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NATIONAL INST ITUTES OF HEALTH 
W IT N E S S E S

DR . DO NA LD  S. FR ED R IC K SO N , D IR EC TO R  

ACCOM PA NIE D BY —
DR.  D eW IT T  ST E T T E N , JR .,  D EPU T Y  D IR EC TO R  FO R SCIE NCE 
LE ON M. SC H W A R TZ, ASS OCIA TE  D IR EC TO R  FO R A D M IN IS ­

TR A T IO N
N ORM A N  D. M A N SFIE L D , D IR EC TO R , D IV IS IO N  OF F IN A N C IA L  

M A N A G EM EN T
C H A R LES M IL L E R , D E P U T Y  A SSIS TA N T SEC R ETA R Y , CO MP- 

TROU LIS R

Mr. F lood. We now continue with the Departm ent of Health, E du­
cation and Welfare,  and we will he ar from the National Insti tutes  of 
Health.

The presentat ion will be made by Dr. Donald S. Fredrickson, the 
Direc tor of the National Inst itute s of Health. I see we have a bio­
graphical sketch of you, which we will place in the record at this point.

[Dr. Fredrickson’s biographical sketch follows:]
Curriculum Vitae

Nam e: Donald S. Fredrickson .
Home a dd ress : 6615 Bradley  Boulevard, Bethesda, Md.
Date and place of b irth : August 8,1924, Canon City, Colo.
Fa mily : Henriette Prisci lla Doro thea Ekhof Fredric kson ; two children .
Educa tion: University  of Colorado, 1942-43; B.S., Univers ity of Michigan, 

1946; M.D., U niversity  o f Michigan, 1949; C ert ifie d: American Board o f Interna l 
Medicine, 1957.

Chronology of emp loyment:
1949- 50 House officer, Pete r B ent Brigham Hospita l, Boston.
1950- 51 James Jackson Cabot Research  Fellow  in Medicine, Ha rvard  Medical

School, Boston.
1950-52 Assist ant  in Medicine, Pe ter  Bent Brigham Hospital , Boston.
1952- 53 Research Fellow in Medicine, Massach uset ts General Hosp ital, Boston.
1953- 55 Clinical associate , Nation al He ar t Insti tut e, National Insti tu tes of

Hea lth,  Bethesda.
1955-61 Member, senior research  staff, Lab ora tory  of Cellu lar, Physiology and  

Metabolism, National  H ea rt Ins titu te.
1961- 66 Clinica l di recto r, Nation al H ea rt Ins titu te.
1962- 66 Head,  Section on Molecular Diseases , Lab oratory  of Metabolism,  Na­

tion al H ea rt Insti tut e.
(1)
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1966-68 Director, National  H ea rt Ins titute .
1966-74 Chief, Molecular Disease  Branch, National  He art  and Lung Ins titu te. 
1969-74 Director of In tra mural Research, National  He ar t and  Lung Ins titu te.
1974- 75 Pres iden t, Insti tu te  of Medicine, National  Academy of  Sciences, Wash ­

ington, D.C.
1975- Director, National Insti tu tes of  Health.

Pre sen t academic appointme nts : pro fessional  lecturer in Medicine, George 
Wash ington  University School of Medicine, Washington, D.C .; lec turer in Pre ­
ventive Medicine, Georgetown University School of  Medicine, Wash ington , D.C.

Mem ber:
Alpha Omega Alpha.
American Academy of A rts and Sciences.
American Association for  the  Advancement  of Science.
American College of Cardiology, Fellow.
American College of Physicians, Fellow.
American Federation for Clinical  Research.
American He art  Association, Council for the  Study of Arterioscleros is.
American Physiology Society.
American Society for  Clinical Investiga tion.
American Society of Human Genetics.
Associa tion of American Physicians .
Br itis h Card iac Society (corresponding member).
Deutsche Gesellschaft fiir  Innere Medizin (corresponding member).
Harvey Society (ho norary).
Insti tu te  of Medicine, Na tiona l Academy of Sciences.
In sti tu te  of Society, Ethics and the  Life Sciences (associate  member).
International Society of Cardiology.
Medical Society of Sweden (honor ary ).
Nat ional Academy of Sciences.
Per ipa tet ic Club.
Phi  Beta  Kappa.
Phi  Kappa Phi.
Research interest s: Lipoproteins , lipid transp ort  and me tabolism; medical 

genetics, the  cause  and preven tion of arterioscle rosis , hea lth science, educat ion 
and care  systems.

Related profess ional acti vities—
Pr es en t:
Member, Advisory Council of the American Center  for Chinese Medicine.
Life Associate Member, Intr a-Sc ience Research Foundat ion.
Editoria l Boa rds: American Jou rna l of Medicine, Circulation, Circulation Re­

search, Journa l of  Atherosc lerosis.
Pr ev ious :
Advisory Council on Research, New York Sta te He art  Association.
Chai rman , Council on Arter ioscle rosis, and  member, Board  of Directors  and 

Cen tral  Committee, American Heart  Association.
American Society for Clinical Investig ation , council and secretary-treasu rer.
Bethesda Conferences Committee, American College of Cardiology.
Cardiovascu lar Research Program  Evaluat ion Committee, Veterans 

Administ ration.
Board of Directo rs, Foundation for  Advanced Educat ion in the Sciences.
Card iovascu lar Study Section, NIH.
Exec utive  Committee, Section on Atherosclerosis, Int ern ational Society of 

Cardiology.
NAS-NRC Committee on Fa ts, Food, and Nut rition Board.
Governing Board, National Research Council, NAS.
Executive  Committee, Assembly of Life Sciences, NAS.
NAS-NRC Committee for the Study of Inborn  Errors  of Metabolism.
Chairman and Member, Medical Board, NIH Clinical Center.
Nutrit ion  Research Advisory Committee, National Dairy Council.
Stouffe r Prize  Committee.
U.S. Coordinator, Problem Area 1, Prevention of Arte riosclerosis, U.S.-U.S.S.R. 

Cardiovascula r Exchange Program.
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Editor ial Ac tiv ities: American Physiology Society, Member and Chai rman , Publications Committee; Editoria l Boards, Jou rna l of Clinical Investiga tion,  Physiology in Medicine; Ed ito ria l and Advisory Board,  Jou rna l of Lipid Research.
Honors  and othe r special scientific reco gni tion :
Gold Medal Award,  The American College of Cardiology, 1967.
The Jam es F. Mitche ll I nte rnati onal Award  for Hea rt and V ascu lar Resea rch, 1968.
Department of Heal th, Education , and Welfare  Superior Service Award, 1970, and Distinguished  Service Award, 1971.
Modern Medicine Dist inguished  Achievement Award, 1971.
The McCollum Award, The American Society for Clinica l Nutritio n, 1971.Election to the  National Academy of Sciences, 1973.
Jimenez-Diaz Award (M adrid ), 1974.
Intrascience  Award, 1974.
La Modannina Prize for Science (Milan ), 1975.
Honorary Fellow of the Council on Clinical  Cardiology, 1975.
The American College of Physicians Award, 1976.
Award of Merit, the American He art  Association, 1976.
Honorary Lectu res hip s:
American Swiss Foundation  for Scientific Exchange Unive rsity Lectures (Basel , Bern, Lausanne , Geneva, Zur ich), 1964.
John Ken t Lewis Memorial Lecture (Stan for d),  1967.
Seventeenth Annual Convocation Lecture (The American College of Cardiol­ogy),  1968.
Third  Bernard H. Pasto r Memorial Lectu re (University of Pen nsv lvania ), 1968.
Marcus R. Caro Memorial Lecture (American Academy of Derm atology), 1968.
The Carl Herzog Guest Lec ture  (The  American Dermatological Association, Inc .), 1969.
The Distinguished Lecture  (Associa tion of American Physici ans), 1969.Second George C. Griffith Scientific Lecture (Los Angeles County He art  As­sociation) , 1969.
Plen ary Lecture , Deutsch Gesellschaft fur  Klinisch Chemi (Bonn),  1970.St. Cyres Lecture (Na tional He art  Hospital, London), 1970.
Wall  Memorial Lec ture  (Ch ildren’s Hospital  of the Dis tric t of Columbia), 1971.
Cardiac  Society of Australia and New Zealand and National  Heart  Founda­tion Lectu rer, 1971.
Alpha Omega Alpha lecture  and visi ting professorship  (Johns  Hopkins Medi­cal School), 1972.
Ern est  William Goodpasture  Lecture (Va nderb ilt) , 1972.
Joh n C. Higgins Memorial Lecture (Univers ity of Oregon), 1972.Harvey Lecture , 1973.
Samuel Belief Memorial Lec ture  (Phil ade lph ia) , 1973.
The Jimenez-Diaz Lec ture  (Madr id) , 1974.
Alpha Omega Alpha Lec ture  (Mount Sinai School of Medicine), 1976.G. Lyman Duff Memorial Lec ture  (American He art  Assoc iation), 1976.
Mr. F lood. Do you have some people with you that  you would like 

us to meet.
Dr. Fredrickson. On my left is Leon M. Schwartz, the associate 

director for administration . On my right  is Norman Mansfield, the 
director of the division of financial management, and to his right is 
Dr. DeWitt Stetten,  the deputy director for science. And T think  Dr. 
Miller you have met earlier.

Mr. F lood. More or less, yes.
I see you have a prepa red statement, Doctor; how do you want to 

handle this ?
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Dr. F redrickson. Mr. Chairman, if you have no objection, I would 
like to offer my prepared statement  for the record and to discuss 
briefly some major problems, described more extensively there, that 
relate to some of the major problems common to all the Institu tes.

Mr. F lood. Suppose you do that.
[Dr. Fredrickson’s complete statement follows:]
Department of Health, E ducation and Welfare, National I nstitutes 

of Health, Statement by th e D irector, March 4, 1977
Mr. Chairma n and members of the committee, as the Directors of each of the 

14 components of NIH for which there are  sep ara te appropriat ions will he here 
to expla in their  presen t activities and futur e plans, I believe th at  it is appro­
pria te—and , I hope, helpful  to the committee—for  me to discuss  briefly—

Some activities and problems th at  concern NIH as a whole ;
Wh at we a re doing in are as in which NIH  has new or e xpand ed legislative 

m an da tes; and
Area s that  I believe need furth er development.

The ma jor  problems th at  affect the direction s in which NIH  will move, and 
the  manne r in which its programs will develop, during the nex t few years are  
common to all , o r most, of the Ins titu tes .

The most imp orta nt of these  common problems is the rela tion ship  of NIH, 
as the prin cipa l biomedical resea rch agency of the Fed eral  Government, to the 
heal th service  community—and the ext ent  to which NIH  can, or should, take  
respo nsibili ty for activities th at  lie at  the bound ary between the  conduct of re­
search and the delivery of heal th sendees. As c linical  resea rch—t ha t is, research 
involving hum an pat ient s as dis tinc t from resea rch done solely in the laborator y 
or with anim als—necessarily  includes car ing for patients , the bound ary between 
resea rch and  service is not easy to define. This, of course, complic ates any de­
cision on how fa r NIH should go in car ryin g out its prim ary  respo nsibili ty for 
the  conduct of research.

Ther e can be no doubt th at  this  responsib ility includes  the communication of 
research  resu lts. Although much of the resea rch supp orted  by NIH, or conducted 
in its own faci lities , is as fa r removed from the  needs at  the  be dside as explor ing 
for  an oilfield is from pumping gasolin e into a car, the end prod uct of all the 
work we do or  suppo rt is the  prevention, cur e or ameliora tion of  disease and 
disa bility. Due to the complexi ty of most disease problems, each investi gato r 
is, in effect, a subcontractor workin g on wha t is often  a very small piece o f the 
problem and  his resu lts will usual ly only be of intere st and of use to oth er in­
ves tiga tors  workin g on rela ted  pieces. But the ir collective goal is ulti mately  to 
pu t togethe r infor mation th at  will hav e a dir ect  bearing  on man’s abili ty to 
prevent or cope with disease. Resea rch, there fore,  is not  complete d until  usable 
resu lts hav e been made avai labl e to hea lth  pra ctit ion ers  and  to  th e general 
public.

We have ju st  prepared  a repo rt on the  acti vities ini tia ted  by NIH  during 
1976 for improv ing the dissem ination of rese arch  resul ts. I should like to sub­
mit a copy for  inclusion in the  record of these  hearin gs. It  is, in both senses, a 
progress re port : first, because we feel th at  we have, indeed, made some progress 
in improving communication with hea lth  profes siona ls engaged in prim ary  care, 
and, second, because this is an ongoing and expand ing activ ity for which, we 
hope, a final report will never  be w ritt en.  In par ticu lar , I looked forward to the 
development of the Lis ter Hill Center for Biomedical Communications to en­
hance the abil ity of NIH to play a more effective role—constru ction  of the long- 
delayed build ing for this  cen ter is now’ scheduled to begin in April. The National 
Lib rary  of Medicine, since it became pa rt of NIH, has already  moved far beyond 
the tra dit ion al passive archival role of a libr ary  and with the  completion of the 
Lis ter  Hill  Cente r its abi lity  to explore and expand innovativ e technological 
appro aches  to the storage , retr iev al and dissem ination of info rma tion  will be 
gre atly  enhanced. At the  same time, I must  point out th at  communication  is not 
a job th at  NIH  can do a lone. Our main mission, and our exper tise, is in provid­
ing the substance of what must be comm unicated—and here we must constantly  
stri ve to do a bet ter job of selecting  and displa ying what is immediately useful  
to pra ctit ion ers  and the public. But oth er agencies, par ticu larl y the profes sional  
societies  and volu ntary hea lth groups, are  be tte r situ ated to reach  the wide 
audience to whom communication must he addressed —they mus t be encouraged
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to tak e a more active pa rt in the bucket briga de carryin g knowledge from the 
rese arch  well to the hea lth services.

A more fund ame ntal —and much more complex—problem at  the jun ctu re of 
rese arch  and the delivery of hea lth services is how best to tra ns fer the tech­
nology developed as the res ult  of resea rch and, more par ticu lar ly, how’ to asses s 
or fore cast  its long-term effects. Many new developments have dang ers as well as 
benefits and they may have  economic a nd social impac t as well as purely medical 
usefulness. Sometimes ethical  quest ions may also arise . In each case, the pluses 
and minuses must be balanc ed and  the inevi table  differences of opinion, even 
among scien tists, must be weighed. To t his  end, we must seek a technical consen­
sus not merely to dete rmin e the clinical significance of new findings but to assess 
their  ethica l, social and  economic implicat ions. We cannot,  in good conscience, 
widely disse mina te resea rch info rma tion  just because it exis ts—we must, in so 
fa r as is possible, be certain  th at  the full effects, in  the broadest sense, of p utt ing  
it into practice are  unde rstoo d and  th at  it is accompanied by what ever  warn ings  
or safe gua rds are  necess ary. A fair ly lengthy docume nt on the respon sibil ities 
of NIH  in this connection is being prepa red. A dr af t has  been discussed  with 
Dire ctor ’s advisory committee and is now receiving  int ern al review. It  will be 
publishe d shor tly and copies will, of course, be sent  to thi s committee.

The best assessmen t tool for  the results  of most clinica l resea rch is the so- 
called clinica l tr ia l—th at  is, pu tting  a new procedure into  practice under pre­
viously agreed  and care full y monito red conditions. The Cance r and He art  In ­
sti tut es have special legislative man date s to conduct such tri als but  they are,  in 
fact, also conducted und er the  aegis of each of the other Ins titu tes . In fiscal 
yea r 1975, the lat est  yea r for which complete figures are  availa ble, NIH  sup­
ported 755 clinical tri als at  a cost of $87.8 million. Some of these  trials  had 
alre ady  been in progress for  several years—in fact,  $209 million had been spent 
on them prior to 1975—and many would contin ue for several more years at  a 
proje cted  cost of $345 million. The tot al cost of these  755 trials  will ther efor e 
be abo ut $642 million. The size, complexity and dur atio n of these  tri als—and, 
there fore , the ir individu al cost—varies  widely. The most expensive  were the 
26 tri als supported by the  He art  In sti tu te  w’hich will cost an  average of a litt le 
over $15 million each. Over ha lf of these 755 tri als w’ere supported by the 
Cancer  Insti tut e but  they account for only 20 percent ($1 32 mill ion)  of the 
projecte d cost. The average  cost of the  clinica l tri als  th at  were active in 1975 
w ili  be about $850,000.

Our involvem ent in clinic al tri als has  incre ased dur ing the  past 2 years and 
the fut ure  supp ort to which we are  now’ committ ed is high er tha n it was in 1975. 
The time has come to decide how much fa rth er  and  how’ r apid ly wTe should  go. The 
first  dete rminant, of course, is w’ha t resea rch developments are  thou ght  to be 
read y for  clinica l trial.  This  is not alwa ys an easy judg men t to make and it is 
here  th at  technical consensus  can become pa rtic ula rly  imp orta nt. The public— 
and. I am sure, the  Congress—is anxio us that  resea rch be b rought to its clinica l 
fru itio n with out  delay but  the re can also be real  dang ers in bringing new tech­
niques  into prac tice too soon. There have been ample trag ic warn ings th at  a 
promis ing new dru g or procedure  can do unsus pected harm and it is, I think , 
abunda ntly  clear  th at  the public intere st is best served by prudence and cautio n. 
A second fact or in plan ning fu rth er  tri als is, of course, the cost. In this connec­
tion, we must consider not only the commitm ent of futur e fund s for the yea rs it 
may take to complete the  tri al  but also the difficulty of termin atin g supp ort when 
the tri al  has  served its scientific  purpose. In too many insta nces the gra nt or 
con trac t th at  made the tri al  possible also had the effect of makin g possible a 
service to pat ien ts th at  w’ould, in effect, be term inated  when NIH  suppo rt ceases. 
With  rapidly risin g hea lth car e cost, ending  a tri al  may rai se  a seriou s problem 
for the ins titu tion s in w’hich the  tr ia l is being conducted while conti nuing it 
would clearl y be con trary to the  NIH  mission and the  purpose for w’hich the 
fund s were appropriated. We must, there fore , be care ful to ent er into  costly 
tri als only in circu mstances th at  give assurance th at  they will produce answ ers 
to scientific questions, in a reaso nable time, and th at  the purely service aspec t of 
the  clinical w’ork und ertake n will be continu ed under other auspices when the 
tri al  has  been completed. As rese arch  is the primary role of NIH  and the princi­
pal justi ficat ion for  its  budg et reques ts, we must be cons tantl y on guard not to 
assume—or app ear  to assum e—resp onsib ilities for hea lth care services which 
we cannot proper ly und erta ke.

Among the  new and expanded  legislative man date s for  NIH. the  two th at  
have the b roade st impa ct are  tho se fo r d iabete s an d a rth rit is.
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The current  NIH obligations for  diabetes research total $76 million which is 
slightly more than the $73.3 million recommended for fiscal year 1977 by the 
Diabetes Commission. Of this amount a littl e over half—$39.8 million—is in 
the National Inst itute of Arthritis , Metabolic and Digestive Diseases which has 
primary responsibility for diabetes research. But diabetes related research also 
accounts for $11.9 million in the Heart Ins titute ; $9.1 million in the Eye In­
stitu te for diabetic retinopathy; $4.6 million in the Child Health Inst itu tes; $1.9 
million in the Neurology Insti tu te; $6.4 million in the Division of Research Re­
sources ; and lesser amounts, totalling $2.4 million, in some of the other Ins titute s. 
There is, thus, an overall NIH involvement of considerable magnitude and scope 
in diabetes research. To insure tha t this broad approach is properly coordinated, 
I have established an NIH Diabetes Coordinating Committee to complement 
the activities  of the interagency committee and the Diabetes Board al ready  estab­
lished under Public Law 93-354. A join t advisory group has  been set up by the  
Hear t and Arthri tis Institu tes to assist in arranging a clinical tri al on the efficacy 
of controlling blood glucose in arres ting the development of vascular complica­
tions of diabetes. The Arthritis Inst itute is setting up several other advisory 
groups on various aspects of it s diabetes program and is arranging a number of 
conferences and workshops. Existing advisory groups in other Inst itutes have 
also appointed subcommittees or are themselves looking into the diabetic aspects 
of relevant diseases and conditions. The Ins titu te Directors concerned will testify 
in more detail  on their diabetes related  activities.

Research on arth riti s is similarly dispersed throughout NIH though in this 
case the Arthrit is Insti tute continues to carry  a larger  share of the  burden. Our 
total obligations during fiscal year 1977 will be $30.5 million of which the 
Arth ritis Ins titu te accounts for $24.7 million. There are, however, relevant re­
search act ivities in eight of the other Institutes. We are in the process of review­
ing all our arthri tis related programs as par t of our preparation of the 1979-83 
forward plan. When this  is completed I shall appoint a coordinating committee 
similar  to the one for diabetes.

The health problems of the aged also cut across the disease-oriented organiza­
tional struc ture of NIH. Dr. Butler—who became the first Director of the Na­
tional Ins titu te for Aging on May 1, 1976—is therefore much concerned to 
coordinate the activities of his Ins titu te with the ongoing disease-oriented pro­
grams at NIH and with other agencies that have responsibilities and programs 
affecting the aged. I t will be our joint endeavor to insure that, on the one hand, 
there is no unnecessary overlap or duplication and, on the other hand, tha t there 
is optimal cooperation and collaboration including, where appropriate, joint fund­
ing of research projects of mutual  interest. It  is too early to set f orth  the details 
of these arrangements but Dr. Butler will discuss his plans when he testifies 
late r in the hearings.

In addition to such diseases as arthri tis  and diabetes and the broad spectrum 
of problems tha t may affiict the aged, many scientific disciplines and fields of 
clinical study also cut across the categorical missions of all or several of the 
Institu tes. In most cases the necessary coordination is readily achieved through 
normal disciplinary channels. There are, however, a few fields in which a more 
deliberate approach to coordination is desirable.

One such field is research on nutrit ion which is as yet—at NIH and elsewhere— 
a vast, diverse, and essentially unstructured set of activities. It  is, in fact, an 
undefined field tha t figures prominently in home economics courses but is not 
generally recognized as a scientific discipline. In June 1975, NIH established a 
Nutrition Coordination Committee as  a first step in defining the scope of n utr i­
tion activities at NIH and developing a focal point for the exchange of informa­
tion on nu trition . The time is now ripe to extend these activities to monitoring 
international research on nutrition, identifying gap areas,  facil itating collabora­
tion, and selecting specific nutrit ion research problems for which discrete NIH 
programs might be developed. We are developing a Nutrition Plan and consider­
ing how we might best assess present knowledge on nutri tion in order to respond 
to the increased demand for prudent advice on the optimal diet for maintaining 
health  and contributing to longevity.

Epidemiology, though well defined and long recognized as important to an 
understanding of the dynamics of disease, has languished partly because of the 
relatively low s tatus  accorded to this discipline, the tradit ional  practice  of re­
strict ing epidemiology train ing to graduates of medical schools, and the limited 
number of adequate training centers. As a result of these factors, there is now 
a critical  shortage of chronic disease epidemiologists, which, unfortunately, coin­
cides with a growing need for sophisticated epidemiologic studies. As a first step



tow ard  rectify ing this situ ation, I have  appointed a n NIH  Epidemiology Commit­
tee an d have asked them—

To make an estimate , in conjunction with the  American Society of Epide­
miology, of the  cu rre nt supply of qualified epidemiologists  and  the fu ture  
manpower requ ire me nts ;

To define the  basic requ irem ents  and suggest a curr iculum for tra ining  
both MD’s and non-MD’s ; and

To explore the  des irabil ity  and feasibil ity of establishing a tra ining  pro­
gram at  NIH in cooperation  with universi ties  and other Federal  agencies. 

During the  past decade, genetics has  made the most dra ma tic  s trides of any of 
the  biomedical sciences—indeed, of any  of the sciences. From a purely d isciplinary 
poin t of view, coordinat ion is hardly  necessa ry: Inv est iga tors in the field are  
only too eager to keep abrea st of each other’s work. However,  because the  poten ­
tia l impact of genetics researc h on a wide var iety of disease problems is so grea t, 
we have estab lished an NIH  Genetics  Coordinating Committee which has  sought 
to define the  are as of int ere st and assess the  curre nt exten t of involvement of 
Federal  agencies in genetic  diseases. The res ult s of thi s enqu iry will be pa rt of 
the repo rt to be subm itted to the Congress in April as requ ired by the Nat ional 
Sickle Cell Anemia, Cooley’s Anemia, Tay-Sachs, and Genetic Diseases Act 
(Pub lic Law 94-278). The NIH  Committee  h as also suggested that  the  Secreta ry 
establish  a formally chartered DHEW  Interage ncy Genetics  Coordinating Com­
mittee, with  NIH acting ini tia lly  as the lead agency, to guide the implementa­
tion of the  act  which calls fo r many activitie s—such as screening, treatm ent , 
and genetic  counseling—tha t li e outs ide the purview of NIH.

A particular  aspect of genetic research  that  has recen tly at tra cte d a lot of 
public  att ention—and, on the  pa rt of some, considerable  apprehension—is the 
work that  is beginning to be done with  what is called “recombinant DNA.” The 
dangers  of doing this research  that  have received so much publicity are  purely 
specula tive: No one knows whether they really exi st but, on the  other hand, 
no one can be cer tain  th at  they  do not. However, to pu t this ma tte r into  per ­
spective it must be borne in mind th at  changes  in DNA—the nucleic acid th at  is 
present in all living  organisms and determines their  inherit ed cha rac ter isti cs— 
also occur spontaneously in natu re : They have  made possible the never ending 
process of evolution. We are  as we are  as the result  of a long series of changes  
in the  DNA of our biological ancestry—and abe rra tions or fault s in DNA are  
undoubtedly  responsible for  inheri ted  disabili ties  and  predispositions to disease. 
Resea rch on recombinant DNA therefo re holds the  promise of becoming a power­
ful  tool in the conquest of disease and, ultim ately, in the  prevention or correc­
tion  of inhe rited mal func tions and disabilit ies. The potenti al dangers of such 
research  are, I think, no gre ate r—almo st cer tain ly considerably  less—tha n the  
dangers, less tha n a century  ago, of cult ivating, in prim itive laboratories , the  
newly discovered bac teria of dread diseases for  which there was then no preven­
tion or cure. Never theless, it  behooves us to heed the adage th at  it  is bet ter  
to be sa fe than sorry . We have  therefo re developed guidel ines which are  manda ­
tory for  all laboratories using recom binant techniques in research  conducted by 
or supported  by any Fed era l agency. These guidelines have  also been adopted 
by the  member indust ries  of the  Pha rmaceutica l Ma nufacture rs Associa tion and 
the  internatio nal  scientific  community has  reached agreement that  a common 
set  of standa rds  shall  govern the  use  of  recombinant  DNA techniques . The In te r­
agency Committee on Recombinant DNA Research is now considering how this 
is to be accomplished  and how compliance is to be moni tored  and enforced.

Under prope r safeguards much good can flow from thi s lat est  development in 
the  stead y progress of science. It  is probably not an exag gera tion to compare 
our  unfold ing ability to spl it and  recombine DNA chains to our  abil ity to spli t 
atom s—and I believe th at  t he  long-term benefits to m ankind will be su bstant ially 
greater. There is good reason to believe th at  genet ic researc h—of which the 
present work on DNA is merely  the forerunne r—will have as sweeping an impact 
on hea lth and the practic e of medicine dur ing  the  las t qu ar te r of thi s century 
as the new science of bacteriology had dur ing  its  fi rst q uar ter .

But  if biomedical  researc h is enterin g a new era.  so is its  relatio nsh ip to 
society. It  is pass ing from an  extended period  of rela tive  privacy and autonom y 
to an engagement with  new ethical, legal, and social imperat ives  under con­
cerned public scru tiny. NIH has  responded to thi s concern by requ iring the 
form ation  of review boards to oversee human expe rimentation, anim al care , and 
now genetic recombina tion exper iments. Similar bodies may soon have to oversee 
other haza rdous labora tory  work. These responsib ilitie s are inescapable  ad just­
ments to the  risi ng demand for public governance of science, though th is  need
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not—and, indeed, should not—go beyond what is clearly required for public safety lest we inadvertently  impede successful research and hamper creativity. The progress of science will continue to depend on the initiative and insights— call it inspiration, if you like—of individual scientists. NIH has no intent ion of trying to mastermind research.
The NIH budget requests now before you to tal $2,576,371,000, which is an in­crease of $44,957,000 over the comparable figure for fiscal year 1977. A third  of the funds requested for the research components are  for the Cancer Institute. I am satisfied tha t the distribut ion of the remaining funds between the other Inst itutes is reasonable and tha t the  budget requests, as a whole, will enable NIH to maintain its present level of effort. The Directors of Ins titute s, Research Divisions and the National Library of Medicine will tes tify for thei r respective programs.
Dr. F redrickson. These problems affect the directions in which 

NIH will move and the manner in which its programs will develop 
during  the next few years. Importa nt among these is the relationship 
of NIH , as the principal  biomedical research agency of the Federa l 
Government, to the health service community and the extent to which 
NIH  can, and should, take responsibility for important  activities at 
the boundary between the conduct of research and the delivery of 
health services.

CO MM UN ICAT ION OF RESEARCH RESUL TS

Certainly not an issue is the responsibility tha t N IH  clearly has to 
communicate research results. We have just p repared a report on those 
activities initiated by NIH durin g 1976 fo r improving the dissemina­
tion of research results, and I should like to submit a copy fo r inclu­
sion in the record of these hearings.

Mr. Flood. Without objection, that will be done.
[The report follows:]

Report on Activities Initiated by the National I nstitute of Health During 
1976 for Improving the Dissemination of Research Results

The following report on activi ties for improving the dissemination of research results describes projects undertaken by the National Inst itutes of Health since January 1976. Concurrently with the development and initia tion of the efforts summarized in the report, the Director, NIH, his staff and the Director’s Ad­visory Committee have devoted considerable time to an assessment of NIH responsibility at the Health Research/Health Care interface. Dissemination of information on findings ready for application to patient care is viewed as an important element of such responsibility.
A plan is in development to establish  an overall organizational framework for identifying and fostering the evaluation of new knowledge which is on the verge of transfer  to the health care community. The plan will include the design of a permanent organizational structure for the dissemination program.In considering dissemination improvement projects, priority attention  has been given to those involving communication with health professionals engaged in primary care. Such efforts were designed to accelerate the tran sfer of research findings related to a selected list of clinically significant topics by giving the information “special delivery” treatment, supplemental to its normal diffusion through the channels by which professionals keep informed.
In accordance with the improvement plans previously submitted to the Con­gress, additional health information materials have been prepared for use by the public media as well, with emphasis on materia ls for use by radio  and tele­vision stations. Four public service announcements providing substantive  health information have been prepared and distributed to all  U.S. radio stations.
A set of dramatized announcements on diabetes and colon eancer is ready for distribut ion to all TV stations. The NIH produced and distributed to 2,247 high schools a 15-minute heal th information film accompanied by kit s of teaching
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materials. The film’s principal subject is immunology and it is titled, “Invaders 
and Defenders of the Human Body.”

The activities described in this report are also supplemental to the substantial 
congressionally-mandated demonstration and information programs carried out 
by the National Cancer Ins titu te and the National Heart,  Lung, and Blood 
Insti tute.

The cost of projects under the NIH dissemination improvement program during 
fiscal year 1976. including the transition  quarter , was approximately $200,000.

An amount of $1,692,000 has been budgeted from fiscal year 1977 funds for 
approved projects which were recommended to the Director by his task force 
on communications.

Two professionals and one clerical employee are assigned to ful l time support 
of dissemination improvement activities.

The following projects have been initiated or completed since the last report 
to the Congress in January 1976:

1. “ FROM TH E N IH ”

A monthly report on research findings of potential value to the practioner.
The first 2-page section of the Journal of the American Medical Association 

prepared by the NIH and titled  “From the  N IH” appeared in the August 9, 1976 
issue, and has been published monthly since. Topics are chosen on the basis of 
thei r general clinical significance and curren t research activity relating to them. 
Editors  of two other journ als have asked to be provided the same or similar 
mater ials and arrangements are being made to supply it.

At this time JAMA is providing space for the NIH series at no charge.
2.  VIDEOTAPE PRESENTATIO NS FOR WIDES PREAD  DIS TRIBU TIO N TO HE AL TH  

PRO FESSIONALS

Two videotape productions for health professionals highlighting research 
developments in the trea tmen t of diabetes and cancer will be put into distribu­
tion by February 15, 1977.

The first, “Diabetes,” is a review of curren t knowledge concerning this im­
portant disease, and includes presenta tions by scientists of the National Insti tute  
of Arthriti s, Metabolism, and Digestive Diseases as well as leading non-Federal 
clinicians.

The second is titled, “Bedside Clues to the Etiology of Cancer and Other 
Diseases.” It  (was prepared under the supervision of the National Cancer 
Institu te.

Both programs are approximately 1-hour in length. David Prowitt, known for 
his award-winning television programs, produced and directed them.

Seven-hundred-and-fifty copies in cassette form will be made for distribut ion 
to academic medical centers, hospital departments of continuing medical educa­
tion. and to professional organizations.

The total cost of the two productions, including distribution, is $250,000.

3.  DISTRIBUTIO N OF VIDEOT YPE CASSETTES OF NOVEMBER 19 76  INT ERNA TIO NA L 
CONFERE NCE OF BREAST CANCER

The White House, the National Cancer Ins titu te and the American Cancer 
Society sponsored a 2-day conference on breast cancer in Washington, Novem­
ber 22, and 23. 1976.

The entire conference was videotaped, using multiple cameras and special 
equipment for recording charts and other visual aids. This video summary of 
knowledge about breast cancer lias been edited under supervision of the Na­
tional Cancer Instit ute  and converted to video cassettes.

Duplication of the tapes will be completed in time for their  distribution by 
February 15, 1977. The cassettes have been approved by the American Academy 
of Family Physicians for continuing education credit. This project will make 
available to a large percentage of American physicians a full report on cur rent 
information and research related  to the diagnosis and treatment of breast 
cancer.

Cassettes will be sent at no charge to all medical schools and to the continuing 
medical education departments of some 700 hospitals.
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Officials of the Public  Broadcasting System are  considering presentation of 
abridged versions of the Conference tapes.

The cost of the breast cancer info rma tion  dissemination pro jec t is estim ated  
at  $175,000.

4. JO IN T SPON SO RS HIP OF NA TIO NAL SY MP OS IUM ON RESEARCH RELATED TO CLINICAL 
PROBLEMS

The National  Insti tut es  o f Hea lth and the Medical Society of the  Distr ict  of 
Columbia sponsored a Bicen tennial Symposium on September 16-18, 1976. The 
conference was planned  specifically for  practitioners. More tha n 400 physicians 
from 22 Sta tes  attended the conference, which was devoted to intensive discus­
sion of current topics of clinica l significance. This  was the first time th at  the  
NIH and a general profes siona l organization  of clinic ians jointly sponsored  a 
scientific meeting.

Funds  have been set aside  for publ ication and dist ribu tion  of the proceedings 
of the conference.

The total  cost of the NIH -DC  Medical Society projec t, inclu ding preparatio n 
and dis trib ution of  the proceedings, is estimated a t $34,000.

5. ASSIS TANC E TO PU BL ISHE R OF REFERENC E MANUAL FOR PH YSI CIA NS

The National Insti tut es of Hea lth provided financial assi stance tothe Feder a­
tion of American Societies for Experim enta l Biology (FAS EB) for  exper t review 
of da ta conta ined in a reference book, “Human Hea lth and Disease.” The book 
will be publ ished in the spring of 1977 and will contain  a n extensive collection of 
sta ndard  value s a nd da ta on a variety of disease problems. I t is intended for use 
by physicians and  clinical  investiga tors.  The editoria l adviso ry board and ros ter 
of con tributors to the book include  many  prom inent clinicians  and scienti sts.

The NIH  contribution was $30,000.

6. SURVEY OF INFORMATION SOURCES USED BY FA MILY PH YSI CI ANS

A contract  has been awarded  to the  American Academy of Family Physicians  
for a survey of information resources used by fami ly phys ician s and  of the ir 
prefe rences among them. It  is considered essen tial to the disseminat ion improve­
ment effort th at  cur ren t pat terns of information flow to  the family physician be 
charted . The survey  will cover an estab lished panel of 2.500 activ e physicians. 
Following the ini tial  study,  the  panel will be polled period ically  in an effort to  
determine the effectiveness of the improvement projects and to p rovide guidance 
for futur e efforts.

The  ini tia l contrac t will cost $25,000 and will be financed from DHEW  eval­
uation set-as ide funds.
Projects under development

Fund s have been earm arke d for the following projects under developm ent:
1. “NIH  grand rounds by satell ite”.—The Communications Technology Satel ­

lite  will be used as a two-way audiovisual  communications  link for  a series  of 
join t grand rounds. Presentations  will be made from Bethesda and the dista nt  
cente rs connected by satelli te with NIH. Face-to-face questions will be ent er­
tained from the floor, that  is, the  audience assembled at  each terminal  of the  
closed circuit.

Effort will be made to assemble a number of prim ary physicians for  each of 
the grand rounds presenta tions . Arrangem ents  at  the  dis tan t poin t will be in 
charge of the Department of Family Medicine of the involved school of medicine. 
Cont inuing  education  cred its will be awarded to par tici pan ts who qualify.

A t en tat ive  schedule has been reserved for  the “NIH Grand Rounds by Sate l­
lite” as  fo llows :

Bethesda-Lexington,  Kentucky,  Fri day Jun e 17, 1977, 12:15-3:15  p.m. e.s.t.
Bethesda-Denver. Colorado, Tuesday , July 19, 1977, 2 :30-5 :30 p.m. e.s.t.
Bethesda-Bozeman, Montana, Thursday, August 25, 1977, 1:45 -3:15 p.m. e.s.t.
Bethesda-Sea ttle. Washington, Monday, January 10, 1978, 1 :45-3:15  p.m. e.s.t.
[The schedule for  completion of the ground inst alla tion s a t sites other tha n 

Bethesda is subject to revision, which may alt er  the order in which the  pairings  
are scheduled.]

Two other times are  available for scheduling at  sites to be determined.
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This  project is a modifica tion of th at  originally proposed for the use of the 
CTS. The origin al plan  would have used the sat ell ite  as a one-way relay  for 
tran smitti ng NIH -orig inate d pres enta tion s to teach ing hosp itals  and academic 
centers.  Due to the  high cost of receiving unit s capab le of reliable reception at  
the frequenc ies employed by CTS, only a limited  numbe r (no t more than six ) 
could have been purc hased and insta lled. Fu rth er,  the satelli te can tra nsm it to 
only about  one-th ird of the coun try at  a time. Together these  fac tors  would have 
limite d the potentia l audience for  a given live program tran sm itte d by the CTS. 
The size of the  audien ce ava ilab le and willing to view the program  at  the time 
it  was presented would not have justif ied the cost. Use of the  satelli te merely to 
send progra ms from NIH  to be taped  for lat er  viewing at  the  receiving end 
would have been less cost-effective tha n simply mailing the  tapes.

The point-to-point appro ach, which the modified plan embodies, will perm it 
conce ntratio n of effort s on an identified tar get audienc e (fo r example, general 
practit ioners from the  nor thw est  assembled at the  Univ ersity of Wa shingt on) , 
and provide a more reliable basis  for eval uati ng the  use of the sat ell ite  for dis­
semination of biomedical researc h findings.

The listed  s ites were chosen for the gran d round s for thre e reasons  :
A. Two-way term inal s are being installed at the  selected sites  for  other CTS 

experim ents. They will be in freq uen t operation  and thus will afford a high 
degree of te chnical reliabili ty.

B. It  will not be necessary  for the  NIH to pur chase term inal  har dw are  for 
the  grand rounds, because such equipm ent is being insta lled by the National  
Lib rary  of Medicine and the  Hea lth Resources Adm inist ratio n for  the other 
experiments . Thus the  costs of the gran d rounds  will be for  program produc tion 
only.

C. Effectiveness of the  gra nd round s approach to dissem ination by two-way 
link s can be tested with  highly developed medical cente rs (fo r example, Seatt le)  
as well as local ities havin g no larg e medical centers  (fo r example, Boze man).

The cost of production and promotion of the gran d rounds is estim ated  at 
$500,000.

2. Dist ribu tion  of special tape s and films to academ ic medical centers , teac h­
ing hosp itals  and profes siona l groups.—Ea ch year the NIH  sponsors workshops, 
conferences and seminars on topics of immediate impo rtanc e to pract icing  heal th 
profess ionals.  Leadin g scie ntis ts and clinic ians make aut ho ritati ve  presenta tion s 
dur ing  such conferences which are  lat er  publishe d in official proceedings.

In  an effort to tak e fu rth er  adv anta ge of the pote ntia l of such meetings, a r­
range ment s were made to film the Bicentenn ial Colloquium sponsored in May 
1976 by the National Lib rary  of Medicine, and more recent ly the Bre ast Cancer 
Repo rt to the  Profession s 1976 (see  abo ve) . These exper iments indicate  th at  by 
adva nce pre paratio n of visual ma teri als (ch art s, et ce ter a) and by judic ious 
editing, a valuab le and effective television tape can be produced, which then 
can be du plica ted and dis trib uted broadly.

Tapes also will be pr epar ed from each of the “NIH  Grand Rounds by S ate llite .”
The budget of the task  force provides for video-tap ing some 20 hour s of pro­

gram s duri ng fiscal yea r 1977 and  for dupl ication and dis trib utio n of 300 copies 
of each.

The cost is estim ated  at  $225,000.
3. Nation wide survey of prim ary physicians.—Re sult s of the survey s involv­

ing the American Academy of Family Phys ician s panel of 2.500 (see  item 6 
ini tia ted  proje cts abov e) will be continuing sources  of information to be used 
in progra m planning and evaluatio n. However, because  the  panel is made up 
only of physic ians who have volunteered to par ticipate, it may not be rep resenta­
tive of the tota l prim ary  physician populat ion. Eva luat ion fund s have been 
reserv ed to finance a surv ey of the  information resources and source prefer ences  
of members of the  Academy of Family Physicia ns (A AF P) and the American 
College of Phys ician s (A CP ). The da ta derived  from the  full-scale survey  of 
the AAFP will be useful in eva lua ting  the  sta tis tic al val idity of the volunteer 
AAFP panel as a sample. The Hea lth Systems Associates, which will conduct 
the American Academy of Fam ily Physician s panel study,  has  proposed and 
ten tat ive  approval has  been given to a similar  stud y of the infor mati on prac tices 
of osteop athic physicians.

The  estim ated  cost of the  above studies to be financed from DHEW  eval uati on 
fund s is $75,000.
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4. What’s new in health research?—The Task Force on Communications is 
developing an annual self-evaluation questionnaire covering recent clinically 
related  research findings on the general “state  of the ar t” and on ethical and 
legal matters related to medical practice.

The publication (will resemble the multiple choice current affairs quiz formerly 
published by Time magazine and will be accompanied by an answer key. The 
publication will provide an annual review of important research developments 
in a challenging and entertaining form, giving the reader a means for self- 
assessment.

The Educational Testing Service, Princeton, N.J., has advised on the format 
of the publication and will prepare the questions. No budget estimate  is avail ­
able at this time.

5. Medicine for the layman.—The Clinical Center NIH will present a series of 
12 weekly programs in the fall of 1977 for the general public on current medical 
topics and related research. Attendance at similar presentations during the Bi­
centennial Open House at NIH in 1975 and again in 1976 indicated a high level 
of public interest.

In addition, edited radio and television versions of these “Medicine for the 
Layman” presentations will be submitted to the Public Broadcasting System.

A budget of $50,000 has been reserved for recording on videotape.
The fall 1977 series will he a test. If successful, it will be repeated in the 

spring of 1978.
Dr . F redrickson. We feel th at  we have m ade con siderable  progre ss 

in im prov ing communicatio n with healt h pro fes sional s th roug ho ut  the 
Na tio n, pa rti cu la rly  t hose e ngage d in pr im ary care . A t the same tim e 
I  mu st po int ou t th at  com municatio n is no t a job th a t N IH  can  do 
alone. Ou r main mission, and our exp erti se,  lies in pr ov id ing the sub­
stan ce of what must be com municated and used  to provide  the bes t 
st an da rd  o f care.  Other  agenc ies, inc ludin g the academic med ical  cen­
ter s, pro fessional  societ ies a nd  volun tary  he alth gro ups, mu st c ontinue 
also to play  a pr im ar y role  in  rea ch ing  muc h of the wide  aud ienc e to  
whom comm unicat ion  mu st be  addresse d.

TECHNOLOGY ASSESSMENT

A more fund am en tal—an d more c omplex—pro blem at  th e junc tu re  
of  res earch  and the  delivery  of  h ea lth  sen dee s is how  b est  to  val idate 
the techno logy ar is ing fro m resear ch and to an tic ipate its  long-term  
effects. Many new developments hav e d angers as well as benefits;  they  
hav e economic an d social  eth ica l impacts  as well as pu rel y med ical  
usefulne ss. Th ere  is a need to  impro ve the  processes  fo r rea ch ing  e x­
pe rt  consensus on the clinical signi ficance of  new findings so th at  th ei r 
eth ica l, social,  and economic implications  can  be de termined by th e 
ma ny  sectors of society ha ving  a stake in  them . N IH  has been exa m­
in ing , th is  y ear , its  m ethods  a nd  responsibil itie s fo r t he  e va lua tion of  
research deve lopm ents . We are ad ding  str uc ture  and more fo rm al ity  
to  the se exa min atio ns.  W ith  expend itu re of  mod est reso urces we be­
lieve  so-ca lled tech nology  tr an sf er  between the  res earch er and some 
com muniti es can be im pro ved  in impo rtan t ways. W e have nea rly  com­
plete d an ana lys is of  thi s sub jec t a nd  sh or tly  copies wil l, o f course, be 
sen t to  th is  committee.

CLINICAL TRIALS

I he  best assessment tool— and the  most  costly, I am af ra id —for  
the  resu lts  of  mos t clin ica l resear ch is the so-ca lled clinic al tr ia l— 
th at is, t ry in g o ut a new pro ced ure  in p rac tice un de r previou sly  ag ree d 
and ca refu lly  m onitored  co ndi tion s. These prac tic al scientific  exercises
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have long been par t of XIII  research. They are becoming increasingly 
impor tant. In fiscal year 1975, the latest year for which complete 
figures are available, XIII  supported over 755 clinical trials which, 
by the time they are completed, will cost more than  $640 million. 
Our involvement in clinical tria ls steadily rises and the future  sup­
port we have now committed climbs as well. Each year we must care­
fully determine how much far the r and how rapidly  we can and should 
go in  this direction. The first set of decisions involve the wise choice 
of what clinical research developments to test  by a clinical trial . Pa rt 
of the decision must also be the cost. Setting the priorit ies requires 
tha t we also take care to preserve the capacity to seek new knowledge 
in areas still far  away from practical use in medicine. Because in 
many instances the clinical trial  also makes service possible for pa­
tients, we must be sure t hat , when the scientific question has been an­
swered, the purely service aspects of the clinical work undertaken 
will be continued under other  auspices. This allows the research re­
sources, both money and personnel, to turn  to other pressing scien­
tific problems. How to amortize the costs of massive clinical studies 
is a long-range problem for  us in budgeting  the resources made avail­
able to us.

I would like to mention another problem that  exists in a vigorous 
enterpr ise like biomedical science—the coordination of research tha t 
extends across the activities of many ins titutes. It  is a sign of  progress 
when knowledge grows across institute  boundaries and makes them 
fuzzy.

DIABETES

Among the new and expanded legislative mandates for XIH , the 
two that have the broadest impact are those for diabetes and arthr itis. 
There is now an overall XIH involvement of considerable magnitude 
and scope in diabetes research, as you are aware, Mr. Chairman. To 
insure th at this broad approach is properly coordinated, I have estab­
lished an NIH 'Diabete s Coordinating Committee to complement the 
activities of the older interagency committee and the Diabetes Board 
already established under Public Law 93-354. We are prepared to 
describe for you, or submit for the record, the degree to which the 
present budget allows us to implement the diabetes plan.

AR TH RITIS

Research on arthri tis  is similarly dispersed throughout XIH . We 
have completed a review of all our arthritis -rela ted programs as pa rt 
of our preparation of the 1979-83 forward plan and I have appointed 
an XIH coordina ting committee s imilar to the one for diabetes. The 
advisory boards required by legislation are holding the ir first meetings 
this month.

OTH ER FIE LDS FOR COORDINATION

There are other fields in which a more deliberate approach to co­
ordination is also desirable. We have a Nutrition Coordinating Com­
mittee and are drawing up a comprehensive nutrit ion plan in order to 
develop a more orderly approach to this field. Nu tritio n research has

87-1 55  0  -  77 - 2
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seen development of much new knowledge over the years which now 
needs more synthesis into practical ways to advise healthy and sick 
people better on what they should eat. We have also jus t set up an NIH 
Epidemiology Committee to husband the scarce and valuable resources 
in this vital area. I want it also to suggest ways of overcoming the 
critical shortage of chronic-disease epidemiologists which coincides 
with a rapidly growing need for sophisticated epidemiologic studies. 
There is an NTH Genetics Coordinat ing Committee and the Secretary 
has been asked to establish a DHEW  Interagency Genetics Coordinat­
ing Committee, with  NUT acting initia lly as the lead agency, to guide 
the implementation of the new Genetic Diseases Act  which calls for 
many activities—including services like  screening, routine  t reatment, 
and genetic counseling—that lie outside the purview of NIH .

RECOMB INA NT DNA  RESEARCH

A pa rticular aspect of genetic research th at has recently a ttrac ted a 
lot of public attention is the work that  is beginning to be done with 
what are called ‘recombinant DNA techniques.’ The much-publicized 
dangers of doing this research remain speculative, as do some of the 
much-publicized and hoped-for benefits. Nevertheless, I thin k that 
DNA, which means deoxyribonucleic acid, is an extraordinarily  im­
portant area fo r research at present.

As you know, DNA is the bearer of the genetic code in all living 
organisms and determines their inherited characteristics. Recombina­
tion or changes in DNA occur spontaneously in na ture : Such changes 
have made possible the never-ending process of  evolution ; and faults 
in DNA are responsible for inherited disabilities and much pre­
disposition to disease. Research on recombinant DNA holds the prom­
ise of becoming a very powerful tool in the conquest of disease. There 
is good reason to  believe th at genetic research—of which the present 
work on laborato ry recombination of DNA is only a small part— 
will have as sweeping an impact on health and the practice of  medicine 
during the last quarter of the 20th century as the new science of bac­
teriology had during  its first quarter. To insure that recombinant 
DNA techniques are used with due regard  for  safety, the international 
scientific community has reached agreement tha t a common set of 
standards shall govern the use of them all over the world. NIH has 
developed guidelines which are now mandatory  for all laboratories 
using recombinant techniques in research conducted by or supported 
by any Federal agency. These guidelines have also been adopted by 
the member industries of the Pharmaceutical Manufacturers  Associa­
tion, where most of  the industrial work is being carried out. An I nter­
agency Committee on Recombinant DNA Research, of which I  am the 
Chairman,  is now developing recommendations as to how Federal 
standards will be extended to use of the recombinant techniques 
throughout  this  country and how compliance is to be monitored and 
enforced. I expect the committee to make its first repor t during this 
month.

GOVERNANCE OF SC IE NTI FIC PRACTICES

NIH has previously responded to legitimate public concerns by re­
quiring the formation of review boards to oversee human experimenta-
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tion, and animal care. It  has developed guides to handling carcinogenic 
materials in the laboratory  and now, with guidelines for genetic 
recombination experiments, begins a wider examination of ways to 
protect the workers and the public from other new experimental 
hazards. Such responsibilities are inescapable adjustments to the 
rising demand fo r safe governance of scientific practices. There is, in 
all this, a delicate requirement to assure public safety while not un­
necessarily destroying capacity and oppor tunity for creative and nec­
essary research.

These, Air. Chairman, are a few of the problems whose resolution 
will have an impor tant bearing  on the future course of NIH  but which, 
essentially, are not fiscal questions and are therefore not dealt with in 
our normal budget submissions. Because they are relevant to our pro­
gram activities, I feel they should be brought to your attention. I am 
now ready, Mr. Chairman, to answer questions you and the other 
committee members may have.

NATIONAL EXPENDITURE ON BIOMEDICAL RESEARCH

Mr. F lood. Doctor, let’s start off with try ing  to pu t the N IH budget 
in a proper  perspective. Can you tell us what is the total level of ex­
penditures in 1978 for biomedical research throughout the entire 
Federa l Government?

Dr. Fredrickson. We are approximately 60 percent of the total 
Federal expenditure for biomedical research, so I would have to ex­
trapo late from our 1978 budget of about $2.5 billion to about some­
thin g beyond $3.5 billion for the total Federa l Government.

Air. F lood. All right;  but  how much more is going to be spent by the 
priva te sector?

Dr. Fredrickson. The total  amount expected to be spent on bio­
medical research in 1978 is on the order of about $5 billion, Air. Flood. 
Of that , probably only about 5 percent will come from private  non­
profit sources. The other majo r source is the  $1.4 billion which indus­
try,  primarily the pharmaceut ical industry, is spending in drug and 
other  product research related to pharmaceutical manufacture.

Mr. Flood. You are indica ting tha t the total Federal expenditure 
for biomedical research will be about $3.5 billion. Out of the $3.5 
billion, NIH is $2.3 billion. How much will be left for the private  
sector, about $1.5 billion?

Dr. F redrickson. About $2 billion, sir.

COORDINATION WITH  OTHER AGENCIES

Air. Flood. All rght ; now you are the director. How do you, as the 
director of NIH , coordinate the biomedical research efforts of your 
outfit, with biomedical research at the other non-IIEAA7 agencies such 
as Defense and the Energy Research and Development Agency ? Do 
you talk with them at all?

Dr. Fredrickson. Yes, we do. A most prominent one is our rela­
tionship with the National Science Foundation, which funds about 
$60 million in research rela ted to biology that is very close to the same 
kind of basic science tha t we also support. AVe have a good relat ion­
ship, particularly throu gh our Inst itute  of General Aledical Science, 
and we tend the  boundary carefully. AA7e watch for overlap and make 
sure there are no gaps.
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Mr.  F lood. W ith  E RDA, a s wel l as De fense?
Dr . F redrickson. We  hav e less for ma l rel ati onsh ips  wi th  Defense  

bu t we know wh at  the othe r agencies—such as ERDA and NA SA — 
are  doin g. We  have fre qu en t re lat ionship s with the m a t th e prog ram 
level where  t hey may be su pp or tin g act ivi ties th at  are closely rel ate d 
to ours.

Mr.  F lood. Th is has to do wi th the  budget str uc tur e. Is  there  suffi­
cient intera gency pl an ning  at the  very time the  bu dg et  is prepared , 
to pe rm it the assig nin g of mutu al tas ks  of  in terest to  the  agency 
th at  is mos t qual ified  to hand le th at  prob lem, or  is each  de pa rtm en t 
co ns tru cti ng  its own budget,  each in dep endent o f the  oth er  ?

Dr . F redrickson. I  th in k th at is a very im po rta nt  question.
Mr. F lood. Th at  is why I asked it ; I  know th at .
Dr . F redrickson. And  I th in k th at  we hav e recogn ized th at  th is  

kind  o f intera gency ac tiv ity  i s abso lutely  essent ial.
Air. F lood. We agree wi th that .
Dr . F redrickson. An d we do achieve th is in a  va rie ty  of  ways.
Mr.  F lood. You do,  ve ry much ?
Dr . F redrickson. Yes, and  we are d oin g more of it.
Air. F lood. You th ink i t should be don e ?
Dr . F redrickson. Yes, I do. AVe hav e very close rel ati onships , of  

course, wi th  AD AM HA , because menta l he alt h resear ch is con duc ted 
in tram ur al ly  at  N IH . I  would po in t out th at we maint ain a system, 
cal led  th e C R IS P system, a t N IH  in  which  we m aintain record s on all 
the biomed ical  r esearch done by ADAA IHA . We m aintain the record s 
fo r the  F DA. We  have common record s fo r certa in asp ect s o f t he  p ro ­
gram s of  the Na tio na l Science Fo un da tio n wi th pa rt ic ul ar  rega rd  to  
recom binant  DN A researc h. We are  engagin g in ta lk s with  th e Vet ­
era ns ' Ad minist ra tio n.  Our  clinical tr ia ls  coordina tin g committ ee 
wants  also to  do the  sam e w ith  the  ADA AIH A, and with  t he  V ete rans ’ 
Ad minist ra tio n.  So we a re  opening  up cha nne ls o f communicatio n w ith  
the Na tio na l C ent er fo r H ea lth  S tat ist ics . W e do a lot  of e pidemiolo gy 
and they  do a gr ea t deal . We wa nt  to  be sure th at we use those re ­
sources wisely.

ADEQUACY OF N IH  BUDGET

Air. F lood. The  overall increase a t N IH  in 1978 is pr et ty  small, about 
1.8 per cen t. How ever, the  regu la r research gr an t prog ram is ge tti ng  
a 5.8-percent increase. Some peop le say th at  by no means th is  increase 
will eve r meet  the  cost of  inf lat ion  an d th at being  so, N IH  is no t 
go ing to 'be able to  supp or t any new  research activitie s.

W ha t is you r rea ction to this  ? Do you th in k thi s an  adequate  budg et ?
Dr . F redrickson. Giv en the pr io rit ie s ag ain st which  th e to ta l ad ­

min ist ra tio n requir ement s hav e been set, I  t hi nk  t hat  we hav e the  op ­
po rtun ity  here  to do a gr ea t deal  of  pro fita ble  and usefu l rese arch, 
Air. Flood.

NE W RESEARCH GRANTS

Air. F lood. I  know, but I  asked two questions . The la st  one is the 
conc lusion. Are you go ing to be able,  plu s kee ping in mind  inf lati on,  
to s up po rt any new r esearch acti vit ies  ?
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Dr. F redrickson. We will support some new research activities. 
Each year a large fraction of our grants,  approximately a quarter , 
come up for renewal and in the competitive process we will be able 
to fund new grants. In fact, we regard  this as absolutely essential 
in an enterprise like health research.

analysis of biomedical research in united states

Mr. F lood. You remember you made quite a point last  year, and we 
were told NIH is about to complete work on a comprehensive analysis 
of programs and resources of all the biomedical research in the United 
States.

Have you completed the analysis ?
Dr. Fredrickson. No, Mr. Chairman,  we have not completed an 

analysis of the biomedical research resources, but we are coming closer 
to a better understand ing of the total organism than  I think we ever 
have.

Mr. F lood. Did you go pretty  fa r with  it? What did you learn from 
the study so far? Are we fully  utiliz ing all of our biomedical resources? 
Do we have an excess capacity from your analysis ?

Dr. Fredrickson. I have no question b ut that we do not have an 
excess capacity to do biomedical research in this country.

Mr. F lood. Did you come up with any kind of inventory of the 
biomedical research that is being conducted in the priva te sector?

Dr. F redrickson. We are aware of the  general display of the total 
distribution. Those were the figures I gave you earlier.

Mr. F lood. When do you think the report is going to be finished? 
You are not going to have it  finished in time to have a copy of the final 
report in the record, are you ?

Dr. F redrickson. I  t hink  it will take several more months. But we 
might  be able to provide you some preliminary information for this 
par ticu lar record.

Mr. F lood. Go as far as you can.
[The information follows:]
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HIGHLIGHTS

Ba ck grou nd

a Be tween 1960 and  19 75 , n a t io n a l  su p p o rt  o f m edic al  an d h e a l th - r e la te d  R&D 
ro s e  from  $0 .9 0 b i l l i o n  in  1960 to  $4.6 1 b i l l i o n  in  19 75 , o r a t  an  avera ge  
a n n u al r a t e  o f 11 .5  p e rc e n t (T ab le  A - l ) . A d e c li n e  in  th e  gr ow th  r a t e  i s  
a p p a re n t,  ho wev er : The  19 60 -196 9 p e ri o d  experi enced  an  avera g e  annual 
gr ow th  o f 13 .3  p e rc e n t ; th e  19 69 -1 97 5 p e r io d , 8 .9  p e rc e n t .

o The f iv e - f o ld  r i s e  in  c u r r e n t  d o l l a r s  over th e  15 -y ea r p e ri o d  was s e v e re ly  
ero ded  by  i n f l a t i o n :  In  te rm s o f c o n s ta n t d o l l a r s ,  i t  was  l im it e d  to  2 -1 /2  
ti m es th e  1960 f ig u r e —an  avera g e  annual gr ow th  r a t e  o f 6 .6  p e rc e n t (C hart  
2 - l c ) .

e D ur in g th e  19 65 -197 5 dec ad e h e a l th  R&D in c re a se d  n o t o n ly  i t s  r e l a t i v e  sh are  
o f t o t a l  R&D fro m 9 p e rc e n t to  13  p e rc e n t , b u t a ls o  ro s e  s l i g h t l y  in  te rm s of  
GNP. Ho wever, r e l a t i v e  to  n a t io n a l  h e a l th  e x p e n d it u re s , i t  d e c li n e d  from  a 
h ig h  o f 4 .9  p e rc e n t in  1966 to  3 .7  p e rc e n t in  1975-- a  d e c rea se  a t t r i b u t a b l e  
to  burg eon in g  h e a l th - c a r e  e x p e n d it u re s  (T ab le  A -2 ).

® Ov er th e  deca de, F e d e ra l a g e n c ie s  fu nd ed  abou t th re e  f i f t h s  of  n a t io n a l  h e a l th  
R&D, an d S ta te  go ve rn m en ts  6-8  p e rc e n t . I n d u s t r y 's  r e l a t i v e  s h a re  ro s e  fro m 
24 p e rc e n t in  1965 to  29 p e rc e n t in  1975 w her ea s th e  p ro p o r ti o n  fro m th e  p r iv a te  
n o n p ro f it  s e c to r — fo u n d a ti o n s , v o lu n ta ry  h e a l th  a g e n c ie s , an d o th e r  p r iv a te  
c o n t r ib u to r s — d e c li n e d  fro m 8 p e rc e n t to  5 p e rc e n t (T ab le  A-3 ).

The  19 68 -197 5 P eri od

e D uri ng  th e  p e ri o d  s p e c i f i c a l l y  cover ed  by  t h i s  r e p o r t (1 968-1 975),  F e d e ra l 
su p p o rt  ro s e  fro m $1. 58  b i l l i o n  to  $2 .8 0  b i l l i o n ,  a  77 p e rc e n t in c re a s e .
The  P u b li c  H ealt h  S e rv ic e  o f th e  Dep ar tm en t of H e a lt h , E d u c a ti o n , an d W el fa re  
(HEW) o b li g a te d  $2. 12  b i l l i o n  in  FY 19 75 , of which  $1.8 5 b i l l i o n  re p re s e n te d  
NIH s u p p o r t.  Non-HEW a g e n c ie s  c o n tr ib u te d  $637 m i l l io n ,  a 44 p e rc e n t in c re a se  
over FY 1968 (T ab le  A -5 ).

•  The  r e l a t i v e  sh are  of th e  N a ti o n a l I n s t i t u t e s  o f H ealt h  in  F e d e ra l h e a l th  R&D 
grew  from  55 p e rc e n t in  FY 196 8 to  66 p e rc e n t in  FY 19 75 , w h il e  th e  p e rc en ta g e s  
fo r o th e r  P u b li c  H e a lt h  S e rv ic e  a g en c ie s  (PH S), D ep ar tm en t o f D efe nse , En ergy  
R es ear ch  & De ve lopm en t A d m in is tr a ti o n , and N a ti o n a l A e ro n a u ti c s  & Sp ace 
A d m in is tr a ti o n  d ec re a sed  (T ab le  A -5 ).
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•  Be tween  25 p e rc e n t an d 30 p e rc e n t o f o v e r a l l  F e d e ra l h e a lt h  R&D was per fo rm ed  w it h in  F e d e ra l e s ta b li s h m e n ts  th em selv es . About  16 -2 0 p e rc e n t o f  NIH R&D fu nds were sp en t in  in -h o u se  o r o th e r  Govern me nt re s e a rc h  i n s t a l l a t i o n s .  For  a g e n c ie s  o u ts id e  HEW, in tr a m u ra l re s e a rc h  acc ounte d  fo r some 45 -5 0 p e rc e n t due to  th e  la rg e  in -h o u se  R&D e f f o r t s  o f th e  D ep ar tm en ts  o f A g r ic u lt u re  and D efe nse , an d th e  V e te ra n s  A d m in is tr a ti o n . In  f a c t ,  th e se  th re e  a g en c ie s  to g e th e r  accoun te d  fo r  o v e r 75 p e rc e n t o f non-HEW in tr a m u ra l h e a l th  R&D in  FY 1975 (T ab le s A-6  an d A -7 ).

•  Ac ade mic i n s t i t u t i o n s  co n ti n u ed  t h e i r  r o le  a s  th e  s in g le  l a r g e s t  gr ou p 
perf o rm in g  h e a l th  R&D. In  FY 19 75 , th ey  re c e iv e d  $1 .4  b i l l i o n ,  o r n e a r ly  h a l f  o f th e  F e d e ra l h e a l th  R&D s u p p o r t.  NIH fu n d s , which  re p re s e n te d  71 p e rc e n t o f ac ad em ic  h e a l th  R&D su p p o rt  in  FY 19 68 , ro s e  to  n e a r ly  80 p e rc e n t by  FY 197 5 (T ab le  A -1 5).

o W it h in  th e  ac ad em ic  fram ew or k,  m ed ic al sc h o o ls  pe rf or m ed  
an  in c re a s in g  sh are  o f h e a l th  R&D: In  FY 1968 , th ey  were 
aw arde d 52 p e rc e n t o f th e  th en  $72 7 m il li o n  ac ad em ic  h e a l th  
t o t a l ;  in  FY 19 75 , 61 p e rc e n t of $1 .3  b i l l i o n .  This  tw o -f o ld  
in c re a s e  in  m edic al  sch o o l R&D fu nds was a lm ost  e n t i r e ly  
a t t r i b u t a b l e  to  NIH (T ab le s 4 -3  an d 4 -5 ) .

•  M ed ic al sch o o l re s e a rc h  fu nd s wer e r e l a t i v e ly  c o n c e n tr a te d , w it h  
30 o f th e  sch o o ls  r e c e iv in g  n e a r ly  tw o - th ir d s  o f th e  m edic al  s c h o o l t o t a l  (T ab le  4 -3 ) .

a P r iv a te  n o n p ro f it  i n s t i t u t i o n s  were th e  se co nd  l a r g e s t  r e c ip ie n t  gr ou p o fF e d e ra l h e a l th  R&D fu nd s in  1975 (13  p e r c e n t ) ,  fo ll ow ed by  in d u s tr y  (9 p e r c e n t ) ,  an d S ta te  an d lo c a l  go ve rnmen t e n t i t i e s  (2  p e rc e n t)  (T ab le  A -7 ).

•  Fu nd s under c o n t r a c ts  in c re a se d  fro m 28 p e rc e n t o f F e d e ra l ex tr a m u ra l h e a l th  R&D to  35 p e rc e n t be tw ee n FY 1968 and FY 19 75 , r e f l e c t i n g  th e  more m is s io n - o r ie n te d  appro ach  o f  th e  P u b li c  H ealt h  S e rv ic e , s p e c i f i c a l l y  s h i f t s  in  NIH.For non-HEW a g e n c ie s , c o n tr a c ts  made up a p p ro x im a te ly  80 p e rc e n t o f e x tr a m u ra l R&D th ro u g h o u t th e  p e ri o d  (T ab le  A -9 ).

•  R ese arc h  p e r  s e — as op po se d to  devel opm en t— c o n s t i tu te d  88 p e rc e n t o f th e  F e d e ra l h e a l th  R&D e f f o r t  (T ab le  A -1 3 ). T h is  d i s t r i b u t io n  c o n tr a s te d  s h a rp ly  w it h  th a t  o f th e  o v e r a l l  F e d e ra l R&D e f f o r t  whe re  on ly  36 p e rc e n t re p re s e n te d  r e s e a rc h . The  d if f e r e n c e  in  em ph as is  i s  a t t r i b u t a b l e  to  th e  h ig h  de ve lo pm en t c o s t s  en co u n te re d  by D0D, ERDA,and NASA, w hi ch  to g e th e r su p p o rt ed  abou t 90 p e rc e n t o f th e  dev el op m en t in  th e  t o t a l  R&D a re a .

•  C a l i f o r n ia  an d New Yor k,  in  th a t  o rd e r , le d  a l l  o th e r  S ta te s  by  a wide m ar gi n in  F e d e ra l h e a l th  R&D su p p o rt  to  ac ad em ic  i n s t i t u t i o n s .  Th es e two S ta te s  re c e iv e d  $382 m il li o n  in  FY 19 75 , o r 29 p e rc e n t o f a l l  ac ad em ic  h e a l th  R&D.In  te rm s o f  m ed ic al sch o o l R&D su p p o rt  o n ly , ho wev er , New Yo rk ra nk ed  f i r s t .The  r e v e r s a l  in  ra nk  o rd e r o c cu rr ed  beca use  in  New York 73 p e rc e n t o f ac ad em ic  h e a l th  R&D was per fo rm ed  by m edic al  s c h o o ls ; in  C a l i f o r n ia ,  on ly  59 p e rc e n t of  ac ad em ic  h e a l th  R&D was  c a r r i e d  o u t a t  m ed ic al s c h o o ls . The nex t th re e  S ta te s  in  o rd e r o f su p p o rt  were M assa c h u se tt s , P e n n sy lv an ia , and Te xa s (T ab le  A -1 7 ).

-  2 -
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I. INTRODUCTION

Purpose and and Scope

This report is a summary description of medical and health-related R&D resources 
funded through government and private sources during the 1968-1975 period. It thus 
constitutes an update and extension of R e so u r c e s  f o r  M e d ic a l R e se a rc h reports 
published in past years (see inside back cover).1

In order to provide a historical framework in which to interpret the 1968-1975 
data as well as to incorporate several revisions made for the earlier series, data 
presented in Section II (National Trends) go back to 1960, with occasional references 
both in that Section and in other parts of the report to the nid-1950's when this 
country witnessed a considerable increase in emphasis on biomedical research. Data 
for earlier periods, however, must be viewed as general indicators rather than as 
definitive figures.

Areas Covered by this Report

The data covered in this report are presented in three sections: Section II 
covers aggregate totals on health R&D funded by Federal, State, industry, and private 
nonprofit sources; distribution of health R&D by sector performing the research; 
relationship of current and constant dollars; and a comparison of health R&D with 
selected economic variables. Sections III and IV provide gieater detail on the 
Federal role in health research. Section III presents an overview of DHEW and other 
agency funding patterns during the 1968-1975 period, also relating health R&D to the 
total R&D effort. Section IV deals with Federal support to.medical schools and to 
institutions of higher education as a whole, for it is in the academic world, and 
increasingly at medical schools themselves, that so much of the Federally funded 
health R&D effort is performed. Included in Section IV are analyses of changes (or 
lack of changes) in concentration patterns, support of public vs. private institutions 
and geographic distribution.

Health R&D Defined

The general definition of research and development is identical to the one 
employed by the National Science Foundation (see Technical Note). Within this 
broader context, medical and health-related research and development— referred to 
as "health R&D" in this report— focus on the following areas:
1 Two recent NIH publications, one on foundations and one on voluntary 
health agencies, provide greater detail on the health R&D activities of 
these groups. In addition, separate reports are issued on DHEW obligations 
to academic institutions, medical and other health-professional schools, 
covering not only R&D but support in other areas— fellowships and training, 
capitation grants, etc. (see inside back cover).
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1. The causes, diagnosis, treatment, control, prevention of 
and rehabilitation relating to, the physical and mental 
diseases and other killing and crippling impairments of 
mankind;

2. The origin, nature and solution of health problems not 
identifiable in terms of disease entities;

3. Broad fields of science where the research is undertaken to 
obtain an understanding of processes affecting disease and 
human well being;

4. All aspects of the organization and delivery of health services;

5. The development of improved methods, techniques, and equipment 
for research, diagnosis, therapy, rehabilitation, and promotion 
of public health.

Good data for biomedical R&D as opposed to other types of health R&D are not 
available because of definitional difficulties. However, it is clear that the vast 
majority of funds fall under the biomedical heading: All NIH research is biomedical 
and so is much of research performed by the Alcohol, Drug Abuse, & Mental Health 
Administration (ADAMHA), a part of DHEW Public Health Service; the Veterans 
Administration (VA); Energy Research & Development Administration (ERDA); National 
Aeronautics and Space Administration (NASA); and the Department of Defense (DOD); 
i.e., agencies contributing the bulk of the Federal health research effort.
Industry support as well as that of private nonprofit organizations can also be 
considered virtually entirely in the biomedical area.

It should be noted that with one exception, the terms "research" and "R&D" 
are used interchangeably. The only exception is in the discussion on Fields of 
Science (Section III) from which development has been specifically excluded.



IX. NATIONAL HEALTH R&D TRENDS IN PERSPECTIVE

Introduction

Substantial growth in national health R&D occurred during the 1964-75 decade, 
reflecting the increased emphasis on improving the nation’s health and well-being. 
This growth was accomplished through the support of all sectors— Federal and State 
governments, industry, foundations and voluntary health agencies, and other private 
philanthropic sources. Together, the sectors achieved an impressive total of 
$4.6 billion in 1975, 2-1/2 times the $1.9 billion spent a decade earlier, and a 
five-fold increase over 1960 (Chart 2-1). The increase, however, was mitigated to a 
considerable extent by inflation. In constant dollar terms, it was limited to 
slightly less than 1-1/2 times the 1965 figure (Chart 2-lc).

Sources of National Health R&D Support

In much of health research, factors other than economic ones dominate particularly 
the early phases, and economic benefits of basic research cannot readily be captured 
by the performing sector. Thus, the Federal Government has continued to carry the 
major burden of the support, providing by 1975 about three-fifths of total health 
R&D funds expended. Industry contributed another quarter, and the nonprofit sector 
(private nonprofit institutions as well as State governments) the remainder 
(Chart 2-la).

Growth has not proceeded evenly over the years. The rapid expansion carried 
over from the mid-1950's peaked in 1962. Although the industry growth rate con­
tinued to climb virtually each year through 1969, increases in Federal support pro­
ceeded at a far slower pace. Between FY 1969 and FY 1970, Federal health R&D funding 
declined 0.4 percent.2 As in that year the industry growth rate also dropped 
precipitously, national health R&D rose by only 1.6 percent— considerably less than 
the 6 percent inflation rate.

Since 1970, national health R&D support has risen nearly 50 percent— but only 
20 percent when account is taken of inflation. Furthermore, annual changes have 
been somewhat erratic. An 11 percent growth for both 1971 and 1972 was followed in 
1973 by one of 6.2 percent. In that year, the Administration did not obligate 
substantial sums ($162 million for NIH alone) appropriated by Congress, resulting in 
a 3.6 percent increase for Federal health R&D over the year before, somewhat less than 
the 4.5 percent inflation rate. The withheld funds, however, were released for 
obligation in 1974 (with some carryover to 1975) and, together with the 1974 appropria­
tions, precipitated a Federal growth for 1974 of 24 percent over 1973. Coupled with 
a lesser increase in industry funding, growth in national R&D for that year totaled 
20 percent. Between 1974 and 1975, the pattern changed once more. A Federal

2 This decline was not limited to health portion of Federal R&D support: Total 
R&D support by non-HEW agencies declined 2 percent between FY' 1968 and FY 1969 
and another 0.5 percent between FY 1969 and FY 1970.
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Chart 2-1. National Healin H&D, by 
Source of Funds, and by Performer in 

Current and Constant Dollars, 
1960-1975

By Performance Component

i /  Includes stale &  local, and private nonprofit.
2 / Biomedical  R&Odefla tor  (1055 = 100) not considered applicable to R &D pe rlo r.red  abroad.



27

increase of 2 percent and an industry increase of 11 percent resulted in an 
overall 5 percent growth. In constant dollars, however, this translates into 
a 5 percent decline. Preliminary 1976 and estimated 1977 figures indicate a 
10 percent growth in national support for each of these years, or a "real" annual 
increase of about 3 percent.

In sum, although year-to-year fluctuations in funding patterns of any one 
sector have indeed influenced the short-term relative share of the other con­
tributing sectors, over the entire 1965-1975 decade little change in relative 
distribution took place. The Federal share rather consistently constituted 
about three-fifths of the total. A rise in industry's share from about 24 percent 
to 29 percent occurred at the expense of the private nonprofit sector, whose 
support dropped from 8.3 percent of the national total in 1965 to 5.4 percent in 
1975 (Table A-l).3

Performers of Health R&D

The performer pattern of health R&D differs markedly from the one shown for 
source of funds (Chart 2-lb). R&D at Federal establishments accounted for a 
rather steady 16 percent of the national total during the 1960-1975 period with 
a slight rise during 1970-1973. Academic institutions continued their traditional 
role as the largest single group performing health R&D, utilizing about two-fifths 
of all funds during the period, but were followed closely by industry with just 
under 30 percent. Private nonprofit institutions, on the other hand, performed 
only about 11 percent of all health research.

However, as can be seen from the data on Table A-3, while each sector's 
performance share remained comparatively stable over the period, the relative 
importance of the Federal Government as a source of funds has increased. In 1960, 
for example, little more than half the R&D performed by academic and other nonprofit 
institutions was funded from Federal sources; in 1975, nearly four-fifths of the 
research support recorded in the time series for both these groups stemmed from 
the Federal Government. Even for industry, which has traditionally supported most 
of its own health research, the Federal share nearly doubled over the years and 
in 1975 accounted for about 20 percent of the $1.4 billion used by industry within 
the United States.

In recent years, an increase has also taken place in relative share of funds 
spent abroad (no data are available for comparable monies flowing into the United 
States from other countries). Throughout the years, the Federal Government funded 
research overseas, in part utilizing U.S.-owned foreign currencies as authorized 
under Public Law 480. Although total Federal dollars spent abroad nearly tripled 
to $27 million between 1960 and 1962, only occasional shifts have taken place since 
then. Private nonprofit-institution spending overseas rose from an estimated

3 See also Koleda, M.S., R. Smith, D. Bourque, "Federal/Foundation Spending: 
A Look at Patterns, ?oun£aiion V.ais, Vol. 16, No. 4, July/August 1975, 
pp. 28-35.
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$10 m i ll io n  in  1960 to  $17 m i ll io n  by  19 75 . On th e  o th e r  han d,  in d u s tr y  h e a l th  
R&D pe rf orm ed in  o th e r  c o u n tr ie s  fo r  p h arm aceu ti ca l compa nies  (no d a ta  a re  
a v a i la b le  fo r  th e  sp en di ng p a t te r n s  o f o th e r  ty p es  of  in d u s tr y -f u n d e d  h e a lt h  
re s e a rc h )  in c re a s e d  from $6 m i ll io n  to  $57  m i ll io n  be tw ee n 1960 and 19 71 , o r  a t  
an  av e ra g e  annua l r a t e  of 23 p e rc e n t.  B eg in nin g  in. 19 71 , drug -co mpany  re s e a rc h  
ab ro ad  has r i s e n  a t  an  avera ge  an nual r a t e  o f 29 p e rc e n t to  $158 m i ll io n  in  
19 75 , w it h  a p a r t i c u l a r ly  d ra m ati c  in c re a s e  o f 65 p e rc e n t be tw ee n 197 2 an d 19 73 .

The Economic  C ont ex t of  H ealt h  R&D

Co mpa ris on  of h e a lt h  R&D w it h  th re e  commonly us ed  v a r ia b le s —G ro ss  N a ti o n a l 
P ro duct (GNP), t o t a l  R&D fo r  a l l  fu n c t io n s , an d n a t io n a l h e a lt h  e x p e n d it u re s — 
pro duce s a som ewh at d iv e rg en t s e t  of r e l a t i o n s h ip s .  H ealt h  re s e a rc h  has  in c re a s e d  
over  th e  y e a rs  in  te rm s of  th e  f i r s t  tw o,  b u t— du ri n g  th e  p a s t de ca de  a t  l e a s t — 
ha s d e c li n e d  as  p e rc e n t o f h e a lt h  e x p e n d it u re s .

From th e  m id -F if ti e s  th ro ugh  196 5—a  p e rio d  o f  ra p id  expansi on  o f F e d e ra l 
( s p e c i f i c a l l y  N1H) h e a lt h  R&D su p p o rt— h e a l th  r e s e a rc h  ro se  fro m 4 .1  p e rc e n t o f 
t o t a l  R&D to  9 .1  p e rc e n t;  from  1 .5  p e rc e n t of h e a lt h  ex p e n d it u re s  to  4 .8  p e rc e n t;  
and  fro m 0 .0 7  p e rc e n t o f GNP to  0 .2 8  p e rc e n t— a tw o -th re e , and  f o u r - fo ld  r e l a t i v e  
in c r e a s e , r e s p e c t iv e ly  (T ab le  A-2 ) .  By 19 75 , h e a lt h  R&D had grow n to  13 p e rc e n t 
of  t o t a l  R&D and to  0. 32  p e rc e n t of GNP. Wi th r e s p e c t to  t o t a l  R&D, a c o n t r ib u ti n g  
fa c to r  in  th e  ch an ge d r e l a t i o n s h ip  o f h e a l th  r e s e a rc h  (a s  w e ll  as  of o th e r  c i v i l i a n  
o r ie n te d  R&D) was th e  d e c li n e  in  r e l a t i v e  im port an ce o f th e  defe nse  and spac e 
pro gra m s.  D e fe n s e - re la te d  R&D dr op pe d from  more th an  50 p e rc e n t of U .S . t o t a l  R&D 
d u ri ng  th e  19 57 -1 96 0 p e ri o d  to  un der  30 p e rc e n t by 1975 a lt h o u g h  F ed e ra l su p p o rt  in  
a b s o lu te  te rr as  con ti nued  to  grow . F ed e ra l fu nds fo r  th e  sp ac e pr og ra m , on  th e  
o th e r  han d, a f t e r  pe ak in g  in  19 66 , d e c li n e d  in  a b s o lu te  te rm s a s  w e ll .

A d i f f e r e n t  p ic tu r e  em erge s when h e a lt h  re s e a rc h  i s  exam ine d in  r e l a t i o n  to  
t o t a l  h e a lt h  ex p e n d it u re s . S in ce  1965  su ch  ex p e n d it u re s  ha ve  t r i p l e d ,  a gr ow th  
s ti m u la te d  by  th e  en ac tm en t o f th e  M ed ic ar e and  M ed ic aid pr ogra m s,  by  i n f l a t i o n  in  
th e  h e a lt h  c a re  in d u s tr y , and a ls o  by  te c h n o lo g ic a l ad va nc es  p e rm it t in g  more 
e x te n s iv e — b u t more expensi ve— c a re . As a r e s u l t  o f t h i s  r i s e ,  h e a lt h  re s e a rc h
as  p e rc e n t o f h e a lt h  e x p e n d it u re s  had g ra d u a ll y  d e c li n ed  fro m a h ig h  o f 4 .9  p e rc e n t 
in  196 6 to  3 .7  p e rc e n t in  19 75 .

** The r e l a t i v e  in f lu e n c e  o f ea ch  o f th e  s e v e ra l f a c to r s  c o n t r ib u ti n g  to  
in c re a s e d  n a t io n a l h e a lt h  ex p e n d it u re s  i s  d i f f i c u l t  to  a s c e r t a in .  For  a 
d e t a i l e d  d is c u s s io n  o f h e a lt h  e x p e n d it u re s , see  Nancy L. W ort h in g to n ,
" N a ti o n a l H ea lt h  E xpen d it u re s , 19 29-1 974,"  S o c ia l S e c u r i ty  B u l le t in ,
F eb ru ary  19 75 . P le a se  n o te  th a t  th e  h e a lt h  R&D f ig u re s  (an d th e r e f o r e  t o t a l  
h e a l th  e x p e n d it u re s )  p re se n te d  in  th a t r e p o r t ha ve  be en  a d ju s te d  f o r  use  in  
t h i s  p u b li c a t io n  in  o rd e r  to  u t i l i z e  co m par ab le  R&D d a ta  (s ee  T e ch n ic a l N o te s ).
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Chart 2-4. National Health Expenditures, 
by Type of Cost, 1965-1975 

(Billions of Dollars)

87 -1 5 5  0 - 7 7 - 3
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Tab le  A -l.  N a ti o n a l H ealt h  R&D, by 
So ur ce  o f  Fun ds , 1950- 1975

(M il li o n s  o f  d o ll a r s ) .

Ye ar T o ta l
Gov ernm ent

In dus­
t r y

N onpro fi t a rg a n iz a ti o n s
T o ta l F edera l S ta te T o ta l Founda­

ti o n s
V olu n ta ry
h e a lt h
ag e n c ie s

O th er

1950 $ 161 $ 73 $ 73 $ - $ 51 $ 37 $12 $ 9 $161955 261 144 139 5 62 55 14 17 241960 900 526 448 78 253 121 40 36 451961 1,09 6 655 574 81 312 129 40 37 521962 1,3 37 866 782 84 336 135 40 38 571963 1,5 26 1,0 08 919 89 375 143 41 40 621964 1,69 0 1,1 40 1,04 9 91 400 150 43 42 651965 1,8 84 1,277 1,17 4 103 450 157 42 45 701966 2,10 4 1,4 28 1,3 16 112 510 166 44 47 751967 2, 33 8 1,581 1,45 9 122 580 177 46 54 771968 2, 55 3 1,707 1,58 2 125 661 185 49 57 791969 2, 76 2 1,817 1,67 4 143 754 191 47 61 831970 2, 80 5 1,817 1,6 67 150 795 193 47 61 851971 3,1 07 2,04 0 1,8 77 163 860 207 57 . 63 871972 3,4 54 2,3 26 2,14 7 179 925 203 53 63 871973 3,66 7 2,4 26 2,22 5 201 1,0 33 208 51 70 871974 4, 39 0 2,9 76 2,75 4 222 1,1 87 227 54 84 891975 4, 61 0 3,0 38 2, 79 9 239 1,32 2 250 64 93 93
S ourc e:  N ati onal I n s t i t u t e s  o f H ealt h

Tab le  A-2. G rc ss  N a ti o n a l P ro d u c t,  N a ti o n a l H ea lt h  E x p e n d it u re s , and  N ati onal Supp or t of T o ta l R&D and  o f H ea lt h  R&D, 1955-1975
(D o ll a rs  in  b i l l i o n s )

Year CNP
N ati o n a l
h e a lt h
ex pendi­
tu re s

R&D M ed ic al  and h e a l th - r e l a te d  
R&D as  o c rc e n t o f :

T o ta l1
H ea lt h

CNP
H ealt h
ex pend i­
tu re s

T o ta l
R&D2T ota l Domes­

t i c
1955 $ 38 1. 0 $ 17 .4 $ 6. 2 $0 .3 $0 .3 0. 06 9 1.5 4 .11960 49 8.3 26 .2 13 .5 0 .9 0 .9 0. 18 1 3.4 6 .51964 61 6.4 35 .9 18 .9 1.7 1.6 0. 27 4 4.7 8 .71965 65 8. 0 39 .4 20 .0 1.9 1. 8 0. 28 6 4 .8 9 .11966 72 2.4 42 .7 21 .8 2. 1 2 .0 0.29 1 4 .9 9 .31967 77 3.5 48 .6 23 .1 2 .3 2 .3 0.30 2 4 .8 9 .81963 83 0.2 54 .5 24 .6 2. 6 2 .5 0. 30 8 4.7 10.01969 90 4.2 61 .6 25 .6 2 .8 2. 7 0 .3 05 4 .5 10 .41970 96 0.2 70 .2 25 .9 2. 8 2. 7 0. 29 2 4. 0 10 .51971 1, 019.8 78 .4 26 .6 3. 1 3 .0 0. 30 5 4 .0 11 .31972 1, 111.8 88 .1 28 .3 3 .5 3 .3 0.31 1 3.9 11 .81973 1, 238.6 96 .8 30 .3 3. 7 3 .5 0. 29 6 3.8 11 .61974 1,3 61 .2 108.2 32 .3 4 .4 4 .2 0. 32 3 4. 1 13. 01975 1,4 52 .3 12 3.9 34 .6 4 .6 4 .4 0. 31 7 3.7 12 .7

^E xc lu de s R&D pe rfor med  ab ro ad  w it h  U .S . fu nds.
P erc en ta g es  a re  ba se d on h e a lt h  R&D fu nds spen t w it h in  th e  U.S . (d om est ic  h e a lt h  R&D). 
S o u rc es: N ati onal H ea lt h  E x p e n d it u re s : S o c ia l S e c u r i ty  B u l le t in ,  J a n u a ry , F ebru ar y , o r March  of  ea ch  y e a r,  w it h  R&D, and  th e re fo re  t o t a l s ,  ad ju s te d  by NIH; GXP: Dep ar tm en t o f Commerce Su rv ey  o f  C ur re nt  B u s in e ss ,'  J anu ar y 19 76 , w it h  q u a r te r ly  s e r ie s  summed by f i s c a l  y e a r;  T o ta l R&D: NSF, n a ti o n a l P a tt e rn s  o f  RiD R eso urc es , 19 53 -7 7; M ed ical  and  h e a l th - r e l a te d  RSD: N a ti onal I n s t i t u t e s  o f  H ealt h .
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T able  A-6 . F ed era l H ea lt h  R&D O b li g a ti o n s , 
by  Per fo rm an ce  Compone nt, FY 1968-19 75 

(M il li o n s  of d o l la r s )

F is ca l
y ea r T o ta l

I n t r a ­
mu ra l

E xtr am ura l

T o ta l
S ta te
and
lo c a l

In dus-
t r y 1

Aca dem ic i n s t i t u t i o n s O th er  p r i ­
v a te  no n­
p r o f i t 1*

Fore ig nT o ta l I n s t i t u ­
t i o n s 2 FFRDC3

1968 $1, 581 .9 $4 02 .2 $1 ,1 79.8 $5 0.6 $1 38 .3 $ 75 7.7 $ 72 7. 3 $3 0. 5 $2 02 .6 $3 0. 5
1969 1, 674.1 45 6. 5 1 ,2 17 .6 47.7 13 7.4 79 2.1 76 1.8 30.3 203 .9 36.4
1970 1,6 66 .6 48 8. 3 1 ,1 78 .3 49 .0 12 1.7 77 5.1 74 4. 3 30.8 21 1.1 21. 4
1971 1,8 76 .6 56 6. 5 1 ,3 10 .1 51 .5 12 8.7 85 9. 4 82 9. 4 30 .0 22 9.7 40.9
1972 2 ,1 47 .3 60 8. 2 1 ,5 39 .1 60.2 15 8.8 1 ,0 25.4 994 i 2 31. 2 26 4. 0 30.8
1973 2 ,2 25 .3 627.3 1 ,5 98 .0 79 .3 17 6.3 1 ,0 39 .5 1 ,0 04 .4 35.2 27 8.8 24 .1
1974 2 ,7 5 3 .6 66 7.9 2 ,0 8 5 .8 91 .6 24 8.4 1 ,3 47 .0 1 ,3 05 .4 41 .6 36 9.7 29. 1
1975 2 ,7 9 8 .9 71 5.7 2 ,0 83 .1 54 .0 25 6. 3 1 ,3 74.8 1 ,3 21 .2 53. 6 36 8.1 30 .0

i n c lu d e s  F e d e ra ll y  Fun ded  R ese arc h  and  De velop me nt C en te rs  (FFR DC's) ad m in is te re d  
by  in d u s tr y .

i n s t i t u t i o n s  o f h ig h e r  ed u c a ti o n  p ro p e r .

3 FFRDC's a d m in is te re d  by  i n s t i t u t i o n s  of h ig h e r ed u c a ti o n . 

^ In c lu d e s  FFRDC's a d m in is te re d  by  p r iv a te  n o n p ro f it  i n s t i t u t i o n s .  

N ote : D e ta il  may no t add to  t o t a l s  bec au se  of ro und in g .

S ourc e: N a ti o n a l I n s t i t u t e s  o f H ea lt h .
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HE AL TH  PROBLEMS ANI) RESEARCH

Mr. Flood. This committee is constantly hearing,  and I mean con­
stantly, from people telling us that the NIH  should reexamine its fund­
ing priorities. We get th at all the time. We are told if one compares the 
NlH  funding  priorit ies with lost productivi ty because of illness, dis­
ability, premature deaths, you would find tha t these priorities are in 
reverse order.

What  is your reaction to that  kind of statement or complaint tha t 
we are ge tting all the time ?

What I mean is, for example, we have more deaths and disabil ity 
from heart disease than we have from cancer, and yet cancer gets 
twice the money. Tha t is also true in a lot of other areas: strokes, 
arth ritis , et cetera. What about tha t ?

I)r. F redrickson. We have compared our activities with the cost of 
illness and with various tables of morbidity and mortality, Mr. C hair­
man. Actually, we are not so f ar oil' from a fairly  congruent dist ribu­
tion of our resources with a number of these factors, but, of course, 
they are not exactly identical, and I think they can never be, primari ly 
because part of the movement of research must depend on scientific 
opportunities.

There are many serious chronic problems th at plague many people 
for which we still must seek the basic kind of information tha t allows 
us to break throu gh and move to practical developments, and I am 
afra id tha t is the way nature moves. When we get certain opportuni­
ties, we adjust our prior ities to the opportunity  t ha t we have in order 
to make the most of our funds in gaining useful new knowledge, and 
tha t is not always a one-to-one match with the health problems in the 
population.

Mr. F lood. You are talk ing about the methods you are working 
under righ t now. Are you reexamining these methods you are talking  
about for assigning the funding prior ities to all the categorical 
programs ?

I)r. Fredrickson. Yes, we are. We are constantly reexamining those 
priorities. We have jus t completed a review of each institute and di­
vision in which this was a major  topic of discussion. We examined how 
the institutes assign the ir own assessments and ambitions to move 
in certain areas and how they match the scientific opportunities and 
the public need. So we do constantly do this.

Mr. F lood. On the categorical programs.
Dr. F redrickson. On all categorical programs.
Mr. F lood. Mr. Early ?

RE AP PO IN TM EN T OP DR. FRE DRICKS ON

Mr. E arly. Thank  you, Mr. Chairman.
Doctor, i t is a pleasure  to have you back, and I would like to  say at  

the outset th at I have never seen a reappoin tment meet with more a p­
proval than  yours. In  my area, which is well-known in the health 
profession with our four  medical schools, the University of Massa­
chusetts, H arva rd, et cetera, all the professional people I  spoke with 
thought yours was a tremendous reappointment.

Dr. F redrickson. Thank you, Mr. Early .
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Mr. E arly. The other day, Secretary Califano suggested th at  there 
would not be too many reappointments, but I think tha t really shows 
the type of job you have done.

In  your statement  I was impresed with a sentence where you say, 
“Our main mission, and our expertise, lies in providing the  substance 
of what must be communicated and used to provide the best standard 
of care.”

There are too many Federal agencies tha t are rhetoric  substance and 
not the substance that I think you refer to. I don’t t hink  the country 
can afford tha t rhetorical luxury any longer. We have to produce re­
sults and that is your approach to performance, by production,  by 
effectiveness, and not merely one of a standard of complacency and 
keeping the ball in the middle of the road. I think you are to be com­
mended for tha t, too.

BIOMEDICAL RESEARCH SUPPORT GRANTS

It  seems tha t the new administration is proposing to eliminate the 
biomedical research support gra nt program. As I  recall, the  previous 
administration also proposed to do this.

Has this program served its purpose and therefore is ready to be 
phased out ?

Three th ings : Should it be phased out and do you th ink the funds 
should be made available for this program and is i t essential tha t it 
at least be at the same level as 1977 or less ?

Dr. Fredrickson. I think  i ts disappearance from the budget repre­
sents the priori ties which the administration has addressed. Within  
the overall level under which we have to operate, we must elect to 
support gran ts and contracts rath er than  these more general sup­
port  mechanisms, Mr. Early .

You asked for my personal opinion. I would say tha t biomedical 
research support gran ts have provided an extraordinarily impor­
tan t part of the support o f research in the United States. It  is some­
times looked upon as unnecesary because we have stopped growing at 
the rate tha t was characteristic of the  last decade. I look on biomedical 
research support grants as being more like an antirust compound that 
must be p ut into an expensive engine to insure its cont inuing effective 
function.

AWARDS TO NEW INVESTIGATORS

Mr. Early. I  do suggest, though, Doctor, in the case of these ongoing 
grants , that it is going to call for tough prior ity decisions. You will 
be forced to discontinue some gran ts even though there is always the 
thre at tha t there would be something there. It  is just  a judgment call, 
and I thin k we have to discard some of them, so tha t we can establish 
new ones and keep the process of research for development going. I 
don’t thin k we can enjoy what we have in the past, just renewing to 
renew.

Dr. Fredrickson. I quite agree with you. About 32 percent of our 
awards each year are new and 10 percent of all awards involve investi­
gators enter ing the system for  the  first time. That  means, in a steady 
state, tha t a certain f raction of people are  dropp ing out, tha t they are 
not coming up  to the competitive standards. I think tha t is the only
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appropria te way in an area like biomedical research, where vigor and 
creativ ity are essential criter ia, for meeting the requirements of pro­
grams being supported by public funds.

Mr. E arly. I think  that is where your substance is not always popu­
lar  unti l it gets down the  road. It  is us elected people, not you scien­
tists, who have to be popu lar and can’t always take the right road.

SUPPORT FOR ARTHR ITIS RESEARCH

You say tha t NI H will increase the support for arthri tis  from $33 
million in 1977 to $34 million in 1978. How does this compare with 
what the ar thri tis commission recommends?

Dr. F redrickson. The to tal support fo r ar thr itis  in 1977, adding up 
the contributions of all the institutes, is about $30.4 million. In  the 
budget t ha t you have before  you, the 1978 budget, we expect the tota l 
of institute support to be about $34.5 million. This is based on the 
allocations made by the several institutes, in th eir best judgments, to 
the requirements of the plan.

Now the recommendation of the Arthri tis Commission, of course, is 
for a much larger sum. In  1977, the Art hri tis Commission recom­
mended th at $97 million should be spent as opposed to the $30.5 mil­
lion which was actually available in all the institu tes part icipating 
in arthri tis research. For 1978, the Commission recommends $120.7 
million, and this is to be compared with the $34.5 million which the 
institu tes feel they will be able to allocate to the support  of this kind 
of research in 1978 in thei r respective budgets.

Mr. Early. Why such a big shortfall ?
Dr. Fredrickson. I  think for several reasons, Mr. Early. Fir st of all, 

last year, which saw the beginning of the initiat ive in arth ritis , the 
Commission repor t came several months af ter  the approp riation hear ­
ings. Only $2.5 million was in troduced into the  budget specifically for 
the creation of arthri tis  centers as against the very large increase 
thought necessary in the Commission’s judgment.

The second reason, of course, is that it is impossible for us to come 
up to the ambitions of the Ar thr itis  Commission, with its very large 
increases, or project them against the budgets available to the partici­
pating institutes. There simply are nowhere near the funds that would 
make possible-----

Mr. Early. Can this committee interp ret, Doctor, if what we are 
going to get from the $34 million is worth what we would get with the 
$120 million? Are you going to cut out the bureaucratic part o f the ir 
request, and are you going to try  to really get, as the people like to 
think,  a dollar’s worth for dollar  spent in research.

Dr. F redrickson. We try  to provide tha t at any budget level. We 
feel very responsible that tha t be done. No; one cannot buy the  same 
amount of knowledge fo r $34 million th at you might be able to get a t 
an expenditure three or four  times that.

Mr. E arly. But there is a cr itical point. As we spend more money 
in research programs, we get more opinion and less decisions. We in 
the Federa l Government, in my opinion, are funding more programs 
and putting more people aboard who all have to justify the ir existence 
and justi fy thei r jobs. So I am going to suggest to you tha t some­
times a smaller budget can be more productive.

87 -1 5 5  0  -  77 - 4
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Wh at is the Arthri tis Inst itute going to do for arthri tis  research in 
1978, cut back or do more ?

Dr. Fredrickson. It  will add approximately $4 million—that  is, the 
Arthri tis Inst itute  itself—to the allocation for support of arth riti s 
research in 1978 as compared to its figure in 1977.

Mr. Early. Not in dollars, in program.
Dr. Fredrickson. It  will primarily attempt to move toward  the 

development of the centers th at were a prominent part of the recom­
mendation of the  Commission. The pr incipal increase will actually be 
for centers. They will also attem pt to  put  somewhat more money into 
the t rain ing of research manpower, because one of the problems in this 
area has been that, while one has an ambition to  increase the amount 
of research relative to  this  disease, it is necesary to have more trained 
people to do this research.

Mr. Early. Doctor, do you consult with the Ar thr itis  Board in 
developing your budget ; do they have any role in determin ing the 
priorit ies in arth riti s research when there isn’t enough money to do 
what you want to do ?

Dr. F redrickson. Yes, they will have tha t opportunity. They are 
going to have their  first organizational meeting this March, and they 
will be given full access to all the information, and they will be asked 
for advice at  a very hard level and particularly with regard to their  
opinions on priorities.

Mr. Early. I hope we have the togetherness because we are both 
tryi ng to serve the same people out there, and we can eliminate the 
duplication as much as we cam so it is all productive, and we get away 
from this prime concern of authorship,  which can’t be as importan t as 
achieving what we want to do.

STATUS OF AR TH RITIS RESEARCH

Fina lly, Doctor, what is the status  of arth riti s research? A lot of 
people suffer from it and would like to have more help than  be told 
to take an aspirin. Do you think you have any good ideas or leads with 
regard to a rthri tis?

Dr. F redrickson. Yes, progressively more inroads are beginning to 
be made on this problem. I think,  Mr. Ear ly, when we talk about 
arth ritis , we are talking about a whole span of not only join t but 
muscular and skeletal diseases.

The more common forms of arth ritis , particularly rheumatoid 
arth ritis , like a number of other diseases, seems to  fall into an area 
of diseases t hat  may be due to errors in the immune system. This is 
one of the most exciting areas in all biomedical research; tha t is, the 
expansion of knowledge about how our bodies react to foreign pro­
teins, and the extraordinary manifestat ions tha t can occur with 
abnonnalities in the system. It  is an area that  touches not only 
arthri tis  but may be rela ted to multiple sclerosis and other neurologi­
cal problems. Fo r this  reason, I  think  that  expanding our  basic science 
knowledge in this part icu lar  area can be extraordinarily important to 
a bette r understanding of ar thri tis.



47

ARTHRITIS COMMISSION RECOMMENDATIONS

Mr. Early. Doctor, finally, would you provide for the record 
whether you th ink the Commission’s recommendations are reasonable 
and if you had the  money, could you get as much good research going 
as they would like you to ?

Dr. F redrickson. I  will be glad to provide i t for the record.
[The information fo llows :]

BEASON AB ELNE SS OF AB TH BITIS COMM ITTEE BEPOBT

The National Arth ritis  Commission has submitted an ambitious plan for 
conquering a painful and debilitating disease. I support thei r programmatic 
recommendations and the statem ents of the ir ideals. Were funds available in the 
amount recommended the quality of research performed would not be 
compromised.

Mr. F lood. Mr. O’Brien ?
allergy

Mr. O’Brien. I have a paroch ial interest  in the allergy and infec­
tious diseases. I don’t think the family will quarre l over the estate, 
but they will remember me by coughs and sneezes. My daughters  have 
it, and my grandchildren, so I  take a littl e personal in terest  in it, and 
I gather tha t your appropriation  for tha t Ins titu te is up about $12 
million over last  year, and I subscribe to that, but  I  think  there were 
about 43 million visits to doctors’ offices for allergy  problems last year, 
and I think over $325 million was spent for allergy problems, so it 
is nothing to be taken lightly, and I wonder what your views were 
budgetwise. Are we adequately funding you for tha t ?

Dr. Fredrickson. I  think tha t allergy is coming into its own, Mr. 
O’Brien. You problem is maturing. There are some very encouraging 
things about it. We are g etting away f rom the school book science of 
sensitization test. Perhaps you had  to go through that.  We are under­
standing more about the basic aspects of allergy, doing it better, and 
applying the use of drugs more selectively to stop allergic reactions.

Fina lly, the relationship of the immune system and certain other 
blood factors—the things that make a reaction between foreign pro ­
teins and their manifes tations in itching  and sneezing—and those 
things tha t relate to allergy are becoming much clearer.

The increase in the budget for the Allergy Inst itute this year in­
cludes about $4 million for more research on the immune system. It  
also includes some increase in funding fo r the  encouragement of more 
and somewhat large r a llergy centers. The Ins titu te is taking seriously 
the need to put its resources into areas of research tha t also have a 
practical interface with the needs of the community and the practicing 
physicians. In  fact, they even want  to set up, on an experimental basis, 
a dial-in telephone system so that your neighborhood physician can get 
to the Allergy Center and ask practical questions about what is the 
latest stage of knowledge in this area.

I think we do have an opportuni ty for a modest increase in tha t 
activity , and I think  it  is time for i t. I  am encouraged about what the 
Ins titu te describes to us as opportunities to use the ir funds wisely.
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ASTHMA

Mr. O'Brien. I  suppose the most serious aspect, at  least in my jud g­
ment of the allergy problems, concerns the asthmatic, and I  think  
there, were 2,000 or 3,000 deaths from asthma last year, which startled  
me when I checked it out.

Do you look out for the asthmatic  in a kind of general way, or does 
he get special attention ?

Dr. Fredrickson. He gets special attention as well as general. Both 
the Allergy and Infectious Disease Institute and the National Hear t, 
Lung, and Blood Institute have a real interest in improving research 
and the support of centers where asthma patients are cared for. These 
two Institu tes work closely in this area. They are also aware of o ther 
service organizations throughout the Federal Government tha t have 
clinics where they are at tempting to upgrade and support  research th at 
can be profitably used there. Asthma is an importan t problem. Again, 
there are more research opportunit ies here.

Mr. O’Brien. Do you think  you are gettin g enough money in this 
area presently  ?

Dr. Frederickson. I think we can very profitably use the amount 
tha t we have.

Mr. O’Brien. Thank you, Doctor. Good luck to you.
Mr. Flood. Mr. Natcher?

CANCER BUDGET REQUEST

Mr. Natciier. Doctor, according to the amounts tha t we have before 
our committee, I  believe, for the National Cancer Institute i t is $818,- 
936,000 and at the proper  time, of course, we will have the Cancer 
Institute testi fy before the committee. That amount is correct?

Dr. Fredrickson. Tha t is the correct amount for this year.
Mr. Natcher. I s that an adequate amount, Doctor?
Dr. F rederickson. It will mean a decline in the actual purchasing 

power of the Cancer Institute to continue the activities it now has.
Air. Natciier. Moneywise, what do we have, $40 million or $50 

million ?
Dr. F redrickson. The increase, sir?
Mr. Natciier. No, you say a decline; what do you have in mind?
Dr. F redrickson. If  it were to mainta in its purchasing power 

against an inflation ra te of approximately 6.5 percent, it would require 
an additional  $40 to $50 million in the  budget for tha t purpose.

CONSULTATION WITH PRACTITIONERS

Air. Natciier. Doctor, in arriv ing at the amounts tha t are placed in 
the budget for the different institutes, such as cancer, do you or the 
members of your staff or your associates from time to time talk  to the 
doctors in this  country as to the amounts for research, as to the 
followup on the discoveries and as to the projects. Also as to spli tting  
of the funds.

You know, I hear complaints from time to time tha t the amount 
approved, for instance, for the National Cancer Institute,  cancer re­
search, the amount is adequate, but  i t is the sp litting  of the funds and 
failure  to really get  this research together.
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Doctor, do you talk  to them from time to time about it?  I s there any 
valid ity to the complaints I hear as to the  use of this  money ?

Dr. Fredrickson. Mr. Natcher, we talk  to them all the  time.
Mr. Natcher. Which, I think , is good.
Dr. Fredrickson. We do it informally-—we get lots of messages 

from t hat  community—but more than that, we involve them in a struc­
tura l way in setting the prior ities through the National Advisory 
Councils, on which there must be both practic ing people and lay people. 
We find more and more our advisory councils providing a meaningful 
public sector of opinion to bear upon the Ins titu te’s prio rity setting.

I am encouraged by the increase in this  kind of interchange. I  think 
it is absolutely critical.

Mr. Natcher. Now, as a result of this interchange and the inform a­
tion tha t you obtain from time to time as a result of these meetings, 
and so forth , do you make changes in the operation, Doctor, as far as 
the Insti tutes  are concerned, and as to the type of research, and as to 
your grants  tha t you are making ?

Dr. Fredrickson. Yes. The Institutes,  themselves, operate very sen­
sibly in regard  to the advice that  they are getting. The practice of a program manager sit ting  in isolation and deciding by himself, without 
this kind of exchange, simply doesn’t go on anymore. When the Insti­
tutes defend thei r programs to me—as we go through our annual re­
views, which are lengthy  and stringent and very useful exchanges— they also provide me with information about the kinds and the quality 
of the arguments about the ir programs, from various sources, and 
what thei r advisory councils feel. I  think  we have a continuing process 
where we meld and blend advice from as wide a range sources as we 
can—including, certainly, th is committee—in regard to set ting p riori­
ties. And we do change them. Every year priori ties are rearranged, 
new decisions are made as t o where to put  what fraction of the re­
sources available  to us. Tha t, I think,  is a na tura l and important pa rt of this annual appropriation  process which we go through with you.

Mr. Natcher. Than k you, Doctor. Thank  you, Mr. Chairman.
Mr. F lood. Mr. Patten?
Mr. P atten. Doctor, it is a pleasure to be able to sit here in front of you. I think a lot of Americans appreciate  your service.
Dr. F redrickson. Thank you very much.

SALARY INCREASES

Mr. Patten. Just 1 year ago, Dr. Rauscher sat before us, and I 
think  it is in the record, but he said to me, “As a matt er of pride, if 
I don’t receive a raise this  year of at least 5 percent, I am going to leave you.” Tha t was the way he put it. He has left us; right?

Dr. Fredrickson. Yes.
Mr. Patten. Has our action here in the Congress providing raises 

at the higher levels helped you a little ?
Dr. F redrickson. Yes, it  has. This last pay raise, which for many 

of our higher level officials was the first they had in about 6 years, was an extraordinary impor tant move from the point of view of the 
Federal service. Perhaps not uniquely, but in the health professions 
the income differential is so enormous between the priva te sector and 
the Government tha t this was a very welcome, and indeed timely
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impro vem ent , Mr. Pa tte n.  W e stil l have  trem end ous  p rob lem s in com­
pe tin g with those diffe rences, b ut  th is was a g reat  he lp.

TOP LEVEL POSITION S

Mr.  P atten . H ow many o f yo ur  As sis tan t Secre tar ies  are con firmed ? 
Are you in a ha ngup  ?

Dr . F redrickson. W ith in  the  agency, we are in good  shap e. We 
hav e only one vacant  In st itu te  Di rec tor position . I sti ll lack a d eputy , 
bu t in th e m ain our agency  is  well off'.

He ads have  been appo int ed  fo r two of the  s ix Pu bl ic Hea lth  Se rv ­
ice agencies. An d we aw ait  the  appo intme nt of the As sis tan t Secre ­
ta ry  fo r He alt h.

MEDICAL LIBRARIES

Mr.  P atten . One las t th ing'  abo ut th at  med ical  lib ra ry  at  Ru tgers , 
how  do you feel now? We fun ded th at  money some yea rs hack.  You 
mentioned it in yo ur  sta tem ent. On the  medical  lib rarie s th at  you 
are  supp ortin g, are  you sti ll as satis fied as you were when  we fir st 
dec ided  to go ahead?

Dr. F redrickson. I  th in k th is  is a tremendo us th in g th at  has been 
done  th roug h the ex tra mur al  prog ram  of  the Na tio na l Lib ra ry  of  
Medicine—t his op po rtu ni ty  to set up reg ion al lib ra ry  systems th at  
can  offer  service  to hosp ita ls even in very sma ll commun ities . I  th in k 
we sti ll have  a long way to go. We want to  i ncrease th at  netwo rk and 
those channe ls, bu t the L ib ra ry  is wo rki ng  ha rd  and effec tively  wi th 
the  resources it  has  ha d to imp rove the  op po rtu ni tie s fo r every ph y­
sic ian  to  get  the  in form at ion he needs.  I believe th at  ex tra mural  pr o­
gram  of the  lib rar ies , the reg ion al lib ra ry  syste m, is inc red ibly 
im po rtan t and  a g re at  achievement.

Mr . P atten. I  can  only confi rm fro m ta lk in g to  prac tit ione rs  and 
oth ers  I meet, who  know th e med ical  lib ra ry  t hat  it  is beau tiful.

N IH  ACCOMPLISHMENTS

Mr. P atten . I  am g lad you a re he re, D octor.
Now,  the $84 ques tion . When I  say  a good  word fo r N IH , peop le 

say  to me, “E d,  wh at have  the y don e; doc ument  it ” ; I  am no t th at  
typ e. I  don’t document  things. Have you som eth ing  th at  will  fo rt ify 
me, so if  someone says to me, you are  sp endin g $2 bi llio n a t N IH , w ha t 
did  th ey  do up there,  I  can docu ment ?

Dr . F redrickson. Yes; we will  give  you th at  kind  of  ammuniti on.  
We hav e a lot  o f achieve men ts we can  show you. I  will  ge t it fo r you.

research train ing

Mr.  F lood. Doctor, th e repo rt on the  Na tional Research Council , 
the one on the research manpower,  has made a nu mb er of  recommenda­
tions,  and one was  to boost the  research trai ni ng  on clin ica l science. 
Does  th is  N IH  trai ni ng  budget fo r 1978 reflect an increase in th is 
area  in  the  budget ?
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Dr. Fredrickson. It  does not reflect an increase in  the budget for 
train ing, Mr. Chairman.

Mr. Flood. The National Research Council also called for a reduc­
tion of biomedical science of predoctoral candidates. Do you agree 
with tha t recommendation, and does this budget before us reflect tha t 
kind of a shi ft ?

Dr. Fredrickson. This budget does reflect that kind of a shi ft in 
tha t moneys are allocated in new programs, under the National Re­
search Service award, only for post-doctoral fellowships.

Mr. Flood. Let me ask you this : Is your training budget adequate 
enough for  you to begin to  car ry out the recommendations of the Na­
tional Research Council?

Dr. F redrickson. I th ink we are doing an extremely critical amount 
of training. The National Research Council preliminary report re­
fers to an increase in certain  clinical or c linically related specialties.

Mr. Flood. Can you carry out the recommendations?
Dr. Fredrickson. We cannot through  this budget provide as much 

training for certain critica l clinical specialties as they suggest.
Mr. Flood. What are the inadequacies ?
Dr. Fredrickson. Well, I think tha t some of the inadequacies lie 

in very special areas which they have p artially  identified. We expect 
to be more explicit, in their  September report , in setting out critical 
categories. They have refer red to clinical researchers which are al­
ways in  short supply, if you want good ones, because here you must 
have an M.D. who is capable of doing both basic research and clinical 
research which is a hybrid product  that  takes  a long time to develop.

It  is also true t ha t they point  out tha t we are very short—and every­
one knows it—in certain other categories that rela te to pressing modern 
problems, such as environmental health specialists, epidemiologists 
and toxicologists. If  we are to carry  out the mandates of the Toxic 
Substances Control Act, there will be a tremendous shortage.

Mr. F lood. I f you had a free hand to do as you pleased with the NIH  
spending programs, how would you restructure them and in what 
areas would you give the high prioritie s to ?

Dr. Fredrickson. Tha t is a very open invitat ion, Mr. Chairman.
I would—and I think tha t we will attem pt to do so, as best we 

can—look at i t in several ways. For example, I would like to see much 
of the predoctoral training concentrated in one or two institutes. But  
more th an that,  I  would like to  see us support more tra inin g th at will 
provide multidisciplinary opportunities to allow the best kinds of 
people to get their doctoral degree in basic disciplines from which they 
can then move into critical areas.

Thi rd, I would like to increase, if I could, the medical research 
training program which now has about 500 trainees; the academy 
recommends 600. Thi s is a program to  provide, for  a certain number of 
very highly qualified and highly  motivated medical students, part of 
the support for their education provided they combine tr aining lead­
ing to  the Nf.D. with the equivalent of g etting  a Ph. D. Such people, 
who will interp ret research developed in the laboratory  at the practical 
level at the bedside, make the difference between superlat ive and 
mediocre application of all th e research knowledge that we have.
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RECO MB INAN T DNA RESEARCH

Mr. F lood. How many of your Institutes, and which ones, are 
carrying  out or supporting the recombinant DNA research at this 
time ?

By the  way, you bette r translate  recombinant DNA research.
Dr. F redrickson. DNA, as we discussed earl ier, and as you know, 

is the substance of the gene, deoxyribonucleic acid. Recombination 
means, literally, splicing together genes from different organisms. 
If  one takes the bacterial gene, which is a simple one—not in a nucleus 
like ours are in chromosomes but which moves in the cell substance as 
a ring—one can extract the ring  from a bacterium, one can open it 
up like a set of beads, take out a piece with some enzymes tha t leave 
sticky en ds; then one can get a piece of foreign gene and stick it back 
in the ring  and close it up and put the ring back into the bacterium. 
What you have done is created in the laboratory a recombinant DNA, 
which means genes from two different or several different species that 
are put back into a host organism.

At the present time, I  think  it is importan t to stress, th at this is a 
technique more than a specific research problem. It  is a fantastic new 
technique which allows people working in many areas to use it for 
the ir purposes.

[The information follows:]
At the  National  Insti tutes  of Health, practica lly every Ins titu te supports some 

DNA research—These are the National Cancer Institu te, the National Heart, 
Lung and Blood Institute , the National Inst itute of Dental Research, the National 
Ins titu te of Arthritis, Metabolism and Digestive Diseases, the National Inst itute 
of Allergy and Infectious Diseases, the National Ins titu te of General Medical 
Sciences, the National Inst itute of Child Health and Human Development, the 
Division of Research Resources, and the John E. Fogarty International Center 
for Advanced Study in the Health Sciences.

Mr. F lood. What is the total funding at NIH for this area?
Dr. F redrickson. At the present time, research involving the use 

of recombinant DNA totals $18.3 million.
Mr. F lood. How much of this entire recombinant DNA research is 

being conducted in the private sector ?
Dr. F redrickson. Very little. Ninety percent of the recombinant 

DNA research, according to our present estimate, is being conducted 
with Federal money and NIH is the princ ipal supporter . The National 
Science Foundation is the only other one.

Mr. F lood. 'Whatever they are doing in the private industry , are 
they complying with your guidelines and safeguards ?

Dr. F redrickson. The Pharmaceutical Manufacturers  Association, 
among whose members clearly lies most of  the industrial activity, has 
adopted those guidelines as a standard for the industry.

Mr. F lood. Who should we have monitoring the responsibility, the 
commercial and non-NTH-funded recombinant DNA research, your 
organization, or some kind of organization such as OSHA?

Dr. F redrickson. That, Mr. Chairman, is a very important question 
and the subject of the Interagency Committee about which I spoke 
earlier, a committee which is bringing in its recommendations on 
that point.
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I do want to say one thing, and th at is tha t N IH  is not a regu latory  
agency, and we think it very unwise for it to become one. Therefore it 
will be necessary for NIH to work as a standard  setter,  in cooperation 
with at least one other regulatory agency, to carry  out th is important 
responsibilitity.

Mr. F lood. Does the budget have sufficient dol lars for the NIH In ­
stitute to comply even with your own guidelines and safeguards  on re­
combinant DNA research?

Dr. Fredrickson. We are going to attem pt to find, Mr. Chairman, 
enough money and positions to continue to fund these activities.

Mr. Flood. All right.

RENOVATION OF FREDERICK FACILITY

Dr. F redrickson. We have, in addition, a requirement for certain 
new containment facilities. We are going to have to renovate certain  
laboratories were we do high containment  research and try  to ren­
ovate our mobile P-4 labora tory for maximum containment. That is 
going to represent a cost of nearly $1 million in th is fiscal year or  over 
into the next.

Fina lly, we are going to have to create, we have decided after  a ha rd 
analysis, a pe rmanent P-4  facility at the Frederick Cancer Research 
Center at Fort Detrick, which will also be available to outside 
investigators.

Mr. F lood. Are you planning to move any work out to For t Detrick ?
Dr. F redrickson. Yes.
Mr. F lood. Do you have money in this budget  to make such a move?
Dr. F redrickson. We do not have sufficient funds earmarked in this  

budget to begin to create tha t permanent  facility.  While funds are 
available in one or  two appropriations, authority  for major  renova­
tions is in the buildings and facilities appropriation  and cannot be 
shifted . We will st art  it, how’ever, with a cooperative effort supported 
by funds from three Insti tutes.

Mr. F lood. H ow much will it cost to set up facilities  out at Fo rt 
Detrick  ?

Dr. F redrickson. It  would cost us about $1.8 million to renovate 
the existing complex; about $1.2 million for equipment. Tha t is, a total 
of about $3 million over 2 years to do this. In  addition , a number o f 
positions will be needed to run the facility.

INFORMATION DISS EMINATION

Mr. F lood. Now we have all heard a grea t deal about, and thi s com­
mittee, itself, on several occasions expressed concern about the  result 
of biomedical research not being adequately trans lated  into health 
care and health disease prevention.

Wh at is the  curren t status of your information dissemination pro­
gram? Wha t are you developing at NI H on th e overall strategy of 
disseminating and evaluating research results?

Dr. F redrickson. We a re following several lines. There are several 
stages, as you have identified, yourself. When Mr. Early  and I were 
talk ing earlier, I  mentioned tha t we feel a very real responsibility for 
what gets into the doctors’ bag, what he has  to  use, the substance of
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care. Pa rt of tha t substance—most of it in this country—rises out of 
research findings. We are examining the processes whereby we can 
track  research developments and at appropriate  .times, long before i t 
is too late, anticipate the need to bring  experts together for review 
and validat ion of research resu lts and to arrive at a technical consen­
sus on what is it t hat  we know so that we can provide the best author ­
ity not only to practicing physicans but also, impor tantly , to other 
Government agencies who have to make decisions about funding and 
allocations and the use and the transfer  of this knowledge.

This is a very impor tant process which goes on. It is rath er informal 
and not  much structured at the present time, and we want to add some 
fur ther  s tructure  to it to make sure that  we don’t fail to provide the 
best quali ty information to those who have to make many decisions 
about it, including using it for patien ts.

Mr. F lood. You are communicating with the practic ing physicians 
now?

Dr. Fredrickson. Indeed we are. The report  I have submitted to 
you lists a number of partic ular  ways tha t have been developed in the 
last few years.

Mr. Flood. What  we are concerned about here is in your statement 
tha t you made, the written statement, and the statement you made to 
us, you said that you had made a great deal of progress now in pro­
viding communications with the  health professionals th at are engaged 
in primary care. That is what we are concerned about.

Dr. F redrickson. Here is the Journal  of the American Medical As­
sociation. In  it now, each month, is a page from the NIH which 
provides an analysis of the la test research developments for  the prac­
ticing physician. That  is one par ticu lar activity. We have developed a 
number of cassettes on practical problems like breast cancer and 
diabetes, and we are also developing television-taped programs which 
are used widely in closed c ircuit systems by local hospitals to update 
thei r practitioners .

We are now surveying the members of the American Academy of 
Family Practice  to determine how they get the ir information. We may 
do the same fo r the osteopathic physicians. We are talk ing to them. 
We would also like to do the same project with the American College 
of Physicians. We are opening up joint symposia. We launched the 
first effort last year in cooperation with the Dist rict Medical Society. 
We had  over 400 practicing physicians from 22 States who came to be 
brought up-to-date on the latest research findings and how they can 
be used in practice. We are provid ing assistance to a publisher of a 
reference manual for physicians. We are also doing N IH  grand round 
by satellite. It  is an experimental way of satel liting local communities 
in closed circuit television.

We have, in addition to the items I have indicated, developed a 
series of other tapes for use by practic ing physicians, and it may be 
interesting, Mr. Chairman, to—if you remember the old-time current 
events test that  used to be so popula r—to know that  we have, in con­
nection with the educational testing system at Pr inceton, been working 
out a possible new annual self-examination for physicians tha t could 
be sent to them, all around the country, where, by doing thei r own 
grading, they could test their  own knowledge of -what is new7 in re­
search as it applies to the practice of medicine.
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Mr. F lood. I  would like to say tha t we are pleased with  your efforts 
so f ar in this area, and we are encouraged by the remarks you made in 
your opening statement. This  process is an ongoing thin g as fa r as you 
are concerned, an expanding one ?

Dr. F redrickson. Yes, it is.
Mr. Flood. We are going to be watching your efforts very closely.

DIABETES RESEARCH

Doctor, again in your opening statement, you said tha t $76 million 
is being spent for the diabetes research, slightly more than the amount 
recommended by the Diabetes Commission. How much more?

Dr. Fredrickson. I t is approximately  $3 million more in 1977 than 
the Commission recommendation.

Mr. F lood. How much more do you plan to spend in 1978, and how 
does tha t compare with the committee’s recommendation?

Dr. Fredrickson. The to tal amount in 1978 will remain, Mr. C hair ­
man, at approximately $76 million as compared with a Commission 
recommendation of $111 million.

Mr. Flood. Why aren’t you funding the diabetes at the same level 
recommended by the Commission ?

Dr. Frederickson. The problem, Mr. Chairman, is that  there simply 
are not enough resources in the several Insti tutes and, most p artic u­
larly, in the National Ins titu te for Arth ritis , Metabolism and Diges­
tive Diseases.

Mr. F lood. Do you thin k the committee’s recommendation is too 
high ? I s there enough high-quality research waiting in the wings to be 
supported ?

Dr. Fredrickson. Mr. Chairman, the Commission’s recommenda­
tion is too high relative  to  the amount of money available to the sev­
eral Institu tes, part icularly  the Art hri tis Inst itute, to fund those 
diabetes projects agains t a whole varie ty of  other  competing problems 
they have.

Diabetes is an extremely im portant problem and an important effort, 
is required. But there are other areas tha t will be even less well funded 
if any more money is removed from the present Ar thr itis  Ins titu te 
budget to shif t to diabetes.

Mr. F lood. Have you discussed with the Diabetes Commission the  
problem you have and seem to have in meeting this recommendation?

Dr. Fredrickson. This will be discussed with the Board when it 
meets for the first time this month, Mr. Chairman.

Mr. Flood. I s the Diabetes Board giving  you help in determin ing 
these priorities?

Dr. F redrickson. O f course they have no t yet convened for  the first 
time, but i t will be expected that they will be a help. That  is their role.

Mr. F lood. W hat  are  the  other Institutes  going to do so fa r as dia­
betes is concerned in  1978 ? What I  mean, i f they p lan to spend more, 
how much more ? You can pu t that on a list in the record, showing the 
current funding and the 1978 proposed funding.

Dr. Fredrickson. We have tha t and wil l be glad to  provide it,  Mr. 
Chairman.

[The information follows:]



NA TION AL  IN ST IT U TE S OF HE AL TH —DI AB ET ES  

[In thousands of dollars]

1977 1978

Commissio n Commissi on Budge t
recommendation Appropriation recommendation request

NIAM DD:
Total ..................................................................  42,071 39,826

Research  g rants  and contracts............................................... 28, 682
Centers...................................................... (8 ,000 ) 6,000
T ra in in g .. ................................................................................ 1,635
Spe cial  activitie s...................................................................... 625
Intram ural research (po sit ion s)............. (15)  2,884
Program implementation (p osi tion s) ...  (1 7 )..............................

65,6 84 37,907

41, 031 25, 350
12, 000 6, 480
6,6 35 2, 365
1,431 625
3, 837 3, 087

750 ..............................
NH LB I:

Total 7, 450 11,900 12, 350 12, 400
Research  gran ts....................................................................... 8 ,8 5 1 ...............................
Contracts.................................................................................................................................................
Cen ters ................................................................................. .. 3,0 49 ________ _______
Posi tions........................................... .......  (2 )..................................

8,4 12 
1, 295 
2,6 93

NE I:
Total 8,207 9,065 11,500 9,065

Research gran ts.......................................................................
Contrac ts..................................................................................
Tr aini ng ....................................................................................
Intr am ura l resea rch................................................................
Pos itions...................................................  (14 )

5 ,1 4 1 ..............................
3 ,1 2 2 ..............................

400 ..............................
402 ............................ ..

5,141 
3,12 2 

400 
402

NIC HHD:
To tal . 4,016 4,61 8 6,166 4, 746

Research  gran ts....................................................................... 3, 766 5,097 3,87 7Contrac ts..................................................................................  500 700 500Tr aining .................................................................................... 75 75 75Intram ural resear ch................................................................  277 294 294Pos ition s................................................... (2 )............................................

NINC DS :
To tal ..................................................................  1,792 1,860  2,400 2,088

Researc h grants.
Cent ers............... .
Tr aini ng _______
Spe cial  activit ies 
Pos itions............

984 ...............................
400 ...............................
200 ...............................
276 ...............................

1,107
459
230
292

RR:
T o t a l. .. . 

Other..............
Positio ns.

To ta l. .

6,7 50 6,3 55 9,1 86 7,378
2,9 70 2,413 4,12 8 2,425

( 6 ) . ............................................................................................

73,256 76,03 8 111,414 76,009

Note: Commission did not cons istent ly recommend distribution of the funds for each institute. Commiss ion did not recommend positions in 1978. Commission recommendation for 1977 was contained in the report prepared in 1975. The  1978 recommendations were prepared in 1976.

PEER REVIEW SYSTEM

Mr. F lood. I  understand tha t you recently examined your peer re­
view process for approving gran ts to determine if any improve­
ments can be made. You know we keep hearing a great deal from 
people about this, that  the process is really an old boys’ club, you know, and also there is no provision for appeals.

What do you have to  say; what kind of improvements, if  any, are you going to make in this peer review process?
Dr. Fredrickson. Th at system has been the  subject of intensive re ­

view over the  last year involving an extensive questionnaire, a number 
of hearings, and a tremendous inpu t from the community of
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researchers. The committee has just finished its report , and it has been 
submitted to me. It  is now being reviewed in my office by a number of 
people because it contains a large number of  important and interes t­
ing recommendations. These have  to do with the question of appoint­
ment to study sessions to avoid the  old boy problems, conflict of i nter ­
est, and they have recommended an appeals system, an ombudsman, 
in the process, in addition to  a number of  other important  changes.

I am proud of the committee—headed by Dr. Ruth Kirschstein, the 
Director of the Ins titu te for General Medical Science—and the tre ­
mendous amount of work they did, in addit ion to their regular  load, to 
do this job carefu lly and, I think, thoughtfully. I  will have a full copy 
of that repor t for you, Mr. Chairman,  jus t as soon as it is prin ted.

GAO REPOR T

Mr. F lood. GAO, the  General Accounting Office, has issued a report 
on the need for better controls over biomedical research, supported 
by NIH . One of the recommendations calls for the development of a 
system to ident ify noncompeting gran ts with significantly less scien­
tific meri t and the unfunded competing gran ts applications. What , i f 
anyth ing, have you done to implement tha t recommendations?

Dr. F redrickson. We have responded to that GAO report.
Mr. F lood. What I  means, in effect, is tha t GAO seems to be saying 

stop funding low quality ongoing work, and use that money to fund a 
higher quality of research projects.

Dr. F redrickson. Basically, Mr. Chairman, we have disagreed with 
the GAO and the adminis tration has supported our opinion. We have 
provided a detailed  answer. Our position is simply tha t this is not an 
efficient way to run a scientific system, tha t once you chose a scientist, 
on the basis of very competitive analysis—which does not allow, a t 
any current funding levels, the choice of a bad scientist—you must 
allow him a sufficient time to proceed with the project  for which you 
have supported him. You cannot possibly, in  the first year of such 
support, make an analysis t ha t would allow you to drop out people in 
any kind of an efficient way, so tha t new gran ts might  be substituted  
for them. It  is simply not possible in the scientific process.

Mr. F lood. Also, th at GAO report recommended the establishment 
of a formal system for approving all intramural research projects. 
Have you established or set up such a system ?

Dr. F redrickson. No, we have not, Mr. Chairman. We disagreed, 
also, with  the GAO in t ha t recommendation although we understand 
their sensitiv ities to an important  problem about which we are always 
concerned. That is, to make sure tha t the quality  of our in-house work 
is every bit as good as the outside work we support—and we hope, in 
the main, better, but-----

Mr. F lood. You have not set up such a system?
Dr. Fredrickson. No, sir, we cannot. We th ink it would be unwise 

to a ttempt to do this within the  intram ural system.
Mr. F lood. You couldn’t give us a detailed description about how 

such a system would work, or anything? Can you do it for the  record ?
Dr. Fredrickson. We can do i t for the record, and we would like to 

add what we are doing and why we think it is a better  system.
[The inform ation follows:]
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Sys tem for Approving  I ntram ural  Rese arc h P rojec ts

Appendix I of the  GAO Report dat ed July 22, 1976, enti tled,  “Be tter Con­
trols  Needed Over Biomedical Rese arch  Supported by the Nat ional Ins titute s 
of He alth” cont ains  the comments of the  Depa rtment of Health, Educ ation,  and 
Welfare in response to the  GAO Dr aft  Rep or t; in the section respond ing to 
the GAO recommendation concerning int ram ura l research it says, “We do not 
concur in the  recommendation th at  int ram ura l researc h proje cts be reviewed and 
approved by a peer review group prior to the  init iation of researc h projects.  
We believe th at  the present intern al system  of control over int ram ura l researc h 
is more economical, efficient, and timely tha n a peer review system sim ilar  to 
or dupli cativ e of the system used for awa rdin g grants would be. The  quality  of 
the  work of NIH  int ram ura l scientist s as well as the prio rity  of their  ongoing 
resea rch projects is alrea dy routin ely reviewed and evalu ated  at  severa l levels 
within the NIH  system.

Operatin g the  type of formal ized peer review system used for award ing  NIH 
gra nt fund s is very costly in severa l ways. NIH spends considerable  money in 
consult ant fees and trav el costs for the  hund reds  of outside exp erts  it uses to 
review and  evaluate  gra nt application s. Much high-level scientific manpow er is 
spent  in reviewing and eval uati ng applications , making needed site  visi ts to 
prospect ive grantees,  and meeting three times yearly  to decide on the accep t­
abil ity of gr an t applic ation s and set prio ritie s on those judged acceptable.

However, a system had to be estab lishe d to assu re th at  only meri torio us sci­
ence is supp orted  under the  NIH gra nts  mechanism. To meet this  need the peer 
review system has evolved as the best  mechanism for defining and adm inis ter­
ing a qua lity  ext ram ura l biomedical rese arch  program which is spread over a 
wide geogra phic area.  However, it is not the best mechanism for  administering 
an ongoing int ram ura l scientific program . The int ram ura l resea rch program of 
NIH is largely self-contained in the geographic sense and can ava il itse lf of a 
highly app rop ria te but diffe rent mechanism for defining and adm inist ering a 
quality in-house resea rch program,  namely, continuing review and  evaluat ion, 
carr ied out  both formal ly and informal ly by the  scient ists ’ colleagues  and 
superiors.

Only if the opera ting NIH  int ram ura l system were not provid ing highly pro­
ductive, high level research resu lts would it appear desirable to consider im­
posing on it such a costly mechanism  as outside peer review. The NIH in tra ­
mural program, however, by any method of measu rement yet devised, has  pro­
duced extrem ely well resu lting in very high quality  scientific endeavors.

Intra mur al  NIH scientist s are  und er the control and supervision of carefu lly 
selected section and labo rato ry or branc h chiefs who cont inually review and 
eva luat e their work. The labo rato ry or branch chiefs repo rt to and are  under  
the control  of the ir In sti tu tes’ Scientific Directors  who report to the Ins titute  
Directors  and also to the NIH  Deputy Director  for Science, both individuall y and 
collectively, at  semimonthly scientific dire ctors meetings.

Every  time a technician is assigned or a piece of equipme nt purch ased a deci­
sion is made on the quality  and priori ty of the  research. The real  reviews and 
decisions are  made with in the  a rea of allocating  scarce  resources. When projects 
do not measure up, such resourc es are withh eld or negotiated downwa rd.

Each  In sti tu te  has a Boar d of Scientific Conselors, comprised of s cien tists  from 
outside NIH, which reviews in an advisory capacity  the In sti tu te’s int ram ura l 
resea rch program s. These Board s were  created to bring to bear  on the  variou s 
int ram ura l progra ms the  direct views of expe rts from outside  NIH . Th e Boards, in 
essence boards of visitors, were intend ed to (1 ) advise  In sti tu te  Direc tors and 
the ir Scientific Directors  on resea rch program  designs, emphases, and directio ns 
and (2 ) review and gener ally eva lua te scientific work und er the  research 
program s.

The contin uing review and eval uati on mechanism, such as used at  NIH, has 
gained  long-standing acceptance in indu stry , commerce, and academic because 
it is: (1 ) Continuous ra ther  tha n episodic; (2 ) immedia tely responsive  in al­
locat ing resources in the  continuous competition for the limitecl budget and space 
avai lable ; and (3 ) dynamic and produces viable and effective feedback.

An imp ortant  con tras t can be made between the ext ram ura l peer review proc­
ess and the  int ram ura l review and  evalu ation  process. In the former, there is 
only periodic oppo rtuni ty for  asses smen t of the  value of resea rch work being 
proposed. In  the lat ter , there is close supervision  and continuous assessment by 
super iors, colleagues, and associate s dur ing the  conduct of the  rese arch  itself .
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Therefore , we believe th at  the cont inuing review and evaluation mechanism is 
the best method for support ing and main taining the qua lity  of the NIH in tra ­
mural program.

We do not believe th at  a ppro val of a wri tten protocol prior to  in itia tion of an 
int ram ural research project would be a desirable  procedure to impose upon NIH 
intra mural projec ts. Such a procedure would impose an unnecessary degree of 
formality  and  rigidity  to the  ongoing intern al management of the  in tra mu ral  
rese arch program. I t would possibly, by stifling  work in particular  area s, 
actual ly dimin ish the uniqueness and  quality  of the  intra mu ral  program.

In  response to the final GAO repor t, HEW gave the  following comments in 
regard  to the GAO recommendation  concerning int ramural research.

“As we sta ted  in our comments on the GAO dr af t repo rt, ‘The adminis tra tive 
prac tices  of almost any enterprise  can be strengthened or improved. NIH is no 
exception. However, while it  is  frequently easy to design  a ppa ren tly app rop ria te 
improvements, pa rticu lar  care must be tak en that  i nst itu ting such improvements  
does not  irrevers ibly  al te r the inte grity of the involved organizatio n.

“In  our previous comments we discussed  the high cost in dollars and man­
power th at  would be involved in ins titu ting form al preaward  reviews of in tra­
mural projects  by panels of outs ide experts. The final [GAO] report sta tes  th at  
‘a peer review group of NIH  scie ntis ts could be used for such a purpose.’ We 
agree  th at  in term s of lower  costs, prim arily dollar costs, such in-house reviews 
would be pre ferable t o reviews by outs ide consu ltants. However,  we stil l d isagree 
with  the recommendation ‘tha t wri tten plans for  all in tra mu ral  research  be 
reviewed and approved by peer  review groups before  research  projects  are 
ini tia ted .’

“In  the ongoing work of any scie ntis t it is very difficult to  define when one 
pro ject ends and  ano the r begins. It  is the na tur e of science th at  the  process  of 
answ ering one question gene rally  creates  a whole ar ray of new questions, re­
sul ting  in new priori ties that  could not have  been orig inal ly anticipa ted.  Often, 
a jun ior  staff  member ini tia lly  works on a pro ject  of his supervisor , but  la ter 
branches  off on his own project. However, it  is often difficult to define exac tly 
when the  new projec t begins.

“When an extramu ral  NIH  g rant  is given to a univ ersi ty, the  scie ntis ts doing 
the work are  univ ersi ty employees. NIH  in tra mu ral  scie ntis ts are NIH  em­
ployees. The rela tionships NIH  has  with  grantee  univ ersi ty employees and  those 
it  has  with  its  own employees are very different and  require  diffe rent  mecha­
nisms of admin istration, supervision, and review.”

In summary  we believe th at  the  presen t system of contro l over int ram ural re­
search is more economical and  efficient tha n a prereview system sim ilar  to the 
system used for awarding e xtr am ural gran ts. The NIH in tra mu ral  program has  
produced extrem ely well, resulting in very high qua lity  scientific  resul ts. The 
extensive int ram ura l review a nd evaluation  process  a lrea dy in place is function­
ing very well. We disag ree with GAO, “th at  wr itte n plans for all int ram ura l 
research  be reviewed and  approved by peer review groups before  research  pro j­
ects are ini tia ted .” However we agree  with GAO that  if such a system were to 
begin, a peer review group of NIH  scie ntis ts could be used for such a purpose.

It  should be noted th at  while we reject  the  concept of form al prerev iew for  
all  in tra mural projects, NIH  does now require and  will continue to require  
form al prereview for cer tain  types of projects , including any experiment involv­
ing human subjects and  any experiment involving  hazardo us or potentia lly 
hazardous  microbiological agents , including research  involving recom binant DNA 
molecules. In these cases, no such pro ject may begin until the  formal prerev iew 
is completed and the pro ject  approved . As an example of  t he  process, in the  case  
of research  involving recombinant  DNA experiments, the  i nve stigator proposing 
to ini tia te such a pro ject mus t prepar e a memorandum  of unders tanding and 
agreement describ ing the proposed exper iment , the potenti al risks,  and  the  p ro­
posed safe ty measures. This must be approved by the  investigator’s laboratory  
or branch chief, the Scientific Directo r of the Ins titu te, and the  Director  of the  
Office of Recombinant DNA Activities. It  mus t also be approved by the  NIH 
Biohazards Committee. This committee consists of scient ists  from each of the  
NIH Ins titu tes.  It  a lso consi sts of a  representativ e f rom the Montgomery County 
Health Department (cu rrently the  r epresen tative is Chief of the  Bureau of Com­
mun ity Hea lth Services and Epidemiology), a represe ntat ive from the Montgom­
ery County Departm ent of Environmen tal Protection  (currently the  rep resenta­
tive  is Chief of the Wate r Quality Control  Section), and  a  rep resentativ e o f the
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Maryland Sta te Departm ent of He alth (cu rren tly  t he  re pre sen tat ive  is  also Sec­
re tary  of the American Society fo r Microbiology) .

In addi tion,  the laboratory  where the proposed recombinant DNA experiment 
will be conducted  must be inspected and  certified by the NIH  A ssociate Director  
for  Env iron men tal Health and Safety. Only af te r these  pre lim inary approvals 
and  certi ficatons are  given is the final approval  given by th e NIH Deputy  Direc­
tor for  Science, and  then th at  pa rti cu lar recom binant DNA experim ent may 
begin.

Mr. F lood. One of the findings of the GAO was tha t NIH is not 
receiving certain  reports from grantees required by a condit ion to the 
grant.  Have you corrected that deficiency ?

Dr. F redrickson. We have begun to bring more pressure on the 
grantees to  get th eir final reports in. The main reason, Mr. Chairman, 
why th is is of less importance than  it might otherwise be is th at the 
final report of a gra nt is, in effect, the usual request for  renewal of 
tha t grant, and it is impossible for an investigator to continue to re­
ceive suppo rt if he cannot justi fy the use of his previous funds in 
terms of fur ther achievements. We therefore have an excellent tracking 
system for determining how well our advisors are doing because the 
vast majority are returning  for repeats and their activities are 
fully-----

Mr. F lood. GAO says there is a deficiency. The minute we get some­
thing like t hat  we want to know are these grantees meeting this con­
dition precedent to a grant  ?

Dr. F redrickson. We regard this as a technical deficiency but not 
a substantive one in the appropria te management of our funds in 
regard to our public accountability.

Mr. F lood. Mr. Natclier?
Mr. Natcher. No further  questions, Mr. Chairman.
Mr. F lood. Thank  you very much.
Dr. F redrickson. Thank you, Mr. Chairman.
[The following questions were submitted by members of the sub­

committee with the request that they be answered for the record:]
Recombinant DNA Research

Mr. Roybal. As your stat ement  indicates, the re has been much concern over 
the possible dangers th at  could re sul t from recombinant DNA.

Would you brief ly outline how you developed your guidelines?
Answer. Stimulus for  the development of guidelines for recombinant DNA 

research  came from those most knowledgeable about its potent ial risk s and 
promise—sc ient ists (predominantly academic)  actually  engaged in th at  research. 
NIH —the principa l suppor ter of researc h in relev ant are as—took  the lead in 
guide line development because a specia l committee  of the National  Academy of 
Sciences, represen ting the research  community, specifically asked it to. From 
the beginning, NIH viewed this  tas k as having several  phases. In the  ini tia l or 
“tech nica l” phase, the  principa l concern was to bring  toge ther  the most knowl­
edgeable  scientis ts to achieve a “technical consensus” on the  na ture  and extent  
of risk s involved, and what could be done to minimize them. With  technical 
aspec ts of the  problem pinned down as well as possible, the  next phase would 
subject res ult ant dr af t guidelines to review and modification in term s of a 
wide range of public policy concerns, including environmental, ethic al, et cetera . 
Beyond this , the re were problems of securing comnliance with these or similar  
guide lines by rese arch ers not  dependent on NIH support (t ha t is, those in 
industry, in foreign countries, et ce ter a.)

In October 1974, the  Director, NIH estab lished the NIH  Recom binan t DNA 
Molecule Program  Advisory Committee (made up of l eading scientis ts, but  with  
consul tants in severa l other are as)  to propose d ra ft guidelines. Based  on recom­
mendatio ns th at  came out of an int ern ati onal conference concerned with this
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research  (the  Asilomar Conference, held in F ebr uar y 1975), the committee wrote 
a series of guideline dr af ts th at  incorpora ted the basic princ iples  of physical 
and biological containmen t as safety  features. Proposed guide lines were recom­
mended to the Director, NIH  in December 1975, and a special  open meeting of 
the  Advisory Committee to the Direc tor, NIH was convened in Feb ruary 1976 to 
review them.

The comments received from committee members and  public witnesses (repre ­
sent ing a wide range  of viewpoints) were considered by the  NIH Recombinant 
DNA Molecule Program  Advisory Committee  a t a meeting in  April. Concurrently, 
meet ings with  representativ es from other Fed era l agencies and privat e industry, 
as well as with congressional staf fs were held to exchange information on the 
proposed guidelines. On Ju ly 7, 1976, the  NIH guidelines, including a document 
indicating the  basis of decisions by the  Director, NIH, were published in the  
Fed era l Register for public  comment. The guidel ines establish  stringe nt safe­
guards for experiments util izin g thi s technology and prohib it expe riments con­
sidered to be too risky. In addition, a dr af t envi ronmental impact sta tem ent  was 
published in the Fed era l Reg iste r on September 9, 1976, to afford add itional re­
view and comment on envi ronmen tal effects, if any, of the research  permissible  
under the guidelines. Comments  received are  being analyzed and will be re­
sponded to in the  final environmental impact sta tem ent  to be published soon.

There are  provisions for modifying the  NIH guidelines as new knowledge con­
cerning the technology becomes available .

Mr. Roybal. Did those  persons who are  vocally  opposed to this type of re search 
have  a n inpu t into the  draft ing  of these guidelines? If  so, how? If  not, why not?

Answer. Procedures for  developing the  NIH guidel ines made provision at  a 
number of points for  a wide range of policy perspectives , including those of 
individuals  vocally opposed to recombinant DNA resea rch. Provis ion is also 
made  for continuous revision and  upd ating of the  guidelines as be tte r info rma­
tion becomes available.

Dive rgent public and scientific  comment clearly was possible  at  the  several 
open meetings of the  NIH  Recombinant DNA Molecule Program  Advisory Com­
mit tee and the Feb rua ry 1976 meeting of the Advisory Committee to the  Director, 
NIH. Many changes  in the guide lines resu lted from comments  made in the  open 
meetings, or as a result  of w rit ten  comments, solicited in followup to these  meet­
ings. Much of the  documentation on these  comments will be found in the  NIH  
publication, Recombinant DNA Research, Volume I. Of course, not every cri ti­
cism of the  guidelines could be accepted, since many directly  con tradicted  each 
other. In any case, it  probably won’t be possible  to sat isfy the  rela tive ly small 
number of comm entato rs who oppose thi s type of research  irre spective of  efforts 
to minimize risks .

A fu rth er  air ing  of issues over the nex t several  months is expected a t con­
gressiona l hearing s in the  House and Senate on seve ral bills th at  have been in ­
troduced on Recombinant DNA Molecules.

Mr. Roybal. Would you briefly outl ine the  problems th at  could develop as a 
res ult  of this resea rch ?

Answer. The principa l concern which has  been raised regard ing  th e actual  con­
duc t of thi s resea rch has to do with  the possib ility th at  organisms containing 
recombined DNA may be altere d in a way which would cause  them to become 
harmful to othe r life form s or to the environment. In the researc h under discus­
sion, the recip ient cells are  generally single-cell microorgan isms such as bac teria, 
or animal or plant cells th at  were originally obtained from living tissue bu t are 
grown as single cells un der  specia l laboratory condi tions.

Current knowledge does not perm it acc ura te assessment of whethe r or how 
the  inse rtion of DNA derived  from one microorganism into  ano the r may change 
the prop erties of the recip ient organism . Such changes may be advantageous , 
det rim ental, or neutral with  regard to the recipien t organism’s ability  to surv ive 
outs ide of control led labora tory  conditions.  Whethe r the  organ ism would be ab le 
to affect other forms of life th at  come into contact with it also isn’t  clear. While 
it  should be emphasized th at  the re is no known instance in which a hazardous 
agent has  been created by recombinant  DNA technology, it  is not possible at  this  
time to outl ine the  problems th at  could develop as a result  of this research  be­
cause  all discussions  of harmfu lnes s or harmlessness are  speculative in the  ab­
sence of more knowledge. In the  meantime, scie ntis ts have fe lt th at  it  i s possible 
to advance cer tain  assessments regarding probabi lities  of risk and it  is these  
categories  of probabiliti es on which current NIH guidelines for recom binan t DNA 
molecules are  based.
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Mr. Roybal. Do you believe th at  we should  allow priva te companies to en­
gage in this kind of research?  Why ?

Answer. Provid ed th at  privat e companies conduct recom binant DNA resea rch 
und er the  same care fully  contro lled conditions required of othe rs engaged in 
thi s work, there is no reason to deny them the oppo rtunity to do so. Indeed, 
the range of pote ntia l practic al appl icat ions of this resea rch is so vas t th at  con­
siderable inte res t on the pa rt of the privat e sector  is to be expected,  and (give n 
adeq uate  controls) should be encourage d.

Mr. Roybal. In Cambridge, Mass., the  city council did  not  allow Ha rv ard to 
engage in this type of research  unt il af te r it held a hea ring  and  voted on the 
ma tter .

Do you believe th at  local units of governm ent should have  the  power to ha lt 
this type of rese arch ?

Answer. Local uni ts of governm ent, such as Cambridge, derive the ir powers 
from the  State . Sta te autho rity to regu late  hea lth and safety  matters derive s 
from  the ILS. Cons titution, the  common term for thi s au tho rity being “police 
power .’’ Accordingly, the  Cambridge City Council acted enti rely  with in its  au ­
thor ity  in tem pora rily hal ting  mod erate  to high risk. Low risk  research  was 
allowed  to continue. In specific circumstances , the  Federal Government may, 
by sta tut e, preem pt Sta te and local aut hor ity,  and has done so in a number of 
instan ces.

In  the  XII I view, the  regulat ion of recomb inant DNA molecules is an are a 
in which the  adoptio n of a single nationa l sta ndard  makes best sense. In no 
oth er way will it be possible to achieve  maximum resea rch gain  in an are a of 
unu sual promise, with minimum risk  to heal th or the environ ment. Federal pre­
emption of Sta te and local au tho rity ther efor e becomes the recommended course 
of action . The pot enti al haz ard s posed by the use of recom binant DNA tech ­
nique s extends well beyond the  local to the nationa l and inte rna tional  levels. 
The complex and sophi stica ted scientific techniques involved requ ire th at  the 
judg men ts on wh at is safe  be made by the  best inform ed indiv iduals . At the 
same time, this  complexity  makes  it unlike ly th at  local jur isdi ctio ns would have 
the  resourc es to interp ret , inspect, and  enforce regu lations in a uniform and  
meaningful way.

If  a single national  sta nd ard  for  this research were mand ated, this would not 
mean th at  local resea rch ins titu tio ns could or  should ig nore  th e community with in 
which they are  located. On the  cont rary , effective inte ract ion with the commu­
nity , including full info rmation exchange, would become m ost imp ortant. In the 
curre nt NIH  guidelines for  the conduct of recom binant DNA research, the local 
bioh azards committe es specified are designed to allow for  stro ng community  
represen tation.

D is se m in a t io n  of  R es ea rch  R esu lt s

Mr. Roybal. In  your  stat eme nt, you spoke about diss emination of info rma ­
tion. Would you indi cate  wh at sor t of liaison you have estab lishe d with  pro­
fessional  association to help diss emin ate the resu lts of your  studies?

Answer. Our ini tia l effort: to improve  the disse mina tion of rese arch  result s 
has been carried  out thro ugh the  Jou rna l of the  American Medical Associatio n 
(JA MA ). The forma t and general  conte nt of the “From the  NI H” series pub­
lished  monthly  in JAMA were developed in discuss ions wit h the AMA officials 
responsible f or the  jou rnal .

We are  prep arin g ma teri als for  a survey of the  pa tte rns of communications 
used by a 2,500-member panel of the  American Academy of Family Prac tice  
(A AF P)  thro ugh a contrac t awa rded by the NIH  to the  AAFP. The purpose 
of this study is to iden tify the  most effective channels of communication  with 
family physicians .

We have opened discuss ions with  the AAFP and the  American Osteopa thic 
Associatio n to plan survey s of the ir tota l memberships rega rdin g the  means 
they use for keeping cur ren t and  to eval uate  our dissem ination projects, pa r­
ticula rly  the  video cass ettes  to be dis trib uted  shortly .

The NIH  and the  Medical Society of the  Dis tric t of Columbia join tly spon­
sored a bicen tennia l symposium on rese arch  rel ate d to clinic al problems on 
Septem ber 16-18 , 1976, to which American Medical Associa tion members from 
all eas tern States were invite d.

Thu s fa r we h ave given pri ori ty to communication with orga niza tion s of f ro nt­
line  physician s. However as ou r prog ram s develop we will deal with  oth er spe­
cia lty  groups concern ing the  c ommu nication of subje ct matt er  of sp ecia l int ere st 
to the  various special ties.
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Peek Review System

Mr. Roybal. Last  y ear  you indicated that  you would be completing yo ur study 
on the peer review system in fiscal yea r 1977. Did you complete it?  What did 
it  show? Will you be making any changes  as a result of the study?

Answer. The study has  been completed and the  report has  been subm itted  to 
me. It  is in the process of being reviewed in our office by a number of people, 
because it conta ins many important and interestin g recommendations. These 
have to do with the  question of appointments to study sections, conflict of 
inte res t, an appeals system, the  appo intment of an ombudsman in the  process, 
and othe r important changes. After these  recomm endations have been reviewed, 
we will be making decisions  as to any changes we will make in the process. I 
will be happy to provide a copy of the  report  fo r you as  soon as it  is prin ted.  

Minority Employment

Mr. Roybal. La st year you to ld us t hat  Span ish-surnamed employment a t NIH 
was six-tenths of 1 percent. Has it improved since las t year?

Answer. As of December 1976, Spanish-surnam ed employment remains at  six- 
ten ths  of 1 percent . However, NIH has hired  a Spanish-speaking program 
coordinator with  the intent of sub stan tial ly increasin g the  number  and per­
centage of Hispanics in the work force.

I nstant Consultation System

Mr. Roybal. Last year you told  us th at  you were  set ting  up a system in coop­
era tion with  the  University of Wisconsin, which would expan d your ins tant  
consulta tion  system. Would you bring us up to da te with wh at has  occurred 
in thi s regard in the  las t fiscal year?

Answer. The Wisconsin  pro ject  is stil l considered to be feasible and promis­
ing. However dur ing  the  past year the  limited staf f of the  NIH Task  Force on 
Communications has  concentrated on the activities listed in the report which 
I filed with  the committee at  the  opening of these  hearin gs. Several  of the 
act ivit ies reported were one-time efforts (the DC-NIH seminar, two 1-hour 
videotape productions, prepar ation of videotapes from the  Int ern ational Breas t 
Cancer Conference) and  their  completion will make it  poss ible for the task force 
to resume efforts this  spring to esta blish th e Wisconsin projec t.

Consensus Development

Mr. Roybal. I und ers tand that  extensive discussions  are  tak ing  place in NIH 
concerning the need for  a new approach in moni toring and eva lua ting  resea rch 
res ult s and  their impact on hea lth  pract ice. Could you please inform us wh at 
is the  na tur e and scope of thi s approach?

Answer. The NIH  has had  extensive discuss ions concerning the  role and  
responsibili ties of the  NIH in promoting  the effec tive i ntroduction  into the hea lth  
care delivery system of new knowledge pertin ent  to hea lth care. The key ele­
ment in the concept we are  considering  lies in the requ irem ent th at  each ins ti­
tute  create  a form al mechanism whereby new knowledge per tinent  to hea lth 
care is subjec ted to a technica l consensus process par tici pated in by all  the  
rele van t and inte rest ed par ties . In this process, emphasis would be placed on 
such key questions as the  adequacy of validation for safety  and efficacy; iden­
tifica tion of gaps in the  knowledge ba se ; the  need for  con trol /dem ons trat ion 
programs, and the need for  impact assessment as to cost, ethical aspects,  legal, 
et cetera. Recommendat ions emerging from th is  process would be packaged in a 
form for  ready  und ers tanding and acceptance by the practic ing community. It  i s 
ant icip ated that  academic medical center s, the professiona l societies, and  other 
groups in the  profes siona l and volu ntary medical sectors will play a major role 
in the  dissemina tion process. An imp ortant  der iva tive  benefit would lie in the  
fac t th at  recommendat ions evolving from the consensus process could provide 
a basis  for sta ndard  set ting and cri ter ia for thi rd-party  payers.

This concept is now being circulated in the  Department for review and  
comment.

Mr. Roybal. Would you explain how this  approach  would benefit health care  
in our  communities? Would it involve impact assessment and recommended 
safeguards?

Answer. The approach  we are considering rep resents an effort  to improve  and 
enhance the  dissemin ation  of new research  result s pertin ent to health care
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and to provide guidel ines to the  prac ticing community concern ing optimal inter­
vention as they emerge from the  consensus development process. Althou gh this 
process will not solve al l the problems o f the Nati on’s health car e delivery  system, 
it should help to ame liorate the  unevenness in the quality of care delivery.

As indicated above, the  tech nica l consensus  process would und erta ke some 
degree of impact assessmen t and as such, would make recom mendat ion concer n­
ing preca ution s and safeguards. Freq uent ly, the technical consensus process 
might indi cate  the need for a ful l impact assessment and in such cases, orga niza ­
tions  in the heal th care sector with  its  diverse components would be in a bet ter 
position  and have the  n ecessa ry expertis e to assess  economic, cost, legal, or other 
pote ntia l social effects.

Mr. Roybal. Wh at biomedical or heal th consensus would be necess ary in 
establish ing guide lines? Would t he consumer be able to partic ipa te in the develop­
ment  of such a consensu s?

Answer. Certa inly. In many of the  consensus  processes, consumer or public 
par tici pat ion  would be essen tial.

Mr. Roybal. Would you furn ish us with  a list  of imp orta nt resea rch subje cts 
which would undergo this appro ach and perhaps require guideline s? Would you 
please explain  how. for example, you would specifically deal with the definition 
of br ain death ? O r with the control  of genetic disea ses?

Answer. A definition of bra in death provides an excelle nt example  whereby 
consensus  development could be utiliz ed. As a first step the re would be a com­
pila tion  by the NIH of the available knowledge ba se on t his  subject. Next, a group 
of neurological exp erts  in the field, scientific staff from NINCDS, represe ntat ives  
of profe ssiona l neurology societies, members of the legal profession, ethic ists, 
theologia ns, public represen tatives,  et cetera , would be brought together and 
asked to atte mp t to develop g uidelines delineat ing cri ter ia for cessation of bra in 
functio n. Such guidelines would then be widely disse mina ted as previous ly 
descr ibe d: Upda ting would occur as indic ated  util izing  the  same mechanism.

[Followin g is a list  of res earch subj ects. ]

Possible NIH topics for  consensus development

Mental  ret ard ation —detection , diagnosis, and inter vent ion.
Role of mammog raphy in detect ion and diagnosis of breas t cancer.
Coronary art ery  disease and b ehav ior patt erns.
Hypertension and diet.
Specific combined modal ity tre atm ent for bre ast cancer.
Control of genetic diseases—prevention  of d isease and d isab ility  through applica­

tion of knowledge concern ing human genetics—role of diet, amniocentesis, 
enzyme replace ment, tiss ue transp lan tat ion .

Definition  of brain  death.
Tre atm ent  of diabetic retinopathy .
Diab etic acidosis—use of low-dose insu lin.
Diabe tes in the elder ly—diagnosis and thera py.
Screening for glaucoma.
Pe rin ata l intensive care—f eta l monitoring, nut riti on, phot otherapy  modification 

of sensory input .
New contr acept ive measures.
Hemodialysis—uti lizat ion,  funding.
Gastro inte stin al endoscopy—indi catio ns; who should perform it  and und er what 

circumstances.
Advis abili ty of breast feedin g in presence of toxic environme ntal pollutan ts. 
Chole styram ine in manag ement of PCB, PBB, e t cete ra, “poisoning.”
Uti lity  of certa in new a nti tum or drug s (fo r example, a dr iam yc in). 
Chenodeoxycholic acid for dissolution of gallstones.
Artificial pancre as.
Weight reduc tion—ap pro pri ate  diet.
Inse ct sting, alle rgy—skin te sting , de sensi tizati on, and trea tme nt.
Asthma—diagnostic classif ication  and app rop riat e treatm ent .
Asthm a and allergic rhi nit is—tr eatment.
Penic illin “allergy”—ap pro pria te diagn ostic  tests .
Schistosomiasis—conditions of t rea tm ent and app rop ria te drugs.
Vira l hep atit is—use of hyper immu ne se ru m ; tes ting  of inac tiva ted vaccine. 
Thromboembolism—use of low-dose hepa rin.
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Estrogen replacement in the postmenopause.
Osteroporosis—prevention and therapy.
Bromocriptine in the treatment of Parkinsonism.
Treatment of epilepsy—measurement of blood levels of anticonvulsant drugs. Deafness—implantation of electrodes as treatment.

Mr. Roybal. Could this effort begin in fiscal year 1978? What kind of budget 
and positions would be necessary ?

Answer. As an initia l step the NIH has begun to s tructure  a small office of five 
people in the Office of the Director which will have responsibility for providing 
guidance and central support to the Insti tutes  in this process as well as evaluat ­
ing the progress of thei r activities. We anticipate tha t the program can be 
initia ted this year at an  estimated cost of $134,000.

The total cost and personnel requirements for a ll of the National Inst itutes of 
Health for the first year sta rtup are estimated to be approximately $670,000 and 
15 positions.

Number of Diseases

Mr. Michel. How many diseases is NIH currently  investigating or are affected 
by your research? Can you provide a number in this regard so we can get a 
general idea?

Answer. This is a very difficult question to answer due to the problem of 
defining the word “diseases”. I will place in the record an excerpt from the 
“Rei>ort of the U.S. Delegation to the International Conference for the Eighth Revision of the International Classification of Diseases,” which lists over 1,000 
different disease areas and each of these having from three to  nine subcategories. 
The National Inst itutes of Health  has interes ts in and performs research on 
practical ly every one of the se; not necessarily all at one time, but at different 
times.

Mr. Michel. What I would like to have you do is to l ist all these diseases by 
disease grouping and provide the amount of funds  being spent by NIH directly 
and indirectly (two columns) on these diseases. In other words, as an example, 
“skin diseases” should be listed as a general heading, with all the various skin 
diseases and their  dollar amounts listed below it , and then a tota l for skin dis­
eases listed.

Answer. Cost data  for each and every one of these diseases is  not available. 
I will be happy to supply for the  record a table which members of your committee 
have found useful in providing cost data for various disease areas. This table 
reflects specific a reas in which the Congress has  shown special interest and for 
which cost data is available, or for which reliable cost estimates can be made. In addition, we have some cost data  on trans-NIH issues, such as diabetes, 
arth ritis , nutrition, and genetic diseases. I will also place these in the record.
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APPENDIX III

INTE RNAT IONA L CLASSIFIC ATION OF DISEASES 

EIGHTH REVISION

1. Three- and four-digit  t ides

The following three- and four-digit categories  
constitu te The Detailed List referred to in the Report 
of the Conference under item 1.2. They are based on 
the revis ion proposals submitted to the Conference 
(WHO/HS/ICD/74.65 Add. 1-17) and on the amend­
ments adopted by the Conference (WHO/HS/8 Rev. 
Conf./10.65). Editorial changes suggested during the 
Conference and not appearing in the amendments were 
incorporated as far as appropriate . A few changes 
of substance became advisable in the detailed review 
of the revised classif ication.

2. Other Indications

Apart from the three- and four-d igit titles  there 
are various  refe renc es and notes, in ord er to enable 
coun tries  to sta rt work on national adaptations in 
languages other than those of the international version s.

2.1 References to 1CD numbers

New t itle s were related to the numbers  of the cu r­
ren t ICD whenever the content was the same or changed 
in a way which could be expres sed in a relatively simple 
form. Such refe rences were omitted in the Nature-of- 
Injury class ification (N-code). the larger part  of which 
corresponds to the three-digit categories  of the ICD 
(Nos. N800-N959). No attempt was made in respect  
of ICD referen ces for sections which underwent a com­
plete revisio n, e.g. mental d isorders .

2.2 Exclusion notes

Although not exhaustive, exclusion notes were pro­
vided for title s that would ra ise  doubts regarding their  
cootent.

2.3 Inclusion terms

Inclusion term s are  as a rule not stated, although 
Inclusion notes appear in some pieces. This particularly 
applies  to diseases of the ci rculatory system, in view 
of the complexity of the classifica tion.

Fourth  digits .8/.9

As recommended by the Conference , fourth digits 
.8 and .9 were respectively reserved for ’’Other" and 
’’Unspecified" where both t itles  conveyed a real  mean­
ing. Otherwise .9 was used for "Other and unspecified" 
or "Other" only in ord er to save fourth digit s for fur­
ther sub-division. For the same reason  absence of an 
associated condition ("without mention of . . .’’) was 
given the fourth digit .9. It should be pointed out that 
the arrangement may st ill undergo some changes during 
the compilation of the full tabular list  in the light of the 
Inclusions to be accommodated.

I. INFECTIVE AN D PARASITIC DISEASES

This section includes diseases  generally recog­
nized as communicable or transmissib le. It excludes 
acute resp iratory  infections, influenza and pneumonia 
and certa in localized infections.

Intestinal infectious diseases (000-0091 
Excludes helmin thiasis (120-129)

000 Cholera
.0 Classical
.1 El T or •
.9 Unspecified

Z U ----------------------------- —----

A  l

002 Paratyphoid fever A I

.0 Paratyphoid fever A 

.1 Paratyphoid fever B 

.2 Paratyphoid fever C 

.9 Unspecified

003 Other Salmonella lnfecuons- 
As ICD 042

2 1 21
.0 Without mention of food as vehicle of infection 
.1 With food as vehicle of infection

21



004 Ba ci lla ry  dysen tery  1

.0  Shiga  
•1 Fl ex ne r 
.2 Boyd 
.3 Sonne
.4 Sc hm itz -Stutzer 
.8 Other 
.9 Unspec ified

005 Food poisoning (bac te ri al ) f t  fY l J
Excludes  Salm onel la food poisoning (003.1)

.0 S taph ylococc al

.1 Botulis m

.2 Due to o ther  C lost ridia 

.8 Ot he r ba cter ia l food poisoning 

.9 Unspec ified

006 Am oeb ias ls f i  M ________ A  -L

.0  With live r abS ces s A _

.8 With othe r man ifesta tions 

.9 Unqualified

007 Other  proto zoal intes tin al  d is ea se s A  W

.0  Bala nt idiasis  

.1 Gia rd ia si s 

.1 C occid ios is 

.9  O the r and unspec ified

008 Ent er iti s due to other specifi ed org an ism  A  A%-

.0 Es ch er ichi a col l 

.1 Arizon a 

.2 Ot he r ba cter ia  

.3 Bac te rial  e nte ri tis  NOS 

.9  Othe r orga nism , not els ew here classi fie d 

009 Di ar rhoe al  dise as e - 4 " ?  . Al.
.0  Dy sen tery  NOS ______
. 1 Di ar rhoe a
.2 G as tr o-e ntc ri tis and co liti s

Without mention 
j^ f^ on-i n fe ct io us

ing org an ism
Tu be rculos is (010-019)
010  Sil ico tube rcu losis  £  S

011 Pulmonary  tubercu losis

012 Other re sp ir at ory  tuberc ulos is
Excludes  re sp irat or y tube rculos is,  unquali fied 

(011)
.0  Prim ar y
.1 Pl eu ri sy  s pecif ied  as  tub erculous
.2 Pleur isy with effusion  without mention of caus e
.3 Tubercu lou s laryngit is
.9 Other

013 Tu bercu los is of meninges  and ce nt ra l ner vous 
sy ste m f t  ,

.0  Tub erculo us meningitis  

.9 Oth er

014 T ub erc ulo sis  of in testi ne s, per itoneum  and m es ­
en te ric glands _____ A  1______________ ___

015 T ub erc ulo sis  of bones and join ts A  X
.0 Ve rte hral  column A M  _ _ _ _ _ _ _ ______
.1 Hip____________ X/rZ____________ ___
.2 Knee___________ s { /J
.8 Oth er__________ / J _____________
.9 Unspe cified z  / , /

016 Tu berculos is of g enito -urin ary sy stem /} /- / f t  |

017 Tu berculos is of other org ans f \  M __________ A  *

.0  Skin ahd subcutaneou s ce llu la r t i s s u e / ? _____

.1 Per ip he ra l lymphatic glands 

.2 Eye 

.3 Ea r 

.9 Other

018 Disse minat ed tube rculos is /I  I

.0 Acute m ili ary tub erc ulo sis  specified  as  non- 
pulm onary

.1 Acu te mili ary tub erc ulos is unspec ifie d 

.9 Oth er for ms  of d iss em ina ted  tub erc ulos is

019 Lat e effects of tub erc ulos is fl- __________________

.0 Res pi ra to ry  tuberc ulos is

.1 C en tra l ner vous system 

.2 Bones and joints  

.3 Ge ni to -u rina ry  syste m 

.9 Ot her spe cif ied  o rga ns

Zoo notic ba cte ria l di se as es  (020-027)
020 Plag ue / )  J

.0 Bubonic 

.1 Pulmonic 

.9 Unspe cified

A l
021 Tu laraem ia / ) 1

022 Anthrax  f t £

023 Br uc el losis f t £

.0  B r.  me llt en sis  

.1 B r. abo rtu s 

.2 Br. suis 

.9 Unspecified

024 Glanders / 4 r



025 Me lioidos is

026 Ra t-b ite  fev er 

.0 S pir illu m minus  

.1 Streptob acillu s mo nil ifo rm is 

.9 Unspeci fied

027 Other  zoon otic  ba cter ia l dis ea se s A i

039 O the r ba cter ia l di se as es  / |  f 

.0 Gas gangrene 

.1 Rhlnoscl eroma 

.9 Oth er

Po lio my el iti s and o the r en terovirus di se as es  o f ce ntr al
ner vous sy st em  (040-046) f t / _—
040 Acute para ly tic  po lio my eli tis  specifie d as  bu lba r a/$

.0 L is te rios is  

.1 Ery slp elo thrix  infection 

.9 Oth er

Other bacterial di seas es  (030-039)
Exclud es ba ct er ia l vene rea l dis ea se s (098.  099) 

and b ar tone llo sis (089.0)

030 Lep ros y / 1

.0 Lepro ma tou s 

.1 Tuber cul oid  

.2 Ind ete rm ina te 

.3 Bo rder lin e -

.8 O llier 

.9 Unspecified

031 O the r dis ea se s due to my cob acter ia

041 Acute poliomyeli tis  with othe r par.alys.ifi_

042 Acute no n-p aralyt ic  pol iom yel itis .

043 Acute p ol iom ye liti s, unspecified—

044 Late eff ects of acut e pol iom yel itii

Al y r

A i

MS Ase ptic  menin git is due to en terovi rus. «
Excludes  asep tic  meni ngitis  due to: Po liovir us  

(042). vi ru s of he rp es  zo st er  (053); he rp es  
sim ple x (054); mum ps (072); lymphocytic  
choriom ening itis  (079.2 )

.0  Cox sackie  viru§ ______________ ~~ J  c

.1 ECHO v iru s ____________________A/ - \

.9 Asept ic men ing itis , NOS f J -S
032 Diphthe ria  A  £

033 Whooping co ugh A  I-

.0 B. pe rtuss is  

.1 B. pa ra per tu ss is  

.9 Unspecified

046 Other en te ro vi ru s di se as es  of ce nt ra l ne 
sy st em _______________________ _____2S

Viral di se as es  accomp anied by exa nth em (050-057)
Excludes  a rth ro po d-bo rne v iral  dis ea se s (06 0-068) 

050  Smallpox I

.0 Va rio la major  

.1 Va rio la minor (a la st rim ) 

.9 Uns pecified

034 l h r c ^f s c a r l e l  fev er
.0 St rep toc occal  so re  th roat A  /rf  
.1 Sca rle t fev er

035 Er ys ipelas  4  M  A  1
051 Cowpox /4l
052 Chickenpox A 1

036 Meningococca l infec tion
/ I.0 Meningococcal menin git is 053 He rpe s zo st er

.1 M eningococcaem ia without mentio n of 
me ning iti s 054 He rpes simple x

.8 Ot her form s of m eningococca l*infect ion 

.9 Uns pecified .  055 Measle s

037 Te tanus A  I 056 Rubella (German m ea sles )

038 Septi cae mia A  I 057 Ot he r vi ra l exanthem

A I

.0 St rep toc occal  

.1 Staphy loco ccal 
.2 Pneum ococca l 
.8 Other ba ct er ia l 
.9  Unspeci fied

.0  Er yth em a Infe ctiosu m (fifth di se as e)

.1 Exan them a sub itum (Ro seola infantum) (sixth  
di se as e)

.8 Other 

.9  U nspecif ied
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' .Arthropod-borne viral diseases (&6O-O6& 

060 Yellow lever A  I

.0 Sylva tic 

.1 Urban 

.9 Unspecified

074 Specific diseases due to Cocksackle vi rus 4  
Excludes aseptic meningitis (045) '  '

.0 Herpanglna

.1 Epidemic pleurodynia (Bornholm disease )
.2 Epidemic myocarditis of newborn
.9 Other

061 Dengue A  I
Excludes haemorrhagic fever caused by dengue 

virus  (067.8)

075 Infections mononucleosis A  / /

062 Mosquito-borne viral  encephalitis 
.0 Japanese encephalitis
.1 Western equine encephalitis_____
.2 Eastern equine encephalitis 
.3 St. Louis encephalitis 
.4 Murray Valley encephalitis 
.9 Other and unspecified

063 Tick-borne viral  encephalitis______
.0 Russian spring -summer (’Taiga'*) 
.1 Louping-ill encephalitis
.2 Central-European  encepha liti s__
.9 Other and unspecified__________

Al  NS
J(S

O7b Trachoma, active / /  / 

077 Late effects of trachoma /4  I

Al

078 Other vi ral diseases of the conjunctiva A  / £
.0 Inclusion conjunctivitis 
.1 Epidemic kerato-conjunctlvitis 
.2 Acute adeno-vi ral follicular  conjunctivi tis 
.8 Other
.9 Viral conjunctivitis NOS

064 Viral encephalitis transmit ted by other arthropods i f f

065 Viral encephalitis,  unspecified___________ A l

066 Late effects of vi ral encephalitis__________M

079 Other vi ral diseases A  I
.0 Molluscum conlagiosum 
.1 Viral warts
.2 Lymphocytic choriomeningitis 
.3 Cat-sc ratch disease 
.4 Foot and mouth disease 
.5 Cytomegalic inclusion disease 
.8 Other
.9 Viral infection NOS

067.Arthropod-borne haemorrhagic fever/4 A  I

.0 Crimean haemorrhagic  fever 

.1 Omsk haemorrhagic fever 

.2 Kyasanur Forest  disease 

.3 Other tick-borne haemorrhagic fever 

.4 Mosquito-borne haemorrhagic fever 
-3 Haemorrhagic nephroso-nephritis /? // ) 
.9 Other and unspecified

068 Other arth ropod-borne viral diseases . A  I 
.0 Phlebotomus fever 
.1 Tick-borne fever
3  Mosquito-borne fever • . '  ’
.9 Other

Rick etts ioscs and other arthropod-borne infectious d is­
eases (060-089)

Other viral diseases (070-079)
070 Infectious hepatitis / I  ZZ.

Excludes arthropod-borne v iral diseases  
(060-068)

080 Epidemic louse-borne typhus A  ® 

081 Other typhus /)  /
.0.Endemic flea-borne (murine)
.1 Drill ’s disease 
3  Mite-borne (scrub)
.9 Unspecified

082 Tick-borne rlck etts iosis A  I
.0 Spotted fevers 
.1 Fi^vre  boutonneuse 
.2 North-Asian tick-bome typhus fever 
.9 Other

• Excludes serum hepatitis (N99%2)

071 Rabies ____________ __________ * A  i

072 Mumps

073 Psittac osis  (ornithosis)

A i 

Al

083 Other rlckettsioe es
Z / 5  .0 Rickettsialpox

•1 Q fever
.2 Wolhynian fever (trench fever) 
.8 Other
•9 Rlc kettsiosis NOS

24



73

084 Malaria 1 I______________________
.0 Fa lciparum malaria  (malignant tertian)
.1 Vivax malaria (benign tert ian)
.2 Malariae mala ria (quartan)
.3 Ovale malaria
.4 Blackwater fever fl /V ______________________
.5 Recurrent induced malaria 
.8 Other forms of malaria 
.9 Unspecified

08S leishmaniasis 
.0 Visceral (Kala-azar and Mediterranean typc)^/J| 
.1 Cutaneous r. i.\
.2 Mucocutaneous (American)
.9 Unspecified

086 American t rypanosomiasis (Chagas' disease) (
.0 With hea rt involvement
.8 With other organ involvement
.9 Without mention of organ involvement

087 Other trypanosomiasis /  I
.0 Gambian 
.1 Rhodesian
.8 African trypanosomiasis NOS 
.9 Trypanosomiasis NOS

088 Relapsing fever /) I 

.0 Louse-borne 

.1 Tick-borne 

.9 Unspecified

089 Other arthropod-borne diseases  | 
.0 Bartonellosis 
.9 Other

Syphilis and other venereal d iseases (090-0991 
Excludes non-venereal syphilis (104.0)

090 Congenital syphilis - /  I K
.0 Ear ly congenital syphil is, symptomatic (less

than five years) \
.1 Ea rly congenital syphil is, latent (less  than five

years )
.2 Early congenital syphilis, NOS
.3 In tersti tial kerat itis
.4 Juvenile neurosyphilis
.5 Other late congenital syphilis, symptomatic

(five years and over)

mote than one typw ia menlioaad. priority in claaaificauoB 
fellows the order of liatiag of numbers io fourth digit.

.6 Late congenital syphilis , latent  (five years  and 
over)

.7 Late congenital syphilis NOS

.9 Congenital syphilis  NOS

.0 Primary syphi lis, except ex tragen ital chancre 

.1 Extragcni tal chancre

.2 Secondary syphilis  of skin and mucous mem­
branes  _______ _________— -----------

.3 Secondary syphilis , relapse (treated , untreated) 

.8 Other recen tly acquired syphi lis, symptomatic
__ .9 Early syphilis NOS

092 Early  syphilis, latent A  I

.0 Ear ly syphilis , l atent,  serological relapse  after
treatment

.9 Early  syphilis, latent NOS

093 Cardiovascular syphilis  >11
.0 Aneurysm of aor ta, specified as syphilitic 
.9 Other ca rdiovascular syphilis

094 Syphilis of cen tral  nervous system _ A 1 ______

.0 Tabes d o rs a li s_____ ____ ______________

.1 General paresi s __  _ .__________  f i  *
'A  Other syphilis  of central nervous sys tem  f~J 1

095 Other forms of late syphilis , with symptoms

096 Late syphilis latent (duration two years and over) 
•— * * -  ■

ar t Other syphil is. and not speci fied J  ‘
.0 Late syphilis  NOS 
.1 Latent syphilis  NOS 
.2 Syphilis NOS

098 Gonococcal Infections / /  M -------- d J ------ Z. .
.0 Acute gonococcal infection of genito-urinary 

system ------------------- -------------
.1 Chronic gonococcal infection of genito-ur inary 

system (over two, months' duration) /- .. •j----------
.2 Gonococcal infection of eye
.3 Gonococcal infectiQn.of joint ----------------
.8 Gonococcal infection of other sites  
.9 Gonorrhoea,  unspecified

099 Other venerea l d iseases / )  / / j  M  
.0 Chancroid
.1 Lymphogranuloma venereum (Nicolas Favre)
.2 Granuloma inguinale (Donovan)
.8 Other
.9 Unspecified ,
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Ciher  spiroch aetal di seas es  (100->104)

100 L e p t o s p i r o s i s / 4  I_______________

.0  L ep tosp iro sis  tc te ro -hae mor rhag ica (W eil 's 
fU ar nt L-Z LiZ ______________ __

.8 Oth er / I , ____________________________

.9 Pnspcc ihed  , ;•* ~~~

101 Vincent ’s angina  I

10? Yaws /I  >/>A I
.0 Init ial les ion s
.1 Multiple pap illomata and "wet cr ab " yaws 
.2 Other ea rly skin les ion s 
.3  Hy perke rat osi s 
.4 Gum mata, ulce rs  
.5 Gangosa
.6 Done and joint les ion s /f  W ___________
.7 Other ma nifest ations 
.8 Latent  yaws 
.9  Yaws NOS

103 Pin ta (c arat e)  « /4 I
.0  P rim ar y les ion s
.1 Interm ediate les ion s 
.2 Lat e les ion s 
.3  Mixed les ion s 
.9 Unspe cified

104 Other  spiro ch ae tal  infect ions  /4  |

.0  Non.ve ner eal endemic syp hil is 

.9 Other

My co ses (110-117)
11Q De rmatnn hvtns is A  <

.2 South American 

.9 Unspecified

117 Oth er syste mic myco sis  I

.0 Rhinosporid ios is 

.1 Sp oro trichos is 

.2 C hromomycos is 

.3 As pe rgi llo sis  

.4 Mad uromyc osis  

.8 O the r 

.9 Unspe cified

He lminthia ses  (120-129)

.0 S. haem atobium

.1 S. mansoni ___ & 2 ___________

.2 S.  japonicum

.3 Cutaneous 

.8 Other 

.9 Unspecif ied

121 Other trem ato de  infesta tion  / f  /  

.0 Op istho rch ias is

.1 Clo norch ias is 

.2 Pa ragonim iasis  

.3 Fa sc io lias is  

.4 Fa sc io lops iasis 

.9 Other

122 Hv dat idosis / ; > *> A  \______

.0  L ive r / ;

.1 Lung 

.8 Oth er si te s 

.9 Unspe cified
1 De rma tom ycosis,  other and unspec ified __ A  I

■O-PItyrUBls  ve rs icolo r / ( P _____________
.1 Tin ea nigra_________ .
•* T lncablan ca________ __________________________

112 C andid ias is (m on ilias is)  I

113 Actinomycosis / )  I

114 Coccid ioid omycosis J

115 Hi stopla smosis / [  f  [__

116 Bla stomycos is 

.0  European 

.1 North  American

123 Oth er ces tode in fes tat io n ^  # )  A  I

‘ •Q -Iw i.^ so ljm nJ nl cs ta tior v. iQ ic& tina Lfo rm /
.1 C ys tic erco sis  (la rval  for m.  Taeni a 6oliu m) 
.2 Tae nia  6aginata infesta tion
.3 Ta en iasis NOS
.4  Diphyllobo thriasis int est ina l
.5 S parganosis  (la rval  diphy llobo thr ias is)
.6 Hym enolepiasis 
.9 O ther

124 T rlch in la sis  fi  >4 | 

125 F ila rial  Inf esta tion  |

.0  W uc hercria sis

.1 Brugla fi la ri as is  

.2 Lolas is 

.3 On choce rco sis  

.4 Acant hochei lonemiasi s



75

.5 ManeoncIliasiB 
• '.8 CXher f ila rias is

. .9 Unspecified

126 Anc ylos tomiasis/I  ^'1 A i
.0 Ancylostoma duodenale 
.1 Necator am erica nus 
.8 O the r ancy lostoma
.9 Unspe cified

127 Oth er intes tin al helmin thias i s A

.0  A sc ar lasis 

.1 Str ong yloidiasis 

.2 Tr ic hu rias is  

.3 En ter ob ias is

.4 O the r int est ina l nem atod e infe sta tion  

.5 Mixed int est ina l he lm int hia sis  

.9 Intestinal he lm int hia sis  NOS

128 Other  and unsp ec ified he lm int hia sis / / / ^ . . 1 .

.0  Larv a migrans . vi sc er ai is  

.7 Other  

.8 Mixed 

.9 Unspecif ied

II. NEOPLASMS

Malignant  neoplasm  of buccal cav ity  and  pharynx
(140-149) 7) P*.

140 Malignant neo pla sm of l i p ___  ___________
Excludes malign ant  neoplasm of skin of lip 
(172.0. 173.0)

.0 Upper li p_  

.1 Lower lip 

.2 Both lips

V 5

.9 Lip unspecifi ed (including c om tn issu re ) 

141 Malignant neo plasm of tongue____

J
.0 Base of tongue 
.1 Dorsa l surfa ce  
.2 Bo rde rs and tip  
.3 Ventral su rface 
.9 Par t unspecifi ed

. $ 
____________ fj >

142 Malignant neopl asm o f s al ivary gland______-7 ^  A/ £

.0  P aro tid  gland ____ ____________

.8 Other spe cif ied  sa liv ary gland  •

.9 Unspecified  sa liva ry  g land ______

A I

___ ds
129 In test inal-paras iti sm . NOS

Oth er inf ec tiv e and paras iti c di se as es  (130-136t

130 To xopla smosi s / )  I

.0 Acquired

.1 Congenital act ive

.2 Lat e ef fec ts of in tra -u te rin e infection 

.9 Unsp ecif ied

131 Tr icho mo nias is urogen ita lis  I

132 Pedicu losis  A  I

A l

.0  Scabies 

.9 Other

134 Other infe sta tion

.0  M yias is

.1 Ph thiru s infestat ion • .
Oth er arth ropod infestat ion

.3 Uirud ini asi s 

.9  t th e r

135 Sa rcoid osi s Z  A

136 Other infe ctive and pa ra si tic  di se as es

143 Malignant neo pla sm of gum

.0  Upper g u m ___________

.1 Lower gum

.9  Cum unspec ified

144 Malignant neo pla sm of floor of mouth rJS cA
145 Malignant neo plasm of o ther  and unspec ifie d pa rt s A

of mouth______________ __ _____________

-V i
.0 Bucca l m u co sa___
.1 Pa late  (ha rd)  (so ft)
.8 Other spe cif ied  pa rt s 
.9 Par t unspec ified

146 Malignant neoplasm_of orop harynx

.0  Tonsi l __V___

.8 Other spec ified  pa rt s 

.9 Par t unspec ified

147 Maligna nt neop lasm  of

148 Malignant neo pla sm of hypopharynx

.0  Po stc ric oid r e g io n ____ _______

.1 Py riforf n fos sa  ______

.8 Other  spe cif ied  par ts  ___

.9 Par t unspe cif ied  _______

149 Malignan t neo plasm of pharyn x, unspec ifie d ( 5 ^
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Malignan t neop lasm o f d ige stive  organs and peri ton eum
QSO-159) £ S  C A ____________________

.ISO Malignant neoplasm of  oesophjgus Z / f  _ £ 4 _

151 Malignant neoplasm of  stomach  /Ij'A jEzS CA 
■OCar dia /■ ■ '*
■I Py lo ru s /< / / /
-Brotherspecified p ir n p~f."
.9 Par t unspec ified

152 Mali gnan t neop lasm of  sm al l intes tin e,  inc lud ing

.0 Duodenum / / ,  J /

.8 Other  spec ifie d pa rts /;  

.9 Par t unspecified f t  I f

153 Ma lignant neop lasm of  large  i ntes tine except
rectu«p_ /  ____ f ^ L . _________

.0  Caecu m, appendix and ascending co lo n/ / , . ’ •/

.1 Tran sv er se  colo r!,  inc lud ing  hepatic and sple nic
flex ur es  /•) /, '•£_  _ ____  ________

.2 Descending colon z / j J

.3 Sig mo id j:o lo n  / .  t 1

.8 La rg e in test ine  (inclu din g co lon ), parF ~unT-~~ 
«f iSCJ Iicd_y i . ; T  ___ „ ___ ~ ~

.9  In te stina l. tract,  par t unspecified / ’,*

154 Malignan t n jy phsm  o ^ n xtu m  and re c^ si gm oid

•0 Recto sig mo id junc tio n ; , _______
.1 Rec tum_____________ / ’ /^ f  __
.2 Anal canal_______  __ ____________

155 Malignan t neop lasm o f li ve r and lntrah ep at ic bil e
du cts,  spec if ie d  a s p r im a r y / j / f  _  C A

•O LIv er J\ d

•I Jt ot ra hc pa tlc  b il e  du ct s___/ ;  ,v ( ______________

156 M al igna nt  neop lasm  o f ga ll- blad de r and b ile  ducts . 
.6  Ca ll- bl ad de r ~
.1 _Extrahepat ic bi le  ducts  /  // )_ _  
.2 Ampu 1 la of  Va te r  A

B u t a r y  t ra ct NOS______i l M  ~

157 Mali gnan t neop lasm of pancreas /'?, ■, 

. O H e a d
•fi  Q thet \spe ci fie d pac ts.
•SJUnspecified___________ - / I / 1! .

158 M al igna nt  neoplasm of per itoneum and re tr o ­
pe ri tone al  t issu e a i , ■ j + J t t .  C A

.0  R et rope ri toneal  ti ssue ^ . ' -»/

.9_£fchei_3nd unspe cifi ed-Par ra l ' i ' \

159 M alignant neoplasm of unspecified d igest ive o rg an s/ jyVJ

Mal igna nt  neop lasm o f re sp irat or y sys tem (160-163)  £

160 Ma lignant neop lasm of  nose, nasal ca vi ties , m id ­
dle ear and accessory sinu ses

.0 Nose (int er na l)  and nasal ca vi ties / J f ________ ~

.1 Eus tachian tube and m idd le ca r ______ / / /

.2 M axil la ry  6inus
- .8 Other sinu s

.9 Unspe cified sinus t

161 Ma lignant  neoplasm of la rynx __

.0 G lo tt is , true  vocal cords____

.8 O the r spec ifie d par ts 

.9 Part  unspeci fied

zi£?

162 Malignant neoplasm of trachea  bronchus 

.0  Trache a

a

.1 Bro nchus and_lung_ &
and unspecified

6 'A
163 Malignant neop lasm o f o ther  and urn 

re sp ira to ry  o rg ans 

.0 Pleura 

.1 Mediastinum 

.9 Site  unspec ified

Mal igna nt  neoplasm o f bone, connec tive tis su e,  sk in  and 
br ea st  (170-171) _____________________

170 Ma lignant neopla sm of bone/? A A -  C A  
.0 Bones of  s ku ll and face 
.1 Lo wer  jaw  bone 
.2 Ver te bra l column (excluding sacrum  and coc cyx)
.3 Ribs , stern um  and c la vi cl e  7
.4 Long bones of  upper  lim b and scapula 
.5 Upper lim b, 6hor t bones 
.6 Pe lv ic bones, sacrum , coccyx  
.7 Lo we r lim b, long bones 
.8 Lowe r lim b, sh or t bones 
.9 Site unspecified

171 Ma lignant neop lasm of  connective and o ther  so ft
Ufiauc— c / 4 _______ / j / v f

.0 Head, face and n e c k _____________

.1 Trunk

.2 Upper lim b ( inc lud ing  shou lde r)

.3  L ow er  lim b (in clu din g hip)

.9 Site unspe cified

172 Ma lignant melano i 

.0  L ips

.1 Eye lid s.  Inc lud ing  canthi  

.2 Ea r and ex ternal  au ricu la r canal

.3 Othe r and uns pecif ied  p ar ts  o f face



.f  Sca lp and neck

.5 Scrotum 

.6 Tr unk, except scr otu m 
. .7 Upper limb 

.8 Low er limb 

.9 Site  unspec ified

17 8 Other  malignant neoplasm of skin  /  J ; )

.OLif>s

.1 Ey elids , Including canth i 

.2 Ear  and ex ter nal au ric ul ar  canal  

.3 Oili er and unspec ified  par ts  of face 

.4 Scalp  and neck

.5  Scrotum

.6 Tr un k,  except scr otu m 

.7 Upper limb 

.8 Lower limb 

.9 Site  unspec ified

J lf -

174 Malignan t neo pla sm of b re as t

Malignan t ncoPlasm of gen do-u nnary organs (18Q-J89t
180 Malignant neoplasm of cervix ut er i f i t

181 C horione plthel iom a

182 Ot her mal ignant  neo pla sm of uteru s

£ 4

^ 0

77

189 Malignant neoplasm, of ̂ other.  and unspecj/ic jj
ur inary org an s / /  f Z s  

.0  Kidney, except pe lvi s 

.1 Pe lvi s of kidney 

.2 Ure ter

.9 Other and unspec ified

Malignant neop lasm  of o ther  and  unspec ifi ed  s ite s 
(190-1991

1*0 Malignant neoplasm of eye c. A
191 Malignant neop lasm of b ra ln_ ca
192 Malignan t neoplasm of othe r pa rts of r^ v o u s

194 Malignant  neoplasm of o ther  endocrin e gla nd s/ .

.0 Corpu s uter i 

.9 Uteru s unspecifi ed

183 Mal ignant neoplasm of - 
and bro ad ligament £2Fallop ian tube.

.0  Supra ren al  gland 

.1 Pa rathy roid  gland  j  I 'f s]

.2 Thym us K -/ f)

.3vPTtuItafy*gland'ana cran top haryngeal  duct 

.4 Pine al gland /  A Z f

.8 Other 7Y T

. 9 \ Jhspecif icd end ocrine gland

.0  Ov ary

.1 Fallopia n tube and broad ligam ent  

.9  Par t unspec ified

195 Malignant neoplasm of ill- defin ed  s it es A

.0 Abdomen, Int ra- abd om ina l ca nc er  

.1 Pelvi s, pelvic vis ce ra , recto vagin al septum 

.9 Other
184 Malign ant neoplasm of othei and unspec ified fe 

male g en ita l or ga ns

.0 Vagina 

.1 Vulva
.8 Oth er spe cif ied  si te s 
.9 Site  unspec ified

FP’
-196 Seconda ry and unspecil 

of  lymph nodes
malignan t neop lasm

ILL

185 M alignant  neoplasm of p ro stat e A

186 Malignant neoplasm of te st is  6-/ 4

2 ^
2P

187 Malignan t neoplasm of othe r and unspe cif ied  C /\  / ( j )
ma le gen ita l org ans 

.0  Pen is

.8 Other specified  si tes 

.9 Site  unspecified

188 Malignant nc oplas in of b lad de r /  $  d  4

.0  Head, fac e and neck 

.1 In tra tho rac ic 

.2 Int ra- abd om ina l 

.3 Ax illa ry and upper limb 

.4 Inguinal and low er limb 

.7 Other  specified  si te s 

.8 Mul tiple  si te s 

.9 Site unspec ified

197 O the r secondary  ma lign ant  nco ola sm. pr im ary 
s it e unspec ified_________ _ ______________—

C / }

.0 Lung, spe cif ied  as  secondary 

.1 Li ve r, spe cif ied  as  sec ondary 

.2 Li ve r, unspe cif ied  as  pr im ary oc se co nd ar y/ )/^ 

.3 Br ain , spe cif ied  as  secondary
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.4 Bone , spe cif ied  as  sec ondary / m 

.9 Oth er si te s,  spe cif ied  as sec ondary

198 Malignan t neo pla sn

.0 Multiple 

.1 Oth er

without specifi cat ion  of site
c A

.2 Acute  e ry thraem ia (Di C uglielmo’s  d is ea se )

.9 Leu kaemia, unspeci fied

208 Polycyth aem ia vera _J ^
Excludes sec ondary poljcyth aemla (289 .0) and 

acute  e ry thraem ia (207.2)

199 Secondary malignant neop lasm , pr im ary si te  known 
Not to be used  for prim ary mo rta lit y cl as si fies -

«l°"________________ _________________ ■

209 My elofibrosis CA
Benign neoplasm (210-228) {A  e.4

.0  Lymph nodes 

.1 Th orac ic  organs  

.2 U ver

.3 Brain __________

.4 Bone 

.9 Other

210 Benign neo pla sm of buccal cavity and pharynx 
Exc ludes cyst of jaw (526) and or al  soft ti ss ue s

-£??)_____________C -A
.0 L ip _______ ____________ -V X

Ne op las ms  of lymph atic  and hae matopo ietic tis su e 
(200-209)_______________' _______ .___________

.1 Tongue 

.2 Sa livary  gland 

.3 Flo or of mouth

200 Lym phosarc oma and r e t i c u lo s a r .c o m X l ^ ^ ^ A j ^ ^ *

.0  R eticulum -ce ll sar coma  

.1 Lym phosarc oma

_________ .  y £

-- -~ r #
.4 Other and unspec ified pa rt s of m outh
.5 T onsil  ____  & S
.6 Oth er par ts  o f oropharynx _  ’
.7 Nasopliarynx
.8 Hypopharynx ______ ____________
.9 Pha rynx unspecified

201 Hodgkin's di se as e.  / f / r  ca
202 O the r neopla sms of lymphoid tis sue

.0  Gian t fo llicu lar  lymphoma (BriU -Sym me rs' 
di sease)

.1 Mycosis  fungoides

.2 Other pr im ary malign ant neop lasm s of lymphoid 
ti ss ue

. .9 Other  for ms  o f l ymphoma (ret iculos is)

j£A.204 Lymphat ic leukaemia_  

.0  Acute 

.1 Chronic 

.9  Unspec ified

Benign neop lasm  of othe r pa rts of digestivc  sys tem . ;

.Q O es op ha gu s _ ■ ■  ■■ ■—

.1 St om ac h____ fl *_______

.2jSrnall  in tes tine / /  Z '7 2_____■ L_ ___

.3JLargc in tes tine^cxccpt rectum  fi t* '_ __

.4 Rectum A At____

.5 L it e r and bi lia ry  passag es____ y } ______

.6 Pancre as __________________ /

.7 ^Peritoneum and re tro pe rit on ea l ti ss ue  /)

.9 Unspeci fied si te  / } / ^

212 Benign neo plasm of re sp ir at ory  syste m

.0 Nose,  nasa l ca vi tie s,  mid dle ea r and a iory

■V,

205 Myelo id leukaemia 

.0  Acute 

.1 Chronic 

.9 Unspe cified

AfL 1 A
.3 Bronchu s’and'Iung' 
.4 Ple ura  
.5 Mediastinum 
.9 Unspe cified si te

206 Monocyt ic leukaemia

.0  Acute  

.1 C hronic 

.9 Unspeci fied

207 Other and unspeci fied  leuka emia . 

.0  Leuk aem ia, acute

.1 Leukaem ia, chronic

cA

/}£ cA

J13  Bcnlttn neon lasm  of bone and ca rtl lnae c A

214 Lipoma / l v cA
215 Othe r benign neo pla sm of muscular  and connective 

tis su e / /  /♦ / CA

216 Benign neo pla sm of skin A y - A
.0  E pid erm is A #
.1 Hair fol lic les  and sebaceous glands
.2 Sweat glan ds and swc at.d uct s_____ - W —



Other  -  ,
Exc ludes be nign jne lan om a (757.1)j W ___

.9 Unspeci fied

226 Benign neo plasm of end ocrin e glands
Excludes  the lis ted con ditions  with end ocr ine  

hyperfunction (253. 754. 255. 258) A / l i C fi t

217 Benign neop lasm  of b re as t

218 Ute rine fibrom yoma

219 Oth er benign neop lasm  of uteru s

H  V? cA

6A
cA

.0 Supra ren al gland  

.1 Thyn

.0 En dome triosi s, end om etr iom a 

.1 Adenomyosis.  adenomyoma 

.2 Papillo ma , polyp 

.3 Benign cyst

.9 Oth er and unspeci fied

X T it u It ary  gland and cra nio pharyngcaf -~d uct  y , ' / /X
.3 Pine al gland J _______________/ J Z L a / V X . /
.8 Other  specified  endocrin e glands
.9 JJns pc ci fir d si te  ~  A t}

227 Haemangioma and lymp hangioma

228 Benign neo pla sm of o ther  and unspec ifie d org ans 
and tis su es

220 Benign neoplasm of ov ary
Excludes the lis ted con ditions  with ov ar ian  

hypcr function  (256.0)

Neopla sm of un spec ified  nature (230-239)

230 Neoplasm of unsp t cifi ed  natu re of di R est lv eorg an sy f/ 1

221 Benign neop lasm  of othe r fem ale  gen ital  

.0  Fallopian  tube and bro ad ligam ent  

.1 Vagina  z

.2 Vulva

.8 Other spe cif ied  si te s 

.9 Unspecified  sit e

Fid cA

222 Benign neo plasm of male gen ita l org ans 

.0 Te st is
Excludes  the lis ted conditions  with te st ic ul ar  

hyper function (257.0)
.1 Penis
.8 Other specified  si te s 
.9 Unspecified  s ite

.0 Oesophagus

.1 Stomach _______  ____ l _

.2 Small in te st in e_____  .. ..

.3 Large int es tin e __  ______

.4  ̂Rectum

.5 Liver and bi lia r y passage s

.6 Pa nc reas  

.7 Per iton eum

.9 Unspeci fied si te  — —— — — ——

1

231 Neoplasm of unspe cif ied  na ture  of re sp irat or y 
org ans____________________________

223 Benign neoplasm of k idney and othe r ur inary 
orga ns -------- ___________________________

. .0  Kidney, exc ept  pelvis  A # ______________
.1 Pe lv is of kidney 
4  Ore  te r A /* //
^B la d d er___ _______ ____________________
.8 Other spe ci fied  s ite s /;  / ' * _____________
• 9 U nspecif ied s i te_____ ft  i t j '_____________

cA

.0 Nose, nasa l ca viti es , middle ea r and ac ce ssor y 
sinu ses _________

.1 Lary nx _________________________

.2 Trache a

.3 Bronchus and lung 

.4 Pleu ra 
.5 Mediast inum 
.9  U nspecif ied si te

232 Neoplasm of unspecifi ed na tu re  of skin  and
musculo-skcTeta 1 system____________________

CA

224 Benign neo plasm of ey e £A
225 Benign neoplasm of brain  and other par ts  of 

ner vous system 4
Exc ludes neurofi bro ma tosis  (743.3}______

.1 Spina l c or d_________________

.2 M en in ges __________________

.3 Pe rip he ra l ne rv es ___________

.4 Sym pathet ic ner vous syste m__

.9  U nspecif ied sice_____________

.0 Bone and ca rti lage

. I Muscu lar and conn ect ive tis sue 
J  Skin

233 Neoplasm of unspe cif ied  nature of br ea st

234 Neoplasm of unspec ifie d na ture of uteru s 

.0 C arc ino ma  in situ of c ervix ut er i

.1 Cervix u te ri , other 
.9 O the r and unspe cif ied  pa rt s

235 Neoplasm of unsp eci fied nat ure  of ova ry

11^ 
cA n~&

cA AP
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236 Neoplasm of unspec ified na ture of ot he r fem ale  
gen ita l org ans

.0 Fallopia n tube and broad ligament 

.1 Vagina 

.2 Vulva

.8 Other spe cif ied  si te s 

.9 Unspecified  si te

.1 Toxic noduhr  golire
As ICD 252.1

.2 Thyro tox ico sis  without mention of goi tTe

243 Cretin ism of congeni tal origin  A y

244 Myxoedema_________

237 Neoplasm of unspecified na ture of o ther gen ito - *£) 
u rl m ry  o rg. ins  ________________ C  A

.0,Tes ti s A '*

.1 ,Penis _______ f) ff\

.2 Other and unspec ified male gen ital  organs/J

.3 Kidp^y. except  pelv is/ f7-  ’

.4 Pe lv is of k idney / ]

.5 Ureter p  j . '

.6 Bladder"___________ /  ----------------

.9 Other and unspeci fied  ur inary organs""^ / )

238 Neoplasm of unspec ified na tur e of eye , bra in and
othe r pa rt6  of nervous sy st em f fA  

.0  Eye ?

.1 Brain  __ _________________

.2 Spina l co rd

.3 Meninges zZ C

.4 Per ip he ra l ne rves  a/ o

.5 Sym pathetic ner vous sys tem  / / V ”

.9  Unspec ifi ed  s it e "

239 Neoplasm of unspeci fied  nat ure  of othe r and un­
specified  o rga ns  6^-/4 

.0  Bu ccal  cavity and ph jr y n x * ^ j 

.1 Endocrine glands
.9 Oth er and unspec ified si te s

II I.  ENDOCRINE. NUTRITIONAL 

AN D METABOLIC DISEASES 

Disea se s o f thyroid glan d (240-246) . 5

240 S imple go itr e
As ICO 250 with/^ub^d ivisions:  ■

.0  Endem ic

.1 Sporadic 

.9 Unsp ecif ied

241 Non-toxi c nodu lar goit reyj
As ICD 251 with sub-d ivi sfu ns:O

.0_Endcm ic ___

. 1 Sp ora dic___

.9  Unspe cified
4$-

242 Thyrot ox ico sis  with or  without  g oit re f t

.0  Toxic diBusC-goitre______________ /)/*/)
As ICD 252.0 except for 242.2 below

246 O ther  di se as es  of  thyro id gland
As ICD 254 except thy roi dit is (245)

Di seas es  o f oth er endocrine glands (250-25S) £

250 Diabetes  mell itu s MM J " Y
a « ir»r> oz.n

251 Disorde rs  of pancrea tic  in terna l se cr et  ionj>th cr  
than diabete s mell i t u s / I

2 5 2  Disea ses of p ara thy roid gland ft ) 
As ICD 271

.0 Hy perpa rathyroidism

.9 Oth er and unspecif ied

253 Di seases  of pi tu ita ry  g land
As ICD 272 with sub-d ivi sions:

< » /.0  Ante rio r pi tu ita ry_hvjk*rfun ct io n/ 'z ; ' ; ________
.1 Anterior pit u it a ry  hv po tunc tio n f. ^  I 
.2 C hr6tnophobe adenom aTp ftui tary  »z ■*
.9 O th er an d un sp ec if ie d__________ / .  /.■i ________

Remaind er of ICD 272.

254 Di seases  of thymus gland________At*) A  I

255 Di seases  of adrenal  glands

.0 Adrenal  co rt ic al  hvper function

4 4
z Z

Exc ludes congen ital  hyperadre nocorti cism  
(272.0) /

.1 Adjrcnal cor tic al  hypofunc tion f , f f \ ________

.2 Pheochromo cy to nu_________ f j  / J _________

.9 Other and unspecifi ed A A ] ______
256 O var ian dysfunction

As ICD 275 with sub-d ivi sions

.0 Hyperfunction
s: 7

Z1 Hypofunction*
.9~Ova7ian dys function NOS~

257 T es ticu la r dysfunc tion A  P  H ] )
Ab ICD 276 with sub-d ivi sions

.0 Hyperfunction
/?/■>)



.1 Hypofunction
.*.9 T e s t ic u la r  dysfu nction  NOS

a ::L
258 Po lyg lan du lar  dysfu nction and othe r diseases of  

endocrine glands___________ ZL

.0  P itu itary  b asophil ism

.1 Po lyg lan du lar  d ys func tion ' / ! / ' • ] ___
*  .9 Other and unspe cified diseases of  endocrinemtcin ' ______ Zi/'-Z_____

Remainder of 1CD 277 except:

Congen ital dw ar fis m (756 .6)
Cushing 's syndro me  (255.0)

Xv i/awi ino ses and o the r n utr itio nal de fic ien cy (260- 2̂09) 
Exc lude s de fic ien cy  anaemias (2S0, 281) .

26Q_¥it3min_A d ef ic ien cy t o .

.O.Nlght blin dness_________________
‘ .1 Xe roph thalm ia,  ke ra tomalac ia  / . .  ’____________

JH Xher man ifesta tion_________ / j / / ? ___________
.9 Unspec if ie d _______ J f j A . ________

261 T hia mine  de fic ien cy  ( includ ing b e r ib e r i) ^ / ; /

262 Niac in de fic ienc y (includ ing pe lla gr a)  f r f S l

263 O ther  vi tam in  D d ef ic ienc y _____

.0  Aribo flav in os is  __________

.1 V it a m in  B6  de fi c ie n cy___ A/*TZ~

_________
.9(\j n » (« cH le d ___________n  h l . _______

264 Asc or bic acid de fic ienc y (In cluding s c u rv y ) / / , / )

265 V ita m in  D def ic ien cy

•0_Rickcts , ac tive 
.1 Ricke ts, late effec t
.^O steo malac ia  __
,9  Un sp ecif ie d___

—Aft—

— fx id —
266 O ther  v to m ln  def ic ienc y states A

.O y itam ln  K d e fi c le n c y _ /^ /J  7 / / A "  

.SjOth er Z> / 7  _  _

.9  Unspecif ied _________ Z z Z r ) ^ / Z £ T

267 Pro te in  m al nu tr ition

268 Nut ri tional ma rasmus AM
269 Oth er  n utr it io nal d e fi c ie n c y ^ / ) )  £ £  

.0  Sprue and s tcator rhoea Z /z z ^  

.l_ Mala bsorpt ion  synd rome SOS / / z> /

.9 Othe r and u nsp eci fied / }  £

81

Other me tabo lic di se as es (270-279) •

270 Congenita l di so rd er  o f am lno- ac ld  me tab ol ism '

.0 Phenylketo nuria  r f '  > __________

. I CyMmG? U---- 7^ .;/ . /7  "//_ S ___________ ~  .

.2 Other d isor de rs  o f am lno- ac ld  ren al tran s p o rt/ 7 ,z/? / X f  
.3 Cystinosi s_____ /_/ /•., \  J ' S  f  -
.4 Maple sy ru p dis ea se /. *. ,

o

.5 Disor de rs  of pu rine an dp yr im ld ine m e ta b o li s m ^ .

.6 Aicapton ur ia  __ / ? / ' • / ,  "  & _______ ___________ •

.8 Other ~ 2 f \ t h  i H S  . _____ - - r -

.9 Unspec ifie d / •  / ’/ ) ,  f \ J $  . p
I Congenita l diso rd ers  of carbo hy drate m e u b o ll s m ^ // .* / t ^ 5

.O C ly c o ^ a B W r i fe i ls e a s e y f /^ _ ^ _ / i /^ ________________
A  Ca lac tosacm ia_________ /£>•'/  I ______  , -
.2 Von G ie rk e' s dise ase  f j ^ /  f / S
• « » » "  _ 1 2 ' A / V . ' r  -
.9 Unsp ec ified ___________ / f )’> / _ _  // J _______

272 Cong eni tal di so rd ers  o f li p id  m etaboli sm  H  D 
Excludes  am au ro tic  fa m il ia l Id iocy  (342.0) and

. HI) 
Hl>

H D

H D

Excludes  am au ro tic  fa m il ia l id iocy  (34Z.0) and 
leu kodystrophy (542.1) / r . ' ^  ,  H D

.0 D isor de rs  of st er oi d m e ta b o lI f it t iy ro _

.1 Xan thom atos is________________.8 Othe r __________________ / f / r k  f t  £ .

-92 jQspcc lfjcd_

273 O ther  and unspe ci fied conge ni ta l diso rd er s J'l
metaboli sm

.0 C yst ic  fib ro s is  (mucozl set dost  -

.1 D isor de rs  of po rphy rin  ..m etab ol ism, /  , / / •  /V X
*2 Haemoch rom atosis  __________ ___ . - / / A  • > ~
.3~ Hepatolenticu iar  degenerat ion ___
.4 Other di so rd er s inv olving  metabolism  of  m in ­

era ls  ____ . . /U f/ y  —
.5 JDc fective_b ilirub in ex cret ion
.8 O t h e r __________________
.9 Unspecified________________

, 274_Goul________
n  y  AS ICD 288

,/ M

.0  A gamm aglobu linaemla

HD
.1 Hypogammaglobu lina emia
.2  A nalbumlnaemia
.3 Blsa lbu mina cm ia

H ) .4 Cryog lob ulinaem ia / H l

.5 Mac roglo bu linacmia
H ) .9 Other and unspecified / /

276 A myloido sis

33



v ^ o u y  no t specified  as  of en docr ine  origin  
As 1CD 287 f t / t f  _______________

/ h w  __

>ns due to CXCi
•278 Oth er hyperalim enta tion 

Excludes  con ditions  < 
tion  o f d rug s (N963.6)

.0  H yperv ltaminosis  A A ^

es s ad min is tra -

.1 Ca rotin acmia

.2jFiypcrvIutn Tnosi s D 

.9 Ot her.and unspecif ied__

2 of- J ie ia ry ^r ig in ___

279 O the r and unspe cif ied  m etabolic  di se as es
Excludes  congen ital  met^tx^ly: defects  (270-273)

IV . DISEASES OF BIOO D AND 

BLOOD-FORMING  ORGANS

280 Iron  def icie ncy  anaemias  z ,
2. ASJ CD 29 1.

281 Other def icienc y ana emias  

.0  P er nic ious  ana em ia Z/.1

. 1 Other vitamin B12 defic iency an ae m ia /*.-/1

.2 Fo lic  ac id  de ficiency anaemia_______ / ' . ’ «*

.3 .Vitain in R6 defic ienc y anaemia ‘ *

A
.4,P ro te in  def iciency anaemia 
.9 Other  and unspec ifie d def iciency anaem i^ j ^ |

282 He red ita ry  haem olyt ic anaemias_

.0  F am ili al  ach olu ric  jaundice________________

. 1 He red itar y non-s phero cytic  haem olytic anaemia 

.2 He red ita ry  e lli ptoc ytos is /•  z.3 

.3 Med ite rra ne an anaemia A  •}

.4 Hacm oglobinopath ies  

.5 Ana emia due to g luco se-6 -phosbHate dehydro- 
ccna sc  def icie ncy  /»  *■905 er--------- - V. * * * * X

283 Acq ui red hae molytic  anaemias  A / d ,  / / £

.0 Acute
p o t h e r .

A /l
Acquired  ac ho lur ic jaundice

284 Ap las tic  anaemias _________f t  f .f \

285 O the r and .unspecif ied anaemias

!-G/d.0  Hypochromic a n a e m ia  wi th J r n n  loading-Q 
.8 Other spec ified  ana em ias f ' j r  ■
.9~Anacmia unspec ified______ Zf / /

AT1CD 293 “  *

286 Coagu lation def ect s_

.0 Haemophi lia______

.1 Chr is tm as  dis ea se
fit*
hi>\

.2 PTA defic iency

.3 Vascu la r h icm ophil ix -/ .^

.4 Ha em orrhag ic fib rin oly sis  (f if rr inpg en olys is)??/  j
_  .5 C ir culatin g ant icoagu lants f l/ > f  I

.9 O tter ________________  1

287 Pu rpu ra and oth dr hae mo rrhagic condit io ns^ ./ // ^  4 A

.0 Al lergic  purpura

.1 Thrombocytopenia_____.________

.2 Haemorrhag ic throm bocythaem ia 
.9 O ther”  ----------- --------------

288 Agr anu locytosis &

289 Other  di se as es  of  blood and bloo d-J-f y rr n ip ^ i

.0 Polycy thaemia, secondary

.1 Di seases  of spleen __ ___/ ) / ' ? _____________
As 1CD 298 except hepatolie nal f ib ro si s (571)

• 2.Chro nic  ly mphaden itis  f fo rl
As ’iCD <68.0 * .

.3 Non-spec ific  mesen iexicJyn ipha dsni tis /Z Zi l___
~A slCD  468.1

.4 Lymphadeni tis,  uns pec ifie d Z k v . - .  —-  __
As 1CD 468.2 

.8.O ther_____________

.9 Unspeci fied

V.  MENTAL DISORDERS

Th is sec tion is  intended pr im ar ily  for the  cla ss if i­
ca tio n of admiss ion s to menta l ho sp ita ls,  psychiatric  
cl in ic s,  menta l def iciency  ins tit ut ions , etc.  Fo r this 
re as on , al l fo rm s of menta l di so rd er  are  cl as si fied  
her e,  even though asso ciat ed  with  or  seco ndary  to 
phys ical  conditions  as  in c at eg or ie s 290-294, 309. 310- 
315 . Fo r pr im ar y mo rta lit y cla ssi fic at ion and for  mor ­
bid ity  clas si fic at ion where  the  ma in in te re st  is not in 
the menta l st at e,  these  ca tego rie s should  not be use d 
but assig nm ent made to the underly ing c au se . 

P ty chose i (29 0-2 9$

290 Senile and pre -s en ile d e m e n ti a  _____ A

.0  Sen ile dem entia 

.1 P re -s en il e dementia -----------

/YZ291 Alcoh olic psychosis _______
.0 De liri um  tre men s __  __________ z / 5 . ________ '
.1 Ko rsa koff's  psy cho sis  (alcoholic ) / /  C
.2 Other alc oholic ha llucin osi s /V 3
.3 Alcoholic par ano ia /V 3*  7
.9 Other and unspecifi ed 7 f v  £  '  ■’

292 Ps ychosis  as so ciat ed  with  in tra cr an ia l Infection j i / i .

.0 With gen eral  pa ra ly si s ____  Z\/ 3
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stem.1 With other syphilis of centra l nervous system Afe 
*.2 With epidemic encephalitis
.3 With other and unspecified encephalitis____ /j£$
.9 With other and unspecified intracran ial infection /J5

293 Psychosis associated with other cereb ra l condition

.0 With cereb ral art erioscle ros is / / £  A
/</< 299 Unspecified psychosis.1 With other cerebrovascular disturbances 

.2 With epilepsy

7£.3 With intracranial neoplasm Ne uros is,  per sona lit y diso rd er s and  oth er non-p syc hotic
.4 With degenerative diseases  of cent ra l nervous 'j )£  mental  d isor de rs  (300-309)

system /
.5 With brain tr a u m a ________  _  •
.9 With other and unspecified ce rebr al condition

294 Psychosis a ssocia ted withotherjjhysica^condition^
.0 With endocrine diso rders ?  J
.1 With metabolic and nutritional  disorders 
.2 With systemic infections 
.3 With drug o r poison intoxication

Excludes alcoholic-psychosis (291)
.4 With childbirth  '

Excludes psychosis of specified type arisin g 
during the puerperium (295-29S)

.8 With other physical conditions 

.9 With physical condition, NOS

295 Schizophrenia 
.0 Simple type
.1 Hebephrenic type 
.2 Catatonic type 
.3 Paranoid type 
.4 Acute schizophrenic episode

Excludes acute schizophrenia of the types 
listed above

. .5 Latent schizophrenia
.6 Residual schizophrenia 
.7 Schizo-affective type 
.8 Other
.9 Unspecified type

296 Affective psychoses
.0 Involutional melancholia 
.1 Manic-depressive psychosis, manic type 
.2 Manic-depressive  psychosis’, depressed type

Includes endogenous depression 
.3 Manic-depressive psychosis, cir cu lar  type

. .8 Other 
.9 Unspecified

297 Paranoid s tates
Excludes acute paranoid reaction (298.3)

.0 Paranoia

.1 Involutional paraphrenia 

.9 Other

298 Other psychoses
.0 Reactive depressive psychosis 
.1 Reactive excitation 
.2 Reactive confusion 
.3 Acute paranoid reaction 
.9 Reactive psychosis  unspecified

300 Neuroses
c

.0 Anxiety neurosis 

.1 Hysterical neuros is 

.2 Phobic neurosis 

.3 Obsessive compulsive neurosis 

.4 Depressive neurosi s 

.5 Neurasthenia

.6 Depersonalization syndrome 

.7 Hypochondriacal neurosis  

.8 Other

.9 Unspecified neuros is

301 Personality diso rders 
.0 Paranoid
.1 Affective (cyclothy-mic)
.2 Schizoid 
.3 Explosive
.4 Anancastic (obsessive-compulsive)
.5 Hysterical
.6 Asthenic
.7 Antisocial
.8 Other
.9 Unspecified

302 Sexual deviation 
.0 Homosexuality 
.1 Fetishism
.2 Pedophilia*
.3 Tra nsve stiti sm 
.4 Exhibitionism 
.8 Other 
.9 Unspecified

303 Alcoholism
Excludes alcoholic psychosis  (291): acute poi­

soning by alcohol (ES60. N98O). For primary 
cause classification  it excludes alcoholic c ir ­
rho sis of the liver (571.0)

.0 Episodic excess ive drinking 

.1 Habitual excessive  drinking 

.2 Alcoholic addiction 

.9 Other and unspecified a lcoholism

33



304 Drug dependence

.0  Opium, opium alk alo ids  and their deriv at ives  

.1 Synthet ic an alg esi cs with mo rph ine -like  effects  

.2 Barbi tu ra tes

.3 Other hypnotics  and sed atives or  "t ranq ui lize rs ” 

.4 Cocaine

.5 Cannabi s sal iva  (ha shi sh,  ma rihuana)

.6 Other psycho-st imula nts  

.7 Hallucin ogenics  

.8 Other

.9 Unspeci fied

305 Ph ysica l di so rd er s of pre sum ably psychoge nic
or ig in  J)

.0  Skin

.1 Musculo -ske let al  ___________

.2 Res pi ra to ry __ / / / z .  ____________

.3 C ardiov ascu lar _____ If _

.4 liacm ic and lym phatic ~ '

.5 Cas tro -in test inal

.6 Ge nlt o-ur inary  

.7 Endocrine

.8 Organ s of spec ial  sense A / / _____________

.*) Other

306 Specia l sym ptom s not els ew here classi fie d M P

.0  Speech d isturbanc e_________

.1 Specif ic lea rning dis turban ce

.2 Tic s

.3 Other psychomotor di so rd er s 

.4 Disor de rs  of sleep 

.5  Feed ing  d isturbances 

.6 Enu re sis  

.7 En copresi s 

.8 C eph ala lgia 

.9 Oth er

2 *
z Z ?

%
307 Tra ns ient  situ ational dis tur bances

308 Behavio ur di so rd er s of childhood

.8 With deg enera tive di se as es  of ce nt ra l ner vous 
sy st em __ __________________ _______________

.9 With other end unspecified physi cal  condit ion s ,

Mental retardation (310-315)

310 Bo rde rline  mental re tar da tion
IQ / V S f a v j t i J ' * r o . ?  -

311 Mild mental re ta rdat ion H
IQ 52-67.__________ / . ? )

312 Moderate men tal ret arda tio n
IQ 36-51_._________ 2 Z  ’

313 S evere  men tal re tardat ion H b

IQ 20 -3 5. -..

314 Profound mental re tar da tio n 
IQ under 20

•elation .

315 Unspeci fied men tal ret arda tio n

The following fou rth -digi t su b-d ivisions should  
be used with each of the above ca tego rie s:

.0 Following infect ions  and intoxicat ions 

.1 Following tra um a or physica l age nts 

.2 With d isor de rs  of me tab oli sm , growth or  nu tr i­
tion

.3 Assoc iated  with gr oss  brain di se as e (po st­
na ta l)

.4 Acsoc iated with di se as es  and condit ion s due to 
, (unknown) pre - p j  laJLiafluenc e _  ------------

.5 With c hromosom e abn orma lit ies

.6 Assoc iated with pre ma turit y

.7 Following major psychiatric  di so rd er

.8 With psycho-so cia l (environme nta l)d epriv ation

.9 Other and unspecifi ed

Yl.  DISEASES OF THE NERVOUS SYSTEM 
AN D SENSE ORGANS

309 Men tal di so rd er s not specifi ed as psychotic a ss o-  
d a ted  wi th physical cond itions [)

.0  With in tra cr an ia l infec tions_________ A  (

.1 With dru g, poison of syste mic intox icat ion 
Excludes alcoholism  (303) and drug de ­

penden t e (304) , f \j£> x /
.2 With brain  tr au m a.
.3  With c ircu la to ry  d istu rbance
.4 With e p i le p s y ___

\ 5  With di stu rbance  of me tab oli sm , grow th or  
nu tri tio n hl  [)

.6 With 6 eni le or pr e- se ni le  bra in di se as e/ //

.7 With in tra cr an ia l neoplasm- f / \

dis tur bance
------ / A

In fla mm ato ry di seas es  of cen tral nervo us sy st em  
Q20-324)

320 Men ingitis,  except meningococ cal , tub erc ulo us  and
vi ra l ----------------- I MS

.0 H. influenzae _  z / 5

.1 Pneumococcus fA S

.8 Due to o ther  spe cif ied  o rga nis m / / $

.9 With no o rga nis m spe cif ied  as  c au se  / ,  -1

321 Ph leb itis  and thro mbophlebit is of in trac rani al
veno us sin uses  , Af S ____________

As 1CD 341 X
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* 32i Intracranial and intraspinal abscess
. ASICDJH2__________________ A /J

M5_EpUcpv_
/ /?

323 Encephalitis, myel itis, and encephalomyelitis 
(except acute infectious) _____ X -T

.0 Generalized non-convulslvc----------- , ,

.1 Generalized con vulsiv e__________ / V /

.2 Partia l (focalized)____

.3 Status epilepticus ___

.9 Other and unspecified__

ess oi2L324 Late effects of intra cran ial abscess or pyogenic
JU-

346 Migraine
As ICD 354

_____

Her edi tary and fam ilia l di se as es  of nervo 
(330-333)

347 Other diseases of brain
/ / H  / L b

330 Hereditary neuromuscular d isor ders
.0  Cataplexy and narcolepsy 
.9 Other

.0 Neuropathic m uscular atrophy / / J  348 Motor neurone disease

.1 Familial progre ssive  6pinal muscular  atrophy f f j  

.2  Amyotonia congenita f t  5

.3 Progressive muscular dystrophy / / / * '

.9 Other’~~

.0 Amyotrophic lateral sc ler os is . 
As ICD 356.1

.1 Progressive bulbar palsy -

331 Hereditary d iseases of the striato-pallidal system 
Excludes hepatolenticu lar degeneration (j!73.3)

.0 Hereditary ch or ea _____ ___

.1 Dystonia musculorum deformans ___r/ f)

.2 Progres sive  familial myoclonic epilepsy z /jT  
(Unvcrricht-Lundborg)

.9 O th e r__________________

.2 Other progressive muscular  atrophy_ /Z f  .
.9 Other and unspcci tiej manifestations 

r-j As ICO 356.3 except prim ary muscular
atrophy ( 7 3 3 .1 ) _____________

349 Other di seases of spinal c q r d _  _______ / / ?

.0 Syringomyelia and syringobulbia______ j h

.9 Other —
Excludes Landry’s paralysis (354).

332 Hered itary a taxia
.0 Hereditary spinal a taxia_____
.1 Hereditary-cerebellar,  ataxia________
.9 Other and uns pecif ied _________ ___

333 Other hereditary and familial diseases ofnci 
sy ste m--------------------- -

S ^ X le a s e s  of n erv es and peripheral  ganglia (350 -3 S Q _ £  

__________________350 Fac ial paralysis 
As ICD 360

__ ___________  VJ
.1 Prog ressive cerebr al leukodystrophy__ f J  5
.9 Other and unspecified_______________

Other d it ea se t o/ cen tra l nervous syl/em <310-U9t

.0 Amaurotic familial idiocy

340 Multiple sc le ro sis.

U-v351 T rigeminal neuralgia 
" ------> M  As ICO 361

Excludes diffuse cer ebr al- sclero sis  (341) 
As ICD 345

341 Other demyelinating dise ases of Central nervous
system _

342 Pa raly sis agitans 
As ICD 350-----

343 Cer ebra l spast ic infantile paraly sis^  
As ICD 351

f)S H-D

352 Brachial n e u r i t i s _______________________
As ICD 362 except brachia l radiculitis (728-3)

353 Sciatica . ____ _____;---------------------
As ICD 363 except lumbosacral radiculiti s 

(728-8)

354 Polyneuritis and polyradi cul itis ______________

355 Other and unspecified forms of neuralgia and
neuritis  

As ICD 366

356 Other d iseases of crania l n e rv es_____________
As ICD 367

fl/S

/K

r t f

344 Other c ereb ral  paralysis 
As ICD 352

357 Other d iseases of peripheral nerves except auto­
nomic

As ICD 368 except vertebrogenic conditions 
(728)

rJS

37



358 Diseases  of  p er iphe ra l auto nom ic nervou s system
; • As ICD 369 exce pt vc rteb'rogcn ic co nd itio ns

(728)

In fla m m at or y diseases  o f the eye (360-369)

360 Con junc tiv itis and o phtha lmia —
Exc ludes v ir a l co nj un ct iv iti s (078 ) and gono­

co cc ic (Q98.2)

zz 
z 

cz

361 Ble ph ar it is
As ICD 371

362 Horde olum (s ty ) f
As ICD 372

363 Ir it is

364 K era ti tis

.0 With  u lcerat ion 
As ICD  3S1

.9 Without mention of  u lcer  
As ICD  374 .

365 C ho ro id iti s £  '•7
m c o m  '

366 Othe r in flammation  of  uveal tr ac t — Y
As ICD  376 except  cyc li ti s  and ir id o cyc li ti s  

(363)

367 In flammation  of op tic  nerve  and re tin a £ "  >S
As ICD  377 /

368 In flammation  of lach rymal  glan ds and ducts £

/
369 O the r inf lammator y dise ases of eye £"  'Z

As ICD 379 /

Other  d iseases and con dit ions o f eye (370-379)

370 Refract ive e rr o rs  £  < /
As ICD 380 /

371 C orne 31 opac ity  £  V
As ICD 382 '

372 Pterygium
As ICD 383

373 Strab ism us
As ICD 384

374 C atarac t r  y r
As ICD 385 /

375 G laucoma £
As ICD 387 wi th 6 tfo -d iv is ions :

.0 P rim ary  acute 
M r  .1 Ch ron ic (p rim ary )

.2 Secondary 

.9 Unspec ified

376 Detachment of  re tina 
As ICD 386

V

377 Other  diseases of  re tina and o pt ic ner ve z

.0 Va scula r les ions of re tin a
7^

. 1 Deg eneration of re tin a

.2 Amblyopia

.3 C olo ur  blind ness 

.8 Other  

.9 Unspec ified

378 Other diseases  of  eye 

.0 Cha lazion 

.9 Other

379 Blindness JW  £
.0  B lind ness, both  eye s, sp ec if ic a lly  define J 
.1 Bl indness, both eyes, not sp ec if ical ly  definvJ 
.2 Bl indness, one eye, sp eci fica lly  defined 
.3 Bl indness, one eye.  not sp ec if ic a lly  defined

Diseases  o f the car and mastoid proc es s (3S0-389)

380 O tit is  e x te rn a _________________
As ICD 390 "

381 O ti tis media  without mention of  m as to id itis / /

As ICD 391

.0 Acu te __________________________

.1 Ch ron ic

.2 U n s p e c if ie d _____________ »s
382 O ti tis  media w ith  mas to id itis 

As  ICD. 392______________

• .0  A c y te _____
.1 C hr on ic____
.2 Unspecified I

Yi383 M as to id itis without mention of o ti ti s  media f / 5  

As  ICD 393

.0 A c u t e ____________

.1 Ch ron ic 

.2 Unspec ified

384 Other in fla m m ator y dise ases of  e ar  .
As ICD 394__________________________

385 Men iere 's dise ase  
As ICD 395 —



386 O tos cle rosis -Vx
’ 387 O the r di seases  of ea r and mast oid  proc es s

" 7)Cfi6Ic 6tea tdm a_6f~ear
.1 Wax in ear

*.9 Other  and u nsp ec if ie d___ 3£-
388 Deaf m utism

As 1CD 397_

389 O ther  d e a f n e s s ___________ 1

As ICD 398

.0 Deafness , both ea rs  . . ____

.1 Dea fness, one ea r,  and pa rt ia l dea fness in oth er  MjJ

.2 Deafness , one c a r ________________________ ffo

.3 Imp airm ent  of he ar ing, one or both ca rs

VII.  DISEASES OF THE CIRCULATORY SYSTEM 
Act ive rhe um atic fe v er  (390-3?2 i_ J / _____ z4_J—>

390 Rheumatic  fev er withoyt ment ion of he ar t inv olve-
ment - f t  |

As ICD 400

391 Rheumatic lev er  with he ar t invo lvem ent | |  L
Excludes chronic he ar t di se as es  of rhe um atic 

origin  (393-39S) un les s rhe um at ic fev er is 
als o pr es en t or th ere is eviden ce of re cru ­
des cence or  activity of the rheuma tic  pro ce ss .
In cas es  where  th ere is doubt as  to rheu ma tic  
ac tiv ity  at  the tim e of dea th,  se e Rules for 
Classif ica tio n

.0 Active  rhe um at ic pe rica rd iti s 

.1 Active rhe um at ic end ocard itis  

.2 Active  rhe umatic myo cardi tis  

.9 Other  a ctive  rheuma tic  he ar t di se as e

- rfs.0 With h ea rt involvem ent^
As ICD 402.1 ■'

.9 Without mention of he ar tin vo lvcm en t /V -S  
As ICD 402.0

Chronic rheum atic he ar t di sease (393-39§l_

87

pulm onary or tr icus pi d valves  
As ICD 411

396 Di seases  of m itr al  and ao rt ic  valves
Inclu dcs the lis ted condit ion s with dise as e of 

pulm onary or  tri cu sp id  valves

.0 Speci fied  as  rhe um atic 

.9 Not spe cif ied  as  rheuma tic

397 Di seases  of o ther  endocardial st ru ct ure s,  sp ed - (_ •
fied  as  rhe um atic

As ICD 412-414 . spec ified  a s rhe um atic

398 O ther  he ar t di se as e,  spe cif ied  as rhe um atic

Hyp ert ensive di sease (400-404)  Ajl______
Ca tego rie s 400-404 include the  lis te d conditions  

with ar te ri osc le ro si s;  they  exc lude them with 
Ischaem ic he ar t di se as e (410-414)

400 Malignant  hyperte nsion a/L
Includes any cond ition  in 401-404  if spec ified 

as  mal ign ant  or  as so ciat ed  with mal ignant 
hyp erte nsion

.0 Without men tion of org an damage _______

.1 With he ar t involvement  (any cond ition  in 427- 
429) .

.2 With ce re br ov as cu la r invo lvem ent (any con di­
tion in 430-438)

7 &

.3 With ren al invo lvem ent (any condi tion  in 5 8 0 - #  
584 759X2, 792) ’

.9 With multiple organ involvement A

401 Es sent ia l benign hypertensio n ± IL
As ICD 444. 447 
Excludes  the  lis ted conditions  with ce re bro ­

va scular  dise as e (430-438)

402 Hyp ertens ive  he ar t di se as e __ H
pi L.  Inclu des any cond ition  in 4 /7-429  with hyper­

tension  (benign)
Excludes  the lis ted con ditions  with any con di­

tio ns in 403, 584 (404)

393 Di seases  of p er icardium , specified  as  rheumatic
HL

394 Di sea ses  of m itr al  valve
Inclu des the lis ted conditions  with di se as e of 

pulmonary or  tricu sp id  va lve s H  L

.0  Specified as  rheuma tic

.9 Not sp ecified as  rheumatic

395 Di seases  of ao rt ic  valve , spe cif ied  as  rhe um atic
Inclu des the  li ft ed  condit ion s with di se as e of

403 Hyper tensive  rena l di se as e 
~  As ICD 446

Exc ludes the l ist ed  cond itions with any condition 
in 402. 427-4 29 (404)

404 Hy perten sive he ar t and ren al  d isea se  C
Inclu des any condition in 402 with any condition 

In 403

fs ch a e m ic heart  d ise ase (410-414)
Categ or ies 410-414 include the' lis ted conditions  

with  ar te ri osc le ro si s,  hyper ten sion (benign) 
(malignant ), o r any condition in 427-429. The

HL

HL
3?
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following four th-dig it sub-d ivi sio ns  shou ld be 
* used  with these  c ategori es :

,0  With hyperten sion  (benign) (malignant)
.9 Without ment ion of hypertension

410 Acute  my ocard ial  infa rction A  |4L_
Includes any condition in 412 sp ecified as acu te 

or  with a sta ted  duratio n of eight weeks or  
le ss . Excludes  the lis ted conditions  spe cif ied  
as  chr onic or with a sta ted  durat ion  of ove r 
eig ht weeks (412). Includes them  with c ondi­
tio ns in 411-413

411 Other acu te ana  sub-a cut e for ms  of isc haem ic
he ar t di se as e__________ A f t /  M L .

Mi.
Inclu des any condition in 41(5 ' specified  as  

ch ronic  or with a stated  durat ion  of ov er  
eigh t weeks. Excludes the lis ted conditions  
spe cif ied  as  acu te or  with a sta ted  durat ion  
of eight weeks or  le ss  (410). Inclu des them  
with conditio ns in 413

412 Chronic ischae mic he ar t d i s -ase ‘̂ 4  
lition in 4 10 I

4 13_Anglna p ec io rl s_  _____ H L

414 Asym ptomat ic Isch aem ic he ar t d is e a se /? /^  

Oth er /o r  ms of  hea rt dis ease  (120-4 29 ) / / fZ -

420  Acute  pe ri ca rd it is  ________________

^ L

Pulmonary heart  dise as e / / £

For  p rim ary mo rta lity  c la ss ifi ca tio n,  exclud es 
the lis ted conditions  when the  under lying  
pulm onary co ndition is known

427 Symptomatic he ar t di sease
Excludes the listed"con3Tt»ons with  malig nant 

hypertensio n (400.1), ot he r hy per ten sion (402) 
and Isch aemic he ar t di se as e (410-414)

.0 Congestive he ar t fail ure  

.1 Left vent ric ular  fail ure  

.2 Heart  block

.9 Other  d isor de rs  of he ar t rhythm

428 Oth er myo cardial insu ffic iency
Excludes  the lis ted conditio ns with  malignant 

hypertensio n (400.1),  o ther  hyp ertensioo (402) 
and ischae mic  he ar t d isea se  (410-414)

.0 With art er io sc le ro si s

.9 Other
Excludes  the lis ted con ditions  with ar te ri o­

sc le ro si s (428.0)

429 111-defincd he ar t di se as e
Excludes the lis ted conditions  with malignant 

hyperte nsion (400.1), other hyp ertensio n (402) 
and Ischaemic he ar t di se as e (410-414)

421 Acute  and sub-a cute endocardi tis  

.0  Acute and 6ub-acute bac terj  
As ICD 430.0

.9 Other acu te end ocard itis  
As ICD 430J ________

422 Acute my oca rdi tis
As ICD 431

423 Chronic dise as e of p er ic ardium fa  / - f

424 Chron ic di sease of endocardiu m, not spec ifi ed ,as
’ rheuma tic j j £ »___________

Includ es the list ed  cond ition s when spec ified  as 
due to  hyper tension  (benign)  o r a rt eri osc le ­
ro si s.  When more  than one valve  is m entioned, 
pr io ri ty  in c las sif icat ion Is In the or de r m itr al  
valve , ao rt ic  valve, other

.0 Mitral val ve,  spe cif ied  as  non-r heum atic 

.1 Aortic  valve

.9 O the r end oca rdial st ru ct ur es

Cercb ro iascul  a rj ii  $ eas.c..Cl3Qz£l&~
Categ or ies 430-438 include the lis ted condi tions 

with ar te ri osc le ro si s or  hyperte nsion  (benign,. 
They exclude them with malignan t hyper tension 
(400.2). The following fou rth -digi t sub-divis ions 
should  be u sed with the se  ca tego rie s:

.0 With hyper tension (benign)
.9 Without mention of h ypertension

430  Subarachnoid  haem orr ha ge  / y s
As ICO 330 1

431 Cereb ra l haem orr hage  / / / _  S
As ICD 331

432 O cclusion of p re -c er eb ra l ar te ri es
H Z ,  z i / r

433 C ereb ra l thr om bosis  _____

Hiof~cerebr.>i434 C er eb ra l embol ism
Includ es ce re bra l Infarc tion  

(a rter y) occlusion NOS

425 Cardiomyopathy j i t

435 Tr an sie nt  c er eb ra l ischae mia

436 Acute but ill- defin ed  ce re br ov as cu la r dis ease

437 Ge ner alized ischaem ic ce rebr ov as cu la r dis eas e }■{[

40



t
,4 3 r  Oth er and ill- def ine d ce re br ov as cu la r dis ea se  / A  p L .O  A rte rio sc le ro tic  gangrene

Excludes  hem iplegia (old or long-stand ing ) of /  .9 Gan gren e not elsewhe re  c la ss if ie d
uncer tain orig in (34-1) but

Includ es hemipleg ia specified  as  due to hyper­
tens ion or  ar te ri osc le ro si s

Di se as es  of  ar te ri es , ar teriol es  and cap ill ar ies  (410-4

4,40 A rte rlos cl er osi s _________________
Excludes the lis ted condit ion s with any cond i­

tion  In 4OO-4CM. 410-414 , 430-4 3S (ass ign to 
these  con ditions), 428.9 (428 .0) and 445.9  
(445.0), and when repo rte d as  the  underly ing 
cause of any condi tion  in 342, 424, 427, 441- 
444 (as sig n to these  conditio ns)  or of the 
te rm s neph rit is (ch ron ic)  (i nt er st it ia l)  and 
Br igh t'6  d isea se  (ch ron ic)  (403)

.0 .£ > L « o ru i_ _ Z L tL ..._______________________

. 1 Of r ena l ar te ry  p  • j ___________________

.2 O f p er iphe ra l ar te ri es  

.3 Of ot he r spe cif ied  art e ri es
Exc ludes art eri osc le ro si s,  co ro na ry  (412)  

and ce re br al  (437) .
. 9 Ge ner alized and un sp ec if ie d- n * "J ______ . .

441 Ao rtic  ane ury sm  (n on -s yp hi ll tlc l
Inclu des the lis te d con ditions  when specified  as  

due to hyperte nsion o r ar te ri osc le ro si s 
.0  Di sse cting ane ury sm  of ao rta (any . par t) /? /#  
. I Ane urysm of ao rta,  thorac ic  or . unspe cif ied
.2 Ane urysm of a or ta , abdom ina 1_ / r /* J
.9 Other '

442 Other aneury sm

443 Ot her pe rip he ra l vas c^ la ^Jl se as e
As ICD 453_

.0  R aynaud's  syn drome 
.1 Th romb o-a ng iiti s ob lit er an s (B ue rg er 's 

di se as e)  .
.2 Ch ilblains  
.9 Oth er

4.44 A rter ia l emb oli sm jn d  th ro m b o s is ^  / / £ -

.0  M ese nte ric

.1 R e n a l __________
.2 P er ip her al ar te ri es
.9 Oth er a rt e ri es , not els ew here classi fie d

445 Ga ng ren e____________
Exc ludes diabet ic gan grene (250).  gas gangrene 

(039.0), and gangrene of ce rtain si te s (see 
Alphabetical Index)

446 Other di se as es  of s ri e rl e s  snd in e rl o lc s__ '  —>.--------------  —  ™

77 Ai-

A l

.0  P olya ric r Itlx r.od gj j________
• 1 Hy persensi tiv ity  angii tis_ ___
.2 Rheumatic art e ri ti s  
.3 Wegen er' s gran ulomatos is
.4 Crania* a r te ri ti s____________
.5 Throm bot ic microang iopa thy 
.9 Othe r

447 Di sea ses  of cap ill ar ie s
A. ITH »AT I /As ICD 467.1

Di seas es  o f vei ns and lym phati cs,  and other d isea ses
o f cir culat ory sy st em  (45O-45S) ' A
450 Pulmonary em bolism and in far ction  A -

K t ICD 465

451 Ph leb itis  and ihrom boghleb lila  & / . ' / . / f f . .

.0 Of low er ex trem iti es  
As ICD 463

.9 Of o ther si te s_______

452 Po rta l vein th ro m bo si s-

SSL453 Other venous  em bolism and throml 
As ICD 466

s j l f -454 Va ricose veins of lower ex tre mltie i 

.0 With u lce r

.9 Without men tion  of ulce r

455 Haemorrh oids .A LA f-
456 Va ricose veins of othe r si te s 

As ICD 462 ________ A -
.0  Of oesophagus 
.1 Of sc ro tum  
.9 Of othe r si te s

457 Non-Infe ctive  di se as e of lym| 
As ICD 468.3

I f

channels

Excludes lym phang itis  with c el lu li tis  (682) and 
lym phadenit is, acute  (683),  chro nic (289.2),  
mesen te ric  (289.3), unquali fied  (289.4)

458 Other di se as es  of c ircu la to ry  syste m
As ICD 467 exc ept  d isea se s of ca pi lla ries  (447) 

.0 Hypotension

.9  Other and unspec ifie d ci rcul ator y di se as es

*  1



, VIM . DISEASES OF THE RESPIRATORY SYSTEM .3 Staphylococcus 
.9 Other

A r ^ r c s p f e ^ r y m A c f io n x f e x c r p f m .f lu r n z a /^ - ^  483 Pneumonia due to oth er spe cif ied  o rgan ism  / )

460 Acuiena» oplurytigHI» (common cold ) j  A I tx c iu dcs pneumonia coc cidioidomy cosis  '
As ICD 470 ------- J  / T I (114); histo pla sm osis (II S) ; Q- feve r (083.1) ; '

461 Acute  sin us iti s_
As ICO 471

462  Acute  pharyngifl.s_
As ICD 472 without sub-d ivi sions

<63 Acute tons ill iti s / w  / / r z ^ z ?
As ICD 473

and othe r di se as es  clas si fie d as  infect ious 
(000-136)

484 Acute In te rs tit ia l pneum onia /_______A  I

•£) A \  485 Bron chopneumonia , unspe cif ied /  ______A  I

Exc ludes bro nchio liti s (466) and lipo id pneu­
monia (519.2)

486 Pneumonia, unspeci fied
464 Acute lar yn gi tis  and trac he iti s /7 f \ f£  / )  I -

As ICD 474 ---------  1---- 1 Br onchitis , emphyse ma  amt as thm a (490-493)
Excludes  acu te bronchit is (466)

465 Acute upper re sp ir at ory . In fw lo p  of multip le 490 Br on chitis . u n q u a l l f i e d _ / < Z L y / ^ .  A  I
t  . n  AS ICD 501

As IC D  475  *  «? • j  » a_  Exc ludes the  lis ted conditions  with emphysema
466 Acute bronch itis  and bro nchio liti s ( 4 9 , )

Ac in n  mH K w r - w i  j.
491 Chron ic bro nchit is__________ / f z . ( .Ab ICD 500 and bronchiol itis

In flu enza  (470-474) Ab ICD 502 without 6ub -divis ion s

•470 Influenza unqualified  A * 'l _____ A  I

471 Influenza with pneumonia /) I l | (_
As ICD 460 n r

472 Influ enza with ot he r re sp ir at ory  ma nif est ations
A I  n l

473  Influenza with  diges tive ma nif est ations
As ICD 482 | /(AH

492 Emphysema  _____  ______
As ICD 527.1 '
Excludes  the  lis ted conditions  with bron chit is, 

chr onic or  unquali fied (491)
493 Asthma _______________ b i

As ICD 241 '
Exc ludes the lis ted con ditions  with bronchit is:

•c ut e (466),  chronic (491), unqualified  (I'A)/ 
and em physem a (492)

474 Influe nza with ner vous ma nif est ations
As ICD.482_________________ A  t N J  .

.Pneum onia  (4SO-4S6)
Excludes  lipid pneu monias and eos inophi lic pneu­

monitis (519.2)

* '•120 -Viral pneum onia A  . H L-
•- » ‘. ' —Excludes  Influenza vi ru s pneumonia (471);

- m ea sles  pneum onia (055); ps itta cotic  pneu­
monia (073)

481 Pne umococca l pneum onia A  I f-f L  

•• < 82 Ckher  ba ct er ia l pneumonia 

-JO Fri cd la nder 's  bac illu s 
aa—..  -J  Haemophilus  influenzae 

.- 4  Str ept oco ccus

Other di seas es  o f upper resp ira tory  trac t (5OO-5OS)

500 Hypertrophy, of tons ils  ar.d adeno ids
As ICD 510.0

501 Pe ri to ns ill ar  ab sc es s (quinsy)___  _______
As ICD Sil

.502 Chron ic phary ng itis  and nas 
A sI C D 512 Z

.0 C hro nic  p har yngit is ___

.1 Chronic nasop haryn git is

503 Chro nic  sinu sit is
As ICD 513___________

504 Deflected na sa l 6eptum___
As ICD 514

aS

j f e ,  a/ ‘
At
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505 Nas al polyp
As 1CD3T5'

505 Chronic lar yngi tis  
As ICD 516

.2 Other di se as es  of lung

.9 Other
As ICD 527 .2, except acute  oedema of lung 

(519.1 )

507 Hay fe ver  A |
As ICD 240

508 Oth er di seases  of upp er re sp ir at ory  t ra c t
As ICD 517 / j f x /  / / ^ ____ /  I

Other d ise ases  of resp ira tory  sy stem  (510-519)

510 Empyema
As ICD 518

511 Ple ur isy  __
As ICD 519

jj z  / u

.0 Without me ntio n of effusion or tube rculos is 
,1 With effusion, with mention of a ba cter ia l caus e

othe r than tub erc ulos is
.2 Othe r spe cif ied  for ms  of effus ion , except  tube r­

culous

512 Spontaneous pneumothorax x
As ICD 520________ /1LZ .______ -

513 Abscess of lung 
As ICD521__

514 Pulm onary conges tion  and hyposta sis  
As ICD 522 __________< / .6

515 Pneumoconiosis due to si lic a and si lic at es  
Excludes  sil icotub crcu losis (010)

.0 Silic osi s

.1 A nth rac osilic osis

.2 Asbestosis

.9 O the r, including pneum oco nios is unspec ifie d

516 Other pneu moconioses and re la ted di se as es  

.0 Due to inhal ation of othe r inorganic  dus t 

.1 rXie to  inhala tion of ot he r dust

.2 IXjc to Inhala tion of fume s

517 Other chronic in te rs ti tia l pneum onia J
As ICD 525 (w ith dele tion of note ) {■C/'

514 Bronch iec tasi s 
As ICD 526

3W (Xher di seases  of re sp ir at ory  sy st em ĵ - ^ i '

.0 Pulmona ry c oll apse
As ICD 527.0

•I  Acute oedema of lung without men tion of h ea rt

IX. DISEASES OF THE DIGESTIVE SYSTEM

Di seas es  of  ora l ca vi ty , saliv ary glan ds and jaw s 
(520 -52 9 ) ^ ^ _______ _________ ______________ _

:rupd<?n J > £ _
520 Disorde rs  of tooth developme nt and eru ption

.0 Anodontia
Exc ludes miss ing tooth with abno rm al 

sp ac ing(5 24.3)
.1 Supernu me rar y tee th

Exc ludes su pe rn um erary tee th cau sing 
crow ding (524.3 )

.2 Abnormali ties of  s iz e and form
.3 Mottled tee th
.4 Enamel hypoplasia
.5 He red ita ry  d is tu rb an ce s in tooth s truct ure  NEC 
.6 Di stu rba nces in tooth  erup tion

Excludes  im pacte d, embedd ed tee th  with ab­
no rm al positio n of suc h teeth  or adjac ent 
tee th  (524.3)

.7 Teeth ing syndrom e 

.9 Othe r and unspec ifie d

521 Di seases  of h ard tissucs_of-lhSLI£eXlX.

.0 Denta l ca ri es

.1 Att rition

.2 Abras ion
.3 Erosion
.4 Resorpt ion
.5 Hy pcrcem ent osi s 
.6 Anky losis
.7 Po ste rup tlv e co lour cha nges 
.8 Irr ad iated ena me l 
.9 Other and unspec ifie d

522 Di seases  of pulp and pe ria pica l tis su es

.0 Pu lpi tis

.1 Ne cro sis  o f t he pulp

.2 Pulp d ege ner ations

.3 Abnormal har d tis su e formation In pulp 
.4 Acute apical  perio do nt iti s 
.5 Pe ria pica l ab sc es s
.6 Chronic apica l perio donti tis  (granu lom a) 
.7 Fi stul a from pe ria pi ca l les ion s 
.8 Radic ula r cy st
.9 Other and unspec ifie d

523 Pe riodonta l di sc aa

.0  Acute  gin giv itis  

.1 Chronic gin giv itis

43
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.2  Gingival re ce ss io n 
.3 Acu te perio do nt iti s 
.4 Chron ic pe rio donti tis  
.5 Perio do ntos is 
.6 Ac cre tions  on tee th 
.9  Othe r and unspec ifie d

524 Dc nto -facia l anom alies  including malo cc lu s io n ^ ^ .

.0  Majo r anom ali es  of Jaw siz e 

.1 Anomalie s of Ja w.cr an ial bas e re lat ion sh ip  

.2 Anomalie s of den tal  a rc h relationship 

.3 Ano malies  of too th position

.4 M alocclusion NOS

.5 De nto -fa cia l functional  abn orma lit ies

.9 Other and unspecifi ed

525 Oth er di se as es  and conditions  of the  teeth  and 
sup portin g st ru ct ur es  ________________

.0 Acquired  a bsen ce  of tee th
Ex clu des miss ing tee th caus ing malocclusion 

(524.3)
.1 Atrophy  of e den tuldus alv eo lar  ridge 
.9  Othe r and unspec ified

526 Di seas es  of the

.5 Disea ses pf lips
Excludes  ang ula r chei losis  in vit am in de ft.

cle ncy  (262, 263) ---------------------------
.6  Leukoplakia  ___________
.7 Ot her dis turban ces of kera tin i6a tion
.8  Oral subm ucous fib rosis  ___ __________ ___
.9 Other and unspecifi ed __________ ____  _

529 Disea ses of the  tongue and o th er  o ra l cond itions
.0 Median rhom boid  g loss iti s __________________ / l / /
.1 Geograp ica t tongue (benign,  migratory glos si ti s)  W S
.2 Other gl os si ti s ... ____________ .__________
.3  Hypertrophy of tongue pap illa e ___________ ____ y /C
.4 Atrophy of tongue pap illa e ____________________ f f s
.5  Pl ica ted  tongue
.6 Glossodynia  (glossopyros is)  __ _______________ ACf
.9 Other and unspecified ________________________ AC/

Dise ases  o f oesophagus, stomach and duodenum (530- 
537)

530 Disea seso f oe sophagus 
As ICD 539

•0 Funct ional di so rd er s of o e s o p h a g u s *

.0 Develop men tal den tal cy sts
Excludes  ra dicu lar cy st  (522.8)

.1 F is su ra l cy st s 
.2 Othe r cy st s
.3 Re pa ra tiv e giant ce ll gra nulo ma 
.4 Inf lam ma tory conditions  
.5 Alveoli tis  (dr y soc ket )
.9 O ther and unspecified 

SZ ZJXscjg cs of the sa liva ry  glands A

531 Ulcer of stom ac hy
As ICD 540 exc ept  pep tic~u lcF r ~ NOS (533)

A*1
'JjiA------
AV

.0  With pe rfo rat ion

.9  Without ment ion of per for ation -

.5 Si alol ith iasis

.6 Mucocele (ra nu la)

.7_Disturhances_ol BaUjam _sscre tlon / rZtl /J  f
_8 Slalrt «ia f \ )  s

532 Ul ce r of duodenum
As ICD 541 — — -

.0  With pe rfo rat ion  

.9 Without men tion  of perfo rat ion

533 Pepti c ulc er , si te  unspec ified

.Ô Wi th pe rfo ra tio n A /

.9 Without mention of p erfor ati on  '

.8 S ia losis  ___

.9 Other and unspec ified

528 D isea se s of the or al  soft tis su es , excluding gingiva
and tongue  X)f -~

.0  Stom ati tis
Excludes  Vincent'6 sto ma tit is (101)

.1 C ancru m or is  (n o m a )____  _____
•2 O ra l aphthous ulc erat ion ________
.3 Cel lu lit is  and ab sc es s ___ __
.4 Cys ts

t/s

- V

zf<7.
AM534 Ga st ro je juna l ulce r

As ICD 542 

.0  With pe rfo rat ion  

.9 Without mention o f p er for ati on

535 Ga str it is  and duodenitis
As ICD 543

536 Disor de rs  of function of s tom ach f t } } )
“ As ICD 544 ----------------Z J

.0  D isorde rs  of g as tr ic  se cr et ion Z?

.1 Disor de rs  of ga st ric mo tili ty / • ,

.9  Othe r ............ ......................
------------------ ---------------------------
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537.'Other diseases of stomach and duodenum / I / I f  
• As ICD 545

.8 Of other specified  sites

Appendicitis (540-543) 

540 Acute appendici tis l\'*
As ICD 550

.0 With pe rito nit is____________

.9 Without mention of pcri to n lt lS y// /,

541 Appendic i ri s, unqualified
As ICD 551

542 Other appendicit is______

JlhL

jAL
As ICO 552

543 Other diseases of appendix yj / / )
As ICD 553 '

Hernia  of abdominal cavity (S50-SS3)

550 Inguinal hernia without mention of obstruction
AsTCCrSilff.0

551 Other hernias of abdominal cav ity without men­
t ion of obstruction fr T A

.0 Femora l ___________
As ICD 560.1 

.1 Umbilical fw
As ICD 560.2

.2 Ventra l ( incis ional)
----- As*lCD"56073

J  Diaphragmatic
Excludes" hernias due ho'grcss congenital 

defect o f diaphragm (756 8)
.8 Of other specified sites /J /, 7

As ICD 560.4 "except dlapnragmaticTicmia 
above J r /1

.9 Of unspecified  s ite_____ fJ /M __________—_
As ICD 560.5

552 Inguinal hernias with  obstruction M

As ICD 56l.O

553 Other hernia of abdominal cavity with obstruction

As ICD 561.1 
I U mbilical

As ICD 561.2*

A M

.2 Ventral  (incis ional ) 
As ICD 561.3*

J  Diaphragmatic

As ICD*561.4 except diaphragmatic hernia 
above

.9 Of unspecified site ____________ _
As ICD 561.5

"O ther diseases 0 / intestine and peritoneum (560-569)

560 Intestinal obstruction without mention of hernia 
As ICD 570 except mesenje^jp infarc tion (447.0)

.0 Intussusception / iM ^

.1 Para lytic  i lc us______ ' J

.2 Volvulus .

.3 fmpact idh~df"lntcs tine 4,

.9 Other and unspecified-

561 Ca stro-e ntc rltis  and co liti s,  except ulcerative, of
non-Infectious origin

Excludes co lit is , diarrhoea , e nte ritis , gastro­
enter itis , Infectious o r jjnsyeeified (009)

562 Diverticula of Intestine A  A)

.0 Small Intestine 

.1 Colon

.0 Regional enter itis
As ICD 572.0 W.1 Ulcerative co liti s
As ICD 572.2

.9 Other C 7
As ICD 572.3

564 Functional d isorders of intestines t o  ..

.0 Constipation t o
As ICD 573.0

.1 Irr itable colon K

.9 Other A Z f
"As ICD 573.3 except membranous'colitis  '

(564.4)

565 Anal fissure and f istula A / 7

.0 Anal fissure 

.1 Anal f istu la

566 Abscess of anal and rectal  regions 
As ICD 575

Mi
Excludes hernia due to gross” congenital

defect of diaphragm (756.8)

567 Peritonitis
As ICD 576

568 Peritoneal adhesions 
As ICD 577

45
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569 Other  di se as e!  o f in iesl ines  and perito neum  
As ICD 578 

Diseases o f l iv e r. g a lt h li il d f r  and fan e te a t (570-577)
________ b- >____________

570 Acute and subacute ne cros ic of  l iv e r 
As ICD 5S0

571 C ir rh os is  of  li v e r frfyf
.0  A lcoh ol ic  A"11S .9 O the r -AW-

572 Suppurat ive hep atl tls .an d li ve r abscess 
 As ICD  582 /f ^ (
573 Other diseases of  l iv e r/ty f

As ICD  583 except po rtal  vein ob struc tion 
(452)

574 Cho lc ll thias is 
As ICD  5S4~

575 Cho lecy st itis and ch olan gi tis , withou t mention of 
£ £ !£ !£ " _ _ ____

As ICD 585 '  '  — -------------------- ----------—

576 Other  diseases of  ga llb lad de r and b il ia ry  ducts  
. as icd ss6 / y / ; /

577 Diseases of pancreas *!

.0  Acute pa nc reat itis
As  ICD  587 .0 '  1 “ -------

. 1 Chron ic pa nc reat itis
As  fcD 55771--------------~r~jr

.9 Other  dis eases of  pancreas f i / i f

As  ICD 587.2 exc ept  fib ro cy st ic  disease 
of pancreas (273.0)

X. DISEASES OF GENITO URINARY SYSTEM

t 554) Inclu de  th e llsu
Xepftnfts  and nephros is (5S0-581 )y

Ca tego rie s 560-581 (but  not SS V̂TlScluJe ihcKsied  
co nd itions wi th hype rtension ibenign, but exclude  
them w ith  m alignan t hypertension (400.3)

5110 Acute ne ph rit is

581 Nephrot ic syndrome

582 C hron ic nep hr it is  
'  E xc lu d e sT h e ie rr o r’ch ronlc B rieh t's  dis ease.”  

"c hr on ic  in te rs ti ti a l nephri tis" and "c hr on ic  
ne ph ri tis NOS" when spec ifie d as a rt e ri o ­
sc le ro tic  o r due to  any con dit ion  in 440 (403)

583 Nep hr itis unquali fied
Excludes  the term s "B ri gh t's  disease NOS.” 

" In te rs ti ti a l ne ph rit is  NOS" and "n ep hr it is

NOS" when spec ified as a rte ri osc le ro ti c  or  
due to  any con dit ion  in 44,0(403)

584 Renal sc le ro si s,  unqualifie d /fast_______
Excludes  tho con dit ions when sp ec ified  as

arte riosc le ro tic  o r due toa ny  co nd ition  in  401, 
403 (403).  402, (404 )o r ma lignant hype rtens ion  
(400 .3).  It  als o exc ludes contracted  kidney , 
hydronephrot ic (591) andpye lon ephr itic (590 .0)

Other  diseases  o f ur in ary  system (590-599)

590 Infections of kidney / I  f ______________

.0  Chron ic py elo nephrit is  / f T / *

. 1 Othe r py elon ep hr itis,  py el iti s and py eloc ys tlt is  
Remainder o f ICD 600.0 f fy 's !

.2 Abscess of  k idney and p er ire na l tissue 
As ICD 600.1

.9 CXhcr " * y . --------------
Kt> ICD 600.2 tf/M

591 Hydro nephros is 
As ICD 601

592 C al cu li of  kidney and u re te r
As ICD 602

593 Other diseases  of kidney and u re te r

.0 Renal  d war fis m  » / ^ r - ^

.1 Acute  tubu lar nep hro sis  '
Excludes trau mat ic  a nu ria  (crus h svndrome) ------

(N996 .7)
.2 Other rena l disease /T Z v
.3 Obs tru ct ion  of  u re te r,  not els ewhere cla ss ified  
.4 Othe r diseases of  ure te r *

Rest  of  ICD 603 fiftf
594 C alcu li of  othe r pa rts o f the 

As ICD 604
e ur bi i

a*L
iary system

595 C yst it is
___ As JC D 605 AM

596 Other diseases of bla dder . 
--------As  ICD 606 - ......... AM

597 U re th ri ti s  (no n-v enere al)  
_____ As ICD 607 AAA

598 S tr ic tu re  o f urethra
As ICD 608 AAJ

599 Other dise ases of  u rinary  t ra c t / , '* ? /

Dise ases  o f male g en ita l organs (600-607)

600  H yperp las ia of pro sta te
ArA C A
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601 Pr os ta ti ti s 
i As ICO 611

615 Othe r di se as es  of ov ary  and Fal lop ian  tube  y / J) 
As ICO 625 with su b-d ivi sio ns :

602 O ther  d isea se s of pr os ta te  >- /P
As ICD 612 J  '

603 J^L
604 O rchi tis  and epidid ym itis  f o l _____ H )

As ICO 614

605 Redundant  pr epuce and ph im osis FI P

As ICD 615

606 S teril ity , male _ /?*?»).  _____ ____________
As ICO 616 '

607 O llier di se as es  of male gen ita l org an s H D

As 1CD 617 with  sub -div isi on s: f y y )

.0  Leukoplakia of penis

.1 Erythrop lasia  of penis

.2 Chronic ulc erati on  of pen is

.3 Balani tis

.4 Sem inal  v es icu lit is

.5 Other  infl ammatory dis ea se s

.6 Sperm ato cele

.7 To rsi on  of te st is
.8 Atrophy of te st ic le
.9 Oth er

Rema ind er of ICD 617

Disea ses o f breast,  ova ry.  Fallo pian tube and para­
me trium  (610-616)

610 Chronic cy sti c dise as e of br ea st
As ICD 620

.0 Pr olap se  of o var y 

.1 Hydrosalpinx  

.2 Ovarian cy st , rete ntion 

.9 Oth er
Remaind er of ICD 625

616 Di seases  of pa ramet riu m and pelvic per itoneum  f'l  0  
(fema le)

As ICD 626 with 6ub-d ivis ions:

.0 Pe lvic inf lam ma tor y di sease 

.1 Pe lvic perit on ea l adh es ion s, fem ale  

.2 Pe lvi c con gestio n, fem ale  

.9 Other
Rema ind er of ICD 626 exc ept  rec tov aginal  

fis tula (629.8)

Di seases  o f uteru s and oth er femal e gen ita l organs 
(620-629)

620 Infective di se as es  of ce rv ix  ut er i / I  

Excludes tri cho mo nal  infect ions  (131)

.0  Chron ic ce rv ic it is  

.1 Other ce rv ic it is

621 Other di se as es  of c ervix

.0  Leukoplak ia of c ervix

.1 Erythrop lasia  of c ervix

.2 Hy perplast ic endo metrit is of c erv ix 
.3 C hro nic  eros ion ar.d u lce rat ion o f ce rvi x 
.4 Old lace ra tio n of c ervix
.5 St rict ur e of ce rvix
.6 Atrophy of ce rvi x
.9 Other

611 Oth er di se as es  of b re as t H D

.0 Acute  mas ti tis  not as sociated  with lac tat ion  
As ICD 621.0

.1 Hypertro phy  of b re as t 
As ICO 621.1

.2 Fis su re  of n ipple

.9 Oth er
Remaind er of ICD 621.2•

612 Acute  sa lpi ng itis  and oophori tis  
As ICD 622

H D

H D

hi t

Al
622 Infective dis ea se s of uterus  (except  ce rvix), va­

gina  and vulva
Exc ludes tric homo nal  infect ions  (131)

.0 Infect ive  di se as e of ut erus , exc ept  ce rv ix  
As ICD 630.1

.1 Vaginitis  and vulvitis  
As ICD 630.2

623 Uterovag inal pro lap se
H D

613 C hronic sa lpingi tis  and oophori tis  
As ICD 623

614 S alping itis  and oophori tis , unqualifi ed 
As ICD 624

h l  P

.0  Cy stocele

.1 Rectoc ele

.2 Ur ethro ce le

.3 Vaginal cnterocc le 

.9 Other
Remaind er of ICD 631

47



624 Malpos ition  of u te ru s
As ICD 632 with su b-d ivi sio ns :

.0  R etrov ersio n and ret rof lex ion  

.8 Other 

.9 Unspeci fied
Re ma ind er of ICD 632

625 Oth er di se as es  of uteru s

.0 Hyperpla sia  of endometrium 

.1 Atrophy  of  u te ru s 

.2 Subinvolution of u terus 

.9 Other

626 Disor de rs  of mens truation
As ICD 634 with sub-d ivi sions:  

.0  Abse nt

.1 Scanty 

.2 Exces sive 

.3 Painful 

.4 Fre quen t 

.5  Ir re gu la r"

.6 ln te rm en stru al  bleed ing 

.7 Pos tmeno pau sal  bleed ing 

.9 Other
Rema ind er of ICD 634

627 Meno pausal sym ptoms  
As ICD 635

H D

628 St er il ity , fem ale  kl  V
As ICD 636

629 Other dis ea se s of fem ale  gen ita l organs  

.0  Le ukop lakia of vagina 

.1 Erythr op la sia  o f vagina and vulva 

.2 Kraur os is  of vulva 
. .3 Lcukorr hoea

As ICD 637.0 
.4 Uns pecified  infec tion 
.5 Vaginal blee ding 
.6 Old lace ra tio n
.7 Str ic tu re  or at re si a of vagina  and 
.8 Rectovag inal fis tula 
.9  Othe r

H>

hymen

XI. COMPLICATIONS OF PREGNANCY. 
CHILD-BIRTH AND THE PUERPERIUM

Complications o f pregnancy (630-634)

' 63 0 In fections of  genit al trac t dur ing  pregnancy
Any con dition in 612 . 613 . 614 . 616. 620 or 

622 ar is in g during pregnancy

H D
631 Ectopic pregnancy Hl)

.0  Abdom inal pregnancy , without  ment ion of seps is  

.1 Tub al pregnancy, without men tion  of sep si6  

.2 Ov arian pre gnancy, without men tion  of se ps is  

.3 Other or  unspec ified ecto pic pre gnancy, with-* 
out mention of seps is

.4 Abdominal pregnancy, with 6cps is 

.5 Tubal  pregnancy, with 6epsis 

.6 Ovarian pregnancy , with 6cpsi s 

.9 Other  or unspec ified ecto pic pregnancy, with 
se ps is  *

632 Ha em orrhage of preg nancy

.0 Placen ta pra evia 

.1 Prem atur e separat ion  of plac enta  

.2 Ha em orrhage from  ma rginal sin us  

.3 Th rea ten ed  abortion

.4 Due to a fibrinogenaemia  

.9 Ot her and unspeci fied

633 Anaem ia of pregnancy

HD

HD
As ICD 646 with sub-d ivi sions:

>0 Macro cyt ic anaemia of preg nancy , ______
. 1 Iron  def iciency  a naemia of pre gnan cy /. / 'Z .  _ .
.9 Other and uns pec ified anaemia of pr eg na nc y/ 'J/ j

634 Other  com plications of pr egn ancy _____

.0 Malpos ition  of foetus  in u terus
Exc ludes de liv ery with a bnorm al pr es en ta - ' 

lion  (656)
.1 Rup ture  of p regnan t uteru s 
.2 Hyd atid ifor m mole
.3 Placen tal abno rm al iti es  not elsewhe re c la ss i­

fied
.4 Hydramnios
.5  A ir em bolism during pregnancy  
.6  Molar pre gnancy, undeliver ed .
.9 Other  /flVl

Urinary infections and toxaem ias o f pregnancy and the 
pu erpe riu m (635-639)

635 Urin ary infect ions ar isi ng  
the  puerpe riu m A I

aunng^pr cgn anc y ^>nd

,0  Py el iti s and pyeloneph riti s 
.9  O the r ur inary infec tion

636 Ren al di se as e ar isi ng  during pregnancy  and the
. pue rper iu m __________________ 6

Any condition in 580, 581 or  583 ar isi ng  during  
pregnancy and the pu erp erium . Excludes  the 
lis te d con ditions  with p re -ecl am ps ia  (637.0) 
o r ec lamps ia (637.1)
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637 Prc -eclam ps la . ec lam psia and tox aemia, un-j
specified_________  Z Z /s k —■— fc» *'

.0 Prc- cc lamps la
Eclamp sia ________//•'*.{

.9 T oxaemia, uns pec ified

638 Hyp eremesis  gra vid aru m rl>

.1 Manipulat ion without Ins tru me nts  

.2 For ce ps , mid and high 
□  F or ce ps , low 
.4 Fo rcep s,  unspec ified 
.5 Vacuum ex trac to r 
.6 C ae sa ria n sec tion 
.8 Other su rg ical  or  Ins trume nta l 
.9 Uns pecified  type of d eli very

.0 With n eu rit is

.9 Without mention of ne ur iti s 650 Delivery  without ment ion of com plicati on 
As ICD 660

639 O ther  toxaem ias  of p regnan cy and the  pue rperium  . i s  . a .
- — f______ r l If 651 Delivery  com plicated by pla cen ta pra ev ia  or

,0 Acute ar.d subacu te nc cr cs is  of liv er  r ' ^ 1
.9 O ther

an tep artum  haem orr ha ge  
As ICD 670

Abortion  (640-6451 J&L
Ca teg or ies  MO-615 include any in ter ruption  of 

pregnancy bef ore  28 weeks of gesta tio n with a 
dead foe tus . T he following fou rth -d igit su b-divi ­
sio ns  shou ld be use d with ca te go ries  M0. M l.  
M3-M 5

.0 With s ep si s
With men tion  of se psi s o r any condi tion  

. ' In 63S. 670. 671 or 673.9
| -  (l M .1 With toxaem ia _______________

With m ention of toxaem ia or any condi tion  In
.  636-639

( h  ifa •  t 'U J  .2 With s ep si s and toxa em ia /,* #)
.9 Without men tion  of  se ps is  o r tox aem ia

652 De livery  complicated by re tai ned plac enta
As ICD 671

653 De live ry com plicated  by othe r postpartum
haem orrhag e 

As ICD 672

> ID

H P

654 Delivery  com plicated  by abnormali ty of bony [)
pe lvis 

As ICD 673

655 De livery  co mp licate d by foctopclv ic disprop ort ion  p Q
Exc ludes the  conditions  with ment ion of abnor­

ma lit y of bony pelvi s (654)

M0 Abor tion Induced for  medical indicat ion s VI T> 656 D elivery com plicated by malprc scn tat lon  of foetus H
Fo r pr im ary mo rta lit y tab ula tio ns , exc ludes 

the lis ted con ditions  if the com plicati on of 
pregnancy or  othe r pr e- ex is ting  dise as e r e ­
qui ring  the  induction is known

641 Abor tion induced  fo r othe r legal ind ica tions J)

642 Abor tion Induced for  othe r reas on s

.0  With seps is

.1 With haemo rrh age •

.2 With 6eps is and hae mo rrhage 

.3 With lac era tio n of pelvic org an (with  o r with­
out mention of se ps is  ano haem orr ha ge) 

.9 Without men tion of se ps is , haem orr ha ge  or  
lac era tion

643 Abor tion specified  as  spon taneous A/J)

644 Abortion not specified  as  induced or spontan eous 662 An aes the tic  dea th in uncomplicated  de liv ery  
|  j Excludes  ana es thet ic  dea th in com plicated

645 O the r abortio n

De/ iver y (650-6625
The following four th- dig it 6ub-d ivi sions should be 

U6Cd with these  ca tego rie s:

.0  Spontaneous

Excludes  the  con ditions  with mention of di s­
pro portion  (655)

657 Delivery  com plicated  by prolonged  lab our of oth er
or igin  

As ICD 675

658 D elive ry with lace ra tio n of perin eum,  without f-j J)
mention pf o ther  lac era tio n 

As ICD 676

659 De livery  wi th ru pture of uteru s

660 De livery  wi th o ther  ob stet rica l traum a
As ICD 677 exc ept  ru pt ur e of uterus  (659) * I J

661 Delivery  with othe r com plicat ion s 
As ICD 678

de live ries  (651-661)

Complications of the p uerper ium  (670-676)

670 Seps is of chi ld -b ir th  and the  puerp erium  
As ICD 681

A lJ >
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€71 Puerpe ra l ph lebi tis  and throm bosis
A«ICD6R 2 ____ ____________________ > I

672 Pyrex ia  o f unknown o ri g in  d ur ing  die puerpe riu m
As 1CD 653

673 Pu erp era l pu lmonary em bo lism

.0 A ir  embo lism 

.1 Am nio tic  flu id  em bo lism 

.9 Other and unspecif ied

674 C ereb ra l haem orrhage in the puerp erium  .
As 1CD 687 _______ ____________ H | )

675 Pu erpe ra l blood d ys cras ias Vl \

676 Anaemia of puc m r lum M b
As ICD 6S8.0

677 Other and u nspecif ied  com plica tions  o f the pu er -
jg r lu m  '  |. | ft

.0 Sudden death from  unknown cause in the pu er ­
pe rium 

As 1CD 688.2
.9 Other

As 1CD 6S8.3

678 M as ti tis and o ther  diso rd er s of  lac tation } 11)
As 1CD 689

XII.  DISEASES OF THE SKIN AND 
SUBCUTANEOUS 1ISSUE

In fect ion s o f  sk in and subcutaneous tissue (6S0-6S6) 
Exc lude s v ir a l w a rts j0 7 0 .l )  and m ollusc um con - 

tag iosum (079.0) .

680 Do ll and carbunc le $  / I  1 A l* \

As 1CD 690

.0 O f face •

.1 O f neck 

.2 O f tru nk

.3 O f upper a rm  and for ea rm  .

.4 O f hand

.5 O f buttock  •

.6 O f o ther  pa rts o f lower  ex trem ity  

.8 Of othe r and m ul tipl e si tes 

.9 O f unspecif ied  si te

681 C e llu li ti s  o f fin ge r and toe a
As ICO  691 “  ’

682 Other ce llu li ti s  and abscess  
As ICD 692 and 6 ^3 

.0 O f head and neck 

.1 Of tr un k

.2 O f upper arm and forearm £

.3 O f hand, except finge r?

.4 O f leg

.5 O f foo t, except toes

.9 Of ot he r,  m ul tipl e,  and unspec ified 6ite6

683 Acute  lym phaden itis  f\ j ' l  J)
As  1CD 694

684 Impe tig o / f r v f  |» |i )
AsJ CD 695------------ ----------------------------------

685 P ilo nida l cy st  H  J)
As  1CD 221 1------------------" -----------—

686 Other  loca l infec tions  of  skin and subcutaneous
.t is sue  f l  1 f i V l ____________H b

As  1CD 698 wi th sub-div isions:

.0 Pyoderma 

.1 Pyogen ic granuloma 

.9 O ther

Othe r inf lam m at or y conditions o f sk in and subcutaneous 
tis su e (69 0-69S)

690 S eborrhoeic  der m at iti s .
_______ As 1CP "00_______ / r H / j _______ '

691 Infan t il e  eczema and r ela ted co nd iti o n s / ^ ? ' /  £>

69?_£>ther eczema and de rm at itis
Includes a lle rg ic  eczema and contact de rm ati tis

.0 Due to  detergents  

.1 EXie to o ils  and greases  
As  ICD  703.1

.2 Due to so lve nts_______
As ICD 703.2

.3 Due to dru gs
As ICD 703.3*

.4 EAie to  o thdr  chem icals  /
As ICD 703.4 

.5  Due to food

.6 D ie  to plants  (except food) A y  4 
As IC D 703.6  “

,7_I> ie to  radiat ion,  except sun b u rn // ,’ /  
As ICD 703.5

.8 EAie to othe r spec ified agents _ __  .
As ICD  703.6 plus  sunburn /< / • /

.9 Unspec ified  c ause____________• '

693 D crm ati tis  he rp et ifo rm is
As ICD 704.0 ‘ ~

694_Pemphlgu8
As ICD 704.1
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695 E rythematous con dit ions /
As 1CD 705 

,0  Tox ic erythem a
.1 Erythema m ul tifor m e < ery them a ir is )  /■)•/
.2 Ery thema tvxlosutn /  z ♦

.4 Lupus cry thematos

.9 O th er and  un qua li fied  fa  „ ..L

696 Ps or iasis and s im ila r _____ £ A _

.0 Psor iatic  arthro pathy K  

.1 Other  ps or iasis .
As 1CD 706.0 

.2 pA iap soriPsis
As ICD  706.1 

.3- P ltvriasis  rosea M .
As 1CD 706.2 . .

.4 P it y ri a s is r ubra p ila ri s  f t - A ' z  ..  

.5 O the r and un specified p ity ri a s is  .•(/•>
Rem aind er of ICD 706.3 .

.9 O the r______________ f i  f i l

As ICD  706.4

.0 Llchcjuiljnua_
M L J . 1

* 2.L L ic hen nit idu$ _
.9 Othe r and unspe ci fie d___ f t

Remainder of  ICD  "07 

698 Pru ri tu s and related  condit ion s A' / , '

.0 Pruri tu s ani_______________ / I  IS
As ICD  708.0 

.1 Pru ri tu s  o f ge nit al orga ns I M>
As ICD  708.1 

.2 Pru rigo _
As ICD  708.2 

4  U che nt fic at ion and liche n simplex  ch ronic us
As ICD 708.3 except dif fuse  neur od er mat itis 

(B rocq) and a top ic eczema (691) ^< >7

.4 Der m at itis fa cti tia  (arte facta)  , .. . 
___A s ICD 708,4 ;  f t l ' !

.9 O ther  p ru ri ti c  co nd itio ns  ,
. As ICD  708.5

O th er diseases  o f sk in and sub cutaneous tis su e <70 0- 
709)

700 Co rns 3nd cal lo si tie s 
 As  IC D 709______________ ■ f l

701 Othe r hype rtrop hic and a tro ph ic co nd itio ns  of sk in 
Exc lude s he re di ta ry  oedema of legs  (757.0); 

sc ler oderma (generalized)  (737 .0);  and d c r-  
matom yo si tis  (716 .0) — I f f l

.0 Circ um sc rib ed  sc lerode rm a 
.1 Ke ratodcrm a _____ j i \

As ICD 710.1 
Except congenita l co nd itions (757 .1) se bo r- 

rl io ci c war ts  and scbo rrho cic ke ra tosis 
<216.0) .

.2 St riae at roph lca c
As ICD  710.3

.3 Ke loid sc ar  J f  i '^ ___________
As ICD 710.71

'.9  O the r hy pe rtrop hic and atroph ic co nd ition s of 
. skin

As ICD 7 (0 .5

702 Other der m at oi cs ________  k i d ___
Xs~lCD 711 except congenita l co nd itio ns  (757.27" 

and seni le  war t (216.0)

703 Diseases of  nart
As ICD 712 exce pt congenita l co nd itio ns  (757.4)

704 Diseases of h a ir  and h air  fo ll ic le s y
As iS D 7 l3  except co o g e i3 5 r5 cd ft lo n iP 5 7 3 J “

705 Diseases of  sweat glands_

.(^A nh id ro s is ___

.1 P rick ly  heat___

.9_Other
Re ma inder of  ICD 714.0 except hidro cysto ma 

(216.2)

706 Diseases of 6ebaceous_glands 

.1 Acne va ri o li fo rm is

Re ma inder of  ICD 714.1 Z A ,
.3 Sebaceous cy st  ——
.4 Scborrhoca____
.9 O t h e r _______ i/LL

Rema inder of  ICD 714.2

707 C hron ic ul ce r of  skin

As ICD  716 exce pt congen ita l co nd itl on sp 57 .2 .
757.9)
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. X II I.  DISEASES OF THE MUSCULOSKELETAL 
SYSTEM AND CONNECTIVE TISSUE

A rt hri ti s and rhe um atism, except rhe um atic fe ver  
(710-718)

710 Acu te a rth r it is  due to pyogenic org an ism s 
I AS IC D 720 / |

711 Acu te 
-----------As IC O 721

-py ogenic  r r th r lt is

ir it is  and i 
mato id’ ar t

712 Rheumato id a rt h ri ti s  jrw i al lie d con dit ions

Osteo mye lit is and other di seas es  o f bone and  join t
(720-729)

720_ 0stecunye litis  and p eriosti tis  / p ' l _______
As'lCD 730 except os teom ye lit is  and pe riosti tis  

of  the Jaw (526.4)

.0 Acute os teom ye lit is

.1 Ch ron ic os teom ye lit is

.2 Unspecified os teom ye lit is

.3 P eriosti tis  wi thout me ntion of os te om ye lit is

/f'M
JO J uven ile  rheumatof3r ar th 'ritT

7?1 Oste it is  defo rm an s-  
As 1CD 731

.1 Rheumato id a rt h ri ti s  wi th sp.’eno-adenomcgaly 
and leukopen ia / / J

.2 Palln dro m le  rhe um atism

.3 Other  rhe umato id arthri tis*

722 Osteochondrosis

Re ina inde r of IC'D 722.0

.0 Juveni le  <

. 1 Juven ile  osteochondros is of  h ip_

.4 Spondy litis ank ylopoletica 
, As ICD  7 2 2 . 1 _______ ’ / ________

.5 Ch ronic  rhe um atic nod ula r fib ro s it is  
As ICD '722 .2

713 O ste o-a rt h ri tis  (a rthr os is ) and a lli ed conditions

.O O steo -a rthT Iti s (ar thrdS lS)  ------------------------
, As 1CD 723.0 /J /M

.1 Spondy li ti s  oste o-a rthrl tica (spondyla rthro sis ) 

.2 Tra um at ic  spondylopathy 

714 Othe r spec ifie d fo rm s of  a r th r i t is ; '/< (

zW------

.2 Other  ju venile  osteochondros is 

.8 Other  speci f ied fo rm s of oste o c h o n d ro s is / . - , 

.9 Unspecified / f t t }

.0 Osteo po ro sis__________________

.1 Hyp er tro ph ic pu lmonary  o st co-a rthrop athy Z X
•9 O t h e r _______________________________/ • / , '/

Rem aind er o f 733 except: Po lyos totic  fib rous  
dys plasia  of  bone (756 .6);  Cy st  of  jaw  , 
(526 .0-526.2); Cranuloma  of jaw  (526.3); 
Prognath ism  re tro gn athia (524.1)

.QJTjsumati c  a rt h ri ti s _____

.9  O th e r ________________
Remainder o f ICD 724

715 A r th r it is , unspec ified_____
As 1CD 725

716_Myos Itis
. Exc lud es  inf ec tiv e m yo si tis  (7

-yfst

'37)
.0 De rm atom yo sl tis  . 5
.1 Chron ic  p oly myo si tis  /? «/ / f \ I  S
•’ a h "  ________ _ I Z ~ 7  Z47l'  / / r

717 O ther  no n- art lc u la r rheumatism  J f j j )
.0 Lumbago

As ICD 726.0 —
.^ M yo fib ro s is  scapu lohumera l
.2 T o rt ic o ll is  not spec ified as congenita l, psycho-

__ genic , o r tr a u m a ti c ________n  t V )  , fJ *
\  As ICD 726.2 "

.9 Othe r mus cu lar rheumatism, fi b ro s it is  and
M .d smya lgia

718 Rheuma tism,  unspec ified 
. - .  As IC D 727 am

777?---------------------

-1  Knee
■9 O the r

72iP ls p la ce m ent of  Int erv ertebra l d ls c A / f  . f J  S
As ICD 735 wi th su b- division s:

,0  C er vica l
zZj-----

.8 O the r
.9  Unspe cified

726 Af fect ion of sa cr oi lia c joint A ; / / . a/ i
As ICD  736

727 Anky los is o f join t_______ A M
A6 ICD  737 wi th 6u b-division s:

.0  O f SDine

.1 O f sho ulder

.2 O f elbow

.3 Of w rl6t
^ 4  O f finge r “ z b ? ------------------

.5 Of h ip Z M -------------------
 .6 Of knee
_J _O f ank le .'J  ,

.8 Of o ther  and m ul tipl e si tes .r  ;f
_,9 Of unspecified si te

___
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728 Vcrtebrogcnic pain syndromes
ted as due to dl s-Excludes the conditions state 

placement of inte rver tebral d isc ("25); rheu­
matoid art hri tis  (712); spondyloarthrosls 
(713.1); spondylitis (713.2)

.0 Cerv lcakla___ _ _____ — / M i d - ----

.1 Cerv ico-cranlal syndrome ft  j't
1 diffuse syndrome? a.2 Cervlc o -b r a c h ia l_____

.3 Radicular synJrome of urPVT-J.fok5. 1.
Excludes brachial  neuri tis NOS (352) . _

.4 Cervical nn elopathv

.5 Pain in thoracic spine (with ra ’djcular
• visceral pain)_____

.(LTharacicjnyeJopathy- 

.7 Lumbalgia___ 7 ^ .

.8 Radicular syndrome of lower limbs
Excludes sciat ic neuri tis NOS (353)

.9 Compression syndrome of cauda equina

/ />
A ir
AM

,729 Other disease s of joint
f l ? )As ICD 73S except peri -ar thrit is 

Other diseases of  musculoskeletal syst em (730- 738}

730 Bunion ML
2ai^DQxiii^bu«iUA-and_KitQ&iT.QYiti i_^Z^_______

As ICD 741 and 742

732 Infective myositis  and other inflammatory diseases
of tendon and fascia______________ $■'}! i

As ICD 743

733 Other diseases of muscle, tendon and fascia
Excludes inborn defects of muscle (330); myo­

sit is (716); myofibrosis  (717) / /  S
.0 Myasthenia gravis 

As ICD 744.0___
.1 Muscular atrophy (idlopathic)_ 
.9 Other

Remainder of ICD 744 J  .

734 Diffuse diseases  of connective tissue
Excludes po lyar teri tis nodosa (446.0) Z

.0 Progressive systemic scle rosi s 

.1 Systemic lupus erythematosus 

.9 Other

735 Curvature of spine
As ICD 745 except congenital (756.1)

As ICD 746 except congenltar(7 55.9)

101

737 Hallux valgus and varus
As ICD 747 except congenital (755.9)

738 Other deformities ■ 

XIV. CONGENITAL ANOMALIES &

740 AnencephaluS___

741 Spina bifida
Excludes spina bifida occulta (756.1)

.0 With hydrocephalus ________&

.9 Without mention of hydrocephalus  ̂ //-J
y /5742 Congenital hydrocephalus  - -

Excludes the listed conditions w1th spina bifida 
(741.0)

743 Other congenital anomalies of nervoys systepr
.0 Encvplialocelc ‘
.1 Mlcroccphalus ~  ’ ____ A 5̂
.2 Other specified anomalies of brain ,
.3 Other specified anomalies of spinal cordT -A  
.4 Neurofibromatosis fM
.8 Ollier anomalies of  peripheral  nervous system 
.9 Unspecified anomalies of brain, spinal c o rd ^ ^  

________ or nervous system

> / » - tLL

744 Congenital anomalies of eye _ s J > ____
.0 Anophthalmos /
.1 Microphthalmos
.2 Buphthalinos
.3 Congenital cata ract
.4 Coloboma
.5 Aniridia
.8 Other specified anomalies of eye 
.9 Unspecified anomalies of eye

745 Congenital anomalies of ea r. face and neck
Excludes: clef t lip (749.1), anomalies of ce r­

vical spine (756.1), thyroid gland (758.2). 
parathyroid gland (758.3) and larynx (748.3)

.0 Anomalies of ear  causing Impairment of h ear-  
. ln g ___

.1 Accessory auri cle _____

.2 Other specified anomalies of ear

.3 Unspecified anomalies of ear ________

.4 Branchial cleft , cyst or fistula; pre- aur icular
sinus _____________________/ v f

.5 Webbing of neck .  ................ ........  _

.8 Other specified anomalies of face and nec k-^ P^, //3 

.9 Unspecified anomalies  of face and neck
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A/i>

*>46 Congenital ano malies  o f heart  

.0 Com mon truncus  

.1 Tra ns po si tio n of  grea t vessels  

.2 Tet ra lo gy  o f Fa llo t 

.3 V entr ic u la r sep tal  defect 

.4 A tr ia l sep tal  defect 

.5 Ost ium a tr io vcntr ic u la re  commune 

.6 Anom alies  o f he ar t valves 

.7 F ib ro elas to sis co rd is  

.8 Othe r spec ified  anomal ies of h ea rt 

.9 Unspec ifie d ano malies  o f h eart

747 O ther  congen ita l anomal ies of c ircu la to ry  sy stem / / / £  

.0 Patent duc tus ar te rio su s

.1 Coa rcta tio n o f aor ta

.2 Othe r anomalies of aor ta

.3 Stenos is o r atresia of pulmonary ar te ry

.4 Anom alies of gre at vein s

.5 Absence  o r hypopla sia of um bi lic al  ar te ry

.6 Othe r anom alies o f pe rip he ra l vascula r system

.8 Othe r specif ied anom alies of ci rc u la to ry  system /• <*'>
t9 .Vp spey fft fd anomalies  of d c m h n o iy  a y g ia n ^ J l

748 C ongenital anoma lies of re sp ira to ry  sys tem f l y S  r

.0 Choanal at re sia ____________

.1 Other anom alies  o f nose 
.2 Web o f larynx  
.3 Othe r anomalies of  lar yn x,  trachea and bronchus / / /  
.4 Congenita l cy st ic  lung 
.5 Agenes is of  lung 
.6 Othe r anomalies of  lung 
.8 Othe r spec ified  ar.om alie sof resp ira to ry  system 
.9 Unspec ifie d anomalies  of re sp ira to ry  system

749 C le ft pa la te  and c lef t li p  <'J>
.0 C le ft pa la te __________________________ / l / j T _

.1 C le ft li p   r7s

.2 C le ft  palate  wi th c le ft  li p  ________ rtJ
750 O ther  congen ita l anomal ies o f upper alimen ta ry— u x c i e j . l l  r !  *>

.0 Tracheoesophagea l fis tu la , oesophageal a tre sia 
»nd sten os is ___________ ______

.1 Py lo ric  stenos is / • ; ’ •

.2 Anom alies of t o n g u e - ______ __________ _
-.8 O ther  spec ified  anomal ies of  u^pe r al im en ta ry

.9 Unspec ifie d a noma lie s of  upper a lim en ta ry  tra ct
— —----------------------------z2?i)________________

751 O ther  congenita l anomaUes, o f d ig p tj v e  system

Mec ke l's  di ve rt icul um  /• ' /  '
. 1 Atr es ia  and stenosis  o f sm al l int es tin e / f j /  
.2 A tr e s ia  and stenosis  o f rec tum 'and anal  c a n a l/ > •  
.3 H irs ch sp ru ng 's  d isease  ~—* "
.4 Anom alies  o f in test inal  fixat ion

.5 O lli er anoma lies  of intestine __________

.6 Anoma’lies^ of  ga llb lad de r. bi le  duc ts and li v e r /* "  

.7~Anomalies of pancreas .

.8 O ihcr_sp cci fled_unomali5 ;s.Q X.d igestive-systetp / 

.9 Unspecified anom altes_j? J._ dig cstive_£yste m Z

752 Congen ital  anoma lies  of genital org ans H 5  ( 
Excludes : male  hypogonadism (K lin e fe lte r' s  

syndro me) (759.5). gonadal agenesis (T u r­
ner's  syndrome) (759.5)

.0 Indetermina te sex

.1 Undesccr.dcd te st ic le  

.2 Hypospadias 

.3 Ep ispadias 

.4 H ydroc ele

.5 An om alie s of  ovary.  Fa llopia n tube and u terus.

.6  A noma lies  of vagina and externa l fema le gen­
ita lia

.7 Pseudo hermaphro dit ism

.8 O the r spec ifie d anomalies  of  ge nit al org ans 

.9 Unspe cified anomal ies of  g en ita l orga ns
■“  > | I)
753 Con gen ital  anoma lies  o f u r inary  sy stem / j

.0 Renal a g e n e s is _____________________________

. I  Cys tic  kidney d is ease  / / M f
2 O bs tru ct ive defects of ur in ary  tract r ' t f  _

■.3 Other spec ified anomalies  of  k idney 
.4 O the r spec ified ano malies  of  u re te r
.5 Ex trophy of  u rinary  bladder ____  .
.6 A tres ia  and stenosis  o f ur ethr a and b la dd er ,', ’/ / ___ 

neck
.8 O the r spec ifie d anoma lies  of  b ladder and / / ,  /  

ur ethr a •
.9 Unspecified ano malies  o f u ri na ry  system

754 Congenita l clu bfoo t A,  t  / I  /V|

755 Other  co ngenita l ano malies  of lim bs

.0 Po lydactyly 

.1 Syndac tyly

.2 Reduction de fo rm ity  confined to  hand 

.3 Reduct ion d efor m ity  o f arm (and hand)

.4 Reduction de fo rm ity  o f leg and foot  

.5 Reduction de fo rm ity , unspe cified lim b 

.6 O ther  anomaly of upper lim b ( inc lud ing  shoul­
de r gi rd le )

.7 Dis loc at ion  o f  hip______  _____________ / H H _

.8 Other anomaly of  lower  lim b (inc luding  pe lv ic 
gi rd le )

.9 O ther  and unspecified anomaly of uns pecif ied  
lim b

congen ital  ano malies  of muscul
.-v&s___Aft

.0 Anomalies of  s ku ll and face bones 
Exc lude s ano malies  o f jaw (524.0) j ) £
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• ' .1 Anomalies of spine 
.2 Cervical rib
.3 Other anomalies of ribs and sternum 
.4 Chondrodystrophy

ZS Osteofcnesis imperfecta___________
.6 Other generalized anomalies of skeleton / .< •______
.8 Other cpeclhed anomalies of muscle, tendon

and fascia
.9 Unspecified anomalies of musculoskeletal sys­

tem

757 Congenital anomalies of skin, ha ir and na ilsg^f
.0 Heredita ry oedema of legs (M ilro y's disease)
.1 Pigmented naevus
.2 Other specified anomalies of skin
.3 Specified anomalies of hair
.4 Specified anomalies of nails
.9 Unspecified anomalies of skin,  hai r and nails

758 Other and unspecified congenital anomalies / l l f l  /•!

.0 Anomalies of spleen /? ,*>1____________

.1 Anomalies of adrenal gland 

.2 Anomalies of thyroid gland 

.3 Anomalies of other endocrine glands 

.8 Other specified congenital anomaly 

.9 Unspecified congenital anomaly

759 Congenital syndromes a ffe nl ig  m ult ipl^ systcms
.0 Situs Inversus
.1 Conjoined twins
.2 Other forms o f monster

Excludes anencephaly (740)
.3 Langdon-Down disease_____  /y  _______
.4 Other syndromes due to autosomal abnormal ity 
.5 Syndromes due to sex chromosome abnormality
.6 Tuberous sc leros is__________ ,
.8 Other specified syndromes
.9 Multip le congenital anomalies NOS

XV . CERTAIN CAUSES OF PERINATAL 
MORBIDITY AND MORTALITY

760 Chronic cir cu latory and genito-urin ary disease in mother f-T£ ___ . 'H j l -------------  -
Includes the listed conditions with asphyxia, 

anoxia or  hypoxia in the foetus or infant
.0 Chronic rheumatic heart disease 
.1 Congenital heart disease
.2 Chronic hypertension_ _________________
.3 Other chronic disease of circulatory system 
.4 Chronic nephri tis_____ / f i l l ___________

Other chronic disease of aen ito-urinary systemtnu

761 Other maternal conditions unrelated to pregnancy 
Includes the liste d conditions with asphyxia, 

anoxia| or^,hjjx>xla hi the o r  *n fu n l

.0 Syphf ls

.2 Influenza ,

.3 Rubella 

.4 Toxoplasmosis

.5 Injury 

.6 Operation

.7 Chemical substances transmitted through pla­
centa

.9 Other maternal causes

762 Toxaemias o f pregnancy A A ___
Includes the liste d conditions with asphyxia.

anoxia or  hypoxia in the foetus or infant

.1 Pre-eclampsia of pregnancy_________
"£) .2 Eclampsia Qf pregnancy,.

.3 Toxaemia unspecified . -A:£

.4 Hypercmeris gr  a vjd qrunu

.5 Acute and subacute necrosis of liver  aris ing 
during pregnancy______ -—  — —

.9 Other toxaemia of pregnancy .

763 Maternal ante- and lntra-partum Infection
Includes the listed conditions with asphyxia.

anoxia or  hypoxia in the foetus or^ infant 
.0 P yel itis and pyelonephri tis  of pregnancy ?.•/>>_ 
.1 Other infections of gen ito-urinary tract during

pregnancy_______  _________
.9 Other

764 D ifficu lt labour with abnormality of bones, organs
or  tissues of pelvis M 5  A / 5

.0 With bir th inju ry to brain 

.1 With b irth  inju ry to spinal cord 

.2 With b irth  inju ry to bone o r nerve /V .S

.3 With othef o r unspecified b irth  inju ry 

.4 With asphyxia, anoxia o r hypoxia 

.9 Without mention of  birt h injury , asphyxia, an­
oxia o r hypoxia

765 Diffi cu lt labour with dispropor tion, but no men­
tion o f abnormality o f pelvis

.0 With birth inju ry to brain__ _____

.1 With birth injury  to  spinal cord //$~

.2 With bir th Inju ry to bone or  nerve 

.3 With other or  unspecified birt h In jury 

.4 With asphyxia, anoxia o r hypoxia 

.9 Without mention of birth injury, asphyxia, an­
oxia or  hypoxia
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Diff icul t labour  with ma lpositio n of foetus
Excludes  the lis ted  conditions  with dis pro ­

portion (765)

.0 With b irt h injury  to  bra in 

.1 With bi rth  injury  to spinal  cord 

.2 With bir th injury  to  bone o r nerve 

.3 With o ther or  unspec ified bi rth  inju ry 

.4 With asphyx ia, anoxia or hypoxia 

.9 Without mention of bi rth  inju ry, asp hyxia , an­
oxia or hypoxia

- Z /X

772 Birth  inju ry without ment ion of cause

.0 To bra in ___ ____________

.1 To  spinal co rd  ____________Z*J*

.2 To  bone or ner ve X f

.9 Other  and unspeci fied

773 Term ina tion of p regn ancy
Not to be used for pr im ary m or ta lit y c la ss i­

fica tion  if re as on  for te rm inat ion is known 
and is cl as si fiab le  els ew here in th is sec tio n

767 Difficult labou r with abn orm ali ty of forces  of
lab our J) »

.0 With b irth injury  to  b ra in ____________ /K f

.1 With b irth injury  to spinal  co rd  ZlZJ

.2 With b irt h injury  to bone.or n e r v e __

.3 With o the r or  unspeci fied  bi rth  inju ry 

.4 With a sphyxia, anoxia or hypoxia

.9 Without mention of bi rth  inj ury , asp hyx ia, an-  
oxJa o r hypoxia f

768 Difficult labour with o ther and unspecif ied co mp li­
ca tio ns  "J)

z/z.

774 Haemolytic dise as e of n |y £orn  ^i t^ ker ai ct er us>
.0 With fth incompatib ility
J  With A BQ incompatib ilit y______________
.2 With o ther  or yps p ^ i f i c Vlfixyj IncompJfVblfjty/. <7 
.9 Without mention of cau se___________

775 H aem olytic dise as e of newborn without men tio n-
of ke rn ictcrus i n  p

.0 With Rh i nco mpatib ility

. 1-With ABO incompatib ility

.GW ith bi rth  injury  to  b ra in  _
.5 "
P i

.1 With b irt h injury  to  spin al cord 

.2 With b irt h injury  to  bone o r ner ve 

.3 With o th er  o r unspeci fied  bi rth  injury  

.4 With a sphyxia, anoxia or  hypoxia 

.9 Without ment ion of bi rth  in ju ry , asp hyx ia, 
anoxia or  hypoxia

769 O the r com pli cations  of pregnancy and ch ild -b irt h
Inc lude s the  list ed  conditions  with asp hyx ia, 

anoxia or  hypoxia in the  foe tus  or  Infant 
.0 Incompetent  cervix
.1 Prem atur e rupture of me mb ran es 
.2 Hyd ram nios  
.3 Ectopic pregnancy 
.4 Mu ltipl e preg nancy 
.5 Mate rnal death unspeci fied  
.9 Other

770 Condit ions of plac enta |-l 7)
Inc ludes the list ed  conditions  with asphyx ia, 

anox ia or hypoxia In  the  foetus or infan t 
< u—0  J ! b r * p r a e v i a

■Prexxu’X^re se pa rat ion of plac enta
72 Pl ac en ta l infa rc tio n _______
.9 Oth er

hd

771 Condit ions of umbilical co rd  H  j)
Inclu de s the lis ted  conditions  with  asp hyxia , 
ano xia  o r hypoxia In the foetus or  infant 

J) .Com press  ion of cord
-4-Prol apse  of co rd  without mention of c om pr es ­

sio n
.9  CXher

nicterus /

-f tl,  4-dl

,2 .With othe r or unspec ified blood inc om pat ibi lity  r*  
.9 Without men tion of c ause____________________

776 Anoxic and hypoxic con ditions  not els ew here 
classi fie d

.0 Aspiration of content of bi rth  canal

.1 Hyaline mem bra ne  d ise ase_______ / / / £

.2 Re sp ira to ry  d is tr es s syn dro me / / / S

.3 Foeta l d is tr es s

.4 In tra- ut er in e anoxia  

.9 Asphyxia of newborn unspec ified

777 Im ma tur ity  NOS

.0  Foeta l blood lo ss  before bi rth  

.1 Ch ori o-a mn ion itis  

.2 Po st- matur ity
______ orr hag ________
.4 Cold injury  syn dro me  
.9 Other

779 Foeta l death of unknown cause 

.0 Ma cerat ion  

.9 Oth er

XV I. SYMPTOMS AND Ill -D EF INED  COND ITIONS

The re  had not been a docu men t pr ep ared  on the 
revi sion  of the sec tion as  its  form  is de pend ent to som e 
exte nt on the final  arr an ge men t and con ten t of the 
di se as e sec tio ns  I-XV. A se pa ra te  th ree- di gi t ca teg ory  
wil l be p rovided for  795.2 sudden death (ca use unknown).
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Ce rta in  t ra nsf er s may al read y be cons idered  accepted,  
ci ther  of su b-ca teg or ie s or  of inclusion te rm s.  T ra ns­
fe rs  of sub- ca tego rie s from  Sect ion XVI invo lve ICD 
780.3 Jac ksonian  epilepsy (to Section VI). ICD 785.6 
Di arr hoea, age two ye ar s and over (to Sec tion  1, with­
out age dis tinc tion); ICD 787.5  Pain in back (to Section 
XIII). In re sp ec t of inc lus ion  te n n s it has been ae rec d 
to  recl as si fy  "C er eb el la r ata xia"  (fro m ICD 780.5 
Dis turban ce of co-o rd inati on , to  Section VI); "N arc o­
lepsy"  (from ICD 780.7 Distu rbance of sl ee p,  t o Sec­
tion VI). Tra nsf er s int o Sect ion XVI affec t ICD 534 
Toothache from unspecified  ca us e,  and inc lus ion  t erm  
"E arache  of unknown ca us e"  in ICD 394 O ther inf lam ­
mato ry 'd isea se s of ca r.  Other tr an sf er s have  been 
sug ges ted  such  as  tha t of ICD 764.6 Ex cessive sa li ­
vation (to Section IX) o r of ICD 789.1 Albuminuria  
orthosta tic  (to Sect ion X). How ever, only sys tematic  
rev iew  of all  te rm s in the  pr es en t alphabetical  index 
ass ign ed to  Section XVI as  well  as othe r secti ons will 
allow con clu sions on the  m er it s of a few add itional  
tr an sf er s and facil ita te cons ist en t de cisio ns .

E XV II.  ACCIDENTS, POISONING S AND VIOLENCE 
(EXTERNAL CAUSE)

Railway acc ide nts  (ESO0-ES07)
To Identif y the in jur ed  pe rson , the  following 

four th digi ts a re  for use with ca te go ries  E800- 
E807;

.0 Railway emp loyee 

.1 Pa ssen ge r on ra ilw ay  

.2 Pe de str ian 

.3 Ped al cy cl ist  

.8 O ther spe cif ied  pe rso n 

.9 Unspec ified pe rso n

E800 Railway acc ide nt involving colli sio n with ro llin g 
sto ck

E801 Railway accid ent Involving coll isi on  with sta tio na ry  
objec t

E8O2 Railway accid ent Involving de ra ilmen t without 
antecede nt co llis ion

E8O3 Railway  accident  involving explo sion, f ir e,  burning 

E804 Fa ll in. on. o r from trai n

E805 Hit by r oll ing  stock

E806 Other specified  rai lway  acc ident

E8O7 Railway accident  of unspec ifie d na ture

Motor veh icle traf fic acc ide nts  (E810-E819)
To iden tify  the  in jur ed  pe rson , the  following 

four th digi ts ar e for use with ca tego rie s E810- 
E819:

.0 Dr iver  o f,m oto r veh icle other than mo tor cycle  

.1 Pa ssen ge r in mo tor  veh icle othe r than  motor ­
cy cle

.2 M oto rcy cli st 

.3 Pa ssen ge r on moto rcy cle  

.4 Occupant of s tr ee tc ar

.5 Ride r of anima l; occ upant of anim al-drawn 
veh icle

.6 Pedal  cy cl ist  

.7 Ped es tr ia n 

.8 O the r sj vc ifi cd  pe rson  

.9 Unspec ified perso n

E810 Motor veh icle tra ff ic  acc ide nt Involving collis ion  
with trai n

E811 M otor  veh icle traf fic ac cid ent involving col lis ion  
with st re e tc ar

E812 M otor  veh icle traf fic accid ent involving co llis ion  
with anothe r mo tor  veh icle

E813 M otor vehic le traf fic accid ent involving co llis ion  
with othe r vehic le

E814 Motor veh icle traf fic  accident  involving co llis ion  
with pe de str ian

E815 O the r motor vehicle  traf fic  acc ide nt involv ing 
co lli sio n

E816 No n-c oll ision mo tor  vehicle  t ra ff ic  acc ide nt due to 
lo ss  of c on tro l

E817 N on-co llis ion  mo tor  vehic le traf fic  accident  while 
board ing  o r alig htin g

E818 O the r non-c oll isi on  m otor vehic le traf fic ac cident

E819 Motor vehic le traf fic  accid ent of unspec ified na­
tu re

Motor vehicle no n- traf fic  a ccide nts  (E820-E823)
To identify the  inj ure d pe rson  the  following 

fou rth  digi ts a re  for  use with ca tego rie s E82O- 
E823:

.0 D riv er  of motor vehicle  o ther  than mo torcyc le 

.1 Pa ss en ge r in mo tor  veh icle othe r than motor­
cy cle

.2 Moto rcy cli st 
3  Pa ss en ge r on mo tor cycle
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Certain  transfers  may already be considered Accepted, 
eithe r of sub-categories o r of inclusion terms. Trans­
fers  of sub-categories from Section XVI involve ICD 
780.3 Jacksonian epilepsy (to Section VI). ICD 7S5.6 
Diarrhoea, age two years and over (to Section I. w ith­
out age dist inction); ICD 787.5 Pain in back (to Section 
XII I).  In respect of inclusion terms it  has been agreed 
to reclassify "Cerebel lar ataxia”  (from ICD 7S0.5 
Disturbance of co-ordination, to Section VI); '’Narco­
lepsy"  (from ICD 780.7 Disturbance of  sleep, to Sec­
tion VI). Transfers  into Section XVI affect ICD 534 
Toothache from unspecified cause, and inclusion term 
"Earache of unknown cause" in ICD 394 Other inflam­
matory diseases of ear. Other transfers have been 
suggested such as that of  ICD 734.6 Excessive sa li­
vation (to Section IX) or  of ICD 789.1 Albuminuria 
orthosta tic (to Section X). However, only systematic 
review of all  terms in the present alphabetical index 
assigned to Section XVI as well as other sections w il l 
allow conclusions on the merits  of a few additional 
transfers  and facili tate consistent decisions.

E XVII.  ACCIDENTS, PO ISON INGS  AND VIOLENCE 
-  (EXTERNAL CAUSE)

Railway accidents (ES00-E807)
To Identi fy the injured person, the following 

fourth digi ts are for use with categories E600- 
E807;

.0 Railway employee 

.1 Passenger on railway 

.2 Pedestrian 

.3 Pedal cyclis t 

.8 Other specified person 

.9 Unspecified person

E800 Railway accident involving coll ision with ro llin g 
stock

E801 Railway accident involving col lisio n with stationary 
object -

E802 Railway accident involving derailment without 
antecedent co llision

E8O3 Railway accident involving explosion, fire, burning

E804 Fall in, on, or from tra in

E805 Hit by rol ling 6tock

E806 Other specified railway accident

E807 Railway accident of unspecified nature

Motor vehicle traf fic  accidents (ES10-E819)
To ident ify the injured person, the following 

fourth digits  are for use with categor ies E810- 
E819;

.0 Driver of motor vehicle other than motorcycle 
.1 Passenger in motor vehicle other than motor­

cycle
.2 Motorcyclist 
.3 Passenger on motorcycle 
.4 Occupant of  streetcar
.5 Rider of animal; occupant of animal-drawn 

vehicle
.6 Pedal cyc list 
.7 Pedestrian 
.8 Other specified person 
.9 Unspecified person

E810 Motor vehicle traf fic  accident involving collision 
with train

E811 Motor vehicle traf fic  accident involv ing collision 
with 6lrectcar

E812 Motor vehicle traf fic  accident involving coll ision 
with another motor vehicle

E813 Motor  vehicle traf fic  accident involv ing col lisio n 
with other vehicle

E814 Motor  vehicle traf fic  accident involving colli sion 
with pedestrian

E815 Other motor  vehicle traf fic  accident involving 
collis ion

E816 Non-collision motor vehicle traf fic  accident due to 
loss o f control

E8I7 Non-coll ision motor vehicle traf fic  accident while 
boarding or alighting

E818 Other non-co llision  motor vehicle traf fic  accident

E819 Motor vehicle tra ffic accident of unspecified na­
ture

Motor vehicle non -tra ffic  accidents (E820-ES23)
To ident ify the injured person the following 

fourth digi ts are for use with categories E82O- 
E823:

.0 D river of motor vehicle other than motorcycle 

.1 Passenger in motor vehicle other than motor­
cycle

.2 Motorcyclis t 

.3 Passenger on motorcycle
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.4 Occupant of street car

.5 Rider of animal; occupant of animal-drawn 
vehicle

.6 Pedal cyclist 

.7 Pedestrian  

.8 Other specified person 

.9 Unspecified person

E82O Motor vehicle non-traffic accident involving col­
lision with moving object

E821 Motor vehicle non-traffic accident Involving col­
lision with s tationary object

E822 Motor vehicle non-traffic  accident while boarding 
or alighting

E823 Motor vehicle non-traffic accident of other and 
unspecified nature

Other road vehicle accidents (E825-ES27)

E825 Streetcar accident, except collision with motor 
vehicle

.0 Injury to pedestrian 

.1 Injury to pedal cyclist 

.2 Injury to occupant of st ree tca r 

.8 Injury to other specified person 

.9 Injury to unspecified person

E826 Pedal cycle accident, except coll ision with motor 
vehicle o r str ee tca r 

.0 Injury to pedestr ian 

.1 Injury to pedal cyclist 

.8 Injury to  other specified person 

.9 Injury to unspecified person

E827 Other non-motor road vehicle accidents
.0 Injury to pedestrian
.8 Injury to other specified person
.9 Injury to unspecified person

Water transport accidents (E839-ES3S)
To identify the injured perso'n.-the following fourth 

-.ar e for use with categories  E830-ES38:

.X 1 Q rr -?  - it  of small boat 
.1 Occupant of other water cra ft—crew 
J  Occupant of other water c raft—other thancrew 
.3 Dockers, stevedores
.8 Other specified person 

_9 Unspecified person

PftTB Ar'fktoir to water c raf t causing submersion

E831 Accident to water cra ft causing other injury

E832 Other accidental submersion or drowning in water 
transport

E833 Fal l on stai rs  or ladders in water transport 
As 1CD E852

E834 Other fall from one level to another in water 
transport 

As 1CD E853

E835 Other and unspecified fall in water transport 
As ICD E854 and E855

E836 Machinery accident  In water transport 
As ICD E856

E837 Explosion, fire , burning, in water transport

E838 Other and unspecified water tran sport accident

Air and space transport accidents (E8I0-ES45)
To identify the injured person , the following fourth 

digits are  for use with categories E840-E846:

.0 Occupant of space craft

.1 Occupant of m ilitary a irc raf t

.2 Occupant of commercia l air cra ft, crew

.3 Other occupant of commercial aircra ft

.4 Occupant of other  and unspecified airc raft

.5 Ground crew, airl ine employee

.8 Other specified person

.9 Unspecified person

E840 Accident to powered ai rcraft  at  take-off or landing 

E841 Accident to powered air cra ft,  other and unspecified 

E842 Accident to unpowered ai rcraft

E843 Fall In, on, o r from a irc raf t

E844 Other specified ai r transpo rt accidents

E845 Accident involving spa cecraft

Accidental poisoning by drugs and medicaments (ES50- 
E839i

Excludes (contact) dermatitis  due to drugs and 
medicaments  (692.3). complications and mis ­
adventures in administration of anaesthetics for 
purposes of medical ca re (E930-E936). and 
idiosyncratic and hypersensitive react ions to 
drugs (E930-E936)

SI



E85O Accide ntal poisoning by an tib io tic s and othe r anti - 
infcctivcs__________ ______

JO Penic il li n , any
.1 An tifu ngal an tib io tic s 
J  Ch loram phenico l
.3 Ery th ro myc ins,  st reptom yc ins,  te trac yc lin es  
.4 O the r an tib io tics
.5 Sulfonamides _  ____________
.6 Arsen ic an ti -inf ec tivc s 
.7 S ilv er  and i ts  compounds 
.8 Q uin oline and hy droxyquin oline  d er ivat ives  
.9 Other an tl- in fcct ives

E851 Accid en tal poisoning by hormones  and synthe tic
.. .b sn iu u s  4- q

.0 Ad ren als

.1 And rogens  and an abo lic congeners 

.2 Ocstrogens

.3 Insu lin s and a nt idiabet ic agents 

.4 Ante rior p itu itary  ex tra cts 

.5 Pos te rior  p itu ita ry  e xt ra cts 

.6  Progestogens

.7 Thy ro id  and thy ro id  d er ivat ives  

.8 Ant ith yr oi d agents

.9 Othe r hormones and S)*nthctic subst itutes

E652 Ac cid en tal poisoning by p ri m a ri ly  sy stem ic and 
haematolog ic agents______ / I ' M ______6- / ^ \

.0 An tih istamine and n nt i-cm ctic drugs 

.1 An tineopla stic agents

.2 O ther  e le ctro ly tic,  ca lo ri c  and wa ter balance 
_______________ / f T t / __________

.3 Vita mins

.4 Other p ri m a ri ly  s ys temic agents

.5 Iron  and i ts  c om pounds__ SiW  m

.6 Ant icoagulants  _______

.7 V ita m in  K pro ducts  fj } : ]

.8 Other coagulants

.9 Other p ri m a ri ly  haematologic  agents /fy /J

E853 Ac cidental poisoning by ana lgesics and ant ipyr et ics

.0 Opia tes' and'syhthct 'fc' analogues "
,1 Sa licyla tes and congeners_____ _____________
.2 Cinchophen and congener^ 
.3 Colc hic ine  
.4 Ani lin e de riv at ives  
.8_Othcr coal ta r de riv at ives_ fl.™__
.9 O ther  analgesics and a nt ipyret ics 

E854 Ac cid en tal poisoning by othe r sedat ives and hyp-
-»e9"_________________ tf /t f
J)  Barbi tu ra tes f j J
.1 Chl or al  h ydrate f j j
.2 Paraldehyde
Ji Brom ide s ~  ~------
.9 Othe r sedatives and hypno tics  ,4 ^ 4  r  f

E855 Accidental  poison ing by autonomic nervo us sys-  
_____ tem and psy cho therapeut ic dr ugs__

.0 An tidep ressants —______ A ' — 1— f

. 1 T ra nquili ze rs  ___________ [ : ' )  / V f
A  O ther  psycho the rap eutic ag en ts___
.3 Pa ras ym pa tljom im ct ics (cho lin e,  glc s)  A O  
.4 Pa rasympa tholy tics (a n ti ch o lin e rg ic s )~
.5 Sympath om imctics  (ad rene rg ics)________
.6 Autonomic nervou s system re laxa nts J'y f
•9 0 lh c r _ -------------------------------- L  J  #

E856 Ac cidental  poisoning by othe r ce nt ra l nervou s
sys tem  depressants  and st im ulan ts

A / /  C'*\
.0 An tico nvu lsants
1 Ske letal muscle re lax an ts _

.2 Anaesthet ic gases

.3 O ther  CNS depres sa nts____

.4 Amphetamine

.8 O ili er CNS s tim ulan ts  ___

.9 O the r and unsp eci fied

- AZr ‘

/2x
E857 Accidental  poisoning by ca rd iova sc ular  dru gs

.0 C ard iac  dep res sants ”

.1 C ard iac  tonic s 

.2 C ho les tero l lowe rin g agents 

.3 G ang lionic  block ing  agents 

.4_Va%3iil5iQ i£________

.512lhcxJ3'tQi£n& iv:€U igeiits/ J ’z j  

.6 Sc leros ing  agents 

.9 O the r

E858 Accidental  poison ing by g^s tro-in te st ln a l dru gs 

JTAnTacids antTant H i a rr fio ca  1 a g’enls  
. t  Intes tin al  ir r it a n t ca thar tic s 
.2 Emol lie nt  ca thar tic s
.3 S aline  c atha rt ics 
.4 Faecal so ftene rs 
.5 O ther  c atha rt ics 
.6 Em et ics 
.9 O the r :

E859 Accidental  poison ing  by ot he r and unspec ified
dru gs and m edicaments  M

.0 Lo ca l an ae sthe tic s__  _______

. 1 M erc uria l di ur et ics___ ___________

.2 Xanthine de riva tiv es  f  i ■

.3 O the r d iu re tics  / . j T

.4 Agents ac ting d irec tl y  on mus cu lo-ske leta l 
sys tem_____________ 1

.5 Lin im en ts___  / : • # -

xter na l i
.6 O in trnc nts___
.7 O ther  m ed icinals fo r ex te rn al  use 
.8 O the r spec ified  d rug s 
.9 Drug NOS
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Ac cide ntal  poison ing  by othe r so lid  and liqu id  sub­
stances (L86O-ES69)

Exc ludes (contact)  derm ati tis  due to  deterg ents 
(692.0). o ils  and greases (692.1). so lve nts (692 .2),  
and o the r chem icals  (692.4)

E860 Accidental  p»I«oning by alc ohol / < •  * > /?£■ £

As ICD ESSO

E861 Accidental  poison ing by cleansin g and po lishin g 
»gc n ( s _______________________W \ (  S

ES62 Accidental poison ing  by disinfec tants (  J

E863 Accidental  poison ing  by pa ints and. va rn ish es

E864 Accidental  poisoning by pe tro leu m produc ts and
_____ othcr^s olv en ts_____ ____________/ J j) ]____ £  J"

As 1CD E881 and E882

E865 Accidental  poison ing  by pe st ic ides , fe rt il iz e rs j
pl ant foods . '_____________ I  >

Accid en tal poison ing  by heavy metals and th ei r
<u m C 8 ______________ Z / J — /J ~

E867 Accidental  poison ing by co rros ives  and ca us tic s,  
not  e lsewhere  c la ss if ie d £ J

E868 Accid en tal poison ing  by nox ious foodstu ffs  and 
poisonous  pla nts  /*4

E869 Accidental  poison ing by othe r and unspecified 
sol id  and liq ui d substances £  {  £

Ac cide ntal  poisoning  by gases and vapors (E870-E877)

E870 Accidental  poison ing by gas di st ribu te d by pipe­
lin e

E871 Accidental  poison ing by liqu if ie d pe tro leu m gas 
di st rib uted  in  mob ile  con taine rs

E872 Accidental  poison ing  by o ther  u ti li ty  gas

E873 Accid en tal poison ing  by motor  ve hicle exhaust
gas

As 1CD E891

E874 Accidental  poison ing  by carbo n mo nox ide from  
incom ple te combust ion o f domest ic  fuels /Y

E875 Accidental  poison ing  by othe r carbo n monoxide

E876 Ac cid en tal poison ing  by othe r gases and vapors 
As ICD L893 and 1-894

E877 Ac cidental  poison ing by unspec ifie d gases and 
vap ors  

As ICD E |9S

Ac cide ntal  Ja ils  (E88O-E887)

E88O Kai l on o r from  sta ir s  o r steps

E881 F a ll on o r from  lad de rs o r scaffo lding

E882 F a ll  from  or out o f bu ild ing o r othe r st ru ctur e

E883 Fa ll in to  hole  o r othe r open ing in  su rfa ce

E884 Other fa ll  from  one lev el to  another

E885 F a ll  on same leve l from  sl ipping , n ip p in g  o r 
stum bli ng  '

E886 F a ll on came leve l from  co lli s io n , pushing o r 
shoving by o r wi th othe r person

F-887 O ther and unspecified fa ll

Ac cidents caused by fi re s  (E89Q-E899)

E890 Accident caused by co nf lagrat ion in  priva te  dw ell­
ing

E891 Ac cid en t caused by co nf lagrat ion in othe r bu ild ing  
o r st ru ct ure

E892 Accid en t caused by co nf lagr at ion not in bu ild ing  
o r st ru ctu re

E893 Accident caused by igni tio n of c lo th ing

E894 Accident caused by igni tio n of h ighly inf lam mab le 
m a te ri a l'

E895 Ac cid en t caused by co nt ro lle d fi re  in  pr ivate 
dw el lin g

E896 Accid en t caused by cont ro lle d f ir e  in oth er  bui lding  
o r st ru ct ure

E897 Accident caused by co nt ro lle d fi re  not in bu ild ing  
o r st ru ctu re

E898 Accident caused by othe r spec ified  fi re s

E899 Accid en t caused by unspec ifie d fi re
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Ac cid ents due to natural and env ironm ental fa ct or s 
(E900-E9091

E900_E xccsslvf heat f A \ \  ___________________

As ICD E931 except sunburn (692.8)

E901 Excessive  cold 
As 1CD E932

E902 H igh  and low a ir  p ressure 
As 1CD E930

E9O3 Effects  o f trav el  and m otion

E9Q4 Hunger, th ir st , exposu re and neglect 
As ICD E926 and L933

E9O5 Bites and s tings  of  venomous an imals  and insects 
As  1CD E927 / |  |

E906 Other  acc idents caused by animals  
As ICD  E928 .

E907 Ligh tning  '
As ICD E935_____________________/ / >

E908 Ca tac lysm
As ICD E934

E909 Acc ident due to othe r na tura l and env iro nm en tal 
factors

Qlhcr acc idents (E910-E929)

E910 Accidental  dro wn ing  ar.d submersion
Excludes  dro wn ing  and subm ers ion  in tr ans­

po rt accidents

.0 In re crea tio na l act iv it ie s 

.9 O the r and u nspecif ied

E9U  Inha lation and inges tion of  food causing  obs tru ct ion 
or  suf foc ation •

As ICD E92I____________________

E912 Inha lation and inges tion of  othe r ob ject  causing  
obstruction o r su ffocation ' a

As ICD E922 ___________________

E913 Accidental mecha nical suf focation 

.0 In bed o r crad le  
As ICD E924 

.9 Other and unspe cified 
As ICD E925

H P

E914 Foreign body en tering accid en ta lly  eye and adnexa 
As ICD E92O s  .

E915 Fo re ign  body en terin g ac cide ntal ly  othe r o ri fi ce  
As ICD E923

E916 Struck  ac cid en tally by fa lli ng ob jec t

E917 Str ik in g against o r 6t ruck  ac cide ntal ly  by ob jec ts

E918 Caught accidentall y In o r between o bje cts

E919 Ove r-ex er tio n and s trenuous movements

E920 Accident caused by cu tting  o r pier ci ng in s tr u ­
men ts

As IC D E913 wi th su b- division s:

.0 Powered hand too ls 

.1 Othe r hand too ls 

.2 O ther  machine ry 

.8 Other

.9 Unspeci fied

E921 Accident  caused by exp los ion  o f pres su re  vess el
As ICD L915 wi th su b-division s:

.0 Boi le rs  

.1 Gas cy lin de rs  

.8 O ther  

.9 Unspeci fied

E922 Accident  caused by fi re arm s weapons
As ICD E919 w ith  su b-division s:

.0 Accid en ta lly  se lf -in fl ic te d  

.9 Other  and u nspecif ied

E923 Accident caused by explo sive m at er ia l

.0 Fireworks 

.1 Blas tin g m at er ia ls  

.2 Ex plo sive gases 

.8 O the r

.9 Unspe cified

E924 Accident caused by hot substance, co rrosi ve  liqu id , 
and steam

As ICD E917 exce pt burns  NOS (E899)

E925 Accident  caused by rrent. _______
As ICD E914 wi th su b- division s:  t  1 

.0 Home w ir in g o r app liances 

.1 Indu st rial  w ir in g o r appliances 

.8 O the r

.9 Unspe cified

E926 Accident  caused by ra diat ion
As ICD E918 wi th su b-division s:

.0 No n- Ioniz ing

.1 Ioniz ing



I l l

E927 Vehicle accidents not elsewhere classi fiable

E928 Machinery accidents not elsewhere classi fiable

E929 Other and unspecified accidents

Surgical and medical complications and misadventures 
(E930-E93G)

Excludes (contact) dermatiti s due to drugs and 
medicaments (692.3) and accidental overdose 
of drug6 and wrong drug given in e rro r (E850- 
E859)

E930 Complications and misadventures in operative 
, • therapeutic procedures ^7/1______( r- ^ l______

Not to be used for primary death classification 
if the condition for which the trea tment was 
given is known

.0 In surgical treatm ent, excluding effects of 
anaesthetic management

.1 In anaesthesia during operative  trea tment 

.2 In infusion or transfusion during operative
t r e a t m e n t ___ p ) _____________________

.9 In other procedures during operative treatment

E931 Complications and misadventures in other and un­
specified therapeutic procedures
Not to he used for primary death class ification 

if the condition for which treatment wns given
is known

.0 In use of X-rays and radioactive  subs tan ^es/^ l 

.1 In administration of drugs and biologieals 

.2 In infusion and transfusion Zf ft)

.3 In local applications

.8 In other therapeutic procedures

.9 In unspecified therapeutic procedures

E932 Complications and misadventures in diagnostic 
procedures ^ 7 /0
Not to be used for primary death class ification 

if a diagnosis was made
.0 In surgical  procedures-exc luding effects of 

anaesthetic management
.1 In anaesthesia
.2 In use of X-rays or radioactive substances  
.3 In administration of drugs and biologieals 
.8 In other diagnostic procedures
.9 In unspecified diagnostic procedures

E933 Complications and misadventures in prophylaxis 
with bacterial vaccines |

.0 BCG vaccine

.1 Typhoid and paratyphoid vaccine 

.2 Cholera vaccine 

.3 Plague vaccine 

.4 Tetanus vaccine

.5 Diphtheria, vaccine

.6 Per tuss is vaccine, including combinations with 
a pe rtussis component

.8 Other and unspecified bacterial vaccines 

.9 Mixed bacteria l vaccine, except combinations
with a pertu ssis  component

E934 Complications and misadventures in prophylaxis 
with other vaccines

.0 Smallpox va cc in e_

.1 Rabies vac cine_____________

.2 Typhus vaccine

.3 Yellow fever vaccine

.4 Measles vaccine . . ...............

.5 Poliomyelitis vaccine

.6 Other and unspecified vira l or rickettsial vac­
cines

.7 Mixed v ira l/ri ckettsia l and bacte rial vaccines, 
except combinations with a per tussis com­
ponent

.9 Other and unspecified vaccines

E935 Complications and misadventures  in othe r prophy­
lactic procedures

.0 In surgical  procedures, excluding effects of 
anaesthetic management

.1 In anaesthesia during prophylactic  procedures 

.2 In use of X-rays and radioactive substances  

.3 In administ ration of drugs and biologieals 

.9 In other and unspecified prophylactic proce­
dures

E936 Complications and misadventures in other non- 
thcrapeutic procedures

.0 In surgical procedures, excluding effects of 
anaesthetic management

.1 In anaesxhcsia

.9 In other and unspecified procedures

Late effe cts of accidental injury (E9-J0-E9-19)

E940 Late effect of motor vehicle accident

E941 Late effect of other  t ransport  accident

E942 Late effect of accidental poisoning

E943 Late effect of accidental fall

E944 Late effect of accident caused by fire

E945 Late effect of accident due to natura l and environ­
mental factors ______________  —-----------------

E946 Late effect of other accident
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E9-.Z I .ate. effect of surg ical operation

E94S Late effect of irr ad ia tio n.  M  s  -
E949 Late effect of other surg ical and medical proce ­

dures

Suicide and self -in flic ted  in jury  (L95O-E959)
Categories E950-L°59 include injuries  in suicide 

and attempted suicide and other se lf-infl icted  
injuries  when specified as intentional. Suicide 
said to be "due to" any disease is  to be c lass i­
fied as suicide

E950 Suicide and self-in flic ted  Poisoning by solid or
liquid substances______ yr?)1) __
As ICD L970.E/T1

E951 Suicide and self-in flic ted  poisoning by gases in 
domestic use 
As ICD L972

E952 Suicide and sel f-inflicted,  poisoning by other gases 
As ICD E973

E953 Suicide and self-in flic ted  injury by hanging and 
strangulation 

As ICD E9?4

E954 Suicide and sel f-in flic ted  Injury by submersion 
(drowning)
As ICD E975

E955 Suicide and self-in flic ted  inju ry by fire arm s and 
explosives 
As ICD E976

E956 Suicide and 6elf-infli ctcd injury by cutting  and 
piercing instruments 

As ICD E977

E957 Suicide and sel f-in flic ted  inju ry by jumping from 
high place

As ICD 978 t

E958 Suicide and sel f-in flic ted  injury by other and un­
specified means 

As ICD E979

£959 Late effect of suicide and self-in flic ted  Inju ry 
As ICD E963

tomic ide and inju ry purposely inf licted by other per­
sons (E9CO-F.96?)

Categories E960-E969 exclude injuries due to legal 
Intervention (F.970-E979) and to war operations 
(E990-E999)

E960 Fight, brawl, rape
Excludes • strangulation (E963). submersion 

(E964), and injuries caused by weapons (L965, 
E966)

E961 Assault by corrosive o r caustic substance, except 
poisoning

E962 Assault by poisoning 
As ICD E980

E963 Assault by hanging and strangulation

E964 Assault by submer&lon (drowning)

E965 Assault by f irea rms  and explosives 
As ICD E981

E966 Assault by cutting and p iercing instruments 
As ICD E962

E967 Assault by pushing from high place

E968 Assault by other and unspecified means

E969 Late effect of injury  purposely inf licted by other 
person 
As ICD E964

Legal Intervention (E970-E978)
Categories E970-E979 include inju ries  during 

legal action by police or other law-enforcing 
agents, including milit ary on duty

E97O Injury due to legal intervention by firearms

E971 Inju ry due to legal intervention  by explosives

E972 Inju ry due to legal intervention by gas

E973 Inju ry due to legal intervention by blunt object

E974 Injury due to' legal intervention  by cutting and 
piercing instruments

E975 Injury due to legal intervention by other specified 
means

E976 Injury due to legal intervention by unspecified 
means

E977 Late effect of inju ries  due to legal intervention 

E978 Legal execution
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Injury  und ete rmine d u he lhcr  acci den tal ly or  pu rpo sely 
in fli cte d (E9SO-E989)

Ca teg or ies  F.980-L989 ar e for  use when it is not 
det erm ine d whether the i njur ies we re ac cid ental , 
su icida l or homicidal.  They Inc lude se lf- infli cted  
Inj uri es  not spe cif ied  ei ther  as accid ental  o r as 
Inten tional

E980 Poisoning by so lid  o r liquid  su bs tanc es , undeter ­
min ed whe ther  accide nta lly  or pu rpo sely infli cted

E981 Poiso ning by gases  in d om est ic use . undete rmined 
whethe r acc identa lly  o r purposely infl icted

E982 Poisoning by other ga se s,  und ete rmine d whe ther  
acc ide nta lly  o r purposely infl icted

E983 Hanging and str angu lat ion , und ete rmine d whether 
acc identa lly  o r purposely infl icted

E984 Submers ion (drowning). und ete rmined whether 
acc identa lly  o r purposely infl icted

E985 Inju ry by fi re ar m s and exp los ive s, und ete rmined 
whe ther acc ide nta lly  o r purposely infl icted

E986 Inju ry by cu ttin g and pie rci ng in str um en ts , unde­
ter mine d whetl ier acc ide nta lly  or  purposely 
infl icted

E987 Fa llin g from high place, und ete rmine d whe ther  
acc ide nta lly  o r purposely infl icted

E9R8 Inju ry by oth er and unspec ified means, un de ter­
min ed whethe r accid ent ally or  purposely in­
fli cte d

E989 Lat e effect  of  i njury , undeterm ined whe ther ac ci­
den tal ly or purpo sely infl icted

In jur y res ul tin g from  operat ibn s of war (E99Q-E999)
Ca teg or ies  F990-L°99  include in jurie s ca used  by 

war  and civi l in su rrec tion s,  but exc lud e acci­
dents  during tra in ing of mili tary  pe rso nnel,  
manufac ture of war  mater ia l and tran sp ort , un­
le ss  att rib utab le to  enemy act ion . In ju rie s by 
explosio n of bombs and mines, placed d uri ng  the 
wa r, if the  ex plosion  o cc ur red af te r ce ss at io no f 
ho st ili ties , ar e included in cate gory E998

E990 Inju ry due to war  operat ions  by f ires  and con fla­
gra tions

E991 Inju ry due to war  opera tio ns  by b ull ets  and frag ­
ments

E992 Inju ry due to war  op era tio ns  by exp losion of 
mar ine weapons

E993 Injury due  to wa r op erat ions  by other explosio n

E994 In jury  due to war  op era tio ns  by destr uc tio n of ai r­
craf t

As IC D E997

F.995 Inju ry due to wa r operat ions  by othe r and un­
spe cif ied  form s of conventional  wa rfa re 

As 1CD E998

E996 Injury due  to war  o peratio ns  by n uc lear weapons

E997 Injury due  to war  operat ions  by othe r for ms  of 
uncon vent ional  warfare

E998 Inj uri es  due to war  op erat ions  but oc cu rring  
af te r ce ssat ion of h os til iti es  

As 1CD E999

E999 La te effect of inj ury  due  to war  opera tio ns  
As ICD E965

N XVII.  ACCIDENTS, PO ISONING S AND VIOLENCE 
(NATURE OF INJURY. N 80 0- N99 9)

FRACTURES (NSOO-N8;?) f t . ’]_______

The follow ing four th digi ts a re  applicab le fo r cat e-  
go rie s N8OO-N829 un less  otherw ise  indicated :

.0 Close d frac tu re  

.1 Open frac tu re  

.9 Lat e effect

Fractur e of sk ul l, spine, and trunk (NSO0-N6O9)

N800 Fr ac tu re  of vau lt of skul l------

N801 F ra ct ur e of  base of sku ll _______

N802 Fr ac tu re  of face  bones  V*.
.0 N asa l bones , clo sed _____________
.1 Nasal  bones, open £
.2 Man dible, c l o s e d _____ J 's  S
.3 Mandible, open ______
.4 O the r, clos ed  J
.5 O the r, open  j j  f
.9 Lafe eff ec t, any facia l bones ^Z * . -

N803 Othe r and unquali fied sku ll frac tu re s h / £

N8O4 Mul tiple  frac tu re s involving sku ll o r face  with 
othe r bones_____________

N805 F ra ct ur e and frac tu re  dis loc ation  of ve rte br al  
column without mention of spina l cord , les ion

.0 C ervi ca l, clo sed  

.1 Cervi ca l, open



. .2 Do rsal o r th or ac ic , closed_______ )\J5 ___

.3 Do rsal  o r th or ac ic , .open.________ /v C ?
.• .4 Lu mba r, closed  ____________ /V L ?

.5 Lu mba r, open . ................ ................

.6 Sacrum and c occ yx, closed
,7 S acrum and co ccyx, open / ) /  J
.8 La te e ffe ct , any ve rteb ra  / /  J

N8O6 F ra ctur e and frac tu re  dis loc at ion  of verteb ra l co l­
umn wi th sp ina l co rd  les ion 

Excludes: sp ina l co rd  les ion  wi thout fra ctur e

-4*(N958)

.0 C erv ic a l,  c los ed^

.1 C er vic a l,  open 

.2 Do rsal o r th or ac ic , closed 

.3 Do rsal  o r th or ac ic , open _

.4 Lu mba r, closed 

.5 Lu mba r, open

.6 Sacrum and c occyx^clos cd  ZzL^"

.7 S acrum and co ccyx, open 7 /7

.9 l^ t c  e ffe ct , any ve rte bra ~ ~ y j V  

N8O7 Fra ctur e o f rib (s ),  6tc mum  and la rynx

.0 Rib . closed  

.1 Rib , open 

.2 S ternum, c losed 

.3 S ternu m, open

.4 Mry*nxK closed_______________ A / J

.5 La rynx . open ___ __  '  t j

.9 l-a te  e ffe ct , ri b (s j,  ste rnu m or la rynx

NS08 Fracture of pe lv is /4A1

NS09 Mul tip le  and ill -d efined f ra ct ur es  o f tru nk  f t  /Vj 

t'r oc tu rc  o f upper lim b (X810-N619)

N810 F ractur e of c lavicle /  A1

S'511 Frac tu re  o f scapula

M I2  Fracture of humerus

.0 Upper  ex trem ity,  closed 

.1 Upper ex trem ity,  open 

.2 Shaft,  o r unspecified p art , cfcsed 

.3 Shaft, o r unspecified p ar t,  open 

.4 lz>wer ex trem ity,  c losed 

.5 Lowe r ex trem ity,  open 

.9 Late  e ffe ct , any pa rt

M n  F ra ctur e of radius  and ulna (e ith er  o r both)

•0 Upper ex trem ity  or  unspe cified pa rt , clos ed 
.1 Upper ex trem ity o r unspecified pa rt , open 
J  Shaft , closed
•3 Shaft, open
.4 Lower ex trem ity,  closed

.5 Lo wer  ex trem ity , open 

.9 La te ef fect , any p art

N814 Fra ct ure  o f c arpa l bone(s)

N815 Fra ct ure  o f metacarp al bone(s)

// H

/ / t

N816 Fra ct ur e of  one o r more pha langes o f hand

N817 M ult ip le  frac tu re s of  hand bones / /

N818 O ther , m ul tipl e,  and ill -d efined frac tu re s of upper fA  
lim b

N819 M ult ip le  fra ctur es  both upper lim bs,  and upper f t  f r f  
lim b w ith  rib(s ) and s ternum

Fra ct ure  o f lower  l im b (N820-NS29)

N820 Fra ctur e of  neck of  fem ur  / I

N821 Fra ct ur e of  othe r and u nspeci fied pa rts o f femur  f t j  / l / j  

.0 Shaft or  uns pec ified par t, closed 

.1 Shaft o r uns pec ified par t, open 

.2 Lo we r ex trem ity , closed 

.3 Lo we r ex tremity ’ , open 

.9 La te ef fect , eit he r pa rt

N822 Fra ct ur e of  pate lla /  M

N823 Fra ct ur e of  tib ia  and fibula  (e ith er  o r both)

.0 Upper ex trem ity  o r unspecified part , clos ed 

.1 Upper ex trem ity  o r unspe cified part , open 

.2 Shaft, clos ed

.3 Shaft, open

.9 La te  ef fect , ei ther  p ar t

N824 Fra ct ur e of ank le / 0

N825 Fra ct ur e of one or  more ta rs a l and metatar sa l f t  /VJ 
bones

N826 Fr ac tu re  of one or  more phalanges  of foot / I  /H

N827 Other , m ul tip le , and i ll- defined frac tu re s o f low er  / f  
lim b

N828 M ul tipl e frac tu re s invo lving  both lower  lim bs . 
lower  with upper lim b, and lower  lim b( s)  with 
rlb(6 ) and s ternum

N829 Fra ct ur e of  unsp eci fied bones >4

DISLOCATION WITHOUT FRACTURE (N83O-N83<)) 4 #

Excludes : congenita l dis loca tio n (755. 756) 
frac tu re  d is loca tio n (NSOO-N329)
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S'962 In ju ry  to  othe r and unspec ifie d in trat ho ra ci c
o r s’ " s  H > ~

• .0 Without mention of  open wound in to  thorax  
.1 With open wound into thorax  
.9 M tc  e ffect

LACERATIO N AND OPEN WOUND (N87O-N9O8)

M63  In ju ry  to ga si ro -int cs tina l tra

.0 Without mention of open wound in to  abd ominal 
c- lv i'J ____________________

.1 With open wound i nto abd ominal ca v it y ^ ,*; /

.9 l ^ ie  e ffe ct  f i -j-A

M i l  Inj ur y to li v e r______________C- / A

.0  Without mention of open wound in to  abdominal 
cavity_______ ____

.1 With  open wound inti*  abdonnnaT ~

.9 Late  effect

Exc ludes:  bu m (N940-N*M9)
crus hing  w ithou t open wound 

(N920-N929)
fore ign body en te rin g through o ri fi ce  

(N930-N93 9)
la te  a mputa tion stump  c om pl icat ion 

(fo llo wing su rg ical  amputation) 
(N998.1)

su pe rf ic ia l In ju ry  (N910-N918)  
tli at  inc ide ntal to:

ce re bra l in ju ry  (N85O-N854) 
dis loca tio n (N830-KS3<>) 
fr actu re  (NSOO-NS29) 
in te rn al  in ju ry  (NS60-N869) 
ne rve in ju ry  (N950-N959)

NS65 Inj ur y to spleen

.0 Without mention of  open wound 
fcay iry __

.1 With  open \youmTTnto liWominal 

.9 L ate effec t____ _____________

N\66 Inj ur y to  k idr.ey __

.0 Without mention of open wound 
.. .  c a v it y .................

.1 With open wound into abdominal

.9 Late ef fe ct__ ________________

M67 In ju ry  to pe lv ic organs

Jty -—  
/b ^  d/ *

into abd ominal

- - / / I

in to  abdo minal 

ca v it y /? ;; i
------ / , ' t y

Lac cra/ ion an d open wou nd  o f  he ad , neck an d Jr u n k  
(N87U-NS79)

N870 Open wound o f eye and o rb it

.0 Without men tion  of co mpl icat ion 

.1 Comp lica ted  

.9 La te effec t

N871 Enucleation of eye 

N872 Open wound o f_car

/

__ V?___
-  -

N873 Other and u nspecif ied  la ce ra tio n of he ad  /V  A l

.0 Without  mention of  c om pli ca tio n

.1 Co mp licate d _________

.9 La te effect

.0 Without  mention of open wound in to  abdominal 
ca vi ty

.1 With open wound into abd ominal ca vi ty  

.9 l-a tc e ffect

M M  In jury  to  othe r and unspecified in tra -abd op un al  
organs  O-

.0  Without mention of open wound in to  abd ominal 
cavi ty

.1 With  open wound in to  abdominal ca vi ty  

.9 Late  effect

Interna l in ju ry , unspec ified o r in vo lv ing in trat ho ­
racic and int ra-abd om inal  organs /Vi £ r t

.0 Without mention of  open wound in to  tho ra cic o r 
abdomina l c av ity

.1 With  open wound in to  th or ac ic  o r abd ominal 
cavi ty

.9 Late effect

.0 Scalp w ithout me ntion o f c om pl icat ion / J  $ __

.1 Scalp c om pli ca ted / J - S  ___

.2 Nose w ithou t me ntion of  c om pl icat io n^

.3 Nose c om pli ca ted _________

.7 Othe r • face withou t me ntion of  c o m p lica ti o n ^ '' ''. —

.8 Other face compli ca ted _ ________

.9 La te ef fect , nose, othe r face and sca lp

N874 Open wound o f n eck___________ _

.0 Wi thout men tion  of co mpl icat ion 

.1 Comp licate d 

.9 La te e ffe ct

art

N875 Open wound of c hest (w al l) 0- r t

.0 Wi thout mention o f co mpl icat ion 

.1 Comp lica ted

.9 La te effec t

N876 Open wound of  back r t ' >

.0 Without  me ntion o f c om pl icat ion 

.1 Comp licate d

.9 La te effec t

67



N877 Open wound o f buttock M
.0 Without mention of  co mpl icat ion 
.1 Comp licate d
.9 La te effect

N876 Open wound o f genital organs  (e xterna l) inc luding  
trau m at ic  amputation

.0  W ithout mention o f c om pl icat ion 

.1 Comp licated  

.9 La te effect

N879 O ther , m ul tipl e and uns pecif ied  open wounds of  
head , neck 3nd t runk  A

.0 O ther  spec ifie d si tes of tru nk  wi thout me ntion 
o f co mplica tion

.1 Othe r spec ifie d si tes of tru nk  compli ca ted 

.7 M ult ip le  and unspecified si tes without m ention 
of co mplica tion

.8 M ult ip le  and '  unspe cified si tes compli ca ted 

.9 La te ef fect , other spec ified , m ul tip le  and un­
spec ifie d sites

La cer ati on  and open wound o f upper  l imb (NS80-K887)

N88O Open wound o f shoulder and u ppe r arm

.0 Without  mention o f co mpl icat ion 

.1 Comp licate d 

.2 Wi th tendon invo lvement 

.9 La te e ffect

NSS1 Open wound o f elbow, fo re ar m and w rist

.0 Withou t mention o f c om pl icat ion 

.1 Comp licate d 

.2 Wi th tendon invo lvement 

.9 La te e ffe ct

N882 Open wound of  hand(s ) except fin ge r(s)  alon^ 

.0 Wi thout mention of  compl icat ion 

.1 Comp licated

.2 Wi th tendon invo lvement 

.9 La te ef fect

,N B8I Open wound of  f inge r(s ) fA

iV ith ou t mention o f compli ca tio n 
.1 Comp lica ted  
.2 Wi th tendon involvement  
.9 La te e ffect

N884 M u lr ir le  and unspe cified open wound o f upp er
to n b

.0  Without mention of compli ca tio n
-1  Comp licate d
-2  With tendon involvem ent

N885 Tra um at ic  amputation  o f thum b (com ple te) (p ar tia l) 
.0 Without mention of  c om pl icat ion A ^  6 - fA  
.1 Comp lica ted
.9 Late  effec t

N886 Tra um at ic  amputation  of othe r fin ger( s) (co m­
ple te)  (p art ia l)  /y\

.0 Without men tion  o f com pl icat ion 

.1 Comp lica ted  

.9 Late effect

N887 Tra um at ic  amputation  of  a rm  and hand (comp lete) 
(p art ia l)  /H 6  aA

.0 Without  mention o f c om pl icat ion 

.1 Comp lica ted  

.9 La te e ffect

Laceration and open wound o f low er lim bs  (X890- N 897) 

N890 Open wound of h ip  and thigh  £  A \

.0 Without  mention of  com pl icat ion

.1 Complica ted

.2 With tendon involvement

.9 La ie effec t

N891 Open wound of  knee,  leg  (except th igh)  and an kle 
M

.0 Withou t mention o f c om pl icat ion 

.1 Comp lica ted  

.2 With tendon involvement 

.9 La te e ffect

N892 Open wound of foot exce pt toe(s) alone

.0 Wi thout me ntion o f com pl icat ion 

.1 C om plic ate d 

.2 With tendon involvement 

.9 La te effect

N893 Open wound o f toe (s)  (£/ V\

.0 Without  m ention of com pl icat ion 

.1 C omplic ate d 

.2 Wi th tendon involvement 

.9 La te e ffect

N894 M ul tipl e and u nsp eci fied open wound of low er  li:

.0 Withou t mention o f complic ate  

.1 Comp licate d 

.2 With tendon involvement 

.9 La te effec t

N895 Trau mat ic  amputation oftoe (s ) (com ple te)  (par tial )

.0 Without mention o f c om pl icat ion 

.1 C om plic ate d 

.9 La te e ffe ct



fcS96 Trau mat ic amputation  o f foot (co mp lete) (p a r t lM )^

.0 W ithout mention of  c om pl icat ion 

.1 Com plicated 

.9 L ate  e ffect

A m

SS97 Traumatic amputa tion of leg(s ) (com ple te)  (p art ia l)  

.0 Without  mention of  com pl icat ion 

.1 Com plicated

.9 Late effect

Laceration and open wounds of mu ltip le locatio n (K900- 
M M

*,Q00 M ul tip le  open wounds of  both upp er lim bs

.0 Without men tion  o f compl icat ion 

.1 Com plicated 

.2 With tendon involvement 

.9 Late  effect

b'001 Mul tip le  o|K-n wounds of  both lower  lim bs
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.2 With tendon Involvement 

.9 Late effec t

N907 M ul tip le  open wounds of face and 

.0 Without mention of com pl icat ion 
1 Comp licate d

.2 With tendon involvement 

.9 La te effect

N908 M ul tip le  open wounds of othe r and unspecified 
loc at ion  /J

.0 Withou t me ntion o f co mpl icat ion 

.1 Comp licate d

.9 La te e ffe ct

othe r si tes

.0 Without mention o f co mpl icat ion 

.1 Com plicated 

.2 With tendon involv em en t 

.9 Late effect

NXi2 Mul tip le  open wounds of both upper and low er
liin b( s)  W  f '*7

SUPE RF ICIAL INJURY (N910-N918)

Exc ludes:  born (N940-N949)
contu sion (N92O-N929)

A , . inse ct  bi te , venomous (N989.4)ArA
The fol lowing four th  d ig its are  ap plicable  toc ate - 

go rie s N910-N918 unless othe rw ise Ind icated:

.0 W ithout me nt ion  o f in fect ion  

.1 Infected

N910  S up er fic ial  in ju ry  of  face, nec k, scalp 7 /1
.0 W ithou t mention of  com pl icat ion N911 Su pe rficial  in ju ry  o f tru nk  /H f
J  Comp lica ted  ,
.2 W ith tendon involvem ent N9 12 Su pe rfi cial  in ju ry  of  shou lde r and upper arm 6 - ^
.9 Late effect

A N913 Su pe rficial  in ju ry  o f elbow, fo re ar m and w ri s t A f t
N‘^03 M ul tip le  open wounds of  lo th  hands /y M  £

Si Without men tion  o f co mpl icat ion 
.1 Complica ted 
.2 With tendon involvement  
.9 Late  effec t

N914 Su pe rfi cial  in ju ry  of  hand(s) except f inge r(s )a lone  /J/H  

N915 Sup er fic ia l in ju ry  o f fin ge r(s)  A

b 04  M ul tip le  open wounds of both head^an^  lim b( s)

.0 Without mention o f c om pl ica tion________

.1 Com plicated

.2 With  tendon involvem ent 

.9 Late effect

N916 S up er fic ia l in ju ry  of  hip,  th igh , leg and ank le

N917 Sup er fic ia l In ju ry  o f foot and toc (s) zH

N918 Su pe rficial  in ju ry  of othe r,  mul tipl e and uns pecif ied  
si tes

b Mul tip le  oj»en wounds of  bojh^hcad^ . ar^l tr u n k^ ,

.6 W ithout  men tion  of co m pl icat io n _________ZA S,

.1 C omplicated __________

.2 With tendon involvement __________

.9 Late effec t _  V i

CONTUSION AND CRUSHING WITH INTA CT  SKIN 
SURFACE (N920-N929)

5*906 Mul tip le  open wounds of both trunl^

.0 Without men tion  of  com pl icat ion 

.1 Comp licated

and

Exc ludes:  con cus sion (N850. NS60-N869) 
that  Incid en tal to:

ce re bra l In ju ry  (N85O-N854) 
di sloc at ion (NS3O-NS39) 
fractu re  (N800-N829)  
In te rn al  In ju ry  (N36O-N869) 
ne rve in ju ry  (N950-N959)
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A  A
N920 Contusion of  face , sculp , and neck exce pt cyc(s) 

N921 Contusion of eye and o rb it  &  tA

N922 Contusion of tru nk  A f<\
7

N923 Contusion o f sho ulder and u ppe r ar m A  ^ l /  C- M  

N924 Contusion of elbow, fore ar m and w ri s t 

N925 Contusion of hand(s) except fin ge r(s ) alone y j / t f  

N926 Contusion of fin gc r(s)

N927 Con tusion o f hip,  th igh , leg and a nkle <£ /f\

N928  C ontusion of foot and toe(s) f \  /V\, ■

N929 Con tus ion  o f othe r, m ul tipl e and unspecif ied  s ite s

FOR EIGN BODY ENTERING THROUGH OR IFICE 
(N93O-N939)

Excludes*, fore ign body in open wound (NS00-N839, 
N851-N90S)

fore ign body inadve rte nt ly le ft  in opera ­
tio n wound (N998.6)

lightning  (N994.0)
ra diat ion othe r than burn (N99O)

The fo llowing  four th d ig its  ar e ap plicable  to 
ca tego rie s N940-N949  un less ot he rw ise in d i-
cated:

.0 Bu rn, unspec ified deg ree , without me nt ion  of 
compl icat ion

.1 Bu rn, fi rs t deg ree , wi tho ut me nt ion  o f com pli­
ca tion

.2 Burn,  second degree,  without men tion of  com pli­
cation

.3 Bu rn , th ird degre e, wi tho ut me nt ion  o f com pli­
ca tion

.8 Comp licate d burn  

.9 La te effect  

N94O Burn conf ined  to  eye

N941 Bu rn conf ined to  face, head and neck ( r  f A  f

/SAX,N942 Bu rn con fined to trunk

N943 Bu rn conf ined to  upper lim b except w ri s t and hand 

N944 Bu rn con fined to  w rist (s ) and hand(s)

N945 Bu rn con fined to  low er  lin ib (s ) 4

£ 7  <7*1N930 Fo re ign body in eye and adnexa

N931 Fo re ign body in ea r __

N932 Fore ign  body in nose_________

N933 Foreign  body in  pharynx  and larynx ^* A^

N934 Foreign  body in bronchus  and lung ^ 5 ^  L  

N935 Fo re ign body in mou th, oesophagus, stomach
- 4 M

N936 In test ine and colon -  .
4 M

N937 Anus and rec tum

N938 Diges tiv e syste m,  unspecified A M

N939 Fo re ign body in  g en ito -u rina ry  tract

BURN (N940-N949)

Excludes: b lis te r (N910-N918)
bu rn due to swallow ing  cor ro si ve  sub ­

stance (N983)
ef fect  o f:

e le c tr ic it y  (N995.6)

N946 Bu rn invo lv ing face , head and neck  with  lim b( s)

N947 Bu rn  inv olving  t ru nk  w ith  lim bfs)

N948 Bu rn  invo lv ing face, head and neck w ith  tru nk  
and lim b( 6)  f l

N949 Bu rn Invo lving  othe r and u nspecif ied  pa rts 

INJURY TO NERVES AND SPINA L CORD (N950-N9S9)

The fo llo wing four th d ig its a reup pl icab lc  fo r ca te ­
go rie s N950-N959 unless  othe rw ise ind ica ted: 

.0 In ju ry  to  n erv e, withou t me ntion o f open wound

.1 In ju ry  to ne rve,  w ith  open wound 

.9 La te effect

N950 In ju ry  to  opt ic nerve(s)

N951 In ju ry  to othe r cr an ia l n » rw h )  C - .

N952 In ju ry  to nerve (s)  in uppe r arm _____ / / $

N953 In ju ry  to  n erv e(s ) in fo re ar m_______A/5
N954 In ju ry  to  nerv e(s ) in w r is t and hand (C / ; /$

N9S5 In ju ry  to nerve (s)  in  thigh__________ (rA A



N9$6 Inju ry to ncrvc(s) in lower leg A

N.957 Inju ry to nervc(s) in ankle and fo ot //^  ,

N958 Spinal cord lesion without evidence of spinal bone^af^pina
V>

.2 Oestrogens

inju ry

.0 Cervical  without mention of  open wound 

.1 Cerv ical with open wound

.2 Dorsal or  thoracic without mention of openzy£  N963 
wound

.3 Dorsal or thoracic with open wound ___ Af $

.4 Lumbar without mention of  open wound 

.5 Lumbar with open wound t\J£

.7 Sacral without mention of open wound___

.8 Sacral

.9 Late effect

ar wwn open wound /y  s
I without mention of open wound___  £
I with open wound _____________/ / £
?ffect, any part_____ ____  aO

N959 Other nerve in jury  including nerve inju ry in sev- 
Pa r |s b i *

.0 Cervical sympathetic without mention of open 
wound x ’ A /f

.1 Cerv ical sympathetic with open wound AC5

.6 Other and in several parts without mention of
open w o u n d _______________AJ£

J  Other and In several parts  with open wound./X/* 
.9 Late effect, cith er _______________ -A'A

ADVERSE EFFECTS OF CHEMICAL SUBSTANCES 
(N960-N989)

Excludes: dermatiti s due to contact (692)
external chemical burns (N940-N949)

Adverse effect o f medicinal agents (N96Q-N979)

N96O Adverse effect of antibio tics / ' f t *
^0 Penicill in, any ti h L

.3 Insulins and ant idlabct ic agents ________/  —-

.4 Anterio r pituitary  e x tr a c ts __y /  f t _____ fv  £

.5 Posterior pituitary  extracts / • , ’ •*» /! /

.6 Progesti/gens  __  c< -' y -**

.7 Thyro id and thy roid derivatives  •/ /

.8 Antithyro id age nts_______ .f j‘W  <

.9 Other hormones and synthetic su bs tit ut es ,^ * , e . s  

Adverse effect of pr im ar ily  systemic agents

.0 Aii tihistam inic  and anti-emet ic d r u g s ________

.1 Antineoptastic agents

.2 Acidifying  agents __ _  ..  A tf t  ______

.3 Alkaliniz ing ag en ts--------------  -

.4 Other electro lyt ic,  ca loric and water.balance
agents ____ ___ ____  ( i M  -------

.5 Enzymes

.6 Vi tam ins :

.9 Systemic agents, not elsewhere c las sif ie d/lM _____

l Adverse effect of igcnts pr im ar ily  af fecting blood 
constijucpt§._____________________

.0 Iron and its compounds _

.1 Live r and l iver  ex tra cts_________

.2 Anticoagulants 

.3 Vitamin  K products

.4 Other coagulants________________ /•  A ?___

.9 Other age'is pr im ar ily  affecting blood constit ­
uents__ __________ _________ - -( 4  t A

N965 Adverse effect of analgesics a ^ m ia - r e tics

.1 Antifungal antibiotics 
.2 Chloramphenicol
.3 Erythromycins

Jin /

.0 Opiates and synthetic analogs

.1 Salicylates and cor.gr ..*.'*  ■ £ & + £ £ ____

.2 Cinchophcn and congeners

.3 Colchicine__ __  — .

.4 Aniline d e r iv a ti v e s _______&

.5 Other coa l-ta r derivatives g* S
3  Other analgesics and antipyre tic s f~ J*

N966 Adverse effect of antlconvulsan

.5 Tetracyclines 

.9 Other antibiotics

.0 Dionc de rivativ es- 

.1 Hydantoin de rivatives

N961 Adverse effect of other anti-in fect ives
A n  . M  ™

.9 Other anticonvulsants.

. .CLSulfDnimid&L_
.1 Arsenic anti- infec tives
wtSUver and its  compounds A f^ T i
.3 Quinoline and hyJroxyquinoiine derivatives  
.9 Other anti- infec tives______________

N962 Adverse effect of hormones and synthetic sub- N968
Mltuies----------------------------------- /-rW  Cth } A p

.0 A d re n a ls ____  _  _ yVyy)

.1 Androgens and anabolic congeners.^ jy|

' Adverse effect or tie r^g da tive^ar jd hypnotics

" .0 Barbiturates .•«
.1 Chloral hydrate J * f  c
.2 Paraldehyde"
.3 Bromides.

l t e ~

.9 Other sedatives and hypnotics / \J

K to tx st  effect of other central  m 
depressants---------------

cgp tra 1 ̂ net^ous system

4) Central nervous system 
.1 Anaesthetic gases 
.9 Other

uscle relaxants



N969 Adverse effect of local anaesthetics f\! ^,
N970 Adverse effect of psychothcrapeutics_Z-* $  

.0 Antidepressants___ ____________ / / / X

.1 Tranquilizers____

.9 Other psychotherapeutic agents

JLL

N971 Adverse effect of other central nervous system 
stimulants

N972 Adverse effect of agents primarily  affecting the
autonomic nervous system___

.0 Parasympathomimctics (cholinergics)

.1 Parasympatholytics (anticholinergics) .... ,  A*—<

.2 Sympathomimetics (adrenerg ics) ____

.3 Autonomic nervous system relaxants A t A

.9 Oilier ___________________ _____

N973 Adverse effect of agents prim arily  affecting 
cardiovascular system / F j ----- H J-

.0 Cardiac depres sants 

.3 Cardiac tonics

.4 Cholesterol lowering ag ents_____ —

.5 Ganglionic blocking agents 

.6 Vasodilators

.7 Other hypotensive agents 

.8 Sclerosing agents 

.9 Other

N974 Adverse effect ofdrugs prim arily  affecting gas tro­
intestina l system __________ /l?. ’/

.0 Antacids and antidiar rheal  agents y? __

.1 Intestinal irr itant cathartic s _  /i ;; /

.2 Emollient cathartic s___________ _________

.3 Saline cathartics

.4 Faecal softeners _

.5 Other cathartic s ~~ ' /k i)  _ _

.6 Emetic6 " ” ' ' ______  /h H

.9 Other _______________ f a )

N97S Adverse effect of diuretics
.0 Mercuria l diu retics _
.1 Xanthine derivatives1 .
.2 Carbonic acid anhydrase inhibitors
.3 Salu rctlcs
.9 Other diuretic agents

N976 Adverse effect of agents acting direct ly upon 
musculoskele tal system //* •

.0 Oxytocics ___________y&-

.1 Spasmolytics

.2 Gold and its compounds

.9 Other

________

N977 Adverse effect of other and unspecified drugs  
.0 External medicinals,  not elsewhere classified

.1 Pharmaceutical dyes, not elsewhere class ified 

.2 Diagnostic agents

.8 Other specified drugs, not e lsewhere classi fied 

.9 Drugs, unspecified

N978 Adverse effect of two o r more  medicinal agents v 
in specified combinations jy.-. Z* } y /  S£=tye. • i»I) 

/
.0 Opium derivatives with barb iturates  or tra n­

quilizers ___________________ A/£
.1 Salicylates with decongestants, antih istamines, 

etc.
.2 Barbiturates with salicylates or other  non­

addicting ana lges ics____  AA g
.3 Non-barbiturate sedatives  with salic ylate^ or 

other non-addicting a nalges ics______A*
.4 P6ychopharmacologic agents with ba rb itya t^ s

N979 Alcohol in combination with specified medicinal

.0 Opium derivatives______________

.1 Barbiturates

.2 Non-barbiturate sedatives________

.3 Antihistamines 

.4 I’6ychopharmacologic agents

Toxic effect of substances chiefly 
source (X9S0-.V989)

N980 Toxic effect of alcohol

n-medic inal as to

.0 Ethyl alcohol _

.1 Methyl alcohol 

.2 Isopropyl alcohol _
.9  Othe r__________"  ___

N981 Toxic effect of petroleum products
.0 K eros en e___ -___
.1 Gasoline 
J  Petroleum naphtha 
.9 Other . ~

--------£5
---------________
______

N982 Toxic effect of Industrial solvents
Excludes petroleum products N981 /

.0 Benzine and homolocues__  ________

.1 Carbon te trachlo ride 
J  Carbon disulfide 
.9 O th e r _______

N983 Toxic effect of corrosive 
caustic  alkal is_________

arom atics, acids and
£5

.0 Corrosive aromatics 

.1 Acids

.2 Caustic alkalis 

.9 Ca us tic  NOS

N984 Toxic effect of lead and i ts compounds (including 
fum es)_______________ ------------------------



N985 Toxic effect of other metals  chiefly non-mcdlcinal 
. as to source _______

.0 Mercury and its compounds p , 5 ___

.1 Arsenic and its compounds ___

.2 Manganese and its compounds___) _______

.3 Beryllium and its compounds___ ___________

.9 Other ___________

N991 Effects of reduced temperatu re
.0 Frostbi te of face 
.1 Frostb ite of hand 
.2 Frostbi te of foot
.3 Frostb ite of other and unspecified sites 
.4 Immersion loot 
.9 Other

N986 Toxic effect of carbon monoxide.

N987 Toxic effect of other gases, fumes or  vapours_/>JL

N992 Effects of heat________ ___
Exc lude s si yd ur n (6Q2.S)

G*
.0 Liquefied petroleum gases (butane. pr op an cy ^5  
.1 Other hydrocarbon gas (methane, water-gas, 

acetylene)
.2 Nitrogen dioxide
.3 Sulfur d i o x id e ________ '
.4 Fri on___________ ________________ I
3  Other

N988 Toxic effect of noxipus Tood-stuffs /  A L — &

.0 Heat stroke (heat pyrexia)

.1 Heat syncope 

.2 Heat cram ps 

.3 Heat exhaustion, anhydrous

.4 Heat exhaustion, salt  and/o r water de nlct lonA LL  

.5 Heat exhaustion, NOS 

.6 Heat fatigue, transient 

.7 Heat oedema 

.9 Other heat effects

.0 Shellfish

.1 Mushrooms____________

.2 Other plants used as food 

.9 Other

N993 Effects of a ir pre ssu re , / - I L

N989 Toxic effect of other substances  chiefly non-
medicinal as to source  ----------------------

.0 Cyanide (including gas)

.1 Strychnine

.2 Chlorinated pest icide s__________

.3 Other pesticides 

.4 Venom

.5 Soaps and detergents 

.9 Other

.0 Baro trauma, otit ic 

.1 Barotrauma, sinus

.2 Other and unspecified effects of high altitude 

.3 Caisson disease

JL ->

N994 Effects of exposure and deprivation £
.0 Effects of lightning ______ .______
.1 Drowning and non-fatal submersion
.2 Effects^of hunger____________________
.3 Effects of th irs t
.9 Other effects of exposure , not elsewhere clas si-  
- fied

X T

OTHER ADVERSE EFFECTS (N990-N999)

N990 Effect of radiation
Excludes: dermatiti s due toradi ation (692.7) 

sunburn (692.8)'
burns (N940-N949)

.0 Effect of radioactiv ity, neither  diagnostic nor 
therapeutic _______’_2_______i________b i

.1 Adverse effect of diagnostic X-ray 

.2 Adverse effect of radioactive isotope or  tracer 
substance

.3 Other radiation ________

N995 Other general effects of external causes
.0 Effects of excessive exertion 
.1 Motion (sea)  s ickness 
.2 Car and trai n sickness  
J  Air sickness
.4 Other motion (travel ) sickness 
.5 Asphyxiation and st rangulation 
.6 Electrocution and non-fatal effects of e lect ric 

curr ent
.9 Other genera l effects of external cause s not 

elsewh ere classi fied

.4 Adverse effect of radiotherapy, external 

.5 Adverse effect of radiotherapy, internal 

.6 Adverse effect of othe r radiotherapy 

.9 Unspecified radiation

N996 Certain early complications of trauma
.0 Air embolism
.1 Fat embol ism_____________________
.2 Secondary and recurrent  haemorrhage

I L .

-fte
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.3 Traumatic aneurysm and a rte ria l injury .

.4 Nerve injury complicating bone injury (frac ture) f j y  

.5 Local infection of wound
■6 "Shock" __  _.7 Traumatic anuria (crush syndrome)
.8 Volkmnnn's ischemic: contradTOre' ' •*----------
.9 Other early  complications of trautna

N997 Injury other and unspecified
* J t  N999.0 Face and neck, except eyes___________/v^> ----- —

.1 Trunk

.2 Shoulder and upper arm 

.3 El low, forearm and wrist  

.4 Hand except finger(s)

.5 Fingcr(s)

.6 Hip and thigh 

.7 Knee, leg. ankle and foot 

.8 Other specified sit e, including multiple 

.9 Unspecified site

N998 Complications of surgical procedures
.0 Reaction to lumbar or spinal puncture _____I l k
.1 Late amputation stump complication 
.2 Post-operative shock ---------------f a n

.3 Post-operative haemorrhage or haematoma

.4 Accidental puncture or lacera tion

.5 Disruption of operation wound 

.6 Foreign body inadvertently left in operation 
wound

.7 Post-operat ive wound infection

.8 Persisten t post-operative fistula

.9 Other complications of surg ical procedure^

Other complications of medical care
.0 Generalized vaccinia /I I 
.1 Post-immunization encephalitis  /v£  1

.2 Scrum hepatitis A t H’ L

.3 Other infection /  I

.4 Anaphylactic shock 1^4  /} I 1
-------- • ?-< J  A I.5 Other scrum reaction

H L.6 ABO incompatibility, reac t ion . /_
.7 Rh incompatibility reac tion <; ..
.8 Other tra nsfusion reaction z;
.9 Ollier

Excludes: contact dermatitis  due to drugs' 
(692.3)

adverse effects due to drugs 
(N960-N979)

o o o -----------
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Febru ary  3,  1977

NATIONAL INSTITUTES OF HEALTH

1978 Program Areas o f Sp ec ia l Concern
(I n  thousands o f d o lla rs )

App rop r i a t  i on/Program
1976 

Actua 1
1977

A ppro pria tion

1978
Congressional 
Jus ti  f ic a ti o n

Nat iona l Cancer In s t it u te
N utr i t io n ...................... . .................................. $5,385 $7,389 $7,640
Cancer Task Fo rces ......................................... 29,589 30,835 30,692
Smoking and H ea lth ......................................... 9,500 10,000 10,000
Cancer Research Cen te rs ............................... 128,411 138,553 139,569
Cancer C on tr o l................................................. 56,471 60,101 60,835
Cancer C onstr uc tion ....................................... 25,496 22,873 12,895
Combined Tre atm ent M o d a li ti e s ................... 57,087 60,775 61,775
Enviro nm ental  Carcino ge ne sis..................... 134,666 146,450 148,950
Viru s Cancer Research................................... 102,026 98,836 97,756
Immunology R e s e a rc h .. .. .............................. 71,336 77,216 78,326
Oth er Cancer Research 1 / ............................. 110,270 128,399 138,851
Research Manpower Development................... 30,311 33.510 31.647

Sub to ta 1................... 760,548 814,937 ST8-, 936
T ra in in g  Programs........................................... (18 ,16 0) (20 ,00 0) (18,163)
Pap Testi  ng....................................................... (9.695) (11,5 00) (11,000)
Brea st Cancer Detec tio n and Tr ea tm en t.. (29,000) (34,7 00) (33 .200)
Di ab etes ............................................................. (235) (250) (250)

Nat iona l Hea rt , Lung, and Blood In s t it u te
Hyp er te ns io n..................................................... 52,250 56,059 57.045
A rt e r io s c le ro s i s ............................................. 69,508 74,546 75,861
Coronary Heart Dis ease................................. 45,215 48,827 49,681
Pulmonary Dis ease........................................... 58,984 63.466 64,585
Blood Resources and Th rom bosis ................. 32,296 34.903 35,367
Hemophi1i a ......................................................... 7,500 8,046 8,188
Coo ley's  Anemia............................................... 3,000 3,500 3,700
S ic k le  Cel 1 Dis ease....................................... 18,031 19.000 19,335
Ce rebrov as cu lar and Phe rip he ra l Va scular

Diseases ........................................................... 10,419 11,252 11,449
Ar rhythm ias and Heart  F a ilu re  and Shock 39.317 42,458 43,201
Conge nit al  and Rheumatic Heart Disea se,
Card iomyopathy  and In fe c ti o n s ................. 13.368 14,436 14,689

C ir cu la to ry  Ass is ta nce ................................. 18,676 20,168 20,521
Sub to ta 1................... 368,564 396,661 403,642

T ra in in g  P ro g ra m s.. .) ................................... (20 ,55 9) (21,9 88) (19,954)
Diabe tes.............................................................  (7 ,000 ) (11,9 00 ) (12,400)

1 / Includ es  research  in the  areas o f Ep idem iology , Tumor B io lo gy, D iagn os tic  
Research, and P re c li n ic a l Tre atm ent Research and R e h a b il it a ti o n .
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Approp r i a t i on /P  rog ram
1976

A ctu a l
1977

A p p ro p r ia ti o n

1978
C ongre ssional
Ju s t i f  ic a t i on

N atio n a l I n s t i tu te  o f Den ta l Resea rch
C a rie s .................................................................... $12,19 3 $1 3,827 $14,49 5
P e ri o d o n ta l D isease s...................................... 11,321 12,786 13,376
R e s to ra ti v e  M a te r ia ls .................................... 3,04 8 3,387 3,47 8
C ra n io fa c ia l Anom alie s................................. 9,144 9.70 2 9.95 6
Pain C on tr o l and B ehavio ra l S tu d ie s . . . 2,61 3 2,50 9 2,899
S o ft  T is su e , Stomatolog y and N u t r it io n 5,22 5 6,16 2 6,57 7
Den ta l Researc h I n s t i t u te s ......................... 7,14 6 7,20 0 7,20 0

S u b to ta l.................. 50 ,690 55 ,573 57.98 1
T ra in in g  Prog rams............................................ (5 ,0 59) (4 ,1 31) (2 ,9 74)
Di ab e te s ................................................................ (40 0) (600) (600)

N a tio n a l In s t i t u te  o f A r t h r i t i s ,
M eta bolism , and D ig e s ti v e  Dise as es

C y s ti c  F ib ro s is ................................................. 2,05 0 2,10 0 2,10 0
A r th r  i t i  s .............................................................. 17 .709 22 ,389 25,761
C oo le y 's  Anem ia................................................. 1,311 1,188 1,251
D ia b e te s ................................................................ 14 ,538 35 .727 34 ,012
D ig e s ti v e  D is e a s e s /G a s tr o e n te ro lo g y .. . 24 ,725 27 ,588 28,061
Kidne y D isease ................................................... 18,848 23 ,064 24 ,340

( A r t i f i c i a l  K id n e y)................................... (2 .7 34) (5 .4 20) (5 ,4 50)
N u t r i t io n ............................................................. 9,76 3 9,53 8 10,304
P s o r ia s is .............................................................. 1,542 1.893 1,986
E n d oc ri n o lo gy ..................................................... 23 ,423 23 ,564 23 .760
M et abol ism  (e xc ept C ys ti c  F ib r o s is ) . . . 31 ,126 31 .478 32 ,178
Hem atolo gy  (e xc ept C oo le y 's  A n e m ia ).. . 10 ,438 10 ,476 11,254
Der matolog y (e xc ept P s o r ia s is ) ................ 3,03 6 3.71 7 4,298
Ortho pe d ic s ......................................................... 8,02 8 7,771 8.97 6
D ir e c t O pera tions and Program

Managemen t....................................................... 8,39 6 8,50 7 8,68 0
S u b to ta l......... 174 ,933 20 9,00 0 216 ,961

T ra in in g  Program s............................................ (1 ,8 79) (9 ,6 46) (1 1,7 77 )

N a ti o n a l In s t i t u te  o f N e u ro lo g ic a l and
Co mmun ica tive D is o rd ers  and S troke

S tr o k e .................................................................... 9,96 5 10 ,869 11,285
E p il e p s y ................................................................ 12 ,960 14,135 14,676
Trauma, S pin a l Cord S Head In ju r y ......... 10,304 11,320 11,754

(R eg en erat  i o n ) ............................................... (1 ,9 70) (2 ,1 64) (2 ,2 47)
M u lt ip le  S c le ro s is .......................................... 7.08 5 10,000 10,383
Fundamental  Neu ro sc ienc es  R e s e a rc h .. .. 16 ,278 17,762 18,442
Com mun ica tive D is o rd ers  Res ea rch........... 20 ,3 60 22 ,208 23 ,059
N e u ro lo g ic a l D is o rd ers  Res ea rch.............. 63 ,442 69 ,206 71 ,862

D ia bete s (D ia b e ti c  N eu ro pa th y)............ (1 ,6 06) (1 ,8 60) (1 .9 31)
S u b to ta l......... 140,394 155,5 00 161,461

T ra in in g  Program s............................................ (7 ,7 09) (7 .1 00) (6 ,5 72)
T o ta l M u lt ip le  S c le ro s is  Relate d R es. . (9 ,5 90) (1 1,0 60) (1 1,4 84)
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Appropr ia t i on/Program
1976

Ac tual
1977

A ppro pria tion

1978 1
Congressional
J u s ti fi c a ti o n

Nat iona l In s t it u te  o f A lle rg y  and
In fe c tious  Diseases

Asthma and A ll e rg ic  Disease Cen ters
Program......................................................... $3,456 $3,832 $4,181

Hepat11 i s ......................................................... 2,677 3.023 3.133In flu enza  and Oth er Res pi ra to ry
In fe c ti o n s ................................................... 6,203 7,503 8,203

Sex ua lly  Tr an sm itted  Dis eases................ 4,324 5.198 6,098
Hos pi ta l Associa ted In fe c ti o n s .............. 3,114 3.434 3,584
Nuc le ic  Ac id Recombinants......................... 2,257 4,056 4,913Tro pic al Dis eases......................................... 5,413 5.913 6.613
M e n in g it is ...................................................... 443 513 663
The Immune System and i t s  D is o rd e rs .. . 37,442 40,765 44,628

(C li n ic a l Immunology S Tra ns plana tio n) (12 ,33 4) (13 ,34 6) (14.551)
Fundamental Research Related to  Immuno-

lo g ic ,I n fe c ti o u s  6 A ll e rg ic  Diseases 60,233 66,763 71,426
S ub to ta l.......... 125,562 141,000 153,442

T ra in in g  Programs........................................ (7.809) (8 ,081 ) (6,48 1)

Nat iona l In s t it u te  o f Genera l Medica l
Sciences

Pharmacology-Tox i co logy............................ 25,940 27,904 27.913Bio medical Eng inee rin g............................... 18,688 17,465 17.612
Trauma Research Cen ters ............................. 2,079 2,9 00 2,900
Burn Research Cen te rs ................................. 607 1,750 1,950
G en et ics.......................................................... 57,786 63.583 71,561

(C oo ley's An em ia/S ick le Cel l Disease) (400) (450) (450)
C e ll u la r and Molec ular  Bas is o f Disease 65,231 71.820 78,867
M in o ri ty  Access to  Research Careers

(MARC)...........................................................
C li n ic a l and Phy si o lo g ic al Sci ences.. .

(D ia bete s)...................................................

268
16,346

(775)

1.783
17,795
(1 ,000 )

2,211
16,882
(1,000)

T ra in in g  Programs..........
S u b to ta l.......... 186,945

(40 ,84 5)
205,000
(43,8 51)

219,896
(39 ,630)

Nat iona l In s t it u te  o f Chi ld  Hea lth
and Human Development

Popu la tion........................ 56.211 59,481 66,444
Pregnancy and In fa ncy.. 28,298 34,686 36,429

(Sudden In fa n t Death Syndrome).......... (7,44 5) (7.70 0) (7,700)
Growth and Development. 27,417 26,989 28,021
Mental R eta rd ation........ 23,946 24,387 24,867

S ub to ta l.......... 135,872 145,543 155,761
Tra in in g  Programs.......... (9.50 8) (9 ,745 ) (9.20 2)
Diabe tes............................ (2,23 0) (4,61 9) (4,750)
N u tr it io n ........................... (12,838) (13 .52 8) (13 .950)

i

87-1 55  0  -  77 - 9
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1976
Ac tual

1977
Appropr ia t ion

1978
Co ngres sio na l 
Ju st  i f ic a t  ion

Nat iona l In s t it u te  on Aging 
C li n ic a l and Comparative  Ph ys iolog y

o f Aging .......................................................
Molec ular  and C e ll u la r Bas is o f Ag ing . 
Be ha vio ra l and Soc ie ta l Aspects  o f

Aging .............................................................
Development o f Anima l Models fo r  Aging 

Research.......................................................
S ub to ta l..........

T ra in in g  Programs........ ................................
D iabe tes...........................................................
N u tr it io n .........................................................
Sen i11 t y . .........................................................

Nat iona l Eye In s t it u te
Retina l and Cho ro ida l Dis eases...............
Corneal Diseases ...........................................
D ia betic  Ret inopa th y...................................
C a ta ra c t...........................................................
Glaucoma...........................................................
Se nsory -Moto r Disorde rs  and R eha b il i­

ta t io n ...........................................................
S ub to ta l........

T ra in in g  Programs.........................................
D iabe tes...........................................................

Nat iona l In s t it u te  o f Enviro nmental
Hea lth  Sciences

Environme nta l Hea lth  Sciences Ce nte rs.  
Ma rine Bio medical Research C e n te rs .. ..  
Environmenta l Mutagenesis and Reproduc­

ti v e  To xico logy  (E nv iro nm en ta lly  
caused ge netic and b ir th  d e fe c ts ) . ..
(M uta genic ity Scr ee ning )......................

E tio lo gy  o f Enviro nm ental  Diseases and 
Disorde rs  (Causes o f environmen tal
diseas es  and d is o rd e rs )........................

Environme nta l Pharmacology and T o x ic o l­
ogy (Mechanisms o f action  o f environ­
mental agents )...........................................
(T o x ic it y  B ioas sa y) .................................

Environme nta l Pathog ene sis (De velop ­
ment o f en viron men ta l diseases and
d is o rd e rs )...................................................

S ub to ta l..........
T ra in in g  Programs.........................................
As besto s...........................................................

$6,122 $9,825 $11,240
8,913 12,606 14,440

3,9 09 6,822 7.8 60

277 747 960
19,221 30,000 34,500
(1 ,750 ) (2,200) (1 ,990 )

(450) (563) (575)
(540) (1.318) (l ,4 o o )
(857) (1,50 0) (1 ,700 )

13,432 19,933 19,951
8,3 59 9,156 8,631
5,008 6,627 6,563
5,087 6,702 6,924
7,856 9,262 10,507

10,357 12,320 12,405
50,099 64,000 64,981
(4 ,642 ) (4,64 0) (4 .143 )
(5 .246 ) (9,06 5) (9.06 5)

5,287 7,210 8,331. . . . . . 600

7,750 10,407 12,858
( - - ) (600) (1 ,000 )

9,838 12,324 13,680

11.593 16,225 18,477
( - ) (600) (1 ,000 )

2,3 19 2,975 4,154
36,787 4 9 ,l 4 i 58,100
(1 ,745) (2,24 3) (1 .485 )
(1 .700) (1,86 0) (2,20 0)
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1978
i 1976 1977 Congres sio na l

App ropr ia t ion/Program [ Ac tua l A ppro pria tion Ju st  i f i  ca t ion

Research Resources
C li n ic a l Research......................................... $43,660 $48,444 $57,463
Biote ch no logy  Research...............................
La bo ra tory  Animal Sciences and Pr imate

12,5*7 13.185 13,383

Research....................................................... 21,315 22,696 20,866
M in o ri ty  Biomedical Sup por t..................... 7.782 9.993 9,147
Biomedical Research Su pp or t.....................
Che m ical /B io logi ca l In fo rm ation-

43,929 42,060 41,000

Handling Research..................................... 1,023 1,122 1,215
S u b to ta l............ 130,256 137,500 143,074

T ra in in g Programs......................................... (334) (515) (515)
Coo ley's  Amenia............................................. (300) (330) (345)
Nu tr i t  io n ......................................................... (5 .553 ) (6 ,158 ) (7 ,078 )
Diabe tes........................................................... (6,07 5) (6,35 5) (7 .378 )

TOTAL..................... 2,179.871 2,4 03 ,855 2,4 88 ,735
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NATIONAL INSTITUTES OF HEALTH

C y s t ic  F ib r o s i s
( I n  th o u sa n d s )

19 781977

N H L B I. .. . ........................  $1 ,6 0 0 $ 1 ,6 0 0
NIAM DD... ......................... 2 ,1 0 0 2 ,1 0 0
N IA ID .. .  . ........................  1 ,1 50 1 ,2 5 0
NICHD.. . . ........................  70 70
DRR............. ........................  113 132

T o t a l . . .  5 ,0 33 5 ,1 5 2

D ia b e te s

NHLBI..................................
NIAMDD................................
NICHD..................................
NEI.......................................
NINCDS...............................
DRR.......................................
O t h e r . ................................

11 ,9 00 12 ,4 00
39 ,8 26 37 ,9 0 7

4 ,6 18 4 ,7 4 6
9 ,0  5 9 ,0 6 5
1,8 60 2 ,0 8 8
6 ,3 5 5 7 ,3 7 8
2 ,4 13 2 ,4 2 5

T o t a l . . .  76 ,0 3 8  7 6 ,0 0 9

R ec om bin ant DNA A c t i v i t i e s

NC I....................................... 8 ,0 7 8  8 ,0 4 1
NHLBI..................................  333 39 4
NIDR....................................  90 90
NIAMDD................................ 1 ,4 52  1 ,7 23
NIA ID..................................  4 ,8 5 0  5 ,8 0 0
NIGMS..................................  2 ,6 77  3 ,7 1 1
NICHD.................................. 451 468
DRR....................................... 92
F IC ....................................... 240 281
DRG....................................... 30 30
DRS.......................................  26  33

T o t a l . . .  18 ,3 19  2 0 ,5 7 1
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NATIONAL INSTITUTES OF HEALTH 

N u t r i t i o n

NC I........................ ............. 7 ,3 8 9 7 ,6 4 0
NHLBI.................... ............. 24 ,3 0 0 24 ^5 00
NIDR...................... ............. 1*500 1^600
NIAMDD................. ............. 9^ 53 8 10 ^3 04
NINCDS................. ............. 1 ,1 42 1^ 10 8
NIAID.................... *150
NIGMS.................... ............. 1 ,5 00 1 ,9 00
NICHD.................... ............. 13 ^5 00 13 ^9 50
NIA ......................... ............. 1^ 31 8 1^400
NEI ........................ ............. 1^5 33 1 63 1
NIEH S.................... .............. 2 ,0 9 0 2 .2 7 0
DRR........................ ............. 8^ 38 9 9 ,8 2 0

T o t a l . . .  72 ,1 99 76 ,2 73

NC I.............

A r t h r i t i s  
( I n  th o u sa n d s )

197 7

......................... $523

197 8

$523
N H L B I, .. . ........................  81 5 81 5
NIDR.......... ......................... 647 647
NIAMDD.. . ......................... 24 ,6 7 7 28 ,7 4 3
NIN CDS. .. ........................  352 352
N IA ID .. .. ........................  1 ,1 0 8 1 ,1 08
N IG M S .. .. ........................  1 ,4 02 1 ,4 02
N IC H D .. .. ......................... 47 2 472
NIA............. ......................... 45 7 457

. . .  3 0 ,4 5 3  34 ,5 19T o ta l
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EA RMARKS

Mr. Michel. Does it concern you when Congress earmarks c ertain  amounts for 
certain diseases as say was done for  diabetes? Do you think  it is wise for Con­
gress to get into this business of earmarking ?

Answer. Unquestionably, Congress has a legitimate and impor tant role in 
establishing policy and priorities, but detailed earmarking  may have unintended 
effects on other programs. For example, in order to meet the congressional man­
dates in the area of diabetes, the National Inst itute of Arthri tis, Metabolism and 
Digestive Diseases has had to divert needed resources from its other important 
programs. Restrict ing the utilizat ion of funds through the process of earmarking 
can also limit our flexibility to take advantage of research breakthroughs. The 
other side of tha t coin is tha t should earmarking occur in an area  which is 
not yet ready for exploitation, the result  may be an ineffective use of th e limited 
resources available.

Mr. Michel. Much of the allocation for  research  in various disease a reas seems 
more often than not to be based on the amount of pressure brought to bear  by 
various intere st groups. Do you think tha t is a proper way to determ ine spending 
priorit ies in this area ?

Answer. The earmarkings for certain diseases do appear to coincide with the 
strength of the pressure group. It  is important and even necessary tha t the 
public partic ipate in the legislative process, although spending priorities should 
be determined more broadly by need and opportunity rath er than  by pressure.

Mr. Michel. Are you personally satisfied with the current  spending priorities 
at NIH, as they have generally been set by Congress?

Anwer. I have no strong dissati sfaction  with the prioritie s Congress has set. 
I do believe, however, the Director of NIH needs authority to make limited 
adjustm ents between appropriations  d uring the operating year in orde r to adjus t 
to changing requirements and opportunities.

Research Balance

Mr. Michel. The Cancer and the Hea rt and Lung Institu tes are current ly re­
ceiving half of the NIH research funds. We are  continually receiving complaints 
from various  proponents of research in other disease area s th at the amounts being 
given Cancer and Heart  and Lung are shortchanging the other areas, and that  
we need to strike a bet ter balance. Do you think they have a valid complaint?

Answer. It  is difficult for me to ascer tain whether the Hea rt and/ or Cancer 
Inst itutes are receiving thei r increases at the expense of other appropriations. 
I certainl y hope this  is not true. It  is important for us to maintain some balance 
in the future , because biomedical research is highly interrela ted and it is im­
possible to predict where new breakthroughs might occur.

Funding Priorities

Mr. Michel. Are we funding lower priori ty research in the Cancer and Hear t 
and Lung areas, because they a re receiving substantia l funding, than  in the other 
disease areas?

Answer. I suppose the immediate inclina tion is to think tha t the more money— 
the higher would be the priority score funded and a resulting  funding of lowe” 
priority projects. In actual operation, the t otal number and the number of quality 
applications increases as the funds increase. The caliber of the grants funded 
by the  National Cancer In stitute and the National Heart, Lung, and Blood In sti­
tute is as high as other inst itutes  with substantia lly less money.

Disability Payments

Mr. Michel. I read in one of your publications t hat  the Government is spend­
ing $1 billion in disability payments to individuals crippled by arthri tis  during 
this decade. Do you have any comparable figures for NIH as a whole for the 
other disease ar eas?

Answer. I have checked with the Social Security Agency as well as the 
inst itutes of NIH and they are unable to identify comparable figures for other 
disease areas.
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I ndirect Costs

Mr. Michel. How much of the  total NIH fun ding dur ing  the curre nt fiscal 
re ar  is being spent for  in direct  cost s?

Answer. Of the tot al amoun t for  regu lar rese arch  gran ts of nearly $1 billion 
ive estim ate th at  approxima tely  $270 million will be spen t on indirec t costs.

Mr. Michel. What is the present indirec t cost ra te  for  NIH, both as a pe r­
centa ge of overall costs and  of direct  cos ts?

Answer. The indirec t cost rat e vari es from one ins titu tion to another,  and 
from mechanism to mechanism. In 1976, the  overa ll ind irec t cost ra te  for NIH  
was 27 percent when computed as a percent of tota l costs, and abou t 37 per cent 
when computed as a perc ent of dire ct costs.

Mr. Michel. I under stand th at  rese arch  gra nts  given out  by pri va te group s 
and foundation s norm ally have a sub stantially lower ind irec t cost rat e tha n 
the Fede ral Government. Why is th at ?

Answer. Ind irec t cost rat es  for gra ntee  ins titu tio ns are  nego tiate d by DHE W 
for all its  agencies, inclu ding NIH. We do not have  dire ct access to infor mati on 
about the indi rect cost paym ent policies of pri va te groups  or founda tion s which 
award  gran ts. We have discus sed this quest ion with  officials of two major 
unive rsitie s, and must base our  response upon the  info rma tion  they provided.

There is no single, sta nd ard method for dete rmi ning which costs of rese arch  
sha ll be direct costs and which indirect. For  example, an ins titu tion may re­
ceive indi rect costs for  Fed eral  programs  at  a ra te  of 36 perce nt of sala ries 
and  wages. For  non-Fed eral gra nts , it  may recove r ind irect costs at  a ra te  of 
25 percent ’of tot al direct  costs. In both cases, the  proportion of the  tota l gr an t 
which is paid to cover ind irect or overhead costs to the univ ersi ty is app rox i­
matel y the same. Most ins tituti on s cann ot afford  to accept gra nts  unless  tot al 
indirec t costs  ar e paid.

Some ins titu tion s, however, may be able to accep t gran ts which do not pay 
ful l indi rect  costs, since they may be able thro ugh  endowm ents to absorb the  
difference. In these  cases, which are  few, the ind irect cost ra te  for  the  non- 
Fed eral  g ran ts may a ctu ally  be lower.

Salaries of I nvestigators

Mr. Michel. Las t ye ar you told us th at  a stu dy  was being conducted on 'the 
question of whe ther  univer sities are  making raise s, promotions, et cetera , for  
professo rs depen dent on th ei r obta ining rese arch  grants.  Has th at  study been 
completed, and, if so, wh at does it show ?

Answer. The Rand Corp, has been stud ying  th e effect of Fed eral  biomedical 
researc h programs on academ ic medical center s. A report was issued  in March 
1976, on the  rela tion ship s between NIH  fund ing and  fac ulty salary  levels. This  
stud y compared sal aries in the  aggr egate for a given academ ic level, ra th er  
tha n examining fact ors  which might affect the sal aries of pa rti cu lar  indiv iduals .

The study  shows that , in dep artm ents with  high er levels of NIH  funding, 
faculty  salaries tend  to be lower, partic ula rly  for  the  jun ior  facu lty. The 
sal aries of chairm en of these depa rtments , however, show a positiv e rela tion ship  
to the amount of NIH  funding, implying th at  they may be paid  according to 
their  success in mana ging their dep artm ents and  competing for grants.

The  resu lts of the  study sugge st th at  raises  or prom otions  for professor are  
not solely depend ent upon their obta ining resea rch gra nts . This may vary from  
one inst itut ion  to an other, of course.

Mr. Michel. Las t year you told  us that  62.3 perc ent of NIH resea rch gr an ts 
was being used to pay salarie s, but  you could not tell us wh at the  average  s ala ry 
paid to principa l inv esti gators  was. Isn 't thi s form atio n normally included as 
pa rt of the gra nt applicat ion,  and isn ’t it fed into  you r com puters?  Can your  
provide u s w ith the inform atio n this ye ar?

Answer. The sal ari es of indi vidu als are  considered to be confidentia l, and no 
da ta on sala ries  paid  to prin cipa l inve stig ator s are cap ture d in the  NIH  in­
formation  system for  grants.  The  only data cap ture d in the system are the  to tal s 
awa rded  for personnel for  each gra nt, including fringe benefits as well as dire ct 
salary  costs.
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Top 20 Grantee I nstitutions

Mr. Michel. Last y ear  you provided us with  a list  of the top 20 ins titu tion s in 
terms of tota l NIH resea rch funds  received, and the totals  they received. Would 
you upd ate th at  for this  yea r and include  the  indir ect cost ra te  for each school 
as well. This  ra te  should be cons isten t for  all and should be as a perce ntage of 
direct costs. If  this requires an est imate  or project ion for some schools, th at  is 
all right because I wan t a consistent figure for all of them. Additionally , I 
would like in another  column the tot al indi rect  cost monies going to each school.

Answer. I would be happy to provide this infor mation for  the  record. It  
should be noted that  t he indi rect cost ra te  expressed on thi s table is not the  same 
as the  ne gotia ted indi rect cost ra te  used to deter mine  th e a mou nt of indi rect costs 
to be paid to  a given insti tution.

[Th e in formation  fo llow s:]



FY 1 9 7 6  (TWELVE MONTH) M ill  RESEARCH CRANTS* BY IN ST IT UT IO N

FOR TOP TWENTY RESEARCH GRANT RE CI PI EN TS

IN ST IT UT ION DIRECT COST IN DIRE CT  COST TOTAL COST RATE** RA TE***

HARVARD UN IV ER SITY ...................... 1 9 ,8 2 3 ,4 0 1 8 ,9 2 3 ,7 4 9 2 8 ,7 4 7 ,1 5 0 4 5 .0 3 1 .0

JOHNS HOP KINS U N IV E R S IT Y .. . . 2 0 ,1 8 0 ,1 2 2 8 ,1 2 1 ,2 6 1 2 8 ,3 0 1 ,3 8 3 4 0 .2 2 8 .7

UNIVE RSITY OF CA LIFO RN IA , 
LOS ANG ELES................................... . 2 0 ,4 6 3 ,4 4 9 5 ,9 6 8 ,9 0 0 2 6 ,4 3 2 ,3 4 9 2 9 .2 2 1 .6

UNIVERSIT Y OF CAL IFOR NIA,  
SAN FRA NCISC O.............................. . 1 9 ,8 4 1 ,6 7 4 5 ,6 5 9 ,2 3 5 2 5 ,5 0 0 ,9 0 9 2 8 .5 2 2 .2

YALE UN IV ER SI TY .............................. . 1 7 ,7 8 7 ,4 5 7 7 ,2 7 4 ,5 2 9 2 5 ,0 6 1 ,9 8 6 4 0 .9 2 9 .0

UN IVER SIT Y OF WI SC ON SIN,  
MADISON.............................................. . 1 8 ,6 4 0 ,2 8 3 6 ,0 8 0 ,1 7 6 2 4 ,7 2 0 ,4 5 9 3 2 .6 2 4 .6

UN IVE RSITY  OF W ASH IN GT ON ... . 1 9 ,6 4 5 ,5 7 7 4 ,8 1 5 ,1 1 4 2 4 ,4 6 0 ,6 9 1 2 4 .5 1 9 .7

STANFORD UN IV ER SI TY ................... . 1 6 ,7 6 9 ,8 9 2 7 ,5 9 0 ,3 2 5 2 4 ,3 6 0 ,2 1 7 4 5 .3 3 1 .2

UN IVERSIT Y OF PENNSYLVANIA. . 1 7 ,5 0 5 ,8 9 6 6 , 7 0 1 ,5 8 2  • 2 4 ,2 0 7 ,4 7 8 3 8 .3 2 7 .7

WASHINGTON UN IV ER SITY .............. . 1 6 ,5 6 3 ,7 0 8 6 , 6 9 1 ,8 7 0 2 3 ,2 5 5 ,5 7 8 4 0 .4 ,  2 8 .8

COLUMBIA UN IV ER SITY ................... . 1 7 ,4 8 8 ,2 7 5 4 ,4 8 1 ,8 2 7 2 1 ,9 7 0 ,1 0 2 2 5 .6 2 0 .4

UNIVERSIT Y OF CHICAGO.............. . 1 4 ,6 3 0 ,1 1 9 5 ,5 7 5 ,3 3 2 2 0 ,2 0 5 ,9 5 1 3 8 .1 2 7 .6

UN IVER SIT Y OF M IN N E SO T A .. .. . 1 5 ,0 3 7 ,3 7 6 4 , 2 7 0 ,4 4 3 1 9 ,3 0 7 ,8 1 9 2 8 .4 2 2 .1

YESHIVA UN IV ER SITY ...................... . 1 2 .3 7 7 .8 8 8 6 . 4 9 2 .1 2 7 1 8 .8 7 0 .0 1 5 5 2 .4 3 4 .4

SLOAN KETTE RING IN ST IT UTE  
FOR CANCER RESEA RCH.............. . 1 2 ,5 9 8 ,2 5 1 5 ,8 6 3 ,4 6 2 1 8 ,4 6 1 ,7 1 3 4 6 .5 3 1 .8

DUKE UN IV ER SITY .............................. . 1 2 ,5 9 7 ,7 2 1 5 ,6 7 2 ,6 9 1 1 8 ,2 7 0 ,4 1 2 4 5 .0 3 1 .0

NEW YORK UN IV ER SITY ................... . 1 2 .4 4 9 .4 9 3 4 .3 7 9 .7 6 6 1 6 .8 2 9 .2 5 9 3 5 .2 2 6 .0

UNIVERSIT Y OF CAL IFOR NIA.  
SAN DIEGO......................................... . 1 2 .6 7 3 .9 3 4 3 .8 1 9 .7 3 8 1 6 .4 9 3 .6 7 2 3 0 .1 2 3 .2

UNIVERSIT Y OF MICHIGAN........... . 1 1 .1 4 1 ,6 4 2 5 ,1 6 9 ,3 2 3 1 6 ,3 1 0 ,9 6 5 4 6 .4 3 1 .7

CORNELL UN IV ER SITY ...................... . 1 0 ,8 2 9 ,8 2 5 4 ,7 2 0 ,5 4 7 1 5 ,5 5 0 ,3 7 2 4 3 .6 3 0 .4

TOTAL FOR TOP TWENTY 
IN ST IT UTIO N S...................... . 3 1 9 ,0 4 5 ,9 8 3 1 1 8 ,2 7 2 ,4 9 7 4 3 7 ,3 1 8 ,4 8 0 3 7 .1 2 7 .0

* EXCLUDES CENERAL RESEARCH SUPPORT CRANTS AND RESEARCH CAREER AWARDS.
** IN DIRE CT  COSTS AWARDED AS A PERCENT OF DIRECT COSTS AWARDED.

* **  IN DIRE CT  COSTS AWARDED AS A PERCENT OF TOTAL COSTS AWARDED.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
NATIONAL INSTITUTES OF HEALTH

MECHANISM TABLE

1977 19 78 Ch an ge

R e g u la r G r a n t s ................................
N oncom peti ng ................................
C om peti ng ........................................

. . .  $ 9 9 9 ,6 1 3 ,0 0 0  

. . .  (7 3 3 ,9 8 4 ,0 0 0 )

. . .  (2 6 5 ,6 3 4 ,0 0 0 )

$ 1 ,0 5 7 ,6 9 1 ,0 0 0
(7 6 8 ,7 9 5 ,0 0 0 )
(2 8 8 ,8 9 6 ,0 0 0 )

+ $ 5 8 ,0 7 3 ,0 0 0
(+ 3 4 ,8 1 1 ,0 0 0 )
(+ 2 3 ,2 6 2 ,0 0 0 )

. . .  4 1 3 ,1 7 1 ,0 0 0 3 8 6 ,1 4 8 ,0 0 0 -2 7 ,0 2 3 ,0 0 0
M u l t i d i s c i p l i n a r y  C e n te r s .  
O th e r .................................................

. . .  (2 0 0 ^ 0 3 0 ,0 0 0 )

. . .  (2 1 3 ,1 4 1 ,0 0 0 )
(2 0 2 ,9 0 5 ,0 0 0 )
(1 8 3 ,2 4 3 ,0 0 0 )

(+ 2 ,8 7 5 ,0 0 0 )
( - 2 9 ,8 9 8 ,0 0 0 )

. . .  1 3 4 ,1 4 0 ,0 0 0 1 2 2 ,8 8 6 ,0 0 0 -1 1 ,2 5 4 ,0 0 0
I n d iv i d u a l  A w ar ds....................
I n s t i t u t i o n a l  A w ar ds.............

. . .  (2 9 ,4 4 6 ,0 0 0 )

. . .  (1 0 4 ,6 9 4 ,0 0 0 )
(3 1 ,2 4 7 ,0 0 0 )
(9 1 ,6 3 9 ,0 0 0 )

(+ 1 ,8 0 1 ,0 0 0 )
( - 1 3 ,0 5 5 ,0 0 0 )

R e se a rc h  and  D evel opm en t
. . .  3 8 8 ,4 8 8 ,0 0 0 3 9 1 ,8 3 8 ,0 0 0 + 3 ,3 5 0 ,0 0 0

I n t r a m u r a l  R e s e a rc h .................... . . .  2 4 9 ,0 7 1 ,0 0 0 2 6 8 ,4 7 4 ,0 0 0 + 1 9 ,4 0 3 ,0 0 0

D ir e c t  O p e r a t io n s ......................... . . .  1 6 0 ,4 6 7 ,0 0 0 1 7 2 ,9 7 2 ,0 0 0 + 1 2 ,5 0 5 ,0 0 0

3 6 ,4 3 4 ,0 0 0 3 7 ,4 7 9 ,0 0 0 + 1 ,0 4 5 ,0 0 0

D is e a s e  C o n t r o l .............................. 6 0 ,6 2 5 ,0 0 0 6 1 ,2 3 3 ,0 0 0 + 608 ,0 00

C o n s t r u c t io n  G r a n ts .................... 2 2 ,0 0 1 ,0 0 0 1 2 ,0 0 0 ,0 0 0 -1 0 ,0 0 1 ,0 0 0

S u b t o t a l ..................................... . .  .2 ,4 6 4 ,0 1 5 ,0 0 0 2 ,5 1 0 ,7 2 1 ,0 0 0 + 4 2 ,4 0 6 ,0 0 0

B u i ld in g s  & F a c i l i t i e s

T o t a l  o b l ig a t i o n s

1 1 8 ,5 4 8 ,0 0 0 7 0 ,0 5 3 ,0 0 0 -4 8 ,4 9 5 ,0 0 0

2 ,5 8 2 ,5 6 3 ,0 0 0 2 ,5 8 0 ,7 7 4 ,0 0 0 -1 ,7 8 9 ,0 0 0
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
NATIONAL INSTITUTES OF HEALTH

OBLIGATIONS 3Y OBJECT

1978
E s ti m a te

19 77  
A ppro p . Ch an ge

T o ta l  nu m be r o f  p e rm an en t p o s i t i o n s .  
F u l l - t im e  e q u iv a le n t  o f  a l l  o th e r

p o s i t i o n s ...........................................................
A vera ge  nu mbe r o f  a l l  e m p lo y e e s ..........

............. 1 1 ,2 8 0

............. 2 ,0 8 4

............... 12 ,8 27

1 1 ,2 5 1

2 ,7 1 4
1 3 ,4 2 8

-2 9

+6 30
+6 01

P e rs o n n e l c o m p e n sa ti o n :
P erm anen t p o s i t i o n s ................................... $ 1 4 2 ,7 0 6 ,0 0 0 $ 1 4 5 ,3 8 0 ,0 0 0 + $ 2 ,6 7 4 ,0 0 0
P o s i t i o n s  o th e r  th a n  p e r m a n e n t . . . . 1 5 ,5 1 9 ,0 0 0 1 6 ,8 5 8 ,0 0 0 + 1 ,3 3 9 ,0 0 0
O th e r  p e r s o n n e l  c o m p e n s a ti o n ............. 4 ,5 7 0 ,0 0 0 4 ,8 0 2 ,0 0 0 + 23 2 ,0 0 0
S p e c ia l  p e r s o n a l  s e r v i c e  p ay m en ts . 27 ,0 0 0 2 7 ,0 0 0 0

T o ta l  p e r s o n n e l c o m p e n s a t i o n . . . . 1 6 2 ,8 2 2 ,0 0 0 1 6 7 ,0 6 7 ,0 0 0 + 4 ,2 4 5 ,0 0 0

P e r s o n n e l b e n e f i t s :
C i v i l i a n ............................................................. 2 2 ,5 6 5 ,0 0 0 2 3 ,2 3 3 ,0 0 0 + 66 8 ,0 0 0

B e n e f i t s  f o r  fo rm er p e r s o n n e l ............... — — —
T r a v e l  & t r a n s p o r t a t i o n  o f  p e r s o n s . . 7 ,2 9 6 ,0 0 0 8 ,5 6 8 ,0 0 0 + 1 ,2 7 2 ,0 0 0
T r a n s p o r t a t i o n  o f  t h i n g s ........................... 1 ,0 5 5 ,0 0 0 1 ,1 3 1 ,0 0 0 + 7 6 ,0 0 0
R e n t,  c o m m u n ic a ti o n s , & u t i l i t i e s . . . 1 3 ,0 1 6 ,0 0 0 1 4 ,1 3 0 ,0 0 0 + 1 ,1 1 4 ,0 0 0
P r i n t i n g  and r e p r o d u c t io n ........................ 5 ,0 7 6 ,0 0 0 5 ,4 1 0 ,0 0 0 + 334 ,0 00
O th e r s e r v i c e s ...............................................». . 7 4 1 ,1 9 6 ,0 0 0 7 1 8 ,9 3 2 ,0 0 0 -2 2 ,2 6 4 ,0 0 0

P r o j e c t  c o n t r a c t s ..................................... . (5 2 0 ,4 0 5 ,0 0 0 ) (5 3 5 ,7 6 2 ,0 0 0 ) (+ 1 5 ,3 5 7 ,0 0 0 )
Pa ym en t to  NIH m an ag em en t f u n d . . . . (1 0 1 ,8 3 3 ,0 0 0 ) (1 1 3 ,1 1 9 ,0 0 0 ) (+ 1 1 ,2 8 6 ,0 0 0 )
O th e r ................................................................... . (1 1 8 ,9 5 8 ,0 0 0 ) (7 0 ,0 5 1 ,0 0 0 ) (-4 8 ,9 0 7 ,0 0 0 )

S u p p li e s  an d m a t e r i a l s .............................. 3 5 ,7 6 5 ,0 0 0 3 8 ,6 3 8 ,0 0 0 + 2 ,8 7 3 ,0 0 0
E q u ip m en t.............................................................. 15,3 38-,  000 1 6 ,4 6 5 ,0 0 0 + 1 ,1 2 7 ,0 0 0

___ ___ ——
In v e s tm e n ts  and lo a n s ................................ — — —
G ra n ts ,  s u b s i d i e s ,  & c o n t r i b u t i o n s . .1 ,5 7 8 ,4 5 9 ,0 0 0 1 ,5 8 7 ,2 2 5 ,0 0 0 + 8 ,7 6 6 ,0 0 0
In s u ra n c e  c la im s  an d i n d e m n i t i e s . . . 2 ,0 0 0 2 ,0 0 0 0
I n t e r e s t  and  d iv id e n d s .............................. — — —
R e fu n d s ................................................................... — — —
Q u a r te r s  and s u b s i s t a n c e ......................... -2 7 ,0 0 0 -2 7 ,0 0 0 0

T o t a l ,  D i r e c t  O b l ig a t i o n s ............. .2 ,5 8 2 ,5 6 3 ,0 0 0 2 ,5 8 0 ,7 7 4 ,0 0 0 -1 ,7 8 9 ,0 0 0
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
NATIONAL INSTITUTES OF HEALTH

Significant Items in House and Senate
Appropriations Committee Reports

Item Action

1977 House Report

1. The Committee directed that 
funds provided be used to 
restore positions to 1976 
authorized level in each 
organizational element.
(p.23)

2. The Committee expects another 
report on NIH dissemination 
activities of research results. 
(p.24)

Positions in 1977 for each 
organization were maintained 
at 1976 level. NCI, NIA, and 
NIEHS were provided additional 
new positions.

The report is drafted and 
will be ready prior to 
Hearings. NIH Committee 
on Communications has 
continuing program on 
dissemination activities.

1977 Senate Report

1. The Committee requested a 
report on the potential 
usefulness of unused 
buildings and equipment 
at Fort Detrick before 
1978 hearings. (p.40)

Report is in draft form and 
will be ready prior to 
Hearings.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
NATIONAL INSTITUTES OF HEALTH

COMPARABLE

Y ea r

B ud ge t 
E s ti m a te  

to  C ongre ss
House

A llow ance
S e n a te

A llow an ce A p p ro p r ia ti o n

1968 $ 1 ,1 3 6 ,2 3 5 ,0 0 0 $ 1 ,1 3 0 ,4 0 9 ,0 0 0 $ 1 ,1 9 1 ,2 2 4 ,0 0 0 $ 1 ,1 3 1 ,5 6 0 ,0 0 0

1969 1 ,1 7 4 ,4 2 9 ,0 0 0 1 ,1 1 5 ,3 7 2 ,0 0 0 1 ,1 7 9 ,7 3 0 ,0 0 0 1 ,1 3 5 ,6 6 0 ,5 0 0

197 0 1 ,1 1 6 ,6 5 3 ,0 0 0 1 ,1 1 1 ,9 2 4 ,0 0 0 1 ,2 2 4 ,9 1 1 ,0 0 0 1 ,0 9 5 ,4 6 2 ,1 9 4 —/

1971 1 ,1 3 7 ,4 9 1 ,0 0 0 1 ,2 2 0 ,5 6 5 ,0 0 0 1 ,2 8 1 ,1 2 9 ,0 0 0 1 ,2 4 7 ,8 4 2 ,0 0 0

1972 1 ,3 8 0 ,5 9 9 ,0 0 0 1 ,4 7 2 ,2 7 1 ,0 0 0 1 ,6 3 6 ,4 8 4 ,0 0 0 1 ,5 3 4 ,4 0 7 ,5 0 0

197 3 1 .5 4 9 ,9 7 7 ,0 0 0 1 ,7 7 6 ,7 2 9 ,0 0 0 1 ,9 7 2 ,9 2 1 ,0 0 0 1 ,7 7 8 ,3 2 9 ,0 0 0 ^ /

1974 1 ,5 7 8 ,2 5 8 ,0 0 0 1 ,7 8 9 ,1 4 0 ,0 0 0 1 ,9 2 9 ,0 4 5 ,0 0 0 1 ,7 8 4 ,3 3 1 ,0 0 0 ^ /

1975 1 ,8 3 2 ,7 1 6 ,0 0 0 1 ,7 9 0 ,4 « .0 ,0 0 0 ^ 2 ,1 9 1 ,2 5 0 ,0 0 0 2 ,0 8 8 ,5 7 9 ,0 0 0

1976 1 ,8 0 4 ,8 8 5 ,0 0 0 2 ,1 5 0 ,3 2 2 ,0 0 0 ^ / 2 ,2 6 6 ,6 4 8 ,0 0 0 ^ / 2 ,3 0 4 ,9 6 2 ,0 0 0 ^ /

1977
S u p p l.

2 ,1 6 5 ,0 4 7 ,0 0 0
700,0 00

2 ,4 4 0 ,7 7 8 ,0 0 0 2 ,6 5 6 ,0 9 6 ,0 0 0 2 ,5 3 0 ,7 7 8 ,0 0 0

1978 2 ,5 7 6 ,3 7 1 ,0 0 0

IJ  A p p ro p r ia ti o n  a f t e r  r e d u c t io n .

2 /  R e p re s e n ts  c o n ti n u in g  r e s o l u t i o n .  No e n a c te d  a p p r o p r ia t io n .

3/ A p p ro p r ia ti o n  a f t e r  r e d u c t io n .

4 / E x c lu d es  c o n t r a c t s  ($ 2 4 6 ,2 9 3 ,0 0 0 ) an d M ed ic al L ib ra ry  A s s is ta n c e  
($ 6 ,2 8 2 ,0 0 0 )  n o t c o n s id e re d  by  House  du e to  la c k  o f  a u t h o r i z a t i o n .

5 / E x c lu d es  f e ll o w s h ip s  an d t r a i n i n g  g r a n t s — n o t c o n s id e re d  du e to  la c k  
o f  a u th o r i z a t i o n .  ($ 1 2 3 ,6 4 6 ,0 0 0 ) .

6 / A p p ro p r ia ti o n  A u th o r it y  base d  on  1976  a p p r o p r ia t io n  p lu s  c o n ti n u in g  
r e s o l u t i o n  fo r  t r a i n i n g  pro gra m s ($ 1 2 3 ,6 4 6 ,0 0 0 ) an d OD pa y r a i s e  
s u p p le m e n ta l ($ 4 7 4 ,0 0 0 ).
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ACTUAL

Y ear

B u d g e t 
E s t i m a t e  

t o  C o n g re s s
H ouse

A ll o w a n c e
S e n a te

A ll o w a n c e A p p r o p r i a t i o n

19 68 $ 1 ,0 7 9 ,7 8 7 ,0 0 0 $ 1 ,0 7 6 ,4 6 1 ,0 0 0 $ 1 ,1 2 9 ,2 6 2 ,0 0 0 $ 1 ,0 7 6 ,4 6 1 ,0 0 0

19 69 1 ,1 3 0 ,6 4 4 ,0 0 0 1 ,0 8 9 ,4 6 3 ,0 0 0 1 ,1 4 0 ,7 6 6 ,0 0 0 1 ,1 0 9 ,7 5 3 ,5 0 0

19 70 1 ,0 8 4 ,4 2 0 ,0 0 0 1 ,0 8 5 ,6 2 6 ,0 0 0 1 ,1 9 7 ,1 1 5 ,0 0 0 1 ,0 6 7 ,6 2 9 ,0 0 0 ^ /

19 71 1 ,1 1 8 ,5 8 4 ,0 0 0 1 ,1 9 2 ,3 8 6 ,0 0 0 1 ,2 5 2 ,9 5 0 ,0 0 0 1 ,2 1 2 ,8 4 7 ,0 0 0

19 72 1 ,3 1 9 ,8 7 3 ,0 0 0 1 ,4 0 8 ,5 5 4 ,0 0 0 1 ,5 7 0 ,9 8 4 ,0 0 0 1 ,5 0 6 ,1 5 6 ,0 0 0

19 73 1 ,6 1 9 ,7 8 0 ,0 0 0 1 ,7 6 2 ,5 6 5 ,0 0 0 1 ,9 6 5 ,7 9 5 ,0 0 0 1 ,7 6 2 ,5 6 5 ,0 0 0 ? - /

19 74 1 ,5 7 6 ,7 7 0 ,0 0 0 1 ,7 8 7 ,1 4 2 ,0 0 0 1 ,9 2 7 ,9 0 2 ,0 0 0 1 ,7 9 0 ,4 2 5 ,0 0 0 ? /

19 75 1 ,8 3 9 ,7 8 4 ,0 0 0 1 ,7 8 7 ,3 2 8 ,0 0 0 ^ / 2 ,1 9 8 ,3 5 0 ,0 0 0 2 ,0 9 2 ,8 9 7 ,0 0 0

19 76 1 ,8 0 5 ,0 0 0 ,0 0 0 2 ,1 5 0 ,7 5 5 ,0 0 0 ? / 2 ,2 6 7 ,0 8 1 ,0 0 0 ? / 2 ,3 0 2 ,1 2 6 ,0 0 0 ^ /

19 77  
S u p p l .

2 ,1 6 5 ,0 4 7 ,0 0 0
7 0 0 ,0 0 0

2 ,4 4 0 ,7 7 8 ,0 0 0 2 ,6 5 6 ,0 9 6 ,0 0 0 2 ,5 3 0 ,7 7 8 ,0 0 0

19 78 2 ,5 7 6 ,3 7 1 ,0 0 0

1 /  A p p r o p r i a t i o n  a f t e r  r e d u c t i o n .

2J  R e p r e s e n t s  c o n t i n u i n g  r e s o l u t i o n .  No e n a c te d  a p p r o p r i a t i o n .

3 /  A p p r o p r i a t i o n  a f t e r  r e d u c t i o n .

4 /  E x c lu d e s  c o n t r a c t s  ( $ 2 4 6 ,2 9 3 ,0 0 0 )  an d  M e d ic a l L i b r a r y  A s s i s t a n c e  
( $ 6 ,2 8 2 ,0 0 0 )  n o t  c o n s id e r e d  by  H ouse  d u e  t o  l a c k  o f  a u t h o r i z a t i o n .

_5/ E x c lu d e s  f e l l o w s h i p s  an d  t r a i n i n g  g r a n t s — n o t  c o n s id e r e d  d u e  t o  l a c k  
o f  a u t h o r i z a t i o n .  ( $ 1 2 3 ,6 4 6 ,0 0 0 ) .

b j  A p p r o p r i a t i o n  A u th o r i t y  b a s e d  on  19 76 a p p r o p r i a t i o n  p lu s  c o n t i n u i n g  
r e s o l u t i o n  f o r  t r a i n i n g  p ro g ra m s  ( $ 1 2 3 ,6 4 6 ,0 0 0 )  and  OD p ay  r a i s e  
s u p p le m e n ta l  ( $ 4 7 4 ,0 0 0 ) .
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Biomedical Research

I. Basic Assumptions

The basic goals of the National Institutes of Health (NIH) are (1) to 
develop knowledge of the biological bases of health and disease and (2) to 
develop safe and effective interventions for prevention, detection, diagnosis 
and treatment of disease and for rehabilitation.

In order to achieve this goal, NIH has responsibility for five inter­
dependent types of activity:

- expanding understanding of diseases through biomedical research in 
laboratories and clinics,

- developing applications of research findings to solutions of health 
care problems and measures for the diagnosis and prevention of disease,

- testing and evaluating applications through mechanisms such as con­
trolled clinical trials,

- facilitating the transfer of the results of NIH findings to the 
practicing community and to organizations responsible for health 
care and prevention through a range of measures, including control 
and demonstration programs such as those in the National Cancer 
Institute and National Heart, Lung, and Blood Institute,

- developing the manpower, biotechnology, communications, data base, 
and other support resources needed to maintain the above-listed 
activities.

The interdependence of these activities is significant in the organiza­
tion of resources to accomplish the basic NIH goal:

- Fundamental research is the source of knowledge about basic life 
processes upon which successful applied research must build.

- Applied research and development, clinical testing, and demonstration 
are necessary to translate new research knowledge into interventions 
useful in medical practice,

- Manpower and other resource development are needed to take advantage 
of research opportunities and to meet ongoing research requirements,

- Discoveries in one program area contribute tc discoveries in other 
program areas,

- In addition, many discoveries are the consequence of developing a 
critical mass of research manpower drawn from diverse program areas.

The balance/imbalance among these activities is affected by the alloca­
tion of resources and reflects the interaction of three basic factors:

- research opportunities to be exploited at a given time, including 
perceptions of the relative state-of-the-art in various problem areas, 
personnel available, technical developments, and new ideas or 
information.

87-1 55  0  -  77  -  10
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- professional and public perceptions of the significance and priorities of different health problems requiring action,

- public values, reflected in legislation, executive action, or judicial decisions and in changing national priorities and organizational arrangements.

II. Background Issues

To the extent that NIH achieves its basic goal, significant assistance can be provided to other agencies in meeting other priority health goals, such as:

- improving the efficacy of medical practice through the validation of knowledge supporting new medical interventions,

- developing effective systems to identify and monitor environmental hazards to human health,

- increasing public awareness of effective disease prevention measures and potential health hazards in personal habits and life-styles.
An effective balance in the organization of programs and activities is essential to the accomplishment of the basic NIH goal. In,order to strike such an effective balance, the following issues must be considered and dealt with to the extent possible:

- The interface between research and service - involving clinical trial, control, demonstration, and knowledge dissemination activities - in­volves a determination of the role’of NIH in relation to other agen­cies and organizations for translating knowledge into practice. A corollary balance issue is competition for funds and personnel among research components.

- In order to maintain an effective research effort, resources to pro­vide management options are needed with respect to the development of required research skills, the updating of facilities to meet research requirements, and the maintenance of stability in the support o f  re­search programs.

- Decision and allocation processes require reassessment, especially In view of the decreasing buying power of the research dollar, the impact of NIH decisions on the nation’s biomedical research effort, and new funding demands as a consequence of legislation creating new commis­sions and institutes.

Ill. Fiscal Year 1978 Budget Policy

The 1978 budget request reflects funds needed to continue support of ongoing productive research efforts. In addition, there are four general areas of basic science in biology and medicine which at this time appear to be moving forward most rapidly, are generally considered to be most promising, and are attracting the attention of the finest minds in research. These four disciplines are basic to our understanding of virtually all disease processes and are represented in the research programs of each of the institutes which comprise the NIH.

Genetics - This research includes the further understanding of the molecular mechanisms which determine the transmittal of biological character­istics as well as the processes which may interfere with the normal trans­mission of information from parent to offspring. Also included are the increasing number of techniques which permit the investigator to regulate



143

and control the genetic process by which genes determine what characteristics 
Many diseases, e.g. diabetes, cancer, cystic fibrosis, etc., are recognized 
today to have genetic correlations and the understanding of such diseases 
and their treatment are critically dependent upon an increasing knowledge of 
genetics.

Immunology - Higher organisms have developed elaborate mechanisms by 
which they respond to foreign substances, particularly to foreign proteins 
and complex sugars. Enormous strides have been made in the past few years 
in our understanding of these immune processes. We have learned much about 
the structures of antibodies which the organism manufactures when a foreign 
substance is presented to it. We also have learned a great deal about the 
cells which generate these antibodies, the nature of the provocation which 
initiates the process and the forces which regulate it. We have learned that 
there are immunologic aspects to many diseases other than those which have 
been considered to be infectious. These include many varieties of arthritis 
as well as cancer. Immunology has grown from a subdivision of microbiology 
into a basic science in its own right. There is every prospect for continued 
success in the basic pursuit of this process, the understanding of which will 
in turn, determine not only increased understanding of disease but also, in 
many instances, the treatment and prevention of disease.

Virology - This is the study of the smallest and, in some regards, the 
simplest forms of life. Viruses characteristically are incapable of inde­
pendent survival and live as parasites in the cells of higher animals or in 
bacteria. Because of the rapid developments in chemistry, cytology, immuno­
logy, and genetics we are today in a far stronger position to understand and 
to explore the nature of virus particles. We can see them, we can culture 
them, we can purify them, and we can study their performances utilizing a 
wide variety of techniques. Viruses have been linked to the cancer process 
and also to a variety of presently untreatable degenerative diseases of the 
central nervous system. They also cause major respiratory diseases which 
account for an enormous share of disability and call upon medical services. 
These facts alone would appear to demand a high level of endeavor in this 
important field. In addition, however, because of their relative simplicity 
of structure and because of the fact that they contain relatively few con­
stituents, they provide an extraordinarily useful model for the study of 
biological processes which might defy analysis at this time in more complex 
cells.

Cell Biology - We have identified many of the minute structures which 
are characteristic of cells - the units of which all living organisms are 
composed. We are now beginning to understand how the several parts of the 
cell operate and how they relate to each other. The nature of the cell 
membrane and of the process whereby materials pass in and out of the cell 
across this membrane is the subject of intensive and very fruitful study.
The functions of the several identified structures of the cell, the mito­
chondrion, the microsome, the lysosome, the endoplasmic reticulum, the 
microtubule, etc., is an area of most intense and exciting study. It is 
becoming possible today to identify abnormalities of these very small 
structures within the cell and to associate such abnormalities with disease 
processes in the animal as a whole. A more complete understanding of the 
cell, its constituents, and its functions is of paramount importance to the 
continuing development of biomedical science.

Other decisions incorporated in the funds requested include:

- Five million dollars has been provided to the National Institute of 
Child Health and Human Development to be used for studies of the 
reproductive process, antenatal and infant nutrition, birth defects 
and adolescent pregnancy.
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- Emphasis on post-doctoral individual fellowships as recommended by 
the National Academy of Sciences. We are proposing funds for approx­
imately 1,000 new post-doctoral individual fellowships but no new 
funds are requested for pre-doctoral individual fellowships or insti­
tutional National Research Service Awards, with the exception of the 
Minority Access to Research Careers (MARC) program in the National 
Institute of General Medical Sciences.

- As called for in the Toxic Substances Control Act, funds have been 
provided for a cooperative effort between the National Cancer Insti­
tute and the Environmental Protection Agency in the area of environ­
mental carcinogenesis.

- Funds have been provided to the National Institute for Allergy and 
Infectious Diseases for the expansion of research on immunogenetics 
and transplantation, the expansion of research on the immune system, 
and for the expansion of efforts toward the development of safer 
technology for use in DNA recombinant and other genetic recombinant 
research.

- Continued support for the growth of the National Institute on Aging 
is provided through a funding increase to expand efforts in clinical, 
biological, and societal aspects of aging.

- Additional support has been provided to the National Institute of 
Environmental Health Science, the principal federal agency for bio­
medical research on the effects of chemical, physical, and biological 
environmental agents on man's health and well being.

- Funds are not requested in 1978 for the continuation of the Biomedical 
Research Support Grants Program.

- Twenty-nine administrative positions have been removed in 1978 with 
the goal of minimizing potential layering and duplication in the 
Public Health Service.

Funds have been included for the second stage of construction of the 
Ambulatory Care Research Facility. This decision is based on (1) the 
need for an intramural research facility to permit emphasis on ambu­
latory care as a means of expediting the translation of basic research 
into clinical application; (2) the need for renovations essential for 
the Clinical Center to keep pace with modern clinical techniques as 
required for a research program; and (3) the need to extend the pro­
fessional base and scientific guidance in support of extramural 
clinical trials.
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Monday , M abch 7 ,1977.

NATIONAL CANCER INSTITUTE
W IT NES SE S

DR. GUY R. NEWE LL, ACTING DIRECTOR, NATIONAL CANCER
INST ITUT E

DR. DONALD S. FRE DRICKSON, DIRECTOR, NATIONAL INS TIT UT ES
OF HEALTH

DR. VINCEN T T. DeV ITA, JR ., DIRECTOR, DIVISIO N OF CANCER
TRE ATM ENT , NATIONAL CANCER IN ST ITUT E 

DR. DIAN E J. FINK, DIRE CTOR, DIVISIO N OF CANCER CONTROL AND
RE HA BILIT AT ION, NATIONAL CANCER I NS TITU TE  

DR. JAM ES A. PETERS, DIRECTOR , DIV ISION  OF CANCER CAUSE AND
PREVENTIO N, NATIONAL CANCER INS TITU TE  

EA RLE L. BROWNING, FIN AN CIAL  MANAGER, NATIONAL CANCER
IN ST ITUT E

LEON M. SCHWARTZ, ASSOCIATE DIRECTOR FOR ADMIN ISTRATIO N,
NATIONAL INSTITU TES OF HEAL TH  

NORMAN D. M ANSFIE LD,  DIRE CTOR, DIVISIO N OF F INAN CIAL  M AN­
AGEMENT, NATIONAL INSTITUT ES OF HEAL TH  

ELLEN WORM SER, DIRECTOR, DIV ISION  OF HE AL TH  BUDGET
ANALYSIS, OFF ICE OF A SSIS TAN T SECRETARY , COMPTROLLER

Mr. Flood. The committee will come to order.
We now have the National Cancer Institute. The presentation will 

be made by Dr. Guy R. Newell, Acting Directo r of the National 
Cancer Institu te.

I see we have your biographical sketch here, Doctor, which we will 
insert  in the record at  this point.

[The biographical sketch follows:]
Biographical Sketch of Dr. Guy R. Newell

Name : Guy Rene Newell, Jr ., M.D.
Posit ion : Acting Director,  Nat ional Cancer  Ins titu te.
Birthplace  and da te : Bogalusa, Lo uis ian a; September 21, 1937.
Edu cat ion : Tulane Unive rsity, 1959, B.S., Tula ne Unive rsity, 1962, M.D., 

Ha rva rd School of  Public  Hea lth,  1968, M.S. in Hygiene (Epidemiology). 
Experience

Pr es en t: Acting Director, Nat ional Cancer  In sti tute.
1973-76: Deputy Director,  Nat iona l Cancer  Inst itu te.
1972-73: Associate Prof esso r and Head, Section of Chronic  Diseases, Dept. 

of Epidemiology and B iostatis tics , Tulan e University.
1970-72: Ass istant Professor, Departm ent of Epidemiology and Biostatistics , 

Tulane  University.
1968-70: Executive  Secretary, Biometry and Epidemiology Contract  Review 

Committee, Natio nal Cancer In sti tute.
1968-70: Ass istant for Program,  Viral Oncology Area, National  Cancer  

Ins titu te.
1967-68: Ass istant in Medicine (Oncology),  Pe ter  Bent Brigham Hospital. 
1965—67; Ass istant Resident  in Medicine, The Johns Hopkins Hosp ital 

Baltimore, Maryland.
1963-65 : Resea rch Planning Associate, Office of the Director, National  Cancer 

Ins titute , NIH. •
1962-63: Int ern  in Medicine, The Johns Hopkins Hosp ital, Baltimore, 

Maryland.
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Association mem berships : American Academy of Political and Social Science; 
American Association for the Advancement of Science; American Association 
for Cancer Resea rch ; American Society of Clinical Oncologists ; American Fed­
eration  for Clinical Re sea rch ; American Medical Association; American Public 
Hea lth Association ; and Society for Epidemiological Research.

Publi cations: Author or co-au thor on over 40 scientific publica tions.
Mr. F lood. D o you have some people with you here you would like 

us to know ?
Dr. Newell. Yes, thank you, sir.
On mv fa r left, Mr. Chairman, and on your right. Dr. Jam es Peters, 

the Director of our Division of Cancer Cause and Prevention. Next 
to him, Dr. Vincent DeVita, Director of our Division of Cancer Treat­
ment. On my left is Dr. Diane Fink , Director of our Division of Can­
cer Control and Rehabilitation. On my righ t is Mr. Browning, our 
Financial Manager at NCI, Dr. Fredrickson, you know, and Miss 
Ellen Wormser from the Comptroller’s Office.

Mr. F lood. We have your statement  which we will place in the 
record at this point, Doctor.

[The statement follows:]
Stateme nt  by th e Acting D irector, National Cancer  P rogram. National

Cancer I ns titu te , D epa rtm ent of H ea lt h, E duca tion , and W elfare , on
“N ation al  Cancer I ns titu te ’’

Mr. Chairman, and members of the  committee, the purpose  of the national 
cancer program since its  establish ment in late  1971 has been to reduce the 
burden of cancer eith er by preventing it or by curing it. Mr. Chairman, we are  
able to show resu lts in term s of decreasing mortal ity and  cost  savings for cancer 
pat ient s. I can  show result s in these  terms.

BE NE FIT TO PEOPLE

There are definite improvements  in some cancer mortal ity rate s. Different 
types of canc er afflict specific age groups, and for the  types in age groups unde r 
35, canc er death  ra tes  have dec reased for  the  Nation  as a whole.

In  the under-15 age group, the decrea se is due largely to be tte r trea tment  for 
acute leukemia, and brain , kidney, and bone cancers. I have evidence that  today 
a large majority of children with acu te lymphocytic  leukemia  (ALL) has access 
to the  very best in medical care, and this is a major advance. We collect data on 
a continuing basis on all  new cancer cases in 10 percen t of the  country (covering  
20,000,000 Americans) . This  coverage includes all hospi tals in the  areas . In one 
year, 101 new cases of ALL in child ren under 15 developed. Among these 
children, the median time from first  symptom to seeing a doctor was 1 mon th; it  
took 1 addi tional  week to firs t diagnos is, and just  1 more day to  f irst tre atmen t 
The survival of these  children was comparable with the survival of children 
treated by one of the  best clinical  cooperative groups. Mr. Chairman, I think  
these  exci ting findings reflect our abi lity  to  tra ns fer complicated technology to the benefit of  people.

In the 15 to 34 age group, the  decreased mortali ty rat es are due largely to 
successful trea tment  of Hodgkin's disease and other lymphomas. A key point 
here is that  resea rch leads first conceived in the mid-1960's are reflected in de­
creasing mortal ity for the Nation as a whole only 10 years  l ate r. This may seem 
like a long time-lag. I assure  you it  is not. Consider that  the ini tia l clinica l t rial  
usua lly takes 5 years. If  resu lts are  favorable, they must he confirmed. Treat­
ment regimens are usually  complicated, with toxic side effects, so that  applica­
tion in local and community hosp itals may l>e technically unfea sible  a t first, and 
requ ire either modification of the regimen or extensive professional  retraining.

. In the 35—55 ages, the death rat e has remained constant. However, as you 
will hear during my discussion of trea tment , technology learn ed from our  suc­
cesses in younger people is being tra nsfer red  to the  common tum ors  of adults , 
Including colon-rectum, lung, breast, uterus, pros tate,  and ur inary organs. Above 
age 55, dea th rat es are  increasing slightly , probably due to a combinat ion of new 
cases caused  by cigare tte smoking, industrial iza tion  facto rs, and inade quate treatm ent .
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Technology tra nsfer  programs  supp orted  by NCI have considerable cost sav­
ings for patients . The Comprehensive Cancer Center at the  Unive rsity of 
Alabama, for example, estimat ed th at  its programs saved pat ien ts $1.1 million 
las t year . These included savin gs in hospital izati on costs not required because 
rec urrent  bre ast cance r was avoided or delayed  by i>ostoperative drugs. Hos pita l­
izati on and tra nsp ort ation costs were saved because community pra ctit ion ers , 
including nurs e prac titio ners , were tra ine d to exam ine women for ear ly uterine  
cervi cal cancer. Necessary biopsies were perfor med in local clinics  by gyneco­
logists  t rain ed by the  Center .

CA US E AN D PRE VEN TION

This  committee has  shown stron g inte res t in expanding the Federal  efforts  to 
pro tect the  public from cance rs associated  with expos ures to environme ntal 
hazards , and has asked  us to tak e cer tain  actions. I would like to bring you 
up-to-d ate on o ur progress.

Of the  77 new staff positions, 17 were designated  for the newly estab lished 
Environm ental Epidemiology Bran ch to expand its stud ies of the  geographic and 
other var iati ons  in cancer in the United States. The remaining  GO positio ns were 
designated  for the  carcinogen esis progr am for labo rato ry stud ies to ident ify 
cancer-causing chemicals. We are active ly recruit ing  personnel for these 
positions.

Although we have encou ntered problems with  the carcino genesis tes ting  pro­
gram, I am pleased  to repo rt consid erable  progress. Fir st, cons isten t with the 
perception of national  need, I have expanded the  carcino genesis  progr am by 
establish ing two Associate  D irec tor positio ns for carcino genesis—one devoted full  
time to the  testing progr am and the  other to the rese arch  program. These act ivi­
ties will complement each other in our effor ts to iden tify  cancer-produ cing sub­
stances with exis ting methods, and  improve on those methods so th at  substances  
can be identified more rapidly , efficiently, and at  lower cost.

Second, prio ritie s have  been reordere d to place more empha sis on reportin g 
result s of those chemicals alre ady  on test.  Many logis tical problems have been 
overcome or will be solved dur ing the  coming year. Appearing before this  com­
mitt ee the last  time, Dr. Rau sche r reported th at  203 chemicals were off tes t, and 
th at  about 20 of those had gone throu gh the  complete  pathology and biometric 
analysis . Since th at  time, pathology and  biometric anal ysis  were completed on 
abou t ano ther 35 chemicals. A tot al of 25 draft  repo rts is expected to be com­
pleted  shortly. Our act ivi ties in this are a are  being greatly  acce lerated to catch  
up on thi s backlog. At pres ent, we have  completed anim al testi ng of more tha n 
250 chemicals.

Thir d, we have establish ed the  Cleari nghouse  on Env ironmen tal Carcinogens 
whose funct ions include chemical selection, experim enta l design, da ta evaluati ons 
and risk  assessment.

Fou rth,  we have expand ed our  collaborat ive eff or ts: with  the National  In ­
sti tu te  for Occupati onal Safety  and Health, by an inter agen cy agreement of $3 
million in fiscal yea r 1977 to s upp or 21 projects; with  the Dep artm ent of Labor, 
to incoriiora te scientific info rmation on occupationally rela ted  cancers into  
educ ation al ma teri als  for more than 100,000 worke rs; and with the  Natio nal 
In sti tu te  of Envi ronm enta l Hea lth Sciences, to eva lua te exis ting  methods of 
in vit ro (in  the tes t tub e) tes ting  a nd conduct resea rch on new methods.

Fif th, we are  surve ying carcinog enic age nts  to iden tify  key carcinogens th at  
wa rra nt  pa rtic ula r control activity , and to provide  recommended, pra ctic al con­
tro l and preven tion metho ds for them. This  proj ect has completed its  first year. 
Exper ts knowledgeab le in specific area s have selected  can did ate  chemicals, 
identified priori ties  for  control, and  begun to develop exten sive infor mation on 
96 chemicals. Epidemiological dat a, toxicological dat a, and (Control prospectus for 
20 chemicals  have been produced. Monographs are under development  for 
asbestos, vinyl chloride, and dietl iyls tilbestrol (D ES) . The monograp hs will be 
avai lable  to the public, heal th practit ioners , employers, and those who reg ulat e 
occupational safety.

Problems  still  exist. One, specifically, is a nat ional shor tage  of in dividual s with 
the  requ isite  tra ining to purs ue these  most imp ortant  activities. These include 
chronic-d isease epidemiologists, anim al pathologists , toxicologists,  and 
biometr icians.

A continuing problem in cancer prevention is smoking. To counter act the  in­
creas ing consumption of tobacco, a less haza rdou s cigare tte was  developed unde r
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the auspices of the national cancer program. These cigarettes are in wide use, and it is hoped they will reduce the risk of developing lung and o ther cancers.In response to a congressional mandate, the National Cancer Ins titu te has developed a diet, nu trition, and cancer program to generate and disseminate in­formation on diet and the causation and therapy of cancer. The nutrit ion pro­gram is funding research to increase appetite and food utilization in the cancer patient to maximize nutrit ional  support during therapy and rehabilita tion. The projects reflect the great opportunities to define in a short-time, perhaps 1 to 3 years, patient management methods of immediate benefit. Research for the defi­nition of desirable dietary  intake for health maintenance and disease prevention will require 5 to 10 years. The nu trition program also has prepared, in collabo­ration with the American Cancer Society and the Candlelighters, practical  Die­tary Handbooks for the management of adult  and pediatric  cancer patients.
DETECTION

In detection, our efforts are  direc ted toward methods of detecting the common cancers as early as possible, when the tumor mass is smallest and treatment is most effective. Four sites—lung, colon-rectum, breast, and uterus—together ac­count for about half of new cancer cases and cancer deaths.
Lung cancer (93,000 new cases, 83,800 deaths per year)

A detection project for early lung cancer, now in its four th year, is showing promising results. A combination of sputum cytology, chest X-ray, and bronchos­copy is used to detect the exact location of early  lung cancers at a time when they a re amenable to surgical removal prior to metastatic spread. Cells suspected of being cancerous have been found in nearly 1 percent of the individuals tested per year. Many tumors were not visible on chest X-ray but were localized by bronchoscopy. Many tumors are multifocal early in their development. Informa­tion obtained in this project is adding greatly to our understanding of the biology of the disease and will eventually revolutionize current textbook descrptions of lung cancer.
Colon-rectal cancer (99,000 new cases, 49,200 deaths per year)

We have launched a screening project to learn if the occult blood tes t is  effec­tive in detecting early colon cancer, which strikes  Americans more frequently than  any other cancer except skin cancer. Of 45,000 individuals expected in the project, 15,000 will be in a control group and an addi tional 30.000 people between 50 and 80 years of age will be screened. Persons with a positive test for blood will receive a complete diagnostic workup to determine the  cause of the bleeding. To date, 29.000 individuals have been entered into the project, and 24 cancers detected, representing 13 percent of all people with a positive Hemoccult test . 
Breast cancer (88,700 new cases, 33,100 deaths per year)

In partnership with the American Cancer Society, the cancer control program is supporting the breast cancer detection demonstration program—(BCDDP) — a nationwide effort involving 27 BCDDP projects (29 screening centers) in 25 States. Some 270.000 women have received an initial, first annual  screening and 130,000 have received a second annual screening. There will be smaller numbers for subsequent annual  screenings. Some 1,544 women have been found to have cancer through project screenings as of the latest reports.Of profound long-term importance is the fact tha t we have developed the technology to reduce radiation dosage to less than  1 rad delivered dose per exposure, while maintaining the quality  of the X-ray. We have taken steps to tran sfe r this technology to the general medical community by funding the Bu­reau of Radiologic Health of the  Food and Drug Administration to develop mon­itoring and technical assistance programs through State health  departments. To date,  such monitoring has been implemented in four States and is being ini­tiated in five others.
Uterine cancer (47,000 new cases, 11,000 deaths per year)

The cancer control program for uterine  cervical cancer screening is being conducted in collaboration with more than 30 State and Territor ial health de­partments . The objective was to mobilize statewide health care systems to moti­vate high-risk, hard-to-reach women to seek cervical screening services and be provided with quality followup diagnosis when needed. In the areas that  have developed a comprehensive plan and reached the implementation stage, more
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than 1,300 hospitals and clinics have screened approximately 544,000 women with 
at least one Pap smear. Altogether more tha n 750,000 screenings have been per­
formed. At the time of the lates t report, 290 women in a screening population of 
231,723 were found to have cancer of the uterus, as confirmed by histology con­
ducted by the medical community. This number will undoubtedly increase as 
reporting is received on curre nt screenings.

TREATM ENT

A major working hypothesis is tha t up to 60 percent of cancer patien ts have 
disseminated disease at the time of diagno sis; also that many pat ients experience 
recurrence because they probably had microscopic tumor cells tha t had spread 
from the original location but were not detectable at the first treatment. The 
rationale  for cancer treatment, then, provides for the use of anticancer drugs 
earli er in the course of 'the disease to reach cancer cells wherever they are in 
the body, in combination with local treatm ent with surgery and/o r radiatio n 
therapy. This approach offers the best opportunity to at tack the cancer when the 
disease is initially diagnosed and the body’s tumor burden is the smallest.

Much effort has been expended in the past year to integrate the activities of 
the clinical cooperative groups into the total clinical treatm ent program of the 
National Cancer Insti tute.  In various clinical trials, we have influenced the 
treatment  of 280,000 cancer patients , and about 28,000 of these were entered in 
clinical trial protocols. This is impor tant because these 280,000 patients  were 
seen and evaluated by expert oncologists and were provided the best medical 
advice available, even though only 1 out of 10 actually e ntered a clinical trial.

The emphasis in the clinical program is on combinations of drugs, testing new 
combinations against stand ard therapy. The cancers being treate d are  cancers 
of the breast, colon, and other part s of the gastro intestinal system including 
pancreas, as well as lung, and ovary. We are beginning combination treatm ent 
of prostate, bladder, and head and neck cancer.

The most recent results of the studies of breast cancer treatm ent have con­
tinued to show tha t early introduction of drug therapy for women found at 
surgery to have positive axilla ry nodes effectively delays and may prevent recur­
rence, particu larly in premenopausal women. New studies have begun with 
additiona l drugs and the use of drugs with other methods of treatme nt, such 
as hormone therapy  and immunotherapy, to increase survival while reducing 
the extent of surgery required.

In other studies, dramatic ea rly results have been observed in combined chemo­
therapy and radiotherapy of small cell carcinoma of the lung, which accounts 
for about 20 percent of lung ca ncer cases. The addition of a new drug, cisplati­
num (I I ) diamminedichloride, to a drug combination already in use has im­
proved still further  the  significant response rate  of a very malignant tumor of 
young adults, testicular cancer.

Although we now have nearly 40 drugs commercially available for treatm ent 
of cancer, we still do not have the best drugs. We are  trying to establish a more 
ration al system of selecting new compounds, and are establishing laboratory  sys­
tems tha t will yield new types of agents for development into more effective 
anticancer drugs. The approach is to pass selected compounds through a pre­
screen, which will indicate the ones tha t are sufficiently active to be studied more 
extensively in a second stage for anticancer activi ty.

One new drug of considerable interest is maytansine, a plant product related 
to known antiv iral drugs. It has high activity against  leukemia and other tumors 
in laboratory animals. Chlorozotocin, a new drug identified within the past 2 
years, has considerably less toxicity for the bone marrow than other related 
anticancer drugs, such as CCNU. Both new drugs have been start ed into clinical 
trials.

PRO FES SIONAL AND PUB LIC INF ORMA TIO N

The National Cancer Act of 1971 established the cancer control program to 
promote and speed th e delivery of knowledge about cancer to all who can bene­
fit—physicians, patients  and the public. In doing this, the Division of Cancer 
Control and Rehabili tation has established working arrangements with many 
community and health-related groups, such as the American Cancer Society, and 
together with our Office of Cancer Communications impacts directly on both 
professionals and public.
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The role of the community physi cian is essential, since more tha n 80 percent 
of cancer pa tients  are  first seen and tre ate d by the ir local physicians in com­
munity  hospi tals. The average general pra cti tioner  sees few cases of cancer in 
a year, and cannot be expected to keep fully informed on progress in the  more 
tha n 100 disea ses known as cancer. But  developing a “cancer aware nes s’’ is not 
an impossible goal. We are  atte mpting  to ass ist prac titio ners  to develop this  
“cancer  awa reness” by developing a cent ers outre ach progra m for  tra nsf err ing  
the  la tes t technology in to practice .

To date , 14 Comprehensive Cance r Cen ters have received fund s for  this,  and 
more tha n 800 community hospitals  hav e received outrea ch assi stan ce from cen­
ters. We have  set  up demo nstra tion netw orks for leukemia, lymphoma, Hodg­
kin’s disease,  breast cancer, and head and neck cancer. Appro ximately 100 
community hosp itals  are  involved in each of the site-orie nted networks.  A new 
clinic al oncology program  will serve to expan d trea tment  protocols at  th e com­
munity  level. Each of nine prim ary hosp itals  will make formal agreements to 
work with  3 to 5 community  hospitals  and the ir associa ted pra cti tioner s who 
manage  cancer patie nts. These hospi tals will provide train ing, consultat ion, and 
assistan ce to prac titio ners in adm inis tering the latest  in diagnosis and combined 
modality trea tme nt. We have enlisted the  part icip atio n of the Clin ical Coopera­
tive  Groups, which conduct clinical  the rap eut ic tria ls. Group members will enli st 
new affiliate members—prac titio ner s with  cance r pati ents —and give them direct 
assis tance , thu s also providing a broad based, high quali ty tra nsfer  of the  l ate st knowledge.

With NCI funds, the Associatio n of Community Cancer  Centers (ACCC) is 
developing working arrange men ts with community physicians , showing them 
how t he ir par ticipat ion  in the  n ational cancer program can benefit the ir i>atients. 
If  all project s in the  planning stage reac h implementation, hun dreds of com­
munity hos pita ls will be direc t pa rti ci pa nt s; 08 already are.

Taken together, the center s-outreach, demonst ratio n networks, c linical oncology 
program s, cooperative group expans ion, and ACCC efforts  are atte mp ting  to 
influence the  cance r care  of approxim ately  60 million people, o r one-th ird of the 
popula tion of the United States. Until the  adve nt of the  cance r control  program, 
most team s capable of providin g thi s level of care were located in only a few 
ins titu tio ns throu ghout the country .

Oth er profess ional information included  a conference to report to physicians 
on the lat es t infor mation on breast canc er causes, detection and diagnosis , and 
treatm ent . Two brochures were published to provide  infor mation for  physicians 
concern ing irra dia tion -rel ated thyro id cancer and effects of DES among da ught ers 
of m others  who received the drug  du ring  pregnancy.

A cance r Info rma tion  Cleari nghouse  was estab lished  as a cen tra l point for 
info rmation about cancer education al ma ter ial s and services avai labl e from and 
for  the  cancer cente rs and othe r components  of the  nat ional can cer program. 
Another activity , the  Int ern ati on al Cancer Resea rch Data Bank program,  op­
era tes  a computer-based cancer info rma tion  system called “Cancerline .” It  links 
the  comp uter system at  the  National Lib rary  of Medicine in Bethesda with 
term inal s in some 500 locat ions in the Unite d Sta tes and several oth er countries . 
The da ta bank contains some 65,0 00 ab str ac ts of the world’s p ublishe d lite rat ure  
on cancer a nd descr iptions of 16 ,000 ongoing cancer  re search proj ects  an d clinical 
cancer therapy protocols.

Toll-f ree telephone services and resources for cancer info rmation were estab ­
lished  at  many  of the  Centers to facil ita te the  response to inqui ries.  Fifte en 
telephone systems are  in operation  arou nd the  country . Although most of them 
sta rte d opera tion during the  la tte r pa rt of the  year, they have  hand led about 
20,060  calls from the general public and heal th professionals. Most of the calls 
were for  specific information on the  ma jor types of cancer from pat ients, indi­
viduals with  symptoms, and the ir families.

BASIC RESEARCH

Because  in its  fundam enta l natur e canc er is a disease  of the cell, basic resea rch 
encompasse s stud ies of the  str uc tur e and behav ior of cells, life processes within 
cells, and the  immune defense system. The NCI continues to  inv est heavi ly in this  
type of inv esti gato r-in itia ted resea rch.

Inv est iga tors have obtained evidence suggesting tha t vir tua lly all human cells 
have coded information proba bly provided by virus es of the RNA type. This 
info rma tion  is usua lly well suppr essed  by most people, but can be act ivat ed by



153

exposure to irra dia tion, chemical carcinogens,  or other infecting viruses. The 
significance of this  work is th at  there may be a common denominato r mechanism 
for  cancer within cells. Theo retically,  then, it would be possible to find ways of 
preventin g activation of cancer information and allowing people to live cancer- 
free  in an environment th at  will continue to be contam inate d.

Mr. Chairman, in conclusion, the  Natio nal Cange r Program is a nat ional pro­
gram  of research, demonst ration and communication—not  hea lth care delivery. 
The well-informed prim ary physic ian, prac ticing the  team concept of cancer 
management  in a community hosp ital and dealing with  a cancer-conscious, well- 
informed public, provides the  most immediate hope for  saving victims of thi s 
disease.

APPROPRIATION REQU EST

Mr. Chairman, the  request for  the  Nat iona l Cancer Insti tu te  for  fiscal year 
1978 tota ls $818,936,000. The new request includes $223,641,000 for cause and 
prevention research ; $49,446,000 for detect ion and diagnosis research ; $263,- 
006.0(H) for treatm ent  resea rch ; $117,709,000 for cancer biologj’; $59,757,000 for 
cancer cente rs sup por t; $31,647,000 for resea rch manpower development ; $12,- 
895,000 for construction; and  $60,835,000 for cancer control.

I shal l be pleased to try  to answer any questions and  supply additional infor­
mation desired  for the  record.

Mr. Chairman,  th is concludes my statement.

NONCOMPETING GRANTS

Mr. F lood. Now the 1978 budget of the Inst itute , the Cancer In sti ­
tute, tha t is just about the same as the  1977 level. However, I  notice 
in all t hat  materia l th at you submitted to the committee, there is a $2.3 
million reduction for noncompeting research grants.

Does th at mean you are cutt ing off research in midstream or how do 
you explain the reduction ?

Dr. Newell. No; we are not cu tting off the research, Mr. Chairman. 
We are, however, in a situation where we will only be able to fund 
about 38 percent of approved regular research grant applications.

Mr. F lood. Th irty-eigh t percent?
Dr. Newell. Yes, sir.
Mr. F lood. How do you explain the reduction? What do you mean 

you only can fund thirty-eight percent ?
Dr. Newell. It  means tha t we have chosen to put  those dollars in 

other areas.
Mr. F lood. Oh, you have ?
Dr. Newell. Yes, sir.
Mr. Flood. Then you have chosen to reduce the noncompeting re­

search grants ?
Mr. Browning. I don’t believe there is a reduction in noncompeting 

grants. In the regula r "ra nt program, I am sorry, it is.
Mr. F lood. $2.3 million, isn’t it?
Mr. Browning. Yes, sir.
Mr. F lood. In  what we have here it is a $2.3 million cut in the noii- 

competing research grants, righ t? It is your material.
Dr. Newell. We are paying  all noncompeting grant requirements 

in fiscal year 1978. The 1978 requirement is $2.3 million less than in 
1977. We will put those dollars in other funded areas, Mr. Chairman, 
for competing renewal and new grants rath er than this  part icular 
category.

Mr. F lood. H ow many new research gran ts will be awarded in 1978 
and a t what dollar  level and how does tha t compare with  1977?
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Dr . Newell. Th ree hu nd red and forty -e ight  new gr an ts  at  $22.9 mi llio n in 1978.
Mr. F lood. Com pared to w ha t in  1977 ?
Dr . Newell. I n  1977 there were  320 new gran ts,  a t $19.8 m illion.

PO SIT IO N S

Mr.  F lood. Th e budget also  proposes to cut  pos itions.  You r la n­gua ge by the way is on page 33 of your  just ificatio ns.  I  wi ll quote your  la ng ua ge : “N ine  ad min ist ra tiv e pos itions have been  removed in 1978 wi th  the  goal  of  mi nim izing  poten tia l du pl ica tio n an d lay er ing in t he  Pu bl ic Hea lth  Se rvice.”
W ha t does th at  mean  in  En gl ish ?
Dr . Newell . I  u nders tan d, sir , that  we a re not un iqu e in  th is  rega rd.Mr. F lood. There is no que stio n about that . Do you mean the ques­tio n or  t his  ?
Dr . Newell. The  red uct ion , sir.  Maybe Dr . Fred ric kson  wou ld like  to comm ent.
Dr . F redrickson. T he  a dm in ist ra tio n has  direct ed a red uction of  a  to ta l of  29 p osit ions at  N IH  in  area s not rel ate d t o p rogra m.  T he  Ca n­cer In st itut e has a d ecre men t of  9 from t ha t to ta l of 29.

C H EM IC A L TE ST IN G

Mr. F lood. I n yo ur  sta tem en t which we have  in the  record , Doc tor,  you  say th at  more  empha sis  is  go ing  to  be placed  on repo rt ing res ult s of  the chem icals  alr eady  tes ted  and th at  you have overcome a lot of logistical  problem s th at you hav e in th at  area. Since  we don’t un de r­sta nd  wh at you mean, will  you  expla in a lit tle  more wh at th at  mean s to the  comm ittee  ?
Dr . N ewell . Yes, sir.
Dr . Rausc her  tes tified las t y ea r to you,  s ir, th at  the re  were some 203 com pou nds  off test . Sh or tly  aft er  th at  we recogn ized  th at  we were not ge tti ng  final repo rts  as we ha d pla nned and  as we ha d promis ed you. We began to take  yet  an othe r look at  the  te st ing prog ram and we di d f ind some fa ir ly  severe  pro blems wi th it.
We  have made, I  thi nk , some r em ark able accomplish ments  since then.  We  have thr ee  final rep or ts ou t and ava ilab le. We have  nin e rep orts th at are  in dra ft  form  a nd  sh ould be out by the  en d o f t hi s m onth. We have 213 com pounds fo r which the bioassay  has ac tua lly  been com pleted.
Mr.  F lood. Of course, Docto r, we know  very well from ou r many years  wi th you th at  befo re a final tes t can be wr itt en  on a chem ical tes t in animals, it  is necessa ry to  complete  the  patho log y and all  the bio me tric analys is. W e know a ll a bout th at .
Dr . N ewell . Yes, sir.
Mr . F lood. I s t ha t wh at you are  ta lk in g abo ut now,  t he  n um ber ?Dr . Newell . Yes, sir , I  am ta lk in g abo ut the  n um ber o f com pounds  in each  catego ry. I  can sub mi t it  fo r the  record  in more detail.Mr . F lood. You were backlogge d. W ha t is the  pre sen t bac klog of chemicals tes ted  and how quick ly do you plan  to ge t ri d of  th at bac klog ?
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Dr. Newell. We except to have at least nine reports out by the  end 
of this month and we expect to have two to five reports thereafter 
per week. We have addressed the pathology backlog problem and that 
is no longer a problem. All the pathology is done and complete.

Pa rt of the  problem is a vertification procedure tha t we have to go 
through because some of the reports, as you know, will end up in court 
at some time in the  future. So, we do have a fa irly  extensive verti fica­
tion procedure.

Air. F lood. What you can do for the record is, identify the chemicals 
on which you have completed your animal testing and give us some 
indication of the  time when you expect to issue a final report on each' 
one of the chemicals.

Dr. Newell. Yes, sir.
[The information follows :]



National Cancer Institute

Chemical Testing

The attached tables reflect those chemicals on which animal testing has been 
completed. Table I reflects compounds for which final reports are available. Table II reflects compounds for which reports have been drafted. Table III reflects compounds for which bioassay has been completed and reports are being drafted. Included in each table is the usage for each chemical as well as the anticipated date that a final report on the chemical will be issued.
The use code on the following tables is identified as follows:

NC I #

C0 0191 
C02C86  
C0 4546

T a b le  I I .

CHEMICALS

CODE USAGE
Food ........... .

Pest .............

Phar ........... ,

Solv ........... ,

i Dye ........... .

Inter ........... . Catalyst
Reag ............

Other ............

Misc ............

fo r  which f i n a l  re p o rts  a re  a v a i la b le .

LS Report
USE Date

NE (KEPONE) p e s t 1/76M s o lv 6/76TRICHLORO- s o lv 1/76

. f o r  w hic h r e p o r ts ha ve  be en  d r a f te d .

•5
Report

USE Date

STANDARD PROTOCOLS 
NCI S CHEMICALS

C0 27 66  ACETIC ACID ,' N IT R IL O T R I-
C0 14 45  . ACETIC ACID , K IT R IL O T R I- , TRISO DIU M SALT, MONOHY
C0 00 99  CHLORDANE
C00113 DICHLOROVOS (VAPONA)
C0 0135  DIMETHOATE
C00 157 EI1DR1H
C0 4626 ETHANE, 1 , 1 ,1-TR ICHL OP .O- (METHYL CHLOROFORM) 
C0 0180  HEPTACHLOR
C01741 PHEHFORMIN

o th e r
i n t e r
p e s t
p e s t
p e s t
p e s t
p e s t
p e s t
ph ar

4/77
4/77
4/77
5/77
3/77
3/77
3/77
4/77
3/77
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T a b le  I I I .  Comp ounds f o r  w h ic h  b io a s s a y  ha s bee n c o m p le te d  
and r e p o r t s  a re  b e in g  d r a f t e d .

STANDARD PROTOCOLS R eport
NCI t CHEMICALS USE Dat e

C0 1967 ACENAPHTHENE, 5 -N IT R O - I n t e r 8/7 7
C02 10 8 ACETAMIDE p h a r 1/7 8
CO1C87 ACETANIL ID E, 3 -A M IN 0-4 -E TH 0X Y - p h a r 12 /7 7
CO3974 ACETIC A C ID , (E THYLENEDIN IT RIL O )T ETRA-,  TR ISODI U p h a r 5/7 7
C01 97 8 P-A CETOPHENETIDE , 3 * -N IT RO­ o th e r 11 /7 7
C0 4137 ACRID IN E, 3 ,6 -D IA M IN O -, MONOHYDROCHLOP.IDE p h a r 3/ 77
C0 15 36 ACRONYCINE p h a r 9/7 7
C0 46 82 ACTINOMYCIN D p h a r 1/7 8
C0 2095 AD I PAMIDE non e 12 /7 7
C0 14 56 AFLATO XIN BI p h a r 3/7 8
C00044 ALDRIN p e s t 7/ 77
C0 2437 AMINOCHLORODIPHENYL ETHER p e s t 12 /7 7
CO3736 A N IL IN E dye 12 /7 7
C0 20 39 A N IL IN E , P-CHLORO- p h a r 7/ 77
CO2255 A N IL IN E , 2 ,4 -D IM E TH O X Y -,  HYDROCHLORIDE dye 10 /7 7
CO1C21 A N IL IN E , N.N -D IM ETH YL-P-N IT ROSO- dye 6/7 7
C01 99 0 A H IL IN E , 4 , 4 ' -M ETHYLENE-B IS (N .N -D IM ETHYL)- . re a g 8/7 7
CO17O7 A N IL IN E , 4 ,4 '- T H IC D I - i n t e r 9/ 77
CO246O A N IL IN E , 2 ,4 ,6 -T R IC H LO R O - dye 12 /7 7
CO3587 AN I1 .IN E , 2 ,4 ,5 -T R IM E T H Y L -,  HYDROCHLORIDE dye 12 /7 7
C02 28 8 A N IL IN E , 2 ,4 ,6 -T R IM E T H Y L , HYDROCHLORIDE dye 12 /7 7
C02 99 3 P -A N 1S ID IN E , 2-wE TH YL - dye 9/ 77
C01 93 4 O -A N IS ID IN E , 5 -f II T R O - i n t e r 8/ 77
C01 98 9 ANIS OLE , 2 ,4 -D IA M IN O -, SULPHATE none 11 /7 7
C01 73 0 AN TH RA NILIC AC ID p h a r 3/ 78
C01 94 5 AN TH RA NILIC AC ID , 4 -N IT R O - i n t e r • 6/ 77
C0 18 76 ANTHRAQUINONE, 2-A M IN O- dye 8/ 77
C01901 ANTHRAQUINONE, 1 -A M I NO -2-M ET HY L- dye 6/ 77
C01 92 3 AHTHRAQUINONE, 2 -M E TH Y L-l -N IT R O ­ none 3/ 77
C0 26 97 A S P IR IN , PHENACETIN, CAFFEINE (A PC) p h a r 7/ 77
CO4728 ARABINOSYLCYTOSINE p h a r 1/ 78
C02 12 0 L-A RG IN IN E GLUTAMATE p h a r 12 /7 7
C01 56 9 5- AZA CYTI DIN E p h a r . 9/ 77
CO3474 AZATHIO PRINE p h a r 1/7 8
C00 05 6 AZIN PHO S-METHYL p e s t 7/ 77
C06371 A Z IR ID IN E , 2-MET HY L- i n t e r 7/ 77
C0 29 26 AZOBENZENE p e s t 3/ 78
C02 42 6 BENZENE, l- C H LO R O -2 ,4 -D IH IT R O - dye 12 /7 7
C02 41 5 BENZENE, 1 -C HL ORO-2 -N ITRO- dye 12 /7 7
CO24O4 BENZENE, 1 -C H L0R 0-4 -N IT R 0- dye 12 /7 7
C0 04 19 BENZENE, PENTACHLORONITRO- (PCN B) p e s t 7/ 77
C0 1912 BE NZ IMIDAZ OL E,  6-N1 TR O- o th e r 11 /7 7
C02 00 6 BENZOPHENONE, 4 , 4 ' -B IS (D IM ETHYLAM IN O )- dye 6/ 77
CD 3350 P-BENZOQ 'JINGNE, DIO XIM E o t h e r 10 /7 7
C026G4 BIPH EN YL , CHLORO- o t h e r 3/ 78



T a b ic  111 . Com pounds  f o r  w h ic h  b io a s s a y  .has  be en c o m p le te d  
and r e p o r ts  a re  b e in g  d r a f t e d .

STANDARD PROTOCOLS
NCI ( CHEMICALS

C06382 •B IS (2 -H YDR0X YETH YL)UITHI0CARBAMIC  A C ID , POTASSIUM
C01 592 1 ,4 -B UTANEDIO L, DIMETHAIIESULFONATE
C02131 N-BUTYLUREA
COOO77 CAPTAN
C00544 CARBAMATE, 4-D 1M ETH YLA MIN O-3 ,5 -X YLY L-N-H ETH YL-
C04C08-1 CARBANIL ID E, 4 , 4 '-DIA CETY L-BIS (A MID IN OHYDRAZO NE)
C04 808- 2 SULFONATE
C0 1893 CARBAZOLE, 3-A M IN O -9 -E TH YL-
C03043 CARBAZOLE, 3 -A M IN 0-9 -E T H Y L -,  HYDROCHLORIDE
C04591 CARBON DISULF IDE
C06 417 CARBONIC A C ID , CY CLIC ETHYLENE ESTER
C00055 CHLORAMBEN
C03485 CHLORAMBUCIL
C00408 CHLOROBENZILATE
C00533 CHLOROPICRIN
C01558 CHOLESTEROL, (P -( B IS (2 -C HL0R0ETHYL)A M IN 0)P HEN YL)
C01467 CYCASIN
CO2277 CYCLAMATE, SODIUM SALT
C04900 CYCLOPHOSPHAMIDE (CYTOXAN)
C0 0102 DACONIL
C01718 DAPSONE
C01683 DARAPRIM
CO4G93 'DAUNOMYCIN
C00475 P .P '-D D D
C00555 P .P '-D D E
C00464 P ,P '- D D T
C01S81 BETA-DEOXYTHIOGUANOSINE
C04933 O .P '-D D D  (MITO TANE )
C0 6393 DIAL LA TE
C03269 DIA RYLA NIL ID E YELLOW
C03656 DIB ENZO -P -D IO XIN
C03667 DIE EN ZO -P -D IO XIN , 2,7 -D IC H LO R O - (DCDD)
C0 3678 DIB EN ZO -P -D IO XIN , 1 ,2 ,3 ,4 ,6 ,7 ,8 ,9 -O C T A C H L O R O -
C01661 DIBEN ZY LINE  HYDROCHLORIDE
C04795 DIBROMODULCITOL
C04762 DIBROMOMANNITOL
CO327O TR IS (2 ,3 -D IB R0H 0P R0P YL) PH0S PHATE
C0 2028 DIB UTY LT IN  DIACETATE
COO486 DICOFGL (KE LTH ANE)
CO2448 DICYCLOPENTADIENE DIOX IDE
C00124 DIELD RIN
C00599 D IE LDR IN , PHOTO­
C01547 DIMETHANE SULFONATE

USE
Repor t
Date

none 7/7 7
p h a r 9/77
o t h e r 3,1/77
p e s t 7/7 7
p e s t 7/7 7
p h a r 1/78

o t h e r 9/77
d y e 9/77
s o lv 12 /77
i n t e r 7/7 7
p e s t 7/77
p ha i; 1/78
p e s t 5/77
p e s t 6/7 7
p h a r 12/77
none 3/78
fo o d 12/77
p h a r 1/78
p e s t 6/77
p h a r 8/7.7
p h a r 3/7 8
p h a r 1/78
p e s t 7/77
o t h e r 7/77
p e s t 7/77
p h a r 10/77
p e s t 3/7 8
p e s t 7/77
dye 8/7 7
i n t e r 1/78
p e s t 1/78
p e s t 1/78
p h a r 10/77
p h a r 1/78
p h a r 1/78
o t h e r .9 /7 7
i n t e r 8/77
p e s t 8/7 7
o t h e r 12/77
p e s t 6/77
p e s t 8/77
p h a r 5/77
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T a b le  H I .  Compounds  f o r  v /h ic h  b io a s s a y  ha s bee n c o m p le te d  
an d r e p o r ts  a rc  b e in g  d r a f t e d .

STANDARD PROTOCOLS
USE

R eport
Dat eNCI 6 CHEMICALS

C0 0395 DIOXATHION  (D EL IIA VE ) p e s t 8/7 7
CO27OO DIPE NT YL /.M INE,  N-N ITRO SO - none 3/7 8
C02244 DIPHENYLAMIHE , 4 -N IT R 0 S 0 - o t h e r 9/ 77
C03009 2 ,5 -D IT H IO B IU R E A i n t e r 12 /7 7
C0 39 13 DMBA i n t e r 3 /7 8  .
C01G05 EMETINE p h a r 9/7 7
C00GG6 ENDOSULFAN p e s t 6/7 7
C0 1570 ESTRADIOL MUSTARD p h a r 12 /7 7
C00G22 ETHANE, 1,2 -D IB RO M O- p e s t 8/7 7
C04S35 ETHANE, 1 ,1 -D I CHLORO- s o lv 5/ 77
C00511 ETHANE, 1,2 -D IC H LO R O - s o lv 7/ 77
C04604 ETHANE, HEXACHLORO- s o lv 11 /7 7
C03 554 ETHANE, 1,1 ,2 ,2 -T ETRAC H LO RO - p e s t 6/7 7
C04579 ETHANE, 1 ,1 ,2 -T R IC H LO R O - s o lv 1 7/ 77
C0G406 ETHER, B IS  (2-CH LO FtOE TH YL )- p e s t 7/ 77
C01694 ETHIONAMIDE p h a r 10 /7 7
C0 4580 ETHYLENE, TETRACHLORO- .s o l V ' 7/ 77
C0 5710 GR1SE0FULVIN p e s t 3/7 8
C04819 GUANAZOLE p h a r 1/7 8
C0 2653 HEXACHLOROPHENE p e s t 3/ 78
C03054 HYDANT0 IN , DICHLORODIMETHYL- p e s t 8/ 77
C0 4739 HYD RAZINE, 1-A C E T Y L -2 -P IC 0 L IN 0 Y L- p h a r 1/7 8
C01 8S4 HYD RAZINE, 1 ,1 -D IP HENYL- re a g 3/ 77
C0 32 58 HYDROXYLAMINE, N-N IT ROSO-N -P HENYL- , AMMONIUM SAL re a g 9/ 77
C04331 HYDROXYUREA p h a r 1/ 78
C0 4717 IM ID A Z 0LE -4 -C A R B 0X A M ID E -5 -( 3 ,3 -D IM E T H Y L-l -T R IA Z E p h a r 1/7 8
C01G16 IMIDAZOLE MUSTARD (3 IC ) p h a r 1/7 8
C0 2175 ISOCYA NIC A C ID , 3 ,3 '-D IM E T H 0X Y -4 ,4 '-B IP H E N Y L E N E i n t e r 9/ 77
C01G38 ISOPHOSPHAMIDE p h a r 6/7 7
C0 14 78 LASIOCARPINE p h a r 3/ 78
CO1489 LEAD ACETATE dye 3/7 8
C00204 LINDANE p e s t 5/7 7
C0 0215 .MALATHION p e s t 6/7 7
C0 4853 MELPHALAN p h a r 1/7 8
C04944 O-MELPHALAN p h a r 3/ 78
C0 4886 6-MERCAPTOPURINE p h a r 1 /7 8
C04637 METHANE, TRICHLOROFLUORO- s o lv 12 /7 7
C045G8 METHANE, TRI IODO- p h a r 11 /7 7
C03 19 0-1 ME TH AN SULFON -M-ANISIDE , 4 '- (9 -A C R lD IN Y L A M IN 0 )- p h a r 3/ 77
C 03190-2 MONOHYDROCHLORIDE
C03S49 METHIODAL SODIUM o t h e r 10 /7 7
C04 671 METHOTREXATE p h a r 1/7 8
C0 4875 METHOTREXATE, DI  CHLORO- p h a r 1/7 8
C0 0497 .METHOXYCHLOR p e s t 6/7 7
C0 23 80 4 ,4 '-H E T H Y LE N E -B IS -( 2 -C H L0R O A N IL IN E ) HYDROCHLORI o th e r 12 /7 7

87-1 55  0  -  77 -  11



Table III . Compounds for which bioassay has been completed 
and reports are being drafted.

STANDARD PROTOCOLS
NCI 0 CHEMICALS

C03010 METHYL ORANGE B
C04784 KETHYLTHIOINOSINE
C06428 MI REX
CO47O6 MITOMYCIN C
C02164 MORPHOLINE, 4-NITR0S0-
C01956 NAPHTHALENE, 1-NITRO-
C00431 NICLOSAMIDE
C03792 • NITHIAZIDE
COO42O NITROFEN
C04740 1-NITROSOUREA, 1 -(2-CHLOROETHYL)-3-CYCLOHEXYL-
C02084 NITROUS ACID, SODIUM SALT
C06439 OXAMIDE, DITHIO-
C04126 2-0XETAN0NE, 3,3-DIMETHYL-
C00226 PARATHION
CQ3963 PHENOL, 4-AMINO-2-NITRO-
C03305 M-PHENYLENEDIAMINE, 4-CHL0R0-
CO3292 O-PHENYLENEDIAMINE, 4-CHL0R0-
C02482 M-PHENYLENEDIAMINE, DIHYDROCHLORIDE
C02493 O-PHENYLENEDIAMINE, DIHYDROCHLORIDE
CO3941 O-PHENYLENEDIAMINE, 4-NITRO-
CO2222 P-PHENYLENEDIAMINE, 2-NITRO-
C02233 P-PHENYLENEDIAMINE, N-PHENYL-, HYDROCHLORIDE
C00588 PHOSPHAMIDON
C04922-1 PHOSPHORODIAMIDIC ACID, N,N-8IS(2-CHL0R0ETHYL)-N
CO4922-2 HYDROXYPROPYL CHCLOHEXYLAMINE SALT
C00237 PICLORAM
C01627 2,6-PIPERAZINEDI0NE-4,4 '-PROPYLENE DIOXOPIPERAZI
C02813 PIPERONYL BUTOXIDE
C02824 PIPERONYL SULFOXIDE
CO4897 PREDNISONE
C01810 PROCARBAZINE HYDROCHLORIDE
C00500 PROPANE, 1.2-DIBR0K0-3-CHL0R0- (DBCP)
CO644O 1,2-PROPANEDIOL, 3-CHLORO-
C04615 PROPENE, 3-CHLORO-
C03076 PROPIONIC ACID, 3-NITRO-
CO!785 PYRAZINECARBCXAMIDE
C01672 PYRIDIL’M
C02506 SACCHARINE
C06097 SACCHARIN, SODIUM SALT
C05981 SEMICARBAZIDE, MCNOHYDROCHLORIDE
C06462 SODIUM AZIDE
C06473 SODIUM DISULFIDE
C02459 4' -ST ILCENAM1NE, 2,5-DIMETHOXY-
CO3167 STREPTOZOTCCIN
C02200 STYRENE

USE

reag
phar
pest
phar
reag
dye
pest
phar
pest
phar
food
reag
inter
pest'
dye
other
inter
reag
dye
reag
reag
dye
pest
phar

pest
phar
pest
pest
phar
phar
pest
dye
inter
phar
phar
phar
food
food
reag
phar
dye
inter
phar
other

Report
Date

12/77
1/78
7/77
1/78
3/78
9/77
11/77
12/77
9/77
1/78
11/77
7/77
10/77
8/77
10/77
12/77
6/77
12/77
12/77
7/77
6/77
8/77
6/77
1/78

7/77
1/78
3/78
3/78
1/78
7/77
8/77
7/77
6/77
8/77
11/77
12/77
7/77
12/77
7/77
7/77
7/77
12/77
.1/78
9/77
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T a b le  111 . Comp ounds f o r  w h ic h , b io a s s a y  ha s bee n c o m p le te d  
and  r e p o r t s  a re  b e in g  d r a f t e d .

STANDARD PROTOCOLS Rep or t
nci e CHEMICALS USE Da te

C02211 STYR ENE. BE TA -N ITRO - i n t e r 8/77
C0 38 27 SU CC INIC A C ID , MONO (2 , 2-DI I4ET HY LH YD RA 2IDE ) - p e s t 9/77
C0 04 53 SULFAL LATE (CDEC) p e s t 9/77
C0 2379 3 , 3 '  ,4 ,4 '-T E T R A A nIN 0D IP H E tlY L  TETRAHYDROCHLORIDE re a g 12 /77
C00 16 8 TETRACHLORVINPHOS p e s t 6/77
C02471 TETRAFLUORO-H-PHEHYLENE DIAM INE DIHYDROCHLORIDE i n t e r 12/77
CO3O65 TH IA ZO LE , 2 -A M IN O -5 -N IT R O - p h a r 8/77
C0 4557 TH IO PH Ei lE , 2 ,5 -D IH Y D R O -,  1 ,1 -D IO X ID E - s o lv 9/77
C06451 THI0SEM1CAR3A Z0NE re a g 7/77
C0 1649 TH IO  TEPA p h a r 10/77
C0 1832 T O LU E N E -2 ,5 -D IA H IN E , SULFATE o th e r 7/77
C0 51 29 TOLUENE, 2 ,4 -D IA Ii IN O - , HYDROCHLORIDE i n t e r 12/77
C0 1865 TOLUENE, 2 ,4 -D IN IT P .O - dye 6/77
C0 2346 M-T OLU ID IN E HYDROCHLORIDE dye 12/77
C0 20 40 P-T O LU ID IN E, 3-C HL0R 0- i n t e r 8/77
C02051 O -T O LU ID II IE , 5-C HLORO- i n t e r 9/77
C0 2357 P-T O LU ID IN E, HYDROCHLORIDE dye 12 /77
C0 1843 O -T O LUID IN E, 5 -N IT R O - dye 7/77
C02 15 3 P-TOLYLUREA none 12/77
C0 0259 TOXAPHENE p e s t 6/77
C02 391 S-T R 1AZIN E, 2 .4 -D IA M IN 0-6 -P H E N Y L- i n t e r 12/77
C0 04 42 TR IF LU RALIN p e s t 7/7 7
C0 02 60 TRIP HENYLTIM HYDRO XIDE p e s t 10/77
C0 1729 . TRYPTOPHAN, L - fo o d 11/77
C01 49 0 URACIL , 2 -T H IO - p h a r 3/78
C0 47 73 UR-A , 1 ,3 -B IS (2 -C H L 0 R 0E T H Y L )- l- N IT R O S O ­ p h a r . 1/78
C01 76 3 UREA, 1 -B U T Y L -3 -( P-T OLYLSU LFON YL) - p h a r 10/77
C0 1752 UREA, 1 - ( ( P-C KL0 R0? HENYL) SULF 0N YL) -3 -P R0P YL- p h a r 11/77
C0 4524 UREA, H .N '-D IC YCLOHEXYLT HIO - i n t e r 9/77
CO2O73 UREA, (P-ETH OX YP HE HY L)- fo o d 12/77
C0 33 72  • UREA, ETHYLENETKIO­ o th e r 7/7 7
CO2C17 UREA, 1 -P H ENYL-2 -T H 10- re a g 8/77
C0 21 86 UREA, 1 , 1 .3 -T R IM E T H Y L-2 -T H 10- i n t e r 7/77
C0 48 42 VINBL AS TINE p h a r 1/78
C0 4864 VIN CRIS TINE p h a r 1/78
C0 6484 VINYLE NE CARBONATE s o lv 7/7 7
C0 23 13 2 ,4 -X Y L ID IN E  HYDROCHLORIDE dye 12/77
C0 23 24 2 ,5 -X Y L ID IN E  HYDROCHLORIDE dye 12/77
C03816 UREA, 1 , 3 -D IE T H Y L-2 -T H I0 - o th e r 1 1 /7 7
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PA RTIC IP A TIO N  W IT H  N IO SH

Mr. Flood. Last year you will recall the committee directed the 
Cancer Institute to continue i ts partic ipation with the National Ins ti­
tute of Occupational Safety and Health  in the occupational carcino­
genesis program. At tha t time we provide $3 million for just tha t purpose.

Wha t have you done to date with tha t money? Do you intend to continue this activity in fiscal 1978 ?
Dr. Newell. Yes, sir, we made an interagency agreement with the 

National Institutes of Occupational Safety and Heal th for a little 
under $1 million during the transition quarter. Shortly a fte r the first 
of the  fiscal year $3 million was made available to NIOSH to support 21 separate studies.

Mr. F lood. When did you do that?
Dr. Newell. Shortly afte r the first of fiscal year 1977. I have a list 

of those 21 projects plus 3 in the transi tion quar ter I can submit for the record.
Mr. F lood. Yes; that  is what we want.
[The information follows:]

NC I-N IOSH  projectsTransi tion quar te r:
1. Retrospective mortal ity study of miners exposed to amphibole

Amount
mineral ------------------------------------------------------------------  $150,0002. Mortality  of pestic ide for mu lators_______________________ 470, 0003. Development of sampling and ana lyt ica l methods for
ca rcino gens-------------------------------------------------------------- 300. 000

Tota l transi tion qu ar ters_________________________  920, 000
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Fisc al year 1977:
4. Occupational cancer surveillance------------------------------------ 321, 800
5. Kepone reg istr y-----------------------------------------------------------  91, 800
6. Industr ial  hygiene and morb idity study of talc  and othe r

fibrous miner als____________________________________  191, 000
7. Mortality , medica l and  ind ust ria l hygiene s tudy of v inylidene

chloride workers--------------------------------------------------------  182,100
8. Mortality  and ind ustrial hygiene study of styrene-Buta diene

rubb er workers______________________________________ 205, 100
9. Mortality  and Indu str ia l hygiene study of PCB------------------ 254, 000

10. Ind ust ria l hygiene study  of azo dye workers ------------------- 26,100
11. Mortality arid ind ustrial hygiene study of trich loroethy lene

(TCE) ____________________________________________  84,700
12. Mor tality  and ind us trial hygiene study of perchloroethylene

(PCE) ____________________________________________  210,800
13. Mortality, medical and ind ust ria l hygiene  study of chlor inate d

hydrocarbons  _______________________________________ 109,900
14. Study of beryll ium workers--------------------------------------- ...—  223, 800
15. Mortali ty and indu str ial  hygiene stu dy of n itro sam ine /cu ttin g

oils _______________________________________________  240, 500
16. Mortali ty and reproduc tive  effects of chloroprene--------------- 157,300
17. Mortality , medical  and  industr ial  hygiene study of th e paintin g

tr a d e s_____________________________________________  209, 900
18. Mor tali ty and indu str ial  hygiene study  of printing tra des— 10, 300
19. Mor tality  and ind us trial hygiene study of phosphate  w ork ers . 138, 900
20. Occupational carcinogenesis  reduc tion by behav ioral

m et ho ds ___________________________________________  187,100
21. Inh ala tion study  of shor t asbestos fibers---------------------------- 47. 900
22. Perform  sub trachial test ing of copper a nd lead sme lter du st— 20, 200
23. Dete rmine the  effects of combined exposures to smel ter dusts

and  SO2____________________________________________  39, 000
24. Evaluate  personal protective equipment---------------------------- 105, 000

Total 1977_______________________________________  3,057,800

Total transi tion qu ar ter and 1977----------------------------------- 3, 977, 800

EPIDEMIOLOGY

Mr. F lood. In the past we talked a good deal about the Cancer 
Ins titu te epidemiology studies. You will recall that. As a result of all 
that,  you have identified what you called cancer hot spots—that  is 
quite a phrase, cancer hot spots—all over the country. What is the 
next step in the process now that you have all this information? Are 
you under taking  the studies to examine the life styles or are you 
looking at certain environmental agents which might expla in these so- 
called cancer hot spots ?

Dr. Newell. We are doing both. Let me give you an example.
In  the area of  lung cancer, we found t ha t some of the highest  areas 

of death were in the South, in the State of Louisiana and around tha t 
area. We are now fund ing through the U niversi ty there, Tu lane U ni­
versity, a followup project whereby the staff will survey death  cer­
tificates in the State  and begin to iden tify either occupational 
exposures or geographic areas where individuals lived within  the 
State. We are doing the same th ing for bladder cancer in  the  State 
of New Jersey, for example. We hope to send in either our own re­
search teams or fund  thro ugh grants local teams of investigators  who 
can further  pursue this.
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Mr. Flood. You are talk ing about life styles and environmental 
exposure ?

Dr. Newell. Yes; and new industries.
IMr. F lood. *Do you have dollars  in this budget, then, to initiate 

intensive studies on these cancer hot spots?
Dr. Newell. Yes, sir, we do. Our dollars for epidemiology have 

increased to a fai r degree over the last several years as the area has 
become more important.

In  the 1977 budget we spent $31 million in this area. I have allotted  
almost another $1 million bring ing i t up to $32 million this year,  even 
though as you mentioned, in the budget there is only $4 million 
additional.

So I  have taken away from some areas. Epidemiology is one of my 
higher prio rity  areas.

Mr. F lood. Do you collect occupational data? I am talk ing about 
people who are disabled by cancer.

Dr. Newell. We did that  in the survey, the so-called Third National 
Cancer Survey covering the  years 1969,1970 and 1971.

Mr. F lood. It is a continuing basis then ?
Dr. Newell. We have continued these projects, yes, sir. We do a 

certain sampling of the  population. It  covers about 10 percent o f the 
population of the total country.

NUTRITION

Mr. F lood. Doctor, we see a number of reports which explain how 
nutr ition  can improve the survival of cancer patients and also in­
crease the cancer patient’s quality of life. W hat is the Cancer Inst itute  
doing to foster research in this area ?

Dr. Newell. During the last year , Mr. Chairman, we put $5.2 million 
new dollars  in our nutrition program. We currently  fund a litt le over 
$7.6 million which is in the 1978 estimate. The difference is we were 
already funding some ongoing grants, the difference between the $5.2 
million and the $7.6 million.

Air. F lood. Are you considering any new programs in 1978 in the 
area of nutr ition  and diet in the cancer patients? These are terms 
people understand. The minute you talk  about nu trition and die t with 
reference to cancer patients you have an audience.

Dr. Newell. We would like to do more. We would like to spend up to 
$15 million. We could do so; however, with the limited budget I  have 
given it a quar ter of a million new dollars. But  I don’t think it is 
as high a prio rity  as carcinogenesis testing.

Air. Flood. I s that  a lot ?
Dr. Newell. It is not enough.
Mr. F lood. Why don’t you get more ? We spend a lo t of money try­

ing to a ttra ct at tention. But  the minute you sta rt identifying nu trition 
and diet with cancer patients you have an audience. I  repeat  th at for 
the purpose of emphasis.

Dr. Newell. Yes, sir.
Mr. F lood. Well, that  is quite an answer, I can’t argue with tha t.
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BREAST CANCER

Now we have had a lot of discussion in just  the past  couple of 
months. Thousands and thousands of women now are being unneces­
sarily exposed to excessive amounts of radia tion while being screened 
for breast cancer. How carefu lly is your Inst itute examining tha t 
problem and what action have you taken to preven t that from 
continuing ?

Dr. Newell. I  thin k we have taken very responsible action in this 
regard.

Air. F lood. We don’t want to use tax dollars here to create doctor- 
induced illnesses, you know7.

Dr. Newell. Absolutely not. We have supported the development 
of newer techniques to reduce the dose of radiation. In  fact now we 
can get a very good radiographic film with the delivered dose of 1 
rad or less for the total mammogram.

Mr. Flood. You had better trans late “rad ”.
Dr. Newell. Absorbed radia tion dose. In order to promote this 

throughout the country, we have initiated an agreement with the 
Bureau of Radiological Health. They are responsible for the im­
plementation of radia tion safety throughout  the country. Through 
funds to them they are working now with State and local health 
departments to survey exactly what  radia tion exposures are in var ­
ious part s of the country and to educate the radiologist and others 
to brin g these doses down to 1 rad or less.

Mr. F lood. How long have you been doing this?
Dr. Newell. The interagency agreement is 1 year old.
Mr. Flood. By the way, Doctor Fink, there is no reason you can’t 

tell us.
Dr. F ink . The Radiologic Physics Centers which developed the 

technology have been in operation 2 years. As Dr. Newell pointed 
out, the dose now attainable is one radiation absorbed dose. During 
the past year, we initia ted the interagency agreement with the Bu­
reau of Radiologic Health.

Mr. Flood. Are they listening to you on this, do you think?
Dr. F ink . Yes. I  think the publicity on the issue of excess dose 

has certainly  made women and physicians aware of the potentia l of 
radia tion hazard in the mammographic examination. Using as an ex­
ample our own breast detection units, it was very easy to bring the 
doses down to the acceptable 1 rad  range.

Air. Flood. I  wonder why this should happen all of a sudden. All 
of a sudden because of publicity  this happens. I wonder why tha t 
would not have been identified long before this?

Dr. Newell. I  think.  Air. Chairman, it is a question of risk versus 
benefit. There is only one available clinical tria l in the whole lit era­
ture tha t addresses the benefit side of screening women for breast 
cancer. Several things happened all at once th at  sort of brought this 
together.

A reexamination of th at one clinical study did not indicate as much 
benefit to women as was first thought, and I am talking  about screen­
ing a symptomatic woman.



166

Secondly, a committee of experts in the field of radiation  pointed out tha t low doses of radiat ion to exposed breast tissue could perhaps itself induce berast cancer over a 10- to 15-year period. So it was these two bits of information tha t brought the risk-benefit ratio closer together. It  all happened at once and tha t is when all the publicity came about. You have heard this in the press yourself.
Mr. F lood. Yes.
Mr. Obey?
Mr. Obey. Doctor, we are happy  to have you with us.
Dr. Newell. Thank you, Mr. Obey.

CARCINOG ENE SIS POSITION S

Mr. Obey. Last year we had a considerable amount of discussion about manpower needs in the carcinogenesis program and the impact those needs had on the bioassay testing operations. Following tha t discussion this committee added 60 positions to the carcinogenesis program.
Could you provide for the committee a listing  of job descriptions for each of the 60 positions created, an explanation of how each of those positions will assist bioassay operations and i f the position does not relate to bioassay but another form of carcinogenesis work, can you tell us why it was felt it was a higher priority ?
Could you also designate what branch and section each position will be assigned to?
Dr. Newell. We will have that  for you.
[The informat ion follows:]
[Clerks note: The 60 individual job descriptions has not been in­cluded in the following information.]
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National Cancer Institute

Carcinogenesis Positions

The sixty positions provided for carcinogenesis efforts were largely in 
response to the needs of the total Carcinogenesis effort including research 
In In vitro studies, toxicology and metabolism, and pathology as well as the 
Bioassay (testing) Program. In order to better focus on improving the bio­
assay operations, reorganization of the operational structure is being brought 
about. Although the total research effort is essentially the same, the former 
Carcinogenesis Program'+s being organized into a Carcinogenesis Research Program 
and a Carcinogenesis Testing Program. In addition, a Clearinghouse for Enviro- 
mental Carcinogens has been established to advise the Director, NCI, on matters 
concerning efforts to identify and evaluate chemical carcinogens as well as 
be responsive to requests for advice on environmental carcinogens. Another 
office, the Scientific Coordinator for Environmental Cancer, is a major 
source of expert advice in the fields of environmental cancer and toxicology, 
providing assessment of carcinogenic hazards to other government agencies and 
industry. A newly established Diet and Nutrition Program is investigating the 
role of nutritional elements and factors in the causation of cancer. The 
establishment of the two carcinogenesis programs as well as the administrative 
impact of the new positions requires additional administrative support in direct 
assistance to the new programs. Fifty-one of the new positions are contained in 
the Carcinogenesis Research and Carcinogenesis Testing Program. The remaining 
nine positions are distributed over the Clearinghouse, the Diet and Nutrition 
Program, the Scientific Coordinator's office and the Administrative Office 
concerned with environmental carcinogenesis activities.

The following table reflects a summary of the 60 positions for carcinogenesis 
efforts. Job descriptions for each position are also included.

60 Carcinogenesis Positions

Division of Cancer Cause and Prevention

Title Grade Number

Biological Scientist Administrator

Health Scientist Administrator

Veterinary Medical Officer

Visiting Scientist

Chemist

Education Officer

Health Scientist Administrator

Industrial Hygienist 

Pharmacologist (Toxicologist) 

Veterinary Medical Officer

Veterinary Pathologist

Visiting Associate

Cell Biologist

Geneticist

Health Scientist Administrator

Medical Officer

Microbiologist

Statistician

GS-15 1

GS-15 2

GS-15 1

N/A 1

GS-14 2

GS-14 1

GS-14 1

GS-14 1

GS-14 5

GS-14 1

GS-14 5

N/A 1

GS-13 1

GS-13 1

GS-13 2

CO-4 1

GS-13 3

GS-13 1
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Title Grade Number
System Analyst GS-13 1
Pathoblologlst GS-12 1
Staff Fellows N/A 5
Administrative Assistant GS-11 1
Computer Programmer GS-11 1
Collaborative Program Assistant CS-9 1
Microbiologist GS-9 1
Biochemist GS-7 1
Biologist GS-7 3
Administrative Clerk GS-6 1
Committee Assistant CS-6 1
Biological Laboratory Technician GS-5 1
Clerk (typing) GS-5 2
Secretary GS-5 6
Clerk-Typist GS-4 3

Total 60

Summary by Organization

Division of Cancer Cause and Prevention
Organization Number
Carcinogenesis Testing Program . -
Carcinogen Bioassay and Resources Branch
Office of Associate Director for Carcinogenesis Testing 
Technical Information Resources Branch
Toxicology Branch
Tumor Pathology Branch

31
(13)
(5)
(1)
(3)
(9)

Carcinogenesis Research Program
Biology Branch
Carcinogen Metabolism and Toxicology Branch
Chemistry Branch
Experimental Pathology Branch
Lung Cancer Branch
Office of Associate Director for Carcinogenesis Research

20
(3)
(4)
(4)
(4)
(3)
(2)

Office of Division Director
Diet, Nutrition and Cancer Program
National Clearinghouse on Environmental Carcinogenesis 
Scientific Coordinator for Environmental Cancer 
Administrative Management Branch

9
(1)
(4)
(2)

_(2i_
Total 60
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POSITIONS FOR ENVIRONMENTAL EPIDEMIOLOGY BRANCH

Mr. Obey. Last year we talked about the personnel needs of the 
Environmental Epidemiology Branch. On page 129 of the last y ear’s 
hearings, the Inst itute testified tha t they had not given the Branch 
the full 17 positions requested because of the lack of qualified people 
available in epidemiology. In  other words, you did  not thin k the slots 
could be filled.

I know it is early this year, but how are you coming in recru iting 
people for those slots ?

Dr. Newell. Very well. We have given the 17 slots to the Envi ron­
mental Epidemiology Branch  which in fact doubles their size. Dr. 
Fraumeni has plans to hire five professionals with two to three 
backup persons each. He has 10 on board or name commitments. Three 
of those 10 are in fact senior-type professional epidemiologists. So 
we are well on mark in filling those positions.

Mr. Obey. So you are telling me you do think you are going to  be 
able to fill those 17 positions?

Dr. Newell. Yes, sir. It looks very hopeful.
Mr. Obey. I f recruitment is going tha t well, could we perhaps ex­

pand tha t area again in 1978 ? I  wonder if you could ask Dr. Fraumeni 
and the branch chiefs of the carcinogenesis p rogram to give you the 
number of people which they in the ir best professional judgment  think 
they could use in fiscal year 1978, thei r best judgment as of today 
based on what they know about  the positions they have received this 
year and the prospects for filling those positions?

Would you forward those remarks  of Dr. Fraumeni and the branch 
chiefs in the carcinogenesis program along wi th your own evaluation 
of manpower needs in th is area for inclusion in the  record.

Dr. Newell. Yes, sir.
[The information follows:]
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N ati onal C an ce r I n s t i t u t e  
P o s it io n  N ee ds , FY 1978

C arc in ogenesis  Pr og ram  and  Env ir on m en ta l Ep idem io logy  Branc h

En vi ro nm en ta l Ep id em io lo gy  Bra nch

Rem arks  of  Dr. Jo se ph  Fr au rae ni  -  Based on ou r experi en ce  w ith rec ru it m e n t 
t h i s  y e a r,  on th e number of q u a l if ie d  in v e s t ig a to r s  in  th e f i e ld  of 
en vir onm en ta l ep id em io lo gy , and on th e  nee d fo r co ntinued  ex pan si on of  ou r 
pr og ram, we fe e l th a t th e Env ir on m en ta l Ep id em io logy  Branch  co ul d e a s i ly  
r e c r u i t  and  e f f e c t iv e ly  u t i l i z e  12 new p o s it io n s  in  FY 1978. Th ese  
p o s it io n s  wou ld in c lu de 5 e p id e m io lo g is ts , 3 re sea rc h  a s s i s t a n t s , 2 
s e c r e t a r ie s ,  1 co mpu ter  pro gram me r, and  1 s t a t i s t i c a l  c le rk . The en la rg ed  
s t a f f  w il l en ab le  us  to  augm ent e x i s t in g  p ro je c t a re a s , and i n i t i a t e  new 
l in e s  of  re se a rc h .

S p ec ia l em ph as is  w il l be  p la ce d  on th e fo ll ow in g  a re a s: (1 ) Res ea rc h to  
id e n t i f y  th e  en vi ro nm en ta l ca use s of  cancer in  h ig h - r is k  commun iti es  th a t  we 
p re v io u sly  id e n ti f ie d  by mapping of  ca ncer m o r ta li ty  on a co un ty  le v e l.
Many pr om is in g le ad s a re  bei ng  purs ued , but more s tu d ie s  are  nee ded to  co ver 
se v e ra l cancers  o ccu rr in g  e x c ess iv e ly  in  v a ri o u s  p a r ts  of  th e  coun tr y . (2 ) 
To h e lp  c l a r i f y  th e en vi ro nm en ta l de te rm in an ts  o f cancer,  c o l la b o ra t iv e  
s tu d ie s  w i l l  be de ve lo pe d w it h  com ponent  u n it s  o f th e S u rv e il la n c e , 
Ep id em io lo gy  and End R esu lt s  (SEER) Pr og ram th a t ha s popu la ti on -b ase d  cance r 
r e g i s t r i e s  lo ca te d  arou nd  th e  cou n tr y , and w ith  se v e ra l fe d e ra l and s ta t e  
agenc ie s  ha vin g un ique  s t a t i s t i c a l  or  en vir onm en ta l d a ta . (3 ) S tu d ie s  to  
c l a r i f y  th e  ca rc in ogen ic  p o te n ti a l of  se v e ra l d ru gs,  p a r t ic u l a r ly  hor mones  
and c y to to x ic  ag e n ts . A maj or  new prog ram w i l l  u t i l i z e  th e sev e ra l 
NCI-sp on so re d ca nce r th e ra py  t r i a l s  to  m on itor th e  occ urr ence  of  new cancers  
th a t might r e s u l t  from tr e a tm e n t.  (4 ) In v e s ti g a ti o n s  to  a s se ss  th e 
ca rc in o g en ic  in fl u en ce  of ch em ical  p o ll u ta n ts  in  th e w or kp la ce  and in  th e  
g en e ra l en vi ro nm en t,  in c lu d in g  w at er and  a i r .  O cc upat io nal  s tu d ie s  w il l 
em ph as ize haz ar ds th a t may sp re ad  bey ond  p la n t co n fi n es  or  c o n t r ib u te  to  th e 
"h ot  sp o ts "  on th e  ca ncer maps. (5 ) E pid em io lo gic  and in t e r d is c ip l in a r y  
s tu d ie s  to  ev a lu a te  th e n u t r i t io n a l  c o n s ti tu e n ts  and mechanisms  in vo lv ed  in  
can cer e ti o lo g y . (6 ) C o ll a b o ra ti o n  w it h  la b o ra to ry  in v e s t ig a to r s  to  
e v a lu a te  th e  ro le  of  can d id a te  v ir u s e s  and g en e ti c  s u s c e p t ib i l i ty  in  
c a rc in o g e n e s is .

Th us , th e—-in cr ea se d le v e l o f s ta f f in g  w i l l  he lp  en su re  a co m pr eh en sive  and 
w ell -b a la n ced  pro gra m in  en vi ro nm en ta l ep id em io lo gy  and w il l en la rg e  ou r 
c a p a c it y  to  de ve lo p le ads  and s e t t l e  key q u es ti o n s  in  ca nce r e ti o lo g y . 

C arc in ogenesi s Program

The fo ll ow in g  summary o f p o s it io n s  was re queste d  by th e  bra nch  c h ie f s  in  th e 
C arc in ogenesis  Program  as  a d d it io n a l p o s it io n  need s fo r FY 197 8. 

C arc in ogenesis  Res ea rc h Program

O ff ic e  of  th e A ss o c ia te  D ir e c to r  -  2 p o s it io n s  

Lung Can ce r Branc h -  3 p o s it io n s

C ar ci no ge n M etab ol ism  and Tox ic olo gy  Br anch  -  1 p o s it io n

Che m is try Branc h -  4 p o s it io n s

Expe rim en ta l P at ho lo gy  Branc h -  10 p o s it io n s

B io lo gy  Branc h -  6 p o s it io n s
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C arc in ogenesi s T e s ti n g  Program

T echn ic a l In fo rm ati o n  Res ou rc es  Branc h -  1 p o s it io n  

Pat hol ogy  Branch  -  2 p o s it io n s

C ar ci no ge n B io as sa y Br anch  -  3 p o s it io n s

E v a lu a ti o n  of Above P o s it io n  Needs  by D ir e c to r , NCI

I  f u ll y  en dors e th e  p o s it io n  re qu ir em en ts  o f bo th  Dr. Fr aumen i and  th e 
C arc in ogenesi s br an ch  c h ie f s . Th ere a re  two prob lem a re a s : ad eq ua te  sp ac e 
and  th e  a v a i l a b i l i t y  o f  q u a l if ie d  p ro fe s s io n a ls . W ith ou t a d d it io n a l sp ac e,  
i t  wou ld be  d i f f i c u l t  to  accomo da te many new p o s it io n s  in  th e  abo ve l i s t e d  
pr og ram s. We a re  p re s e n t ly  tr y in g  to  r e l ie v e  ov ercrow de d co n d it io n s  in  both  
th e  Ep id em io logy  and C arc in o g en esis  Program  a re a s .

The seco nd  c o n s id e ra ti o n  is  th a t of  q u a l if ie d  p ro fe s s io n a ls  to  f i l l  
p o s it io n s . A r e a l i s t i c  e v a lu a ti o n  of re c ru it m e n t fo r th e  re c e n tl y  a ll o c a te d  
77 s lo t s  (1 7 fo r th e E nvir onm en ta l Ep id em io logy  Branc h and 60 fo r th e 
C arc in ogenesis  Prog ram) se rv es  to  em ph as is th e  s c a r c i ty  o f premium
p ro fe s s io n a ls  ( p a r t i c u la r ly  to x ic o lo g is ts  and e p id e m io lo g is ts ) . We a re , due 
to  th i s  li m it e d  a v a i l a b i l i t y ,  i n s t i t u t i n g  a s p e c ia l re c ru it m e n t e f f o r t  in  
f i l l i n g  th e  77 p o s it io n s . In  a d d it io n , th e se  a re a s  are  on es  th a t ar e 
re c e iv in g  em ph as is  th ro ughou t ou r t r a in in g  pr og ra m s,  s p e c i f ic a l ly  th ro ug h 
N ati ona l R es ea rc h S e rv ic e  Awards.

In  summary, I  b e li e v e  th a t  th e  abo ve c o n s tr a in ts  wou ld make th e  im me dia te 
f i l l i n g  of s iz e a b le  a d d i ti o n a l p o s it io n s  in  th e se  are a s  d i f f i c u l t .  Howev er,
I  f u ll y  en dors e th e  ne ed  fo r th e se  p o s it io n s  as  o u tl in e d  by D r.  Fraume ni and 
th e C arc in ogenesis  Pr og ram, D iv is io n  of Can ce r Cause  and P re v en ti o n  br an ch  
c h ie f s . I  wo uld  li k e  to  a ls o  su bm it th a t th e re  a re  p o s it io n  re qu ir em ents  in 
o th e r  o rg a n iz a ti o n a l e n t i t i e s  of NCI th a t  co uld  be e f f e c t iv e ly  u t i l i z e d  in  
th e  a re a  of en vir onm en ta l c a rc in o g en e sis  as  w ell  as  o th e r  a re a s  in c lu d in g  
c l in ic a l  t r i a l s .  Th ere i s  a nee d fo r ap pro x im at el y  25 p o s it io n s  th ro ughout 
th e  I n s t i t u t e  (e x c lu d in g  th e  D iv is on  of Can ce r Ca use and P rev en ti o n ) fo r 
e f f o r t s  in  c a rc in o g e n e s is , in c lu d in g  th e su pport  el em en ts  of  g ran t and 
c o n tr a c t a d m in is tr a ti o n , cancer co m m un ic at io ns , pers onnel re c ru it m e n t,  and 
r e s e ar ch  s a f e ty . A d d it io n a ll y , th e  program  of c l in ic a l  tr e a tm en t re se a rc h , 
in c lu d in g  th e  c l i n i c a l  t r i a l s  a re a , wou ld re q u ir e  an in c re a se  of  30 
p o s it io n s  to  e f f e c t iv e ly  e x p lo it  th i s  a re a  o f re se a rc h .
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Mr. Obey. W ha t effect, if  any, wil l the  Pr es iden t’s hi ring  freeze 
have on these  po sitio ns ?

Dr . Newell. I  quite  hon est ly don’t know, Mr. Obey. A 25-percen t 
red uction was men tion ed in the new spa per  las t week,  an d I he ard 
som eth ing  abo ut a freeze th is morn ing . We will  ce rta in ly  give these  
posit ion s the hig hest pr io ri ty  in  ter ms of any  kind  of  hi ring  ab ili ty  
th at  we do m ain tain.

Mr.  Obey. A s soon as you do hav e an  evaluat ion , wou ld you  s ubmit 
th at  al so for  the r eco rd ?

[T he  inf orma tio n f ol lows :]
E valuation of P resid ent’s H iring  F reeze

It  now appears  that  the Pre sident 's hir ing  freeze will have an effect on the  
recruitment and filling of the  60 posit ions for the carcinogenesis p rogram and the 
17 for  the  Envi ronm enta l Epidemiology branch. The info rma tion  we have  
received imposes a limi tation on the hiring of Federal civilian employees pending 
the establish men t of revised employment ceilings which are expected  in April.

As we understand  it, our  cur ren t employment ceiling is, for the  time being, to 
be mainta ined at the Feb rua ry 28 onboard streng th in full-t ime perm anen t positions plus any hiring commitments made in writ ing before March 1. Any 
full-t ime perm anen t i>ositions filled from outside of HEW on or af te r March 1 
may not  exceed 75 percent of the  number of vacancies created by people leaving jobs in the  Departmen t a fte r Feb ruary 28.

Dr. Newell . I th ink,  Mr.  Obey , the 77 to ta l pos itio ns in  the  en­
vironme nta l carc inogenesis area  ce rta inly  pu ts us in much be tte r 
shape t ha n we were befo re.

Ho wever , th roug ho ut  t he  I ns ti tu te , consider ing  o ther  h igh pr io rit y 
areas,  I  do have a very pre ssing  need fo r more  pos itions, pa rti cu la rly  
in the are a of clinical tri als. Th e dem and s for us to  mo nitor ou r 
clin ica l tr ia ls  and dem and s by  the  FD A are  rea lly  inc rea sin g qui te a 
lot.  That  is a high p rio rit y area.

Also , we need pos itions in ou r contr ac ts an d gr an ts  are as because 
the appli ca tio ns  in envir onme nta l carc inogenes is have increased be­
cause  of  t he  po pu larit y and the tim elin ess  o f the area. Those ap pli ca ­
tio ns  are  proce ssed in an othe r div ision, bu t it  is all  backu p help fo r 
envir onme nta l carcino genesis .

CHEM ICAL TESTING

Mr. Obey. Las t y ea r when  you were  asked to pr ep are a c ha rt  li st ing 
wh at  chem icals  you ha d in iti at ed  tes ts on and whe n those tes ts were  
com ple ted  and the sta tu s of  the  repo rti ng  on those tes ts, th at  ch ar t 
showed  th at  over 200 chemicals ha d been tes ted  wi th no rep or ts filed, 
169 ha d been off te st fo r more th an  6 months and 129 ha d been off test 
fo r more  than  a ye ar.

You ind ica ted  the pro gre ss you fe lt you were mak ing in th at  area. 
Could  y ou in the ch ar t the ch air man  asked you to  p rep are , could you 
lis t all  of  the  chemicals which hav e been ord ere d tes ted  unde r the  
In st itu te ’s b ioassay opera tions,  the da te the experim ent was in iti ated , 
da te  te rm ina ted  an d wh eth er t he exper iment  showed sufficient n umbers 
of  tumors to  indic ate  ■whether or n ot the chemical m ay be carcino gen ic?

Dr . Newell. Yes, I  can ge t th at  fo r you. We did  enc ounte r some 
severe problems wi th  th at  par t of  the  program . We  were not aw are  
of  them at  t he  ti me  o f the  test imony. Once we became aware  o f them, 
we too k a series of  corrective  measures.
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For  example, we created a new position of Associate Director for 
Bioassay Testing so a professional can spend full time on tha t area. 
We have renegotiated with our prime contractor tha t is responsible 
for doing this, based on a study which we initiated.

[The information follows:]
Nation al  Cancer I ns ti tu te

DATA  ON CH EM IC AL S IN  B I0 A 88A Y  TE ST ING PROGRAM

The following tab les  reflect a lis t of the  chemicals which have been tested 
under the In sti tu te’s bioassay program, the  da te the experiment was  init iated,  
the date the anim als were sacrificed, ant icip ated date for report  issuance, the 
usage of the chemical and the  carcinogenicity result s of the bioassay.

The use code on the  following tables is identi fied as  f ollows:
Cod e: Usage

Food_____________________________  Food or food additives.
P est _________________________________  Pe st ic ide.
Ph ar_____________________________  Pharmaceutic als/b iologicals.
Solv_____________________________  Solvents.
Dye______________________________  Dye or dye man ufac ture.
In tr _____________________________  Chemical interm ediate  or cata lyst .
Reag_____________________________  Chemical reagent.
Other____________________________  Other, unclassified.
Misc_____________________________  Miscellaneous categories.
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Mr. Obey. I  will be ge tting  into tha t in a couple of minutes.

IN -H OUSE  RESE ARCH

Of the amount appropria ted for  the Insti tute last year, what por­
tion went for in-house research and internal operations?

Dr. Newell. It  is 13 percent tha t goes for in-house research and 
the NI H management fund. Contracts are 37 percent and gran ts are 
50 percent of the total budget.

CONTRACT REVIEW

Mr. Obey. Since such a significant portion of your budget does go 
into contracts, do you have procedures for reviewing contrac t pro­
posals in order to insure tha t those proposals meet minimum research 
standards ?

Dr. Newell. Yes, sir. We abide by the Government regulations per­
tainin g to contract  procurement. All of our research contracts are 
reviewed by peer review groups which are chartered, made up of at 
least 75 percent of non-NCI and non-Government people, and chaired 
by an outside chairman.

Mr. Obey. You have both in-house review and review by your ad­
visory committees, don’t you ?

Dr. Newell. If  it  is a resource contract; if we are buying serum or 
cells we do consider tha t in-house, bu t we consider that  a purchase 
contract. But  all the research contracts are reviewed by outside com­
mittees which are char tered.

Mr. Obey. As you know, I  have been concerned about a number of 
NCI contracts.

Dr. Newell. Yes, sir.
Mr. Obey. One is the prime contract  arrangement with Tracor- 

Jitco. The way this has been explained is tha t you h ire a contractor  
to manage your contracts because you did not feel you had the man­
power to do so in-house. Is tha t a fai r description?

Dr. Newell. Yes, sir.
Mr. Obey. How much money have you spent each year through Tracor-Jitco?
Dr. P eters. Currently  $8.7 million.
Mr. Obey. Aly office has been told tha t you intend to terminate th at 

prime contrac tor arrangement. Is tha t correct?
Dr. Peters. Not termina te it, but restructure i t to b ring  more of the 

decision making process back into the NCI. We felt it would be bette r if NCI controlled it.
Our origina l justification for tha t contract was because we did not 

have the support in-house. Now through this committee’s action we 
have received the additional positions and we feel the management should be back in NCI.

Mr. Obey. What role will Traco r-Jitc o play ?
Dr. Peters. More of a support role; in pathology, and report writ ­

ing, in the routine logistics of get ting the chemicals out to the subcon­
tractors, to be sure they arrive with the animals on time, tha t sort of thing.
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Mr. Obey. Could you expand more for  the record so we will under­
stand  what role they will be playing?

Dr. P eters. Yes, sir.
[The informat ion follows:]

R ole of  T kacok J itc o

The role of the prime contractor, Tracor  Jitco, Inc., in the bioassay program 
of the National Cancer Ins titu te (NCI) has changed appreciably since August 
1976. NCI lias taken additiona l responsibility for scientific management of the 
bioassay program including rest ructu ring of the committees tha t deal with chemi­
cal selection, experimental design, and data  evaluation to effect more efficient 
functioning of the program.

It is anticipated  tha t the role of the prime contractor will change even more 
as the newly authorized staff positions for the National Cancer Inst itute are 
filled. As the new staff assumes the roles presently performed by Tracor Jitco, 
Inc., personnel, the Tracor Jitco  orientation will shift gradually  toward a stric t­
ly support function, for example, they will carry out NCI activities and decisions 
in the bioassay program. Specifically, Tracor Jitco  will provide support to the 
NCI committees that deal with chemical selection, experimental design, and data 
evaluation; procure chemicals; prepare  lite ratu re searches where necessary; 
maintain a list of qualified laboratories for animal testing; make contractual 
arrangements for placing chemicals on te st ; handle the routine administ rative 
facets of bioassay; supplement NCI staff in monitoring the subcontractors 
throughout the country ; and provide support personnel for specific tasks in 
pathology, statistics, and report  writing.

Mr. Obey. Mr. Chairman, my 10 minutes are up.
Mr. F lood. Mr. Early  ?

AUTHORIZING LEGISLATION

Mr. Early. Doctor, does the authorizing  legislation for the cancer 
program expire this year ?

Dr. Newell. My understanding, sir, is that we can continue to func­
tion under the  Public Health Service Act. Because the amendments of 
1974 are an amendment to tha t act, they will probably stay in effect so 
tha t we can continue to function pre tty much as we are now.

Mr. Early. Is that all activit ies?
Mr. Browning. This is all activities. We can func tion under  section 

301 of the Public Health Service Act. The authorization levels were 
renewed in the National Cancer Act of 1971 as amended in 1974. Th at 
runs out at the end of 1977.

Mr. Early. So the authorization  expires but you will not be 
curtailed ?

Mr. B rowning. Section 301 of the  Public Health Service Act gives 
authority  for funds as necessary. We can revert back to that.

Mr. Early. I would think tha t is pretty  blanket funding .
Mr. Browning. We can revert to that if  we have to.
Dr. Fredrickson. The 1-year extension has been discussed and is 

expected to take place.
Mr. Early. Do you see any majo r changes being made in the legisla­

tive authority which would affect prioritie s for 1978 ?
Dr. Newell. No, sir, not really because the authorization committee 

wished to renew the act for only 1 year. We submitted some changes 
but they were real ly changes more on a technical level and really no 
substantive changes at least for this year.
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Mr. E arly. So as far  as our investigations they must be extremely 
general. We are not too restricted on any of them by legislation ?

Dr. Newell. Yes, sir.
Mr. F lood. If  the gentleman will yield, Mr. Mansfield, you seem to 

be mumbling there. Do you have any reaction there ?
Mr. Mansfield. No ; tha t is correct. We have no problem.

SURVIVAL RATE

Mr. Early. In  your statement you say the survival rate  for cancer 
patien ts in certain age groups is improving and in other age groups 
there lias been no improvement at all. Why is this?

Dr. Newell. Yes, sir. I f I could direct your attention to this chart 
which is pa rt of your  materia l, each line is a different age group. You 
will notice that  in people under the age of 35, the death rates have 
been declining s teadily starting in about 1967. The reason for tha t is 
tha t these are the kinds of cancers that we can now cure.

Mr. E arly. Mr. Chairman, I would like to have the survival charts  
inserted in the record at  this point.

Mr. Flood. It  is so ordered.
[The information fol lows:]
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Dr. Newell. I think it is important tha t just  a few years ago we 
practically never spoke of curing  cancer. Now we do. Dr. DeVita at 
the table here was very instrumental in developing the cure for 
Hodgkins disease.

Mr. Flood. Did you say cure?
Dr. Newell. Tha t is correct, sir. I think  this is reflected by the 

increase in survival rates.
The other thing important here is tha t the decrease in death rates 

is in fact reflected in national figures. It  is not just  decrease in a 
certain study population. It  is reflected in the Nation as a whole 
which I think is very impor tant.

The other thing  tha t is important here is tha t the alleged 5.2 per­
cent increase in cancer deaths in the year 1974-75 was a mistake. 
When we had the full year ’s experience, and required adjustments, 
we found tha t the overall rate increased by 0.7 percent. So that  the 
so-called environmental time bomb as some people called it was a 
mistake.

Now the exciting thing, I think , Mr. Early, looking at this chart 
and I will ask Dr. DeVita to speak to it more if you care to hear 
more about it, is that the time is right to take some of the technology 
tha t we have learned from studying rare r cancers in children and 
young adults  under the age of 35 and tran slat ing th at into t reatment 
of more common cancers of adults. I think  it is w ithin our grasp in 
the next few years if we are successful, and there is every reason to 
believe we will be, to effect a downturn in death rates in adults as well.

Mr. Early. So you are suggesting  we are going to do more im­
plementing from the studies rather  than just  studying the studies?

Dr. Newell. That is pa rt of what I implied.
Mr. Early. I agree with you. It  is decisionmaking time. We can 

keep studying forever and a day withou t obtaining what we are afte r.

CAN CER CASES REPORTED

Tell me, is the number of reported cases of cancer in this  group, is 
that also declining?

Dr. Newell. It  depends on the type of cancer. Lung cancer is i n­
creasing very rapidly . Stomach cancer is decreasing. In  black males, 
lung cancer and cancer of the pros trate  is increasing. Pancreas cancer 
is increasing.

So it depends on the type of cancer. Overall incidence is increas­
ing about 1 percent per year.

Mr. E arly. Are we improving the problem or shift ing the s tatistics  2
Dr. Newell. It  is more than  just  shif ting the statistics.

MAN PO WER

Mr. Early. Mr. Obey’s question on those 60 positions for the car­
cinogenesis program, I think you suggested you have 17 positions.

Dr. Newell. Of the 77 positions, 17 were earmarked for the Env iron­
mental Epidemiology Branch. It  is 10 of those 17 tha t we have name 
commitments for right now. Of the 60, we have a plan. We have 31 
ongoing personnel actions out of the 60 and we have a plan to have 
the total 60 committed by the end of this fiscal year.

87-1 55  0  -  77 -  13
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Mr. E arly. What kind of people are you looking for?
Dr. P eters. Expe rts in the field of epidemiology, toxicology, p har ­

macology, physiology, and other  fields.
Mr. Early. Are these people in short supply ?
Dr. P eters. Yes, sir, part icula rly epidemiology and toxicology.
Mr. E arly. Are you putt ing in  money in developing this manpower?
Dr. P eters. We are trying . It  is difficult.
Mr. E arly. Where is the difficulty in putt ing your money there ?
Dr. P eters. The difficulty is in attracting the righ t kind of people 

into these professional categories.
Mr. E arly. My question is, are you spending your money to de­

velop in tha t area?
Mr. Browning. In training under the National Research Services 

Awards Act, we are trying to emphasize that area.
Mr. E arly. I would think  the private sector would also need the 

same specialists.
Dr. P eters. Indeed it does and there will be severe competition for 

them, particularly with the passage of the Toxic Substances Control 
Act.

Mr. E arly. Wouldn’t the priva te market  want it?
Dr. P eters. The requirements for premarketing under  the Toxic 

Substances Control Act will make it an extremely severe problem.
Mr. Early. So you are working with the profession as far as de­

veloping along those lines?
Dr. P eters. Wherever we can, bu t I predict we will be in competi­

tion with industry for these people.

LESS HAZARDOUS CIGARETTE

Mr. Early. You say in your statement you have developed a less 
hazardous cigarette. Can you tell us more about that?

Dr. Newell. Mr. Ea rly, the decision was made some years ago that 
it did n’t seem like we were doing very well in educating  people not 
to begin smoking cigarettes and to educate people who were smokers 
to stop. There were some exceptions. By and large the physician com­
munity stopped c igarette consumption and people with higher educa­
tion decreased their cigarette consumption, but  there was still a large 
portion of the population tha t could not be ins tructed to do that.

The decision was made th at another approach would be to develop 
so-called less hazardous cigarettes. I think we realize some inherent 
danger in th at we did not want to encourage anybody to begin smok­ing or continue.

Mr. Early. What  is it made from ?
Dr. Newell. It  has been made from regula r tobacco but they have 

been able to leach out the t ar  and reduce the nicotine.
Mr. Early. How do you know how hazardous it is ?
Dr. Newell. Ear ly figures from epidemiologic studies indicate t hat  

people who began smoking the filtered cigarette have a lower risk 
of developing lung cancer than those who started smoking earli er and 
continued to smoke the h igh tar,  high nicotine cigarette. The risks are 
lower. I would like to emphasize, it is not a safe cigarette.

Mr. Early. Who is the manufacturer?
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Dr. Newell. Ph ilip  Morris. There are a couple on the market. Merit, 
Now, and Kent Lights. Merit is the most popular one.

Mr. E arly. You mean people who smoke heavily are now shifting?
Dr. Newell. We have some data.

EQ UIP MEN T

Mr. Early. Last year we questioned Dr.  Rauscher at length about 
the budget for equipment. Now i f we look at your 1978 budget  request 
and add tha t to  what you spent in the last 3 years, the  total expendi- 
ture  will be over $20 million in a 4-year period. I am not a scientist, 
but I see in the table you prov ided for the record last year tha t such 
items as electron microscopes were purchased in 2 consecutive years. 
Can’t we get longer use than  that?  Do we need new equipment all the 
time?

Dr. Newell. Better equipment becomes available from year to year.
Mr. Early. Is it improved equipment or purchasing the same 

microscopes ?
Dr. Newell. No; this equipment has a turnover rate like all equip­

ment does. New equipment comes out like the E MI  Scanner, the brain 
and body scanner. We had one last year, it was being used all the 
time. So we purchased ano ther one because the demand for tha t equip­
ment v as so great.

Mr. E arly. We can’t really afford the luxury of telling a scientist 
tha t this is a new piece of equipment, get rid of the other one and get 
a new one. You know the problems Mr. Flood has each year carrying 
this to the floor. It  is ge tting  more and more difficult.

As the people are hur ting  more fiscally, they are looking for cuts 
in every area. While cancer used to be a sacred cow, it  is not  as sacred 
as it was 10 years ago.

Dr. Newell. I understand that . I assure you we will not replace 
equipment in laboratories tha t doesn't need replacing. We will take 
a look at this.

Mr. E arly. I s your intramura l research program growing so rapid­
ly tha t you need to buy new equipment to set up new laboratories?

Dr. Newell. No; we are limited in terms of int ramural  labora tories 
by the amount of space we have. The intramura l program, the re­
search pa rt of it, has stayed at about 10 percent of our budget. This 
gets hit hard  because of inflation, of course, pay raises and that kind 
of thing. Tha t has been the reason why the intramural program has 
increased.

But in terms of research scope it is pretty  much limi ted by the in­
house space for it.

Mr. Early. W ill you update  the table on page 109 of last year’s 
hearings  and also provide a brief  explanation as to why each cate­
gory of equipment is needed in 1978 ?

Dr. Newell. Yes, sir.
[The information follows:]
Mr. Early. I would like the Office of  the Secretary  to provide for 

the record an assessment of the National Insti tutes  of Health equip­
ment management system.

Dr. Newell. All right .
[The information fo llows:]
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National Cancer Institute

Equipment for 1977 & 1978 
Object Class 31 
(In thousands)

' Type of Equipment
1977

Estimate
1978

Estimate

Environmental & Safety $621,000 $584,000
Laminar flow nodules (Clinical) (110,000) (100,000)
Tissue culture hood, laminar hoods,

biocontainmant equipment and
biological safety cabinets (511,000) (484,000)

Microscopes 455,000 203,000
Electron miscroscopes (360,000) (100,000)
Other (95,000) (103,000)

Serum & Chemical Analysis 1,806,000 1,731,000
Spectrophotometers (643,000) (570,000)
Scintillation counters (334,000) (275,000)
Liquid & gas chromatographs (221,000) (249,000)
Photon counting fluorimetric system (34,000) (0)
Amino acid analyzer (55,000) (60,000)
Gamma counters & beta counters (177,000) (200,000)
Other (ultrasound units, nuclear

diagnostic system, cytoflurograph, etc.) (342,000) (377,000)

Constant Temperature Storage
Environmental Chambers 325,000 353,000

(Walk-in freezers, liquid nitrogen
freezers, incubators, etc.)

Animal Equipment & Cages 710,000 505,000

Laboratory Support 817,000 737,000
Centrifuges/rotors (375,000) (288,000)
Fraction collector (61,000) (70,000)
Ultracentrifuges/rotors (206,000) (185,000)
Other laboratory equipment (175,000) (194,000)

Mechanical Support 180,000 65,000
(Pumps, power supply, water chiller, etc.)

Patient Care & Treatment 267,000 1,632,000Endoscopic/thoracic surgery equipment (100,000) (150,000)Bronchfiberscope/examining tables (36,000) (0)Linear accelerators/accessories (0) (1,200,000)
Physiologic monitoring equipment (50,000) (100,000)
Other (81,000) (182,000)

ADP Equipment/Computer Support 275,000 155,000(Adjunct computer systems)

Office Furniture & Equipment 324,000 272,000(Typewriters, desks, office machines, 
tables, chairs, etc.)

Photography 250,000 65,000
(Film monitors/enlargers, dryers)

Miscellaneous 280,000 250,000
(Replacement equipment and other 

equipment essential to laboratory
operations) ________________________________

$6,310,000 $6,552,000Total



Justification for Equipment - FY 1978

Category

Environmental & Safety - $584,000

The continued priority in the areas of Immunology, Biochemistry and 
Viral Oncology requires considerable support for research containment and 
employee safety equipment. It is necessary to provide safety equipment to 
protect laboratory workers against the possible hazards of working with 
tumor materials and certain virus preparations.

Microscopes - $203,000

To replace obsolete microscopes which would hamper the need to perform 
sensitive immunodiagnostic tests to better understand the role of virus in 
cancer causation.

Serum & Chemical Analysis - $1,731,000

Analysis of viral proteins is becoming increasingly important to a 
fuller understanding of viral involvement in the malignant process.
Additional equipment is needed in this category to facilitate studies in 
this complex area of research. This kind of equipment will enable the 
programs to analyze large volumes of chemical and biological materials. 

Constant Temperature Storage Environmental Chambers - $353,000

Tumor materials and virus preparations must be preserved in the 
frozen state for future studies or for transfer to other investigators. 
Incubators are required for the growth and study of large quantities 
of cells.

Animal Equipment & Cages - $505,000

These funds will be used for upgrading and/or replacing obsolete 
animal care equipment in support of laboratory research.

Laboratory Support - $737,000

— — — - Thi g type of basic equipment is necessary to support the research 
programs and should remain constantly at this level due to program turn­
over, equipment replacement and the need to have the most advanced equipment 
in the field, such as centrifuges, ultracentrifuges, and oxidizers.

Mechanical Support - $65,000

With the volume of research presently being undertaken, we constantly 
have need to replace worn-out pumps, power supplies, etc.

Patient Care & Treatment - $1,632,000

NCI will need two linear accelerators that must be incorporated into 
the reconstruction of the Radiation Oncology Facility in conjunction with 
the Ambulatory Care Research Facility. It also includes funds for an 
intensive care monitoring unit for the Surgery Branch as well as replacement 
equipment and monitoring equipment for radiation studies such as a radiation 
beam detector system, upgrading of dosimetry equipment and composite phantom 
for the EMI whole body scanner.

ADP Equipment Computer Support - $155,000

Basically for the purchase of data storage and retrieval type systems to 
retain research information.
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Justification for Equipment - FY 1978--continued

Category

Office Furniture & Equipment - $272,000

For normal replacement of obsolete equipment and office furniture.
Photography - $65,000

Needed to refurbish several old dark room facilities which process images from the electron microscope work.

Miscellaneous - $250,000

Equipment which does not fall into a specific category and is needed to replace equipment essential to laboratory operations.

Equipment Management System Assessment

Th e D ep ar tm en t is un ab le  a t th is  tim e to  provide  an  as se ss m en t of th e NIH 
eq ui pm en t m an ag em en t syste m.  A co mple te re po rt  will be su bm it te d to  th e Su bc om mitt ee  by Se pt em be r 15,1977.
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DETECTION AND DIAGNOSIS

Mr.  F lood. A ll righ t, now, Doctor, yon  have been ou t there  seve ral 
yea rs. We have recogn ized  fo r a long time the  im portance of  ea rly  
det ect ion  and  dia gnosis of  cancer. We have ce rta inly  discussed th is  
sub jec t a t great  len gth  in  th e p ast .

Why, then, in th is  area  do you have budgete d only $49 mi llion, 
abou t 6 perce nt o f you r bu dg et  ?

Dr . Newell. Yes, sir , th is  is an im po rtan t area. However , it  is an 
are a th at  wi th a stable  bu dg et  the  bal anc e is ar rive d at,  Mr.  Cha ir ­
man, depending  on where  op po rtu ni tie s seem to  be. Th e are a is im ­
po rtan t for two reasons .

F ir st  o f all,  ea rly  det ect ion  gives  you a be tte r chance of  c ure —th at 
is the  o ve rri din g th in g—because the  bu rden  o f the tumor  is less when  
it  is detected ear ly  so the ra py  is more effect ive.

Mr. F lood. H ow do you use the te rm  bu rden  ?
Dr.  Newell. The  a mo un t o f tum or, t he  mass. I f  a tumor  is th is  big, 

it  is more difficult to tr eat th an  if  it  is th e size of  my thu mb . W ha t 
we a re  doin g in detect ion , though , i s very  p osit ive.  E ar ly  d etectio n fo r 
lung  canc er looks  very prom ising . However , it  is so com plicat ed th at  
I don’t th ink th at  the sta ge  it  is in now is any where  ne ar  rea dy  fo r 
wide app lic ati on . I t  is st ill  researc h.

Mr.  F lood. W ha t are as  o f research in ea rly  det ect ion  and diagnosi s 
are  you going  to emphas ize in fiscal 1978 ?

Dr . Newell . In  the  area  of  cancer  of  the cervix  where we do have 
a fa ir ly  inexpensiv e test  t ha t can  be ap pl ied wi th  vi rtu al ly  no ris k to 
the individu al,  ou r effo rts there hav e been dir ec ted  towa rd pr ov id ing 
ea rly  dete ctio n in  women in  high  ris k grou ps.

Mr.  F lood. Wh at  is a  high  ri sk  gro up  ?
Dr . Newell . A wom an in a r ur al  a rea , b lack o r o ther nonwhite, low- 

incom e s tat us  gr ou p, usua lly  m ult ipl e p reg nanc ies  early  in  life. We can  
go to those women.  We have  pr oje cts  now w ith  34 States.  We a re wo rk­
ing throug h the St ate he al th  depart me nts .

So in the  ea rly  day s of  cerv ical  cancer  det ect ion  the women  who 
go t the  tes ts were not  the women who needed it  the  most.  Th ey  were 
affluent women  in which  cervical cancer  was low to beg in with.

So ou r at tent ion is on the  high  ris k groups, and we are  screen ing  
abou t hal f a m illi on  women now in the  country .

Mr. F lood. I s th at good ?
Dr . Newell. Yes, s ir.

COMMUNICATION

Mr.  F lood. Here is an othe r one th at  has become qu ite  a subje ct in 
the  last coup le of  ye ars fo r a lo t of  reasons.  In  th is  bu dg et  mate ria l 
you  subm itted  an d I  wi ll say you  ce rta in ly  do subm it mater ia l and  
th at  is good, bu t you subm itt ed  th is  to  the  com mit tee and you  sta te 
th at  the  Cance r In st itute  conduc ted  a va rie ty  of  ac tiv itie s which  in ­
cluded  co mm unicate rese arc h a nd  can cer  control,  an d all  th at inf or m a­
tio n to  phys icia ns.

W ha t kind  of  ac tiv ities  are  you re fe rr in g to th at  are  so successfu l 
an d how successfu l are  the se act ivi ties in th is  im po rtan t area  now?

Dr . Newell. We  do con duct a va rie ty  of  act ivi ties . We  respon d 
to  ab out a  hal f m illi on req ues ts a year  fo r v arious p ublications de scrib-
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ing different types of cancer. We respond to about 50 letters  or te le­
phone inquiries daily tha t come from all over the country.

Our clinicians deal with a lot o f different physicians calling in  for 
consultation. Tha t is one way we do it. Through the cancer control 
program we are se tting up communication offices in the comprehensive 
center so tha t it can deal with the community hospitals  in its own 
area. »

Our philosophy is tha t physicians should go locally for  the best 
consultation and patients should get advice locally wherever good, 
local advice is available. There is a lot of good, local advice available 
in the country.

So we view our role as one of put ting  the people togethe r in the 
righ t places.

Mr. F lood. Doesn’t the physician know in his own backyard where 
the center is ?

Dr. Newell. Many times not. This is something we are try ing  to 
improve. I think we are making good progress.

CAN CER CONTROL

Mr. F lood. Talking about evaluat ion, do you have an evaluation of 
this very program to determine how many physicians are  reached and 
what they think  about what you are doing?

Dr. F ink. Through NCI  cancer control and additions  to the pro­
gram Dr. Newell mentioned, we have a variety of activities tha t deal 
with the practic ing physician. If  I could charac terize them, I would 
like to describe them in two major categories, the first being the  short­
term demonstration and the second being the long term demonstration.

Mr. Flood. About 85 percent of the cancer patients are treated in 
community hospitals.

Dr. F ink. Tha t is right.
Dr. Newell. There  are 4,000 community hospitals, Mr. Chairman, 

tha t have grea ter than 50 beds per hospital. We estimate that  we deal 
either directly  or indirectly with somewhere between 1,700 and 1,800 
of such community hospitals.

Mr. F lood. People just don’t believe that.
Go ahead.
Dr. F ink . Yes; I was going to describe some of the  short-term proj­

ects which would be our field tests and demonstrations.
For example, wTe have developed networks of community hospitals 

linked with  the major cancer hospital to deal with several of the major 
cancer sites such as childhood leukemia, Hodgkins  disease, breast, 
head, and neck cancer.

In  order tha t the information at the local cancer hospita l diffuses 
to the local practitioner, we have the centers outreach.

Other types of field tests and demonstration, as I  mention, include 
these networks, our centers outreach program and a program we called 
the community-based program which deals with not only the health 
professional but the public at large within the community.

Mr. Flood. What do you mean by health professionals ?
Dr. F ink . Physicians, nurses, and other types of individuals that  

deal with cancer patients at the community level.
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Mr. Flood. Paramedics?
Dr. F ink . It could be that. When you think of the kinds  of networks 

we have, outreach from cancer centers, the community-based programs, 
we have involvement on the order  of 1,800 hospitals  t hat  Dr. Newell 
mentioned.

In  addition we have programs tha t I think will lead to the long­
term, upgrading of cancer care at the community level. F or example, 
there are organizations such as the American Academy of Family 
Practice or the Association of Community Cancer Centers which deal 
with the practicing  oncologists a t the community level. We have acti­
vities with these organizations to determine what their membership 
feels are the important means of getting information to the community.

Mr. F lood. Fo r th e record on this  one, since you are doing all this, 
submit for the record at least  a couple Qf studies that you have finished, 
in the last 18 months.

Dr. F ink . Yes, fine.
Mr. F lood. The ones that evaluated your informat ion to program 

physicians.
Dr. F ink . There is one other study I was going to mention which 

was called the Pattern-of-Care study.
Mr. F lood. Give us for the record some examples of evaluations com­

pleted in the last 18 months.
[The information follows:]
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E v a lu a ti o n  S tu d ie s  -  I n f o rm a ti o n  D is se m in a ti o n

Exa m pl es  o f in fo r m a ti o n  d is s e m in a t io n s  to  p r a c t i c in g  p h y s ic ia n s  w hic h ha ve  b een  e v a lu a te d  in  th e  l a s t  18 m onth s a r e :

1. Th e P a t t e r n s  o f C ar e  S tu dy  h as  su rv e y e d  a l l  i n s t i t u t i o n s  w hic h  p ro v id e  r a d i a t i o n  th e ra p y  in  th e  U n it e d  S t a t e s .  The A m eri can  C o ll e g e  o f  R ad io lo g y  an d D r.  Sim on Kramer  o f  J e f f e r s o n  U n iv e r s i ty  S ch o o l o f  M ed ic in e  d e v e lo p ed  th e  b e s t  c u r r e n t  man ag em en t c o n se n s u s  fo r  c e r t a i n  common c a n c e r  s i t e s  th ro u g h  c o n s u l t a t i o n  w it h  a t  l e a s t  50  s e n io r  o n c o lo g i s t s .  T hro ug h t h i s  s tu d y , th e  t r e a tm e n t o f c a n c e r  p a t i e n t s  h as  been  su rv e y ed  n a ti o n w id e . E a r ly  f in d in g s  in c lu d e  th e  fo l lo w in g — 1 ,0 1 3  h o s p i t a l s  ha ve  c o b a l t  60  u n i t s  o r  l i n e a r  a c c e l e r a t o r s ,  50  p e rc e n t  o f  a l l  c a n c e r  p a t i e n t s  a re  t r e a t e d  w it h  X -r ay  th e ra p y  a t some tim e in  th e  c o u rs e  o f t h e i r  d i s e a s e ,  1 ,0 7 4  f u l l - t i m e  r a d i o t h e r a p i s t s  s e e  an  a v e ra g e  o f  23 7 new c a n c e r  p a t i e n t s  an d o n ly  20  p e rc e n t o f a l l  p a t i e n t s  a re  t r e a t e d  in  u n i v e r s i t y  h o s p i t a l s ,  w h il e  a b o u t 66 p e rc e n t a re  t r e a t e d  in  co mmun ity  h o s p i t a l s  an d 14 p e rc e n t a re  t r e a t e d  in  f r e e - s t a n d i n g ,  X -r a y  th e ra p y  f a c i l i t i e s .  D ocum en ta ti on  o f d e v ia t io n s  from  th e  man ag em en t c o n se n su s  w i l l  p ro v id e  a r a t i o n a l  b a s i s  fo r  d e v e lo p in g  t a r g e t e d  p h y s ic ia n  e d u c a ti o n  p ro gra m s th ro u g h  th e  A m er ic an  C o ll e g e  o f  R ad io lo g y  an d o th e r  aven ues o f p r o f e s s i o n a l  e d u c a ti o n .

2 . Le uk em ia/Lym ph om a N et w ork s -  An im p o r ta n t go a l o f  th e  C an c e r C o n tr o l P ro gra m  is  to  s h o r te n  th e  tim e be tw een  im p o r ta n t a d v an c e s  in  t r e a tm e n ts  an d t h e i r  a p p l i c a t i o n  to  th e  c a n c e r  p a t i e n t .  In  19 73 , th e  m os t advan ced  m et ho ds o f chem oth era py  w er e a v a i l a b l e  in  r e l a t i v e l y  few  h o s p i t a l s  in  th e  U n it e d  S t a t e s .  Sev en  p r o j e c t s  w er e i n i t i a t e d ,  an d hav e now b een  e v a lu a te d ,  to  e x te n d  th e  r e c e n t  p ro g r e s s  in  chem oth era py  an d in  c o m b in e d -m o d a li ty  th e ra p y  from  e x i s t i n g  c e n t e r s  o f c a n c e r  c a re  an d r e s e a r c h  to  co mmun ity  h o s p i t a l s  an d p h y s ic i a n s .  Thro ug h th e  p ro to ty p e  n e tw o rk s  c r e a t e d  u n d e r th e  P ro to ty p e  Cl i n i c a l  C hem oth er ap y Pro gra m  in  C ance r C o n tr o l ,  s e l e c t e d  c e n t e r s ,  o r  " p ri m a ry "  h o s p i t a l s ,  hav e been  a b le  to  l in k  s a t e l l i t e  • o r  a f f i l i a t e  h o s p i t a l s  an d p h y s ic ia n s  to  t h e i r  chem oth era py  a c t i v i t i e s  and th e re b y  a s s i s t  in  p ro v id in g  a m ajo r p a r t  o f th e  p a t i e n t 's  tr e a tm e n t  in  th e  s a t e l l i t e  s e t t i n g .  T h is  h a s  b een  a c c o m p li sh e d  th ro u g h  th e  p r o v i s io n  o f e d u c a t io n a l  p ro g ra m s, t r e a tm e n t g u id e l in e s  an d d a ta  c o l l e c t i o n  a s s i s t a n c e  an d g u id a n c e  th ro u g h  c o l l a b o r a t i v e  p ro g ra m s. Net w or k d e v e lo p m en t,  p r o to c o l  d e v e lo p m en t,  an d netw ork  c o o r d in a t io n  w ere  fu nded by NC I, w it h  t r e a tm e n t  c o s t s  p ro v id e d  th ro u g h  s o u rc e s  o th e r  th a n  th e  NC I.

I n i t i a l l y ,  th e  p r o j e c t s  in c lu d e d  o n ly  ch em o th era p y  fo r  a c u te  ly m p h o c y ti c  le u k e m ia  (ALL) amo ng c h i ld r e n ,  H o d g k in 's  d i s e a s e ,  an d th e  o th e r  lym phom as in  a d u l t s .  One p r o j e c t  was  expan ded d u r in g  th e  t h i r d  y e a r  to  in c lu d e  th e  t r e a tm e n t  o f  th e  o th e r  h e m a to lo g ic  m a l ig n a n c ie s , i . e . , c h ro n ic  ly m p h o c y ti c  le u k e m ia , c h ro n ic  g r a n u lo c y t ic  le u k e m ia , an d m u l t ip l e  mye loma.

A l l  c o n t r a c to r s  in  t h i s  p r o j e c t  d e v e lo p ed  tr e a tm e n t  p r o to c o ls  fo r  c h il d h o o d  a c u te  le u k e m ia  an d s ix  p r o j e c t s  d e v e lo p e d  th e  n e c e s s a ry  p r o to c o l s  f o r  a l l  s t a g e s  o f a d u l t  lym ph om as . Ove r 1 ,8 00  p a t i e n t s  ha ve been  r e g i s t e r e d  in  th e  p ro gra m  an d hav e re c e iv e d  th e ra p y  an d fo ll o w u p  u n d er s u p e r v is io n  o f  th e  p h y s ic ia n s  p a r t i c i p a t i n g  in  th e  n e tw o rk s . P e d i a t r i c  p a t i e n t s  w it h  ALL hav e r e c e iv e d  t r e a tm e n t ,  su ch  a s :  a )  r e m is s io n  in d u c ti o n  th e ra p y  u s in g  v i n c r i s t i n e  an d p re d n is o n e ; b ) p r o p h y la c t i c  c e n t r a l  n e rv o u s  sy st em  th e ra p y  u s in g  c r a n i a l  r a d io th e r a p y  o r  m e th o t r e x a te ;  an d , c )  m a in te n an c e  th e ra p y  u s in g  th e  co m bi ned  6 -m e rc a p to p u r in e  an d m e th o tr e x a te , w it h  " p u ls e "  t r e a tm e n ts  o f  v i n c r i s t i n e  an d p re d n is o n e . A ll  th e s e  p r o to c o ls  ha ve  sho wn go od  e a r ly  r e s u l t s  in  r e m is s io n  in d u c ti o n  r a t e s ,  re m is s io n  d u r a t i o n ,  s u r v iv a l  r a t e s  an d in  r e t a r d i n g  th e  d ev e lo p m en t o f CUo le u k e m ia .
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A d u lt  p a t i e n t s  w it h  H o d g k in 's  d i s e a s e  an d p a t i e n t s  w it h  n o n -H o d g k in 's  
lym phoma ha ve b een  t r e a t e d  w it h  r a d i a t i o n  th e r a p y ,  c h e m o th e ra p y , o r 
c o m b in a ti o n s  o f b o th ,  fo l lo w in g  co m p le te  s t a g in g  w ork up a t  e i t h e r  th e  
p ri m ary  i n s t i t u t i o n  o r  n e tw o rk  h o s p i t a l s .  Many o f  th o s e  p a t i e n t s  r e q u i r i n g  
r e s o u r c e s  a v a i l a b l e  o n ly  a t  m e d ic a l c e n t e r s  wer e l a t e r  a b le  to  r e t u r n  to  
t h e i r  lo c a l  com m unit ie s  fo r  m a in te n an c e  c h em oth era py  an d fo ll o w u p  by t h e i r  
own p h y s ic ia n s .  T hese  p r o j e c t s  hav e e v a lu a te d  p r o to c o l s  f o r  tr e a tm e n t  an d 
th e  e f f e c t i v e n e s s  o f th e  n e tw o rk  a p p ro a c h , an d w i l l  p ro v id e  c o m p ari so n  d a ta  
on  th e  r e s u l t s ,  in  b o th  re m is s io n  d u r a t io n  and s u r v i v a l ,  f o r  th e  g ro up  o f  
p a t i e n t s  t r e a t e d  in  t h e i r  co mmun ity  w it h  s im i l a r  p a t i e n t s  t r e a t e d  in  
i n s t i t u t i o n s  en gag ed  in  p ri m ary  c l i n i c a l  r e s e a r c h .

F u r th e rm o re , some o f  th e  le ukem ia /l ym phom a n e tw o rk  pro gra m s a re  e x p lo r in g  
th e  l i m i t a t i o n s  a n d , in  some c a s e s ,  th e  i m p r a c t i c a l i t y  o f a d m in is te r in g  
tr e a tm e n t  in  r u r a l ,  co m m un ity  h o s p i t a l s .  Some o f  th e  n e tw o rk s  e s t a b l i s h e d  in  
r u r a l  a r e a s  p ro ved  im p r a c t i c a l ,  w he re  t r u e  tr e a tm e n t  n e tw o rk s  c o u ld  n o t be  
a c h ie v e d  w it h o u t s i g n i f i c a n t  ch an g e s  in  r e s o u r c e s  an d c a p a b i l i t y  a t  th e  
l o c a l  l e v e l .  O th e r p r o j e c t s  o p e ra te d  w e ll  in  th e  r u r a l  e n v ir o n m e n t.  The se  
c o n t r a s t i n g  s i t u a t i o n s  a re  p ro v id in g  in fo rm a ti o n  on  a p p ro a c h e s  need ed  fo r  
f u tu r e  p ro gra m s t h a t  w i l l  a d d re s s  th e  p a r t i c u l a r  p ro b le m s o f  r u r a l  a r e a s  on 
a l a r g e r  sco p e .

Th e p r o j e c t s  c o n ti n u e  to  e x h i b i t  th e  a b i l i t y  to  g r e a t l y  im pr ov e tr e a tm e n t  
o v e r a la r g e  g e o g ra p h ic  a r e a  th ro u g h  th e  u se  o f see d  money to  e s t a b l i s h  an d 
man ag e c o o p e r a t iv e  n e tw o rk s  an d d e v e lo p  th e  to o l s  ( e . g . ,  p r o to c o l s ,  d a ta  
c o l l e c t i o n ,  tu m or  b o a rd s , p a t i e n t  c o n s u l t a t i o n  r e g i s t r i e s ,  e t c . )  t h a t  
c a p i t a l i z e  on  th e  u se  o f  a v a i l a b l e  r e s o u r c e s  an d on  th e  d e s i r e  o f  p h y s ic ia n s  
an d i n s t i t u t i o n s  to  p ro v id e  th e  b e s t  known c a r e .  Eve n in  a r e a s  w he re  
r e s o u r c e s  w er e s e v e r e ly  l i m i t e d ,  a h ig h e r  l e v e l  o f  q u a l i t y  c a r e  th a n  was  
p r e v io u s ly  p o s s ib le  h a s  been  p ro v id e d  w i th in  th e  n e tw o rk  th ro u g h  th e  
d e velo pm en t o f  c o m m unic ati ons  l i n k s  w it h  th e  c e n t e r s  o f  c a n c e r  c a r e  and 
r e s e a r c h .

The p ri m ary  p ro b le m s t h a t  hav e b een  e n c o u n te re d  and , by  and l a r g e ,  so lv e d  
w e re : a ) d e la y s  in  overc om in g  th e  p r o v i d e r 's  d ependence  on  p re v io u s
p a t t e r n s  o f r e f e r r a l  an d c o n s u l t a t i o n ;  b ) d e la y s  r e q u i r e d  to  r e s o lv e  
p ro b le m s in  th e  d e velo pm en t o f p r o to c o ls  j u s t  r e c e n t l y  e v o lv e d  o u t o f th e  
r e s e a r c h  p h a se ; c )  d e la y s  in  re a c h in g  p h y s ic ia n s  in  o u t ly in g  a r e a s ;  and , d ) 
d e la y s  cau sed  by r e q u ir e m e n ts  to  o rg a n iz e  me ans to  a s s i s t  busy  p r a c t i t i o n e r s  
in  d a ta  c o l l e c t i o n .  T hese  p ro b le m s w er e ov er co m e in  a l l  th e  p r o j e c t s  whi ch  
w er e h ig h ly  s u c c e s s f u l  in  th e  second  h a l f  o f t h e i r  ti m e  p e r io d .

A f u r t h e r  a t t r i b u t e  o f  th e  a p p ro a ch  u sed  was th e  c o n ti n u o u s  e v a l u a t io n  o f 
ou tc om es an d e n t r y  r a t e s  t h a t  r e s u l t e d  in  b o th  im pro ved  p r o to c o l  
m o d i f i c a t io n ,  and, in  some p r o j e c t s ,  th e  e n t r y  in to  th e  p ro gra m  o f  m os t o f  
th e  c a s e s  in  th e  g e o g ra p h ic  a r e a  c o v ered  by  th e  n e tw o rk .
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Mr. F lood. Prior to Dr. Rauscher’s departu re from the Cancer In ­stitute, he was saying, “The cancer control program is where the em­phasis has got to be.”
How much emphasis does this budget we are talking about give to cancer control activity ?
Dr. Newell. Seven and one-half percent emphasis.
Mr. F lood. Which areas, then, of the cancer control did you give high priority  to?
Dr. Newell. I think I will let Dr. Fink answer that.
Dr. F ink. Cancer control in the Cancer Institute is rela tively new, being only 3 years old. In the formative stages the major activities were the interventions  of  detection, treatment, and rehab ilitation . In the coming year more emphasis will be placed on preventive medicine and environmental carcinogenesis.

CURABLE CANCERS

Mr. F lood. Here is one question I  intended to ask last ye ar; I made a note about it. This answer cer tainly should get a lot of attention.Of the 100 separate cancers, how many of them can be categorized now as controlled ?
Dr. Newell. I am referring  this to Dr. DeVita.
Mr. Flood. I don’t blame you.
Dr. D eVita. I  can’t give a firm answer. I  think many of them have been curable to some degree for many years, and I think when Dr. Newell is referring to the-----
Mr. F lood. In  fai rness to you, I mean controllable in the  sense tha t it can be contained and the patient’s life prolonged.
Dr. DeVita. In the majori ty some fraction of the patients  with that  type of cancer can have thei r life prolonged or can be cured. It  is a matt er of how many. In  lung cancer, f ew; in bowel cancer it has been 40 percent of all patients with bowel cancer. Now we have hopes to apply some of  the new techniques Dr. Newell was referring to, to  be able to prolong the life or cure the remaining 60 percent. For every one of them some fraction  can be cured, but it varies.
Dr. Newell. For example, in breast cancer we reported  last year the early results of w hat we call the adjuvant tria l, where we began giving women afte r initia l surgery chemotheapy ra ther than waiting for the initial recurrence. I am pleased to be able to say the pre­liminary results of that  trial  are holding up, especially in pre-meno- pausal women, so we can prevent the recurrence in over 90 percent of women with ancillary lymph nodes of the breast cancer. Now this  prevention of the recurrence-----
Mr. F lood. Do you want to give an age bracket  on premenopausal?Dr. Newell. Under 50, essentially. But  this is holding  up, and the same technique of adding  drugs right  afte r the initia l treatment, surgery or radiation, looks very promising for cancer of the colon and ovary and some head and neck cancers.
Mr. Flood. This question is undoubtedly going to get a lot of at­tention w’hen the record appears. If  you feel, and I am sure you will, under the circumstances th at you want to develop the answer to  that question at some length in the record, please do.
Dr. Newell. Fine.
[The information follows:]
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N a ti o n a l C ance r I n s t i t u t e

C o n tr o l la b le  C an c e rs

A lt hough  we th in k  o f c a n c e r  a s  100  o r mo re d i s e a s e s ,  i t  i s  im p o r ta n t to  
em phasi ze  t h a t  th e  f i f t e e n  m os t common c a n c e rs  k i l l  more th a n  90% o f  a l l  
p a t i e n t s .  A f r a c t i o n  o f each  ty p e  o f c a n c e r  i s  c u ra b le  by  s u rg e ry  a n d /o r  
r a d io th e r a p y ,  b u t th e  g r e a t  m a jo r i ty  o f p a t i e n t s  a re  n o t .  We have le a rn e d  
how to  c u re  p a t i e n t s  w it h  ad van ced  m e ta s t a t i c  tu m o rs , u s u a l l y  th e  le u k e m ia s  
an d lym ph om as , w it h  ch em o th era p y  an d a re  now a p p ly in g  th e s e  le s s o n s  to  th e  
c a n c e rs  r e f e r r e d  to  above.

Th e fo ll o w in g  t a b l e  e n t i t l e d  "R an kin g  o f 16 N on-H em ato lo g ic  M a li g n a n c ie s  f o r  
Co mb ine d M o d a li ty  P r i o r i t y "  r e f l e c t s  16 n o n -h e m a to lo g ic , common ty p e s  o f 
c a n c e r s ,  in  te rm s  o f t h e i r  c u r r e n t  p r i o r i t y  fo r  a d ju v a n t s t u d i e s ,  b a se d  on  
fr e q u e n c y  and l i k e l i h o o d  o f c o n t r o l .  I t  i s  a p p r o p r ia te  to  em phasi ze  th a t  
f o r  each  ty p e  o f  c a n c e r  l i s t e d  in  th e  ac com panyin g t a b l e ,  i f  th e  o p p o r tu n i ty  
e x i s t s  to  t e s t  a d ju v a n t tr e a tm e n t  in  th e  p o s to p e r a t iv e  p e r io d ,  each  la r g e  
c l i n i c a l  t r i a l  u s u a l l y  c o s t s  ab o u t a m i l l i o n  d o l l a r s  p e r  t r i a l  p e r d i s e a s e .
As shown in  th e  t a b l e ,  tu m ors  a re  l i s t e d  in  th e  o rd e r  o f th e  o p p o r tu n i ty  
p r e s e n te d ,  b ase d  on  th e  c r i t e r i a  m en ti oned  ab o v e , from  th o s e  w it h  th e  
h ig h e s t  l ik e l ih o o d  o f s u c c e s s  (w it h  b r e a s t  c a n c e r  as nu mbe r 1)  t o  some 
v i s c e r a l  m a li g n a n c ie s  w it h  l i t t l e  l ik e l ih o o d  o f an y e f f e c t i v e  c o n t r o l  w it h  
c u r r e n t l y  a v a i l a b l e  t o o l s ,  su ch  as e so p h o g e a l and p a n c r e a t i c  c a n c e r .

Th e f i r s t  co lumn e n t i t l e d  " c e l l  k i l l  p o t e n t i a l  as d e te rm in e d  in  p a t i e n t s  
w it h  ad van ce d d i s e a s e "  r e f e r s  to  c u r r e n t  in fo r m a ti o n  a b o u t ou r a b i l i t y  o r 
i n a b i l i t y  to  t r e a t  p a t i e n t s  w it h  m e ta s t a t i c  c a n c e r  ( t h a t  i s ,  w id e sp re a d  
c a n c e r )  in  th e s e  tu m ors  w it h  e i t h e r  s in g le  d ru g s  o r c o m b in a ti o n s  o f d ru g s . 
One  sh o u ld  n o te  t h a t  when th e  c e l l  k i l l  p o t e n t i a l  i s  h ig h  ( i . e .  we have an  
e f f e c t i v e  d ru g  t r e a tm e n t )  an d th e  p o t e n t i a l  f o r  c u re  w it h  r e g io n a l  ty p e s  o f 
t r e a tm e n t ,  su ch  as s u rg e ry  o r X -r a y  th e ra p y  ( i n  th e  n e x t co lu m n) i s  p o o r,  
(e v e n  th ough th e  a b i l i t y  to  remov e th e  tu m or  may be  s a t i s f a c t o r y )  an  id e a l  
c ir c u m s ta n c e  e x i s t s  fo r  th e  t e s t i n g  o f b o th  d ru g s  and l o c a l  tr e a tm e n t 
t o g e th e r  a t  th e  ti m e o f  th e  i n i t i a l  d i a g n o s i s .  Ta ke  as an  ex am ple  b r e a s t  
c a n c e r .  In  th e  f i r s t  co lu mn we s e e  t h a t  th e  c e l l  k i l l  p o t e n t i a l  i s  n o te d  to  
b e  v e ry  h ig h  w it h  60% o f  p a t i e n t s  w it h  m e ta s t a t i c  c a n c e r  re s p o n d in g  to  d ru g  
c o m b in a ti o n s , w it h  a s i g n i f i c a n t  f r a c t i o n  a c h ie v in g  "c o m p le te  re m is s io n "  
w hic h  me ans a tu m or  can  be made to  d is a p p e a r  e n t i r e l y .  In  th e  n e x t co lu mn 
i t  i s  n o te d  t h a t  th e  c e l l  c u re  p o t e n t i a l  by  s u rg e ry  i s  e x c e l l e n t ;  t h a t  i s ,  
i t  i s  p o s s ib le  to  remov e th e  tu m or  in  m os t c a s e s ,  a lt h o u g h  ab o u t 55% o f  a l l  
p a t i e n t s  r e c u r ;  th e  co lu m n on  th e  ex tr em e  r i g h t  headed  " I n c id e n c e  o r im pac t 
o f  tu m o rs "  i n d i c a t e s  t h a t  b r e a s t  c a n c e r  i s  th e  m os t common c a u se  o f d e a th  
fr om  c a n c e r  in  women. T hese  i n g r e d ie n t s  g iv e  t h i s  tu m or  a h ig h  p r i o r i t y  fo r  
c l i n i c a l  t r i a l s .  I t  s h o u ld  a l s o  be  n o te d  t h a t  th e  I n s t i t u t e  h a s  g iv e n  t h i s  
tu m or a v e ry  h ig h  p r i o r i t y  an d th e  r e s u l t s  have  b een  e x t r a o r d i n a r i l y  
s a t i s f a c t o r y  w it h  a p a y o f f  a l r e a d y  in  s i g h t  fo r  th e  a d ju v a n t p ro g ra m s.

W ith th e  nex t tu m o r,  o v a r ia n  c a n c e r , th e  o p p o r tu n i ty  to  t r e a t  w it h  d ru g s  i s  
a l s o  h ig h , th e  c u re  p o t e n t i a l  w it h  s u rg e ry  i s  lo w , a lt h o u g h  th e  tu m or  can  
u s u a l ly  be r e s e c t e d .  T h is  i s  a r e l a t i v e l y  common tu m or  o f  yo un g women and 
y e t  few  s tu d i e s  have b een  la u n c h ed  u n t i l  r e c e n t l y .

P e rh a p s  o f m os t i n t e r e s t  i s  nu mb er  3 , c o lo n  c a n c e r ; in  th e  f i r s t  co lu m n yo u 
can  s e e  t h a t  u n t i l  r e c e n t l y ,  th e  c e l l  k i l l  p o t e n t i a l  w it h  d ru g s  in  p a t i e n t s  
w it h  ad van ce d d i s e a s e  h a s  b e en  p o o r,  b u t r e c e n t  le a d s  ( th e  i d e n t i f i c a t i o n  o f 
th e  a n ti tu m o r  a c t i v i t y  o f th e  c o m b in a ti o n  o f  d ru g s  5 - F lo u io u r a c i l  and



204

methy l-C CN U) have  in c re a s e d  o u r c a p a b i l i t y  to  e x p lo re  a d ju v a n t s t u d i e s  
c o n s id e r a b ly .  Th e co lumn u n d e r " c u re  p o t e n t i a l  fo r  i n i t i a l  s u rg e ry "  show s t h a t  f o r  c o lo n  c a n c e r , o v e r a l l ,  t h i s  i s  n o t to o  ba d b u t ab o u t 60% o f  th o s e  who u n d e rg o  c u r a t i v e  r e s e c t i o n  w i l l  e v e n t u a l ly  r e l a p s e ;  i t  can  be  se e n  in  th e  co lu m n a t th e  f a r  r i g h t  t h a t  t h i s  i s  th e  sec ond  le a d in g  c a u s e  o f d e a th  from  c a n c e r  f o r  b o th  s e x e s , a nd , o v e r a l l ,  i t  h as  th e  h ig h e s t  in c id e n c e  fo r  an y ty p e  o f  c a n c e r . We hav e r e c e n t ly  in v e s te d  a c o n s id e ra b le  am ou nt  o f fu nds in  c l i n i c a l  t r i a l s  in  c o lo n  c a n c e r  to  e x p lo re  th e  e f f e c t i v e n e s s  o f a d ju v a n t t r e a tm e n t  p ro g ra m s. S in c e  4 7 ,0 0 0  p a t i e n t s  d ie  each  y e a r  as  a r e s u l t  o f  r e c u r r e n t  c o lo n  c a n c e r , th e  im pact o f  s u c c e s s f u l  a d ju v a n t tr e a tm e n t  pro gra m s a p p li e d  to  th e s e  4 7 ,0 0 0  p e o p le  sh o u ld  be  o b v io u s .

S im i la r  p ro g r e s s  h a s  been  made in  r e c o g n iz in g  th e  o p p o r tu n i ty  in  d e v e lo p in g  new t r e a tm e n ts  fo r  st om ac h c a n c e r .

Numbe r 5 on  th e  l i s t  -  b e c a u se  o f th e  i d e n t i f i c a t i o n  o f new d ru g
c o m b in a ti o n s  t h a t  a re  e f f e c t i v e  in  p a t i e n t s  w it h  ad van ce d d i s e a s e ,  n o t o n ly  ha ve th e  r e c u r r e n c e  r a t e s  a f t e r  s u rg e ry  been  re d u ced  ( c l i n i c a l  t r i a l s  s t i l l  o n g o in g ) b u t th e  e x te n t  o f s u rg e ry  h as  now b een  re duced  as w e l l ,  so  th e  
l i v e s  o f m ost  p a t i e n t s  can  be  s a lv a g e d  w it h o u t lo s s  o f t h e i r  li m b s . T h is  i s  a s te p  in  th e  r i g h t  d i r e c t i o n  s in c e  th e  o p e r a t io n s  fo r  th e s e  d i s e a s e s  ha d b een  e x tr e m e ly  m u t i l a t i n g  in  th e  p a s t .

It e m  7 on  th e  l i s t ,  lu n g  c a n c e r ,  o f f e r s  a new o p p o r tu n i ty  fo r  a d ju v a n t t h e r a p y ,  p a r t i c u l a r l y  in  e p id e rm o id  c a rc in o m a , ( th e  co mm ones t ty p e )  when i t  i s  c au g h t e a r l y ;  b u t i t  can  be  see n  fr om  th e  n e x t co lumn th a t  o n ly  25% a re  a c t u a l l y  o p e ra te d  on fo r  c u re  an d th e  5 -y e a r  s u r v iv a l  o f  th o s e  p a t i e n t s  is  lo w . R e c e n t ly ,  im m uno th er ap y h a s  b een  i d e n t i f i e d  as a p o t e n t i a l  way o f c o n t r o l l i n g  t h i s  d i s e a s e ,  in  r e s e c t a b l e  p a t i e n t s ,  an d a l a r g e  s c a l e  c l i n i c a l  t r i a l  to  a tt e m p t to  v e r i f y  t h i s  o b s e r v a t io n  h a s  j u s t  em bar ked .

Num ber 8 , b la d d e r  c a n c e r , o f f e r s  a u n iq u e  o p p o r tu n i ty  s in c e  we have r e c e n t ly  i d e n t i f i e d  d ru g s  w it h  some e f f e c t ,  b u t t h i s  tu m or h as  b een  p o o r ly  s tu d ie d  b e c a u s e  o f s p e c i a l i t y  c o m p e ti ti o n .

S im i la r  s t u d i e s  a re  in  p ro g r e s s  e x p lo r in g  th e  same  o p p o r tu n i t i e s  fo r  
co m bi ne d m o d a li ty  th e ra p y  in  melan om a,  p r o s t a t e  c a n c e r , t e s t i c u l a r  tu m o rs , an d b r a in  c a n c e r .  Many o f  th e  o th e r  tu m ors  c o u ld  be  c o n s id e re d  " u n s tu d ie d "  a t  t h i s  p o in t  in  tim e an d y e t  o p p o r t u n i t i e s  e x i s t .  T he se  s t u d i e s  a re  e x p e n s iv e ; t h e r e  i s  a l i m i t a t i o n  on  th e  r e s o u r c e s  a v a i l a b l e  to  us  to  be  a b le  to  p ro c e e d  to  f u l l y  e x p lo re  th e  o p p o r tu n i ty  fo r  co m bi ne d m o d a li ty  th e ra p y .

A ls o , c l e a r  fr om  th e  t a b l e  i s  t h a t  some tu m ors  ra n k  h ig h  (Num ber 6 -  p a n c r e a s )  in  te rm s o f  p o t e n t i a l  i n t e r e s t  b e c a u se  o f th e  fr e q u e n c y  o f  th e  
d i s e a s e ,  b u t th e  i n t e r e s t  i s  n o t y e t m atc hed  w it h  o p p o r tu n i ty .  In  p a n c re a s  c a n c e r ,  fo r  ex am p le , th e r e  a re  v e ry  few  c h e m ic a ls  t h a t  a c t u a l l y  have an  im pact on  th e  s u r v iv a l  o f  p a t i e n t s  w it h  advan ced  d i s e a s e ;  s u rg e ry  c u re s  an  e x tr e m e ly  sm a ll  f r a c t i o n  o f  p a t i e n t s  an d y e t  i t  i s  a common tu m or.  F o r th e  l a t t e r  r e a s o n  a lo n e , we a re  i n v e s t in g  some ti m e an d money in to  t r y i n g  to  b re a k  th e  i n i t i a l  b a r r i e r  to  i d e n t i f y  new  d ru g s  w it h  a c t i v i t y  a g a i n s t  t h i s  d i s e a s e .
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National Cancer Institute 
RANKING  OF 1G NON HEMATOLOGIC MALIGNANCIES 

FOR COMBINED M ODALITY PRIO RITY

TUMOR
CELL KIL L POTENTIAL

AS DETERMINED IN PATIENTS 
WITH ADVANCED DISEASE

CURE POTENTIAL FROM 
IN IT IAL SURGICAL OR 
X-RAY THERAPY WITH 

LOCAL OR REGIONAL DISEASE

INCIDENCE OR IMPACT 
OF TUMOnS

1. Breast Ve ry High
1. £60%  response rate 

w ith  combina tions.
2.  Good du rat ions of remission.
3. Signif icant rates of complete 

remissions.
4. Many active drugs.

Exce llent
1. Alm ost all patients are 

elig ible to  receive trea tment 
o f curative i nt en t, i .c. . the 
primary tumor is removed.

2.  Cri teria exist  for separating 
good and poo r risk fo r cure.

Most common cause of 
death in wom en.

2. Ovary High
1. Single agents can give 60% 

response rates and 20% 
com ple te remissions.

2.  Several agents active.
3.  Com binations poorly tested.

Generally Poor
1. Overal l 5 year survival is 20- 

25%.
2. 36-50% o f women inoperable 

when  f irs t diagnosed.

High incidence.
Attacks relative ly young 
women.

3. Colon Poor bu t recent ly improve d
1. Several "active** agents b ut  

none exceeds 70% response 
rate.

2. Recent  iden tif icat ion of  more  
effect ive  co mbin at ion  o f 5-FU 
and McCCNU.

Good
1. — 75% of patients amenable 

to  cura tive resection.
2.  Cure rote £5 0 %  in those 

undergoing cura tive  resection.

Second leading cause c f 
death from cancer for bo th 
sexes. Highest incidence 
for  bo th sexes.

4. Stomach Poor-Fair but  recent ly improve d
1. Several active drugs b ut none 

hig hly  active.
2. Successes w ith  c ombinations,  

e.g., BCNU + 5-F U. of fe r some 
hope o f useful adjuvant tre at­
ment.

Fair-Poor
1. 25% of  patients resectable 

for cure.
2. 25% of  resected patients live

5 years.
3. Overall 5-year survival 12%.

Alth ough incidence is drop ­
ping , st ill  ranks £ a; a cause 
of death m U nited  States. 
21,003 new cases yearly 
w ith  15.C00 deaths.

5. Sarcoma Fair-Good
1. Some degree o f a ct iv ity  fo r 

the few drug-, tested.
2. Com binations give 40-50% 

response rates.
3. Com plete remissions possible 

in advanced disease.

Variable
Depending on the many 
his tologic  types.

Generally rare.

6. Pancreas Poor
Tw o o r three  m inimal ly active 
drugs w ith  li tt le  impact  on 
survival.

Dismal
Overal l on ly  7-10% amenable t o 
cura tive resection w ith  high sur­
gical m or ta lity rate and minima* 
survival (5-10%).

Ranks 4 among cancers m 
terms of m or ta lity.  Inci ­
dence is rising d ram atical ly.

7. Lung 1. Small  cel l—Fai r.
2.  Adenocarc inoma and large 

ce ll- Poo r.
3. Cp ide rm oid-Po or .
4. While response rates are rea­

sonably high, im pac t on sur­
vival  (small cell ) is min imal.

Poor
1. On ly 25% operable for  cure.

5-ycar survival fo r those 
undergoing surgery is 25%.

The single and most im po r­
tant cause of  death fre m 
cancer m the Un ited States.

8. Bladder Recent ly Improved
1. Some a ct iv ity  tor a driamycin, 

5-FU and alkyla ting agents.
No good data for othe r drugs.

2. Poorly studied tumor .

Fair-Good
56% overall 5-ycar survival

24.000 new cases yearly 
w ith  7.000 deaths.

*— NA TIO NA L CANCtn PH OCnAM
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National Cancer Institute

RANKING  OH 10 NON -HEMATOLOGIC MALIGNANCIES 
FOR COMBINED M OD ALITY  PRIORITY (CONTINUED)

TUMOR
CELL K ILL POTENTIAL

AS DETERMINED IN PATIENTS 
WITH ADVANCED DISEASE

CURE POTENTIAL PROM 
IN IT IA L SURGICAL OR 
X-R AY THERAPY'WITH 

LOCAL OR REGIONAL DISEASE

INCIDENCE OR IMPACT 
OF TUMORS

9. Melanoma Fair-Poor
1. On ly a lew active drugs 

w ith  none greater than 20% 
response rate.

2. No successful combinat ions  
to  date.

Good
61% overall  5-year survival

5.200 es tima ted year ly 
deaths.

10. Prostate
1. Li tt le  in form at ion  available 

on  chemotherapy.
2. Poorly stud.ed tum or.

Generally Good
1. Dependen t on stage.
2. 51% overa ll 5-year survival.

45,000 new eases ye arly 
w ith  13.0 00 deaths.

11. Cervix
Uteri

Fair-Good
1. Several active agents, many 

no t tried.
2. No com bination data.
3. Poor ly studied tumor.

Good
Cure rate dependent on stage:
IA —100% Both surgery
IB -9 0%  and x-ray
1C—70% cura tive.
I I -  50% C0% overall
I I I -  30% 5-ycar surviva l.
IV -  5%

57,000 new cases yea rly 
w ith  9 .000  deaths.

12. Testicular Excellent
Curat ive p ote ntial against 
metastat ic disease. High ly 
active combina tions.

Good
Both surgery and x -ray cure.

Rare overa ll, but mos t com­
mon  tumor in young men 
age 28  32.

13. Head and 
Neck

Appears Good (data somewhat 
scarce)
1. Several active agents M TX w ith  

50% response rate when 
op tim al ly used.

2.  Mos t drugs not studied.
3. Almost no com bination data.

Good
Both surgery and radiotherapy 
cura tive.  50% overall  5-year sur­
vival . Vanes with  location of 
prima ry lesion.

31,000  new cases yearly 
w ith  S  10,000 deaths.

14 . br ain " -
1. One active class of drugs w ith  

min imal impact on survival.
2 . Most d rug ; not s tud ied.
3.  No combination  data.

Depends on  H isto logical T ype 
in Grade II I or  IV  gl ioma, no 
cura tive potent ial  w ith  surgery 
or x-ray a lone. Overall survival 
at 5  years o f al l types is 23%.

8,0 00 estimated year ly 
deaths fro m ai l types.
At tacks the young.

15. Kid ney None
Most drugs not tested.

Fair
36% overall 5-ycar surv ival.

Estimated 9 ,00 0 deaths 
per year.

16. Esophagus None Dismal Relatively unc ommon.
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Mr. Flood. Because when we get the bill on the floor and don’t  
forget when we go on the floor, you are sitt ing up there  in the balcony 
picking your teeth aft er lunch, but Mr. Obey and Mr. E arly  and me 
are down there in the  well. So anything you can give us to help us out 
on that, we will appreciate.

Dr. DeVita. One comment: I think when you said there are 100 
kinds of  cancer, how many are controllable, tha t thinking of 100 di f­
ferent cancers is useful from the point  of view of considering the 
variabili ty of cancer, but if you look at the top 15 killers, they ac­
count for 90 percent of cancer deaths.

COM PREH EN SIV E CA NCE R CE NTE RS

Mr. F lood. L ast year, the General Account ing Office did a study of 
the whole comprehensive cancer center program. One of their rec­
ommendations was to clar ify the role of the centers as the focal points 
for the demonstrat ion programs. W hat have you done about the GAO 
recommendation ?

Dr. Newell. Well, our advisory board has a subcommittee on cen­
ters. They took a look at the recommendation and made some com­
ments and then we have made our own set of comments, and I  believe 
they have been submitted. The essence of the report is with  19 com­
prehensive cancer centers, how can we ever be expected to cover a 
large part of the population?

Mr. F lood. Tha t is a  rhetorical  question.
Dr. Newell. What we have learned is t hi s: The criteria  for com­

prehensive cancer center means tha t the center has to have all the 
components from good basic research, through clinical research, 
through outreach and application. But  to get the good basic research 
components in a comprehensive cancer center is difficult, because good 
basic research expertise does not have an even geographic dis tribution.

But  i t is not tha t difficult to get good clinical research. Our belief 
is that in an institu tion that has good clinical research will have good 
clinical care including its surrounding s ister hospitals.

Mr. F lood. I believe you mentioned this. Have you conducted your 
own evaluat ion of this cancer center program in the last 18 months 
in order to find out to  what extent is there community participation ?

Dr. Newell. Yes.
Mr. Flood. And the extent to which these centers we are talk ing 

about have developed affiliations with these community hospitals, with  
physicians, et cetera? That is w7hat  you are talking about.

Dr. Newell. We can provide tha t for the record. We do have some 
information on that.

Mr. F lood. You can give us th at for the record.
Dr. Newell. Yes, sir.
[The information follows:]

87-1 55  0  -  77 -  14
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N a ti o n a l C an c e r I n s t i t u t e

C an cer C e n te r s  A f f i l i a t i o n  W ith  Comm unity

Th e N a t io n 's  c a n c e r  c e n t e r s ,  an d p a r t i c u l a r l y  th e  C om pre hensi ve  C an c e r 
C e n te r s  a r e  a m ajo r re s o u rc e  an d a  m a jo r fo r c e  in  p ro v id in g  p r o f e s s i o n a l  
a s s i s t a n c e  to  th e  co mmun ity  h o s p i t a l s  an d th e  co mmun ity  p h y s ic ia n s  to  e n a b le  
them  to  p ro v id e  q u a l i t y  c a n c e r  c a re  to  t h e i r  p a t i e n t s .  E very  C om pre hensi ve  
C ancer C e n te r  ha 3 as a p ri m ary  c h a r a c t e r i s t i c ,  th e  r e s p o n s i b i l i t y  to  do 
e v e r y th in g  p o s s ib le  to  h e lp  th e  com m unit ie s  an d p h y s ic ia n s  in  i t s  a r e a  to  
in s u re  t h a t  th e  b e s t  know le dg e an d t r e a tm e n t  te c h n o lo g y  is  p ro v id e d  to  
p a t i e n t s  w i th in  th e  co mmun ity  s e t t i n g  w h e re v e r p o s s ib l e ,  an d wh en  n e c e s s a r y ,  
to  e x p e d i te  a p p r o p r ia te  r e f e r r a l  to  a c a n c e r  tr e a tm e n t c e n t e r .  N a ti o n a l 
C ancer A d v is o ry  B oar d s i t e  v i s i t s  to  a l l  C om pre hensi ve  C ance r C e n te r s  w i l l  
be  c a r r i e d  o u t d u r in g  th e  n e x t 12 m onth s to  in s u re  th a t  t h i s  r e s p o n s i b i l i t y  
to  com m u n it ie s  i s  b e in g  m et .

A lt h o u g h  C om pre hensi ve  C an ce r C e n te r s  a re  n o t u n if o rm ly  d i s t r i b u t e d  
th ro u g h o u t th e  U n it e d  S t a t e s ,  th e y  a re  in  f a c t  re a c h in g  a la rg e  p o r t i o n  o f 
th e  N a t io n 's  co mmun ity  h o s p i t a l s  an d c i t i z e n s .  The  l a t e s t  su rv e y  o f 15 o f  
th e  c e n t e r s  sho we d t h a t  th e y  wer e d i r e c t l y  p ro v id in g  p r o f e s s i o n a l  s e r v ic e  
an d a s s i s t a n c e  to  abou t 1 ,0 0 0  co m m un ity  h o s p i t a l s  in v o lv in g  a p p ro x im a te ly  
4 5 ,0 0 0  h e a l t h  p r o f e s s i o n a l s .

T hese  c a n c e r  c e n t e r s  in f lu e n c e  an d a s s i s t  th e  co mmun ity  in  many w ay s.  A few  
exam ple s a re  i l l u s t r a t i v e .  One  c a n c e r  c e n t e r  a lo n e  p ro v id e s : (1 )  
b i- m o n th ly  p r o f e s s i o n a l  t r a i n i n g  pro gra m s to  19 co mmun ity  h o s p i t a l s  in  i t s  
s t a t e ;  (2 )  p h y s ic ia n  tu m or c o n fe re n c e s ,  n u r s in g  i n - s e r v i c e  an d 
r e h a b i l i t a t i o n  c o n s u l t a t i o n s ;  (3 )  m on th ly  c a n c e r - s i t e - s p e c i f i c  sy mpo sium  fo r  
co mmun ity  p h y s ic i a n s ;  (4 )  v i s i t i n g  p h y s ic ia n  pro gra m  f o r  i n t e r e s t e d  
co mmun ity  p r a c t i t i o n e r s ;  (5 )  an  a re a -w id e  tu m or r e g i s t r y  sy st em  f o r  37 
co mmun ity  h o s p i t a l s  w hi ch  in c lu d e s  a n a l y t i c  r e p o r t s  to  each  h o s p i t a l  on  i t s  
own c a n c e r  d a ta  as w e ll  as r e g io n a l  d a t a ;  (6 )  a c l i n i c a l  n e w s le t t e r  
p ro v id in g  p r o f e s s i o n a l  in fo rm a ti o n  fo r  co mmun ity  c a n c e r  c o n t r o l  p ro g ra m s;
(7 ) a c lo s e d  c i r c u i t  te le p h o n e  e d u c a t io n a l  p ro gra m ; an d (8 ) a sy s te m  w he re by  
r e h a b i l i t a t i o n  s e r v ic e s  em plo yed  a t  th e  c e n t e r  ca n be  p ro v id e d  an d c o n ti n u e d  
in  th e  co mmun ity  s e t t i n g .

M os t C om pre hensi ve  C ance r C e n te r s  have d e v e lo p ed  an  e x te n s iv e  p u b l ic  
in fo r m a ti o n  s e r v ic e  u t i l i z i n g  a t o l l - f r e e  te le p h o n e  l i n e  o r a l t e r n a t i v e  
sy st em  to  e n a b le  e v e ry  c i t i z e n  in  t h e i r  a r e a s  to  hav e e asy  a c c e s s  to  th e  
l a t e s t  a v a i l a b l e  in fo rm a ti o n  on  a l l  a s p e c t s  o f c a n c e r .

S e v e ra l C om pre hensi ve  C an ce r C e n te r s  have  a s s i s t e d  com m unit ie s by d e v e lo p in g  
a ne tw ork  o f  m u l t i d i s c i p l i n a r y  c a n c e r  c a r e  c l i n i c s  w hi ch  make p o s s ib l e  th e  
p ro v id in g  o f  s o p h i s t i c a t e d  c a n c e r  c a r e  w i th in  th e  co m m un ity.  Su ch  c a re  
w ou ld  n o rm a ll y  be  p ro v id e d  o n ly  in  a c a n c e r  c e n t e r .

C ancer c e n t e r s  hav e becom e d i r e c t l y  in v o lv e d  w it h  lo c a l  n e ig h b o rh o o d s  an d 
la y  o r g a n iz a t io n s  to  d e te rm in e  c a n c e r  e d u c a ti o n  n e e d s , s e t  up  c a n c e r  
s c r e e n in g  p ro g ra m s, an d to  c a r r y  o u t h e a l t h  a sse ssm e n t p r o j e c t s .

Many o f th e  c e n t e r s  p ro v id e  r a d i a t i o n  th e ra p y  dosage  com puting  s e r v i c e s  to  
co mmun ity  r a d i a t i o n  th e ra p y  d e p a r tm e n ts  th e re b y  m ak in g a v a i l a b l e  to  th e  
co mmun ity  th e  b e s t  a v a i l a b l e  dosa ge te c h n o lo g y  as  u t i l i z e d  a t  th e  
C om pre hensi ve  C ance r C e n te r .

W it h o u t d o m in a ti n g  co mmun ity  m e d ic in e , th e  C om pre hensi ve  C ance r C e n te r s  a re  
in  f a c t  a p ri m a ry  an d dom in ant fo rc e  in  t r a n s f e r r i n g  th e  b e s t  p o s s ib le  
c a n c e r  c a r e  p r a c t i c e s  to  th e  co mmun ity  s e t t i n g  th ro u g h  e x te n s iv e  sy ste m s  o f 
p r o f e s s i o n a l  r e l a t i o n s h i p s .
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SUR VIVAL RATES

Mr. F lood. In  your discussion you said there was no significant in­
crease in the survival  rate  of certain kinds of cancer patients. You 
mentioned tha t in your statement and you mentioned it here in pass­
ing a few minutes ago.

If  tha t is so, then what is the rationale behind increasing the 
amount of funds here to be spent for cancer the rapy  in this proposal 
you have before us? If  wha t you say is so, shouldn’t we take that  
money, shift tha t over to cancer biology, sh ift it  to cause and preven­
tion research; isn’t that where it belongs?

Dr. Newell. I don’t thin k so, Mr. Chairman.
Mr. Flood. No increase in survival rates.
Dr. Newell. Well, we have learned much from studying cancer in 

children. I remember some years back we were crit icized for spend­
ing as much money as we did in studying leukemia because there 
weren’t many children with  leukemia. But  we learned from that re­
search information tha t is a t the point of being p ut in clinical t rials  
that will have effect on common cancer in adults. We are already see­
ing it in breast  cancer, and we have the oppor tunity for colon and 
rectal the same kind of benefit, and this is the largest killer in both 
men and women.

We have it for ovary cancer in women and  head and neck cancers. 
You take these four  types, that is almost 50 percent of all cancer in 
adults,  so the oppor tunity  from what we have learned in the past  has 
never been bet ter for widespread clinical tria l and application now.

Mr. Flood. You are going to stand by you r guns on it?
Dr. Newell. Yes, sir.

MAJOR  OP PO RT UN ITIES TO PR EV EN T CANCER

Mr. F lood. Wh at is your opinion and tha t of your advisors in the 
National Cancer Advisory Board, as to what are the major oppor­
tunities to prevent cancer today and also, of course, how does this 
budget tha t you are talk ing about here help you take advantage of 
those opportunities? We always wind up with that budget.

Dr. Newell. Yes, sir, you know i t has been said in the press and 
by many of us th at it seems like somewhere between 60 and 80 percent 
of cancers are environmentally related, and we agree with  that, so we 
have to find out what is in the environment, and we have to clean it  
up as best we can.

Tha t involves testing  of carcinogens, but  jus t as importantly it 
involves improvement in our ability  to test carcinogens, our ability 
to do i t quickly, economically, and much more precise than we are able 
to do now. But  tha t certain ly is a very high  prio rity  area for us in 
the future.

Mr. F lood. Major oppor tunities to preven t cancer today, this is 
from you, this big council, and everybody wants to know that.

Dr. Newell. Well, the major opportun ities are not availing one’s 
self of tobacco, of proper nutri tion, identifyin g individuals at high 
risk and educating them, cleaning up the chemicals in the workplace, 
educating  individuals in the workplace as to what chemical hazards 
there may be. All of these things have to be done, Mr. Chairman.
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Mr. F lood. Tha t is a tough question to answer off the  top of your 
head, and I hate to b rush off a question and answer by saying put it 
in the record but questions like this get answered more completely 
when supplied for the record. You know how this record is observed especially on a point like that.

[The informat ion follows:]
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N a ti o n a l C ance r I n s t i t u t e

M aj or O p p o r tu n i t i e s  to  P re v e n t C an cer

We b e l ie v e  th e  m a jo r o p p o r t u n i t i e s  fo r  p re v e n t io n  o f  c a n c e r  to d a y  have to  do 
w it h  im p le m en ti ng  w hat  we know  how to  do . F o r ex am ple , we ha ve  e v id e n c e  
t h a t  30-4 0 p e rc e n t  o f  a l l  c a n c e r  bu rd en  i s  du e to  to b a c c o  u sa g e . T h is  
a p p l ie s  n o t o n ly  to  p ri m ary  lu n g  c a n c e r  b u t to  e s o p h a g e a l , n a s o p h a ry n g e a l,  
head  an d n e c k , b la d d e r ,  an d p a n c re a s . I f  we c o u ld  in duce  p e o p le  n o t to  
sm ok e, lu n g  c a n c e r  w ould  v i r t u a l l y  d is a p p e a r  in  l e s s  th a n  a g e n e r a t io n .  In  
a d d i t io n ,  th e r e  w ould  be a d ra m a ti c  d e c r e a s e  in  o th e r  d i s e a s e s  su ch  as 
c a r d io v a s c u la r  d i s e a s e  an d em ph ysem a. In  th e  a r e a  o f sec o n d a ry  p re v e n t io n ,  
we c o u ld  p r a c t i c a l l y  e l im in a t e  d e a th s  du e to  two  o f  th e  m ajo r fo rm s o f 
c a n c e r  in  women. W hile we do n o t as y e t know  th e  cau se  o f b r e a s t  c a n c e r  we 
c o u ld  g r e a t l y  re d u c e  m o r t a l i t y  du e to  th e  d is e a s e  th ro u g h  p ro p e r  e d u c a ti o n  
p r a c t i c e s .  T h is  r e f e r s  s p e c i f i c a l l y  to  women in  h ig h  r i s k  g ro u p s  an d to  th e  
u t i l i t y  o f  s e l f - b r e a s t  e x a m in a ti o n . When d e te c te d  e a r ly  enough, th e  
t r e a tm e n t o f  b r e a s t  c a n c e r  p r a c t i c a l l y  e l im in a te s  d e a th  du e to  t h i s  d i s e a s e .  
A n o th e r m a jo r fo rm  o f  c a n c e r  in  women, c e r v i c a l  c a n c e r , c o u ld  a ls o  be  
s e c o n d a r i ly  p re v e n te d  i f  we c o u ld  a s s u re  t h a t  e v e ry  woman, p a r t i c u l a r l y  
th o s e  in  th e  h ig h  r i s k  g ro u p s , r e c e i v e s  a Pap  t e s t  on  a r e g u la r  b a s i s .  H er e 
a g a in ,  when d e te c te d  e a r l y  en ou gh  p ro p e r  tr e a tm e n t  fo r  c e r v i c a l  c a n c e r  
r e s u l t s  in  an  a lm o s t t o t a l  e l im in a t io n  o f  d e a th s  du e to  t h i s  d i s e a s e .

A d d i t io n a l  o p p o r t u n i t i e s  in  th e  p re v e n ti o n  o f c a n c e r  to d a y  ha ve  to  do  w it h  
th e  i d e n t i f i c a t i o n  o f  h ig h  r i s k  g ro u p s . T h a t i s ,  in d iv id u a l s  who a re  a t 
e x c e s s  r i s k  b e c a u se  o f t h e i r  g e n e t ic  b a ck g ro u n d , t h e i r  l i f e  s t y l e ,  t h e i r  
o c c u p a ti o n , e t c .  Once i d e n t i f i e d ,  th e s e  in d iv id u a l s  c o u ld  be  s in g le d  o u t 
fo r  s p e c i a l  in t e r v e n t io n  p ro c e d u re s  in c lu d in g  a l t e r a t i o n  o f  l i f e s t y l e ,  e t c .

Th e NCI w oul d r e q u i r e  $ 8 8 8 ,2 3 8 ,0 0 0  in  FY 1978  in  o rd e r  to  c o n ti n u e  a l l  
on g o in g  p r o j e c t s  an d m a in ta in  th e  same pro gra m  le v e l  as in  FY 19 77 . W ith  
th e  c u r r e n t  b u d g e t e s t i m a te ,  in t r a m u r a l  r e s e a r c h  w i l l  be  k e p t a t
a p p ro x im a te ly  th e  same  o p e r a t in g  l e v e l .  T h ere  w i l l  be  r e d u c t io n s  o f  up  to  
10 p e rc e n t  in  th e  o p e r a t in g  l e v e l s  (b o th  g r a n t  an d c o n t r a c t )  a c t i v i t i e s  o f 
th e  I n s t i t u t e .  In  o r d e r  to  m a in ta in  th e  momentum o f th e  N a ti o n a l C ance r 
P ro gra m , an  in c r e a s e  o f  $1 36  m i l l i o n  w ou ld  be  r e q u i r e d  o v e r th e  b u d g e t 
r e q u e s t  o f $ 8 1 8 ,9 3 6 ,0 0 0 . S p e c i f i c a l l y  in  th e  a re a  o f  c a n c e r  cau se  an d 
p r e v e n t io n ,  w it h  th e  s c i e n t i f i c  b ase  o f in fo r m a ti o n  we now h a v e , i t  is  
p o s s ib le  to  e x p l o i t  new le a d s .  For ex am ple , w it h  an  a d d i t i o n a l  $1 0 m i l l i o n  
we w ou ld  be  a b le  to  expan d c a r c in o g e n e s is  r e s e a r c h  in c lu d in g  v i r a l - c h e m ic a l  
c o - c a r c i n o g e n e s i s ,  i . e .  , r e s e a r c h  in  how v i r a l  o r c h e m ic a l a g e n ts  a c t  as  
i n i t i a t o r s  o r c a t a l y s t s  in  t r a n s fo rm in g  c e l l s  to  a m a li g n a n t s t a t e .  An 
a d d i t i o n a l  $9 m i l l i o n  c o u ld  be  e f f e c t i v e l y  use d  in  s te p p in g  up  th e  c h e m ic a l 
t e s t i n g  pro gra m  b o th  by  a c t u a l l y  t e s t i n g  mo re c h e m ic a ls  an d by d e v e lo p in g  
ne w, f a s t e r ,  more in e x p e n s iv e , an d mo re a c c u r a te  m et hod s o f  t e s t i n g  
c h e m ic a ls  fo r  c a n c e r - c a u s in g  p r o p e r t i e s .  An a d d i t i o n a l  $4 m i l l i o n  c o u ld  be  
u sed  to  expan d  e p id e m io lo g ic a l  pro gra m s to  d e te rm in e  th e  d i s t r i b u t i o n  o f 
c a n c e r  in  th e  p o p u la t io n  an d to  i d e n t i f y  th e  f a c t o r s  t h a t  in c r e a s e  th e  r i s k  
o f  p o p u la ti o n s  an d in d iv id u a l s  fo r  d e velo pm en t o f c a n c e r . A d d i t io n a l  fu nds 
c o u ld  a ls o  be  u t i l i z e d  to  fu nd  h ig h  p r i o r t y  g r a n t s  in  th e s e  an d o th e r  a r e a s  
o f  r e s e a rc h  in  th e  c a u s e  an d p re v e n ti o n  o f  c a n c e r .
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Dr . P eters. I  wou ld like  to ad d to wh at Dr . Newell ha s said . 
Prim ar ily one of  the  grea test po tent ia l advanta ges fo r red uc ing the  
cancer  bu rden  depends on ou r ab ili ty  to al te r ou r life sty le.  I  th ink 
Dr . Newell alluded to  t ha t. I t  is mo stly  w hat we ea t, smoke a nd  d rin k. 
We also mu st conside r occupat ion al exposu re and envir onme nta l ex­
posure.  I t  has been es tim ate d th at 60 to 90 percen t of  al l can cers are  
due  to  environme nta l factors . However , environment means  dif fer ent 
th ings  to  d iffe ren t people. Th ere  i s exte rnal env ironm ent , an d inter na l 
env ironm ent . ,

Mr. F lood. Wha t does i t m ean to  you?
Dr . P eters. I  wou ld pr ef er  to  categorize  in ternal  envir onme nt as 

those th ings  over which we as ind ivi du als , have, to a la rg e degree,  
person al con trol such as th e decis ion to smoke or  no t to  smoke , whethe r 
to rem ain  obese, wh eth er to consume alcoho l, I  cla ssi fy as ex ter na l 
envir onme nt those t hing s over w hich we as in div idu als  ha ve re lat ive ly 
lit tle  control,  such as envir onme nta l po llu tio n an d occupa tion al 
exposure.

Mr.  F lood. T o be obese, its elf , induces c ancer?
Dr . P eters. There  is a lin k betw een obesity  and ce rta in  for ms  of 

cancer.
Dr . Newell. May  I  ex pand for  a second ?
Mr.  F lood. Yes.
Dr . Newell. In  ter ms  of  wha t is environme nta l carc inogenes is, I 

th in k we can  th in k of  it  in fo ur  ways . One is the  stu dy  of  known 
environme nta l carc inogens.  For example, we have mentioned some, 
radiat ion,  sunli gh t, tobacco, chem ica ls; second, the  screen ing  fo r new 
carcinogens, the stu dy  of  kno wn carc inogens,  the de ter mi na tio n of 
new carc inogen s, th is is ou r bio assay program , and th is  is where we 
need  be tte r tech niqu es, id en tif yi ng  pa tte rns, th ird,  th e epidem iology 
stu die s we were  ta lk in g abou t ea rlier,  and , las tly , an d very im- 
jio rta nt ly , we hav e to  de termi ne  the mec hanism by which  agents,  
chemicals or oth er age nts , do in fact  cause cancer  because the mecha­
nism  may be the only  way th at we can successful ly in te rfer e with 
the  process.

Th ere  wil l undoubted ly be some chemicals and  o ther  ag ents t hat  a re 
go ing  to be o f g reat  benef it t o society . W e a re going  to need to use some 
of  those chem icals , so we hav e to  know the mechanisms to  intervene  
in th e process.

CONSTRUCTION

Mr.  F lood. We have to  touch  on the se t hing s in th ese  hea rings. Yo ur 
budget proposes a redu ction i n c onstruction funds.

Dr . Newell. Yes, sir.
Mr.  F lood. I  would ra th er  ta lk  abou t wh at you are ta lk in g abou t; 

we have to ta lk  about construction  fun ds.  P re tty  obvious ly fro m the 
budget you  have  decided th at  c onstruc tion gets a much low er pr io rit y 
th an  researc h. OK , th at  may  be good.  How ever, have you  determined  
the course of  all of thi s, th at  the com munities now are go ing to pick  
up  a  g re at er  sh are  of construction whenever  it  is needed fo r the  cancer 
cen ters ?

Dr.  Newell. I th ink we have  been blessed in the  pa st severa l yea rs 
where we hav e been able  to  do most of ev ery thi ng  th at  ou r adv isers 
sug ges t we do. He re  we hav e essent ial ly no increase in budget fo r the  
firs t year.  Unf or tuna te ly , it is me, bu t somebody wou ld hav e neces­
sarily ha d to be face d wi th  th e dec ision of if  you can’t do every thi ng ,
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wh at  do you not  do. I t  seems to me if  we can only  pay 38 perc ent o f a p­
pro ved  regu lar research gr an ts , and  we h ave  to pu t more money int o 
carc inogenesis an d bioassay program , we h ave an op po rtu ni ty  t o con ­
duct addit ion al clin ica l tr ia ls ; these are  ou r hig hest pr io ri ty  area s.

I don't  m ean to say  c onstruc tion is not of hig h pr io ri ty . I t  ce rta inly  
is. We sim ply  don’t have the best of all  wor lds , and I th in k I wou ld 
ra th er  pay for  people whose appli ca tio ns  have been appro ved th an  I 
wou ld to build new bu ild ings  a t th is  tim e.

Dr . F redrickson. I  agree  wi th wh at Dr . Newell said, bu t it  is 
im po rtan t to note , th at  t he  rem ain de r of  th e con struc tion fund s is no t 
only fo r bu ild ing new bu ild ings  but fo r othe r im po rtan t construction  
pro jec ts such  as  to up gr ad in g fac ili tie s fo r b iolo gica l c on tainm ent a nd  
pro tec tion in de ali ng  with  more hazar dous problems of re sea rch  tod ay. 
Th is i s an im po rta nt  p ar t of  th at  res idu al.

Mr. F lood. Bioh azard conta inm ent ?
Dr . F redrickson. Yes; bio haza rd  conta inm ent .
Mr . F lood. A ll r ig h t; we hav e h ad  pe ople  te ll us th at  we should no t 

be su pp or tin g the  construction  of  centers and pu tt in g new beds i n fo r 
can cer  pa tie nts . You have  he ard th at  one, especially  in th e las t year.  
In stea d the y sug ges t ri gh t alo ng  th at  we sho uld  be spendin g money 
to encourage  the dev elopment  of the prog ram to t ake advanta ge  of  the 
ex ist ing  beds in  com mu nity hospita ls or  commu nity cen ters  a nd  to  en­
courage a  ba cku p o f a high ly  competent team , as y ou know, in  a region.

W ha t d o you thi nk  of th is  development  ?
Dr . Newell . I  th in k th at is ce rta inly  one appro ach. That  is the 

appro ach, fo r exa mple, th at  has  been tak en  in no rthe rn  Ca lif ornia, 
the  so-ca lled no rthe rn  Cal ifor ni a cancer  prog ram . A t th at  locatio n 
there is no construction  fo r new beds bu t also  there are some very 
fine insti tut ion s, St an fo rd  Unive rsi ty  o f Ca lif or ni a at  San Fra nci sco . 

Mr . F lood. I  m ean  com mu nity hospita ls,  too , not  jus t ca nce r center s.
Dr. Newell . That  is cor rec t. An d the approa ch  tak en  there is to  

org ani ze  the com mu nity ho sp ita ls in suc h a way th at they  tak e ad ­
va ntag e of  the  expertise th a t alr eady  existed  in these superb in st itu­
tio ns  an d a t the  same tim e edu cate phy sic ian s------

COMM UNITY HOSPITALS

Mr. F lood. W ha t do you  mean by com mu nity hospita ls?  Do you  
mean St ate ho sp ita ls as well as pr ivat e hospita ls?

Dr. Newell. Th at  is co rrect.
Mr . F lood. Co mm unity  ho sp ita ls ?
Dr . Newell. Hos pi ta ls  ser vin g the  po pu la tio n ou t there who are  

not general ly in lar ge  academ ic resear ch insti tut ion s.

LEUKEM IA RESEARCH

Mr. F lood. We have tou che d on th is in pas sing, and I was goi ng to  
ask you a nyw ay. We  ta lked  i n the  p as t a bout y ou r in st itu te ’s efforts  in  
leukem ia rese arch. A couple of yea rs ago, we tal ke d a t gr ea t len gth  
about th at . Can  you  give us an up da te about wha t you are do ing in 
th is  are a, and wh at  y ou pl an  t o do in the ne xt  fiscal year  in leukem ia 
research ?

Dr . Newell . I  am glad  you  asked me t ha t,  M r. Ch airma n. We  have 
1 estified  t o th is com mit tee  in  t he  p as t t hat  a t some po int in tim e, may­
be only 50 pe rce nt  of  ch ild ren afflicted with  leukem ia would  ge t the 
bes t in wh at is avail able in  leuk emia tre atm en t—a lth ou gh  it  cou ld
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possibly be as much as 80 percent so we decided to take a closer look 
at this very question. Dr. Fink and her stall' and our statistic ians d id 
a study—a survey, i f you will—of leukemia tha t occurred for 1 year 
in the 10 percent of the  U.S. population that  we survey on an ongoing basis.

We found that in 1 year  in the 10 percent 101 cases of leukemia 
occurred in children under the age of 15. We found tha t the average 
length of time from the onset of the first symptom to the onset of 
seeing a physician was 1 month. The average time from seeing a phys­
ician to being hospitalized was 1 week, and the average time from clay 
of diagnosis to onset of therapy  was 1 day. So it  was 1 month, 1 week, 
1 day in the sequence of the process.

We think this is very good. This is probably as good as can be 
expected.

The other thing tha t delighted  us was that  the survival data on 
these children,  these 101 samplings throughout the country, survived 
only 1 month less than the children in the so-called acute leukemia 
group B clinical study. In other words, they got good diagnosis, good 
refe rral  patterns , good treatm ent, and have good survival. I think  
virtu ally  every child today gets good care for acute leukemia.

Mr. F lood. You hinted tha t last year.

T R A V E L

Now, travel requests, do you want to handle tha t ?
Dr. Newell. Yes, sir.
Mr. Flood. Al l right , the  travel request for the Cancer Institute, 

tha t is the biggest in the whole scheme out there : the biggest in thewhole NIH .
Last  year, Dr. Rauscher told us that  this was in fact due to the 

Inst itute 's special ambulatory care program. Can you tell us how much 
of your 1978 program is for this special ambulatory  care program?

Dr. Newell. $1.9 million dollars is estimated for the ambulatory care service.
Mr. F lood. For  the record, I want a table showing how much is 

spent for travel for the special ambulatory  care program, how much 
is spent for monitoring your contracts and your grants, how much is 
spent for attending these professional meetings, how much is spent for 
international travel, and we would like the table to show th at for the years 1976,1977, and 1978.

(The information follows:)
NATIONAL CANCER INS TIT UTE-TRAVEL 

[In  thousands of dollars)

Fiscal y e a r -

1976 1977 1978

Specia l ambulatory care p ro g ra m .. ..
Professional meet ings..........................
Contract and grant monito ring ............
Interna tio na l____________ ■________
Advisory committees and consultants.
Scientific program tra ve l___________

To ta l.......................................... .

$1,151 $1 ,15 1 i $1 ,90 0
408 400 390
651 660 690
275 280 285
245 250 265
570 553 570

3, 300 3, 29 4 4, 10 0

1 The special ambulatory care program has been expanding over the past few  years, because we are growing increasingly 
successful in treating people on an outpat ient basis, which is a benefit to pat ient morale, and a means of  reducing the fa r more expensive impac t of  inpatie nt t rea tment.
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Dr. Newell. I might  say the only increase we project  is in the am­
bulatory patients care category-----

Mr. Flood. Tha t table should be very eloquent.
Dr. Newell. May I also po int out tha t we institu ted the Clearing­

house on Environmental Carcinogenesis this  year. This is a group of 
outsiders who advise us on selecting chemicals to be in a test, helping 
decide the protocols, and evaluating data. The support of the Clear­
inghouse is going to cost us about $80,000 in travel tha t we didn’t 
have last year. So if  there is any kind of crunch on trave l, I  would like 
to see tha t viewed as an exception because it  is a very specific and high 
prior ity item. Those are the only two increased categories.

Mr. Flood. Mr. Obey ?
CONTRACT REVIEW

Mr. Obey. Thank you, Mr. Chairman. I want to clear up the answer 
to a question I asked earlier , and I wasn’t quite sure I understood the 
response, frankly.

When I asked you about your process for reviewing contract re­
search proposals, d id you tell me that there was or was not an in terna l 
review, in-house review, as well as a review by outside sources ?

Dr. Newell. There usually is. There are usually two levels of review 
for contracts. One is the level of relevance pr iority and need, that is, 
does it fit within the pro gram; is it something that  we want done; par t 
of a plan, and so forth? This is usually done in-house, and then once 
tha t is done and we advertise for proposals from the community and 
we get  in the proposals, then  we conduct a technical level review, and 
it is usually this technical level where you actually pick individual  
respondents to a request for proposal tha t is conducted by outsiders 
and outside committees.

Some contracts, resource contracts, as I  say, when we go buy cells, 
or tissue culture, or something, we may do tha t with an in-house 
review.

Mr. Obey. I am talk ing about research contracts. Would you 
describe for me again what the process is ?

Dr. Newell. The general rule, and I suppose there may be exceptions, 
but not many, is that in the  development of  the plan for the program 
area, whatever it is, the  internal staff will review the need, the rele­
vance prior ity and need for any one project. Then we advertise for 
respondents and when we get the  responses in, we conduct a technical 
level of review. This technical level is where you actually choose, i f 
you have six proposals and you can only take two, you want the best 
two of the six, that would be done throu gh the outside chartered 
committee with outsiders.

carcinogenesis program

Mr. Obey. Last year, Dr. Rauscher and I discussed some of the 
people involved in making a lot of cr itical decisions in your operation.

Dr. Saffiotti was head of the carcinogenesis program. He is now 
gone and the program has been divided into two areas; is tha t 
correct ?

Dr. Newell. T hat  is correct. He is not gone from the Ins titute.
Mr. Obey. I mean from th at slot.
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Dr. Newell. Yes.
Mr. Obey. But one is bioassay and the other is the carcinogenesis research; is tha t right?
Dr. Newell. Yes.
Mr. Obey. Who heads those?
Dr. Newell. The bioassay is headed by Dr. Richard Griesemer, who just came with us the first of February. Prior to th at, it was Dr. 

Robert Squire, who left for personal reasons. We think we have a very good person in Dr. Griesemer, and he is taking hold of tha t quickly.
In  terms of the research area. Dr. Peters is pretty  much heading 

tha t up, and we have a search committee out to look for an associate director for research. This is an area I mentioned earlier and sa id we let one person pay more attention-----
Mr. Obey. You say Dr. Peters  is in charge of tha t a t the divis ional level ?
Dr. Peters. Actually, I have asked Dr. Gori, my Deputy Director, 

to assume those responsibilities on an acting basis, unt il we can find a permanent associate director for tha t program.
Mr. Obey. At the division level, what is your role ?
Dr. Peters. Both of those programs are in the division of which I  am the Director.

CANCER ADVISORS

Mr. Obey. Last year. Dr. Rauscher said one of his key advisors was 
Dr. Shubik. Is tha t still true now as f ar  as you are concerned?

Dr. Newell. Dr. Shubik is a member of the National Cancer Ad­visory Board appointed by the President.
Mr. Obey. That  Board is rath er unique, isn’t it? It  is appointed 

directly by the White House. In fact, some people have argued tha t 
the Board and the Panel are considerably more broad than  just  ad­visory. Wouldn’t you say that  is true  ?

Dr. Newell. They give a lot of advice, if that  is what you mean.
Mr. Obey. Dr. Shubik is a member of the Board, and he is chairman 

of the Subcommittee on Environmental Carcinogenesis; isn’t he ?Dr. Newell. Yes, sir.
Mr. Obey. So Dr. Shubik is the man who is in charge of looking 

over the shoulder of the  Division of Cancer Cause and Prevent ion, so to speak. Would that be an accurate description ?
Dr. Newell. Well, I think the role of the advisory committee has 

been a bi t broader  than that.  I  don’t think  they delve very much into 
the operational  aspects of any division. I think  they have been broad­ened in the sense-----

Mr. Obey. I  understand it is broader. But one of the functions for them is to sort of oversee in a general way, isn’t it?
Dr. Newell. Yes.
Dr. P eters. Historically, if you go back 3 or perhaps  4 years ago, 

to the time when tha t subcommittee of the Board was established, you 
will find th at it was established by the chairman of the Board for  a 
specific purpose. To the best of my knowledge there have been only 
two specific charges to that  subcommittee, both of which have been 
completed. I do not believe tha t the degree of their overseeing the 
direct operations  o f the carcinogenesis program is tha t great.
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Mr. Obey. Well, nevertheless, it  would be helpful for you or anyone 
else working that area i f you had good relations and good communica­
tion with Dr. Shubik , would it not ?

Dr. P eters. With all members of the committee.
Mr. Obey. Isn ’t it extremely important tha t any dealings tha t take 

place between the Ins titu te and the Division of Cancer Cause and 
Prevention  and Dr. Shubik and the research organization over which 
he presides be handled with the most open, regular and rigorous pos­
sible review ?

Dr. P eters. Yes, sir.
Mr. Obey. The Eppley  Ins titu te is one of the largest recipients of 

NCI money of any organiza tion in the country, isn’t it? Wha t did it 
receive last year ?

Dr. P eters. About $3 million, but that-----
Mr. Obey. Over the last 8 years ?
Dr. P eters. I don’t have tha t figure.

CONTRACT REV IEW

Mr. Browning. About $20 million to $25 million.
Mr. Obey. Let’s take 1 year in those 8; take 1973, what kind of re­

view took place both internally and externally ? Let's take interna lly 
first. You say there would have been no internal review of the Eppley 
contract?

Dr. Newell. I  am going to tu rn t ha t to Dr. Peters.
Dr. Peters. I cannot be sure for any specific year, including 1973, 

but to the best of my knowledge there has always been an internal 
review.

Mr. Obey. OK, was there in-house review of the Eppley contrac t 
in 1973?

Dr. Peters. I  would assume so. I see no reason for there not to have 
been. I  would have to go back and check the reco rd; th at is four  years 
ago. I  was not at tha t time in the position I am in now.

Mr. Obey. Could you provide for the record what scientists in your 
shop partic ipated in tha t review ?

Dr. P eters. Yes.
[The information  follows:]

National Cancer I nstitute

INTE RN AL  REV IEW  OF EPPLE Y IN ST IT UT E CONTRACT

There was an int ern al review of the  Eppley con tract in 1973. It  was reviewed 
by the  Carcinogenesis Con trac t Prog ram Management Group (CCPMG) on 
Apr il 24,1973.

The members o f the CCPMG (a ll NCI personnel) who reviewed th e Eppley con­
tra ct  on April 24, 1973 w er e: Dr. Saffiotti, ch ai rm an ; Drs. Bates, Peacock, Kray- 
bill, Berg, Weisberger, Domanski, Cooper, Rapp,  Sporn, Gori, and Heim.

Mr. Obey. W hat  kind of outside review of tha t contrac t did you 
have:

Dr. Peters. For  several years tha t contract was reviewed by spe­
cial ad hoc review groups; as have other contracts of a large mult i­
disciplinary nature. This was because the activities within these con­
tract s were such that we fel t tha t no one individual review group could 
adequately provide a review.
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Mr. Obey. Did  any standing advisory committee in  your operation review tha t? The answer would be no?
Dr. Peters. That is correct.
Mr. Obey. So a special committee was appointed to review th at ; is tha t right?
Dr. Peters. Tha t is right.
Mr. Obey. Who was responsible for collecting the names of peo­ple who served on tha t special advisory committee?
Dr. Peters. This was done in conjunction with the project officer and the senior investigator in the program area. I ’m sure Dr.  Saffiotti, as Program Director, had input.
Mr. Obey. Any idea who else?
Dr. P eters. Dr. Gori was the projec t officer.
Mr. Obey. Would you have had any responsibility in that area?Dr. P eters. I would have had approval responsibility for the selection.
Mr. Obey. Could you tell us who served on tha t committee and give us the dates they met to discuss the contract?Dr. Peters. I can provide that.
Mr. Obey. Do you have any idea now?
Dr. Peters. No; but I can provide the information.Mr. Obey. Do you know if they, in fact, ever met?
Dr. Peters. They may have conducted a mail ballo t; that  is fre­quently done.
Mr. Obey. Did they ever meet?
Dr. Peters. I don’t know. F or that part icular year I will have to check the record and provide that information.
Mr. Obey. I f they had met, would tha t have been or no t have been a violation of HEW regulations  ? Wh at I am try ing  to get at is, was this, in fact, a duly constituted advisory committee under HEW regulations ?
Dr. P eters. As far  as I know, we have always operated within  the regulations. I am not aware of any operation outside the  regulation.Mr. Obey. I t was not one of the nine s tanding committees, but  you say you think tha t committee could have met without being in viola­tion of HE W regs?
Dr. P eters. No; I said I think  it  may have been an ad hoc com­mittee, but I am not sure, and I said it may have conducted its  busi­ness by mail ballot. I am not sure about tha t either, but I can pro­vide it for the record.
Mr. Obey. Could th at committee have met under H EW  regulations seeing that it was an ad hoc rather than a regular  committee ?Dr. P eters. I don’t think so. I don’t know exactly what the stipu­lation was or when the Committee Management Act came into being. I  jus t don’t remember.
Mr. Obey. I would like you to provide whatever information you can for the record.
Dr. Peters. Certainly.
[The information follows:]
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N a tio n a l  C ancer I n s t i t u t e

Rev ie w  C om m it te e -  E pp le y  I n s t i t u t e  C o n tr a c t

Th e t e c h n ic a l  re v ie w  o f  th e  E p p le y  I n s t i t u t e  c o n t r a c t  was  acco m p li sh ed  in  
th e  fo ll o w in g  m an ner .

A nu mbe r o f  p r o f e s s io n a l s  w it h  d iv e r s e  e x p e r t i s e  in  th e  f i e l d  o f 
c a r c in o g e n e s is  w er e s e n t  th e  E pp le y  p ro p o s a l to  e v a lu a te  th e  t e c h n ic a l  
a s p e c t s  o f th e  c o n t r a c t .  On an  in d iv id u a l  b a s i s  each  s e n t  t h e i r  w r i t t e n  
comments to  D r.  S a f f i o t t i ,  who th e n  fo rm u la te d  th e  t e c h n ic a l  re co m m endati on  
fr om  th e s e  i n d iv id u a l  r e s p o n s e s . A m a il  b a l l o t  was n o t u se d . The P r o j e c t  
O f f i c e r ,  D r.  G io  G o ri an d th e  Pro gra m  D i r e c t o r ,  D r.  S a f f i o t t i  wer e 
r e s p o n s ib le  fo r  c o l l e c t i n g  th e  name s o f  th e  p e o p le  who p a r t i c i p a t e d  in  th e  
t e c h n ic a l  re v ie w .

Th e in d iv id u a l s  who e v a lu a te d  th e  t e c h n ic a l  a s p e c ts  o f  th e  E p p le y  I n s t i t u t e  
p ro p o s a l  w er e th e  fo l lo w in g :

D r.  Leo n G o ld b erg D r. L u ig i De L uca
A lb an y M ed ic a l C o ll e g e NCI

D r.  H a ro ld  C. G r ic e D r. T had deu s Dot na ns ki
Fo od  & Drug D i r e c to r a te NCI
Can ad a

D r.  P a u l H a r r i s D r. He rm an  K r a y b i l l
( R e t i r e d ,  I n d i a n a p o l i s ,  In d . NCI
fo rm e r ly  E l i  L i l l y  Comp any )

D r.  M a rti n  L ip k in D r. J e r r y  R ic e
S lo a n  K e t te r in g  I n s t ,  fo r NCI
C ancer R e sea rc h

D r. Ja m es  S e lk i r k
D r.  J .  A. Sw en be rg NCI
Th e U pj ohn Company

D r. C a r l S m ith
D r.  I .  B. W e in s te in NCI
C olu m bia  U n iv e r s i ty

D r. M ic h ae l S porn
D r.  G e ra ld  Wogan
M a s s a c h u s e tt s  I n s t i t u t e  o f

NCI

T ec hnolo gy
D r. F r i e d r i c h  W ie bel

D r.  Jo h n  B er g NCI
NCI

Th e ab ov e i n d iv id u a l s  w er e n o t r e q u i r e d  to  m ee t b e c a u s e  o f  th e  p ro c e d u re  by 
w hic h  th e  t e c h n ic a l  e v a lu a t i o n  o f  th e  c o n t r a c t  was a c c o m p li sh e d . T h is  was  
n o t a c h a r te r e d  DHEW c o m m it te e , t h e r e f o r e  th e r e  was  no  v i o l a t i o n  o f  DREW 
r e g u l a t i o n s .
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Mr. Obey. Once the contract was awarded, what effort was made by the Inst itute  to  monitor the progress of the  Eppley  Institute dur­ing the year? And I am talking about 1973. Do you have any idea?Dr. Peters. I feel sure there were routine site visits. I can find out for you as to how many and who went on them.
Mr. Obey. Any progress reports which are sent to you for  something like th at ?
Dr. Peters. Yes; quarte rly progress reports and an annual report,Mr. Obey. Quarterly or semiannual ?
Dr. P eters. At tha t time, they may have been semiannual. I will have to check.
Mr. Obey. Can you tell us which in-house scientist at NCI would have read and reviewed those semiannual reports in 1973?Dr. Peters. The project officer and the senior staff of the  operating program.
Mr. Obey. I f you could for the record tell us who they would have been.
Dr. Peters. All r ight.
[The informat ion follows:]

National  Cancer I nstitute

PROGRESS REPORTS REVIEW — EPP LEY IN ST IT UTE CONTRACT

Once the contrac t was awarded  it was monitored by th e p roject officer, Dr.  Gio Gori. During the course of the con tract year that  began May 15, 1973, Dr. Gori site visi ted Eppley Insti tute twice: (1) July  26-27, 1973, (2) Feb ruary 11-12, 1974. In each case Dr. Gori completed an extensive review of specific projects with  the  investigators respons ible for  the par ticula r research  effort.The ann ual  progress report was submitted  by Eppley Insti tu te  dated Feb ruary 22, 1973. This document also served  as the  techn ical pa rt of the  1973 renewal proposal . There was a thorough documentation of the previous year’s accom­plishments as well as the  plans  for  the  succeeding year. In  addit ion, anoth er progress report was provided the Insti tut e, dated December 15,1973, which served as a semiannu al repor t.
The semiannual repo rts were reviewed by the  program director , Dr. Saffiotti and  the  project officer, Dr. Gori. In addit ion, the  ann ual  report was reviewed by the  carcinogenesis  con tract program management group (CCPMG).
Mr. Obey. You don’t have any idea right now ?
Dr. P eters. Other tha n the project officer and the senior staff of that  program area I do not know. That would be the normal procedure for that or any other contract report.
Mr. Obey. Now, this year I understand the Institute will be handl ing tha t contract a little differently.
Dr. P eters. That is correct.
Mr. Obey. They will receive the normal in-house and standing ad­visory committee review tha t everybody else gets?Dr. P eters. That is correct.
Mr. Obey. I Iow will you go about that?  You will break down the contract into its constituent parts?
Dr. Peters. That  is correct; four major areas.
Mr. Obey. Given the ab ility to  do that this year, why wasn’t it done tha t way in the past ?
Dr. Peters. The reason tha t it was not done in prior  years is th at we were working closely with the people at the Eppley  Inst itute in order to provide them an oppor tunity to come in for grant support, which they did.
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Mr. Obey. I guess I still don’t unders tand tha t response. My point 
is, given the position tha t Dr. Shubik occupies, given the relation­
ship he has to the Inst itute , wouldn’t it  have been more appropriate if 
you had used the same procedure which you plan to use from now 
on in previous years to review tha t contract?

Dr. Peters. It  would have. I indicated a moment ago tha t because 
of the multidisc iplinary  nature of tha t cont ract, it, and others  of tha t 
type are frequently reviewed by special ad hoc groups because there 
is not sufficient expertise on any one committee to evaluate all facets of 
tha t type contract.

Mr. Obey. Why is it possible to do it now ?
Dr. P eters. Because we spli t it into four areas of effort, each of 

which will be reviewed by a contract  review committee.
Mr. Obey. Why couldn’t tha t have been done before, is my question ?
Dr. P eters. We were in the process of attempting to do that. It  took 

time.
ADDITIONAL SPACE REQUIREMENTS

Mr. Obey. Ju st one other question. Last year , th is committee asked 
NCI to provide adequate space to the  carcinogenesis program to house 
the additional scientists. Would you tell the committee what the status 
is of  the Ins titu te’s efforts to comply wih tha t directive?

Dr. Newell. I think we have made some good progress along those 
lines. We will be occupying a new block of space in a bui lding called 
the Landow Building. This is space, I believe, the National Heart, 
Lung, and Blood Ins titu te was in, and they  are consolidating. That is 
some 8,000 square feet of space.

Dr. F redrickson. Let me take the responsibility  for tha t reply. The 
Cancer Inst itute  has requested space for this increase in its activity  
and the problem at NIH has been twofold. One is t hat  the contem­
plated move of the Health Resources Administration to Prince  Georges 
County has been delayed for many months. That move, which will 
take place in Apr il will free space on the N IH  Campus now occupied 
by HRA and will help us provide more space for the Cancer Institute. 
The second problem has been th at we have had a grea t deal of di f­
ficulty in procurement of a part icular building in Rockville, but we 
are now again moving forward, I th ink-----

Mr. Obey. How are you coming with GSA ?
Dr. Fredrickson. It  looks like we will be able to come to  closure. 

We are optimistic tha t we will be able to get tha t building.
Mr. Obey. Tha t is all the questions, Mr. Chairman.  I do have some 

additional questions I  would like to submit for the record.
Mr. F lood. With out objection, that  will be done.
Mr. F lood. Mr. Ea rly  ?

UTE RINE CANCER

Mr. Early. On the uterine cancer program, you suggest you have 
reached one-half million of those hard-to-reach women in the pro­
gram. How many do you estimate are out there  that fall in that  
category ?

Dr. Newell. It  is hard to know. I think tha t we probably have 
reached as many as we can reach given finite resources. We are pick­
ing up about 1 cancer per 1,000 in these women, and its costs about $6 
to do one Pap test. We do follow the women; we like to follow them.
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And the other thing  we like to do is be assured tha t once we have detected a cancer tha t they are put in the health care delivery system so tha t they get tha t cancer removed, or initiate whatever treatment is appropriate . Usually it is surgery  if it is in situ. We have deter­mined and we are very careful about not paying for health  care de­livery. Tha t is not what we get our dollars for. On the other hand, we did decide in this program tha t we would pay to the point where the woman had a definitive diagnosis made, because in order to get a definitive diagnosis, she has to be in the delivery health care system.

BREAST CANCER

Mr. Early. So with the breast cancer your statistics show a great number of new cases, 88,700 new cases. Do you identify tha t to your crash program last year, or TV, or at-home testing, a woman testing herself ?
Dr. Newell. We don’t have a se lf-test for the breast cancer except for self-breas t examination.
Mr. Early. Didn’t I see TV  ads in the past year or so?
Dr. Newell. Yes, sir, you are  talking about the screening projects, I believe. Yes, sir, those are the 27 so-called breast cancer detection projects.
A couple of things happened which have made women more aware of breast cancer, and I think it is good tha t women are more aware. Certain ly the experience tha t Mrs. Ford  and Mrs. Rockefeller had, and then the business recently that I discussed with the chairman about mammography and the radia tion dose being delivered and whether we should be screening asymptomat ic women or not. These have really created quite an awareness among women.
One out of seven women du ring  a lifetime will develop breast can­cer, which is a large number. It  is widespread disease. The 27 units tha t we joint ly fund with the American Cancer Society were designed 

to be demonstration projects, to see i f we could solicit into each 1, 10,000 women, screen them by 3 methods, history, physical, and mammography, and if we could detect early breast cancer by doing this, could we eventually prolong  their  survival ? We do plan to fol­low these 270,000 women for the next 10 or more years.
Mr. E arly. In tha t program in connection with the American Can­cer Society, is there any duplication there ?
Dr. Newell. No; not really . Not  at  all.
Dr. F ink . Is your question related to the duplication between the cervical cancer program and the breast cancer program ?
Mr. E arly. No; the breast, cancer. You say you are working with the American Cancer Society, in partnership with.
Dr. F ink . We do fund the 27 breast cancer units with the Ameri­can Cancer Society.
Mr. Early. Togetherness is just cofunding?
Dr. F ink . The National Cancer Insti tute and the American Can­cer Society are jointly  funding this project. It  is not only this co­

funding.  It  is also the technical support of the program and really joint management, if you will, on the par t of the Federal agency being the National Cancer Ins titu te and the volunta ry agency, the American Cancer Society. For example, project  officer visits and moni-
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toring of these contracts  is jo intly done by the American Cancer So­
ciety and the National Cancer Institute.

Mr. Early. I see. Along tha t same line, the television testing, ad­
vertising program you ran  in the past  year, how effective was that? 
Did it help?

Dr. Newell. Mr. Early , I am sorry. I can’t focus in on the tele­
vision program you are talk ing about.

Mr. Early. It  seemed to get great emphasis righ t after the Mrs. 
Ford  and Mrs. Rockefeller thing.

Dr. F ink . There have been a number of programs, and again I am 
sorry I  don’t know which you are refe rring  to directly. With  the open­
ing of most of the breas t cancer detection units there was a publicity 
campaign which included discussions about methods for detecting 
breast, cancer, such as breast self-examination (BSE ). In addition,  
American Cancer Society runs regula r spots on BSE and several have 
been shown in the local area.

CHILDHOOD SCREENING

Mr. Early. How about with regard to children? Are we satisfied 
we are doing enough on screening and early detection wi th children?

Let me ask this, what would be the total cost to screen one child 
for as much cancer detection as possible ?

Dr. Newell. The total  cost would probably not be tha t great. I 
thin k that  in the  area of children, we probably are doing much better 
in screening than  we 'are in adults, the reason being most children see 
pediatric ians often because they have to get immunizations before 
they go to school, so the way we are set up tends to put children in 
contact with pediat ricians  and therefore they are seen, whereas many 
adults  don’t do this.

I think  the fact they are followed and in contact with physicians 
means that they are gett ing screened to the best of our ability to de­
tect early cancer in children.

Mr. E arly. I  have several children, and I don’t know whether they 
have been tested or screened any place as far  as Massachusetts is con­
cerned. I  don’t see any expenditure of cancer money for early detec­
tion in children.

Dr. Newell. Y ou probably don’t, because I don’t th ink we have any 
dollars specifically ea rmarked for tha t bit of work.

Mr. Early. Is tha t something we should be doing t ha t we are not 
doing ?

Dr. DeVita. I  think the problem is tha t there are less than 10,000 
children a year that develop cancer. Although it is a common cause 
of death in children,  it is not a common disease. The best screening 
examination is to go to a pediatrician  when they have illness and many 
cancers are discovered in the course of examination for what is sus­
pected to be a virus infection. Actually, most children are being 
screened by tha t method.

INCI DE NC E OF CANCER IN  CH ILD RE N

Mr. Early. Do we have anything in any study historically tha t tells  
us roughly what is the average start of a cancer?

87-1 55  0  -  77 -  15
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Dr. DeVita. One cancer tha t I  think causes the most fear  in children is leukemia.
Mr. E arly. I would like you to address the  15 types of cancer that you addressed to the chairman t ha t you suggested constitutes 90 per­cent of the cancer.
Dr. DeVita. Cancers that st art  in children ?
Mr. E arly. Of the 100 tha t Mr. Flood referred to, you suggested 15 cancel’s constituted roughly 90 percent of the cancer.Dr. DeVita. The question ?
Mr. Early. Which of those 15 would be in children ?
Dr. DeVita. Leukemia is on the list. Leukemia, as a group, adults  and children, is on the list of 15. B ut childhood leukemias only make up one-thi rd of those patients.
Dr. Eink . In addition, I might say as far  as childhood cancer goes, the business of Pap smears in late teenagers, we have had contacts with family planning, maternal child and health groups tha t would deal with this problem. Breast cancer is a disease of older women, so mammography, say, in the teenage group is not fru itfu l or indicated. We do have programs, however, dealing with young girls who have had exposure to the problem of D ES during their mother’s pregnancy and trying to elucidate the kind of examination and followup these girls  should have that can then lie transla ted to the family practitioner who might come in contact with the girl. In  general, early screening in chi ldren we have limited to  very specific groups, such as DES.Mr. E arly. Are we satisfied t hat  the private sector is doing enough of tha t health screening with regard  to cancer? I am think ing of a couple of very progressive companies in my area th at have the mobiles tha t give these physicals. Is there enough approach to cancer?Dr. Newell. I t is difficult, Mr. Early, for me to say I am satisfied tha t there is enough. We can always do more. It  is a dangerous disease to get. I am not sure exactly how much of tha t is being done.I do know that  we have a subcommittee of Dr. F ink ’s advisory com­mittee tha t is looking at the way the insurance indus try is paying or can be persuaded in some way to pay for preventive measures for early screening measures.

N A TIO N A L H E A L T H  IN SU RA N C E

Mr. Early. As we get the national health proposal, is the Cancer Society going to be able to show where some expenditure can actually be a savings in money in early detection and prevention?Dr. F ink . Tha t is exactly one of the problems we are tackling through the activi ty we have going on with Blue Cross. Can you develop a screening package that an insurer, like Blue Cross, can take on and make widely available throughout the country? At the current time, they are evaluating screening programs determining how to set up a program. Then we will be field testing  the screening programs in several settings designated by Blue Cross. This is a beginning to get into this  whole question of how do you reimburse preventive  medicine. It  is a tough area.
Mr. E arly. It is very hard to assess a value to preventive medicine; it is really a direction I think we should be going.
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AN TIC AN CER DRUGS

Doctor, you said you were going to have a speedup in the implemen­
tation of new drugs with regard to cancer. Have you gone too slow 
with t rying these drugs ?

Dr. DeVita. No ; I  think we are using a different method of develop­
ing compounds now. We used to use primarily random screening, and 
we are putting  more new structure s in with some biochemical rationale, 
and then earmarking a group of drugs with high priorities, using a 
system where we identi fy an advocate with a compound to try  to move 
more high prio rity compound drugs throu gh the program quicker; 
we are tryin g to get a higher quality  compound with greate r speed.

Mr. Early. Haven’t malpractice suits, et cetera, delayed us beyond 
where we should have star ted to implement these?

Dr. DeVita. No, sir.
Mr. E arly. Finally, Doctor, what year do you suggest that you will 

be coming before this committee saying that you have developed so 
much in cancer research you are asking for less money? Will Mr. 
Flood still be here ?

Dr. Newell. Absolutely; no question about that .
Mr. Early. Thank you.
Mr. Flood. Thank you very much. Good show.
[The following questions were submitted by members of the sub­

committee with the request tha t they be answered for the record.]
Me. P atten

CANCER ATL ASES

Mr. P atten . Dr . Newell, th e N at io nal  Can ce r In s ti tu te  has  prod uc ed  tw o 
ca nc er  “a tl ase s” ; one ea ch  fo r w hite an d no nw hi te  po pu la tion s.  I be lie ve  th a t 
an y su ch  d a ta  se rv es  a g re a t pu rp os e in he lp in g to  id en ti fy  dif fe re nt  ca nc er  si te s 
th a t a re  more pre val en t in cert a in  region s of  th e  co un try.  I t  ap pe ar s,  ho wev er , 
th a t sin ce  th e is su an ce  of  th e  fi rs t a tl as,  var io us S ta te s and regi on s ha ve  been 
la be le d “c an ce r al le y”  an d o th er th in gs  which  ha ve  se rv ed  mor e to  fr ig hte n  peo­
ple an d se ll ne w sp ap er s th an  to  en ligh ten pr of es sion al  pe rs on s w ith  re sp on sibi li­
ti es  in  th e are a  of  th e pu bl ic  he al th . It  is  ho ped th a t th e  fo llo wing qu es tio ns , 
whe n an sw er ed , will he lp  c le ar th e a ir  on a nu m be r of  m at te rs .

Ple as e ad vi se  th e su bc om m itt ee  w hat  da ta  is us ed  in  w hat way  in p re para ti on  
of  t he  a tlas es .

Answe r. Th e d a ta  which  wer e used  in  th e pre para ti on  of th e  a tl ase s w er e 
co mpr ised  of  a ll  de at h as cr ib ed  to  ca nc er  which  w er e re po rted  to  th e  N at io nal  
C en te r fo r H ea lth  S ta ti st ic s fo r th e pe riod  1950-61) an d po pu la tion s fo r in ­
di v id ual  co un tie s ta ken  from  th e 1950, 1960, an d 1970 ce ns us es  of  po pu la tion . 
U til iz in g th es e d a ta , ag e ad ju st ed  ra te s fo r spe cif ic si te s of  ca nce r w er e cal cu­
la te d  an d co mpa re d to  co rr es po nd in g ra te s fo r th e  to ta l U ni ted Sta te s.  The  re ­
su lt s  of  th es e co m pa riso ns  w er e su bs eq ue nt ly  pr es en te d in  th e fo rm  of  map s.

Mr . P at ten. H ow re liab le  is  t he  d a ta ?
Answe r. Th e data  a re  be lie ve d re li ab le  fro m th e  s ta ndpoin t th a t th e ge og ra ph ic  

p a tt e rn s fo r a nu m be r o f  si te s of mal igna nc y pr ov id e in fo rm at io n co ns is te nt 
w ith  kn ow n as so ci at io ns  su ch  as  su nlight an d sk in  ca nc er , high  ra te s of  stom ac h 
ca nc er  am on g Sca nd in av ia ns an d exce sses  of  gal lb la dder  ca nc er  am on g 
Amer ican  In di an  females . T hi s do es  no t im ply  th a t th ere  a re  no pro blem s.

Mr . P atten . A re  th ere  an y in here n t pr ob lems or wea kn es se s in  usi ng  th a t 
da ta ?

Answe r. Ther e a re  w ea kn es se s in  us in g th e data . Reg iona l di fferen ce s in 
di ag no si s will  af fe ct  th e co m par ab il ity  of  re por te d m ort a li ty  from  one p a rt  of  
th e co un try to  an ot he r.  T her e is  no  ev ide nc e, ho wev er , th a t th is  is  a m ajo r 
fa ct or . Also , th ere  are  re port s from  th e B ure au  of  th e  Ce nsus  co nc er ni ng  th e  
un der es tim at io n of  th e re si den t po pu la tio n.  The  ag e gr ou ps  which  a re  m os t af -
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fected  a re  th os e fo r which  m ort ali ty  du e to  ca nc er  is  no t th e  m ajo r ca us e of de at h,  e.g. no nw hi te  males  be tw ee n 20 an d 30 yea rs  of age .
Mr. P at te n. Ar e th er e fig ures  in  th e a tl ase s th a t ra nk , or  en ab le  one to  ra nk  S ta te s or  th e ir  su bd iv is io ns  ac co rd in g to  incide nc e of de at h by  ca nce r?  Is  th er e an y in fo rm at io n in  th e a tl ase s which  wou ld  en ab le  one to  num er ic al ly  ra nk th e S ta te s in  te rm s of  c an ce r m ort ali ty ?
Answe r. The  atl as es  a re  co mpa nion  vo lumes  to  an  ea rl ie r NCI pu bl ic at io n U.S.  Can ce r M or ta li ty  by C ount y: 1050-1969  (N II I 74 -615 ). T his  pu bl ic at io n pr es en ts  ra te s fo r th e to ta l U ni ted S ta te s,  in di vi du al  S ta te s as wel l a s  co un tie s. W he n th e th re e pu bl ic at io ns  are  us ed  jo in tly  one ca n ra nk S ta te s a n d /o r co un tie s by re fe rr in g  t he  m ort al ity  ra te  in  q ue st ion to th e appro pri a te  t ab le  g ive n in  th e ba ck  of  ea ch  at la s.
Mr. P at ten. In  yo ur  pr of es sion al  op inion, a re  th er e an y fig ures  (n on -N CI) th a t ca n re liab ly  ra nk  S ta te s or th e ir  su bd iv is io ns  on ca nc er  m or bi di ty  a n d /o r m ort al it y?
Answe r. In  ad di tion  to  th e ab ove m en tion ed  NC I pu bl ic at io ns  on e ca n uti lize  th e annual pu bl ic at io ns  of  th e N at io nal  C en te r fo r H ea lth  S ta ti st ic s a n d /o r co nt ac t th e S ta te s di re ct ly  in  ord er  to  ac co mplish  th e de si red ra nkin g  on ca nc er  m or ta li ty . A co mpa ra bl e ra nkin g on m or bi di ty  could  on ly  be ac co mpl ishe d by ut il iz in g d a ta  from  ca nc er  re gi st ri es , and th ere  is no t a re liab le  re g is tr y  in  ea ch  Sta te .

COOPERATION W IT H OTHE R AGENCIES

Mr. P at ten. Fi na lly,  on a se para te  m att er,  do you  su pp or t th e co nc ep t of  jo in t fu nd in g as  au th or iz ed  by th e In te rg over nm en ta l Coo pe ra tio n Act?  H as  th e NCI su cc es sful ly  co oo pe ra ted w ith  oth er  ag en cies  on jo in t fu nd in g ap pl ic at io ns ?An sw er . The  Nat io na l Can ce r In s ti tu te  fu lly su pport s co nc ep ts em bodied  in tlie In te rg ov er nm en ta l Coo pe ra tio n Act of  11M3N to  ac hiev e th e fu ll es t co op erat ion an d co or di na tion  of  ac tivi ti es  am on g lev els of  go ve rn m en t in ord er  to  im prov e th e op er at io n of  our  Fed er al  sy stem  in  an  in cr ea sing ly  comp lex  socie ty.
NCI cu rr en tl y  prov ides  fu nd in g a t a lev el of  a ppr ox im at el y $17,000,000 a nnual­ly fo r ac tive  ag re em en ts  to ap pro xi m at el y 20 si st er  ag en cies  in  su pport  of  63 ca nc er  re se ar ch  an d ca nc er  co nt ro l pro je ct s,  includ ing ov er  $3 mill ion to the N at io na l In s ti tu te  fo r Occ up at io na l Saf et y an d H ea lth  to  su pp or t in ve st ig at io ns  in to  ca nc er -c au sing  ch em icals in  th e wor kp lace .
Jo in t prob lem solv ing an d co st sh ar in g pr oj ec t ac tivit ie s ar e  co nt in ui ng  in ma ny  ar ea s.  A co llab or at iv e ep idem iologic stud y is  cu rr en tl y  und er w ay  invo lv ­ing th e S ta te  of  Mich iga n, Fo od  an d D ra g A dm in is tr at io n an d N at io nal  In s ti ­tu te  of  Envi ro nm en ta l H ea lth Sc ien ces an d NC I a t policy an d pro gr am  pl an ni ng  levels . E st ab li sh in g pri ori ti es  fo r se lect ion of  ch em icals to  be  te st ed  in  th e ca r­cin og en es is bioa ss ay  pr og ra m  is under  th e  pu rv ie w  of  th e  D HEW  Co mmitt ee  to  Coo rd in at e To xic olo gy  an d R el at ed  Pro gra m s.  Thi s co mm itt ee  is co ns ti tu te d of  off icia ls from  N at io na l Can ce r In s ti tu te , Fo od  an d D ru g A dm in is tr at io n, N a­tion al  In s ti tu te  fo r O cc up at io na l Saf et y an d H ea lth , C en te r fo r D isea se  Con ­trol . N at io na l In s ti tu te  of  E nvironm en ta l H ea lth  Sciences . Environm en ta l P ro ­te ct io n Ag enc y. Co nsum er  P ro duct Saf et y Co mm iss ion , Ene rg y Res ea rc h an d Dev elop men t A dm in is trat io n,  D ep ar tm en t of  De fen se , U.S . D epar tm en t of  Agr i­cu ltur e,  an d D ep ar tm en t of  La bo r. A sp ec ts  of  th e S ta nfo rd  R es ea rc h In s ti tu te  pr og ra m  “A R es ea rc h Pro gra m  to  Acq ui re  an d An aly ze  In fo rm at io n on Ch em i­ca ls  T hat Im pa ct  on Ma n an d H is  E nvi ro nm en t,” wh ich  re la te  to  specifi c pe st i­cid es  co nt in ue  to be co nd uc ted un de r a co st sh ar in g ag re em en t w ith an  office of th e  E nv iron m en ta l Pro te ct io n Agenc y (E PA ).
Th e In te ra gen cy  co or di na ting  gr ou ps  or ga ni ze d by th e N at io nal  Can ce r In ­s ti tu te  in clud e th e In te ra ge nc y C oo rd in at in g Com mittee  on th e  N at io nal  Can ce r Pro gr am , th e  In te ra ge nc y C oo rd in at in g Com mitt ee  on Can ce r Con trol  an d th e In te ra gen cy  Col la bo ra tive  Group  on Environm en ta l Carcin og en es is.

. F in al ly , an d ve ry  im po rtan tly,  th e NCI  C lear in gh ou se  on E nv iron m en ta l C ar ­cino ge ne sis  co ns is ts  of  26 mem be rs  an d in cl ud es  re pre se nta tives  fr om  ac ad em ia , th e  co mm er ci al  sector , th e ge ne ra l pu bli c, an d the sc ien tif ic co mmun ity .

Mr. Mic he l

cancer death  rates

Mr. Mic h el . You  men tio n in yo ur  st a te m ent th a t ca nc er  death  ra te s ha ve  de cr ea se d fo r th e type s of ca nc er s in  ag e grou ps  unde r 35. Ca n yo u pr ov id e us  w ith  th e  spe cif ic ra te s in  th is  re gar d?
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Answer. The following  tab le provides the age specific dea th rat es for various 

age groups unde r 35. The figure shows the decreasing trends from 1961 through 
1973.

TRENDS IN THE AGE SPECIFIC  CANCER DEATH RATES (PER 1,000) UNDER AGE 35 IN THE UN ITE D STATES, 1961-73

Age  group

Un de r 1...............................
1 to 4..............................................................................................
5 to  9.....................................
10 to 14............................................................................................
15 t o 19..........................................................................................
20 to  24 ........................ ...................................
25 to  29...................................
30 to 34 .................................................................... " 7 "

Death  rates
Ab so lute

dif feren ces

Percen tage 
decrease in 
dea th ra tes1961 1973

0.06 9 0.04 2 0.02 7 39 .1
. 104 .064 .040 38 .5
.078 .0 60 .018 23 .1
.06 1 .048 .013 21. 3
.078 .067 .01 1 14.1
.0 90 .084 .006 6 .7
.138 .119 .019 13 .8
.242 .2 00 .0 42 17.4

Mr. Michel . Above age 55, the cancer death ra tes are increasing. Does th at  
suggest that  the cancer-causing elements for  this  age group are increasing?

Answer. This does not neces sarily  mean that  cancer-cau sing elements are in­
creasing  fo r this  age group because of the 20- to 30-year la ten t per iod. Also tren ds 
vary  for  diffe rent sites, for example, stomach cancers are  decreasing while lung 
cancers are increas ing, and it is possible that  exposure to cer tain  cancer-causing 
elements (which vary by cancer site ) is changing over time. As an example, 
the  increase  of lung cancer rat es  among women may be due to the  chang ing 
(increas ing) smoking hab its among women which began more tha n 20 years  ago. 
In con tras t, the decreases in stomach cancer over time  may be due to changing 
diets or refr igeration usage, or changes in exposure to suspected or known ca r­
cinogenic agents.

CIGARETTES AND CANCER

Mr. Michel . There  has, of course, been a ma jor  campaign dur ing the pas t 
several years warn ing people of the danger of cigare ttes . Has t ha t campa ign had  
any impact on the  incidence of lung ca ncer?

Answer. Public antismok ing camp aigns  have developed progressive ly since the  
1964 Surgeon General’s rep ort. Because of th e long l ate nt period before  diagnosis 
of lung cancer (19-15 years),  it is too early to dete rmine if changes in smoking 
I>atterns brought abou t by these camp aigns have been effective. Curren t info rma ­
tion indicates that  lung cancer incidence has  not declined. In  addit ion, the re is 
evidence th at  suggests changing smoking pa tte rns for  cer tain groups. The pro­
port ion of young people, white women, and  black men, who smoke may be increas­
ing while the propor tion of older  (45 and  over) whi te men who smoke may be 
decreasing.

Mr. Michel . You ref er to the development of a less hazardous  ciga rette . Are 
they just of one type  or under one brand name, or do they  cut across th e spectrum ?

Answer. Less hazardous cigare ttes  are  not of one type. The object ive of the  
smoking and heal th program is to iden tify the exten t to which various  cigare tte 
components  are  hazardous  and determine practic al methods for  controlling the 
more hazardous components. Many paramete rs are desc riptive of less hazardo us 
cigare ttes  and these may be combined in various ways to produce c iga rett es th at  
are  less hazardous than in cur ren tly  avai lable  commercial brands. Thus, there 
may be several different types of cigare ttes th at  could properly  be considered as 
being “less hazardo us.”

Mr. Michel. Are you try ing  to convince the  tobacco companies to substit ute  
these cigaret tes for others, and if so, what kind of success have you had?

Answer. Yes; one goal of the smoking an d health  p rogram is to provide resea rch 
data to commercial firms and  encourage  them to decrease the  amount of  hazardous 
materi als  in  the ir pa rti cu lar brands  of  cigarett es. Our prel iminary  success is sug­
gested by the  fact that  every major cigare tte producer has  int roduced low tar /low 
nicotine cigarette s, a firs t step in developing less hazardous cigarettes .

chemical testing results

Mr. Michel. Regarding your  carcinogenes is tes ting program, what do you do 
with  the resu lts when chemicals have fully gone thro ugh  the tes ting  process?
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An sw er . A fo rm al  mec ha ni sm  ha s been  develop ed  fo r th e re le as e an d di ss em ­
in at io n of  in fo rm at io n abou t th e re su lt s of  te st in g wh en  a ch em ical has  gone 
th ro ug h th e ca rc in og en es is  te st in g  proc es s. The  Fed er al  re gula to ry  ag en cies  are  
no tif ied  an d pr ov id ed  w ith  a re port  th a t includ es  th e da ta  on which  th e in te r­
pre ta ti on  of  th e  N at io na l Can ce r In s ti tu te  (N CI)  is based. The  ex ch an ge  of  in ­
fo rm at io n fr eq ue nt ly  re su lt s in  ad  ho c co nfer en ce s w ith  re pre se n ta ti ves of th e 
Fed er al  ag en cies  to as si st  th em  in  m ak in g re gu la to ry  de cis ions . O th er  Gov ern­
me nt ag en cies  are  no tif ied  th ro ug h th e D HEW  Co mmitt ee  to  C oo rd in at e Tox i­
cology an d R el at ed  Pro gr am s.  Th e var io us se ct or s of  in dust ry , labo r,  co ns um ers, 
an d ac ad em ia  a re  no tit ied  of  th e re su lt s of ca rc inog en es is  te st in g th ro ug h th e 
Clear in gh ou se  on Env iron m en ta l Ca rc inog en s. Te ch nica l re port s de sc ribing  th e 
ex pe rim en ts , th e re su lt s an d th e ir  in te rp re ta ti on  a re  p ub lis he d an d d is tr ib u te d  by 
NCI. A su m m ar y of  th e re port  is pu bl ishe d in  th e Fed er al  Reg is te r. An an no un ce ­
men t is  m ad e th ro ug h th e pr es s to  in fo rm  th e  pu bl ic  th a t th e re port  is av ai la bl e.  
Thr ou gh  th e Office of  Can ce r Com m un icat ions  a t NCI, in quir ie s from  th e  pu bl ic  
rece ive a pr om pt  rep ly.  D ata  of  in te re st  to  the sc ien tif ic co m m un ity  a re  pu b­
lis he d in  th e sc ient ifi c li te ra tu re . The  re su lt s of ca rc inog en es is  te st in g ar e al so  
se nt  to  th e In te rn ati onal Agency fo r Res ea rch on Can ce r fo r in co rp or at io n 
in a wor ldwide da ta  ba nk  on ch em ical ca rc inog en es is.

COOPERATION W IT H NIOS H

Mr. Mic hel . H ow do you dis tingui sh  be tw een yo ur  ef fo rts in  th is  re gar d  an d 
thos e of  th e  N at io na l In s ti tu te  fo r O cc up at io na l Sa fe ty  an d H ea lth?

Ans wer . The  di fferen ce  be tw ee n NCI  ef fo rts  in  ca rc in og en es is  an d thos e of 
NIO SH  a re  a s fol low s :

N CI’s ef fo rts  a re  dir ec te d to w ar ds  id en ti fy in g c ar cino ge ns , co nd uc ting  re se ar ch  
in to  th e mec ha ni sm s of  ca rc in og en es is , an d co nd uc ting  re se ar ch  in  ca rc in og en e­
sis te st in g,  th a t,  is de ve loping  ne w an d im prov ed  metho ds  fo r test in g,  be tt e r 
an im al  mo dels,  im prov ed  protoc ols, an d so fo rt h . NIO SH  on th e o th er  ha nd  con­
duc ts  re se ar ch  pr im ar ily  th ro ugh th e  ep idem iologica l st udie s in  th e oc cu pa tio na l 
en vi ro nm en t. NI OS H,  in ad di tion , has righ t-of -e nt ry  so th a t th ey  ha ve  ac ce ss i­
bi li ty  to  th e wo rkplac e. NC I, of  co ur se , ha s no  re gula to ry  or  en fo rc em en t 
ac tivi ty .

Mr.  Mic hel . Referen ce  is  mad e in  you r st at em en t to an  in te ra ge nc y ag re e­
men t w ith  NIO SH  pr ov id in g $3 mill ion to  su pp or t *21 pr oj ec ts . Is  th a t Can ce r 
In s ti tu te  money  or  NIO SH  mo ney?

Answe r. The  $3 mi llion  to  wh ich  I re fe rr ed  is mo ney whic h th e NC I lia s pr o­
vide d to  th e N at io na l In s ti tu te  fo r Occ up at iona l Saf et y an d H ea lth . Th ese fu nd s 
were co nt ai ne d in th e N at io nal  C an ce r In s ti tu te  appro pri at io n  an d an  in te r­
ag en cy  ag re em en t was  w ri tt en  w ith  NIO SH .

Mr.  Mic hel. Ar e th es e jo in t pr oje ct s,  or  are  they  sol ely  under ta ken  by one  
ag en cy  o r th e ot he r?

Answe r. Th e m on ito ring  an d eval uation  of  thes e part ic u la r pro je ct s ar e be ing 
do ne  unde r th e im m ed ia te  au sp ic es  of  th e N at io na l In s ti tu te  fo r Occ up at iona l 
Saf et y and H ea lth . The  N at io na l C an ce r In s ti tu te  st af f revi ew ed  th es e pr oj ec ts  
fo r ca nc er  re leva nc e pri or to  ef fect ing th e in te ra ge nc y ag re em en t an d.  as  suc h, 
th ey  a re  con side re d jo in t pr oj ec ts .

Mr.  Mic hel . W hat  d o th es e pro je ct s invo lve?
Answe r. All of  th e pr oj ec ts —in  one way  or  an oth er —invo lve eit her th e  su rv ei l­

lanc e of, or  te st in g for. po ss ib le dan ge rs  to  jieo ple  in th e w or kp lace  as  a re su lt  
of  ex po su re  to  su bs ta nc es  which  co uld be toxi c or  ca rc inog en ic . F or are as whe re  
da nge r is foun d to  ex is t we wo uld  then , of  cours e, tr y  to pr ov id e or rec om me nd  
p ra cti cal co nt ro l an d pr ev en tion  metho ds .

Mr. Mic hel . H ow do you  dis tingui sh  be tw ee n yo ur ef fo rt s in  th e ca rc in o­ge ne sis field an d thos e of  N IO SH ?
An sw er . As I men tio ne d pr ev io us ly , NIO SH  co nd uc ts  re se ar ch  pr im ar ily  

th ro ug h th e  ep idem iologica l st udie s in  th e oc cu pa tio na l en vi ro nm en t. I mig ht  
ad d th a t w ith in  th e la st  yea r we ha ve  tr an sf e rr ed  nea rl y  $4 mill ion to  NIO SH  
in ord er to  su pport  epide miol ogy st udie s th a t a re  im port an t to  th e miss ion of  bo th  in st it u te s.

ENVIR ONMENTA L FACTORS

Mr. Mic hel . The re  ha ve  bee n a g re a t vari e ty  of re port s as  to  th e ex te n t to  
which  ca nc er  is ca us ed  by en vi ro nm en ta l fa ct or s.  Th e W or ld  H ea lth  O rg an iz a­
tio n,  fo r in stan ce , re ce nt ly  ca me ou t w ith  a re por t s ta ti ng  th a t 75 per ce nt  to  80 
per ce nt of  al l ca nc er  ca se s a re  ca us ed  by en vi ro nm en ta l fa ct ors . Do you  ag re e w ith th a t an al ys is ?
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Answer. Estimates regarding the percentage of cancer cases due to environ­
mental factors have varied from 60-90 percent. We believe tha t these figures 
do, in all likelihood, bracket the actual amount. Certainly, the World Health 
Organization figures of 75-80  percent is within the range. We are admittedly  
working with incomplete data and given the  present state  of knowledge, cannot 
he any more accurate.

It is important to define the term environmental carcinogenesis. To many, 
environmental carcinogenesis means occupational exposure to, and environ­
mental pollution by, chemical carcinogens. We view environmental carcinogenesis 
as including other exogenous factors such as those over which we have some 
degree of personal control. These include things tha t we eat, things tha t we 
smoke and things tha t we drink. It  is certainly well-documented tha t tobacco 
is responsible fo r some 30-40 percent of the total cancer burden. This is in addi­
tion to its tremendous impact on cardiovascular disease and emphysema. In 
addition, we are now accumulating extensive evidence linking certain dietary 
factors including alcohol with several forms of cancer. While the problem of 
environmental pollution and occupational exposure is  important, we believe t hat 
it contributes no more than 5-30  percent to the total cancer burden.

Other factors which play a role in cancer causation include genetic suscepti­
bility and other endogenous factors relating to the host. It is not possible to 
estimate  the exact contribution of those cofactors to the total disease burden 
but there is increasing evidence tha t they do contribute. Another cofactor tha t is 
as yet unqualified is the role of viruses or viral components including those tran s­
mitted both vertically and horizontally.

LAETRILE

Mr. Michel. The drug “Laetrile" has been a source of controversy for some 
time, and it still remains so. Is it still the position of the Cancer Ins titu te tha t 
this drug has no scientific value?

Answer. Yes, sir, it is. The NCI has supported extensive tests of Laetrile in 
animal tumor systems. In  none of these tests has L aetrile  shown any reproducible 
evidence of activity. In contrast , drugs which have demonstrated effectiveness 
against  several forms of human cancer all were active in one or more of these 
animal screening systems. In other words, experience has shown tha t drug ac­
tivity  in a variety of animal tumors predicts for activity  in human cancers. 
Since Laetrile is not active in these systems, there is no reason to believe it would 
benefit patients  wi th cancer.

Mr. Michel. Have there  been any recorded instances where it has helped in 
the treatment of cancer?

Answer. There are few if any objective reports  which serve to substa ntiate 
the claim made for the effectiveness of Laetrile in patients with cancer. For 
the most part proponents of Laetrile rest their case on anecdotal or testimonial 
evidence. Due to the difficulties in establishing precise diagnosis and extent 
of disease and due to the extreme variabili ty of the course of different cancers 
in different people, it is impossible to attach any significance to such anecdotal 
claims which have not been validated in terms of diagnosis, previous or con­
current treatment, extent of disease and duration of survival. The kind of ca re­
fully planned and monitored studies necessary to objectively establish the effects 
of any cancer treatm ent over a significant period of time has never been carried 
out by those using Laetrile to tre at cancer patients. Thorough analysis of a 
small number of cases in which beneficial effects of Laetrile were claimed failed 
to substantia te the claims.

Mr. Michel. Why has there been such a desire to use this drug on the par t 
of some elements of the population?  Do you have any explana tion?

Answer. Laetrile, the subject of an extensive national, promotional effort, is 
represented as a nontoxic, n atu ral  mater ial ( “vitamin B-17 ”) . While claims for 
its “curative” powers are often played down publicly by its  proponents, the  idea 
of cure is much in the minds of those who accept it as a simple altern ative to 
surgery. X-ray and chemotherapy—treatmen t modalities often attended by un­
pleasant side effects.

The promotional effort is frequently in terms of “freedom of choice”—where 
the choice expressed is between a simple, effective, harmless treatme nt and a 
harsh, expensive and often ineffective course of action. Not without reason 
cancer is probably the most feared of the dread diseases. It is a very human 
tra it to hope that  the serious problems posed by cancer can be solved in a simple 
fashion without recourse to treatment  tha t may be painful, expensive, tedious
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and sometimes disfiguring. To an increasing number  of people Laetr ile  is being por trayed as th at  simple solution.
Mr. Michel. If  people feel so strongly about using this  drug,  why don 't we just  let  them do so?
Answer. There are  several reasons. Fir st,  because the proponents of Lae trile  have not subm itted  sat isfactory evidence of Lae trile ’s safety and efficacy to the FDA, the ma ter ial  has not been approved for inter sta te dis tributio n. Second, as mentioned previously, there is no objective evidence tha t Lae triel  is of a ctual or potentia l clinical value. Third, if access to Laetri le were uncontrolled , Lae trile  usage would to an increasing degree tend to supp lant the use of treatm ent s of demonst rated effectiveness. The a rgum ent is sometimes made th at  p ati ents should be allowed to receive Lae tril e if they reach the  s tage where ‘'nothing else can be done.” This  idea has a superficial appeal which does not bear carefu l examina­tion. To illu strate , it is alway s difficult to determine  t ha t point at  which nothing more can be offered ; i f the concession is made to allow Lae trile  to be given at  a term inal  stag e in a pat ien t's course, inevitably othe r pat ien ts who have  a good chance  for cure  or effective pal liat ion  through the use of orthodox treatm ent will end up taking Lae trile  instead. Thus, the time during which true benefit could have been achieved may be irretr ievably lost. To provide free access to Laetri le would serve to legitimize the idea that  its proponents have some special insights into  the problems of cancer, th at  these insights are  being suppressed, and that  the proponents could therefo re flout accepted procedures for drug  de­velopment and testing.  Unfortunate ly, cance r is not a simple problem that  lends itse lf to a simple solution. Although cancer arouses highly emotional responses among those  direc tly involved, the  search for preven tive and curativ e techniques must be conducted on a rat ion al scientific  basis. Thus, the development, testing and certi ficat ion of drugs  is one are a in which large  ins titu tions such as the Government mus t legit imately play a leading role. No citizen can do this for himself and  no citizen or group can decla re himself exempt from the requ ire­ments society has established for its own protect ion. The teno r of Lae trile  pro­motion tends to mislead and to create  false hope among those whose need is gre at and who are  uniquely  vulnerab le to exploitation. To provide ready access to Laetri le would only serve to magni fy this situation . Moreover, to open the door to Laetr ile  would serve to open the  door to a succession of unproven and fra udulent panaceas-measures that  would imperil the real progress that  has been made in effectively treating  an increasing number of pat ien ts with  cancer.

CANCER RESE ARCH  FUN DS

Mr. Michel . Las t year, I asked you to provide the tota l amounts  being spent on cancer resea rch in NIH as a whole, by Ins titu te, and also for the  tota l amount being spent  nationw ide, public  and private. Would you upda te those figures for  us this  year?
Answer. Yes, sir, I am subm ittin g a table showing the fiscal yea r 1976 obl iga­tions by the  Nat iona l Insti tut es of Hea lth on cancer resea rch and, in addition, our best estimates of the amounts  spen t nationwide by the public and  priv atesector s:

National Inst itutes of Health
Amou ntNatio nal Cancer  In sti tu te__________________________________  $760, 751, 000Nat iona l In sti tu te  of Allergy and Infectiou s Diseases_________  7, 375, 000National  Insti tu te  of Child Hea lth and Human Development___  1, 517, 000National  Insti tute on Aging________________________________  630, 000National  Insti tu te  of Dental Researc h______________________ 555, 000Nat iona l Insti tu te  of Environm ental Health Sciences_________  6, 893, 000Nat iona l Insti tu te  of Neurological and Communicative Diseasesand Stroke --------------------------------------------------------------------- 1,167. 000Nat iona l Eye Insti tu te____________________________________ 1, 914, 000

Tota l NIH  obligations_______________________________  780, 802, 000Othe r Fed era l agencies____________________________________ 62, 949’ 000Sta te and  local governments_______________________________  95’ 000  ̂000Volunteer agencies----------------------------------------------------_____  85, 000  ̂000Pr iva te insti tut ion s______________________________________  40, 000, 000In d u str y -------------------------------------------------------------------------  31,000,000
Total nationwide------------------------------------------------------- 1, 094, 751, 000
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BASIC RE SE AR CH

Mr. Michel. How much of your budget is being spent for “basic research”?
Answer. In FY 1978, it is estimated that  the NCI will obligate approximately 

$398,976,000, or 48.7 percent of the President’s Budget of $818,936,000 for basic 
research. This includes all regular  research grants  and cancer research emphasis 
grants (CREG) ; appropriate portions of: (1) the other gran t programs includ­
ing cancer centers, training , and construction; (2) contracts;  and (3) int ra­
mural research.

Mr. Michel. What percentage of all the cancer research grant applications 
are funded? Secondly, what percentage of the applications approved by the 
study sections (peer review panels) are funded?

Answer. In fiscal year 1976, there were 2,016 competing (new and competing 
renewal) regular research gran t applications received and 646 of these were 
funded. This represents 32.0 percent. The study sections approved 1,286 compet­
ing grants with 646 being funded, or 50.2 percent. The comparable number of 
grants and percentages are estimated as follows for fiscal year 1977 and fiscal 
year 1978:

A. Total received________________________
Total fu nded .. .______ _________________
Percentage of those received to be fu nded.

B. Total approved by study sections________
Percentage of those approved to be funded

1977 1978
estimate estimate

2,354 2,393
583 605

24.8 25.3
1,585 1, 586
36.8 38.2

CONTR OL GROUT' PA TIE N TS

Mr. Michel. I note tha t for colon-rectal cancer, some 15,000 people will be in 
a control group. How are these people selected?

Answer. It is necessary, in testing  new drug treatments, to insure that  a new 
therapy is actually useful and significantly b ette r than no trea tment or a t least 
as effective as any currently available therapy. Thus, i t is important to compare 
it to a control, untreated population or population treated with a standard drug 
or other agent. Control patien ts are selected a t random as they enter  a clinical 
study in order to eliminate any study bias which would be introduced by sub­
jective selection.

Mr. Michel. In a general sense, how are people selected to receive special 
treatment in your various treatment centers, clinical trials , et cetera? Is there 
any basic cr iteria  here?

Answer. Clinical tria ls of  new therapies  represent the search for  more effective 
treatment of cancer for which there is no satisfactory means of control. Pa­
tients  who would thus be eligible include those whose tumors have not responded 
to conventional therapy or who might benefit from a treatment  which shows more 
promise than the standard therapy.

Mr. Conte

leukemia

Mr. Conte. Wliat is the 5-year remission rate for children with acute lympho­
cytic leukemia (ALL)? Have there been any recent developments in treatment 
methodology ?

Answer. The 5-year survival rate for children with acute lymphocytic leukemia 
has approached 50 percent in clinical studies. Research continues on the use 
of immunotherapy. Prophylactic treatment of the centra l nervous system has 
proven to be a key facto r in prolonging disease-free survival.

CA RCIN OGEN ES IS  TE ST IN G

Mr. Conte. Could you outline the major problems encountered in the car­
cinogenesis testing program? How are they being overcome?
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Answer. A m ajor  problem in the  carcinogenes is bioassay  prog ram has been in­adequa te staff to conduct and monitor the  program.  This  has resulte d in a back­log of chemicals for which the experiments  have not been completed. The lack of staf f has been correc ted by the allocation of new positions by Congress to the bioassay program. A plan of at tack  has  been developed for handling the  back­log of chemicals and all ava ilab le resources have been concentrated on this  problem, so that  the majority of the  backlog will be completed dur ing  this  fiscal year.
Another  problem has  been the  selection of chemicals  for  testin g. Since the ava ilab le resources have not permit ted tes ting  of all chemicals th at  may be hazardous  to human heal th, two advisory mechanisms have been established to ass ist in the  selection of chemicals—the DHEW  Committee to Coordinate Toxi­cology and  Related  Prog rams thro ugh  which chemicals  can be nominate d for test ing from all of the governmental  agencies, and the  Clearinghouse on Environ­mental Carcinogens through  which chemicals can be nom inated from the  va rious  public and private sectors.
Mr. Conte. You mentioned a nat ional shor tage  of individuals who have been tra ine d in this area.  What sort  of tra ining  program do you have  in the  ca r­cinogenesis  field? Is this  exclusively postdoctoral?
Answer. The National Cancer  Insti tute research tra ining program is con­ducted under the  autho rity  of the Natio nal Research Service  Act. Both pre- doctoral  and postdoctora l tra ining is offered in carcinogenesis to indiv idual s. This  are a continues to be one of our  h ighest piori ty areas for tra ining o f cancer resea rchers.
Mr. Conte. Do you h ave adequa te numbers  of researchers to maintain  the ca r­cinogenesis program at  budgeted levels?  Or would it be be tter to pull back slightly and let the manpower catch  up  to the resea rch programs?Answer. Currently , the re are  reasonable numbers of rese archers  to maintain the carcinogenesis  program at  budgeted levels. There  is concern, however, about whe ther  the program can be adequate ly sustaine d in the future . It  is apparent that  increased emphas is in envi ronmental carcinogenesis and on the  role of nu trit ion  will requ ire an augmented pool of tra ined investigato rs in these areas . It  require s abou t 8 years  following the  baccalaure ate  degree to tra in  an inves ti­gator to do high quality  independent resea rch in these  areas. Emphasis  should be put into  this category of manpower ra ther  than limit our  research  programs.

LE SS HAZARDOUS CIGARETTE

Mr. Conte. Would you tell me more about the Natio nal Cancer Pro gram’s de ­velopment of a less hazardous ciga rette . What makes them less hazardous? Does it seem to sat isfy those who are hooked on smoking? How is it dist ribu ted,  and how is it  compet ing with  or dinary  commercial c igarettes?Answer. The prim ary objective of the program is to reduce the morbidity and morta lity  of smoking-re lated diseases in human beings. Projecte d estim ates indicate  that  fu rth er increases in smoking rela ted mortal ity can be expected, unless  the haz ards of smoking can be eliminated or reduced. One of the  pro­gram approaches toward this objec tive involves the  modification of smoking products  for the purpose of producing a less haza rdous ciga rette. This enta ils the  following sequence of events :
Tobacco blends are  analyzed to determine their chemical const ituen ts, and the chemical composition of experimenta l cigaret tes is determined.Cig are tte smoke condensate, whole smoke, and chemical cons tituents  are  bioassayed to iden tify levels of tumorigenicity and other evidence of bio­logical activ ity. Severa l animal models a re used to tes t biological paramete rs.Flavor  components are identified to determ ine acceptabi lity levels.Bioassays are  conducted to assess whe ther  toxicity result s from the rein trod uction of flavor character istics.
Chemical, bioassay, and flavor result s are  corre lated , and decisions are  then made for  furth er  modification of tobacco products . Such modifications should eventually  resu lt in a tobacco product an d/or  exp erim enta l blend that  is both less haza rdous and more acceptable to the smoking populat ion.A c iga ret te is considered less hazardous  when the  smoke and condensate con­tain  less of the  known tumor producing  ingredie nts and labo rato ry experiments indicate  a significant decrease in tum or incidence rat e when compared to sta ndard  cigarett es.
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Smokers’ satisfaction with the cigare tte is considered through studies of 
acceptability tha t adju st flavorings, nicotine levels, and so forth. The proper 
additions of approved flavors should make even a bland, less hazardous cigarette  
acceptable to the smoking public.

Data derived from the program are made readily available to commercial pro­
ducers who utilize the information to produce thei r own brands. All major 
cigarett e industr ies in the U.S.A., and several around the world, have been 
marketing several new cigarette  brands during the last 10 months, which 
incorporate many of the findings from the research conducted by the smoking 
and health program of the NCI. It is expected tha t our research will continue 
to stimulate vigorous market competition and consumer in terest  in less hazardous 
cigarettes.

NU TR ITIO N

Mr. Conte. You mentioned your nutrit ion program as applied to more effec­
tive cancer patient  management. Are you working with any of the other 
Insti tutes  in this area ? How about the National Center for Health  Services 
Research?

Answer. The diet, nutrition, and cancer program works, a t this  time, on dem­
onstration projects and applied research in the areas of: (1 ) Host-tumor compe­
tition and food intake determinants; (2 ) anorexia—behavioral and food modifi­
cation intervention; (3 ) differential nutri tiona l requirements by host and tumor 
as the basis for dietary  treatment  of cancer; (4 ) gustato ry taste evaluation of 
cancer patients; (5 ) diet and colon cancer in a low-risk population; and (6 ) 
studies on differential nutri tiona l requirements by host and tumor as the basis 
for dietary treatme nt of brain tumors.

The diet, nutrition, and cancer program of the National Cancer Ins titu te co­
ordinates its efforts in nutrit ion research through the NIH Nutritio n Coordinat­
ing Committee which includes the following insti tut es: National Heart, Lung, 
and Blood Insti tute;  National Ins titu te of Arthri tis, Metabolism, and Digestive 
Diseases; National Inst itute of Child Health and Human Development: National 
Inst itute of Dental Research; National  Ins titu te on Aging; National Eye Ins ti­
tute ; and the National Ins titu te of Neurological and Communicative Disorders 
and Stroke.

We have established contact writh the officials of the National Center for 
Health Services Research to discuss data  acquisition and exchange of informa­
tion in the nutrit ion field.

LU NG  CANC ER

Mr. Conte. Are curren t methods of lung cancer detection really practica l for 
large-scale screening efforts? Are there  ways of identifying high-risk popula­
tions for more intensive screening?

Answer. Current screening methods for lung cancer including chest X-rays 
and sputum analysis are being tested in clinical tria ls to determine their  effec­
tiveness. When these t rial s are completed, we should be able to determine whether 
the methods ar e really p ractica l for  large-scale screening efforts. There is no ques­
tion tha t if they are proven effective then they will be very practical  methods 
for detecting lung cancer. Sputum analysis can be done on self-obtained speci­
mens ; however, failing this, an induced specimen can generally be obtained. Some 
populations have alrea dy been identified as being a t high risk, for example, males 
over age 45  who are heavy smokers. Epidemiological s tudies of lung cancer vic­
tims will be pursued so tha t if there are other populations at high risk to lung 
cancer, they will be identified.

Mr. Conte. Can you tell me what sorts of discoveries have been made about 
lung cancer biology through increased use of bronchoscopy?

Answ er: The increased use of bronchoscopy is demonstrating the relationship 
between areas  of precancerous changes, areas where the tumor cells have not 
traveled beyond the original site, and areas where the tumor has metastasized. 
It has also shown that  these lesions are  not focused in one spot. It is hoped tha t 
as usage of this technique increases, diseases of the lung can be detected earlier  
and treated more effectively.

BREAS T CANCER

Mr. Conte. How widely used is the reduced ra diation  dosage for breast cancer 
screening to which you referr ed? Is the technology readily available for this 
new technique?
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Answer. The radiatio n exposures in mammography have been reduced to less than 1 radiation  absorbed dose (r ad ) per examination in the 27 breast cancer detection centers supported by the National Cancer Institute. Dosage levels are periodically monitored by radiat ion physicists employed under a series of inde­pendent contracts established specifically to provide this service. The technology for measurement of radiation  exposure utilizing a mailed thermoluminescent dosimeter has been perfecte d; and through an interagency agreement with the Bureau of Radiological Health, Food and Drug Administration, this system is being offered to  State  health departments.  Measurements have been completed on machines in 4 States and an additiona l 12 States will be surveyed during this year. Monitoring of all States is expected to be completed by the end of next year. This technology is readily available, and the primary goal of the inte r­agency agreement is to increase its use throughout the Nation.

LAETRILE

Mr. Conte. There has been a fa ir amount of publicity lately in the newspapers about the drug laetrile. Has the Cancer I nstit ute done any work with that drug?Answer. The National Cancer Inst itute has supported extensive testing of laetrile  in animal tumor systems. Laetrile has not shown any evidence of activi ty in any of these tests. It is useful to point out here, however, tha t drugs which have demonstrated effectiveness against  several forms of human cancer were all active  in one or more of these animal screening systems. In other words, experi­ence has shown th at the activity of a drug  in a variety of animal tumors is indica­tive of th at drug's probable activity in human cancers.

CL INICAL  ONCOLOGY

Mr. Conte. What can you tell me about your new clinical oncology program? How far along is it? How much will you be spending on it this year?Answer. The clinical oncology program of the Division of Cancer Treatment encompasses all intramura l as well as collaborative cancer treatment research. The reorganization of this program has been completed, and it is fully opera­tional. The clinical oncology program budget for fiscal year 1977 is .$13,470,000, including intramura l and collaborative support.
Highlights of the completed reorganization include :(a ) The assignment of the Surgery branch and Radiation Onocology branch to the Division of Cancer Treatment, clinical oncology program, in order to f acilita te a multimodal approach to therapy.
(b )  The selection of the chief for the Pediatric  Oncology Branch and section chief within the branch to head up the new and redirected efforts in experimental hematology.
(c ) The selection of the new associate director for the clinical oncology program.
(d ) A new emphasis in biologic mark ers has been initiated,  particularly as it relates to breast cancer.
(c ) The initial clinical studies in whole body hyperthermia have been accom­plished and are very promising.

BA SIC  RESEAR CH

Mr. Conte. How much money will you spend th is year for projects which are technically outside of the Cancer Inst itute but which impact on cancer research— basic molecular/biological research, for example?
Answer. All research tha t is supported by the Cancer Inst itute certainly  relates to the cancer problem. We estimate tha t approximately 48 percent of the total NCI budget is spent on basic research. This includes our regular research grants  and basic research in cancer centers, organ site programs, contracts, intram ural research, as well as  portions of  our trainin g and constuction programs. The larg­est portion of our basic research can be identified with our research thrusts, for example, cause and prevention research, detection and diagnosis research, and treatment research. There is other research tha t we term “cancer biology” tha t has application to all research thrus ts but is very basic research and therefore difficult to identify with each of the research thrusts. This area of cancer biol­ogy, which totaled $117,709,000 in fiscal year 1976. includes basic research in epidemiology, carcinogenesis (physical and chemical), viral oncology, nutrition , tumor biology, and immunology. This research is also beneficial to the other instit utes of NIH, and conversely the research of the other institu tes is very
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beneficial to the work of the National Cancer Insti tute.  There is excellent coordi­
nation among the various insti tutes  in exchanging research information.

REC OMB INAN T DNA

Mr. Conte. Does the Cancer Inst itute fund or propose any research in conjunc­
tion with work on recombinant DNA?

Answer. In fiscal year 1978, it is estimated tha t the NCI will be supporting 
recombinant DNA research at a level of approximate ly $5,011,000. This amount is 
comprised of applicable portions of research grants and contracts, training activ­
ities and intram ural efforts. Because facilities requirements are rath er stringent 
to insure human and environmental  safety, major efforts have not been ins tituted  
in this area. As you a re aware  there  has been considerable activity recently in 
this area of research. Guidelines have been developed which must be adhered to 
prior to receiving NCI (and NIH) support for recombinant DNA research. There­
fore, construction funds, predominantly for alteration  and renovation of facili­
ties, are required in order to renovate existing space to make it  sui table for this 
type of research. Approximately $2 to $3 million is included in the construction 
portion of the budget for th is program in 1978.

IM  M UNOTH  ERAP Y

Mr. Conte. Would you tell me about the work the Insti tute  is doing in the area 
of immunotherapy and the application of immunotherapy to cancer treatment?

Answer. Currently the majority of studies on immunotherapy are still on the 
level of animal models. The experimental variables studied include stra ins 
of the organism, optimum dose, schedule and method of administration. Other 
preclinical studies include studies on the effects of an immunologic agent 
known as  MER, utilization of RNA to increase the immunity to specific tumors, 
and immunotherapy with cells which are chemically treated and reinjected 
into the body. As far as human studies are concerned, early tria ls have 
been directed toward the most promising area s of melanoma and myelogenous 
leukemia. Very recent results in treatment  of localized lung cancer suggest that  
introduction of another  agent known as BCG into the pleural space a fter removal 
of the primary lung tumor prolongs significantly the disease-free interval. Al­
though the immunotherapy has not produced dramatic  resu lts as yet, the work in 
melanoma, myelogenous leukemia, and lung cancer indicates tha t this approach 
to cancer therapy is becoming established as a fourth  modality of treatment.

heredity

Mr. Conte. The August 21, 1976, National Observer had an article  concerning 
the “two h it” theory, tha t relates to the idea tha t a second genetic mutation is 
needed for  a hereditary predisposition to lead to cancer. What is being done on 
the hereditary aspects of cancer; and is there anything to  support the “two h it” 
theory ?

Answer. It is believed tha t carcinogenesis is a multistep process and consider­
able information is developing which supports this contention. The “two hit ” 
theory is a simplified version of the “multistep theory.” It basically states that  
the first genetic muta tion converts a cell or some cells to a preneoplastic state and 
tha t if a second mutation  follows, the same cell will become neoplastic or can­
cerous. If the first mutation occurs in a germ cell, then the embryo that  develops 
therefrom may only require one additional  hit to develop cancer, whereas em­
bryos th at have developed from germ cells t hat  were not mutated before concep­
tion would require twTo hits.

There is considerable emphasis  being placed on somatic cell genetic studies and 
somatic cell hybridization studies to ascertain whether neoplasia is a dominant 
or recessive tra it and whether it is the result of one genetic change or many. All 
of these studies relate directly and indirectly to the problem of how many genetic 
changes occur before the neoplastic state  is established. Furthermore, there  are 
basic studies being supported in the  genetics of the  immune system to determine 
what contributions deficiencies of the immune system add to predisposing indi­
viduals to cancer. Epidemiological studies are being encouraged to ascertain the 
validity of theories tha t contend predisposition to  cancer is hereditary. All of the 
above currently  supported efforts are intended to clarify the contributions of 
direct genetic alterations and heredity to the cancerous process.
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Mr. Conte. A rece nt NIH  rep ort  indi cate d th at  cer tain  forms of canc er stri ke 
some races  with gre ate r frequency tha n others. Can you give me some examples, 
and is rese arch  being done on this  effect?

Answer. Compared to othe r nonw hite groups,  cancer mor tali ty among blacks 
was high for canc ers of the mouth and thr oat, esophagus, stomach , pancre as, 
laryn x, lung, bladd er, cervix  and mult iple myeloma. American Ind ian s had in­
creas ed mo rta lity  for cancers of the  bili ary  i>assages an d liver (prim ari ly gall­
blad der canc er in fem ales). Mor tali ty among Chinese-Americans was very high 
for cance rs of the  nasop harynx, and Japanese-Americans exper ienced  excessive 
mortal ity from stomach  cancer. These findings are  not new, but  ra th er  are  
consis tent with  a number  of earlie r rep orts  documentin g excessive rat es  of 
malignancy among specific racial groups. Inve stiga tions of fac tors rela ted  to 
these rac ial differences are  included in a number of ongoing stud ies which are  
following up on leads  found in the  atlas es.

LUNG  CANCER

Mr. Conte. If  you have found such close correlati ons between smoking  and 
lung cancer, why does the Fed era l Governm ent continue to gra nt price supp orts  
to tobacco growers? Why isn ’t some stro nge r action  taken on smoking by the 
app rop ria te hea lth  officials?

Answer. The In sti tu te  recognizes the  very close corre lation between cigare tte 
smoking and lung cancer. We cannot, however, regulate wh at the  Fed era l Gov­
ernm ent does in term s of grantin g price supp orts  to tobacco growers . The ins ti­
tute  is, of course, pursuing its  efforts to minimize  the dang ers of smoking.

In 1974, the  Nat iona l Cancer  Advisory Board,  in a resolu tion on smoking sent 
to Pres iden t Ford,  stated th a t:

•While the  oppo rtunity for  preventive  medicine  is technically available,  its 
implementation will requi re a social decison. The Natonal Cance r Advisory 
Board, char ged with the tas k of furth eri ng  the  national  effort  aga ins t cancer 
is compelled to point  out the  impo rtanc e of th is issue  and recommends th at  
Governm ent tak e all steps possible to reduc e cig are tte  smoking and  to protect 
the  smoker”.

“The National  Cancer Advisory Board recommends th at  the  re gula tory  autho ri­
ties  of the  Fed era l Government  be examined for the ir application  and adequacy 
to reduc e hea lth  haz ard s from smoking ciga rette s, and th at  the  Congress 
ena ct and the Pre side nt supp ort new legis lative amendments, if  appropriate, to 
stre ngt hen  these  powers”.

Also as I mentioned in my opening stat ement , a less hazardous  cig are tte  has 
been developed thro ugh efforts  und er the  Nat iona l Cancer  Prog ram. It is hoped 
this will help reduc e the risk  of developing lung and other cancers. In addition, 
the Natio nal Cancer  Prog ram is cont inuin g and expan ding its  effort s to promote 
disse mination  of infor mati on and  knowledge about cancer of all sor ts to all who 
can benefit—physicians, pat ient s, and the  general public.

PES TIC IDE  EFFECT S

Mr. Conte. Some scie ntist s are  pred icting th at  a sha rp incre ase in the  cancer 
dea th ra te  will begin with in 5 years , when the  long-term effect of some agri cul­
tu ra l pestic ides and othe r chemicals  begin to take  hold. Is this like ly? Are 
the re indi cati ons  now of such an effect?

Answer. It  is not possible to predict with cer tainty  whe ther  cum ulat ive expo­
sures to environme ntal chemicals such as agricultura l pesticides will lead to a 
sha rp rise in the incidence of cancer. We do know th at  heavy exposure to cer tain  
chemicals such as in the workplace can produce  cancer, but only limit ed data 
are  ava ilab le to evaluat e the carcinog enic effects of agents ente ring  the  general 
environm ent thro ugh  air, water, and food. Although the re is no evidence that  
cance r rat es  are  now rising  in the general popula tion as a result  of these sub­
stances,  the threat  of a fut ure  problem is real  and calls for close epidemiologic 
monitoring  of cancer risk in the popu lation-at-l arge and in various group s with 
gre ater-th an- usu al exposure to suspect chemica ls.

carcinogens

Mr. Conte. L ast  Jun e the GAO re por ted  t ha t the re was a serious lack of overall  
Fed eral  policy on carcin ogenesis researc h and  regulation. Exam ples include
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cases where the Food and Drug Administration  has banned a substance from 
food but EPA allows the same chemical in drinking water. Or cases where the 
Cancer Inst itute issues a reix>rt on a carcinogen but no action is taken by the 
regulatory agencies. What is being done to see tha t these types of things don’t 
occur, tha t carcinogens don’t slip between the bureaucrat ic cracks?

Answer. It is recognized tha t the legislative stat utes which provide authority 
to Federal  regulatory agencies differ from agency to agency and within agencies, 
depending upon the na ture  and vehicle of human exposure to chemical substances. 
For instance, the Food and Drug Administration  may ban a chemical where the 
enabling legislation, in this case the Delaney clause, provides the authority for 
them to do so. This same chemical, however, found elsewhere in the environ­
ment would be subject to other statu tes, for example the Toxic Substances Con­
trol Act, where the legislative requirement is tha t risk-benefit assessment be 
made. Therefore, given the present legal structu re, a given chemical found to be 
cancer-producing in animals will be dealt with in different ways by different 
regulatory agencies. This is not necessarily inconsistent with the best intere sts 
of public hea lth nor does i t necessarily interfe re with the generation of uniform 
scientific approaches to cope with chemical carcinogens.

From an operational standpoint we have recently insti tuted  a mechanism for 
hand-delivery of reports  from NCI to all of the Federal regulatory agencies. In 
addition, availabil ity of t he report is announced in the Federa l Register, a press 
release is prepared announcing the availabil ity of the report and the report is 
distrib uted widely by the National  Cancer Ins titu te’s Office of Cancer Communi­
cations. In addition, we have cross-linking memberships between the various ad­
visory groups within and among the Federal  regulatory agencies, such as Envi­
ronmental Protection Agency, Food and Drug Administration, and National Ins ti­
tute  for Occupational Safety and Health. Third, we have recently established the 
National  Clearinghouse on Environmental Carcinogens which has representatives 
and observers from all of the Federal  agencies involved and meets regularly in 
public forum.

Mr. Conte. What is being done by th e Cancer I nst itu te to clear the backlog of 
reports  on long-term animal test ing programs?

Answer. A program has been developed and implemented to eliminate the back­
log of chemicals being tested for carcinogenicity. It  is an ticipated tha t nearly all 
will have been completed and the results made public by the end of the fiscal year. 
Reassignment of National  Cancer Ins titu te (NC I) staff has made it possible to 
expedite the monitoring of the various stages of completing the backlog research 
and writing  of reports. At present, 82 percent of the backlog of chemicals are 
proceeding as scheduled or ahead of schedule. The others lag behind schedule a 
few weeks, but the surveillance mechanisms has served to identify the problems 
in the flow of experimentation making it possible to correct them as they arise. 
All of the resources available to the bioassay program have been concentrated 
on this problem, which has been given the highest priority. A new7 NCI pro ject 
officer has been assigned to the prime contract. The principal investigator on the 
prime contract has been replaced. Several consulting groups have been added in 
pathology, toxicology, and report writing  to expedite the completion of the back­
log of carcinogenesis testing and reporting.

PEER  REVIE W

Mr. Conte. There  have been critica l reports tha t the Cancer Ins titu te’s advisory 
peer review panels are too conservative and/or too self-interested  in their  own 
gran ts to be objective about the review process. Do you think there is any basis 
in such criticism s? Would there be any justification in including scientists, per­
haps researchers from other fields, to partic ipate in the review process?

Answer. I do not feel tha t such criticisms are justified. The overall record 
of NCI peer review is a good one. Neither the biomedical community nor NCI 
staff would tolerate a lesser standard  of review than  tha t of the generally ac­
cepted NIH standard . The review committee members’ expertise is very fre­
quently augmented by the use of additional consultants, many of whom have 
expertise in such scientific specialties as cell biology, genetics, molecular biology, 
virology and biochemistry, w’hich are applicable to the specific cancer proposal 
under evaluation. The “self-interest” of the review7 committee is thus offset 
by these  specialists from other fields. This is especially true at site visits where 
most of the reviewers are not review7 committee members. Even for reviews of 
applications for center core support  where experienced site visitors knowledge-
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able of this support mechanism are essential, site visit teams rarely contain as much as 50 percent of the  reviewers who are  members of the regular  review committee. The members of the review committee a re invariably very strongly influenced by the outside reviewers’ opinions and comments. Thus, we recognize the merits of including scientists from other fields to partic ipate in the review process and have done this as a s tandard practice. The question of “conservatism” has been asked about most initia l review groups at NIH. However, as is evi­denced by the types of investigator-initiated research grants  approved by the review groups and later awarded by the NCI, new and innovative research is continually the hallmark of our grants basic research program. Therefore, new’ research is not  at a disadvantage in the evaluation and review process, and accordingly it is not being sacrificed for the continuation of the same type of research.
RESEARCH GRANTS

Mr. Conte. In your research grants, why do you have such a decrease in regular noncompeting categories?
Answer. There is a $2.3 million decrease in the amount being funded for noncompeting regular research grants in fiscal year 1978. The NCI is funding all of the noncompeting requirements. The noncompeting requirements are less in 1978 because a smaller number of new grants were awarded in 1977 than in the prior year. The new gran ts funded in 1977 become noncompeting grants in 1978.

TRAINING

Mr. Conte. Why are you requesting almost a reversal of your priorities for individual train ing awards between competing and noncompeting categories?Answ’er. The National Research Service Act, which authorizes training awards and fellowships was passed in 1974. New awards were made in 1975 and 1976. Because the awards generally cover from 2 to 5 years of support, the number of noncompeting awards  made each year has cumulatively increased. Since we give a high priority to the payment of our “moral commitment” non­competing continuation grants, then the requested funds for new’ grants  is re­duced. This determination is based on an earlie r decision to fund approximately $18 million in training grants  of a total appropriation request of $818,936,000.
CONSTRUCTION

Mr. Conte. You are requesting $12 million for construction. What will that be used for, and why is it $10 million less than  last year?Answ’er. The gran t construction program will fund biohazard containment projects needed by the recombinant-DNA, environmental carcinogenesis, and viral oncology research programs. These projects will be primarily renovation work but new construction work may be required. Contracts for construction will be used to update and modify laboratories and other cancer research support areas  on the NIH reservation and the Frederick  Cancer Research Center.The decrease in the construction program was the result of a decision on pri­orities, tha t is, to utilize more of the requested 1978 funds to meet immediate research needs in such research programs as epidemiology, carcinogenesis, nutri ­tion, and clinical trials.
positions

Mr. Conte. You are requesting nine fewer positions for program management. Will that permit you to effectively administer the t remendous program you have? Would you explain why there is a slight  increase of funding for program man­agement along with the decrease in positions?Answer. The budget request reflects a decrease in positions from 2,031 in 1977 to 2,022 in 1978. Manpower shortages in the National Cancer Ins titu te have been a problem throughout the expansion of the National Cancer Program. Addi­tional positions would be very helpful, part icularly in the management of grants and contracts, as w’ell as in the clinical tria ls program. The increase in funding for program management is attributed predominately to necessary personnel costs including within-grade increases and the Federal pay raises as well as in­creased costs for program operations.
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AU TH OR IZA TIO N

Mr. Conte. Are you supporting  a pa rti cu lar level of author iza tion in the 
legislation  for the  extension of the Nat iona l Cancer  Act? Do you believe th at  a 
15-percent increase  above the  previous year’s app ropriat ion  would be adequa te 
as proposed by the Health  Subcommittee?

Answer. The Nat iona l Cancer Advisory Board has recommended an autho riza­
tion level for fiscal y ear  1978 of $1.3 billion. This  level is well above what would 
be anticipa ted that  Congress will appropriate. However, the re are some uncer­
tainti es about seve ral rese arch areas, and  the  Board would like to have the 
auth oriz atio n ceilings  sufficiently high to tak e care of new oppo rtunities  and 
increased requi rements. Some of these  are as follows :

(a)  In the future  we will hav e to spend more cons truct ion money to perm it 
labo rato ries  around  the  country  to have the  minimum essential  biohazard 
containment.

(b) It  may become desirable  in the rela tively  near fut ure  to propose several 
tri al  ins tall atio ns of rad iat ion  therapy  equipment  util izing  stripped nuclei pro­
tons or pi-meson beams.

(c) With the multitude  of compounds in the environment, and the new ones 
ente ring  a t the ra te  of 900-1.000 p er year, the re needs to be a signif icant gear ing 
up of bioassay act ivit ies and  carcinogenesis research. Also, depending on how 
the division of responsib ility develops under the  Toxic Substances Control  Act, 
NCI may have to subst ant ial ly increase i ts a ctiv ities in this area.

(d) A closely rela ted are a which will have to  be stepped up is in die t and 
nu trit ion  research . There is a need for much more researc h in the  cau sative 
propertie s of diet  as  well as maximizing the  role of nu trit ion  in ther apy .

The total authorization level in the  Nat ional Cancer  Act for fiscal y ear  1977 is 
$1,073.5 million. I would recommend that  figure as the  minimum level of au ­
thoriza tion  for fiscal year 1978, but suppor t the recommendation of the Board 
$1.3 billion to allow for new oppo rtunities , and  expansion of programs. A 15- 
percent incre ase above the  previous year’s app ropriat ion  could be a  de ter rent in 
the conduct of resea rch and cancer control activitie s. The  scientific  base is avail ­
able now which can and  shou ld be more fully exploited. It  is logical, there fore , 
that  author iza tion levels will be sufficient to tak e care of current oppo rtunities  
avai lable to us and to allow rap id exploita tion of new oppo rtunities  in both 
cancer re search a nd cancer control.

PROGRAM LEVEL

Mr. Conte. Wh at level of fund ing would have to be provided in order to per­
mit a genuine con tinuation of all ongoing projects  and the  maintenance  of this 
year’s p rogram level?

Answer. The NCI would require  $888,238,000 in fiscal year 1978 in ord er to 
cont inue  all ongoing projects  and  ma inta in the  same p rogram level as in fiscal yea r 
1977. This figure represents no increase in the  number of gran t and contrac t 
awards over  the fiscal year 1977 level. It  would not  be possible to provide sig­
nificant expans ion to such vi tal  are as as development of rapid test ing methods 
for  carcinogens, clinical tria ls,  community act ivi ties and resea rch in the effects 
of die t and nu trit ion  on cancer cause and  cancer therapy. In order to mainta in 
the  momentum of the Nat iona l Cancer Program, an increase  in the  budget request 
of $136 million to a level of $955 million would be required,  as recommended by 
the  National  Cancer Advisory Board over the  budget reques t of $818,936,000.
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JUSTIF ICA TIO N O.c  THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

NATIONAL INSTITUTES OF HEALTH

National Cancer Institute 
Amounts Available for Ob ligation^

1977 1978
Appropriation............................................

Comparative transfers to:

"Health Services Administration" (for transfer of 
one position to establish linkage between 
research activities in NIH and operating Health 
Services Administration programs)................

$815,000,000 $818,936,000

-38,000
"General Departmental Management" (for support of
Grants Appeal Board function)....................  -26,000

Subtotal, budget authority.....................

Unobligated balance, start of year ......................

814,936,000 818,936,000

1,000
Total, obligations............................ $814,937,000 $818,936,000

V  Excludes the following amounts for reimbursable activities carried 
out by this account: 1977 estimate - $136,000; 1978 - $136,000.
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Competing...................................

Renewal...................................
New...........................................
Su pp lem en tal .........................

S ub to ta l.............................

In s t i tu t io n a l  awa rds :
Non-comp eting...........................
Com peting...................................

Renewal...................................
New...........................................
Supp lem en tal .........................

S ub to ta l.............................

Re sea rch  and developm ent
c o n tr a c ts .......................................

In tr am ura l re se a rc h .......................
D ir ec t o p era ti o n s...........................
Program  management.........................
Canc er co n tr o l.................................
C onst ru c tion .....................................

TOTAL...............................................

1977 1978
A pp ro pr ia tion  ______ Est im ate

No. fteA' Amount No. FTEIV Amount

1,418 $11 0,151,000 1,205 $107, 878 ,00 0
(583) (52,14 9,00 0) (605) (57,92 3,0 00 )
263 26 ,09 0,0 00 257 27 ,96 1,0 00
320 19 ,87 1,0 00 348 22 ,97 8,0 00

(187) 6,18 8,00 0 (186) 6,9 84 ,000
2,001 162,3 00 ,00 0 1,810 165,8 01 ,00 0

188 138,5 53, 000 184 13 9,5 69 ,00 0
158 14 ,30 0,0 00 151 14 ,30 0,0 00
129 129 3,08 1,0 00 125 125 3,0 00 ,00 0
85 8,9 96 ,000 77 9,0 00 ,000

19 4,0 60 ,000 17 4,0 00 ,000

119 9,4 71 ,000 129 10 ,20 0,0 00
698 129 178 ,46 1,0 00 683 125 180,0 69, 000

2,699 129 340,7 61,00 0 2,493 125 345 ,87 0,0 00

146 146 1,6 35 ,000 207 207 2,9 60 ,00 0
(189) (189) (2 ,924 ,000 ) (115)(1 15) (1 ,64 0,00 0)
— — — ——
189 189 2,1 20 ,000 115 115 1,64 0,00 0

(268) 804 ,000 (---- ) —
335 335 4,55 9,00 0 322 322 4,60 0,00 0

112 718 15 ,44 1,0 00 88 650 13 ,56 3,0 00
(---- ) (---- ) (---- ) (---- )— — — —
— — — —

(— ) — (— ) —
112 718 15 ,44 1,0 00 88 650 13 ,563 ,00 0

976 222 ,81 4,0 00 963 22 1,2 91 ,00 0

79 ,89 1,0 00 84 ,77 1,0 00
61 ,48 8,0 00 67 ,84 6,0 00

7,35 7,0 00 7,7 62 ,00 0
60 ,62 5,0 00 61 ,23 3,0 00
22 ,00 1,0 00 12 ,000 ,00 0

$814 ,93 7,0 00  $81 8,9 36 ,00 0

1/ F u ll -t im e eq uiv al en t
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Summary o f Chang es

1977 E st im ate d  O b li g a ti o n s ....................................................................................... $8 14, 93 7, 00 0
1978 E st im ate d  O b li g a ti o n s ......................................................................................  81 8,9 36,0 00

Net ch an ge...............................................................................................  + 3 ,9 99,0 00

_____ 1977 Bas e
P os.Amount

Chang e fro m Bas e
P o s - A m o u n t

In c re a s e s :

A.

B.

B u i l t - in :
1. W it h in -g ra de pay

in c re a s e s ....................... ___ $7 0,00 0 ___ +$ 10 4,00 0
2. Bu rea u o f Em ployees 

Com pe ns at io n................ ___ 75 ,000 ___ +8 6, 00 0
3. FTS r a te  in c re a s e ......... — 58 0,00 0 — +4 7, 00 0
4. S e rv ic e  and  Su pp ly

Fund .................................. 2 ,7 35,0 00 +1 55 ,000
5. Paymen t fo r c e n t r a l ly  

fu rn is h e d  s e r v ic e s .. 26 ,9 40,0 00 ___ +3,7 32,0 00
(S ta ndard  le v e l  

u ser c h a rg e ) . . . . (1 ,2 25 ,0 00) (+ 18 0,00 0)
S u b to ta l..................... 30,4 00,0 00 +4,1 24 ,0 00

Pr og ram:
1. Res ea rc h g ra n ts

a . R eg ul ar  p ro g ra m .. . ----
(1 ) No n-co mp et ing

c o n ti n u a ti o n s  
c o n v ert in g  
fro m co m pe tin g

16 2,3 00,0 00 11 3, 86 6,0 00

s t a t u s .........  ......
(2 ) Co mp eting  (new ,

c o n ti n u a ti o n s  
and su p p le -

(1 10,1 51,0 00) (+ 55, 943 ,0 00 )

m e n ta ls ) .........  ...... (5 2 ,1 49 ,0 00) (+ 57 ,9 23, 00 0)

2.
b.  S p e c ia l p ro g ra m s .. ..  ----
In d iv id u a l t r a in in g

178, 46 1, 00 0 +1,6 08,0 00

aw ar ds.................................. ......
a . Non -com pe tin g co n­

t in u a ti o n s  
co n v ert in g  from

4,5 59,0 00 +4,6 00,0 00

co mpe tin g s t a t u s . .  ----
b.  Comp eting  (new,

c o n ti n u a ti o n s

(1 ,6 35 ,0 00 ) (+ 2,9 60, 00 0)

and  supp le m en ta ls ) ---- (2 ,9 24 ,0 00) (+ 1,6 40,0 00)
3. In tr am u ra l r e s e a rc h .........  1, 52 4 77,5 79,0 00 +4,8 36,0 004. D ir e c t o p e ra ti o n s .............. 266 33,7 32,0 00 +2,4 88,0 00
5. Pro gra m ma nageme nt............ 183 7,1 31,0 00 -9  +3 88 ,0006. Can ce r c o n t r o l ..................... 58 60,5 19,0 00 +6 02 .000S u b to ta l.........................  2 ,0 31 52 4,2 81,0 00 -9  +1 28, 388 ,0 00

T o ta l,  in c re a s e s ................ 2 ,0 31  554 ,6 81 ,0 00 -9  +1 32, 512 ,0 00



Summary of Ch anges— Con tin ue d

1977 Bas e
P o s . A m o u n t

Change  from Base 
P os.________ Amount_____

D ecre ases :

A. B u i l t - i n :
1. One le s s  day o f p ay .........

S u b to ta l..............................

B. Pr og ram:
1. R es ea rc h g ra n ts

a . R eg ula r pro gra m .........
(1 ) Non -com pe tin g

co m pl et ed  o r 
con v ert ed  to  
co m pe tin g 
s t a t u s ..............

(2 ) Co mp eti ng  com­
p le te d  or 
c o n v e r ti n g  to  
no n- co m pe ting

2.  In d iv id u a l t r a in in g
aw ar ds..................................

a . Non -com pe tin g com­
p le te d  or 
c o n v e r ti n g  to  
no n- co m pe ting 
s t a t u s .......................

b . Co mp eting  co m pl et ed
o r c o n v er ti n g  to  
n o n -c o m p e ti n g .. . .

3.  I n s t i t u t i o n a l  t r a in in g
aw ar ds................................

a . Non -com pe tin g com­
p le te d  or 
co n v ert ed  to . 
co m pe tin g s ta tu s

4 . R es ea rc h  an d devel op­
ment c o n t r a c t s ..............

5.  C o n s tr u c ti o n .......................
S u b to ta l............................

T o ta l,  d e c re a s e s ..............

-$ 187 ,0 00
-1 87,0 00

$1 62 ,3 00,0 00 ----  -1 10 ,3 65 ,0 00

(1 10,1 51,0 00) ----  (- 58 ,2 16 ,0 00 )

(5 2 ,1 49 ,0 00) ----  (- 52 ,1 49 ,0 00 )

4 ,5 59 ,0 00  ----  -4 ,5 5 9 ,0 0 0

(1 ,6 35 ,0 00 )   (- 1 ,6 3 5 ,0 0 0 )

(2 ,9 24 ,0 00 )   (- 2 ,9 2 4 ,0 0 0 )

$15,4 41, 000   -1 ,8 7 8 ,0 0 0

(1 5 ,4 41 ,0 00) • ----  (- 1 ,8 7 8 ,0 0 0 )

222, 814,0 00   -1 ,5 2 3 ,0 0 0
22,0 01,0 00--------------  -1 0 ,0 01 ,0 00

427,1 15,0 00 -1 28 ,3 26 ,0 00

4 2 7 , 1 1 5 , 0 0 0 - 1 2 8 , 5 1 3 , 0 0 0

T o ta l,  n e t chan ge.................................. -9  +63 ,9 99 ,0 00



246

O b li g a ti o n s  by  A c ti v it y

Page
Ref .

1977
App ropr  ia t  ion

1978
E st im ate

In c re a s e  o r 
D ecr ea se

Pos. Amount Pos. Amount P o s. Amount

34 R es ea rc h
(a ) Cause and Pr ev en ­

t io n  R e s e a r c h .. .. 661 $2 15,7 89, 000 659 $2 23 ,6 41 ,0 00 -2 + $7,8 52,0 00

(b ) D e te c ti o n  and  
D ia gnosi s
R esearc h .................. 233 48 ,8 52,0 00 232 49 ,4 46, 000 -1 +59 4, 00 0

(c ) T re at m en t Res ea rch 612 259,1 57, 000 610 26 3, 00 6, 00 0 -2 + 3 ,8 49 ,0 00

(d)  Can ce r B io lo g y .. .. 388 11 5,1 66,0 00 386 11 7, 70 9, 00 0 -2 + 2 ,5 43 ,0 00

47 Res ou rc e De velop me nt 
(a ) Can ce r C en te rs

S u p p o rt .................... 23 59,4 89,0 00 23 59 ,7 57 ,0 00 — +2 68 ,0 00

(b)  R es ea rc h Manpower 
Dev elop m en t........... 18 33,5 10,0 00 18 31 ,6 47 ,0 00 — -1 ,8 6 3 ,0 0 0

(c ) C o n s tr u c ti o n ........... 15 22,8 73,0 00 14 12 ,8 95, 000 -1 -9 ,9 7 8 ,0 0 0

54 Can ce r C o n tr o l
(a ) Can ce r C o n t r o l . . . . 81 60,1 01,0 00 80 60 .8 35. 000 -1 +7 34 ,000

T o ta l o b l ig a t io n s ......... 2, 03 1 $8 14,9 37 ,0 00 2, 02 2 $8 18 ,9 36 ,0 00 -9  +$3 ,9 99,0 00

(S ta ndard  le v e l 
u se r c h a rg e ) ........... (1 ,2 2 5 ,COO) (1 ,4 05 ,0 00) (+ 18 0,00 0)



DHEW -  N at io nal  I n s t i tu te s  of  He alt h

Re search  Programs Summary

N at io na l Cancer In s t i tu te

1977 1978 In cr ea se  or
A pp ro pr la tion Est im ate De cre ase

Po s. Amount Pos. Amount Pos. Amount
RESEARCH PROGRAMS

Epid emio logy 146 $31 ,23 4,0 00 146 $32,1 15 ,00 0 — +$8 81,0 00
Carcino ge ne sis (P hysi ca l & 

Che mical) 266 102 ,96 5,0 00 267 112,0 29 ,00 0 +1 +9 ,06 4,0 00
V ir al  Oncology 327 98 ,83 6,0 00 325 97 ,75 6,0 00 -2 -1 ,0 80 ,0 00
N utr it io n 7 7,38 9,0 00 7 7,6 40 ,00 0 — +251,00 0
Tumor Biology 252 61 ,16 8,0 00 249 61 ,96 3,0 00 -3 +795,000
Immunology 201 77 ,21 6,0 00 199 78 ,32 6,0 00 -2 +1 ,11 0,0 00
D ia gn os tic  Re sea rch 132 28 ,05 2,0 00 132 28 ,54 1,0 00 — +489,000
P re c li n ic a l Tre atm ent  

Re sea rch 275 108 ,23 6,0 00 274 106 ,24 7,0 00 -1 -1 ,9 89 ,0 00
C li n ic a l Tre atm ent

Re sea rch 288 121,3 35 .00 0 288 12 6,3 80 ,00 0 — +5 ,04 5,0 00
R e h ab il it a ti o n

Resea rch 2,53 3,00 0 2,3 05 ,000 +272,000
T ot al  1 ,894 63 8,9 64 ,00 0 1,887 653,8 02 ,00 0 -7 +1 4,8 38 ,00 0

RESOURCE DEVELOPMENT 56 11 5,8 72 ,00 0 55 10 4,2 99 ,00 0 -1 -1 1,57 3,00 0
CANCER CONTROL 81 60 ,10 1,0 00 80 60 ,83 5,0 00 -1 +734.00 0

T ot al  NCI 2,0 31  $81 4,9 37 ,00 0 2,022 $818 ,93 6,0 00  -9  +$ 3,9 99 ,00 0
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O b li g a ti o n s  by O bje ct

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se
or

D ec re as e

T o ta l number o f pe rm an en t
. . . .  2, 03 1 2, 02 2 -9

F u ll -t im e  e q u iv a le n t of  a l l  
o th e r p o s i t io n s ....................... . . . .  380 390 +10

Ave rag e number of a l l
em plo yee s.................................... .........  2, 39 5 2, 41 2 +17

P ers onnel co m pe ns at io n:

Pe rm an en t p o s i t io n s .............. .........  $40,5 04, 000 $4 1, 63 9, 00 0 + $1 ,1 35,0 00

P o s it io n s  o th e r th an
per m an en t................................ 6 ,5 76 ,0 00 7,1 21 ,0 00 +5 45 ,000

O th er  p e rs o n n el •
co m pensa tion .........................

S u b to ta l,  pers onnel 
co m pensa tion ................

1 ,6 93 ,0 00 1, 82 8,0 00 +1 35 ,000

48 ,7 73,0 00 50 ,5 88 ,0 00 + 1 ,8 15,0 00

P ers onnel b e n e f i t s .................... .........  7 ,3 78,0 00 7,6 70 ,0 00 +2 92 ,000

T ra ve l an d t r a n s p o r ta ti o n  
o f p e rs o n s .................................. .........  3 ,2 94,0 00 4 ,1 00 ,0 00 +8 06 ,000

T ra n s p o rt a ti o n  of t h i n g s . . . . .........  33 0,00 0 39 0,00 0 +6 0, 00 0

R en t,  co mmun icat ions  and  
u t i l i t i e s .................................... 3 ,1 20,0 00 3, 450,0 00 +3 30 ,000

P r in ti n g  and  re p ro d u c ti o n .. . 1 ,4 90,0 00 1 ,6 80,0 00 +1 90 ,000

O th er  s e r v ic e s :

P ro je c t c o n t r a c t s .................. .........  273,0 38,0 00 26 9, 72 4,0 00 -3 ,3 1 4 ,0 0 0

Pay ment fo r c e n t r a l ly
fu rn is h e d  s e r v ic e s ............ 26 ,9 40,0 00 30 ,6 72, 000 +3,7 32,0 00

O th e r...................................... . .  . 37 ,9 23,0 00 41 ,4 63,0 00 + 3 ,5 40,0 00 *

S upp li es  and m a te r ia ls ........... .........  17 ,3 50 ,0 00 18,1 14 ,0 00 +7 64 ,000

Equ ip men t........................................ .........  6 ,3 10 ,0 00 6 ,5 52 ,0 00 +2 42 ,000

G ra n ts , su b s id ie s  and
c o n t r ib u t io n s ........................... .........  388,9 91,0 00 38 4, 53 3, 00 0 -4 ,4 5 8 ,0 0 0

T o ta l o b li g a ti o n s  by 
o b je c t ............................... .........  $8 14 ,9 37, 000 $8 18 ,9 36 ,0 00 +$3, 99 9, 000



Significant Items in House and Senate 
Appropriations Committee Reports

Item

1977 House Report

Environmental Epidemiology

1. The Committee is quite concerned that 
adequate study be done to examine the 
relationship between cancer rates in 
population groups and their exposure 
to various chemical and environmental 
factors. The Committee, therefore, 
provided 17 new positions for the 
Environmental Epidemiology Branch and 
the Institute is directed to provide 
the necessary additional space for 
this activity. (page 25)

Carcinogenesis

2. The Committee directs the National 
Cancer Institute (NCI) to place greater 
emphasis upon research on identifying 
carcinogenic agents. The Committee, 
therefore, provided 60 new positions 
for the Carcinogenesis Program, and 
the Institute is directed to provide 
the necessary additional space for 
this activity. (page 25)

Occupational Carcinogenesis Program

3. The Committee directs the National 
Cancer Institute to continue its 
participation with the National 
Institute for Occupational Safety 
and Health (NIOSH) in the Occupa­
tional Carcinogenesis program and 
has provided $3 million for that 
program. (page 25)

Action taken or to be taken

1. 17 additional positions have
been allocated to the Environ­
mental Epidemiology Branch, 
and recruitment is being 
handled on a priority basis. 
Additional space will be 
provided for this activity.

2. 60 additional positions have
been allocated to the Carcino­
genesis Program and recruitment 
is being handled on a priority 
basis. Additional space will 
be provided for this activity.

3. An inter-agency agreement has 
been finalized which provides 
$3 million to NIOSH.



Authorizing Legislation

________ 1978______________
Appropriation

Legislation Authorization Requested

Public Health Service Act:

Section 301 - Research and Investigation...

Title IV, Part A —  National Cancer
Institute..................................

Section 409 (b) —  Cancer Control..........

Section 410C. —  Research..................

Title IV, Part I —  National Research
Service Awards............................ 1/

VI Authorization expires September 30, 1977. Extension 
legislation is proposed.

2/ Funding estimate only.

3J Funding estimate only. Excludes $277,000 
training programs.

for old

$801,050,000?./

$ 17,886,0002/



N a ti o n a l Can ce r I n s t i t u t e

(C om pa rable)

Bud get

Year
E st im ate  

to  Con gr es s
House

Allo wan ce
Sen at e

Allo wan ce A pp ro p ri a ti o n

1968 $1 76 ,2 46 ,0 00 $1 76 ,2 46 ,0 00 $1 83 ,9 41 ,0 00 $1 76 ,2 25 ,0 00

1969 18 0,8 69, 00 0 175,7 54,0 00 18 4,7 54,0 00 17 8, 31 1, 50 0

1970 173 ,8 87 ,0 00 17 3,8 87,0 00 19 1,7 03,0 00 17 4, 61 5, 96 3

1971 19 7,4 04, 00 0 220,6 51,0 00 228, 65 1, 00 0 22 3, 65 1, 00 0

1972 369 ,0 63 ,0 00 371, 47 9, 00 0 391 ,4 69 ,0 00 37 2, 88 1, 00 0

1973 42 7,4 22, 00 0 485,5 05, 000 48 5,5 05,0 00 485 ,5 05 ,0 0 0 l'

1974 500 ,0 00 ,0 00 523,1 83, 000 58 0,8 00,0 00 52 8, 28 6, 00 0^ /

1975 60 0, 882 ,0 00 480.3 88.0 001/ 755, 88 2, 00 0 69 2, 54 8, 00 0

1976 605 ,9 20 ,0 00 704,4 84 ,0 00^/ 80 4, 48 4,00 0^ ./ 76 2,6 47 ,0 00 ^'

1977 687 ,6 70 ,0 00 773, 34 8, 00 0 84 9,9 36,0 00 81 4, 93 6, 00 0

1978 81 8,9 36, 00 0

The f ig u re s  p re sen te d  in  t h i s  ta b le  ha ve  be en  a d ju s te d  to  
r e f l e c t  th e  t r a n s f e r  o f m aj or  fu n c ti o n s . This  p e rm it s  a 
more  o b je c ti v e  co m pa ri so n of th e  amount c o n ta in ed  in  th e  
bud ge t y ear w it h  am ou nts in  p r io r  y e a rs . Fo r ex am pl e,  th e  
r e s p o n s ib i l i ty  fo r fu ndin g o f g e n e ra l re s e a rc h  su pport  
g ra n ts  i s  no  lo nger th e  fu n c ti o n  of t h i s  I n s t i t u t e .  The 
amount o r ig in a l ly  c o n ta in ed  in  th i s  acc ount in  p re v io u s  
y ears  fo r t h i s  p a r t i c u l a r  prog ram ha s be en  removed fo r 
c o m p a ra b il it y  pu rp oses.

YJ Note:  Thi s a p p ro p r ia ti o n  a u th o r i ty  was  th e  c o n ti n u in g  r e s o lu ti o n .
The a p p ro p r ia ti o n  amount was th e  House A llow an ce , which  was th e  
lower  o f th e  House o r Sen ate  am ounts  in  th e  f i r s t  ve to ed  b i l l .

2J A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as a u th o ri z e d  by P u b li c  Law 93 -1 92 .

3 / Exc lu de s c o n tr a c ts  no t c o n si d e re d  by House due to  la c k  o f a u th o r iz a ti o n .

4 / Exc lu de s fe ll o w sh ip s  an d t r a in in g  g ra n ts —n ot co n sid e re d  due to  pe nd in g 
l e g i s la t i o n  ($ 1 8 ,1 63 ,0 00 ).

5 / In c lu d es  $1 8,1 63, 000  a u th o ri z e d  by th e  co n ti n u in g  re s o lu t io n .



N at io na l Can cer  I n s t i tu te

(A ctua l)

Budget

Year
Esti mate 

to  Con gress
House

Allow ance
Se nate

Allow ance A pp ro pr ia tion

1968 $183,35 6,0 00 $18 3,356,000 $19 2,356,000 $183 ,35 6,0 00

1969 187,7 07 ,00 0 182,5 92 ,00 0 191 ,592,000 18 5,1 49 ,50 0

1970 180,7 25 ,00 0 180 ,72 5,0 00 200,0 00, 000 18 1,4 54 ,00 0

1971 202,3 83 ,00 0 227 ,38 3,0 00 235,3 83, 000 23 3,1 60 ,00 0

1972 334,3 38, 000 337 ,53 1,0 00 358 ,233,000 378,7 94 ,00 0

1973 432,2 05 ,00 0 492,2 05 ,00 0 492 ,20 5,0 00 49 2,2 05 ,00 0

1974 500,0 00, 000 522,3 83 ,00 0 580,0 00, 000 52 7,48 6,00 0? /

1975 600,0 00 ,00 0 47 9,50 6,00 0? / 755,0 00,00 0 69 1,666,0 00

1976 605,0 00 ,00 0 70 3,56 4,00 0? / 80 3,56 4,00 0? / 76 1,72 7,0 00 */

1977 687,6 70 ,00 0 773,4 12, 000 850,0 00 ,00 0 81 5,0 00 ,00 0
1978 818,9 36 ,00 0

1/  App ro pr ia tion  a f te r  re du ct io n as  au th ori ze d  by Pub lic Law 93- 192 .

2] Excludes  co n tr ac ts  no t co ns id er ed  by House due to  la ck  of au th o ri z a ti o n .

3! Excludes  fe llow sh ip s and tr a in in g  g ra n ts —n ot  co ns id er ed  due to  pend ing  
le g is la ti o n  ($18 ,163 ,000 ).

_4/ In cl ud es  $18,1 63 ,00 0 au th or iz ed  by th e co ntinuin g re so lu ti o n .



255

J u s t i f  ic a t  io n

N ati o n a l C an ce r I n s t i t u t e

1977
A p p ro p ri a t io n

1978
E st  im at e

In c re a se  o r 
D ec re as e

Pos . Amount Pos . Amount Pos . Amount

R es ear ch .............................. . .. 1 ,8 9 4 $6 38,9 64,0 00 1, 88 7 $653 ,8 02,0 00 -7  +$14 ,8 38 ,0 00
R es ou rc e D ev el opm en t. . 56 115,8 72, 000 55 104,2 99,0 00 -1  -1 1 ,5 7 3 ,0 0 0
C an ce r C o n tr o l.................. 81 60,1 01 ,0 00 80 60 ,8 35 ,0 00 -1  +7 34 .000

T o ta l ............................... . . .2 ,0 3 1 $814, 937,0 00 2, 02 2 $818 ,9 36,0 00 -9  +$ 3, 99 9,0C 0

G en er al  S ta te m ent

The go al  o f th e  N a ti o n a l C an ce r Pr og ram (NCP) i s  to  dev el op  th e  means  
to  s i g n i f i c a n t ly  re duce  th e  in c id e n ce , m o rb id it y  and m o r ta li ty  o f c an ce r 
in  man and  u lt im a te ly  to  dev el op  th e  means  to  e li m in a te  a l l  human c a n c e rs . As 
s ta te d  in  th e  N a ti o n a l C an ce r Ac t o f 1971 and  r e i t e r a t e d  in  th e  N a ti o n a l Can ce r 
Act Amendments o f 1974 , th e  N a ti o n a l Can ce r Pr og ram is  to  " . . . p l a n  and dev el op  
an  ex pa nd ed , i n te n s i f i e d ,  and c o o rd in a te d  can c e r re se a rc h  pr og ram en co m pa ss in g 
th e  prog rams  of th e  N a ti o n a l C an ce r I n s t i t u t e ,  r e la te d  prog rams of  o th e r 
re s e a rc h  i n s t i t u t e s ,  and o th e r  F e d e ra l and non -F ed era l p ro gra m s. " (N a ti o n a l 
C an ce r A ct , S e c ti o n  40 7.  (b ) ( 1 ) . )

The N a ti o n a l Can ce r I n s t i t u t e  (NCI) i s  th e  re s p o n s ib le  F e d e ra l agen cy  f c r  
th e  im ple m en ta ti on  and  c o o rd in a ti o n  o f th e  NCP and  is  a p r in c ip a l  sourc e  of  
f in a n c ia l  su pport  to  o rg a n iz a ti o n s  th ro ughou t th e  wor ld  in vo lv ed  in  cance r 
re s e a rc h . Res ea rc h e f f o r t s  o f th e  NCP are  d ir e c te d  to  dev e lo p in g  th e  me ans, th e  
know led ge  and th e  te c h n iq u es  n e c e ssa ry  fo r  c o n t r o l l in g  and e li m in a ti n g  t h i s  
dre ad  d is e a s e .

A N a ti ona l C an ce r Pr og ram P la n  (NCPP) ev o lv ed  as  a r e s u l t  o f th e  e f f o r t s  of  
le a d in g  cancer e x p e r ts  th ro u g h o u t th e  U nit ed  S ta te s .  A S t r a te g ic  P la n , 
th e  r e s u l t  of th e  con ti n u o u s p la n n in g  p ro cess  of th e  NCPP, ha s be en  de ve lo pe d 
and  p ro v id es  a s e r i e s  o f re co mmen da tio ns  fo r re s e a rc h  and c o n tr o l a c t i v i t i e s .
The  major  re sea rc h  o b je c ti v e s  a re  o rg an iz ed  in to  th e  re s e a rc h  t h r u s t s  o f : cau se  
and p re v e n ti o n  re s e a rc h ; d e te c t io n  and d ia g n o s is  re s e a rc h ; tr e a tm e n t re s e a rc h ; 
and  c an ce r b io lo g y . C on tr o l o b je c ti v e s  a re  o rg an iz ed  in to  m aj or  in te rv e n ti o n  
a re a s  o f:  p re v e n ti o n ; d e te c t io n ,  d ia g n o s is  and p re tr e a tm e n t e v a lu a ti o n ; and 
tr e a tm e n t,  r e h a b i l i t a t i o n  and c o n ti n u in g  c a re . Co mp lem entar y to  th e  re sea rc h  
and c o n tr o l a c t i v i t i e s  a re  su pport  co mpo ne nts c o n s is t in g  of  can c e r c e n te rs  
su p p o rt , re sea rc h  manpower devel opm en t,  and c o n s tr u c t io n .

Res ea rc h T h ru st s

Cause  and p re v e n ti o n  re s e a rc h  i s  co nce rn ed  w ith  th e  i d e n t i f i c a t i o n  of  th o se  
fa c to r s  which  cau se  cance r in  man and  w ith  th e  de ve lo pm en t of  mechanis ms  fo r 
p re v e n ti n g  c an ce r in  man.

D e te c ti o n  and  d ia g n o s is  re s e a rc h  i s  d ir e c te d  to w ar d th e  i d e n t i f i c a t i o n  of  
can c e r in  p a t ie n ts  e a r ly  enoug h and  p re c is e ly  eno ugh  so th a t  th e  l a t e s t  me tho ds  
o f tr e a tm e n t ca n be  a p p li e d  fo r  maximum e f f e c t  to w ar d c o n tr o l o f th e  d is e a s e .

8 7 -1 5 5  0  - 77 -  17
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T re a tm en t re s e a rc h  enhances  th e  dev elo pm en t of met ho ds  to  c u re  as  many 
c a n c e r  p a t i e n t s  as  p o s s ib le  and  to  m a in ta in  c o n t r o l  o f th e  ca n c e ro u s  p ro c e s s .

Can ce r  b i o l ogy  i s  e s s e n t i a l  t o  ea ch  of th e  o th e r  re s e a rc h  t h r u s t s  and  
C o n s t i t u te s  a b a s ic  r e s e a rc h  n u c le u s  whi ch  is  c r i t i c a l  to  th e  im p le m en ta ti o n  of 
Che N a ti o n a l C an cer  P ro gra m . The C o o p e ra ti v e  M in o rit y  B io m ed ic al  Pro gr am  w i l l  
c o n t in u e  to  re c e iv e  su p p o rt to  f u r th e r  im plem en t and f o s t e r  c a n c e r  re s e a rc h  
th ro u g h  m in o r it y  pro gra m s.  E f f o r t s  w i l l  be d i r e c te d  in  th e  re s e a rc h  t h r u s t s  o f 
th e  Pro gr am  as  w e ll  as  t r a i n i n g  p ro gra m s.

Res e a r ch_ Pr og ra m s

D uri ng  th e  p a s t y e a r , th e  I n s t i t u t e  has i d e n t i f i e d  10 r e s e a r c h  pr og ra m s 
whi ch  en co m pa ss  a l l  re s e a rc h  fu nde d by th e  N a ti o n a l C an cer  I n s t i t u t e .  T h is  
Common la nguage  was nee ded  in  o r d e r  to  re duce  o r  e l im in a te  c o n fu s io n  bet w ee n 
s im i la r  o r  r e l a t e d  pr og ra m  a c t i v i t i e s ,  am bigu ou s d e s c r i p t io n  of e x i s t i n g  
pro gr am s w hich  cou ld  r e s u l t  in  pr og ra m  o v e r la p s , and  m is in fo rm a ti o n  th ro u g h o u t 
th e  I n s t i t u t e  on pr og ra m  c o n c e p ts  and  t a s k  fo rc e  a c t i v i t i e s .

The 10 re s e a rc h  pr og ra m s w it h in  th e  fo u r b a s ic  r e s e a rc h  t h r u s t s  w hich  sp an  
th e  NCI o r g a n i z a t i o n a l  u n i t s  a r e :  E p id em io lo gy , C a rc in o g e n e s is  ( P h y s ic a l and 
C h em ic a l) , V ir a l O nco lo gy, N u t r i t i o n ,  Tumor B io lo g y , Im mun olo gy , D ia g n o s ti c  
R esea rc h , P r e c l i n i c a l  T re a tm en t R e se a rc h , C l i n i c a l  T re a tm en t R e se a rc h , and 
R e h a b i l i t a t io n  R esea rc h . P r i o r i t y  is  b e in g  g iv en  to  E p id em io lo g y ,
C a r c in o g e n e s is , N u t r i t io n  and  C l i n i c a l  T re a tm en t R esea rc h .

R es ou rc e  Deve lo pm en t

C om pl em en tin g th e  r e s e a rc h  and c o n t r o l  a c t i v i t i e s  o f th e  N a ti o n a l C an cer  
Pro gr am  P la n  a re  th e  s u p p o r ti n g  a c t i v i t i e s  o f c a n ce r  c e n te r s  s u p p o r t,  
r e s e a r c h  man pow er deve lo pm en t,  and c o n s t r u c t io n .

Can c e r  C en te r s S uppo rt  -  T h is  a c t i v i t y  p ro v id e s  fu nd s fo r  d e v e lo p in g  
c e n te r s  which  ca n g e n e ra te  new kn ow ledg e ab ou t c a n c e r  and  a c c e l e r a t e  th e  
t r a n s f e r  of  t h i s  kn ow ledg e in to  im pr ov ed  p r a c t i c e s  fu r  c a n c e r  p r e v e n t io n , 
d ia g n o s i s , tr e a tm e n t , and r e h a b i l i t a t i o n .

Th e NCI has re co g n iz e d  19 c a n c e r  c e n te r s  wh ich hav e met o r n e a r ly  mee t th e  
c r i t e r i a  e s ta b l i s h e d  by th e  N a ti o n a l C ancer A dvis ory  Bo ard to  be  com pre hen si ve 
c e n t e r s .

R ese arc h  Manpower D ev el op m en t -  Th e re s e a rc h  manpo wer nee ds in  s p e c i f i c  
d i s c i p l i n e s  im p o rt an t to  th e  f u l f i l lm e n t  o f  th e  N a ti o n a l C ancer P ro gr am  a re  
met by p ro v id in g  in d iv id u a l  and  i n s t i t u t i o n a l  f e l lo w s h ip s , t r a i n i n g  g r a n t s ,  and  
e d u c a ti o n  g r a n t s .  P ro gr am s in c lu d e d  a r e : N a ti o n a l R esearc h  S e r v ic e  Awar ds ; th e  
C l i n i c a l  C an cer  E d u c a ti o n  Awar ds ; R es ea -c h  C a re e r D ev el op m en t A war ds ; and  
R esea rc h  C a re e r  Awards .

Co n s t r u c t  ion  -  W it h in  th e  p r o v is io n s  o f th e  N a ti o n a l C ancer Act  o f 19 71 , 
a s  amend ed in  1974 , th e  NCI i s  a u th o r iz e d  t o  su p p o rt new c o n s t r u c t i o n ,  
m o d e rn iz a ti o n  and  re n o v a ti o n  o f o u td a te d  re s e a rc h  f a c i l i t i e s  and c o n s t r u c t io n  of  
new b io h a z a rd  co n ta in m en t f a c i l i t i e s .  Th ro ug h c o n s t r u c t io n  g r a n t s ,  th e  N a ti o n a l 
C ancer I n s t i t u t e  p ro v id e s  up  to  75 p e rc e n t o f e l i g i b l e  c o n s t r u c t io n  c o s ts  w it h  
a t  l e a s t  25 p e rc e n t b e in g  p ro v id e d  by th e  g ra n te e  from  n o n -F e d e ra l s o u rc e s . 
C o n s tr u c t io n  fu nd s a re  a l s o  us ed  to  m odern iz e and  re n o v a te  f a c i l i t i e s  on th e  NIH 
ca mpu s and  a t o th e r  F e d e ra l f a c i l i t i e s  in c lu d in g  th e  F r e d e r ic k  C ancer R es ea rc h  
C e n te r .
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C ancer Con t r o l

The C ancer C o n tr o l P ro g ra m , as  e s ta b l i s h e d  u n d e r th e  N a t io n a l  C an c er A c t,  
h a s  th e  r e s p o n s i b i l i t y  fo r  c o n d u c ti n g  a n a t io n a l  e f f o r t  t o  f a c i l i t a t e  th e  
d is s e m in a t io n  o f th e  l a t e s t  p ro ven  an d p r a c t i c a l  r e s e a r c h  kn ow le dge  o r  
t e c h n o lo g i c a l  ad vance m ents  t o  th e  h e a l th  co m mun ity  and th e  p u b l i c .  In  m e e ti n g  
t h e s e  r e s p o n s i b i l i t i e s ,  pr ogra m  a c t i v i t i e s  a re  c o o r d in a te d  w it h  th o s e  o f S t a t e  
an d T e r r i t o r i a l  H e a lt h  D e p a rtm e n ts , and h e a l th  c a r e  d e l iv e r y  i n s t i t u t i o n s ,  as  
w e ll  as  w it h  o th e r  g o v ern m en ta l a g e n c ie s , s o c i e t i e s  an d a s s o c i a t i o n s  in v o lv ed  in  
a l l  p h a se s  o f c o n t r o l l i n g  c a n c e r .

In  t h i s  r o l e  th e  C an c er C o n tr o l P ro gr am  s e r v e s  as  an in te rm e d ia ry  
be tw een  th e  r e s e a r c h  l a b o r a to r y  o r  c l i n i c  and th e  g e n e ra l h e a l t h  c a re  
d e l iv e r y  sy st em s o f  th e  U .S . Th e P ro gra m  does n o t d e a l d i r e c t l y  w it h  th e  
e n t i r e  p o p u la ti o n  a t  r i s k  o r  a f f l i c t e d  by c a n c e r , b u t in s te a d  d e v e lo p s  
p ro to ty p e  p r o j e c t s  w h ic h , i f  s u c c e s s f u l ,  s e rv e  a s  m od el s t o  be  use d  by th e  
v a r io u s  o r g a n i z a t i o n s  in v o lv e d  in  c a n c e r  c o n t r o l .

S uppo rt  Ac t i v i t  i e s

O th e r  a c t i v i t i e s  w hi ch  s e rv e  t o  su p p o rt th e  R e s e a rc h , R esou rc e  
D ev el opm en t an d C an c e r C o n tr o l P ro gra m s o f  th e  N a t io n a l  C an cer I n s t i t u t e  
in c lu d e :  i n t e r n a t i o n a l  a c t i v i t i e s ;  d is s e m in a t io n  o f in f o r m a ti o n ; and
in te r a g e n c y  c o o r d in a t i o n  o f  F e d e r a l pr ogra m s c o n c e rn e d  w it h  c a n c e r  r e s e a r c h .

I n t e r n a t i o n a l  a c t i v i t i e s  im ple m en te d  by  th e  NCI an d as  s p e c i f i e d  in  th e  
N a ti o n a l C an cer A ct  in c lu d e : th e  e s ta b l i s h m e n t  o f  th e  I n t e r n a t i o n a l  C an cer 
R esea rc h  D ata  Bank  (1CRDB ); s u p p o r t f o r  c a n c e r  r e s e a r c h  o u t s id e  th e  U n it e d  
S ta t e s  by  h ig h ly  q u a l i f i e d  f o r e ig n  n a t i o n a l s ;  s u p p o r t fo r  c o l l a b o r a t i v e  r e s e a rc h  
in v o lv in g  b o th  A m er ic an  an d f o r e ig n  s c i e n t i s t s ;  an d m a in te n a n c e  o f  c lo s e  l i a i s o n  
and j o i n t  s c i e n t i f i c  e n d e av o rs  w it h  i n t e r n a t i o n a l  o r g a n i z a t i o n s  h a v in g  w e ll  
d e f in e d  i n t e r e s t s  an d pr ogra m s in  th e  c a n c e r  f i e l d .

The  NC I, t o  a s s u r e  th e  d is s e m in a t io n  o f  c a n c e r  in f o r m a ti o n , is  a c t i v e l y  
in v o lv e d  w it h  o th e r  g o v e rn m en ta l a g e n c ie s , p r i v a t e  an d v o lu n ta r y  g ro ups and  
o r g a n i z a t i o n s .  Th e I n s t i t u t e  c o n d u c ts  a v a r i e ty  o f  a c t i v i t i e s  w hi ch  co m m un ic at e 
r e s e a r c h  an d c a n c e r  c o n t r o l  in f o r m a ti o n  to  p h y s ic i a n s .  C o n fe ren c es  a re  h e ld  in  
s t r a t e g i c  l o c a t i o n s  th ro u g h o u t th e  U n it e d  S t a t e s  to  a s s i s t  h e a l th  p r o f e s s io n a l s  
u p d a te  t h e i r  kn ow le dg e o f  ad v a n ces  in  c a n c e r  th ro u g h  th e  co m m unic ati on  
a c t i v i t i e s  o f th e  c a n c e r  c e n te r s  and p ro g ra m s.  Th e c l i n i c a l  c o o p e ra ti v e  
r e s e a r c h  g ro ups an d o r g a n - s i t e  pro gra m s p ro v id e  im p o r ta n t avenues  f o r  c h a n n e li n g  
r e s e a r c h  an d c a n c e r  c o n t r o l  in fo rm a ti o n  to  p h y s ic ia n s  and h e a l th  p r o f e s s io n a l s .

Th e NCI c o n t in u e s  t o  b ro a d e n  i t s  in vo lv em en t w it h  o th e r  F e d e ra l 
o r g a n i z a t i o n s  in  c a n c e r , c a n c e r - r e l a t e d  and o th e r  c a t e g o r i c a l  o r 
n o n c a te g o r ic a l  h e a l th  a c t i v i t i e s .  In c lu d e d  in  t h i s  a r e a  o f in te ra g e n c y  
c o o p e ra ti o n  a re  th e  In te r a g e n c y  C om m it te e fo r  th e  N a ti o n a l C an c er P ro gra m , 
an d th e  I n te r a g e n c y  C o o rd in a ti n g  C om m it te e f o r  C an c e r  C o n tr o l . Th e NCI i s  
a l s o  r e s p o n s ib le  f o r  c o o r d in a t i o n  o f  th e  N CP's E n v ir o n m e n ta l C a rc in o g e n e s is  
P ro gra m  w it h  o th e r  g o v e rn m en ta l a g e n c ie s .

N in e a d m in i s t r a t iv e  p o s i t i o n s  hav e  bee n rem ov ed  in  197 8 w it h  th e  g o a l o f 
m in im iz in g  p o t e n t i a l  d u p l i c a t i o n  an d l a y e r in g  in  th e  P u b li c  H e a lt h  S e r v ic e .

Th e n a r r a t i v e  j u s t i f i c a t i o n s  an d th e  P ro gra m  P u rp o se  an d A cc om pli sh m en t 
s ta te m e n ts  p ro v id e  a d d i t i o n a l  i n s ig h t  in to  t h e s e  p ro g ra m s.



R es ea rc h

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  or
D ec re as e

Po s. Amount P o s . Amount P o s . Am ount

Cause and  P re ven ti on
R esearc h ................................ 661 $2 15,7 89,0 00 659 $2 23 ,6 41, 000 -2 +$7 ,8 52,0 00

D e te c ti o n  and D ia gnosi s
R esearc h ................................ 233 48,8 52 ,0 00 232 49 ,4 46,0 00 -1 +5 94 ,000

Tre at m en t R esearc h .............. 612 259, 157,0 00 610 263, 00 6, 00 0 -2 +3,8 49,0 00
Can ce r B io lo gy .......................

T o ta l R ese arc h ..................

388 115,1 66,0 00 386 117, 70 9, 00 0 -2 + 2 ,5 43,0 00

. 1,89 4 638,9 64,0 00 1,88 7 653, 80 2, 00 0 -7 +14 ,8 38,0 00

Bu dget Mec han ism:

R es ea rc h G ra n ts :
R eg u la r................................ 162,3 00,0 00 16 5, 80 1,0 00 +3 ,5 01 ,0 00

Non -c om pe tin g.............. (1 10,1 51,0 00) (1 07,8 78,0 00) (- 2 ,2 7 3 ,0 0 0 )
Com pe tin g....................... (5 2 ,1 49 ,0 00) (5 7 ,9 23,0 00) (+ 5,7 74,0 00)

S p e c ia ls ............................. 108,4 84, 000 11 0,0 69, 000 +1,5 85,0 00
Can ce r Res ea rc h

C e n te rs ....................... (8 0 ,6 53 ,0 00) (8 1 ,5 69 ,0 00) (+ 91 6,00 0)
O th er  S p e c ia ls ............ (2 7 ,8 31 ,0 00) (2 8 ,5 00 ,0 00) (+ 66 9,00 0)

R es ea rc h and Devel opme nt
C o n tr a c ts ........................... 222, 814,0 00 22 1, 291,0 00 -1 ,5 2 3 ,0 0 0

In tr am u ra l R es earc h ......... 1, 52 4 79,8 91,0 00 1, 52 4 84 ,7 71,0 00 +4,8 80 ,0 00
D ir e c t O p e ra ti o n s .............. 199 56,0 50,0 00 199 61,9 20,0 00 +5,8 70 ,0 00
Program  Manageme nt............ 171 6,9 02 ,0 00  164 7 ,2 88,0 00 -7  +3 86 ,000
Can ce r C o n tr o l.................... 2 ,5 23,0 00 2 ,6 62 ,0 00 +1 39 ,000

T o ta l .................................... 1, 89 4 $638 ,9 64,0 00 1, 88 7 $6 53 ,8 02,0 00 -7  +$14 ,8 38 ,0 00

C au se  an d P re v e n t io n  R esea rc h

P ro gra m  P u rp o se

C au se  and P r e v e n t io n  R esea rc h  i s  co n c ern ed  w it h  th e  i d e n t i f i c a t i o n  o f 
f a c t o r s ,  su ch  as  s p e c i f i c  p h y s ic a l ,  c h e m ic a l and  b io l o g i c a l  a g e n ts ,  l i f e  
s t y l e s  an d g e n e ti c  f a c t o r s ,  whi ch  c o n t r i b u t e  to  hum an c a n c e r .  W ith th e  
d eve lo pm en t o f kn ow le dg e c o n c e rn in g  th e  b io l o g i c a l  p r o c e s s e s  by w hi ch  c a n c e r  
o c c u rs ,  th e  u l t im a te  g o a l o f  t h i s  r e s e a r c h  i s  p re v e n t in g  o r  i n t e r r u p t i n g  th e  
c a rc in o g e n ic  p ro c e s s  in  ma n. I t  i s  w e ll  do cu m en te d t h a t  much o f  th e  c a n c e r  
o c c u r r in g  in  th e  U .S . to d a y  is  p r e v e n ta b le . W orl d-w id e s t a t i s t i c s  show t h a t  
d i f f e r e n t  c o u n t r i e s  can  have  very  d i f f e r e n t  c a n c e r  e x p e r ie n c e s . A d d it io n a l 
e v id e n c e  s u g g e s ts  t h a t  su ch  d i f f e r e n c e s  a re  p r im a r i l y  du e to  e n v ir o n m e n ta l 
f a c t o r s ,  d i e t  and l i f e - s t y l e s .

Th e m ajo r pr og ra m s o f C au se  and P r e v e n t io n  R esea rc h  in c lu d e  th e  f o ll o w in g :

E p id em io lo gy  s tu d i e s  g e n e ra te  an d t e s t  h y p o th e se s  c o n c e rn in g  
e n v ir o n m e n ta l and  h o s t f a c t o r s  in  th e  c a u s a t io n  o f  c a n c e r . T h is  r e s e a r c h  
in c lu d e s  i d e n t i f i c a t i o n  o f i n d iv id u a l s  who a re  s u s c e p t i b le  o r  r e s i s t a n t  to  
c a n c e r ,  and in c lu d e s  e x p lo r a t i o n  o f  p o s s ib le  r e a s o n s  f o r  s u s c e p t i b i l i t y  o r  
r e s i s t a n c e .  A m ajo r co m po ne nt  o f  th e  r e s e a r c h  i s  i d e n t i f i c a t i o n  o f



p e c u l i a r i t i e s  in  th e  p a t t e r n s  o f c a n c e r  among p eo p le  in  f a m i l i e s ,  e th n ic  
g ro u p s , o c c u p a ti o n s  o r  d i f f e r e n t  g e o g ra p h ic  s e t t i n g s .  A d d i t io n a l  s tu d ie s  
s u p p o r t th e  e v a lu a t io n  o f  tr e a tm e n t  and d ia g n o s t i c  r e s e a r c h  a lo n g  w it h  
g e n e ra l s t a t i s t i c a l  s u p p o r t o f  v a r io u s  r e s e a rc h  p r o j e c t s  a t  NCI an d o th e r  
com ponen ts  o f  th e  NIH.

C a rc in o g e n e s is  ( P h y s ic a l  an d C h em ic a l)  r e s e a r c h  em p h as iz e s  th e  
i d e n t i f i c a t i o n  o f  c a n c e r - c a u s in g  c h e m ic a ls  ( c a r c in o g e n s )  in  th e  e n v ir o n m e n t.  
In c lu d e d  a re  an  e x te n s iv e  ch e m ic a l t e s t i n g  e f f o r t ;  r e s e a r c h  to  d e v e lo p  ra p id  
an d l e s s  e x p e n s iv e  l a b o r a to r y  t e s t i n g  m eth ods;  a c a r c in o g e n e s i s  in fo rm a ti o n  
sy st em  t o  c o l l e c t  and  d is s e m in a te  human e x p o su re  and c a r c in o g e n i c i t y  d a ta  
c o n c e rn in g  e n v ir o n m e n ta l c h e m ic a ls ; wor k on  th e  b io l o g i c a l  m e ta b o li sm  of 
c a rc in o g e n s ; s t u d ie s  o f  th e  co m bi ne d a c t io n  o f  v i r u s e s ,  p h y s ic a l  a g e n ts ,  and 
e n v ir o n m e n ta l c a rc in o g e n s ; a Sm ok ing an d H e a lt h  pro gra m  d i r e c t e d  to w ard  
re d u c in g  r i s k  o f d is e a s e  among sm okers ; and a r e c e n t ly  e s ta b l i s h e d
C le a r in g h o u s e  on  E n v ir o n m e n ta l C a rc in o g e n s .

V ir a l  O nc ol og y r e s e a r c h  se e k s  t o  i d e n t i f y  th e  r o l e  w hi ch  v i r u s e s  o r  
s u b v i r a l  co m ponen ts  may p la y  in  c a n c e r  c a u s a t io n . R esea rc h  i s  b e in g  
co n d u c te d  i n to  th e  n a tu r e  o f  b o th  RNA- and D N A -c on ta in in g  tu m or v i r u s e s .  
S tu d ie s  a l s o  in v o lv e  th e  c o - f a c t o r  m ec ha ni sm  w he re by v i r u s e s  may i n t e r a c t  
w it h  e n v ir o n m e n ta l c a rc in o g e n s  ch a n g in g  a nor m al  c e l l  i n to  a c a n c e ro u s  one.

N u t r i t i o n  r e s e a r c h  fo c u s e s  on  th e  deve lo pm ent and d is s e m in a t io n  of 
in fo rm a ti o n  on  r e l a t i o n s h i p s  be tw een  d i e t  and n u t r i t i o n  and th e  c a u se s  o f 
c a n c e r . In c lu d e d  a ’-e s t u d i e s  r e l a t i n g  d i e t a r y  and n u t r i e n t  e x c e s s e s , 
d e f i c i e n c i e s  o r  im b a la n ces  t o  c a n c e r  s u s c e p t i b i l i t y  o r  r e s i s t a n c e ,  and 
a t te m p ts  t o  d e f in e  th e  op tim um  r o le  o f  d i e t a r y  n u t r i e n t s  in  th e  t r e a tm e n t  and  
r e h a b i l i t a t i o n  o f  th e  c a n c e r  p a t i e n t .

Im mu nolog y e f f o r t s  p la c e  m ajo r em phasis  on  th e  r o l e  o f th e  immune sy st em  
th ro u g h  s tu d y  o f  im m un ol og ic  a b n o r m a l i t i e s  an d immune s u r v e i l l a n c e .

P ro gra m  P la n s

Th e 1978  bud g e t e s t im a te  f o r  C au se  and  P r e v e n t io n  R e se a rc h  o f  
$ 2 2 3 ,6 4 1 ,0 0 0  an d 659 p o s i t i o n s  r e p r e s e n t s  an  in c r e a s e  o f  $ 7 ,8 5 2 ,0 0 0  an d a 
d e c re a s e  o f 2 p o s i t i o n s  from  th e  197 7 e s t i m a t e .  Th e p ro gra m  p la n s  f o r  19 78 , 
a lo n g  w it h  e x p e c te d  ac co m p li sh m e n ts , a r e  as  fo ll o w s :

E p id em io lo gy  -  a 1978  e s t im a te  o f  $ 1 8 ,9 9 8 ,0 0 0  an d 71 p o s i t i o n s .

S tu d ie s  a r e  un de rw ay  and w i l l  c o n t in u e  t o  i d e n t i f y  e n v ir o n m e n ta l and  
o th e r  f a c t o r s  r e s p o n s ib le  fo r  c l u s t e r s  o f  h i g h - r i s k  com m u n it ie s  in  th e  U n it e d  
S t a t e s ,  an d to  d e te rm in e  th e  i n t e r a c t i o n s  bet w een  in h e r i t e d  an d e n v ir o n m e n ta l 
f a c t o r s  in  th e  deve lo pm ent o f  c a n c e r . O th e r  r e s e a rc h  w i l l  a tt e m p t to  
c o r r e l a t e  th e  h o rm o n e -b in d in g  c h a r a c t e r i s t i c s  o f b r e a s t  c a n c e r  t i s s u e  w it h  
e p id e m io lo g ic  r i s k  f a c t o r s ,  as  w e ll  as  to  f u r th e r  e l u c id a t e  th e  r e l a t i o n s h i p s  
bet w een  o c c u rre n c e  r a t e s  o f  b r e a s t  c a n c e r  and  ex p o su re  t o  horm ona l d ru g s  o r 
o th e r  e n v ir o n m e n ta l a g e n ts . S e v e ra l s t u d ie s  a re  in te n d e d  t o  d e te rm in e  
w h e th e r sm ok in g and a lc o h o li s m  a re  h i g h - r i s k  f a c t o r s  in  hea d  an d nec k  c a n c e r  
by  e x a m in a ti o n  o f th e  e f f e c t i v e n e s s  o f  a n ti - s m o k in g  an d a n t i - d r i n k i n g  c l i n i c s  
in  re d u c in g  r i s k  and t o  i d e n t i f y  p o p u la t io n s  ex pose d  t o  know n an d s u s p e c te d
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o c c u p a t io n a l  c a rc in o g e n s  fo r  b la d d e r  c a n c e r .

C a rc in o g e n e s is  ( P h y s ic a l an d C h em ic a l)  -  a 1978 e s t im a te  of  $ 9 9 ,0 4 4 ,0 0 0  
and  260 p o s i t i o n s .

In  th e  a r e a  o f c a rc in o g e n e s i s  b io a s s a y , th e  q u a l i ty  o f th e  an im al s tu d ie s  
w i l l  c o n t in u e  to  be  u pg ra ded . The pr og ra m  w i l l  a tt em p t"  to  b r in g  up  to  d a te  a 
b ac k lo g  o f s tu d ie s  in  th e  a re a  o f p a th o lo g y  and  s u p p o r ti n g  in fo rm a ti o n  
sy ste m s . Em ph as is  w e ll  be  d i r e c te d  to w ard  body  burd en  and  m e ta bo li sm  
s tu d i e s .  T h is  in fo rm a ti o n  fo r  s u b s ta n c e s  s to r e d  in  th e  bod y w i l l  p e rm it  
co m pari son  o f e f f e c t s  in  an im a ls  w it h  th o s e  a n t i c i p a te d  in  man.

S e le c te d  in  v i t  ro  t e s t i n g  sy st em s a re  now s u f f i c i e n t l y  f a r  ad vance d in  
t h e i r  dev e lo pm en t t h a t  th e y  w i l l  be  f u r th e r  a s s e s se d  fo r  r e p r o d u c i b i l i t y  and  
r e l i a b i l i t y ,  which  w i l l  p e rm it  mo re ra p id  and  ec onom ic al co nduc t o f a bro ad  
sp ec tr u m  of  i n v e s t i g a t i o n s  in  c a rc in o g e n e s i s .

I n t e n s i f i e d  i n t e r e s t  in  e n v ir o n m e n ta l c a rc in o g e n e s i s  h as  r e s u l t e d  in  
in c re a s e d  c o l la b o r a t io n  w it h  r e g u la to r y  a g e n c ie s  su ch  as  th e  Food and  Dr ug  
A d m in is t r a ti o n  an d th e  E n v ir o n m en ta l P r o te c t io n  Age nc y,  as  w e ll  as  o th e r  
i n t e r e s t e d  a g e n c ie s  in c lu d in g  th e  N a ti o n a l I n s t i t u t e  of O c c u p a ti o n a l S a fe ty  
and  H e a lt h  an d th e  N a ti o n a l I n s t i t u t e  o f  E n v ir o n m en ta l H ea lt h  S c ie n c e s . 
In c re a se d  Co mm unica t i o n s  and c o l l a b o r a t  ion  in  t h i s  a re a  w i l l  be f o s te r e d  by 
th e  r e c e n t ly  e s ta b l i s h e d  C le a r in g h o u s e  fo r  E n v ir o n m en ta l C a rc in o g en s  w hich  
w i l l  s e rv e  as  a f o c a l p o in t in  m a tt e r s  c o n c e rn in g  th e  i d e n t i f i c a t i o n ,  
e v a lu a t i o n  an d assessm en t o f r i s k  of ch e m ic a l c a rc in o g e n s .

In  ac co rd a n c e  w it h  th e  ne wly  l e g i s l a t e d  T ox ic  S u b s ta n c e s  C o n tr o l A c t,  
th e  I n s t i t u t e  w i l l  be p ro v id in g  a s s i s t a n c e  to  EPA in  th e  a re a s  o f : dev e lo pm en t 
o f s ta n d a rd s  fo r  c a r c in o g e n ic i t y  t e s t i n g ;  re v ie w  and  e v a lu a t io n  of t e s t  d a ta ; 
p e r io d ic  re v ie w  o f  th e  a d e q u a c ie s  of t .i e  s ta n d a r d s ;  p ro v id in g  r e p r e s e n t a t i o n  
to  th e  A d m in i s t r a to r 's  in te ra g e n c y  com m it te e  fo r  s e l e c t i n g  s u b s ta n c e s  fo r  
t e s t i n g ;  d e te r m in a ti o n  o f th e  e x te n t o f  human ex p o su re ; dev e lo pm en t o f 
r e s e a rc h  on t e s t i n g  p ro g ra m s;  com ply in g  w it h  new re q u ir e m e n ts  f o r  th e  
s t a n d a r d iz a t io n  of re p o r te d  d a ta ;  and  c e n t r a l i z i n g  and  m ak in g a c c e s s i b le  a l l  
p e r t i n e n t  in fo rm a ti o n  w it h in  NCI in fo rm a ti o n  s to r a g e  sy ste m s .

C on ti n u ed  s tu d ie s  o f th e  c h e m is tr y , m e ta b o li sm  and  t o x i c i t y  of  
c a rc in o g e n s  w i l l  p ro v id e  a g r e a t e r  u n d e rs ta n d in g  of t h e i r  mec ha nism s of  
a c t io n  in  a n im a ls . An u n d e rs ta n d in g  o f  th e s e  m ec ha nism s is . ne ed ed  to  form  
th e  b a s i s  f o r  d e v e lo p in g  met ho ds  to  i n t e r r u p t  th e  c a rc in o g e n ic  p ro c e s s  
b e fo re  th e  dev elo pm en t o f c a n c e r . S tu d ie s  of comp oun ds c a l l e d  s y n th e t i c  
r e t i n o id s  w i l l  c o n t in u e  in  an  e f f o r t  t o  d e m o n s tr a te  t h e i r  p o t e n t i a l  
a p p l i c a t i o n  t o  l i m i t  o r  p o s s ib ly  r e v e r s e  th e  dev elo pm en t of c a n c e rs  o f  th e  
lu n g , b la d d e r ,  b r e a s t  and s k in .

Th e c a rc in o g e n e s i s  in fo rm a ti o n  sy st em s w i l l  c o n ti n u e  t o  be d ev e lo p ed  to  
make  d a t a  on human ex p o su re  and  c a r c in o g e n i c i t y  of en v ir o n m e n ta l ch e m ic a ls  
mo re r a p id ly  a v a i l a b l e  to  a l l  se gm ents  of  our s o c ie ty .  F u r th e r  e f f o r t s  to  
d e te rm in e  th e  mec ha nism  o f c a rc in o g e n ic  a c t io n  r e s p o n s ib le  fo r  hum an tu m or  
dev e lo pm en t w i l l  be  c o n d u c te d . R esea rc h  w i l l  be c o n ti n u e d  to  p ro v id e  th e  
b a s i s  f o r  g r e a t e r  a c c e p t a b i l i t y  o f c i g a r e t t e s  w it h  a much lo w er  l e v e l  of  r i s k  
fo r  c a n c e r  an d o th e r  r e s p i r a t o r y  da m ag e.
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V ir a l  O nc ol og y -  a 1978  e s t im a te  o f $ 9 2 ,6 5 7 ,0 0 0  and 323 p o s i t i o n s .

Th e em phas is  in  c a n c e r  v i r o lo g y  h as  moved fro m th e  se a rc h  fo r  
c a n c e r - c a u s in g  v i r u s e s  t o  th e  s tu d y  o f m ec ha nism s by w hi ch  v i r a l  g e n e ti c  
m a te r i a l  m ig ht  in f lu e n c e  th e  c o m p o s it io n  and  fu n c t io n s  o f h o s t c e l l s .
V ir u s e s  ap p e a r a t p r e s e n t to  be  among th e  b e s t and  mos t u s e f u l  to o l s  fo r  
s tu d y in g  th e  c a n c e ro u s  p r o c e s s . To th a t  en d , s tu d ie s  o f c e l l  gro w th  a re  
p la n n ed  to  d e te rm in e  w h e th e r c e l l u l a r  mec ha nism s a re  in v o lv ed  in  th e  
i n i t i a t i o n  o f  c a n c e r  by  v i r a l  m a te r i a l .  Suc h s tu d ie s  may le a d  to  s p e c i f i c  
n a t u r a l  o r  s y n th e t i c  p ro d u c ts  t h a t  may c o n t r o l  t h i s  p r o c e s s .

E f f o r t s  w i l l  be  in c re a s e d  t o  d e f in e  th e  i n t e r a c t i o n  o f v i r u s e s  w it h  
b i o l o g i c a l ,  p h y s ic a l and ch e m ic a l f a c t o r s  r e s u l t i n g  in  th e  t r a n s f o r m a t io n  of  
c e l l s  t o  a c a n c e ro u s  s t a t e .

Of s p e c i a l  i n t e r e s t  a re  c h e m ic a ls  and b io l o g i c a l  a g e n ts  t h a t  a f f e c t  
v i r u s  e x p r e s s io n , th u s  p r o v id in g  a r a t i o n a l  b a s is  f o r  p r e v e n t io n  and  
tr e a tm e n t  o f hum an c a n c e r .

S tu d ie s  w i l l  c o n t in u e  t o  be co n d u c te d  to  ad a p t b io c h e m ic a l and  
im m unolo g ic a l t e s t s  f o r  v i r a l  s u b s ta n c e s  to  th e  d e t e c t i o n  o f e a r ly  b r e a s t  
c a n c e r . S im i la r  t e s t s  have  p ro v en  u s e f u l  in  p r e d i c t i n g  th e  o c c u rre n c e  o f 
tu m ors  in  a n im a ls .

C o n ti nued  e f f o r t  w i l l  be  made t o  c o u n te r a c t o r  s u p p re s s  th e  c a n ce ro u s  
p r o p e r t i e s  o f  tr a n s fo rm e d  c e l l s  so  t h a t  th e y  a re  once  a g a in  s u b je c t  t o  nor m al  
gro w th  c o n t r o l .  One app ro ach  wou ld  u se  ch e m ic a ls  ( n a t u r a l  o r  s y n th e t i c )  t h a t  
in d u ce  d i f f e r e n t i a t i o n  o f im m at ur e c e l l s  to  th e  m atu re  c e l l s  of a d u l t s .

Human c a n c e r  c e l l s  w i l l  be  ex am in ed  fo r  v i r a l  DNA (d e o x y r ib o n u c le ic  a c id , 
th e  h e r e d i t a r y  m a te r i a l  o f g en e s) w hi ch  may be  in t e g r a t e d  in to  c e l l u l a r  DNA. 
W hil e th e  se a rc h  fo r  new RNA v i r u s e s  ( r ib o n u c le ic  a c id ,  whi ch  ca n  d i r e c t  th e  
s y n th e s i s  o f DNA u n d er c e r t a i n  c o n d i t io n s )  fr om  no n- hu man  p r im a te s  i s  
c o n t in u e d , g r e a t e r  em phasi s w i l l  be  p la ced  on d e te rm in in g  w h e th e r DNA v ir u s e s  
can  p la y  a r o l e  in  c a u s in g  hum an c a n c e r . S c i e n t i s t s  hav e le a rn e d  th a t  
c e r t a i n  DNA v i r u s e s ,  whi ch  a re  fo un d in  a s s o c ia t io n  w it h  s e v e r a l  human 
c a n c e r s , w i l l  ch an ge  nor m al  c e l l s  in  la b o r a to r y  c u l tu r e s  in to  c a n ce ro u s  
c e l  I s .

A com p re h en siv e  su rv e y  o f  human c a n c e rs  f o r  th e  p re s e n c e  of 
h e rp e s  v i r u s e s  w i l l  be  i n t e n s i f i e d .  V ir u s e s  from  t h i s  g ro up  a re  w id esp re ad  
in  th e  p o p u la ti o n  an d may be c a u s a l ly  li n k e d  to  c a n c e r s  of th e  n asophary nx  
( in n e r  p a ss a g e s  o f th e  n o se )  an d u t e r i n e  c e rv ix .

N u t r i t io n  -  a 1978  e s t im a te  o f $ 5 ,2 4 0 ,0 0 0  and  2 p o s i t i o n s .

R esea rc h  w i l l  f u r th e r  e x p lo re  d i e t a r y  f a c to r s  li n k e d  t o  c a n c e r  and t h e i r  
m ec ha ni sm s o f a c t io n ,  th e  d e f i n i t i o n  o f d e s i r a b le  fo od  in ta k e  f o r  h e a l th  
m a in te n a n c e , and  th e  r o l e  o f  n u t r i t i o n  in  c a n c e r  th e ra p y  and  p a t i e n t  
r e h a b i l i t a t  i o n .

For o p ti m a l n u t r i t i o n a l  s u p p o r t o f th e  c a n c e r  p a t i e n t ,  a l t e r n a t i v e s  to



in t r a v e n o u s  p ro c e d u re s  ne ed  t o  be  d e v e lo p ed  an d t e s t e d .  S tu d ie s  w i l l  be  
i n i t i a t e d  t o  i d e n t i f y  d e f i c i e n c i e s  in  n u t r i e n t  s o lu t i o n s  w hi ch  a re  
a d m in is te re d  o r a l l y ,  and  t o  d e f in e  th e  c o m p e ti ti o n s  bet w een  h o s t and  c a n c e r  
c e i l s  fo r  n u t r i e n t s .

L a b o ra to ry  s tu d ie s  of c e r t a i n  d i e t a r y  co m ponen ts  w i l l  be  p u rs u ed  to  
c l a r i f y  th e  p o s s ib le  r o le  o f  c a rb o h y d r a te s  in  c a rc in o g e n e s i s  to  d e te rm in e  th e  
e f f e c t  o f  d i e t a r y  a n t io x id a n t s  on  s p o n ta n e o u s  and c h e m ic a ll y  in duced  c a n c e r s  
in  an im a ls  an d to  e lu c id a t e  th e  e f f e c t s  o f n u t r i e n t s  on  en zy mes  t h a t  
m e ta b o li z e  know n c a rc in o g e n s . O th e r  s t u d i e s  w i l l  e x p lo re  th e  e f f e c t s  o f 
s e le n iu m  an d d i e t a r y  f i b e r  on  th e  d eve lo pm en t o f  c a n c e r  and th e  e f f e c t  o f 
c a rc in o g e n s  on  r a t s  fe d v a ry in g  d i e t s .

In  s tu d i e s  of hu m an s,  th e  fo cus  i n i t i a l l y  w i l l  be on e v a lu a t i n g  c u r r e n t  
m et ho ds  use d  t o  su rv ey  d i e t a r y  in ta k e  in  la r g e  p o p u la ti o n s  so  t h a t  im pr ov ed  
m et ho ds  may be d eve lo ped  fo r  a n a ly z in g  th e  e f f e c t s  o f n u t r i t i o n  on  hum an 
c a n c e r .

Im mu nolog y -  a 1978 e s t im a te  o f  $ 7 ,7 0 2 ,0 0 0  an d 3 p o s i t i o n s .

S tu d ie s  w i l l  be  pu rs u ed  t o  d e te rm in e  th e  b a s i s  f o r  in c re a s e d  in c id e n c e  
o f  lym pho ma s and c e r t a i n  o th e r  ty p e s  o f tu m ors  in  im m u n o lo g ic a ll y  ab norm al  
a n im a ls .

S tu d ie s  to  ex am in e th e  m ec ha ni sm  u n d e r ly in g  in c re a s e d  tu m or  in c id e n c e  
fo ll o w in g  v i r a l  i n f e c t i o n  o f  im m unosu ppre ss ed  an im als  w i l l  be  c o n t in u e d .



D e te c ti o n  and D ia gnosi s Res ea rc h

Pro gra m Pu rpose

In  th e  n a tu ra l h is to ry  o f c an ce r th e re  is  a p e ri o d , u su a ll y  lo ng , in  
which a tum or ha s s ta r te d  to  grow , bu t ca use s few or no sym ptom s. I f  th e  
tum or can be found a t t h i s  s ta g e  th e  ch an ce s of  lo ng -t erm  s u rv iv a l are  
ex tr em el y  goo d. E arl y  d ia g n o s is  fo r cancer of  ev er y s i t e  is  th e  go al  of  
re sea rc h  in  th e  d e te c ti o n  and d ia g n o s is  of c an ce r.  Th ere a re  th re e  main 
a re as  of  re sea rc h : ep id em io lo gy, immunology and d ia g n o s ti c  re s e a rc h . 
Ep id em io lo gy  is  co nc er ne d w ith  th e  id e n t i f i c a t io n  of gr ou ps  of  peo pl e a t hi gh  
r i s k  to  cancer.  In  imm unology , bec au se  of th e  g re a t s p e c i f i c i t y  of  
imm unologi c re a c t io n s , i t  is  hoped  th a t  im mu nodia gnost i c t e s t s  can be 
de ve lo pe d th a t  w il l in d ic a te  th e  p re se nce  of  can ce r.  I f  th e se  t e s t s  a re  
su c c e ss fu l,  many can ce rs  could  be d e te c te d  e a r l i e r  th an  is  p o s s ib le  w ith 
x -ra y s . D ia gnost ic  re sea rc h  has  two ap pro ac hes . The f i r s t  is  h is to lo g ic a l ,  
th e  s ta n d ard  d ia g n o s ti c  method of  ex am in ing t i s s u e  un de r a m ic ro sc ope.  Thi s 
in c lu d es  cy to lo gy , th e  m ic ro sc op ic  ex am in at io n  of  c e l l s  as  in  th e  Pap  sm ea r. 
The seco nd  is  ra d io lo g y , th e  v is u a l i d e n t i f i c a t io n  of ca ncero us grow ths usi ng  
x - r a y s .

Prog ram s Pla ns

The 1978 bu dg et  e s ti m a te  fo r D e te c ti o n  and D ia gnosi s R es ea rc h of  
$4 9, 44 6, 00 0 and  232 p o s it io n s  re p re s e n ts  an in c re a se  of $5 94 ,000  and a 
d e c re a se  of  1 p o s it io n  from th e  1977 e s ti m a te . The prog ram p la ns fo r 1978, 
a lo ng w ith  ex pec te d ac co m plish m en ts , a re  as  fo ll ow s:

Ep idem io logy  -  a 1978 e s ti m a te  of  $8 ,9 30,0 00 and 41 p o s it io n s .

The SEER (S u rv e il la n c e , Epi de m io lo gy , End R e s u lt s )  pr og ram w i l l  be 
con ti nued  and expan ded to  fo ll ow  n a ti o n a l cancer in c id e n ce , id e n ti fy  hi gh  
r i s k  gr ou ps , and e s ti m a te  n a ti o n a l tr e a tm e n t r e s u l t s .  This  work i d e n t i f i e s  
prob lem a re as  and in d ic a te s  tr e n d s  in  d is e a se  p a t te rn s . Many case s of  cancer 
a re  fa r  advanced  when f i r s t  se en , in  s p i te  of  symptoms be in g  p re sen t fo r some 
tim e and in  s p i te  of  th e  p ast  e f f o r t s  to  ed uca te  th e  p u b li c  concern in g  th e  
cance r symptoms and  th e  im por ta nce  of an nu al  ch ec ku ps . R es ea rc h w il l be 
con ti nued  in  o rd e r to  d is c o v e r th e  re aso ns fo r t h i s  and what must be don e to  
make p a ti e n ts  see a d o c to r so oner .

The most  common cance r among women is  b re a s t can c e r.  In  s p i t e  of  many 
y e ars  o f ep id em io lo g ic a l s tu d ie s , many q u e sti o n s  rem ai n un an sw er ed , w hi le  new 
on es  ha ve  be en  genera te d  (p o s s ib le  d ie t e f f e c t s ,  wide us e of e s tr o g e n s ) , so 
th a t  t h i s  a re a  in  p a r t i c u la r  re q u ir e s  a s p e c ia l e f f o r t .  Some of  th e  new ly 
id e n t i f ie d  p o te n t ia l  fa c to rs  in  cance r c a u sa ti o n  w i l l  be s tu d ie d
e p id e m io lo g ic a ll y .

Immunology -  a 1978 e s ti m a te  o f $11,9 75, 000 and 59 p o s it io n s .

The h ig h ly  s e n s i t iv e  re a c t io n s  of  th e  body 's  immune defe nse  sy stem  
p o te n t ia l ly  may be used  fo r e a r ly  d e te c ti o n  of  cancer w ith t e s t s  fo r 
a n ti g e n s , subst ances which  s ti m u la te  imm uno log ic re sp o n se s . R es ea rc h w i l l  
c o n ti n u e  to  de ve lo p and impro ve t e s t s  fo r se v e ra l c a n c e r-a s so c ia te d  a n ti g e n s ,
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in c lu d in g  f e r r i t i n ,  in  th e  b lo od  o f b r e a s t  c a n c e r  p a t i e n t s  and  b lo od  in  th e  
f e c e s  of p a t i e n t s  w it h  c a n c e rs  o f th e  i n t e s t i n a l  t r a c t .  The  a ssay  fo r  f e c a l  
b lo o d  w i l l  u n derg o  a w id e c l i n i c a l  e v a lu a t i o n .

I n v e s t i g a to r s  hav e bee n co n c e rn ed  w it h  th e  pr oble m  of n o n s p e c i f i c i t y  o f 
th e  a s s a y s .  Th e im m un ol og ic  r e a c t io n s  hav e been  d i r e c te d  to w ar d  a n t ig e n s  
t h a t  a t  ti m e s  o c c u r  w it h  n o n can cero u s  C o n d it io n s  o r  f a i l  to  o ccu r in  some 
c a n c e r  p a t i e n t s .  To im pr ov e su ch  a s s a y s , new c a n c e r  a n t ig e n s  w i l l  be so u g h t,  
i s o l a t e d  an d i d e n t i f i e d ,  and use d  to  p ro duce  a n t ib o d ie s  fo r  new t e s t s .  The 
b lo o d  o f p a t i e n t s  w it h  e a r ly  s ta g e s  o f  c a n c e r  th e n  w i l l  be t e s t e d  fo r  th e  
p re s e n c e  of a n t ig e n s .  Bloo d ban ks hav e bee n o rg a n iz e d  w her e,  under c a r e f u l l y  
c o n t r o l l e d  c o n d i t io n s ,  b lo o d  sp ec im en s w it h  p ro p e r  c l i n i c a l  in fo rm a ti o n  a re  
s to r e d  to  be  use d  fo r  e v a lu a t i n g  ne wly  d e v e lo p ed  t e s t s .

Th e co m ple x  r e a c t io n s  o f c e l l - m e d ia te d  im m un ity w i l l  be  e x p lo re d  f u r t h e r  
fo r  new im m un ol og ic  ap p ro ac h es  to  c a n c e r  d e t e c t i o n  and  d ia g n o s i s .

D ia g n o s ti c Res e a rc h  -  a 1978  e s t im a te  o f $ 2 8 ,5 4 1 ,0 0 0  and 132 p o s i t i o n s .

The d e t e c t i o n  pro gr am  r e l i e s  h e a v i ly  on m et ho ds  u s in g  x - ra y s  wh ich in  
r e c e n t y e a rs  made g r e a t  s t r i d e s  in  im pro v in g  th e  im ag es  w h il e  lo w eri n g  th e  
e x p o su re  d o se s  to  io n i z in g  r a d i a t i o n .  T h is  h a s  bee n a c h ie v ed  in  s e v e r a l  
w ay s.  Equi pm en t h as  bee n  m o d if ie d  t o  g iv e  a b e t t e r  fo c u s in g  o f th e  x - ra y  
be am s,  mo re  s e n s i t i v e  f il m s  hav e bee n  d e v e lo p e d , and  r e c o g n i t io n  o f  s p e c i f i c  
p ic tu r e  p a t t e r n s  h a s  im pr ov ed  as  h as  th e  pe rf o rm an ce  o f t e c h n ic a l  p e r s o n n e l . 
Th e q u e s t io n s  t o  be  ad d re s s e d  now a re  how o f te n  on e sh o u ld  be  s c re e n e d , how 
many d i f f e r e n t  vi ew s a re  r e q u i r e d , and wha t o th e r  e f f e c t i v e  met ho ds  m ig ht  
e x i s t  t h a t  do  n o t r e q u i r e  ex p o su re  t o  x - r a y s . U lt ra so u n d  is  now b e in g  t e s t e d  
f o r  tu m or v i s u a l i z a t i o n  and i t s  p r a c t i c a l  a p p l ic a t io n  w i l l  be e v a lu a te d . New 
and  mo re d e t a i l e d  a lg o r it h m s  w i l l  be  d ev e lo p ed  and  a p p l ie d  in  C om pute ri zed  
A x ia l To mog raph y (CAT) in  whi ch  an  x - ra y  s c a n n e r  p ro duces  h ig h ly  d e f in e d  
c r o s s - s e c t i o n a l  p i c tu r e s  o f th e  bo dy . A d d it io n a l com pute r met ho ds  fo r  CAT 
w i l l  a l s o  be  wor ke d ou t t o  lo c a l i z e  i n t e r n a l l y  a d m in is te re d  r a d io i s o to p e s .
New te c h n iq u e s  w i l l  be  f u r th e r  d ev e lo p ed  fo r  mammography to  red u ce  th e  dusa ge 
o f  r a d i a t i o n .  A d d it io n a l met ho ds  o f c e l l  s e p a r a t io n  w i l l  be  ex p lo re d  so  t h a t  
m ach in es  ca n  be  us ed  t o  re ad  sa m ple s fro m Pa p sm ears .

The  c l i n i c a l  t r i a l  a s s e s s in g  th e  e f f e c t  of e a r ly  d ia g n o s is  on s u r v iv a l  
fro m lu ng  c a n c e r  w i l l  hav e com p le te d  p a t i e n t  e n ro l lm e n t.  The  p r o je c t  w i l l  
c o n t in u e  in  t h e  fo ll o w -u p  s ta g e  t o  m o n it o r  t h e  s c re e n e e s  -  ab ou t 30 ,0 0 0  me n, 
a l l  m id d le -a g e d  c i g a r e t t e  sm okers . Eve n a t t h i s  e a r ly  s ta g e  i t  a p p e a rs  t h a t  
c l o s e  s u r v e i l l a n c e  w it h  c h e s t x - ra y  and  sp ut um  c e l l  sa m ple s ca n  f in d  c a n c e r  
a t  a much e a r l i e r  s ta g e  th a n  s u r v e i l l a n c e  by an n u a l x - ra y . A no th er 
e x p e r im e n ta l m et ho d o f c a n c e r  d e t e c t i o n  r e q u i r in g  no io n iz in g  r a d i a t i o n  is  
th e rm o g ra p h y  w hi ch  m eas ure s th e  h e a t e m it te d  by th e  bo dy . S tu d ie s  mu st now 
be  c a r r i e d  o u t t o  g a in  some u n d e rs ta n d in g  o f  b o d il y  p ro c e s s e s  o f h e a t 
p r o d u c t io n  t o  make  b e t t e r  use  o f  t h i s  n o n - in v a s iv e  m et ho d.

Im agin g te c h n iq u e s  ca n a l s o  be  dev e lo p ed  and  im pr ov ed  th ro u g h  th e  use  of  
r a d i o a c t i v e  is o to p e s  g e n e ra te d  by c y c lo t r o n s .  Few c y c lo t r o n s  a re  a v a i l a b l e  
and th o s e  a re  d ev o te d  p r in c i p a l l y  t o  at om ic  en e rg y  s tu d i e s .  A p r o je c t  i s  to  
be  c a r r i e d  o u t to  d ev e lo p  a s m a l l,  h o s p i ta l - b a s e d  c y c lo t r o n  d ev o te d  to  
c l i n i c a l  u s e .
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Tre at m en t Resea rch

Pro gra m Pu rpose

The go al  of  th e  N a ti o n a l C an ce r Pro gra m in  tr e a tm e n t re sea rc h  is  to  
de ve lo p th e  means fo r p ro v id in g  maximum b e n e f it  to  th e  cancer p a t ie n t , th e  
u lt im a te  o b je c ti v e  be in g  to  enab le  th e  p a ti e n t to  li v e  a norm al l i f e  spa n 
f re e  o f cancer.  As cancer tr e a tm e n t ha s evo lv ed , em ph as is  ha s be en  pl ac ed  
su cc e ss iv e ly  on in d iv id u a l metho ds , name ly:  su rg e ry ; ra d io th e ra p y ; 
ch em othe rapy ; and  re c e n tl y  immu no the rap y. In re cen t y e a rs , ho wev er , th e re  
ha s be en  a gro wing r e a l i z a t i o n  th a t  cu re  of th e  v a ri o u s  d is se m in a te d  can cers  
w il l pr obab ly  re q u ir e  us e o f some o r a l l  of  th ese  m o d a li ti e s  in  com bin at io n.  
Much of  th e  p re sen t and  fu tu re  prog ram em ph as is w il l be d ir e c te d  tow ard 
e x p lo it a ti o n  of  new d is c o v e r ie s  in  eac h of  th e  m o d a li ti e s  s e p a ra te ly  and 
t h e i r  optim al  in te g ra ti o n .

Tre at m en t Re search , in c lu d es  th e  fo ll ow in g  re searc h  prog rams:

Ep idem iology  re sea rc h  is  p r in c ip a ll y  co nc er ne d w ith s t a t i s t i c a l  a n a ly s is  
of  d is e a se  tr e n d s  in  on go in g c l i n i c a l  t r i a l s .  N u tr it io n  re sea rc h  in vo lv in g  
c l i n i c a l  t r i a l s  w i l l  be co nc er ne d w ith h y p e ra li m e n ta ti o n  s tu d ie s  of  ca ncer 
p a t ie n ts .  Immunology re sea rc h  w i l l  p ri m ar il y  con ce rn  s tu d ie s  u t i l i z i n g  th e  
p a t i e n t s ' immune sy stem  to  manage  th e  d is e a s e . P r e c l in ic a l  Tr ea tm en t 
re sea rc h  in c lu des th e  a c q u is it io n  of m a te r ia l and scre e n in g  fo r an ti tu m or 
ag en ts , ph arm acolo gy  and to x ic o lo g y  t e s t s  in  an im als , p r e c l in ic a l  com bined 
m odal it y  re s e a rc h , and  th e  p ro d u c ti o n  and fo rm ula ti on  of  ag en ts  fo r c l i n i c a l  
t r i a l s .  C li n ic a l T re at m en t re se a rc h  is  th e  te s t in g  of  new tr ea tm en t in  
pe opl e and. in c lu des  ch em ot he ra py , ra d io th e ra p y , su rg ery  and im mu nothe rap y, as 
w e ll  as  o th e r ap pro ac hes  such  as  hypert herm ia . R e h a b il jt a t ion  re sea rc h  is  
co nc er ne d w it h ,. th e  in v e s t ig a ti o n  of  me thods fo r th e  most  pro per r e h a b i l i ta t io n  
o f th e  can cer p a t ie n t . Area s of in v e s t ig a ti o n  in c lu de  pain  and n u t r i t io n ,  as 
w e ll  as  re c o n s tr u c ti v e  me thods and te ch n iq u es .

Pro gra m P la ns , .

The 1978 bu dg et  e s ti m a te  fo r T re at m en t Res ea rc h of  $2 63 ,0 06 ,0 00  and 610 
p o s it io n s  re p re s e n ts  an in c re a se  of  $3,8 49,0 00  and a decre ase  of  2 p o s it io n s  
from th e  1977. e s ti m a te . The pro gram  p la ns fo r 1978, al on g w ith ex pe ct ed  
ac co mpl ish men ts. , are  as  fo ll ow s:

Ep idem iology  -  a 1978 e s ti m a te  of  $2,6 69,0 00 and  34 p o s it io n s .

In  c l i n i c a l  t r i a l s ,  e f f o r t s  w i l l  be d ir e c te d  on th e  us e of  co nc om itan t 
o r p r io r  p a ti e n t in fo rm ati o n  fo r th e  s e le c ti o n  of  " b e s t"  tr e a tm e n ts . Th ere 
is  a c o n ti n u a l nee d to  pro v id e co mpu ter support , a more in volv ed  de si gn  of  
t r i a l s  fo r more form s .of c an c e r,  and fo r a n a ly s is  of  la rg e  s e ts  of  d a ta . More 
em ph as is  w il l a ls o  be p la ced  on devel op in g  pro gra ms  to  f a c i l i t a t e  co mpa ris on s 
of  d a ta  c o ll e c te d  in  d i f f e r e n t  c l i n i c a l  t r i a l s  u si ng  s o p h is ti c a te d  
b i o s t a t i s t i c a l  te ch niq ues ..

The us e of a vacc in e  to  p re ven t v i r a l  h e p a t i t i s  ( t h i s  d is e a se  is  
a s so c ia te d  w ith  l iv e r  cancer in  A fr ic a ) w il l be s tu d ie d  to  dete rm in e i f  a 
re d u c ti o n  in  h e p a t i t i s  w i l l  be a ss o c ia te d  w ith a d im in is hed in c id ence  of  
l iv e r  cancer.
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N utr  i t  i o n  -  a 197 8 e s t im a te  o f  $ 1 ,3 4 3 ,0 0 0  an d 4 p o s i t i o n s .

H y p e ra li m e n ta ti o n  h a s  bee n  i d e n t i f i e d  a s  a h ig h  p r i o r i t y  r e s e a r c h  a r e a . 
C he m oth er ap y an d r a d i a t i o n  th e ra p y  te n d  to  s e r io u s ly  a f f e c t  th e  g a s t r o ­
i n t e s t i n a l  t r a c t ,  c a u s in g  s e v e re  v o m it in g  an d d i a r r h e a .  P a t i e n t s  a re  a l s o  
no t a b le  to  ta k e  m e d ic a ti o n  w hi ch  f u r th e r  a g g r a v a te s  t h e i r  c o n d i t io n .  
H y p e ra li m e n ta ti o n  i s  a metho d to  m a in ta in  t h e  p a t i e n t 's  w e ig h t an d o v e r a l l  
p h y s ic a l  c o n d i t io n  in  o r d e r  to  s t r e n g th e n  p a t i e n t s  a g a in s t  i n f e c t i o n  an d to  
b o l s t e r  t h e i r  a b i l i t y  to  r e c e iv e  m e d ic a t io n . I t  i s  f e l t  t h a t  i f  th e  p h y s ic a l  
c o n d i t io n  o f th e  p a t i e n t s  ca n  be  m a in ta in e d  th e y  w i l l  hav e a b e t t e r  r e s p o n s e  
t o  th e r a p y . T hese  s tu d ie s  a re  p r im a r i ly  in  s u p p o r t o f p a t i e n t s  w it h  head  and 
nec k c a n c e r  an d lu n g  c a n c e r  as  w e ll  as  th o s e  w it h  g a s t r o i n t e s t i n a l  tu m o rs .

Im mun olo gy  -  a 197 8 e s t im a te  o f  $ 2 3 ,5 6 2 ,0 0 0  an d 10 p o s i t i o n s .

S tu d ie s  in  an im al m od el s w i l l  be  ex panded  to  d e te rm in e  th e  b e s t wa ys o f  
s t im u la t in g  th e  n a t u r a l  im m u n it ie s  a g a in s t  c a n c e r . I t  is  in te n d e d  t h a t  t h e s e  
an im al a p p l i c a t i o n s  w i l l  be t r a n s f e r r e d  f o r  u se  in  hum an c l i n i c a l  t r i a l s .

P hase  1 t r i a l s  ( s t u d i e s  to  d e te rm in e  th e  t o l e r a t e d  dosa ge and t o x i c i t y  
in  man) o f  s e le c te d  new im m u n o th e ra p eu ti c  p ro c e d u re s  w i l l  be  co n d u c te d  on  
s e le c te d  p a t i e n t s  w it h  ad va nc ed  c a n c e r  o f  v a r io u s  ty p e s .

P r e c l i n i c a l  T re a tm e n t R esea rc h  -  a 1978  e s t im a te  o f $ 1 0 6 ,2 4 7 ,0 0 0  an d 274 
po s i t  i o n s .

The d ru g  deve lo pm ent a re a  w i l l  c o n t in u e  to  be  a m a jo r t h r u s t  o f  t h i s  
pro gra m . A sp e c tr u m  o f  e x p e rim e n ta l an im al tu m ors  and x e n o g r a f t s  (hum an  
tu m ors  gro wn  in  a n im a ls )  i s  b e in g  e s ta b l i s h e d  as  a seco n d a ry  s c re e n  a f t e r  
b io lo g ic  a c t i v i t i e s  of d ru gs  hav e bee n  i d e n t i f i e d .  E f f o r t s  in  t h i s  a r e a  w i l l  
f a c i l i t a t e  mo re  ra p id  an d e f f i c i e n t  e v a lu a t i o n  o f  th e s e  sy st em s  as  p o t e n t i a l  
p r e d i c to r s  o f c l i n i c a l  a c t i v i t y  o f  new a g e n ts  f o r  c a n c e r s  o f s p e c i f i c  o rg a n  
sy st em s in  man.

C om pre hen si ve d ru g  dev e lo pm en t p r o j e c t s  w i l l  be  su p p o rte d  u nder th e  
C ancer R esea rc h  Em ph as is  G ra n t (CREG) m ec ha ni sm  to  b r in g  to g e th e r  s e v e r a l  
r e s e a r c h  a c t i v i t i e s — dev e lo pm en t o f  new s c r e e n in g  met ho ds  w it h  new d ru g  
s y n th e s i s ,  an d ph ar m ac olo gy w it h  b io c h e m ic a l s tu d ie s  on  d ru g  a c t io n  and 
r e s i s t a n c e .  B r in g in g  to g e th e r  th e s e  d i s c i p l i n e s  i s  d e s ig n e d  to  c r e a t e  an  
o p ti m a l s c i e n t i f i c  en v ir onm en t le a d in g  to  r a t i o n a l  d ru g  s y n th e s i s  and  
e v a lu a t  io n .

A pro gra m  on  th e  d e s ig n  o f  r a d i a t i o n  s e n s i t i z i n g  d ru g s  w i l l  e x p lo i t  
r e c e n t  f in d in g s  t h a t  su ch  d ru g s  do e x i s t  an d may in deed  p ro v id e  in c re a s e d  
c l i n i c a l  b e n e f i t  when us ed  to  su pp le m ent r a d i a t i o n  th e r a p y .

C l i n i c a l  T re a tm e n t R esea rc h  -  a 197 8 e s t im a te  o f  $ 1 2 6 ,3 8 0 ,0 0 0  an d 28 8 
pos i t  i o n s .

W ith  th e  e s ta b li s h m e n t o f  a new s c r e e n in g  p a n e l , in c re a s e d  em phasis  w i l l  
be  p la c e d  on  th e  e v a lu a t i o n  o f new a g e n ts  in  th e  c l i n i c a l  p ro gra m  in  o r d e r  to  
d e te rm in e  as  r a p id ly  as  p o s s ib le  th e  p r e d i c t i v e  v a lu e  o f  th o s e  sy s te m s . T hese  
s tu d ie s  w i l l  p r i n c i p a l l y  in v o lv e  P has e I I  s t u d i e s  w hi ch  c o n c e rn  th e  i n i t i a l  
e v a lu a t i o n  an d e f f i c a c y  o f s in g le  a g e n ts , c o m b in a ti o n  of a g e n ts , o r  co m bi ne d 
m o d a l i t i e s  in  s p e c i f i c  ty p e s  o f  c a n c e r s .
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Che m oth er ap y re g im en s  r e c e n t ly  d ev e lo p ed  fo r  la r g e  bo w el  c a n c e r  and 
st om ac h c a n c e r  w i l l  c o n t in u e  f o r  th e  t r e a tm e n t o f p a t i e n t s  w it h  advance d 
m e ta s t a t i c  d i s e a s e .  B as ed  on  th e  s u c c e s s f u l  r e s u l t s ,  s tu d i e s  have  bee n  
i n i t i a t e d  u t i l i z i n g  th e s e  re g im en s im m ed ia te ly  a f t e r  s u rg e ry  and su ch  
p r o to c o ls  w i l l  be  e x te n d e d  to  in c lu d e  th e  use  o f im m un ot he ra py in  a d d i t io n  to  
ch em o th era p y . A dju van t s t u d i e s  w i l l  a l s o  be  i n i t i a t e d  in  o th e r  m a jo r c a n c e r s  
w he re  s u rg e ry  a lo n e  f a i l s  t o  c u re  a m e an in g fu l nu mbe r o f  p a t i e n t s .
P a r t i c u l a r  em phas is  w i l l  be  p la c e d  on  e a r ly  s ta g e s  o f  lu n g  c a n c e r , hea d an d 
nec k c a n c e r , and g e n i to u r in a r y  c a n c e r s .

The use  o f d ru gs  an d ho rm on es  in  th e  tr e a tm e n t o f  b r e a s t  c a n c e r  w i l l  be 
c o n ti n u e d  b ec au se  o f  th e  r e c e n t  a b i l i t y  t o  s p e c i f i c a l l y  i d e n t i f y  ho rm on e 
r e s p o n s iv e  p a t i e n t s  by  th e  p re s e n c e  o f  e s tr o g e n  b in d in g  p r o t e i n s .  In  
a d d i t i o n ,  ongo in g  s tu d i e s  in v o lv in g  chem oth era py  a f t e r  m ast ec to m y c o n t in u e  to  
d e m o n s tr a te  a s i g n i f i c a n t l y  lo w er r e c u r r e n c e  r a t e  f o r  women who se  b r e a s t  
c a n c e r  has  sp read  t o  th e  lym ph n o d es . I t  is  in te n d e d  to  m o d e stl y  ex pa nd  
th e s e  s tu d ie s  t o  in c lu d e  th e  use  o f  d ru gs  w it h  o th e r  m o d a l i t i e s ,  su ch  as  
im m unoth er ap y, in  o r d e r  to  in c r e a s e  s u r v iv a l  and  a t th e  sam e ti m e  red u ce  th e  
n e c e s s i ty  fo r  r a d i c a l  s u r g e r y .

The C l i n i c a l  C o o p e ra ti v e  G ro up  P ro gra m  w i l l  c o n t in u e  to  p la c e  em phas is  
on  th e  c r e a t i o n  of new,  s m a l le r , g e o g r a p h ic a l ly  o r ie n te d  g ro u p s . F u r th e r  
r e s o u r c e s  w i l l  be r e q u i r e d  t o  ex pa nd th e  c h a r a c t e r  o f th e  e x i s t i n g  la r g e  
m u l t id i s e a s e  g ro ups from  a c h e m o th e ra p e u ti c  app ro ach  to  a m u l t i d i s c i p l i n a r y  
on e in c lu d in g  s u r g e r y , r a d io th e r a p y  and im m un ot her ap y.

C l i n i c a l  t r i a l s  w it h  w ho le  bo dy  h y p e r th e rm ia  (u s e  o f  h e a t to  t r e a t  
c a n c e r )  an d w it h  r e g i o n a l  h y p e r th e rm ia  co m bi ne d w it h  r a d io th e r a p y  w i l l  be 
i n i t i a t e d .  C l i n i c a l  t r i a l s  w i l l  be  c o n ti n u e d  in v o lv in g  new d ru g s , 
im m unoth era py, co m bi ne d m o d a l i t i e s ,  h ig h  LET r a d i a t i o n ,  an d new s tu d i e s  o f  
r a d i a t i o n  ti m e -d o se -v o lu m e  f r a c t i o n a t i o n .  Th e use  o f m a rk e rs  w i l l  a l s o  be  
ex te n d e d  t o  mo re  c l i n i c a l  t r i a l s  p ro g ra m s.

R e h a b i l i t a t i o n  R esea rc h  -  a 1978  e s t im a te  o f  $ 2 ,8 0 5 ,0 0 0 .

R e h a b i l i t a t i o n  r e s e a r c h  p r o j e c t s  w i l l  c o n t in u e  t o  be  fu nded  to  
i n v e s t i g a t e  r e h a b i l i t a t i o n  m et hod s and te c h n iq u e s  w it h  em phasis  on  th e  
p s y c h o s o c ia l a s p e c t s  o f c a n c e r  r e h a b i l i t a t i o n ;  th e  d eve lo pm en t o f me ans 
t o  d e a l  w it h  s p e c i f i c  im p a ir m en ts  s u f f e r e d  by c a n c e r  p a t i e n t s  an d p ro ble m s 
in v o lv e d  in  r e h a b i l i t a t i o n  o f  c h il d h o o d  c a n c e r  p a t i e n t s .  S p e c i f i c  f i e l d s  
in c lu d e  th o s e  o f r e c o n s t r u c t i o n  o f  f a c i a l  d e f e c t s ,  v o ic e  ch ange a f t e r  
r a d io th e r a p y , th e  p r o v is io n  o f  se n s o ry  feed b a ck  in  a le g  p r o s t h e s i s ,  th e  
r e h a b i l i t a t i o n  of o ro p h a ry n g e a l c a n c e r  an d in v e s t i g a t i o n s  in to  th e  
d eve lo pm en t o f  an  e l e c t r o n i c  p h a ry n g e a l p r o s th e s i s .
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C an cer  B io lo gy

Pro gra m  P u rp o se

C an cer  B io lo g y  is  fu ndam en ta l to  a l l  o th e r  r e s e a r c h  t h r u s t s  o f  th e  N a ti o n a l 
C an cer  P ro gra m . I t s  pu rp o se  is  to  g e n e ra te  b a s ic  kn ow ledg e wh ich  w i l l  ad vance  
our u n d e rs ta n d in g  o f  th e  u n c o n t r o ll e d  gr ow th  an d sp re a d  o f c a n c e r  c e l l s .  T hese  
m ajo r a re a s  o f c o n c e rn , lo s s  o f  gr ow th  c o n t r o l  an d m e ta s t a s i s , o r  s p re a d , m us t 
be  s tu d ie d  a t th e  b io c h e m ic a l,  m o le c u la r  and s t r u c t u r a l  le v e l  o f  th e  c e l l  i f  a 
r a t i o n a l  an d e f f e c t i v e  b a s i s  fo r  d e a l in g  w it h  th e  pro ble m s of c a n c e r
d ia g n o s i s ,  tr e a tm e n t  and  p re v e n t io n  is  to  be d ev e lo p ed  and  r e f i n e d .  D uri ng  
lo s s  o f gr ow th  c o n t r o l ,  a no rm al  f u n c t io n in g  c e l l  beco me s d r a s t i c a l l y  a l t e r e d  
and  p ro ne  t o  r a p i d ,  r e p e a te d  and  u n c o n t r o ll e d  d iv i s i o n s .  C an cer ous gr ow th  
o c c u rs  b ec au se  o f on e o r  more a l t e r a t i o n s  in  th e  co m pl ex  r e g u la to r y
b io c h e m is tr y  o f th e  c e l l .  T hes e changes ca n be  in duced  by c h e m ic a l,  p h y s ic a l 
and  b io c h e m ic a l c a rc in o g e n s , by  v i r u s e s  o r  by c o m b in a ti o n s  o f t h e s e .
N u t r i t i o n a l  and g e n e ti c  f a c to r s  may a ls o  c o n t r i b u t e  to  th e  s u s c e p t i b i l i t y ,  
dev e lo pm en t and c o n t r o l  o f  c a n c e r , b u t how th e s e  f a c t o r s  m ig ht in t e r a c t  w it h  
c a rc in o g e n s  an d v i r u s e s  i s  un know n. W hi le  le a r n in g  t o  u n d e rs ta n d  gro w th  i s  a 
p ri m ary  fo c u s , th e  mos t d e v a s t a t i n g  and  k i l l i n g  e f f e c t s  of  c a n c e ro u s  gr ow th  i s  
due to  th e  s p read  o f  c a n c e r  c e l l s  to  m u l t ip le  s i t e s  in  th e  bod y w he re  gro w th  
i s  r e i n i t i a t e d .  D uri ng  m e ta s ta s i s ,  c a n c e r  c e i l s  in vade  th e  su rro u n d in g  
t i s s u e ,  re ac h  th e  b lo od  s tr e a m  an d somehow av o id  d e s t r u c t io n  by th e  immune 
sy st em .

A c o m p le te  u n d e rs ta n d in g  o f gro w th  c o n t r o l  and  m e ta s ta s i s  r e q u i r e s  a 
th o ro u g h  e x a m in a ti o n  o f r e g u la to r y  m ec ha ni sm s th a t  o cc u r  b o th  w it h in  an d bet w een  
c e l l s .  N earl y  a l l  o f th e  b a s ic  b io lo g ic a l  d i s c i p l i n e s  a re  in v o lv ed  in  s tu d y in g  
th e s e  p r o c e s s e s . T hese  in c lu d e  p a th o lo g y , c e l l  b io lo g y , b io c h e m is t ry ,
d e v e lo p m en ta l b io lo g y , h i s to l o g y ,  im mun olog y,  v i r o lo g y , g e n e t ic s ,  m o le c u la r  
b io lo g y , and e p id e m io lo g y . C an cer  B io lo gy  is  im p o rta n t t c  ea ch  o f th e  o th e r  
c a n c e r  pro gr am  t h r u s t s  and r e p r e s e n t s  r e s e a r c h  to  ex pa nd  b a s ic  in fo rm a ti o n  
whi ch  i s  e s s e n t i a l  to  th e  im p le m en ta ti o n  and  p ro g re s s  o f th e  N a ti o n a l C ancer 
P ro gra m . R esea rc h  pr og ra m s w it h in  C ancer B io lo g y  in c lu d e  e p id em io lo g y , 
c a r c in o g e n e s i s  ( p h y s ic a l  & c h e m ic a l) , v i r a l  o n c o lo g y , n u t r i t i o n ,  tu m or  b io lo g y  
and im mun olog y.

Pro gr am  P la n s

The  1978  b u d g e t e s ti m a te  fo r  C ancer B io lo gy  o f  $1 1 7 ,7 0 9 ,0 0 0  and 386  
p o s i t i o n s  r e p r e s e n t s  an  in c r e a s e  o f  $ 2 ,5 4 3 ,0 0 0  an d a d e c re a s e  o f 2 p o s i t i o n s  
from  th e  197 7 e s t i m a t e .  The  pro gr am  p la n s  f o r  19 78 , a lo n g  w it h  e x p e c te d  
ac co m p li sh m en ts , a re  as  fo ll o w s :

E p id em io lo gy  -  a 197 8 e s t im a te  o f  $ 1 ,5 1 8 ,0 0 0 .

B io lo g ic a l  and  m e d ic a l r e s e a r c h  e f f o r t s  w i l l  c o n t in u e  to  d ev e lo p  ways to  
i d e n t i f y  p o p u la ti o n s  o f peo p le  who a r e  a t h ig h  r i s k  o f  d ev e lo p in g  c a n c e r  
th ro u g h  a n a ly s e s  of a b n o r m a l i t ie s  in  human p o p u la ti o n s  and  th e  a s se s sm en t of 
b io l o g i c a l  f a c t o r s  c o n t r ib u t i n g  to  in c re a s e d  r i s k  to  c a n c e r  in  c e r t a i n  g ro u p s .

C a rc in o g e n e s is  ( P h y s ic a l an d C hem ic a l)  -  a 1978  e s ti m a te  o f $ 1 2 ,9 8 5 ,0 0 0  
an d 7 p o s i t i o n s .
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The a c ti o p  of  c arc in ogens  may be c o n si d e ra b ly  more  com ple x th an  
o r ig in a l ly  b e li e v e d . Evi de nc e is  ac cu m ula ting th a t n u t r i t i o n a l  fa c to rs  and 
o th e r  ch em ic al s which  a re  no t cau se s of  ca ncer by th em se lv es  may a c tu a ll y  ac t 
to g e th e r  to  become c a rc in o g en s . I t  ha s been  re p o rt e d  th a t in  some case s when 
ex po su re  to  a pr om ot er  subst ance  is  fo llo wed  by ex po su re  to  a known 
c arc in ogen , th e  amoun t o f carc in o g en  re q u ir ed  to  ca us e cancer is  much low er 
th an  i f  th e  car ci nogen  were a c ti n g  a lo ne . Th us , in  id e n ti fy in g  car ci nogen s 
and dete rm in in g  t h e i r  mode of  a c ti o n , i t  is  a ls o  im po rt an t to  c o n si d e r th e 
m u lt ip le  e f f e c ts  of pr om ot er  su b sta n c es . Res ea rch w il l be con tinued  and 
expan ded to  id e n ti fy  th e  c e l l u l a r  s i t e s  of  a c ti o n  and mode of  a c ti o n  of  can ce r 
causi ng  ag en ts  ( e .g . ,  carc in o g en s  and v ir u s e s ) .

V ir a l Oncology  -  a 1978 e s ti m a te  of $$ ,0 99,0 00 and 2 p o s it io n s .

Th ere is  ev id en ce  th a t only  a sm al l p a rt  of can cer v ir u s  gen e ti c  m a te ri a l 
d i r e c ts  o r c o n tr o ls  tum or in d u c ti o n . C ontinuin g in v e s t ig a ti o n s  w il l seek  an 
unders ta nd in g  of  th e  e x c is io n  of v i r a l  gen es and t h e i r  in te g ra ti o n  in to  host  
c e l l  c o n tr o l mechanisms  which  w i l l  ai d  in  unders ta nd in g  th e  tr a n s fo rm a ti o n  of  
no rm al c e l l s  in to  tum or  c e l l s .  F u r th e r s tu d ie s  w i l l  ex p lo re  th e  me aning  by 
which  gene ex p re ss io n  is  re g u la te d  in  ca ncer v ir u s e s .

N u tr if io n  -  a 1978 e s ti m a te  of $1,0 57,0 00  and 1 p o s it io n .

The ro le  of  d ie ta ry  fa t and fa t m et ab ol ism  in  th e  de ve lopm en t of  ca nce r 
w i l l  be fu r th e r  in v e s ti g a te d  to  dete rm in e th e  e f f e c t of n u t r i t io n a l  fa c to rs  on 
th e  m ole cula r s t ru c tu re  in  no rm al  and ca nce ro us in d iv id u a ls  and an im al s.

Tumor B io lo gy  -  a 1978 e s ti m a te  of  $6 1,9 63,0 00 and  249 p o s it io n s .

As an e s s e n t i a l  elem en t in  th e  de ve lopm en t of  more e f f e c ti v e  pr oc ed ure s 
fo r cancer d ia g n o s is , cancer tr e a tm e n t and cancer cu re , re sea rc h  s tu d ie s  w il l 
be  co nd uc te d to  dete rm in e and e v a lu a te  c r i t i c a l  d if fe re n c e s  be tw een norm al and 
cance r c e l l s .

I t  ha s be en  dem onst ra te d  th a t u n co n tr o ll e d  gjo wth  in  c e r ta in  ki nd s of 
b re a s t can cer is  re g u la te d  by two d i f f e r e n t  ho rm on es . This  d is covery  is  
im port an t bec au se  i t  begin s to  e x p la in  why a l l  b re a s t c an c e rs , whi le  
d is p la y in g  s im il a r  symptom s, a re  no t re sp onsi ve  to  th e  same endocr in e 
th e r a p ie s .

Fu tu re  em ph as is w il l c o n ti n u e  to  c o n ce n tr a te  on ch an ge s th a t oc cu r in  th e  
c e l l  s u rf a c e . Re ce nt  ad va nc es  in  te ch nolo gy have  c le a r ly  shown th a t th e  c e l l  
su rf a c e  is  no t a se p a ra te  e n t i ty  bu t is  h ig h ly  in te g ra te d  w ith  in te rn a l 
c e l l u l a r  re g u la to ry  p ro c e sse s . The ap pe ar an ce , d is appeara nce  and a l te r a t io n  
o f c e l l  su rf a c e  comp onen ts may ve ry  w ell  ac co un t fo r th e  a b i l i t y  of  ca ncer 
c e l l s  to  grow u n c o n tr o ll a b ly , in va de  su rr oundin g t i s s u e  and es ca pe  th e  immune 
sy stem . I t  is  ex pec te d th a t new de ve lo pm en ts  in  th e  f ie ld  of  g e n e ti c s  w il l be 
in v a lu a b le  in  d e fi n in g  which  o f th e  many d i f f e r e n t  c e l l  su rf a c e  com pon ents 
c o n tr ib u te  to  cancer c e l l  b e h av io r.  Once th ese  comp onents a re  id e n ti f ie d  
de ve lo pm en ts  sh ou ld  fo ll ow  in  th e  desi gn  of  b io ch em ic al  and im mun olog ical  
th e r a p ie s .
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C o n ti n u in g  e f f o r t s  w i l l  be  made t o  e l u c i d a t e  w hi ch  f a c t o r s  c o n t r o l  ge ne  
e x p r e s s io n ,  an d w hi ch  ch ro m os om al  gen es a re  s i g n i f i c a n t  to  th e  d eve lo pm en t 
and m a in te n an ce  o f c a n c e r .

At th e  F r e d e r ic k  C an cer  R esea rc h  C e n te r  e f f o r t s  w i l l  be  c o n t in u e d  to  
in c lu d e  c e l l  b io lo g y  and b io c h e m is t ry  s tu d i e s  in  o r d e r  to  d e te rm in e  th e  r o l e  
o f  c e l l  me mb ran e a n t ig e n s  in  tu m or  d e v e lo p m en t.

I mm uno logy -  a 197 8 e s t im a te  o f  $ 3 5 ,0 8 7 ,0 0 0  and 127 p o s i t i o n s .

Im m unolo g ic a l re s e a rc h  w i l l  c o n t in u e  in  o r d e r  to  seek  wa ys In  w hic h th e  
b o d y 's  n a t u r a l  d e fe n s e s  ca n  be m o b il iz e d  a g a in s t  c a n c e r  c e l l s .  In  th e  p a s t 
few y e a rs  th e  c o m p le x it y  and la c k  o f  u n if o r m it y  o f  th e  ca n c e ro u s  p ro c e s s  has  
bee n f ir m ly  e s ta b l i s h e d  th ro u g h  im m unolo g ic a l r e s e a r c h . F or ex am ple , i t  h a s  
bee n d e m o n s tr a te d  t h a t  p a t i e n t s  w it h  pl as m ac yto m a (a ny  b en ig n  o r  m a li g n a n t 
tu m or  of p la sm a c e l l s )  who e x h ib i t  th e  same symp tom s a c tu a l l y  p ro d u ce  
d i f f e r e n t  immune re s p o n s e s . Thus,  th e  c a n c e ro u s  p ro c e s s  o c c u rs  a t many 
d i f f e r e n t  s i t e s .

T hese  k in d s  o f d is c o v e r ie s  f u r th e r  em phasi ze  th e  im p o rt an c e  and  
n e c e s s i ty  o f  d e v e lo p in g  a co m p le te  u n d e rs ta n d in g  o f c e l l u l a r  r e g u l a to r y  
p ro c e s s e s  i f  we a r e  to  e s t a b l i s h  how ch an g es  on th e s e  p ro c e s s e s  can  p ro d u ce  
d i f f e r e n t  d e g r e e s - o f  a b n o rm a li ty .
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Re sou rce  Development

1977 1978 In cr ea se  or
A pp ro pr ia tion  Est im ate____  De cre ase

Po s. Amount Pos . Amount Po s. Amount

Canc er Ce nters S u p p o rt .. . 23 $59 ,48 9,0 00 23 $59,7 57 ,00 0 ---- +$268,0 00
Resea rch  Manpower

Deve lopm ent....................... 18 33 ,51 0,0 00 18 31 ,64 7,0 00  ---- -1 ,8 63 ,0 00
C onst ru ct io n......................... 15 22 ,87 3,0 00 14 12 ,895 ,00 0 -1 -9 ,9 78 ,0 00

Tot al  Resource
Deve lopment................... 56 115 ,87 2,0 00 55 104,2 99 ,00 0 -1 11 ,57 3,0 00

Budget Mechanism:

Resea rch  Grant s:
S pecia ls ........................... 69 ,97 7,0 00 70 ,00 0,0 00 +23 ,000
In div id ual  Tra in in g

Awards........................... 4,5 59 ,00 0 4,60 0,00 0 +41 ,000
In s ti tu t io n a l  Tra in in g

Awards........................... 15,441,0 00 13 ,56 3,0 00 -1 ,8 78 ,0 00
D ir ec t O pe ra tions........... .. 50 3,6 89 ,00 0 50 3,92 6,0 00  ---- +237,000
Program Management........... 6 205,000 5 210 ,000 -1 +5,000
C ons truc tio n:

G ra nts ............................... 16 ,00 0,0 00 9,00 0,00 0 -7 ,0 00 ,0 00
C ontr ac ts ......................... 6,00 1,0 00 3,0 00 ,000 -3 ,0 01 ,0 00

T o ta l.............................  56 $11 5,8 72 ,00 0 55 $104 ,29 9,0 00  -1  -$11 ,573 ,000

L ancer C e n te rs  S upport

P ro gra m  P u rp ose

Th e C ancer C e n te r s  S u p p o rt  a c t i v i t y  p ro v id e s  fu nds f o r  th e  dev e lo pm en t 
an d su p p o r t o f c e n te r s  w hi ch  can  g e n e ra te  new kno w le dg e abou t c a n c e r  c a u se  
an d p r e v e n t io n , d ia g n o s i s ,  t r e a tm e n t ,  an d r e h a b i l i t a t i o n  and enhance  th e  
d is s e m in a t io n  o f t h i s  kn ow le dge  t o  th o s e  r e s p o n s ib le  f o r  th e  h e a l t h  c a re  in  
th e  su r ro u n d in g  c o m m u n it ie s .

C ancer c e n te r s  s e rv e  as  n a t i o n a l  r e s e a r c h  r e s o u r c e s  and p ro m ote  
e f f e c t i v e  i n t e r a c t i o n  bet w een  b a s ic  and  c l i n i c a l  s c i e n t i s t s .  Th ey  b r in g  
t o g e th e r  th e  s u rg e o n , r a d i a t i o n  t h e r a p i s t ,  m e d ic a l o n c o l o g i s t s ,  and many 
o th e r s  as  a r e s e a r c h  te am  t o  p ro v id e  im pr ov ed  tr e a tm e n t  an d m an ag em en t o f th e  
c a n c e r  p a t i e n t .

Th e c a n c e r  c e n te r s  su p p o r t ( c o r e )  g ra n t i s  a m ec han is m  t o  s u p p o r t th o s e  
e le m e n ts  o f  a c a n c e r  c e n te r  t h a t  a r e  r e q u i r e d  fo r  th e  p la n n in g , d ev e lo p m en t,  
e v a lu a t i o n ,  a d m in i s t r a t i o n ,  and m a in te n an ce  o f an  a c t i v e  and u n i f i e d  c e n t e r  
in  o r d e r  to  c o n s o l id a te  an d fo cu s  c a n c e r - r e l a t e d  a c t i v i t i e s  i n to  a s in g le  
a d m in i s t r a t iv e  an d p ro g ra m m ati c  s t r u c t u r e .  Thr ou gh  t h i s  m ec ha ni sm , fu nds may 
be  p ro v id e d  t o  s u p p o r t c e n t e r  a c t i v i t i e s .  I t  p ro v id e s  s u p p o r t fo r
p r o f e s s io n a l  s t a f f ,  c e n t r a l i z e d  s e r v i c e s  and r e s o u r c e s ,  an d s h a re d  eq u ip m en t.  
R esea rc h  i s  no t s u p p o r te d  by th e  c o r e  g ra n t ex c e p t f o r  s m a ll  d e v e lo p m e n ta l 
p r o j e c t s  w hi ch  a re  l i m i t e d  t o  t h r e e  y e a r s .

E x p lo ra to ry  g r a n t s  p ro v id e  s u p p o r t f o r  p la n n in g  new c a n c e r  c e n te r s  o r  
c a n c e r  pro gr am s as  w e ll  a s  f o r  p la n n in g  e x p a n s io n , m o d i f ic a t io n ,  o r  
s t r e n g th e n in g  o f e x i s t i n g  c e n t e r s  an d p ro g ra m s.

8 7 -1 55  0  -  77  -  18



The 197 8 budget e s t im a te  fo r  C an cer C e n te r s  S uppo rt  of $ 3 9 ,7 5 7 ,0 0 0  and 
23 p o s i t i o n s  r e p r e s e n t s  an in c r e a s e  o f  $268 ,0 00  o v e r th e  19 7/ e s t i m a t e .  The  
pro gr am  p la n s  fo r  19 78 , a lo n g  w it h  e x p e c te d  ac co m p li sh m en ts , a re  as  fo ll o w s :

C ancer c e n te r s  c o n t in u e  to  p la y  a h ig h ly  v i s i b l e  and  im p o rt an t r o le  in  
th e  N a ti o n a l C ancer P ro gra m . Th ey  s e rv e  as  a fo cu s fo r  re s e a rc h  in  a l l  
a s p e c t s  of  th e  c a n c e r  pr ogra m . C e n te rs  a l s o  p ro v id e  a b ase  fo r  c a n c e r  
C o n tr o l a c t i v i t i e s  th ro u g h  t h e i r  o u tr e a c h  p ro gra m s,  e . g . ,  c a n c e r  in fo rm a ti o n  
s e r v ic e s  ha ve  be en  e s ta b l i s h e d  in  17 o f  th e  com pre hensiv e  c e n te r s .

N in e te e n  c a n c e r  c e n te r s  ha ve  now bee n re c o g n iz e d  by th e  N a ti o n a l C ancer 
I n s t i t u t e  as  m ee ti ng  o r  r a p id ly  a p p ro a c h in g  th e  c r i t e r i a  s e t  down by th e  
N a ti o n a l.  C an cer A dv is o ry  Boa rd  to  be  c o n s id e re d  com pre hensi ve  c e n t e r s .

D uri ng  c a le n d a r  y e a r  19 77 , e v a lu a t i o n s  w i l l  be conduc te d  u nder th e  
a u s p ic e s  of th e  N a ti o n a l C ancer A d v is o ry  Boa rd  of  ea ch  o f th e  19 re c o g n iz e d  
co m p re h en siv e  c e n t e r s .  Th e p u rp o se  o f  th e  v i s i t s  i s  to  m ea su re  p ro g re s s  and  
f u r t h e r  e v a lu a te  ea ch  c e n t e r ' s  pr ogra m  in  te rr as  of  th e  e s ta b l i s h e d  c r i t e r i a .  
T hese  v i s i t s  w i l l  be an  e s s e n t i a l  p a r t  of th e  C o n ti n u in g  o v e r a l l  e v a lu a t io n  
o f th e  C e n te rs  P ro gr am .

C ancer C e n te rs  c o n t in u e  to  s e rv e  as  an  im p o rta n t and  s o l id  b a se  f o r  th e  
d e v e lo p m en t,  im p le m en ta ti o n  and  e v a lu a t io n  of  nu merou s e f f o r t s  by th e  N a ti o n a l 
C ancer I n s t i t u t e  in  th e  a t t a c k  on  c a n c e r . W ithout a s t r o n g  base  th e
deve lo pm en t and c o o r d in a t io n  o f a v a r i e ty  o f c a n c e r  pr ogr am s w i th in  an 
i n s t i t u t i o n  o r  commun ity  wou ld  o f te n  be  d i f f i c u l t  o r  im p o ss ib le .

W hi le  su p p o rt fo r  th e  deve lo pm en t o f d a ta  and  s t a t i s t i c a l  c a p a b i l i t y  is  
not li m i t e d  to  com pre hensiv e  c e n t e r s ,  th e  NCI i s  e s p e c i a l l y  p ro m o ti n g  t h i s  
a c t i v i t y  in  th e s e  c e n t e r s .  T h is  is  in  k ee p in g  w it h  th e  re co m m en dations of  
th e  N a t io n a l  C an cer  A d v is o ry  Boa rd  (NCAB) an d th e  N a ti o n a l C ancer P ro gra m . A 
min imum c a n c e r  p a t i e n t  d a ta  base  fo r  a C e n t r a l i z e d  C ancer P a t i e n t  D a ta  Sys te m  
(CCPDS) h a s  bee n d e f in e d . C on ti nued  dev elo pm en t and  in c re a s e d  fu n d in g  fo r  
t h i s  pro gr am  a re  im p o r ta n t.  The in fo rm a ti o n  c o n ta in e d  in  th e  C e n t r a l i z e d  
C ancer P a t i e n t  D at a Sys te m  w i l l  p ro v id e  c e r t a i n  b a s ic  a d m in i s t r a t iv e  as  w e ll  
a s  s c i e n t i f i c  d a ta  whi ch  w i l l  h e lp  t o  d e s c r ib e  and  to  e v a lu a te  th e  f u n c t io n  
an d p e rf o rm a n ce  o f p a r t i c i p a t i n g  c a n c e r  c e n te r s .  CCPDS w i l l  a l s o  p ro v id e  th e  
me ans to  su p p ly  d a ta  d e s ig n e d  to  f i t  th e  nee ds o f th e  I n t e r n a t i o n a l  C ancer 
R esea rc h  D ata  Bank (1CRDB) pro gra m . In  a d d i t io n ,  a S t a t i s t i c a l  A n a ly s is  and  
Q u a li ty  C o n tr o l C e n te r  (SAQC) w i l l  be  fu nded . SAQC w i l l  be m ain ly  a 
m ec ha ni sm  f o r  c a n c e r  c e n te r s  to  s e t up  a c o o p e ra ti v e  r e p o r t in g  sy st em  on 
c l i n i c a l  c a n c e r  d a ta  and w i l l  s e rv e  as  a p la tf o rm  f o r  a f r u i t f u l  i n t e r a c t i o n  
among c e n te r s  and bet w een  c e n te r s  an d NCI.

Co mm unity  o u tr e a c h  o r  c a n c e r  c o n t r o l  a c t i v i t i e s  w i l l  c o n t in u e  as  a v i t a l  
co m po ne nt  of c a n c e r  c e n t e r s .  Th e c e n te r s  w i l l  p ro v id e  le a d e r s h ip  in  
d e v e lo p in g  pr og ra m s and a b ase  fro m w hi ch  to  o p e r a te . P ro gr am s p r e s e n t ly  
b e in g  d e v e lo p ed  and  th o s e  c u r r e n t ly  un de rw ay  a re  ta r g e te d  to  make  th e  
kno w le dge  a c q u ir e d  by r e s e a r c h  in  c e n te r s  mo re r e a d i ly  a v a i l a b l e  to  commun ity  
p h y s ic ia n s  as  w e ll  as  th e  la y  p u b l i c .  I t  is  in c r e a s in g ly  im p o rta n t to  
d e v e lo p  h ig h  q u a l i ty  d ia g n o s t i c  and  t r e a tm e n t p ro c e d u re s  in  th e  commun ity  
s in c e  i t  i s  not p r a c t i c a l  to  r e f e r  a l l  c a n c e r  p a t i e n t s  to  a c a n c e r  c e n te r  o r
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c a n c e r  h o s p i t a l .  E v e n tu a l ly , e x c ep t f o r  th e  more s e r io u s  and c o m p li c a te d  
c a n c e r  c a s e s , q u a l i ty  c a n c e r  th e r a p y  sh o u ld  be  made a v a i l a b l e  a t th e  lo c a l  
l e v e l .

M ed ic a l,  s u r g ic a l  and r a d i a t i o n  o n c o lo g i s t s  a re  now lo c a te d  in  a la r g e  
nu mbe r o f com m un it ie s . Many o f th e s e  o n c o lo g i s t s  w er e t r a in e d  in  c a n c e r  
c e n te r s  an d a re  aw ar e o f  th e  im p o rt an c e  o f a te am  e f f o r t  in  th e  d ia g n o s i s  and  
t r e a tm e n t o f c a n c e r . Th e te am  app ro ach  nee ds to  be  ex pa nde d to  a d d i t io n a l  
com m u n it ie s  th ro u g h o u t th e  n a t io n .

In  FY 19 78 , th e  c a n c e r  c e n te r s  w i l l  c o n t in u e  to  s e rv e  as  n a t io n a l  
r e s o u r c e s  fo r  r e s e a r c h , e d u c a t io n , t r a i n i n g  and commun ity  o u t r e a c h .  S in ce  
th e  N a ti o n a l C ancer Act  o f 19 71 , th e r e  h a s  be en  in c r e a s in g  em phasi s on 
c e n te r s  o f  b ro ad  sc ope t o  p ro v id e  a co m p re h en siv e  a t t a c k  up on  c a n c e r  in  ge o­
g r a p h i c a l l y  an d d e m o g ra p h ic a ll y  s t r a t e g i c  a r e a s  a c ro s s  th e  n a t io n .  T here  
a r e ,  how ev er , many o th e r  c e n te r s  r e c e iv in g  c a n c e r  c e n te r  s u p p o r t fu nds  wh ose  
sc ope i s  l e s s  e x te n s iv e .  Su ch  c e n te r s  may s p e c i a l i z e  in  r a d i a t i o n ,  m e d ic a l , 
s u r g i c a l  o r  p e d i a t r i c  o n c o lo g y . O th e rs  fo cu s  on  c a n c e r  im mun olog y,  
p harm aco lo gy , e p id e m io lo g y , v i r o lo g y  o r  c a r c in o g e n e s i s . R e g a rd le s s  o f th e  
sc ope o f a c a n c e r  c e n t« r  a l l  c o n t r i b u t e  t o  th e  e f f o r t s  o f th e  N a ti o n a l C ancer 
P ro gra m .
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R es ea rc h  Manpower D ev el op m en t

Pro gr am  P u rp o se

H ig h ly  s p e c i a l i z e d  p r o f e s s io n a l  p e r s o n n e l a re  u r g e n t ly  nee ded  to  
c o n t in u e  an d ex pa nd  th e  c o n c e r te d  a t t a c k  on  c a n c e r . Ne eds fo r  p e r s o n n e l in  
s p e c i f i c  d i s c i p l i n e s  t o  s u p p o r t im p o rta n t a r e a s  o f th e  N a ti o n a l C an cer 
Pro gr am  a r e  i d e n t i f i e d  th ro u g h  a c o n t in u o u s  p ro c e s s  o f a s se s sm en t w it h  th e  
s c i e n t i f i c  co m m un ity.  I t  is  w e ll  r e c o g n iz e d  t h a t  bo th  b a s ic  and c l i n i c a l  
r e s e a r c h e r s  a re  needed . The work of th e  c l i n i c a l  r e s e a r c h e r s  i s  d i r e c t l y  
b ased  up on  fu n d am en ta l kn ow ledg e o f c a n c e r  d ev e lo p ed  by b a s ic  r e s e a r c h e r s .
Th e ne ed  f o r  man po wer , b o th  s h o r t  te rm  an d lo n g  ra n g e , ca n  o n ly  be  met by 
o rg a n iz in g  dy na m ic  r e s e a rc h  t r a i n i n g ,  e d u c a ti o n  and f e l lo w s h ip  p ro g ra m s.
Th e r e s e a r c h  ma npo we r dev elo pm en t pro gr am s o f th e  N a ti o n a l C ancer I n s t i t u t e  
in c lu d e  th e  fo ll o w in g :

Th e N a ti o n a l R esea rc h  S e rv ic e  Aw ard s Pro gra m  s u p p o r ts  c l i n i c a l  and  
fu n d am en ta l r e s e a r c h  t r a i n i n g  in  f i e l d s  i d e n t i f i e d  by th e  NCI as  a r e a s  o f  
c r u c i a l  ma npow er  n ee d s . I n s t i t u t i o n a l  g r a n t s  a re  th e  m a in s ta y  o f any 
ma npow er  deve lo pm ent sy st em . Th ey  not o n ly  s t a b i l i z e  th e  ma npo wer 
dev e lo pm en t pro gr am  by s t r e n g th e n in g  i n s t i t u t i o n s '  c a p a b i l i t i e s  f o r  e x c e l l e n t  
an d u p - to - d a te  t r a i n i n g ,  b u t a l s o  p ro v id e  th e  c o o r d in a t io n  n e c e ss a ry  fo r  
g o a l - o r ie n te d  pr ogra m s re s p o n d in g  to  s c i e n t i f i c  an d e d u c a t io n a l  n ee d s . 
I n d iv id u a l  f e l lo w s h ip s  a re  a v a lu a b le  a d ju n c t to  th e  i n s t i t u t i o n a l  pro gra m . 
I n d iv i d u a l l y  t a i l o r e d  t r a i n i n g  co m ple m en ts  i n s t i t u t i o n a l  g r a n t s  an d a m p l i f i e s  
th e  e f f e c t i v e n e s s  o f  th e  t o t a l  ma npow er deve lo pm en t pr og ra m  by in c r e a s in g  
th e  a v a i l a b i l i t y  o f s c i e n t i s t s  in  nee de d d i s c i p l i n e s .

C l i n i c a l  C ancer E d u c a ti o n  G ra n ts  a s s i s t  m e d ic a l and d e n t a l  s c h o o ls  and  
o th e r  s e le c te d  i n s t i t u t i o n s  t o  im pr ov e th e  q u a l i t y  and  sc ope o f t h e i r  
c l i n i c a l  c a n c e r  te a c h in g  a c t i v i t i e s  d i r e c t e d  to w ard  u n d e rg ra d u a te  and  
g ra d u a te  s tu d e n t s  an d p r a c t i c i n g  p h y s ic ia n s  an d d e n t i s t s .  T hese  g r a n t s  hav e 
en a b le d  i n s t i t u t i o n s  to  d e f in e  t h e i r  t e a c h in g  o b je c t i v e s  r e l a t i v e  t o  c a n c e r ,  
to  p ta n  c o re  c a n c e r  c u r r i c u l a ,  to  o f f e r  a d d i t i o n a l  c a n c e r  e l e c t i v e s ,  to  
d ev e lo p  new te a c h in g  m a te r i a l s ,  an d to  p ro v id e  a b ro a d , c o o r d in a te d ,  and 
m u l t i d i s c ip l i n a r y  appro ach  t o  u n d e rg ra d u a te  c a n c e r  e d u c a ti o n . Both 
u n d e rg ra d u a te  an d g ra d u a te  s tu d e n t s  hav e bee n  ex pose d  to  s p e c i a l i z e d  l e a r n in g  
e x p e r ie n c e s  t h a t  hav e a t t r a c t e d  many o f th em  to  c a r e e r s  in  o n co lo g y . 
P r a c t i t i o n e r s  hav e le a rn e d  t o  use  th e  b e s t  a v a i l a b l e  d e t e c t i o n ,  d i a g n o s t i c  
an d t h e r a p e u t i c  te c h n iq u e s  in  d e a l in g  w it h  t h e i r  c a n c e r  o a t i e n t s  and have  
e x p e r t c o n s u l t a t i o n  made f r e e l y  a v a i l a b l e  to  th em .

R esea rc h  C a re e r  D ev el op m en t Aw ard s p ro v id e  s u p p o r t fo r  yo un g s c i e n t i s t s  
who show p o t e n t i a l  f o r  d e v e lo p in g  in to  o u ts ta n d in g  in d e p en d en t i n v e s t i g a t o r s  
in  th e  c a n c e r - r e l a t e d  s c ie n c e s . High  q u a l i t y ,  in d e p en d en t r e s e a r c h  w i l l  be  
pu rs u ed  in  su ch  a r e a s  as  c a r c in o g e n e s i s , e p id e m io lo g y , tu m or  b io lo g y , 
immu nolog y and v i r a l  o n co lo g y .

R e se a rc h C a re e r  A w ar ds , w hic h a re  S io w ly  b e in g  phas ed  o u t ,  p ro v id e  
l i f e t i m e  s a l a r i e s  t o  acco m p li sh ed  c a n c e r  r e s e a r c h  s p e c i a l i s t s .

P ro gra m  P la n s

The 1978  b udge t e s t im a te  fi fr  R esea rc h  Manp ow er D ev el op m en t o f $ 3 1 ,6 4 7 ,0 0 0
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and 18 p o s it io n s  re p re s e n ts  a d ecre ase  of  $1 ,8 63,0 00 be low th e  1977 e s ti m a te . 
The program  pla ns fo r 1978,  al ong w ith  ex pec te d ac co m plish m en ts , a re  as 
fo ll o w s :

N ati ona l Re se arch  S e rv ic e  Awards Pro gra m -  a 1978 e s ti m a te  of  
$17 ,8 86 ,0 00 .

Thi s w il l al lo w  th e  aw ar di ng  o f ap pro xim ate ly  3 1 9 ,i n d iv id u a l award s and 
88 in s t i t u t i o n a l  aw ards . Th es e aw ard s w il l con ti nue  to  su pport  t r a in in g  in  
th re e  broad re sea rc h  a re a s . The f i r s t  a re a  i s  th e  cause , n a tu re  and 
p re v en ti o n  of  cancer.  E x te nsi ve  re sea rc h  is  neede d to  de te rm in e how v ir u s e s  
r e l a t e  to  th e  h o s t 's  a b i l i t y  to  r e s i s t  in fe c ti o n  and co th e  p re se nce  of  
en vir onm en ta l carc in o g en s . At th e  same ti m e, ev er y e f f o r t  mus t be made to  
le a rn  w he th er  th e  tr a n s fo rm a ti o n  of no rm al  c e l l s  to  can cero us c e l l s  ca n be 
pre ven te d  and w he th er  ca ncero us c e l l s  th em se lv es  ca n be p re vente d  from  
sp re ad in g  th ro ug h th e  bo dy . The se co nd  are a  o f manpower t r a in in g  encompa sses  
th e  d e te c ti o n  and d ia g n o sis  o f c an c e r.  I t  is  im pera ti ve  th a t  p ro cedure s be 
de ve lo pe d to  a c c u ra te ly  a sse ss  th e  r i s k  of  any p a r t i c u la r  per so n ha vin g 
cancer and to  det er m in e th e  pre se nce  and pro bable  cou rs e  of  cance r in  th ose  
who have th e  d is e a s e . The t h i r d  a re a  in c lu d e s  th e  tr e a tm e n t and cu re  of  
can cer as  w ell  as  r e s to r a t io n  of  p a t ie n ts  to  normal and p ro d u c ti v e  l iv e s . 
Ch em othe rapy , im mu no the rap y, su rg ery  and ra d io th e ra p y  must be e x te n s iv e ly  
de ve lo pe d al one and in  co m bin ation . L abora to ry  d is c o v e r ie s  must be 
t r a n s la te d  more ra p id ly  in to  a p p li c a ti o n  a t th e  lo c a l m ed ic al  le v e l th ro ugh  
im provem ents in  th e  p ro cess es  of te c h n o lo g ic a l t r a n s f e r .  A ls o,
r e h a b i l i t a t iv e  a c t i v i t i e s  d ir e c te d  to w ar ds  th e  p h y s ic a l,  em otional  and 
so ci o-e co no m ic  a sp e c ts  of th e  p a t i e n t 's  need s mus t be v a s tl y  im proved . 
Exam ple s of  th e  ty pes of  re sea rc h  s p e c i a l i s t s  th a t w i l l  be tr a in e d  fo r 
per fo rm in g sh o rt -r an g e  and lo ng-r an ge c l i n i c a l  and n o n -c li n ic a l cance r 
re sea rc h  a re :

B io ch em is ts  
M ed ic al  O n co lo g is ts  
E p id em io lo g is ts  
B io s ta t i s t  ic ia n s  
N u tr it  io n is t s

R ad ia ti on  O n co lo g is ts  
P a th o lo g is ts  
S u rg ic a l O n co lo g is ts
Im m un ol og is ts
P y sc h o lo g is ts

C li n ic a l Ca ncer Education  Prog ram  -  a 1978 e s ti m a te  of $9 ,0 00 ,0 00 .

Thi s w il l al lo w  th e  aw ar di ng  of 77 i n s t i t u t i o n a l  aw ard s which  w il l 
in c lu de  6 new aw ards . Th es e awards w i l l  con ti nue  to  support  co o rd in a te d  and 
in n o v a ti v e  can cer te a c h in g  in  sc hoo ls  of m edic in e,  d e n t i s t r y ,  o s te o p a th y , and 
p u b li c  h e a l th , in  maj or  h o s p i ta ls  a f f i l i a t e d  w ith m ed ic al  sch o o ls , and in  
s p e c ia li z e d  can cer i n s t i t u t i o n s .  The re  are  more th an  300 e l i g ib l e
i n s t i t u t i o n s  fo r c l i n i c a l  cancer ed u ca ti o n  aw ards .

I t  ha s be en  est im ate d  th a t  c an ce r m orb id it y  and m o r ta li ty  could  be 
re du ce d by 25 to  50 p e rc en t i f  e x is t in g  and newly dev el oped  d ia g n o s ti c  and 
th e ra p e u ti c  mea sures were a p p li e d  pro m ptly. One way to  h e lp  b r in g  t h i s  ab ou t 
i s  to  br oa de n th e  edu ca ti o n  of  p h y s ic ia n s  and d e n t i s t s  a t a l l  le v e ls  r e l a t i v e  
to  c an c e r.  Even th e  mos t s o p h is ti c a te d  te a ch in g  i n s t i t u t i o n s  can , w ith 
su pple m en ta l su p p o rt , p ro v id e  a b e t t e r  q u a li ty  of  cance r te a c h in g  to  more 
in d iv id u a ls .
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R esea rc h  C a re e r  P ro gra m  -  a 1978  e s t im a te  o f $ 3 ,0 0 0 ,0 0 0 .

R ese arc h  C a re e r  D ev el op m en t Aw ard s w i l l  su p p o rt 116 in d iv id u a l s  who show 
o u ts ta n d in g  re s e a rc h  p o t e n t i a l  fo r  c a r e e - s  o f in dep en d en t r e s e a r c h  o f h ig h  
q u a l i ty  in  th e  s c ie n c e s  r e l a t e d  to  c a n c e r . Aw ard s a re  made to  r e s e a r c h  and  
ac ad em ic  i n s t i t u t i o n s  to  p ro v id e  a l l  o r  c a r t  of th e  s a la r y  o f th e  aw ard ee , 
b ased  on  t r a i n i n g ,  e x p e r ie n c e , and  d e m o n s tr a te d  p o t e n t i a l  fo r  h e a l t h - r e l a t e d  
re s e a rc h  p r o d u c t iv i t y .  N in e R esea rc h  C a -e e r  Aw ard s w i l l  c o n t in u e  t o  p ro v id e  
s a la r y  s u p p o r t t o  f in a n c e  e s ta b l i s h e d  c a n c e r  i n v e s t ig a t o r s  of h ig h  
com p ete n ce , a lt h o u g h  th e  pr ogra m  i t s e l f  is  b e in g  ph as ed  o u t.

A t o t a l  of $277 ,0 00  w i l l  be r e q u i r e d  to  C on ti n u e  th e  p h a s e -o u t o f th e  
G rad u a te  an d C l i n i c a l  T r a in in g  P ro g ra m s.

The re s o u r c e s  of th e  R esea rc h  Manpower D ev el op m en t Pro gra m  s u p p o r te d  by 
th e  NCI a r e  su m m ar ized  in  th e  fo ll o w in g  t a b l e :

( In  th o u s a n d s )
1977 1978

E st i m at  e Est  im at e
R esearc h  Manpow er 
D ev el op m en t Pro gr am

N a ti o n a l R esea rc h  S e rv ic e  Aw ard s $18,2 36 $17,8 86

C l i n i c a l  C an cer E d u c a ti o n  Pro gr am 8 ,9 96 9 ,0 00

R es ea rc h  C a re e r  D ev el op m en t Awards 2 ,8 05 2,7 18

R ese arc h  C a re e r  Aw ard s 276 282

G rad u a te  & C l i n i c a l  T r a in in g  Pro gr am 1,7 64 277

S ta f f  an d O th e r  S uppo rt 1 ,4 33 1,4 84

T o ta l 33 ,5 10 31,6 47



Co nst ru c t ion

Prog ram  Pu rpose

The N ati ona l Can ce r Ac t of 1971, as  amended in  197 4, a u th o ri z e s  th e  
N a ti o n a l Ca nc er  I n s t i t u t e  to  re n o v a te , m od er niz e,  and c o n s tr u c t new 
f a c i l i t i e s  fo r b a s ic  re s e a rc h , c l i n i c a l  re se a rc h , and b io hazard  co n ta in m en t.  
Eac h a p p li c a ti o n  fo r fu ndin g unde rg oe s re vi ew  fo r s c i e n t i f i c  m e ri t,  
e v a lu a ti o n  of th e  co mpe ten ce  of th e  in v e s t ig a to r  of  th e  re sea rc h  pro gram  
which  w il l be ho used  in  th e  pr op os ed  sp ac e, and a n a ly s is  of  i t s  ro le , in  > 
th e  N ati ona l Can ce r Pr og ram. Only a f t e r  pass in g  t h i s  e x te n siv e  re vi ew  is  a 
c o n s tr u c t io n -p ro je c t ap pr ov ed  ao4  fu nd ed . T h e re fo re , fun ds  to  imp rov e cancer 
.r ese arc h  sp ac e are  co mmitted  only  wh ere  th e re  is  a dem onst ra te d  nee d fo r 
.modern and safe  la b o ra to r ie s  -  s a fe  w ith re sp e c t fo r p ro per co nta in m en t of  
ha za rd ou s m a te r ia ls  to  p ro te c t th e  com mun ity,  and th e  en v ir o n m e n t, . The NCI 
pan.  pro vi de  up to  75% of e l i g ib l e  c o n s tr u c ti o n  c o s ts ,  w ith th e  p ro sp e c ti v e  
g ra n te e  p ro v id in g  a t le a s t  25% fro m n o n -f ed e re l so u rc es . . .

The con ti nuance  o f fu ndin g hig h  p r io r i ty  c o n s tr u c t io n  p ro je c ts  ha s bee n 
s tr o n g ly  ad vo ca te d by both  th e  P r e s id e n t 's  Can ce r Pan el  and th e  N a ti o n a l 
Can ce r Adv isor y Bo ard.  T h e ir  re co mmen da tio ns  have  be en  ba se d on th re e  
fa c to r s :  (1 ) b a s ic  re sea rc h  ha s su p p li ed  pr om is in g new in fo rm ati o n  which  now
ne ed s s p e c ia li z e d  c l i n i c a l  re sea rc h  f a c i l i t i e s  fo r p a ti e n t t r i a l s ;  (2 ) new 
and en co ura gin g  re sea rc h  le ads now bein g  de ve lo pe d w i l l  re q u ir e  more  re sea rc h  
sp ace ; and (3 ) th e re  is  a nee d fo r b io hazar d  con ta in m en t re sea rc h  f a c i l i t i e s  
to  mee t new law s and DHEW re g u la ti o n s .

Prog ram  P la n s 1 ■ - • ' ' ' ■ ‘
• ...  . • ’ • ' • «• • i i •

The 1978 bu dg et  e s ti m a te  of  $12, 895,0 00 and 14 p o s it io n s  re p re s e n ts  a 
d e cre a se  of  $9 ,9 78,0 00 and 1 p o s it io n  below th e  1977 le v e l fo r c o n s tr u c ti o n '.  
The nee d fo r ad eq uat e and sa fe  la b o ra to r ie s  to  co nd uc t exper im ents  on 
p o te n t ia l ly  haz ar dou s compounds re m ai ns  one of  th e  h ig h e s t p r i o r i t i e s  in  th e  
NCI c o n s tr u c ti o n  prog ram. As an ex am pl e,  th e  N1H has  la un ch ed  a maj or  
re sea rc h  pro gra m in v o lv in g  re co m bi na nt  DNA m a te r ia l.  The prog ram w i l l  s tu dy  
th e  g e n e ti c  re g u la ti o n  of c e l l  gro wth and th e re b y  w i l l  y ie ld  a more  co m pl et e 
unders ta n d in g  of cancer c e l l  gro wt h p a tt e rn s . The haza rd s  of t h i s  work are  
o f v a ry in g  degre es  bu t mos t o f th e s e  p ro je c ts  w i l l  re q u ir e  s p e c ia li z e d  
cont ai nm en t f a c i l i t i e s  in  o rd e r to  pre ven t a c c id e n ta l harm to  th e  en vi ro nm en t 
and th e  com munity . The NCI w i l l  p a r t i c ip a te  in  th e  support  fo r some of  th e se  
e f f o r t s .  The 1978 c o n s tr u c t io n  fu nd s w i l l  a ls o  imp rov e c l i n i c a l  re sea rc h  
sp ac e and la b o ra to r ie s  r e la t in g  to  v ir o lo g y , c a rc in o g e n e s is , imm unology , 
ch em ot he rapy  and r a d ia ti o n  th e ra p y . A p o rt io n  of th e  t o t a l  fu nd s w i l l  be 
us ed  to  su pport  c o n tr a c t c o n s tr u c ti o n  a t NIH and o th e r  F e d era l f a c i l i t i e s ,  
in c lu d in g  th e  F re d e ri c k  Can ce r R es ea rc h C en te r.  I t  is  e s ti m ate d  th a t  th e s e  
fun ds  ca n support  th e  c o n s tr u c ti o n  ne ed s of s e le c te d  i n s t i t u t i o n s  fo r a t o t a l  
of  ap pro xim at el y  93 ,0 00  sq uar e  f e e t.



C an cer C o n tr o l

1977
A p p r o p r ia t io n

1978
E s ti m a te

I n c r e a s e  o r  
D ec re a se

P o s . Am ount Po s . Amount P o s ,. Amount

C an cer C o n t r o l .......................... 81 $ 6 0 ,1 0 1 ,0 0 0 80 $ 6 0 ,8 3 5 ,0 0 0 - 1 + $734 ,0 00

T o ta l  C ancer C o n t r o l , . . . 81 $ 6 0 ,1 0 1 ,0 0 0 80 $ 6 0 ,8 3 5 ,0 0 0 -1 + $734 ,0 00

B udget  M ec ha ni sm :

D i r e c t  O p e r a t io n s ............ 17 1 ,7 4 9 ,0 0 0 17 2 ,0 0 0 ,0 0 0  ----- + 251 ,0 00
P ro gra m  M an ag em en t.......... 6 250 ,0 00 5 2 64 ,0 00  -1 + 14 ,0 00
C ancer C o n tr o l : 58 5 8 ,1 0 2 ,0 0 0 58 5 8 ,5 7 1 ,0 0 0  ----- + 469 ,0 00

I n - h o u s e ............................. (5 8) (4 ,1 7 2 ,0 0 0 ) (5 8) (4 ,3 0 0 ,0 0 0 )  (----- ) i (+ 128 ,0 00 )
C o n t r a c t s .......................... (4 4 ,2 2 3 ,0 0 0 ) (4 5 ,4 3 3 ,0 0 0 ) (+ 1 ,2 1 0 ,0 0 0 )
G r a n t s ................................. (9 ,7 0 7 ,0 0 0 ) (8 ,8 3 8 ,0 0 0 ) (-8 6 9 ,0 0 0 )

T o t a l ............................... 81 $ 6 0 ,1 0 1 ,0 0 0 80 $ 6 0 ,8 3 5 ,0 0 0  -1 + $734 ,0 00

C ancer C o n tr o l

P ro gra m  P u rp o se

The C ancer C o n tr o l P ro gr am  wa s e s ta b l i s h e d  to  u n d e r ta k e  a n a t io n a l  
e f f o r t  t o  a s s i s t  in  th e  t r a n s f e r  o f  th e  l a t e s t  p ro ven  and p r a c t i c a l  r e s e a rc h  
kn ow le dg e and te c h n o lo g i c a l  adv an ces  to  th e  h e a l th  co m mun ity  and th e  p u b li c  
o f  th e  U n it e d  S t a t e s .  Th e P ro gra m  i s  d e f in e d  in  te rm s  of th e  th r e e  m aj or 
i n t e r v e n t io n  a re a s  o f  P r e v e n t io n ;  D e te c t io n , D ia g n o s is , and  P r e tr e a tm e n t 
E v a lu a t io n ;  an d T re a tm e n t,  R e h a b i l i t a t i o n ,  and C o n ti n u in g  C a re . The  
im p le m e n ta ti o n  of th e s e  a c t i v i t i e s  w it h in  th e  in t e r v e n t io n  a r e a s  to  a c h ie v e  
th e  p ro g ra m 's  g oa l i s  a te c h n o lo g y  t r a n s f e r  p ro c e s s . To c a r r y  o u t t h i s  
t r a n s f e r  p ro c e s s , th e  f o ll o w in g  s te p s  a re  ta k e n : (1 )  i d e n t i f y  th e  c u r r e n t  
te c h n o lo g y  s t a t e - o f - t h e - a r t  an d e s t a b l i s h  th e  " r e a d in e s s "  f o r  c o n t r o l  
im p le m e n ta ti o n ; (2 )  i d e n t i f y  th e  c u r r e n t  co mmun ity  nee ds and g ap s ; (3 ) 
d e te rm in e  t h e  r e s o u r c e s  a v a i l a b l e  w i th in  th e  N a ti o n a l C an cer P ro gra m  to  
e f f e c t  th e  t r a n s f e r  o f ne ed ed  and a v a i l a b l e  te c h n o lo g y ; and (4 ) e s t a b l i s h  
m ec ha ni sm s fo r  f a c i l i t a t i n g  th e  te c h n o lo g y  t r a n s f e r  p r o c e s s .

Th e s e le c te d  c a n c e r  c o n t r o l  a c t i v i t i e s  a re  im ple m en te d u s in g  th r e e  
a p p ro a c h e s : ( I )  th e  t r a d i t i o n a l  o r  s in g le  i n t e r v e n t io n  app ro ach  d i r e c te d  at
a s p e c i f i c  s i t e  in  a l im i te d  co m mun ity  s e t t i n g ;  (2 )  t h e  co m mun ity  base d  
ap p ro ac h  fo c u s in g  on  th e  co m bi ne d c o o p e ra ti v e  e f f o r t s  o f  a co m mun ity  to  c a r r y  
o u t c o n t r o l  a c t i v i t i e s  in  a la r g e  co m mun ity  s e t t i n g  in  a c o o rd in a te d  man ne r 
enco m p assin g  a l l  in t e r v e n t io n s  a v a i l a b l e  f o r  ea ch  d i s e a s e  s i t e  s e le c te d  by 
th e  co m m un ity;  and (3 )  th e  c e n te r  o u tr e a c h  ap pro ac h  u s in g  e x p e rie n c e d  c a n c e r  
c e n t e r s  as  th e  fo c a l p o in t f o r  r e a c h in g  o u t and  re sp o n d in g  to  a com m un it y 's  
needs  f o r  e d u c a ti o n , c o n s u l t a t i o n ,  and a s s i s t a n c e  in  a p p ly in g  c a n c e r  c o n t r o l  
i n t e r v e n t io n s .  T echno lo gy  t r a n s f e r  i s  f a c i l i t a t e d  w i th in  th e  Pro gra m  in  th e  
f o ll o w in g  w ay s:  (1 )  t h e  c o n t r o l  te c h n o lo g y  f i e l d  t e s t e d  and d e m o n s tr a te d  
w i th in  ea ch  o f  th e  a p p ro a c h e s  i s  t r a n s f e r r e d  to  and in c o r p o r a te d  in  o th e r  
r e l a t e d  pro gr am  su p p o r te d  a c t i v i t i e s ;  (2 )  th e  me mb ers  o f th e  b io m e d ic a l/  
c l i n i c a l  commun ity  an d th e  p u b l ic  d i r e c t l y  in v o lv ed  in  th e  c o n t r o l  a c t i v i t i e s  
s u p p o r te d  by  th e  C ancer C o n tr o l Pro gra m  a c t as  t r a n s f e r  a g e n ts  who ca n 
p ro m ote  th e  c u r r e n t  te c h n o lo g y  le a r n e d  to  o th e r  p a r t s  o f t h e i r  co mmun ity  and 
o th e r  co m m u n it ie s .



Prog ram Pl an s

The 1978 bu dg et  e s ti m a te  fo r C an ce r C on tr o l of $60,8 35,0 00 and  80 
p o s it io n s  re p re se n ts  an in c re a se  c l $73<«,0OO and a d ecre ase  of  1 p o s it io n  
from  th e  1977 e s ti m a te . The prog ram p la n s  fo r 1978, al ong w ith ex pe ct ed  
ac co m pl is hm en ts , are  as  fo ll ow s:

Pre ve nt  ion -  a 1978 e s ti m a te  of  $7,6 09,0 00  and 9 p o s it io n s .

The o b je c ti v e  of  t h i s  in te rv e n ti o n  are a  is  to  make p r a c t i c a l  and 
e f f e c ti v e  methods and te ch n iq u es  o f can cer p re v en ti o n  a v a il a b le  and en co ur ag e 
th e i' r  us e by h e a lt h  p ro fe s s io n a ls  and th e  p u b li c . To t h i s  en d,  on go ing and 
pr op os ed  new a c t i v i t i e s  w i l l  be fo cu se d on:  ( I )  o c c u p a ti o n a ll y  a sso c ia te d  
c an ce r;  (2 ) cancer a s s o c ia te d  w ith  to bacco , a lc o h o l,  dru gs and food
co ns um pt io n;  (3 ) c an ce r a s s o c ia te d  w ith io n iz in g  ra d ia t io n ;  and (4) 
p re ven t i on  h e a lt h  ed u ca ti o n  d ir e c te d  toward m ed ic al  p ro fe s s io n a ls , 
po p u la ti o n s  a t r i s k  and th e  p u b l ic - a t - la r g e .  ,

E f fo r ts  w il l c o n ti n u e  in  th e  id e n t i f i c a t io n ,  o f th o se  c arc in o g en ic  ag en ts  
th a t w ar ra nt s p e c if ic  p re v e n ti o n  a c t i v i t y .  These e f f o r t s  are  and  w il l 
c o n s is t of  s t a t e - o f - t h e - a r t  wor ks ho ps , co n fe re n ces , and mon ogra ph de ve lopm ent 
p ro je c ts  which  w il l fo cu s on p a r t i c u la r  pr ov en  ch em ic al  or p h y s ic a l,  
carc in ogens  suc h as  a sb e s to s , d i e th y s t i l b e s t r o l  (DES) and  v in y l c h lo r id e . .  . 
Th ese monog raphs w i l l  d e li n e a te  th e  r i s k s  re s u l t in g  from ex po su re  as w e ll  as 
commun ity s t r a te g ie s  fo r develo p in g  p re v en ti o n  c o n tr o l pro gra ms  fo r th o s e . 
agen tS 'w hi ch  oc cu r in  a p a r t i c u la r  com mun ity.

In  197 8, s e v e ra l i n i t i a t i v e s  a re  pl an ne d fo r in te rc e d in g  in  th e  
occurr ence  of lu ng  cance r th ro ugh i t s  cau sa l re la t io n s h ip  w ith sm ok ing . A 
m aj or  e f f o r t  w il l be undert aken  to  de ve lo p smo king w ithdra w al  pro gram s and 
adv is e  th e  p u b li c  o f th e  co ns eq ue nc e o f smo king  and e s p e c ia ll y  o f th e  haz ar ds 
of  s t a r t i n g  th e  smoking h a b it  a t an e a r ly  ag e. A ls o , in fo rm ati on  w i l l  be 
g enera te d  and  d is se m in a te d  re g a rd in g  th e  s y n e r g is ti c  in c re a se  of th e  haz ar d 
po sed by smo king and envir onm enta l o r o c cu p a ti o n a l s i tu a t io n s .

. - V r.. ■ 'Can ce r a ss o c ia te d  w ith  io n iz in g  ra d ia ti o n  i s  la rg e ly  p re v e n ta b le . 
E s ti m a te s  by th e  Bu reau  of R ad io lo g ic a l H ea lth  (BRH), FDA, DHEW, in d ic a te  
th a t 130 m il li o n  Amer ican s re c e iv e  d ia g n o s ti c  x -r ay s  y e a r ly . X -ray s are  a 
so urc e  o f ov er  90 pe rc en t o f m an 's  ex po su re  to  r a d ia ti o n  in  th e  U ni te d 
S ta te s / ' In  a d d it io n  to  in c re a s in g  th e  r i s k  of  le uk em ia , i t  has, been 
e s ta b li s h e d  t h a t  ra d ia t io n  can in du ce  a number of  human c an c e rs , such as 
le ukem ia , sk in , th y ro id , b re a s t , lu ng  and bone c an c e rs . Among th e  a re a s , 
which  t h e ’C an ce r C on tr o l Pro gra m w i l l  em ph as ize in  1978 is  i t s  program  fo r 
th e  c lo se  m onitori ng  of women unde rg oin g mammography in  mass sc re en in g s  fo r 
b re a s t c an ce r.  The s ix  ra d io lo g ic a l physi cs  c e n te rs  w il l con ti nue  to  revi ew  
dos  ime tTy  ’’ and act  as  a re sou rc e  in  c o n s u lt a ti o n  and co n ti n u in g  educa ti on  fo r 
m ed ic al  p h y s ic is ts  th ro ughout th e  co u n tr y . Through C an ce r C on tr o l 
in te ra g en cy  su p p o rt , BRH w il l c o n ti n u e  to  m on itor equipm en t in  s ta t e s  to  
re du ce  ex posu re s down to  " sa fe "  le v e ls  w itho ut je o p a rd iz in g  th e  e ff e c ti v e n e s s  
of  th e  d ia g n o s ti c  te c h n iq u e s .



280

D e te c t io n , D ia g n o s is  an d P r e tr e a tm e n t E v a lu a t io n  -  a 1978 e s t i m a t e  o f 
$ 2 8 ,5 4 9 ,0 0 0  an d 33 p o s i t i o n s .

Much o f th e  im pa ct  from  c a n c e r  wou ld  be  re duced  i f  th e  p u b l ic  and 
h e a l th  c a re  p r o f e s s io n a l s  ha d a v a i l a b l e ,  and made f u l l  use  o f ,  th e  p r e s e n t  
kn ow le dg e ab ou t th e  d e t e c t i o n  of c a n c e r , th e  p ro p e r  d ia g n o s i s  o f  c a n c e r  and  
advance d s k i l l s  in  th e  p V e tr ea tm e n t e v a lu a t i o n  of c a n c e r .

Th e g o a l o f  th e  b r e a s t  c a n c e r  d e t e c t i o n  d e m o n s tr a ti o n  p r o je c t  i s  
p r o v id in g  an  in c r e a s e  in  th e  aw are n e ss  of b r e a s t  c a n c e r  th ro u g h  th e  
d e m o n s t ra ti o n  o f  fo u r  m et ho ds  o r  te c h n iq u e s  o f e a r ly  d e t e c t i o n :  ma mm ograp hy ; 
th e rm o g ra p h y ; p a t i e n t  h i s t o r y ;  an d p h y s ic a l  e x a m in a ti o n . The u t e r i n e  c e r v ix  
c a n c e r  s c re e n in g  p r o je c t  i s  b e in g  co n d u c te d  w it h  s t a t e  h e a l th  d e p a rtm e n ts  
w it h  a p ri m ary  fo cu s  on  m o t iv a t in g  h i g h - r i s k  p e rso n s  to  seek  th e s e  s e r v i c e s .  
Bot h o f th e s e  p r o je c t s  w i l l  p ro v id e  m od el s f o r  f u tu r e  l a r g e - s c a l e  s c r e e n in g  
p r o j e c t s  by d e te rm in in g  th e  b e s t m et ho ds  to  be  u sed , and op tim um  p o p u la t io n  
s i z e ,  an d t e s t i n g  i n t e r v a l s .  A ls o , i t  is  p la n n ed  to  i n i t i a t e  a p r o je c t  to  
f i e l d  t e s t  and e v a lu a te  a p r e s c r e e n in g  aop ro ach  fo r  use  w it h  la r g e  
p o p u la ti o n s  so  t h a t  a p p r o p r i a te  c l i n i c a l  fo ll o w u p  ca n  be  rec om me nd ed  f o r  
p e rs o n s  a t h ig h e r  r i s k s .

A c o s t- re im b u rs e m e n t s tu d y  i s  b e in g  co n d u c te d  th ro u g h  th e  B lu e C ro ss  
A s s o c i a t i o n . The s tu d y  w i l l  be  d i r e c t e d  to w ard  d e te rm in in g  w h e th e r  s c re e n in g  
te c h n iq u e s  fo r  c a n c e r  can  be  o rg a n iz e d  in  an  ec o n o m ic a ll y  a c c e p ta b le  m an ne r 
to  t h i r d  p a r ty  r e im b u r s e r s . I f  th e  op tim um  pa ckag e ca n  be  d e v e lo p ed  in  su ch  
a way t h a t  t h i r d  p a r ty  p a y e rs  wou ld  p ro v id e  re im burs em en t fo r  s c r e e n in g , i t  
c o u ld  r e s u l t  in  c o n s id e r a b le  sa v in g s  f o r  th e  p u b li c  and f e d e r a l ,  s t a t e  and 
lo c a l  govern m en ts .

P a th o lo g y  R e fe re n ce  C e n te rs  w i l l  be re ad y  fo r  im p le m e n ta ti o n  to  
d e m o n s tr a te  q u a l i ty  c o n t r o l  in  p a th o lo g y  fo r  c a n c e r  d ia g n o s i s  in  th e  g e n e ra l h o s p i t a l  co m m un ity.

T re a tm e n t,  R e h a b i l i t a t i o n ,  an d C o n ti n u in g  C ar e — a 1978  e s t im a te  o f $ 2 4 ,6 7 7 ,0 0 0  and 38 po s i t  i o n s .

Th e pro gr am  w i l l  c o n t in u e  to  em phasi ze  th e  f i e l d  t e s t i n g  and 
d e m o n s t ra ti o n  o f  th e  mos t r e c e n t t r e a t n e n t  te c h n iq u e s  in  a m u l t i d i s c ip l i n a r y  
man ag em en t ap p ro ach  a t  th e  co mmun ity  l e v e l ,  w her e 80% o f  a l l  c a n c e r  p a t i e n t s  
a re  se e n  an d t r e a t e d ,  w it h  n e tw o rk s  o f  h o s p i t a l s  and  p r a c t i t i o n e r s .

S e p a ra te  ne tw ork s hav e bee n  e s t a b l i s h e d  fo r  a c u te  le u k em ia , H o d g k in 's  
d i s e a s e ,  lym phom a, b r e a s t  c a n c e r  and head  and ne ck  c a n c e r .  The n e tw o rk s  
o rg a n iz e  commun ity  h o s p i t a l s  and co m mun ity  p h y s ic ia n s  to  d ev e lo p  
m u l t i d i s c i p l i n a r y  c a n c e r  t r e a tm e n t a p p ro ac h es  w hi ch  in c lu d e  th e  new t r e a tm e n t  
m e th o d s .

Th e Co mm uni ty C l i n i c a l  O nc ol og y P ro gra m  w i l l  c o n t in u e  to  c r e a t e  
m ec ha ni sm s in  th e  commun ity  f o r  f i e l d  t e s t i n g  new m et ho ds  and te c h n iq u e s  to  
im pl em en t c a n c e r  c o n t r o l  a c t i v i t i e s  r e l a t i n g  to  d ia g n o s i s ,  p r e t r e a tm e n t  
e v a lu a t i o n  an d tr e a tm e n t and c o n t in u in g  c a re  fo r  mos t c a n c e r  s i t e s .  T h is  is  
t o  be  a c h ie v e d  by d e v e lo p ii ig  m u l t i d i s c i p l i n a r y  te am s o f c l i n i c a l  o n c o lo g i s t s  
p r a c t i c i n g  in  th r e e  commun ity  h o s p i t a l s  p e r  p r o j e c t .  N in e c l i n i c a l  onco lo gy  
p r o j e c t s  w i l l  be p ro v id in g  in p u t fo r  t e s t i n g  th e  c o n c ep t o f  co m mun ity  c a n c e r  c e n t e r s .
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Ano ther  co m m un ity- le ve l ou tr each  pro gra m ha s be en  e s ta b li s h e d  usi ng  th e  
re so u rc es  of  NCI's  C li n ic a l C ooper at iv e  Groups in  cancer c o n tr o l.  This  
e f f o r t  is  u t i l i z in g  a lr e a d y  id e n t i f ie d  le a d e rs  in  on co lo gy  and 
"c an ce r- ex p eri en ced "  tr e a tm e n t f a c i l i t i e s  in  th e  im ple m en ta tion of  
c o o p era ti v e  a ll ia n c e s  w ith commun ity o n c o lo g is ts  to  pro mo te w id er us e of  th e  
l a t e s t ,  prov en  p a ti e n t management p ro to c o ls .

A p a tt e rn s -o f - c a re  st udy is  bein g co nd uc te d by th e  Am er ican  C oll ege of  
Rad io lo gy  to  a ss e ss  th e  p ra c ti c e s  in  r a d ia ti o n  th era py  th ro ughout th e  U ni te d 
S ta te s . Thi s st ud y w il l c o n ti n u e  in  1978 to  co m pl et e re vie w s of  p ra c ti c e s  in  
a l l  ty p es  of  in s t i t u t i o n s .  M ed ic al  sch o o ls , cance r c e n te r s , commun ity 
h o s p i ta ls ,  and fr ee  s ta n d in g  c l in ic s  w i l l  i n i t i a t e  a n a ly se s  of r e s u l t s  of  
p a ti e n t tr ea tm en t in  r e la t io n  to  r a d ia ti o n  th era py  p ra c ti c e s .

The r e h a b i l i t a t io n  and c o n ti n u in g  c a re  segment of  th e  prog ram in c lu d e s  a 
v a r ie ty  of  p ro je c ts  th a t pro v id e f i e ld  t e s t s  and  dem onst ra ti ons  of  a f u l l  
ra ng e of  r e h a b i l i t a t io n  and c o n ti n u in g  care  in te rv e n ti o n s . Prog ram s pro vid e 
sy st em ati c  ap pr oa ch es  to  e a r ly  and con ti nued  r e h a b i l i t a t i v e  su pport  du ri ng : 
(1 ) h o s p i ta l iz a t io n ;  (2 ) p o s t - h o s p i ta l iz a t io n  th ro ugh o u t- p a ti e n t c l in ic s  and 
at-home  s e rv ic e s ; and (3 ) when un de r c o n ti n u in g , su p p o rt iv e  c a r e , th ro ug h 
"h o sp ic e s . "

In te g ra te d  r e h a b i l i t a t i o n  in  cance r c e n te r s , m ed ic al  c e n te rs  and 
community h o s p it a ls  in vo lv es  th e  de ve lopm en t of  mod el r e h a b i l i t a t i o n  pro gra ms  
coveri ng  th e  e n t i r e  cours e  of a can cer p a t i e n t 's  i l l n e s s .  Th ese
r e h a b i l i t a t io n  models w i l l  c o n ti n u e  to  dem onst ra te  m u lt id is c ip li n a ry  
r e h a b i l i t a t io n  p ro to c o ls  th a t  ca n be e a s il y  d is se m in a te d  to  and used  by , 
o th e r major  h o s p it a ls  and commun ity h o s p i ta ls .

P ro je c ts  fo r at- home  r e h a b i l i t a t io n  s e rv ic e  are  d evelo p in g , f i e ld  
t e s t i n g  and e v a lu a ti n g  ap pr oa ch es  to  p ro v id e  a f u l l  sp ec trum  of  
r e h a b i l i t a t i o n  re so u rc es  in  th e  n o n -h o sp it a l s e tt in g s  and in c lu d e : (1 ) th e  
i d e n t i f i c a t io n  of  p h y s ic a l,  p sy c h o lo g ic a l,  v o c a ti o n a l,  n u t r i t i o n a l ,  
and co n ti n u in g  c a re  needs of  th e  d is ch a rg ed  on co logy  p a t ie n t ;  (2 ) ed u ca ti o n  
o f r e h a b i l i t a t io n  tea ms  and d is charg ed  p a t ie n ts  and fa m il ie s ; and (3 ) 
e v a lu a ti o n  of  p ro je c t desi gn  and i t s  im pa ct  in  te rm s of  p h y s ic a l r e s to r a t io n ,  
p sy ch o so c ia l ad ju st m en ts , v o c a ti o n a l r e -e n tr y  and pro gram  e f f ic a c y .

The h o sp ic e , a r e la t iv e ly  new conce pt of  care  fo r th e  te rm in a l cancer 
p a t ie n t ,  w i l l  be continued in  1978. Hos pi ce  ad voca te s th e  q u a li ty  of  l i f e  
s u rv iv a l.  C on se quen tly , p ro je c t em ph as is w il l be on e f f e c t iv e  symptoms 
management and h o st m ai nt en an ce  du ri ng  ad vanc ed  s ta g e s  of can ce r.



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l C an c er I n s t i t u t e .

P ro gr am  P u rp o se  an d A cc om pli sh m en ts

A c t i v i t y :  C au se  and p r e v e n t io n  r e s e a r c h  ( P u b l ic  H ea lt h  S e rv ic e  A c t,  T i t l e  IV , 
P a r t s  A an d I )

1978
1977

A p p ro p r ia t io n
Bud ge t
E s t i m ateP o s , Amount A uth or i z a t  io n P o s .

661 $2 1 5 ,7 8 9 ,0 0 0 P en d in g  * 659 $ 2 2 3 ,6 4 1 ,0 0 0

P u rp o s e : C au se  an d P r e v e n t io n  R esea rc h  i s  concern ed  w it h  th e  i d e n t i f i c a t i o n  
o f  th o s e  f a c t o r s  which  c a u se  c a n c e r  in  man and  w it h  th e  dev elo pm en t o f  m ec ha ni sm s 
fo r  p r e v e n t in g  c a n c e r  in  man. Th e fo u r  main o b je c t i v e s  o f t h i s  r e s e a rc h  t h r u s t  
a r e :  (1 )  t o  d ev e lo p  th e  me ans to  re d u c e  th e  e f f e c t iv e n e s s  o f e x t e r n a l  a g e n ts ; (2 ) 
to  m odif y  in d iv id u a l s  in  o r d e r  to  m in im iz e  th e  r i s k  of c a n c e r  d ev e lo p m en t;  (3 )  to  
p re v e n t t r a n s f o r m a t io n  o f norm al c e l l s  to  c e l l s  c a p a b le  o f fo rm in g  c a n c e r s ;  and 
(4 ) t o  p re v e n t p ro g r e s s io n  of p re c a n c e ro u s  c e l l s  to  c a n c e r , th e  dev e lo pm en t o f 
c a n c e r s  from  p re c a n c e ro u s  c o n d i t io n s ,  and sp re a d  o f c a n c e rs  from  p ri m ary  s i t e s .

E x p la n a t io n : R ese arc h  in  t h i s  t h r u s t  i s  conduc te d  in  go ver nm en t l a b o r a to r i e s  
an d in  ac ad em ic  an d p r iv a t e  i n s t i t u t i o n s  th ro u g h  th e  use  o f re s e a rc h  g r a n t s , 
c o n t r a c t s  an d in t r a m u r a l e f f o r t s .  E f f o r t s  in  t h i s  a re a  a r e  co n c e rn ed  w it h  
e p id e m io lo g y , c a rc in o g e n e s i s  ( p h y s ic a l  and  c h e m ic a l) , v i r a l  o n c o lo g y , n u t r i t i o n  
an d immu no log y r e s e a r c h .

A cc om pli sh m ents  in  1977 : (1 )  A s e r i e s  o f c o r r e l a t i o n  a n a ly s e s  s tu d ie s  w ere
c a r r i e d  ou t to  fo rm u la te  h y p o th e se s  r e g a r d in g  th e  f a c t o r s  r e s p o n s ib le  f o r  th e  
g e o g ra p h ic  v a r i a t i o n  in  c a n c e r  w i th in  th e  U n it e d  S t a t e s ;  (2 )  e s ta b l i s h m e n t  o f a 
s e r i e s  o f ch e m ic a l r e s o u r c e s , in c lu d in g  a c e n t r a l i z e d  r e p o s i t o r y ,  now p ro v id e s  fo r 
th e  a c q u i s i t i o n ,  s y n th e s i s ,  s to r a g e ,  an d d i s t r i b u t i o n  o f w e l l - c h a r a c te r iz e d  
r e f e r e n c e  m a te r i a l s  to  c o l l a b o r a t i v e  p r o j e c t s  r e q u i r in g  th em ; (3 )  a C le a r in g h o u s e  
fo r  E n v ir o n m e n ta l C a rc in o g e n s  was  e s t a b l i s h e d ;  (4 ) in  m ic e w it h  b r e a s t  c a n c e r  i t  
h a s  been  d e te rm in e d  th a t  th e  l e v e l  o f a c e r t a i n  v i r a l  p r o te in  in  th e  b lo od  
c o r r e l a t e s  w e ll  w it h  th e  tu m or bu rd en  o f th e  an im a l;  (5 )  a r e d u c t io n  of lu ng  
c a n c e r  r i s k  h as  bee n i d e n t i f i e d  w it h  th e  use  o f low t a r  f i l t e r e d  c i g a r e t t e s ;  and  
(6 )  t h e  A d v is o ry  Com m itt ee  f o r  th e  D ie t , N u t r i t io n  and C an cer P ro gra m  rec om me nded  
s p e c i f i c  c o u rs e s  of a c t io n  to  fo ll o w  re g a r d in g  bo th  c a u s a t iv e  an d t h e r a p e u t i c  
a s p e c t s  of n u t r i t i o n .

O b je c ti v e s  f o r  1978 : R ese arc h  e f f o r t s  in  t h i s  t h r u s t  w i l l  be  c o n ti n u e d  to  
in c lu d e :  C on ti n u ed  e x p a n s io n  o f th e  r o le  o f e n v ir o n m e n ta l c a rc in o g e n e s i s  in  human 
c a n c e r s  th ro u g h  th e  c o m p le ti o n  o f p a th o lo g y  b ac k lo g s  o f co m po un ds ; g r e a t e r  
em p h asis  w i l l  be  p la c e d  on  d e te rm in in g  w h e th e r D N A -c onta in in g  v i r u s e s  a r e  c a u s a l ly  
r e l a t e d  to  hum an c a n c e r ; r e s e a rc h  w i l l  be d i r e c te d  to w ard  s tu d ie s  o f d ie ta r y  
com ponen ts  li n k e d  w it h  c a n c e r  and  o f t h e i r  m ec ha ni sm s o f  a c t i o n ,  and s tu d ie s  
d i r e c t e d  to w ard s  id e n t i f  i c a t  t o n  o f  e n v ir o n m e n ta l and o th e r  f a c t o r s  r e s p o n s ib le  fo r  
c l u s t e r s  o f h i g h - r i s k  com m un it ie s  in  th e  U .S .

* A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber 30 , 19 77 . E x te n s io n  l e g i s l a t i o n  is  
p e n d in g .
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l C ancer I n s t i t u t e .

P ro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i t y :  D e te c ti o n  an d d ia g n o s i s  r e s e a r c h  ( P u b li c  H e a lt h  S e rv ic e  A c t,  
T i t l e  IV , P a r t s  A an d  I )

197 8
1977 -r

A p p ro p ria t io n
A u th o r iz a ti o n

Bu dg et
E s t i m a te

P o s . ' '" 1‘ Amount P o s . Amount

233 -•* $ 4 8 ,8 5 2 ,0 0 0 P end in g  * 232 $ 4 9 ,4 4 6 ,0 0 0

P u rp o se : D e te c t io n  and d ia g n o s i s  re s e a rc h  in v o lv e s  two m a jo r g o a l s . '
Th e f i r s t : i s  Co d e v e lo p  an  a c c u r a te  metho d f o r  d e te rm in in g  an d id e n t i f y i n g  
in d iv id u a l s ' an d p o p u la t io n  g ro ups a t  a h ig h  r i s k  o f d e v e lo p in g  c a n c e r ,
S eco n d ly , r e s e a r c h  in  t h i s  a c t i v i t y  fo c u se s  on  d e v e lo p in g  m et ho ds  and  
te c h n iq u e s  to  d e te rm in e  th e  p r e s e n c e , l o c a t i o n  and e x te n t of e x i s t i n g  c a n c e r , 
p re -c a n c e ro u s  c o n d i t io n s  a n d /o r  f a c t o r s  in d i c a t i v e  of p o s s ib le  f u tu r e  c a n c e r .

Exp 1 a n a t i o n : R esea rc h  in  t h i s  a re a  i s  co n d u c te d  in  go ve rn m en t 
f a c i l i B ia t f  an d in  ac ad em ic  an d  p r iv a t e  i n s t i t u t i o n s  th ro u g h  th e  use  o f 
r e s e a r c h  g r a n t s ,  c o n t r a c t s  an d in t r a m u r a l e f f o r t s .  D e te c ti o n  and  d ia g n o s is  
r e s e a r c h  h a s  th r e e  p r i n c i p l e  o b j e c t i v e s :  (1 ) e a r l y  d e te r m in a ti o n  o f p e rso n s  • 
o r  g ro ups a t  a h ig h  r i s k  o f  d e v e lo p in g  m a li g n an cy ; (2 )  im pr ov ed  me ans by 
w hi ch  to  r-ed og ni zA  >and l o t a t e  th e  ex a c t lo c a t i o n  (o r  l o c a t i o n s )  o f  an  
e x i s t i n g  c a n c e r ; an d (3 :),  b e t t e r  wa ys o f  p r e d i c t i n g  an  i n d i v i d u a l ' s ■ re sp o n se  
t o 't r e a t m e n t  o f  c a n c e rs  as  w e l l  as  th e  gr ow th  an d s p re a d  o f th e  d i s e a s e .

A cc om pli sh m ents  in  1977 : ' (1 )  A m a jo r  c o n t r i b u t i o n  was  th e  p u b l i c a t io n  
o f  c a n c e r  r a t e  by  c o u n ty , o b ta in e d  from  th e  10* sa m ple  o f  t h e U .S .  p o p u la ti o n  - 
in  Che  T h ir d  N a ti o n a l C an cer S u rv ey ; (2 > a p p l i c a t i o n  o f im m un ol ogic  te c h n iq u e s  
ha s-  r e s u l t e d  i n  t h e  deve lo pm en t o f  p ro m is in g  m et hod s o f t e s t i n g  fe c e s  fo r  ' ' ; 
b lo o d ,,  an . im p o r ta n t:  m eans  o f  d e t e c t i n g  p o s s ib le  bo w el  c a n c e r  a t an  e a r ly  
s t a g e ; v('3.): ne w m eth ods hav e b ee n  d ev e lo p ed  f o r  th e  u t i l i z a t i o n  o f u lt r a s o u n d  
a s  a d ia g n o s t i c  te c h n iq u e  f o r  b r e a s t  and o th e r  ty p e s  o f c a n c e r , whi ch  u n t i l  
now dep ended  up on  th e  u se  o f  i o n i z in g  r a d i a t i o n ;  and (4 )  a c c u r a te  and e a r ly  
d ia g n o s i s  o f  p a n c r e a t i c  c a n c e r  i s  mo re p ro m is in g  now th a n  e v e r  b e fo re  d u e - to  
th e  u se : o f q co m b in a ti o n  o f x - r a y  duoden ogra phy  and d u o d e n o p a n c re a ti c  c y to lo g y .

, ;  .̂ O b je c ti v e s  f o r . 197-8:■ M aj or a r e a s  o f em phas is  w i l l  in c lu d e : R es ea rc h  on 
th e  dev e lo pm en t o f  m a th e m a ti c a l m od el s fo r  d e te r m in a t io n  o f f req u en c y  o f 
s c r e e n in g . T hese  m ode ls  w i l l  g iv e  th e  m o r t a l i t y ,  m o rb id it y  and  f i n a n c i a l  
c o s t  o f v a r io u s  f r e q u e n c ie s  an d co m b in a ti o n s  o f c a n c e r  s c r e e n in g  t e s t s .  A 
c l i n i c a l  t r i a l  on  th e  c a u se  an d e f f e c t  o f  c lo s e  s u r v e i l l a n c e  and  c u re  o f lu ng 
c a n c e r  w i l l  c o n t in u e . Th e c l o s e  s u r v e i l l a n c e  i s  a c h ie v ed  th ro u g h  c h e s t x - ra y  
and sp utu m  c y to lo g y , b o th  o f  w hi ch  make  p o s s ib le  th e  ver y  e a r ly  d e t e c t i o n  o f 
lu ng  c a n c e r . A c l i n i c a l  t e s t  w i l l  so on  b e g in  on  a C o m pu te ri zed  A x ia l 
To m og raph y (CAT) s c a n n e r  t h a t  ca n  p ro duce  a h ig h ly  d e f in e d  c r o s s - s e c t i o n a l  
p i c tu r e  o f  th e  bo dy  in  l e s s  th a n  f iv e  seco n d s .

* A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber  30 , 19 77.  E x te n s io n  l e g i s l a t i o n  
i s  p en d in g .
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NATIONAL INSTITUTES OF HEALTH

N ati ona l C an ce r I n s t i t u t e

Pro gra m Pur po se  and Accom pl ish me nts

A c ti v it y : Tre at m en t re sea rc h  (P u b li c  H eal th  S e rv ic e  A ct , T i t l e  IV , P a r ts  A and I )

19781977
A ppro pri at  ion

A u th o ri za t ion

Bud ge t 
■ E sti m atePos , Amount Pos . Amount

612 $2 59 ,1 57 ,0 00 Pe nd in g * 610 $263, 006 ,0 00
P urp ose : The go al  of th e  N a ti o n a l Can ce r Prog ram  fo r re sea rc h  in  th e  tr e a tm e n t of  p a ti e n ts  w ith can cer is  to  ’’dev el op th e  means to  cu re  as  many p a t ie n ts  as p o ss ib le  and to  m a in ta in  c o n tr o l of  th e  ca nce ro us p ro c e s s ,"  th e  u lt im a te  o b je c ti v e  bei ng  a su rv iv a l r a te  fo r th e  can cer p a ti e n t equal  to  th a t o f th e  genera l p o p u la ti o n .

E x p la n a ti o n : Res ea rch in  t h i s  a re a  is  co nd uc te d in  go ve rn m en ta l f a c i l i t i e s  and in  academ ic and p r iv a te  in s t i t u t i o n s  th ro ug h th e  us e of  re sea rc h  g ra n ts , c o n tr a c ts  and in tr am u ra l e f f o r t s .  I d e n t i f ie d  w ith goals  of  t h i s  re sea rc h  ar e th re e  g en era l a re as of in v e s t ig a ti o n : p r e c l in ic a l  tr ea tm en t re s e a rc h , c l i n i c a l  tr e a tm e n t re se a rc h , and r e h a b i l i t a t io n  re se a rc h .

Ac comp lishm ents in  1977 : (1 ) C l in ic a l  t r i a l s  ha ve  be en  i n i t i a t e d  w ithm ayta nsi ne , a new an ti tu m or ag en t dem onst ra ti ng  a hi gh  deg re e of  a c t i v i t y  in  a v a r ie ty  of experi m en ta l tum or sy st em s;  (2 ) c l i n i c a l  t r i a l s  w ith  th e  new non-m arrow to x ic  dr ug  c h lo ro z o to z in  ha ve  be en  i n i t i a t e d ;  (3 ) co m bin at io n  ch em ot he rapy  ha s bro ugh t ab ou t s ig n i f ic a n t  improvem ents in  sm al l c e l l  ca rc in om a o f th e  lu ng , as r e f le c te d  in  th e  r a te  of  re m is si ons  and in  s u rv iv a l a t one  year fo ll ow in g  tr e a tm e n t;  (4 ) re sea rc h  sp on so re d on h y p e ra li m e n ta ti o n  ha s re s u lt e d  in  th e  w id er  us e of  t h i s  su p p o rt iv e  n u t r i t io n  th e ra p y  in  host  m ai nte na nce ; and (5 ) th e  f i r s t  su c c e ss fu l gro wth in  t i s s u e  c u lt u re  of norm al human T - c e l l  lymph oc ytes  ha s been  acc om plish ed . Thi s ac hi ev em en t ha s maj or  im p li c a ti o n s  fo r b a s ic  immunology re sea rc h  and imm unoth era py.

O b je cti ves fo r 1978:  Res ea rch e f f o r t s  in  t h i s  a re a  w il l be co n ti nued  to  in c lu d e : fu r th e r  de ve lo pm en t o f dr ug s a c ti v e  a g a in s t th e  sl ow -g ro w in g,  commontu m ors ; and c l i n i c a l  t r i a l s  in v o lv in g  bo th  s in g le  and co m bi ne d-m oda li ty  tr e a tm e n t,  d e te rm in a ti o n  and t e s t i n g  fo r m ark ers , and ph armac olog y and to x ic o lo g y  r e la t in g  to  c l i n i c a l  f r - i a l c  &

* A u th o ri z in g  le g i s la t i o n  e x p ir e s  Se pt em be r 30,  1977. E x te nsi on  l e g i s l a t i o n  isD P  Il fl  1 HO . .
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l Can ce r I n s t i t u t e

Pro gra m Pu rp ose  and Ac compl ish men ts

A c ti v it y : Ca nc er  B io lo gy  (P u b li c  H eal th  S e rv ic e  A ct , T i t l e  IV , P a r ts  A and  1)

1978
1977

A ppro pri at  ion _____
P os. , Amount A u th o rj za t i on

Bud get
_____ Est  im ate_____
Fo g. Amount

388 $1 15 ,1 66 ,0 00 Pe nd ing * 386 $1 17 ,7 09, 000

Purp ose : Can ce r B io lo gy  has a p p li c a ti o n  to  a l l  of  th e  re sea rc h  th r u s t s  of  
th e  N ati ona l Can ce r Pr og ram. I t s  o v e ra l l  go al  is  tp  g e n e ra te  b a s ic  kno wle dge  
of  th e  fu nd am en ta l b io ch em ic a l,  m o le cu la r,  and s t r u c tu r a l ,  ch an ge s wh ich  oc cu r 
du ri ng  th e  gro wth and  de ve lo pm en t of no rm al and m alignant c e l l s  which  is  e s s e n t ia l  
to  unders ta nd in g  th e  ca use  o f c an c e r.

E x p la n a ti o n : Res ea rc h in  t h i s  a re a  is  co nd uc te d in  go ve rn m en ta l f a c i l i t i e s
and in  aca demic and p r iv a te  i n s t i t u t i o n s  th ro ugh  th e  us e of re sea rc h  g ra n ts *  
c o n tr a c ts  and in tr am u ra l e f f o r t s .  The fo cu s of Ca nc er  B io lo gy  en co mpa sses  two 
m aj or  a re as  of  conce rn . The f i r s t  is  lo s s  of grow th  c o n tr o l,  d u ri n g  wh ich  a c e l l  
which  no rm al ly  do es  no t d iv id e  dev el ops th e  p ro p e rt y  of p e r s is te n t  gr ow th . 
Can ce ro us  gro wth ca n be indu ce d by suc h fa c to rs  as:  ch em ic al  c a rc in o g en s , 
on co ge ni c v ir u s e s , and r a d ia ti o n  working  al one or in  co m bin at io n  w ith  o th e r 
in f lu e n c e s . The seco nd  a re a  of  co nce rn  is  th a t of  m e ta s ta s is  -  th e  in v a sio n  by 
c an ce r c e l l s  of  th e  su rr ound in g  t i s s u e  and e n tr a n c e  in to  th e  bl oo d st re am  by 
somehow ayo-i din g d e s tr u c t io n  by th e  immune sy stem  o f th e  h o s t.

Accom pl ish me nts  in  19 77 : (1 ) I t  ha s be en  dem onst ra te d  th a t  th e  in n e r su rf a c e
of  th e  o u te r c e l l  membrane has a new le v e l of o rg a n iz a ti o n  c o n s is ti n g  of  
c o n t r a c t i l e  co mpo ne nts. Th ese co mp onen ts ap pea r to  e x e r t c o n tr o l over th e  
d i s t r i b u t io n  and m o b il it y  o f c e l l  su rf a c e  m ole cu le s.  (2 ) G enet ic  mu tant  c u lt u re s  
of mammalian c e l l s  a re  a v a i la b le  which  la ck  s p e c if i c  c e l l  su rf a c e  co mpo ne nt s. This  
w i l l  h e lp  to  a s c e r ta in  th e  ro le  o f th e se  comp on en ts in  such  p ro cess es  as:  v ir u s  
in fe c t io n , c e l l u l a r  a g g re g a ti o n , tu m o rig e n ic it y  and dr ug  s e n s i t i v i t y .  (3 ) A 
me thod fo r m ea su ring  th e  e f f e c t s  of a few can cero us c e l l s  on no rm al  em bry on ic 
c e l l s  ha s be en  de ve lo pe d and may se rv e  as  an e x c e ll e n t mod el sy stem  fo r 
in v e s t ig a ti n g  th e  in te r a c t io n  of tum or c e l l s  and no rm al  c e l l s .  (4 ) E str ogen  and 
p r o la c t in  ha ve  be en  id e n t i f ie d  as  re sp o n s ib le  fo r r e g u la ti n g  th e  gro wt h o f mammary 
tumor s in  r a t s .  This  is  im port an t bec au se  i t  begin s to  e x p la in  why c e r ta in  b re a s t 
can ce rs  a re  no t re sp o n si v e  to  c u rre n t endocr in e  th e ra p ie s . (5 ) At th e  F re d e ri c k  
Can ce r R es ea rc h C en te r,  a model ha s be en  de ve lo pe d fo r s tu d y in g  th e  e f f e c t  of  
imm unoth era py in  e s ta b li s h e d  tumors which ha ve  m e ta s ta s iz e d .

O b je c ti v es  fo r 19 78 : R es ea rc h w il l be con tinued  and ex panded  to  in c lu d e :
(1 ) s tu d ie s  to  dete rm in e th e  me chanism of a c ti o n  of  ch em ic al  c a rc in o g en s ; (2 ) 
e f f o r t s  to  a sse ss  th e  key ro le  o f th e  c e l l  su rf a c e  in  tumor  gr ow th , in v a siv en e ss  
and m e ta s ta s is ; and  (3 ) th e  id e n t i f i c a t i o n  of  grow th  and devel opm en ta l r e g u la ti o n  
p ro cess es  th a t  d i f f e r  in  no rm al  and tum or c e l l s .

* A u th o ri z in g  l e g i s la t i o n  e x p ir e s  Se ptem be r 30 , 1977. E x te nsio n  l e g i s l a t i o n  is  
pe nd in g.



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l C ancer I n s t i t u t e -  

Pro gr am  P u rp o se  and A cc om pli sh m ents

A c t i v i t y :  C an cer c e n te r s  s u p p o r t ( P u b li c  H e a lt h  S e rv ic e  A c t,  T i t l e  IV , 
P a r t s  A an d I )

197 7
A p p ro p r ia t io n

P o s . Amount A u th o r iz a t i on

23 $ 5 9 ,4 8 9 ,0 0 0  P end in g  *

1978
Bud ge t ~
E s t i m at e

P o s■ Amount

23 $ 5 9 ,7 5 7 ,0 0 0

P u r p o s e : Th e c a n c e r  c e n te r s  su p p o rt a c t i v i t y  p ro v id e s  fu nds f o r  th e  
dev e lo pm en t and s u p p o r t o f  c e n te r s  which  can  g e n e ra te  new kn ow ledg e ab ou t c a n c e r  
c a u se  and p r e v e n t io n , d e t e c t i o n  an d d ia g n o s i s ,  tr e a tm e n t ,  c a n c e r  b io lo g y , and  
r e h a b i l i t a t i o n  an d en hance  th e  d is s e m in a t io n  o f  t h i s  kn ow ledg e to  th o s e  
r e s p o n s ib le  f o r  th e  h e a l th  c a re  in  th e  s u r ro u n d in g  com m un it ie s . Cor e g r a n t s  
p ro v id e  s u p p o r t fo r  th o s e  e le m e n ts  o f a c a n c e r  c e n te r  t h a t  a re  r e q u i r e d  fo r  
th e  p la n n in g , d ev e lo p m en t,  e v a lu a t i o n ,  a d m in i s t r a t io n ,  and  m a in te n an ce  o f an 
a c t iv e  an d u n i f i e d  c e n t e r .  E x p lo ra to ry  p r o j e c t s  p ro v id e  su p p o rt f o r  p la n n in g  new 
c a n c e r  c e n t e r s  o r  m u l t i d i s c ip l i n a r y  p ro g ra m s,  as  w e ll  a s , to  ex pand , m o d if y , o r  
s t r e n g th e n  e x i s t i n g  c e n te r s  and p ro gra m s.

E x p ia n a t io n : C ancer R esea rc h  C en te rs -,  which  s e rv e  as  n a t io n a l  r e s e a r c h  
r e s o u r c e s ,  pro m ote  e f f e c t i v e  i n t e r a c t i o n  bet w een  b a s ic  and  c l i n i c a l  s c i e n t i s t s  in  th e  co n d u c t of lo n g - te rm  m u l t i d i s c ip l i n a r y  pro gr am s r e l a t e d  to  c a n c e r . The 
d o l l a r s  f o r  r e s e a rc h  a re  p ro v id e d  by r e s e a r c h  g r a n t s  and c o n t r a c t s  and a re  
r e f l e c t e d  u n d e r th e  a p p r o p r i a te  r e s e a rc h  an d c a n c e r  c o n t r o l  a re a s  o f  t h i s  b u d g e t.

A cc om pli sh m ents  in  1977 : 
C om pre hen si ve C an c er C e n te r s , 
w e ll  a s  7 e x p lo r a to r y  p r o j e c t s .

C u r r e n t ly  th e  NCI has  re c o g n iz e d  n in e te e n  (1 9 )
In  FY 19 77 , 63 c o re  g ra n ts  w i l l  be  s u p p o r te d , as

O b je c ti v e s  f o r  19 78 : 
l e v e l  w it h  13 e x p lo r a to r y

In  FY 19 78 , c o r e  s u p p o r t w i l l  re m ain  a t th e  FY 1977 
p r o j e c t s  b e in g  aw ar ded .

* A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber  30 , 19 77 . E x te n s io n  l e g i s l a t i o n  i s  
p en d in g .
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NATIONAL INST ITUTES 'OF HEALTH

Na t i o n a l  C an cer I n s t  i t u t  e- .

P ro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i t y :  R ese arc h  ma np ow er  dev e lo pm en t (P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , 
P a r ts  A an d I )

197 8
197-7 Bud ge t ; ,

A p p ro p r ia t io n E s t im at  e
s . Amount A u th o r iz a ti o n P o s . Amount

8 $ 3 3 ,5 1 0 ,0 0 0 P end in g  * 18 $ 3 1 ,6 4 7 ,0 0 0

■ . (. fc. ... y. . C • > •
P u rp o se r7< Th e R e se a rc h  Manp ow er D ev el op m en t P ro gra m  s u p p o r ts  c l i n i c a l  and  

fu n d am en ta l t r a i n i n g  in  a r e a s  su ch  a s ;  ep id em io lo g y  ,•  c a r c in o g e n e s i s ,  v i r a l  
o n c o lo g y , tu m or b io lo g y , an d im mun olog y.  Th e C l i n i c a l  C an cer E d u c a ti o n  Pro gra m  
a s s i s t s  i n s t i t u t i o n s - ,  in c lu d in g  m e d ic a l and d e n ta l  .s c h o o ls , in  im pro v in g  th e  
q u a l i t y  and. s c o p e :of t h e i r  c l i n i c a l  c a n c e r  te a c h in g  a c t i v i t i e s  d i r e c te d  to w ard  
u n d e r g r a d u a te  a n d ;g r a d u a te , s t u d e n t s ,  an d p r a c t i c i n g  p h y s ic ia n s  and  d e n t i s t s .  , .

> i n l  -i: . • . - .. . ■ - ’ •> .• ■ •, i , . '■■■ <
E x p la n a t io n : . T he  g ra n t m ec han is m  i s  u t i l i z e d  t o  p ro v id e  s u p p o r t, , ( in - t h e  form  

of  fe ll o w sh ip s  t o  t h e  e d u c a ti o n  pr ogra m s 1 t o  i n d iv id u a l s  au d i n s t i t u t i o n s  in  - 
p e r fo rm a n c e © !  t r a i n i n g  an d  e d u c a ti o n  pr og ra m s r e l a t e d  to . c a n c e r  r e s e a r c h .  ' ■

A cc om pli sh m en ts  in  1977 : D u ri n g  FY 19 77 , 43 3 N a ti o n a l R esea rc h  S e rv ic e  Awa rd 
f e l lo w s h ip s  to  b o th  in d iv id u a l s  and i n s t i t u t i o n s ’ f o r  t r a i n i n g  in  th e  v a r io u s  
r e s e a r c h  d i s c i p l i n e s  ,a nd  .85  C l i n i c a l  C ancer E d u c a ti o n  g r a n t s  t o  m e d ic a l a n d .d e n ta l  
i n s t i t u t i o n s ,  wj.j.1 be= a w ard ed .-  A ls o , 129  R e s e a rc h -C a re e r  P ro gra m  aw ar ds w i l l  be  [■. 
made t© : b o th  yo un g d e y e lo p iu g  i n v e s t i g a t o r s  and  e s t a b l i s h e d  s e n i o r i n v e s t i g a t o r s .

O b je c ti v e s  f o r  1978: I t  i s  e s ti m a te d  t h a t  407 N a ti o n a l R esea rc h  S e rv ic e  
Awards , (. fe ll o w sh ip s ;)  y i ' l l  be aw ard ed . A d d i t i o n a l ly , 77 C l i n i c a l  C an cer E d u c a ti o n  
g ra p ia .g n d , 1.25, Re se ar ch  C a re e r- P ro gra m  g r a n t s  w i l l  be fu n d ed , Only,  new pos t, : 
d o c to r a l ,  i n d i v id u a l - f e l lo w s h ip s  aw ar ds w i l l  be  . s t a r t e d .  No new i n s t i t u t i o n a l  p r e -  
o r  p o s t ’-d o cS p ra l. ,i fa i. lo w sh ip e  w i l l  be  s u p p o r te d ., ., .

lu  5-iuj -S” « ‘ ii  v : l ‘ r r i  i  . -... ■< • —f. ' s ’1:............. , ........ -

*  A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber 30 , 19 77.  E x te n s io n  l e g i s l a t i o n  i s  
p e n d in g .

8 7 -1 55  0  -  77 -  19



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l C an c e r I n s t i t u t e

Pro gr am  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y :  C o n s tr u c t io n  ( P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , P a r t s  A an d I )

1978
1977

A p p ro p r ia t io n
A u th o r iz a t io n P o s .

Bud ge t
E s t i m ate

P o s . Amount Amount

15 $ 2 2 ,8 7 3 ,0 0 0 P en d in g  * 14 $ 1 2 ,8 9 5 ,0 0 0

P u rp o s e : Th e m ajo r p u rp o se  o f th e  c o n s t r u c t io n  pr og ra m  i s  to  p ro v id e  fo r  
th e  c r e a t i o n  o f  new p h y s ic a l r e s o u r c e s  n e c e s s a ry  fo r  new and ex p an d in g  c a n c e r  
r e s e a r c h  p ro g ra m s,  as  w e ll  as  th e  a l t e r a t i o n  an d r e n o v a t io n  o f  e x i s t i n g  
f a c i l i t i e s  fo r  b o th  b a s ic  an d c l i n i c a l  r e s e a r c h .

E x p la n a t i o n : C o n s tr u c t io n  fu nds a ll o w  g r a n t s  fo r  th e  deve lo pm en t o f 
c a n c e r  r e s e a r c h  c e n te r s  a u th o r iz e d  u n d e r th e  N a ti o n a l C an cer A c t.  F unds a re  
a l s o  p ro v id e d  t o  c o n t r a c t  fo r  th e  r e n o v a t io n  an d u p d a ti n g  o f  NCI f a c i l i t i e s  on  
th e  NIH ca m pu s,  and a t o th e r  F e d e ra l f a c i l i t i e s ,  in c lu d in g  th e  F r e d e r ic k  
C ancer R esea rc h  C e n te r . O nl y a f t e r  e x te n s iv e  re v ie w  o f th e  r e s e a r c h  pro gra m  
to  be  house d  ( in c lu d in g  co m pet en ce o f  th e  i n v e s t i g a t o r ,  s c i e n t i f i c  m e r it  and  
r o l e  in  th e  N a ti o n a l C ancer P ro gra m ) ca n  a c o n s t r u c t io n  p r o je c t  be  ap pro ved  
an d fu n d ed . Th e r a t e  o f F e d e r a l p a r t i c i p a t i o n  is  up to  75% o f  e l i g i b l e  
c o n s t r u c t io n  c o s t s .  o '

A cco m pli sh m ents  in  19 77: C o n s t r u c t io n  fu nds p ro v id e d  f o r  f i s c a l  y e a r  
197 7 a r e  b e in g  u t i l i z e d  t o  c o n t in u e  im pr ov em en t o f e x i s t i n g  f a c i l i t i e s  
n e c e s s a ry  t o  s u p p o r t th e  e f f i c i e n t  and  r a p id  a t ta in m e n t of th e  g o a ls  o f  th e  
N a ti o n a l C an c er P ro gra m .

O b je c ti v e s  f o r  19 78 : A lt hough  c o n t r a c t  c o n s t r u c t io n  w i l l  be c a r r i e d  ou t 
on  th e  NIH camp us  an d o th e r  F e d e ra l f a c i l i t i e s ,  in c lu d in g  th e  F r e d e r i c k  C an cer 
R esea rc h  C e n te r , th e  m ajo r co m po ne nt  o f th e  I n s t i t u t e ' s  c o n s t r u c t i o n  p ro gra m  
w i l l  be  N C I' s  p a r t i c i p a t i o n  in  m ak in g a v a i l a b l e  s p e c i a l  c o n ta in m en t f a c i l i t i e s  
t o  p re v e n t a c c id e n t a l  ha rm  to  th e  env ir o n m en t o r  th e  co m mun ity  as  a r e s u l t  o f 
N IH 's  new m a jo r r e s e a rc h  e f f o r t s  on  re co m b in an t DNA. A d d i t i o n a l ly ,  th e s e  
fu nds w i l l  p e rm it  new c o n s t r u c t i o n ,  a l t e r a t i o n  and re n o v a t io n  o f e x i s t i n g  
f a c i l i t i e s  and th e  co m p le ti o n  o f  s h e l l  sp ace  in  s e le c te d  c a n c e r  c e n t e r s .

* A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber 30 , 19 77 . E x te n s io n  l e g i s l a t i o n  
i s  p en d in g .
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N a ti o n a l C ancer I n s t i t u t e

Pro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i ty :  C ancer c o n t r o l  ( P u b li c  h e a l t h  S e rv ic e  A c t,  T i t l e  IV , P a r t s  A an d I )

197 8
1977

A p p ro p r ia t io n______
P o s . Amount A u th o r iz a t io n

81 $ 6 0 ,1 0 1 ,0 0 0 P en d in g  *

Bud ge t 
E s t im ate

P o s ■ _  Amount

80 $ 6 0 ,8 3 5 ,0 0 0

P u rp o s e : Th e p ri m ary  g o a l o f  th e  C an cer C o n tr o l P ro gra m  i s  to  e s t a b l i s h  and 
c o n t in u e  a n a t io n a l  e f f o r t  to  a s s i s t  in  th e  mos t ti m e ly  t r a n s f e r  o f  th e  l a t e s t  
p ro ven  and p r a c t i c a l  r e s e a r c h  kno w le dg e o r  t e c h n o lo g i c a l  ad v an ces  to  th e  h e a l th  
p r o v id e r s  an d th e  g e n e ra l p u b l ic  o f  th e  U n it e d  S t a t e s .  In  o r d e r  to  a c h ie v e  t h i s ,  
th e  C an c er C o n tr o l P ro gra m  c o o r d in a te s  i t s  e f f o r t s  and a c t i v i t i e s  w it h  S ta t e  
H e a lt h  D ep a rtm en ts , h e a l th  c a re  d e l iv e r y  i n s t i t u t i o n s ,  o th e r  gove rn m en t a g e n c ie s , 
and s o c i e t i e s  o r  a s s o c i a t i o n s  in v o lv e d  in  com b ati n g  c a n c e r .

E x p la n a t io n : Th e pro gra m  i s  d e f in e d  in  te rm s o f t h r e e  m a jo r a r e a s  o f 
e m p h a s is : (1 )  p r e v e n t io n ;  (2 )  d e t e c t i o n ,  d ia g n o s i s  an d p r e t r e a tm e n t  e v a lu a t i o n ;
and (3 )  t r e a tm e n t ,  r e h a b i l i t a t i o n  an d c o n t in u in g  c a r e .  C an cer C o n t r o l 's  p r in c ip l e  
o b je c t i v e  i s  t o  r e l a y  s i g n i f i c a n t  f in d in g s  o r  d i s c o v e r i e s ,  an d in  so  d o in g , 
m in im iz e  th e  in c id e n c e  o f  c a n c e r  an d p re v e n t u n n e c e ss a ry  d e a th  fr om  th e  d i s e a s e .

A cco m pli sh m ents  i n  19 77 : N in e c l i n i c a l  onco lo gy  p ro gra m s a r e  b e in g  d ev e lo p ed  
in  co m mun ity  h o s p i t a l s  to  im pl em en t and c o o r d in a te  c a n c e r  c o n t r o l  a c t i v i t i e s  a t 
th e  co m mun ity  l e v e l .  C o l l a b o r a t io n  h a s  beg un w it h  c l i n i c a l  c o o p e ra t iv e  g ro ups to  
d e v e lo p  c a n c e r  c o n t r o l  pro gr am s to  in c r e a s e  th e  p a r t i c i p a t i o n  o f co m mun ity  
o n c o lo g i s t s  in  c o o p e ra ti v e  tr e a tm e n t  p r o to c o l s .  S ix  R a d io lo g ic  P h y s ic s  C e n te rs  
f o r  m o n it o r in g  and p r o v id in g  q u a l i t y  c o n t r o l  o f th e  u se  c f  r a d io th e r a p y  u n i t s  w er e 
e s t a b l i s h e d  to  a c t a s  a r e s o u r c e  in  c o n s u l t a t i o n  and c o n t in u in g  e d u c a t io n  fo r  
m e d ic a l p h y s i c i s t s .  More th a n  50  co m m un ity h o s p i t a l s  a re  now p a r t i c i p a t i n g  in  
t h i s  q u a l i t y  c o n t r o l  d e m o n s t ra ti o n  pro gra m .

O b je c ti v e s  f o r  19 78 : Some m a jo r p r o j e c t s  to  be  p u rs u ed  a r e :  m o n i to r in g  o f 
a t  l e a s t  3 ,0 0 0  yo un g wom en, b o rn  be tw een  194 3 and 1963  an d ex pose d  b e f o r e  b i r t h  to  
D ie th y  1 s t i l b e s t r o l  (D ES ). An a s s o c i a t i o n  h a s  been  e s t a b l i s h e d  be tw een  f e t a l  
ex p o su re  to  DES an d m a li g n a n c ie s  o f  th e  g e n i t a l  t r a c t .  An in c r e a s e d  u n d e rs ta n d in g  
by  th e  g e n e ra l p u b li c  o f  o c c u p a t io n a l  and e n v ir o n m e n ta l c a rc in o g e n s  w i l l  c o n t in u e  
t o  be  pro m ot ed  th ro u g h  in te ra g e n c y  e f f o r t s  w it h  th e  O c c u p a t io n a l S a f e ty  and H e a lt h  
A d m in is t r a ti o n  an d th e  C e n te r  f o r  D is e a s e  C o n tr o l . C o n ti n u in g  em phasis  w i l l  be  
p la c e d  on  pro gr am s to  a s s i s t  co m mun ity  h o s p i t a l s  and l o c a l  p h y s ic ia n s  to  im pl em en t 
o p ti m a l t r e a tm e n t , r e h a b i l i t a t i o n ,  an d c o n t in u in g  c a re  p a t i e n t  man agem en t 
p r o to c o ls  u s in g  th e  m os t mod er n t h e r a p i e s  an d m u l t i d i s c i p l i n a r y  te am s th ro u g h  th e  
C om m unity-B as ed , C e n te r s -O u tre a c h  an d s in g le  I n t e r v e n t  i o n  p ro gra m  ap p ro a c h .

* A u th o r iz in g  l e g i s l a t i o n  e x p i r e s  S ep te m ber 30 , 19 77.  E x te n s io n  l e g i s l a t i o n  is  
p en d in g .
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A G EM EN T, N A TIO N A L IN S T IT U T E S  OF H E A L T H  
E L L E N  W O RM SER, D IR EC TO R , D IV IS IO N  OF H E A L T H , BUDGET  
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M r. F lo od . N o w , w e  w il l h e a r  th e  N a t io n a l  I n s t i t u t e  o f  E n v i r o n ­
m e n ta l  H e a l th  S c ie n c e s . T h i s  p r e s e n ta t io n  w il l b e  m a d e  b y  D r . D a v id  
P .  R a i l , t h e  D ir e c to r . W e  h a v e  y o u r  b io g r a p h ic a l  s k e tc h , w h ic h  w e 
w i l l  p la c e  in  t h e  r e c o rd  a t  t h i s  p o in t .

[ D r . R a i l ’s b io g r a p h ic a l  s k e tc h  fo l lo w s :]

Depa rtm ent of H ea lt h, E ducation, and W elfare

NATIONAL IN ST IT UT E OF ENV IRONMENTAL HE AL TH  SERVICE

Na me : David P. Rai l, M.D., Ph. D.
Po sit ion s: Director, National  In sti tu te  of Environm ental Health  Sciences, Assistant  Surgeon General, Public Health Service.
Birthplace  and date : Aurora, Ill., August 3, 1926.
Ed uc at ion: B.A., North Centra l College, 1946; M.S., Nor thwestern  University, 1948; Ph. D., Nor thwestern  Universi ty, 1951; and M.D., Northweste rn Univers ity, 1951.

Experience
Director, Nat iona l Ins titute  of Environmen tal Health Sciences, 1971-present .Associa te Scientific Director for  Exper imental  Therapeutics, Nat ional Cancer Ins titute , 1966-71.
Chief, Laboratory of Chemical Pharmacology , National  Cancer Ins titu te.  1963-69.
Head, Clinica l I’lia rmacology and Exp erim ental Therapeutics  Service, General Medicine Branch,  National C ancer Ins titute , 1958-63.
Scientist, Clinical  Pharmacology and  Experim enta l The rapeut ics Service, General  Medicine Branch,  National  C ancer Ins titu te,  1955-58.
Scientist, Laboratory  of Chemical Pharmacology, Nat iona l Cancer Ins titu te, 1953-55.
Inte rn, Second (Cornell) Medical Division, Bellevue Hospital, 1952-53.Resea rch Associa te in Pharmaco logy, Nor thweste rn University, 1950.Ass istant in Pharmaco logy, Nor thwestern Unive rsity, 1949-50.Baxte r Fellow 'in Pharmacology, Nor thweste rn University, 1947-49.

Assoc iate memberships
American Associa tion for the  Advancement of Science.Society f or Experimenta l Biology and Medicine.
American Society for  Pharmacology a nd Experimenta l Therape uticsAmerican Associa tion for Cancer Reearch.
American Society for Clinica l Investig ation .Society of Toxicology.
Society for  Occupational  and Environmen tal Health.
American College of  Pre ventive  Medicine.
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Special awards, citations, or publications.
Member, National Academy of Sciences/National Research Council Safe Drink­

ing Water Committee, 1975 to present.
Member, Secretary’s Review Panel  on New Drug Regulation, 1975 to present.
Associate Editor, Jour nal of Toxicology and Environmental Health, 1974 to 

present.
Editor ial Board, Archives of Environmental Health, 1973-76.
Chairman, DHEW Committee to Coordinate Toxicology and Related Programs, 

1973 to present.
U.S. Coordinator, Environmental Health Program, United States-U.S.S.R. 

Health Exchange Agreement, 1972 to present.
U.S. Coordinator, Biological and Genetic Consequences Project, United States- 

U.S.S.R. Environmental Protection Agreement, 1972 to present.
Adjunct Professor, University of North Carolina, Chapel Hill, 1972 to present.
Chairman, OST-CEQ, Ad Hoc Committee on Environmental Health Research, 

1971-72.
Associate Editor, Cancer Research, 1976-1974.
Chairman, HEW Departme ntal Committee on Drug Research and Regula­

tions, 1970.
Editorial  Board, Pharmacological Reviews, 1969-72.
Chairman, National Ins titu te of General Medical Sciences Pharmacology- 

Toxicology Review Committee, 1967-69.
Member, Graduate Council, George Washington University, 1962-71.
Editorial Board, Proceedings of the Society for Experim ental Biology and 

Medicine, 1962-65.
Lecture r in Physiology, Medical School, George Washington University, 

1958-62.
Meritorious Service Medal; Distinguished Service Medal; Dr. Rail lias au­

thored and co-authored over 100 published papers re lating  to comparative pharma­
cology, cancer chemotherapy, blood-brain barrier , blood CSF barrier , pesticide 
toxicology, and drug research and regulation.

Mr. Flood. Do you have some people with you that  you want us to 
meet?

Dr. Rall. I  am delighted to introduce on my far  left, Airs. Peggy 
McKinney, our budget officer, and introduce to you on my immediate 
left, Mr. Paul Waugaman, who is our new executive officer, who you 
saw last time as the neurological disease executive officer.

Mr. F lood. All right , and we have your statement which we will 
insert in the record a t this  point , Doctor.

[Dr. Rai l’s complete statement follows:]
Statement by Director, National  I nstitute of E nvironmental H ealth

Sciences, on “National I nst itute of E nvironmental Health  Scienc es”

Mr. Chairman and members of the committee, It  is a pleasure to appear before 
you again. This past year has been a good year  and a bad year. It  h as been good 
in tha t NIEHS can now look forward to adequate physical facilities for research 
programs. Last year Congress appropriated  the remaining funds needed for con­
struction of our permanent build ings; these should be ready for our use in 1980.

Congress also provided NIEHS funds to sta rt a nation al environmental mutagen 
screening program tha t will eventually test all compounds produced in commer­
cial quantities. This program, now being initia ted by NIEHS, consists of three  
different levels of tes ting systems. The first level, called tier  1, consists of several 
very simple tes ting systems composed of cells in culture plus mammalian activ a­
tion systems th at should be able to handle 1,000 compounds per  year. Compounds 
will initially be screened for mutagenicity in tier  1, and the results  obtained in 
tier  1, together with what is otherwise known about the compound, will dictate 
whether to continue the test of the compound in tier  2 and tier 3. Tier 2 consists 
of two different Drosophila systems, and tier 3 of four different whole-animal 
systems. By using the tier  approach, NIEHS bopes to identify not only which 
compounds are mutagenic, but also which tests are most valid for determining 
mutagenicity. .

NIEHS is also working closely with the National  Cancer Inst itute (NC I) to 
obtain more information from their cancer bioassay program. For a number of
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years, NCI has been testing several hundred chemicals for carcinogenicity in rodents. Up to now, the NCI program has properly examined only the carcinogenic effects of the chemicals tested and has not exploited potentially useful inform a­tion on other subchronic toxic effects. Now, following last year’s congressional mandate and funding for an NIEHS program in this area, our staff—together with NCI personnel—will study the use of new short-term tests for determining toxicity in order to establish priorities for te sting additional chemicals in rodents. But more important, the two NIH Insti tutes  will begin monitoring a wide range of effects on organs, physiology, neurology, and behavior.NIEHS now has, thanks  to the report of the second task force on research  planning in environmental health science, a road map for future  research in this area. The report of the task force—established at the direction of Congress to identify, review, and evaluate needs in the environmental health research area— contains specific recommendations to guide environmental health  research. It  places prim ary emphasis on preventive toxicology—prediction and prevention of environmentally related  diseases before they become overt and beyond control.Another major accomplishment during the past year was the passage of the Toxic Substances Control Act. This act not only provides authority to remove from commerce those agents tha t are toxic but, more important, it also provides tools to withhold from commerce those comi>ounds we are not sure about due to insufficient data. Thus, it acts as a time-shortening device tha t will enable us to identi fy a compound as a hazard prior to it s dispersal throughout the environ­ment. The act also calls for stric t control of th e indust rial chemicals polychlori­nated biphenyls (PCB ’s) .
In addition, the act has expanded the need for research manpower in envi­ronmental toxicology. Presently, industry, higher education, and government are experiencing difficulty in their ability to find and h ire qualified indiv iduals to per­form or lead efforts in assessment of risk associated with exposure to environ­mental chemicals. In 1976, only one qua rter  of the positions listed in the Society of Toxicology Placement Bureau were filled, due to the dearth  of a ppropriately trained  individuals. Russell Train, in summing up his experience as EPA Admin­istrator, has also mentioned the need for traine d staff scientists in his agency. The N IEHS train ing program is the only focused Federal support mechanism by which universi ties and o ther nonprofit ins titution s ar e funded to tra in individuals for research careers in this  area.
Mention of the PCB’s reminds us tha t this has not been a good year for many people in the United States. NIEHS warned at a conference in 1971 tha t PCB’s were a health  hazard and must be controlled; yet, this year, we have seen the virtual demise of the Great Lakes’ fishing indus try—the closing of the Hudson River to fishing. Because of reports of PCB contamination of m others’ milk, we have seen a possible hea lth question posed for nursing babies. We have also heard the anxiety expressed by residents of metropolitan Washington, D.C., who wonder about any adverse health effects from the asbestos in the dust from the crushed rock on th eir roads and driveways.
These are but a few examples of today’s environmental health concerns, but they ar e indeed serious problems. Let me spend a few moments to discuss NIEHS’ efforts to solve them.
I have discussed PCB’s with you often; 1,400 million pounds of these heat- resistan t, nonburnable industrial fluids have been manufactured to date, and over 1 billion pounds remain either in the environment or in use and are, there­fore, likely to end up  in the environment where they will pers ist for decades. We may be seeing not the end of the PCB problem, but  the beginning.Historically, human exposure has come from direct PCB contamination  of fish, poultry, eggs, milk, and other foods as a result of an accident. Fortunately, these accidental leaks and exposures appear to have been controlled; and the pri­mary route of human exposure currently is via freshw ater fish which have bio­accumulated PCB’s. The PCB’s have entered streams and lakes via indust rial effluents or sewage or landfill runoffs. Fish in these streams and lakes are able to concentrate these chemicals up to 300,000 times and store them in thei r bodies. It is presumed th at this, now and in the future, will be the major source of human exposure.

PCB’s are a mixtur e of closely related organochlorine compounds. Once in the body, some of these PCB’s are slowly chemically altered, or metabolized, and excr eted; but others resist metabolism and cannot be excreted and persist  in the body for years. In the body, they are highly concentrated in the fatty tissues and
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fluids. Human bre ast  milk contains  abou t 4 perce nt f a t; and PCB's are  con­
cen trat ed in the  milk fat.  Nurs ing babies, ther efor e, receive a higher  dose of 
PCB’s per un it weight than  the  general popul ation  and are possibly at  risk. 
PCB’s ha ve been shown to cause  skin disorders , metabo lic diseases , and—in some 
animal  expe rime nts—cance r. Wh at risk  is the re for hum ans ?

An NIEHS gra ntee—Dr. J. R. Allen at  the  Univ ersity of Wisconsin—ha s fed 
rhesus monkeys low levels of PCB's in the ir tot al diet  before, during , and af te r 
pregnancy aud delivery. Their babies are  small at  birth, do not gain  weight 
well, and have skin rash es; they are  not heal thy babies. The concent ratio ns of 
PCB’s the monkey offspring  were exposed to ar e higher  tha n those expected 
for human babies on mot hers ’ milk. NIE HS is planning to launch  a study of 
babies in North  Carolina to determine  PCB levels in mot hers ’ milk and  whether 
babies nurs ing on milk with  high PCB levels do as well as those with  low or 
nonde tectab le PCB levels. This  study  will tak e 18 months, but it will give us 
some answers to the quest ions about PCB’s in mothers ’ m ilk ; questions we sim­
ply canno t answer  now.

I indicated th at  some PCB ’s cannot be metaboli zed, or chemically alte red  and 
excreted. NIE HS scie ntis ts have shown th at  these  PCB’s are  actu ally  excre ted 
by the liver and bile into the inte stin e where  they are  promp tly and  almost 
completely reabsorbed. In essence, they are  recycled. An NIEH S grantee , Dr. 
Phi lip S. Guzelia n at  the Medical College of Virginia, studying  the  work ers 
exposed to the  pestic ide Kepone (which is a chemical ly sim ilar  p ers iste nt organo- 
chlor ine comp ound ), wondered if this  cycle could be broken. Th at is, could a 
drug be given th at  would bind Kepone in the  intestine, thus  preventin g its  re­
abso rptio n and gre atly  acce lera ting  its excre tion and removal from the  body. 
In  an uncontrolle d study with  seven pat ient s, Guzelian found th at  admi nis tra ­
tion of a compound called  chloe styra mine  incre ased  the excre tion of Kepone 
sev enf old ; a contro lled stud y is now confirming these  resul ts. Thus, by making  
use of basic knowledge abou t the metabolism and excre tion of these agents, 
a pote ntial ly usefu l the rap eut ic regimen has been developed for huma ns suf ­
feri ng from expos ure to Kepone. This  offers hope th at  sim ilar  the rap eut ic trea t­
ment may be found for other members of this class of toxic per sist ent  environ­
men tal poll utan ts, including DDT and  its  der iva ties  the PCB’s and poly- 
brom inated  biphenyls (P BB’s) .

The second problem I wa nt to discuss with  you rela tes to asbestos and to 
work unde rway  at  one of our unive rsity-base d cente rs. Dr. Irving Selikoff's 
group  at  Mt. Sinai, respo nding to a requ est from concerned citizens, surveyed 
the  are a surroun ding  the  Rockville, Md., crushed stone quarry.  They found 
signif icant concent ratio ns of asbestos around the quarr y and at  sites  where the 
crush ed rock was used. These conc entra tions  were high er tha n those previously 
measured in other urb an are as and communitie s, but much lower tha n typical  
occupati onal exposures. We promptly notified the app rop ria te regu lato ry au­
tho riti es of Dr. Selikoff's findings.

Wh at risk  is the re to those  people exposed to dus t from this crushed rock? 
We do not yet know, but these  exposures may be equivalen t to those  causing 
“by stan der” disease from asbestos. Within the  next decade, we may or may not 
begin to see ex tra  cases of eith er mesothel ioma or lung cancer. Wh at is needed 
now is a more thorough survey of asbesto s con cent ratio n in those  are as and, 
if the findings ar e confirmed as I am confident they will be, app rop ria te control  
action. This is not likely to be a problem confined to the  Rockville qua rry. The 
band of serp enti ne rock, from whence the asbestos comes, exten ds up and down 
the  eas t coast. Other rock quarr ies  nor th and sout h of Rockville may also con­
tain unsuspe cted asbestos.

Problems such as those  rela ting  to PCB’s and asbestos, and accompl ishments 
over the pas t year , present us with  an enormous  challenge for the future . The 
Toxic Substances Contro l Act, for example, demands th at  those of us engaged 
in rese arch  provid e rapid, inexpensive, and less manpower intensive means  for 
determin ing which environmen tal agents are  haza rdous. It  recognizes tha t 
screenin g large  numb ers of compounds is not possible using tra dit ion al whole 
anim al tests, given the ir lim itat ion s of time, sensitiv ity, and cost, and stres ses 
the essential role of rapid, simple test  system s for  implem enting the  progra m 
provided  by the  law.

To meet thi s challenge,  Insti tu te  scie ntis ts are  developing several rapid test  
systems for iden tify ing chemical mutagens and, possibly, carcinogens. They are  
workin g on a spot tes t system  using a DNA repai r-deficient str ain of the
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Neuroapora microorganism and on a system to detec t mutation s in mamm alian sperm, which is based on stai ning und er selective conditions.
Anothe r are a of challenge for us at  NIE HS  concerns neurological and be­havioral toxicology. The effects of low chron ic doses of environme ntal chemicals on neurological and ment al funct ions are very subtle and largely undetecta ble at  present. If, for  example, a drug  or chemical has caused a 15-perce nt decrea se in the IQ of offspring, there cur ren tly would be no way of knowing. Yet, in many instan ces, neurological and behav ioral  changes may be produced by a chemical before significa nt somatic  effects can be seen. In fact, we know’ th at  neurological and behavioral changes are among the early  signs of toxi city of many, or  even most, i>ersistent chemicals, for  example the  heavy metals and chlorinated hydrocarbons . To respond to the  challenge in thi s area , NIE HS  is developing an int ram ura l and ext ram ura l program aimed at developing objec­tive methods for detec ting early neurological and behavioral effects of envi ron­ment al conta mina nts. If  these methods can be devised, then neurological and behavioral changes would serve as an ear ly warning system for  oth er toxic effect s; and they could uncover disease  before irreversib le damage is done.Fu rth er  challen ges in the coming year  will be to implement the  mar ine and freshw ater biomedical research supp ort plan we have developed at  the  direc tion of Congress. The plan  proposes core sup por t for marin e and fre shw ate r bio­medical laboratories.  We intend  to stre ngthen  our technological surveillan ce program so th at  we can assess wha t is going on in the enviro nment in orde r to obtai n advance warning of pote ntia l problems in time to do something about them.
In all these  a ctiv ities , w’e have been and will continue t o be m indful of the need for interagen cy coordin ation and cooperation with other agencies involved in environme ntal hea lth concerns.
We will also continue to stre ss the  impo rtanc e of disse mina ting our research resu lts as broa dly as possible. In general , NIE HS deals with thre e publics—the regu lator s and the regula ted, medical practit ioners,  and the general public— and it actively involves all thre e groups in its  activ ities . One m ajor  NIEHS pro­gram tha t involves these thre e groups is the  sponsorship of conferences on cr iti ­cal environm ental  hea lth prob’ems. These conferences  are  held in response  to urg ent or potentia l environme ntal heal th problem s; and dur ing the  las t year  we sponsored  meetings on such topics as environmental arsenic, hea lth prob­lems of energy technologies, envi ronm ental oxidants, and tar ge t organ  toxicity.  Because  of the  nat ion al importance  of these conferences, press  coverage is ex­tensiv e and much of the  information is published by the new’S media. NIEHS looks to the  press to play a major role in inform ing the gene ral public of  po­ten tia l environm ental  heal th problems and stra tegi es for prev entin g human disease. Deta iled conference  proceedings  ar e published in Environm ental Hea lth Perspectives, a professional jou rna l sponsored  by NIEH S, which is widely dis­trib ute d to those  in the enviro nmental heal th field and to inte rest ed citizens.Other w’ays NIE HS encourage s wide communication of its rese arch  resu lts are  through pubHcation of its  scie ntis ts’ work in a w’ide v arie ty of profe ssiona l journals (inc luding those read by medical  prac tit ion ers ), throu gh interagen cy liaison  activities, and throu gh freq uent  contacts with news media personnel on environm ental  hea lth problems or pote ntia l problems. We also prepar e and dis trib ute  pamphlets on our mission and resea rch programs and respond to a number of public inqu iries  rega rding pa rticu lar  enviro nmental hea lth  concerns. In addit ion, dur ing this  past  year, I have  been taking pa rt in the  work  of the  NIH  Task  Force on Communication, which is attempt ing to develop improved means for  disse minating  resea rch information. All these efforts  will continue.In conclusion, Mr. Chairman, the  budget request for the Natio nal In sti tute of Env ironmen tal Hea lth Sciences for 1978 is $58,100,000. I shall be pleased to answer  a ny questions you may have.

NE W RESEARCH  GRANTS

Mr.  F lood. Now, we notice th at  yo ur  whole bud get  proposes an increase  of 20 percen t over fiscal ye ar  1977. How ever , when we tak e a look at  yo ur  allocat ion  fo r new research gran ts,  T see th at  you are proposing  th e same level as 1977. W hy  isn ’t th at  catego ry go ing up  at  least 20 pe rce nt?
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Dr. R all. It  is going up  less than we would like  it to. I t will go up 
a small amount.

Mr. Flood. Why isn’t it going up 20 percent like the rest of the 
program across-the-board, why ?

Dr. Rall. The same problem with competing prioritie s. We are in 
the process, as you are aware-----

Mr. F lood, is  tha t what you call realining prioriti es ?
Dr. Rall. Tha t is a good phrase.
Mr. Flood. It  is not mine. I t is a classical one around the Hill.
Dr. Rall. The other phrase is the midcourse correction.
Mr. Flood. Yes, we have used tha t before.
Dr. Rall. We are in the process of try ing  to staff up in a logical, 

rational way for our new research facility , and we have put  a l arger 
fraction of our new resources in the intramura l research program.

Mr. F lood. Is the  level you propose then in the budget for the new 
research gran ts; is that  about the maximum th at you could effectively 
spend to initiate these new activities?

Dr. Rall. We could effectively spend it.
Mr. F lood. Can you use more ?
Dr. Rall. Yes.
Mr. Flood. How much ? In  what areas ?
Dr. Rall. In  the grants area, we would like to increase i t so we can 

have more new research grants, perhaps $1 million there. We think 
it is very important, and I hope we can t alk about this more, in the 
research training area.

RESEARCH TRAINING

In  research training we think  we could add an additional $3.5 
million comfortably. We think  this is absolutely the major area we 
ought to focus on now because of the requirements with the Toxic 
Substances Control Act, and Resource Recovery and Conservation 
Act, both of which will place a major burden on this Nation’s toxi­
cologists and pathologists.

Mr. F lood. Take a look at your budget fo r tra inin g programs.
Dr. Rall. Yes, indeed.
Mr. Flood. If  you are talk ing about the t rain ing program, how do 

you explain the rationale behind the 33-percent reduction in the  tra in­
ing programs? You have an overall increase of $9 million for your 
institution. Why are you giving train ing such a very low, low priority ? 
We keep hearing all about these needs for manpower in environmental 
health. Here you have a 33-percent reduction.

Dr. Rall. We lost an argument with our colleagues downtown on 
that.  We think it is terr ibly importan t. We had placed a much higher 
prio rity on institu tional train ing.

Mr. F lood. Now you know. Doctor, tha t the committee provided ad­
ditional funds in the supplemental appropria tion to t rain  more toxi­
cologists, and veterinary pathologists. We made a big thing out of 
that. What percentage of your proposed 1978 training  budget will be 
used to train that  type of  manpower?

Dr. Rall. All of it. They overlap completely.
Mr. Flood. H ow much are you going to spend in 1978 to continue 

this t rain ing program that  we set up in the supplemental just passed ?
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Ho w mu ch will you use in 1978 t o con tinue the  prog ram we sta rte d in  the s upple me nta l ?
Dr . Rall. I t  is my un de rs tand ing th at as of now we w ill not be able 

to continue the new level  as reflected by the  fiscal ye ar  1977 supp le­
me nta l in  1978. The  1978 reques t before you is based on the 1977 level 
of  $2.2 m illi on  fo r training . In  or de r to  s ust ain  the  hi gh er  1977 level 
int o 1978 we est ima te a mi nim um  1978 req uir em ent of  an addi tio na l $2.1 m illi on fo r tra in ing.

Mr. F lood. W ha t othe r kin ds  of  ma npow er are  you go ing  to trai n unde r th is  bu dg et  th at  you  hav e?
Dr . R all. These are  the pr im ar y kin ds,  the  toxico log ists , the vet- 

inary pa tho logis ts and the  epid emiolo gis ts. These are  the three we need  t he  m ost.
TRA INING DEMANDS

Mr.  F lood. Do you hav e any da ta  whi ch shows the to ta l numb er of 
people th at sho uld  be trai ni ng  in  env ironm ental  he al th  sciences  in 
orde r to  m eet the cu rre nt  dema nd as well  as the  dem and  fo r the  nex t 10 ye ars  ?

Dr . Rall. We have some da ta.  L et  me review it  with  you briefly.
Mr.  F lood. You may  w an t to pu t th at  in the reco rd.
Dr . Rall. I  shal l, b ut  I  w ill say  a lso th at  th e Soc iety  f or  Toxic ology 

has a t ot al  o f 800 m embers. Tha t is the  to ta l p ool we are t al ki ng  about. 
They have  a job  placem ent  prog ram each yea r. Ov er the las t 3 or  4 
years  the y have only  been able  to  fill one-t hi rd  o r less of the  a vai lab le 
jobs wi th traine d toxicologis ts. Th ere are  at lea st 100 jo b op po rtu ni ­
ties fo r a very spec ialized kind  of  toxico log ist,  the  inha la tio n toxi ­cologist . N ot one of  those 100 jobs ha s been  filled.

As you know, the Toxic  Substance s C ontro l Ac t was passed in Octo­
ber.  Th e analy sis  by Booz-Allen , Ham ilton  and Fo ster  D. Snell  sug­
ges ts th is  will req uir e on Day 1 somewhere betw een 160 and 760 
tox ico log ists  in indu st ry  to fulf ill the ma ndate s of th at  act. Th e Na ­tio n sim ply  doesn’t hav e those  t ra in ed  people.

Mr. F lood. For  th e record , can  you show us the dema nds fo r 10 years  ?
Dr . R all. Yes, we will tr y  to  proje ct th at . I t  is a very serious  dem and .
[The in fo rm at ion fo llo ws:]

Training in  E nvironmental H ealth Sciences

The most up-to-date and reliable source of data  assessing curr ent and projected fu tur e needs  for  tra ining in the environmental hea lth sciences has  been pub­lished in the  "Report  of the  Second Task Force  for Research Planning in En­vironmental Health  Sciences. ' I would, there fore,  like to enter  into  the  record  from chapter  16, page 49 of th at  report, the  summary of their findings and reco mmendations:
Recommendations

Because  of our convictions based on evidence presented above we reco mmend:
(o)  Th at the  number  of pred octoral trainee s in environmental hea lth sciences be restored to the  level of 1971-72 (approximate ly 300 ann ual ly) by 19<9, with  add itional  increases to 400 ann ually by 1982. I t is suggested that  some 50 percent of this  increa se be al loca ted to toxicology ;
(6) Th at the  number of postdoctoral  tra inees in environment hea lth sci­ences be increased by 75 to 100 per  year in each of the nex t 3 years . It  is
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suggested th at  50 perc ent to 60 percen t of thi s increase  be allocated to the  
combined are as  of toxicology and nonin fectio us disease epidemiology. I t is 
assumed that  postdoctora l trainee s will come largely from other discipl ine 
(mostly biomedica l and  other na tural sciences). In order to at trac t able 
people from oth er disciplines  at  late  stages in their  caree rs, it is recom­
mended t ha t the  postdoctoral period  of rec rui tment  l>e extended f rom 5 yea rs 
postdegree  to 15 yea rs postdegree and th at  s tipend leevls be ad justed  accord ­
ingly, up to a maxim um of $25,000. This  recommendation is cons isten t with  
provisions of the  Nation al Resea rch Act of 1974 (Pub lic Law 93-348). 

Wlrile the task force  has  only projected thro ugh  1982 ( 5 years ), it  is clea r 
th at  the  authors could have conservatively estimated  continued tra ini ng  needs 
for 400 predoctora l tra inees annually and an add itional (above fiscal yea r 1977 
level) 75-100 post doctoral tra inees annually  for  each of the  succeeding 3 years 
and remain level at  425 p er year.  The estimated tot al tra inees needed over the 
next 10 years would be :

ANNUAL INCREASES FOR FIS CAL YEA R 197 7-87

Years Predoc tor al Po stdo ctoral

1977 1 
1977 2
19 78 ..
19 79 ..
19 80 ..
19 81 ..
19 82. .
19 83 ..
19 84 ..
19 85 ..
19 86 ..
19 87 ..

(6 5 ) (1 01)
133 169
200 275
300 350
350 425
350 425
400 425
400 425
400 425
400 425
400 425
400 425

3,733  4,19 4Total

1 1977 ap pro pr ia tio n.
2 Includ es  su pp lemen ta l to  th e 1977 appro pria tion.

T oxicology T ra ining

Again referr ing  to the  task force report  recommendat ion cited previously 
“50% of this  increase  (pre doc tora l) to be allocated to toxicology" and for post­
doctoral, “* * * th at  50 percent to 60 perc ent be allocated to the  combined 
are as of toxicology and noninfectio us disease epidemiology.”

Thus, using 50 percent of both predoctoral and  postdocto ral projectio ns for 
the years 1977-87, the  ind icated need for toxicology trainee s totals  3,963 during 
the  period with a rough average  of 200 predoc toral and 200 postdoctoral trainee s 
to he added annually.

Mr. F lood. It  seems, Doctor, and we have touched upon this before 
and with the earlie r hearings today with the cancer people, that the 
priva te sector has a need for competent environmental health  scien­
tists just as well as the Government has.

Now what efforts are you making to involve the priva te sector in 
supporting university-based training programs in toxicology, phar­
macology and so on ? What  are you doing about it  ?

Dr. Rall. We have been talk ing extensively with the major chemi­
cal companies which represen t the priva te sector.

Mr. Flood. You are trying to involve the p rivate sector?
Dr. Rall. Yes. I tried to hold up to them the example of the Bur- 

roughs-Wellcome Co. which, when about 15 years ago there was a 
need for clinical pharmacologists, set up the Burroughs-Wellcome 
Scholars in Clinical Pharmacology. This provided a substantial im­
petus to getting bright, young physicians into this important field.
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Mr. F lood. Now you have the demands of this new toxic substances control act on top of that .
Dr. Rall. We are going to try  to convince our chemical industry friends to do the same type of thing.

NEW  ENVIRONMENTAL HEA LTH  SCIENCES CENTER

Mr. Flood. In  your budget you are requesting funds to initiate a 
new Environmental  Health Science Center. Your justification states tha t this new center will conduct research relevant to high prio rity  
programs in your Institute. You had better elaborate a little  on tha t statement. Give us some idea about what the center will do. There are seven centers.

Dr. R all. May we go off the record ?
[Discussion off the record.]
Mr. I lood. Why is it necessary at all to create another environ­

mental health center? With  all tha t overhead and all the expenses and everything, why not expand one or more of the existing seven centers ?
Dr. Rall. rlh e seven centers are by and large as large as they 

can be because of physical space limita tions tha t they have. The need for another center is really in two w’ays.
Mr. F lood. Can’t you enlarge or expand them physically? Is there a physical problem ?
Dr. Rall. T hat  requires construction.
Mr. F lood. But  you are going to bui ld a new one.
Dr. Rall. We intend to build intellectually rather than with bricks and mortar. The idea is to coalesce existing research groups in one of the universities with mutual interests in the environmental toxicology 

area and provide them stable support so tha t they can begin to do a 
much more efficient job. This area is so interdisciplinary tha t it re­
quires physicians, chemists, atmospheric chemists, toxicologists. You need a broad group of people.

It  is our view tha t it  is more efficient to get a new center star ted at a 
new university . This also has a very good effect on the university. It  makes them begin to think  about these problems. Most physicians don’t think  tha t chemicals can cause disease. They still look at the problem of infectious disease, et cetera.

The idea of teaching physicians that chemicals are an important cause of disease is something which I  t hink  is very important and is not being done enough today.
Mr. Flood. Do you think that , tha t chemicals don’t cause disease?
Dr. R all. I think if you ask the next 10 physicians you talk  to-----Mr. F lood. Is tha t what  you think?
Dr. Rall. I  am sure of it. This is not high in their list.

SEVEN EHS CENTERS

Mr. F lood. Since we are talking about the centers and we raise this question, why don’t you, for the record, give us those seven centers, 
where they are located, the description of the mission for each one of the seven, what they have accomplished to date and the futu re en­deavors for each one.

Dr. Rall. Yes, sir.
[The information follows:]
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ENVIRONMENTAL HEALTH SCIENCES CENTERS

1. The Center titled Occupational and Environmental Health is located 
in the School of Public Health, Harvard University. The Center Director
is Dr. James L. Whittenberger, Professor of Physiology. The Center research 
and training program is concerned primarily with epidemiologic and toxicologic 
studies on the biologic effects of physical and chemical factors in the 
environment, with particular emphasis on the health of man. Approaches 
to the problems utilize methodology and expertise of biochemistry, physiology, 
comparative toxicology and epidemiology. Human diseases of greatest interest 
are cancer, chronic chemically-induced lung diseases, and congenital defects. 
Environmental factors under study include (a) general air pollution, (b) 
occupational air pollution, with specific emphasis on asbestos, granite dust, 
firefighting chemicals, and other compounds of concern such as plastics and 
other chemicals, (c) cigarette smoking, which complicates all studies of 
lung diseases, (d) pesticides, with emphasis on mechanisms of toxicity and 
interactions with other foreign chemicals, and (e) radiation, particularly 
as related to pulmonary carcinogenesis and basic cellular effects of low 
doses in partial and whole body exposure.

Center scientists have been notably instrumental in developing, refining 
or perfecting methodology for sampling and analyzing air and other pollutants; 
methodology and techniques for field and epidemiologic studies on human workers 
and the general public at risk from exposure to a variety of environmental 
agents, including asbestos, granite dust, talc, sulfur oxides, automobile 
exhaust fumes, vinyl chloride, lead, rubber particles and x-rays; in
elucidating mechanisms of carcinogenesis; in understanding the pathogenesis 
of particles in the lungs of granite, talc, asbestos and rubber workers; 
in clarifying the toxic mechanisms of organophosphate insecticides and of 
pesticide synergists; and in identifying factors related specifically to 
bladder cancer. Work of the Center staff has resulted in 40 scientific 
publications during the past year, adding significantly to knowledge and 
understanding of health problems with which the Center is concerned.

Because of the stability in staff and facilities assured by core support 
of this Center, it is expected that pursuit of the important health problems 
now underway will continue and that the staff will participate in gaining 
understanding and solving new environmental health problems as they arise 
in the areas of expertise represented by the staff, each member of which 
is an eminent scientist in his field.

2. The Center titled Center for the Study of the Human Environment is located 
in the College of Medicine, University of Cincinnati. The Center Director
is Dr. Raymond R. Suskind, Professor and Chairman of the Department of 
Environmental Health. The scope of the research and training efforts ranges 
from mechanism oriented research to the study of populations at risk and 
components in the environment which constitute human health hazards. Major 
problem areas include: (a) the role of essential trace metals in human 
health and disease as influenced by environmental factors; (b) health 
problems from non-essential toxic metals; (c) carcinogenic and teratogenic 
aspects of environmental agents; (d) pulmonary problems of environmental 
origin; (e) cutaneous injury induced by environmental chemicals and/or 
non-ionizing radiation, and (f) techniques and analytical methods for 
determining air quality.

This Center has concerned itself in a major way with heavy metal toxi­
cology. Notable contributions have been made in understanding the effects of 
dietary variations in zinc, copper and carbohydrate on factors associated 
with cardiovascular damage and disease and the biochemical mechanisms of these 
effects; the effects of lead in kidney function and disease, growth and 
development, and on behavioral abnormalities. Other studies deal with the 
mechanisms of cadmium toxicity, body defenses against cadmium toxicity (the 
role of metallothionein), the role of cadmium in drinking water on pulmonary 
and cardiovascular systems. More recently new studies have been mounted and 
important contributions are being made in areas related to automobile exhaust 
gases, the chemical and physical basis of the health effects of anthracite



300

and bituminous coal dusts, thermal degradation products of plastics, pulmonary effects of industrial compounds such as trichloroethylene, acrylates, and isocyanates; and the role of various commercial compounds in skin diseases and allergies. Studies are also in progress with the types of substances mentioned to assess their potentials as carcinogens, mutagens and teratogens.A total of 98 scientific papers was published by the Center staff during the past year.

Center staff will continue to probe the importance of heavy metals, coal and other substances Indicated as potential health problems and to elucidate the basic mechanisms by which injury in the skin, lungs, cardiovascular system, and in various body organs is induced. In addition, as in the past, they will participate in the identification of environmental health problems not yet recognized, especially those reltaed to developing fossil fuel technologies (shale oil extraction, coal liquefaction and gasification) and other health problems that fall within the areas of expertise of staff members.

3. The Center titled Center for Environmental Management is located at Oregan State University. The Center Director is Dr. Virgil H. Freed, Professor and Head, Department of Agricultural Chemistry. The Center emphasizes research and training in environmental health aspects of microchemical pollutants.Major efforts are directed toward (a) identification and inventorying environmental pollutants, (b) studies of the dynamics and distribution of pollutants, and (c) the biological effects and modes of action and metabolism of chemicals found in the environment. Important contributions have beenand are continuing to be made regarding biological effects of toxic metals and organic compounds, environmental chemodynamics and distribution of environ­mental chemicals in biological systems. Toxic metals of interest include cadmium, methylmercury compounds, selenium and arsenic. Organic compounds of interest include PCBs, halogenated aromatic compounds, brominated fatty acids, dioxin, a number of pesticides and natural toxins such as pyrrolizidine alkaloids and aflatoxins. A major strength of the Center is its work in chemico- and pharmacodynamics, which involves the application of mathematical modeling to chemical transport and behavior in the environment and in the mammalian body. This work is aimed at developing predictive capabilities in the movement and fate of toxic substances, both inside and outside the body. From such understanding it is expected that toxic consequences and pathological effects may be predicted. A total of 65 scientific papers was published by the Center staff during the past year.

Projected plans are that the Center staff will continue to probe the environmental health problems in which they are now involved and will participate in efforts to identify, understand and solve new environmentally related problems that might arise in their areas of expertise.
4. The largest Center titled Research in the Environmental Health Sciences is located in the New York University Medical Center of New York University.The Center Director is Dr. Norton Nelson. Research under way and proposedis broadly relevant to adverse health effects caused by environmental factors. The general objectives of the research are to define the nature and extent of such effects with the aim of instituting appropriate preventive or control procedures where required. Interests range from acute to chronic health effects, including, in the latter, cancer and degenerative diseases. The research encompasses laboratory studies on the biochemical mode of action of a wide range of environmental toxicants, exploratory studies aimed at improving the reliability and efficiency of predictive toxicological tests, improvement of diagnostic procedures for diseases possibly related to environmental factors, epidemiological investigations and field studies on the distribution of pollutants.

Scientists at this Center have made notable contributions in development and refinement of inhalation toxicology procedures, analytical instrumentation and design and conduct of epidemiological studies in lead toxicology. The potent carcinogen bis(chloromethyl)ether was first discovered at this Center and significant contributions toward understanding structure-activity relations and mechanisms of carcinogenesis have been made. Center scientists have contributed also to understanding of the physicochemical aspects of SO2 toxicology and dynamics as well as to the mechanism of oxidant air pollutant
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effects. The Center staff published 312 scientific papers during the past 
year on subjects ranging from cancer Initiation and promotion by environ­
mental agents to the ecology degeneration of the Hudson River and its basin.

It is anticipated that the Center staff will continue and expand ongoing 
work in all areas— toxicology, respiratory diseases, environmental pollution 
and toxicology, chemical carcinogenesis, radiation carcinogenesis, epidemiology 
and biostatistics. They plan also to participate in continuing efforts 
to identify new hazardous industrial and environmental compounds, to endeavor 
to develop understanding of disease mechanisms, and to contribute to national 
strategies to limit or eliminate the sources of environmental health problems.

5. The Center titled Center in Environmental Toxicology is located in the 
Biochemistry Department of Vanderbilt University School of Medicine. Its 
Director is Dr. Robert A. Neal. The research areas of interest include food 
additives and adulterants, inorganic substances, mycotoxins and adventitous 
chemicals in foods such as pesticide residues and substances from packaging 
materials. The emphasis is on a chemical and metabolic approach to toxicology 
with the thrust toward determining the effects of toxic substances on enzymes, 
transport and hormone systems, the mechanism of metabolism of these substances, 
and the mode of absorption and storage. Coordinated with the research 
program of the Center is a training function directed toward the graduate 
education of students in toxicology and research.

The staff of this Center has made important contributions to understanding 
the enzymes and mechanisms of metabolism of foreign compounds, particularly 
organophosphate insecticides. They have also contributed in an important 
way to identification of natural toxins in foodstuff (grains and potatoes), 
elucidation of the structures of such substances and the sites and modes of 
pathogenesis. While a number of naturally-occurring compounds have been 
identified, detriment in human diets has yet been demonstrated, although the 
studies clearly point to the importance of surveillance of human foodstuff 
and quality control. Over the past year, this group published 43 scientific 
papers on research in progress. It is anticipated that work will continue 
in the areas described and that the search for harmful adulterants of foodcrops 
for human consumption will be pursued. The Center staff will also participate 
in research on new hazardous substances as they are identified in accordance 
with their areas of expertise.

6. This Center, one which you have heard a great deal about in the past 
two or three years, titled Environmental Agents: Relation to Human Health 
Effects is located in the Mount Sinai School of Medicine of the City University 
of New York and the Center Director is Dr. Irving J. Selikoff, Professor
of Medicine and Professor of Community Medicine. The scope of the research 
and training efforts is focused on problems of biological effects of environ­
mental alterations in relation to human health and disease. The environmental 
agents include those known or suspected of disease potential; but many are 
neither known nor suspected. Therefore,' an important part of the work of 
this Center has been and will continue to be to undertake studies for their 
identification. Emphasis will be on major human diseases, as environmental 
cancer and environmental lung disease. Priorities are and will be devoted 
to problems that affect very large numbers of people and the research program 
is, and will continue to be, very much concerned with mechanisms ranging from 
the cellular level to the conceptual level, as in the delineation of multiple 
factor effects in environmental disease. The Center targets five major 
program areas— multiple factor etiology as mentioned, environmental cancer, 
effects of longterm low-level exposure to environmental agents, including 
those associated with asbestos, and the biological effects of ultramicroscopic 
inorganic particles. This past year has seen this Center very active in the 
asbestos problems of Duluth, the polychlorinated biphenyls (PCB) problem, 
and most recently the Michigan study of polybrominated byphenyls (PBB) 
which have caused serious human health problems. Over 40 scientific 
publications resulted from the work of this Center and they will continue to 
pursue the work already mentioned as well as responding to new environmental 
health problems as they arise within.the scope of the Center expertise.

7. The most recently established Center (1975) is titled Trace Contaminants 
as Environmental Health Hazards to Man. It is located in the School of 
Medicine at the University of Rochester (New York) and is directed by
Dr. Thomas W. Clarkson, Professor of Radiation Biology and Professor of 
Pharmacology and Toxicology. The core grant supports a vast program of 
research on trace contaminants with special emphasis on heavy metals most
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likely to effect human health. During the first year and a half of operation, 
the Center staff has published eighteen scientific papers. In the immediate 
future, the Center will concentrate on the toxic heavy metals (Cd, Hg, and Pb) 
in continuation of well-established projects at Rochester. Since multiple 
exposures (e.g., dietary methylmercury and selenium from pelagic fish) also 
occur, the interaction of heavy metals with other substances will be studied 
as well.
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FOOD ADDITIVES

Mr. Flood. In the past we have talked here about the research pro­
gram of MIT involving food additives and their  toxicity. Can you 
give us a brief update  on that research and then for the record, be­
cause of the program, give us the details of the accomplishments up 
there at MIT, how the ir research results are being utilized by the 
various regula tory agencies such as FDA, fo r example, and the others?

You can do tha t for the record, but  jus t touch upon it for the 
moment.

Dr. Rall. I think  the kind of exciting th ing they have done is look 
at the so-called dose response between the dose of aflatoxin, this mold 
tha t grows on many products including peanuts, which causes liver 
cancer. They have elegant data on what a low dose of aflatoxin can do.

Some people from the Internatio nal Association for Research on 
Cancer in Lyon, France, have looked a t two groups of  people who eat 
moldy food and have h igh aflatoxin exposure. They find the response 
in man is almost the same as in the rodent. To me this  is very impor­
tant.

We will expand upon that.
Mr. F lood. You can see how you can develop tha t for the record.
[The information follows:]

8 7 -1 55  0  -  77 - 20
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Program on Food-Borne Environmental Toxicants 
at the Massachusetts Institute of Technology

The non-nutrient components of food can be divided into two classes 
according to their origin— the intentional additives estimated to include 
up to 1500 or more compounds and the accidental contaminants which may number 
as high as 10,000 substances.

This program of research concerns the chemistry of food-borne environ­
mental toxicants, characterization of their toxicity, carcinogenicity and 
mutagenicity in several bioassay systems and experiments related to interactions 
with cell macromolecules critical to carcinogenicity and mutagenicity.

Progress during the past year includes:

(1) Studies to improve the accuracy and dependability of a common 
mutation assay for N-nitroso compounds as an aid in prediction of their 
biological activity. Insights into the mechanism of biological activation 
will simplify the level of prediction of this activity. The mutagenic 
activity of a large number of nitrosamines has been determined and reported.

(2) Development of methodology to allow for the study of mechanisms 
and pathways of activation and metabolism of the nitrosamines which have been 
implicated in human cancer.

(3) Studies have been carried out to determine the interactions 
between proteins and peroxidizing lipids which lead to browning, off-flavor, 
protein insolubilization and destruction of labile amino acid residue 
resulting in damage in nutritional value and acceptability of food. Such 
interactions may also be involved in aging and other physiological 
deterioration.

(4) Development of a reliable quantitative assay for mutagenic activity 
in diploid human lymphoblasts as a means of differentiating hazardous from 
non-hazardous materials with regard to human health.

(5) Studies on alfatoxin B^, suspected of being an important factor 
in the etiology of human liver cancer in certain sections of the world 
indicate that approximately 90% of the in vitro binding which occurs to 
cellular macromolecules can be attributed to 2,3-dehydro-2(guaninyl)-3- 
hydroxyaflatoxin B . These findings may help to clarify its role in 
carcinogenesis.
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PBB (POLYBROMINATED BIP HENYLS)

Mr.  F lood. In  th is  bu dg et  we are ta lk in g abo ut,  is there  sufficient 
flex ibi lity  t o pe rm it you  to su pp or t s tud ies  t hat  m ay be neede d now to 
ans wer these en vir onme nta l he al th  problems?  In  the pa st  an d in th e 
very recent  pas t h ow did you  s up po rt stu die s like  tha t ? Rem ember  the 
Mich iga n d ai ry  herd , P BB ?

Dr . Rall. Th e way we s up po rte d th at  st ud y—and we m ight  w an t to 
ta lk  abo ut th at  a lit tle more. We  were no t successful, if  you rem em­
ber , in cre ati ng  a new cen ter . Th ere fore,  we ha d the excess  f unds.  W e 
were  able  to use th at mon ey to su pp or t Dr . Sel ikof f in his survey  of  
about 1,000 farm ers exposed. Th is  is a te rr ib ly  im po rtan t survey  be­
cause th is is th e f irs t time  a  team  of sc ien tist s, phy sic ian s, who t ho ug ht  
chem icals migh t cause can cer , looked a t these fa rm ers and the y fou nd  
signif icant pa tho log y.

Air. F lood. And  you a ctu all y did  ha ve result s?
Dr . R all. Yes .
Mr . F lood. T hat  is the  one I  thi nk  is the b est  example  I  can t hi nk  of  

off the  to p of my head.
Air. Na tch er?

STAFFING AND RESOURCES

Mr. Natcher. Doctor, as the chair ma n has indic ate d, your  bu dg et 
pro poses an increase. T hat  is c orrect , is n’t i t ?

Dr. Rall. Yes, sir.
Air. Natcher. In  the ligh t of  the  mag ni tud e of  the envir onme nta l 

he al th  prob lems, and I  fo r one believe th a t you did a g ood job of  o ut ­
lin in g them in  y ou r s tat em en t, I  am ju st  w onderin g if  th e b ud ge t p ro ­
posal before  th e c ommit tee  is sufficient  to  allo w you to  deve lop the tools 
to qui ckly iden tif y toxic  agents and to de termine  how thes e tox ic sub­
stance s affect  peop le. W hat  w ould you  say abou t th at , Doctor?

Dr. Rall. I  wou ld say  it  is a very good star t. I th in k there  are are as 
where  we cou ld use some more supp or t. We  are  staffing and in st itu t­
ing new prog ram s in an tic ipat ion of  mo vin g int o ou r new pe rm an en t 
research fac ili ty.  We ce rta in ly  could use some ex tra  positions and re­
sea rch  m oney in th at  a rea to beg in to le t u s h ire  now the  v ery  t op  p eo­
ple who can  then  bu ild  th ei r staff so t hat  whe n we move int o the new 
bu ild ing in 3 yea rs they w ill be ready to  go.

We  need a modest am ou nt  of money in the  c on tra ct  a rea  because as 
the chair ma n not ed,  th is  can  be used  flexibly.  When an ur ge nt  pr ob ­
lem comes up  we can  move very ra pi dl y with  the use of resear ch con­
tr ac t money to  dea l w ith  it.

MAR INE BIOMEDICAL RESEARCH CENTERS

Air. Natcher. In  y ou r fu rther  s tat em en t I  notice you wil l be in it ia t­
ing  c ert ain  Ala rine  En vi ronm en ta l Resea rch  Cente rs, cor rec t ?

Dr . R all. Th at  is correct .
Air. N atcher. W ill  y ou expla in to the com mit tee wh at kind  o f w ork  

these Cente rs will pe rfo rm  ?
Dr . Rall. We  will be in iti at in g su pp or t fo r the  ac tiv itie s of  ex ist ­

ing ma rin e lab orato rie s.
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Mr. Natcher . No t new loca tion s?
Dr. R all. Not new loca tion s necessari ly.
Mr. Natcher . W here are  t he  C ent ers  located t hat  you will be u sing?
Dr . Rall. The bes t mari ne  and fre shwa ter  biology lab orato rie s 

th roug ho ut  the  Un ite d State s will be selected comp eti tively  th roug h 
the  gr an ts  review process. Those  support ed  will  have  a demo nstra ted  
in terest  in research  wi th  biomedical applicat ion . A few examples of 
the  typ es of lab orato rie s I  am ta lk in g about includes Mo unt  Deser t 
La bo ra to ry  in Maine, Ma rine Bio logical  La bo ratory  at  Woods  Hol e, 
in Massac husetts , Un iversit y of  F lo rida  L ab oratory at  St . Au gustine , 
the  Un iversit y of Miami Ce nte r in Miami,  the  Mote  Marine  La bo ra ­
to ry  i n Saras ota , t he  U nive rsi ty  of  Texa s C ent er at Galves ton , S cri pp s 
In st itut e at  L a Jo lla  i n Ca lif or nia and Fr id ay  Har bo r in the  St ate of Wash ing ton .

Mr. Natcher. You wou ld be using ex ist ing  laborato rie s and faci li­ties?
Dr . Rall. Yes ; the reason I  feel  th is is an im po rta nt  prog ram is 

th at  I have vis ited  many of  these and they have inadeq uate funds to 
keep  t he ir  p rogram  goin g and to keep  t he ir bu ild ing s an d boa ts m ain­
tai ned. W ith ou t these lab orato rie s signif icant rese arch effor t im po rta nt  to ou r prog ram cannot  be con tinu ed.

I f  we lose one o f these cen ters because it goes b an krup t, t he pr op er ty  
will  go commerc ial because the y are  all in prime  t ou ris t area s, and  we 
wil l nev er ge t t ha t cen ter  back aga in. We have alr eady  lost the L ern er 
Marine  La bo ratory  in Bimini which ha d been fund ed  by the Am eri ­
can Museum o f N atur al  H ist ory.  The Museum c ann ot afford  a $150,000 
a yea r deficit. That  is on the m arke t f or  sale now.

PE RSI ST EN CE OF CHEM IC A LS  IN  T H E  BODY

Mr.  Natcher. Doct or,  fu rt her  in your  s tatem ent you s tat e th at  c er­
ta in  chemicals once ing ested rem ain  in the  body and are not excreted.  
Is  t hi s ju st  one class of  chemical  t ha t you are  re fe rr in g to or are the re 
ma ny diff erent kin ds  that  reac t th is  way ?

Dr . Rall. There  are  many classe s o f chem icals  th at rea ct th at  way. 
Th e typica l ones are  the  org anic chem icals th at  are  combined  with 
ei ther  ch lor ine  or bromin e. These are  ve ry po pu lar  for  use as pesticides and a whole  v ari ety  o f othe r comm ercial uses.

TREA TM ENT----K EPO NE

Mr.  Natcher. W ha t kin d of  r esearch are you conducting now from 
the sta nd po in t of trea ting  peop le who are  exposed to chem icals along 
the line th at  you hav e just men tion ed?

Dr . Rall. T his  is a very ex cit ing new find ing.  Dr . Phi lip Guz elia n 
in the M edical College o f V irg in ia  has  been s tudy ing th e factory w ork ­
ers  fro m Li fe Sciences, In c.,  where the re was tile very tra gi c Kepone 
exp osu re some years  ago. He  has show n th at  the  Kep one  is exc reted 
via  th e bile  in to the  in tes tin al tr ac t and a lmost to tal ly  reabsorbed  f rom  
the in tes tin al tr ac t so th ere  is no net excretion.

He  has int rod uced a dr ug  cal led  cho les tyramine  an d give n it,  al ­
most an ounce a day, to  th e people.  The dr ug  keeps  the Kepon e i n the 
int es tin e and pre vents  rea bsorpti on  and increases exc reti on of  the
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Kepone fivefold to sevenfold a day. It  is hopeful if we can develop 
other agents like this, we can strip the body o f some of these toxic chemicals.

ASBESTOS IN  ROCK QUARRY

Mr. Matcher. You mentioned tha t people l iving in the Rockville, 
Md., section who have been exposed to asbestos from a stone quarry 
located near Rockville have exposure equivalent to those causing by­
stander  disease from asbestos. What  do you mean by bystander  dis­
ease ? What do you have in mind there ?

Dr. Rall. It  has been known for a long time tha t a worker in an 
asbestos plant has an increased chance of having lung cancer, gast ro­
intestinal trac t cancers, pulmonary damage and a rare  tumor called mesothelioma.

The workers families and the households downwind of the plan t 
also show an increased incidence of these diseases. That is what we call 
bystander disease. Th is refers not to the person engaged in the occu­pation but to those near it by family or location.

Mr. Matcher. Have  the health authorities taken any action to cor­rect this situa tion near Rockville?
Dr. Ball. I do no t know, I am sorry. They have all the information. 

A paper is coming out in Science Magazine describing Dr. Selikoff's finding.
Mr. Natcher. You don’t know if there is any action ?
Dr. Ball. They have been doing repeated sampling, but I don’t 

know what the action is if they have taken any.
Mr. Flood. Mr. Obey ?

TASK FORCE FOR RESEARCH  PL AN NI NG

Mr. Obey. Dr. Rail, you mentioned the Task Force for Research 
Planning in Environmental Health. You mentioned the direction that 
environmental health research should take in the future . Could you very briefly h ighl ight  some of those recommendations with par ticu lar 
emphasis on those tha t offer the most immediate promise for improv­ing man’s health?

If  you could also tell us how this budget request relates to your ability to  carry out the recommendations.
Dr. Rall. The task force brought  forth  a major  concept tha t most 

of the chronic diseases today are due in large pa rt to environmental 
factors. We heard discussion tha t cancer is due to environmental fac­
tors in 60 to 90 percent of the cancers. There is evidence th at cardio­
vascular disease, neurological disease, and birth defects are all due 
in substantia l, but as yet undetermined,  fraction to environmental factors.

A major recommendation of the task force is to look at those, see 
if we can eliminate them and cut down chronic disease. The task force 
also made an eloquent plea for more training as we have discussed 
earlier  and they also pointed out tha t we need to study the toxic ity of 
chemicals to the various major organs, kidney, liver, lungs, pancreas, 
et cetera. This is being done in a totally  inadequate way today.
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Fur ther , perhaps the last recommendation I will high light concerns 
the problem of environmental forecasting. How can we prevent a 
taconite mine opening up in some new Duluth and putt ing a new form 
of asbestos into a body of drinking water?

I think  environmental forecasting is an idea whose time has come. 
We have all talked about i t and now I think  we should do something 
about it.

I will be happy to supply a br ief summary of these im portant rec­
ommendations for the record.

[The information follows:]
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MAJOR RECOMMENDATIONS OF THE SECOND TASK FORCE

The Second Task Force on Research Planning in Environmental Health Sciences 
recognized th at development o f some chron ic diseases may now be traceab le to 
environmenta l fa ct or s.  For example, ci gare tte smoking is  c le a rl y  associated 
with  major  increases in pulmonary and cardiov ascu lar  diseases, community and 
occupational a ir  po llu tion are res ponsible  fo r  much chronic re sp ira to ry  disease 
and undoubtedly aggravate heart  disease, and epidemio log ic research has indic ated  
th at a m aj or ity  o f human cancers are in it ia te d  or  promoted by environmental 
fa ct ors . According ly,  the task for ce  recommended that  emphasis be placed on the 
search fo r environmenta l factor s in  the et io lo gy of major chron ic diseases 
p a rt ic u la rl y  cardiov ascu lar  and pulmonary di so rders,  cancer,  neuro log ica l 
d e b il it ie s , and structu ra l and func tio na l b ir th  de fects . They stressed th a t,  
to be e ff ec ti ve , a concerted program to  inve st igat e these areas must inv olv e 
coordinated  research , includ ing ep ide miolo gis ts and labo ra tory  sc ie n tis ts  who 
seek knowledge on bas ic mechanisms o f b io lo gic al e ffects  in  animal stud ies.

Yet, the task for ce  found th at ep ide miolo gis ts and to x ic o lo g is ts , in  
pa rt ic u la r,  are in short  supp ly in the environmenta l health f ie ld .  They 
emphasized th at sc ie n tis ts  tra ined  in  these dis cip lin es are v it a l to  successfu lly  
implement the needed programs. The task fo rc e,  ther ef or e,  recommended th at 
increased support be prov ided fo r research manpower tr a in in g  programs to prov ide 
in s ti tu ti o n a l and in di vi du al  sup port, as we ll as fo r  support  o f curric ulu m 
development. The main goals  o f these programs would be to develop individu als 
who have in-depth tr a in in g  in  one o f the d is cip lin es re leva nt  to environmental 
health sciences and who have enough in te rd is c ip lin a ry  tr a in in g  to  bridge  several 
fi e ld s  es se nt ia l to  research in  th is  area.

They expressed the view th at ep ide mio log ic stud ies,  or  stu dies of il ln ess 
in  human po pu lat ion s, are cr uc ia l to  infere nces regard ing the effects  o f the 
environment on human he al th. But , although techniques req uired fo r  these 
ep idemio log ic stu dies are vast ly  be tte r than they have ever been (o r were a 
decade ago), inadequate resources are invested in  th is  po te n tia lly  important 
research area. They, th ere fo re , recommended th at grea ter resources be devoted 
to chron ic disease epidemio logy.

The task force also recommended th a t increased emphasis be placed on 
research on mechanisms of ac tio n of  to x ic  agents. This w il l fa c il it a te  both 
the understand ing o f disease produc tion  by chemicals and the development o f 
be tte r to xic o lo gic  te st methods. They noted th a t stu die s of mechanisms of 
chemical carc inogenesis are re su lti ng in  the development of  rap id ba cter ia l 
and ce ll  cu ltu re  tests to id e n ti fy  po te nt ia l carcinogens and th at s im ila r 
approaches fo r  oth er chron ic effect s should be f r u i t f u l .  These approaches, 
they  be lie ve , w il l o ff e r the p o s s ib il it y  o f studying  sy nerg is tic  or an tago nist ic  
e ffects  o f various  mix tures of  two or  more agents when each is  at  a concentra tion  
too low to produce an e ff e c t.  These mechanism studies also o ff e r the best means 
o f improving the r e l ia b il it y  and prec is ion o f dose-response ex tra po la tio ns  from 
experimental animals to  man, es pec ia lly  when these invo lve  long-term , low- lev el 
exposures.

To guide p r io r it ie s  fo r  b io lo g ic  research in  the environmental health area, 
the task force recommended establ ishment o f a mechanism fo r sys tematic  environmental 
fo reca st ing.  Such fo reca st ing could help  id e n ti fy  techno log ies li k e ly  to develop 
or  the p o s s ib il it y  o f imp ortant technolo gic  changes. Once th is  foreca st  has been 
made, an analy sis  o f the e ff e c t of  a new or changing technology on environmental 
health could  be undertaken, which should take in to  account the chain  extending 
from the emission source to the rece ptor , man. I t  should also incorp ora te 
pr actical methods fo r ranking chemica ls or  classes of  chemicals according to 
th e ir  apparent  po te nt ia l fo r  impact on human he al th . The task force believ es 
environmenta l foreca st ing would have broad ap pl icat io n to  decis ion  making in  the 
health and environment agencies and could provide  ea rly  warnings of po tent ia l 
problems.

The task for ce  found th at one of tjie  major impediments in  the environmental 
health research area is  the poor development of  resources fo r the u ti li z a ti o n  
o f exi sting health data and fo r developing newer data . To overcome th is  obsta cle , 
they recommended th at ad di tio na l funds be al loc ated  to appro priate  Federal agencies 
(p a rt ic u la rl y  the National Center fo r Health  S ta ti s ti c s , the Soc ial Secu rity 
Adm in is tra tio n,  and the NIEHS) to  permit more in-dep th analy sis  o f data now being
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co lle cted  and quick response to special requests from qua li fied  inve st ig at or s 
fo r use o f the data , es pe cial ly  those inve st igat or s wanting to undertake 
epidem iologic  stu die s of  in dustr ia l workers—a notable h ig h-r is k group in  our 
so ciety.  They also  recomnended establ ishment o f a National Death Index at  the 
ea rl ie s t possible time and the convening o f an interagency task force to 
determine under what circumstances, and w ith what safeguards, present in div id ual 
records and othe r data co lle cted  by Federal agencies cou ld,  and sho uld , be 
lin ke d fo r epidemio log ic purposes. They suggested that  the inte rag ency task 
force should con sider the research uses o f data that  are pa rt  of  a plan fo r a 
Nat iona l Health Insurance Program. They emphasized that  safeguards again st 
the misuse of  medical informa tion must be maintained and, indeed, strengthened,  
but said  th at the re is  a po in t at  which the cost o f such mechanisms to  so ciet y,  
in  terms of hinderance to health  research , outweighs the po te nt ia l benefi t to 
the in d iv id ua l.  They fu rt he r recommended establishment of  a Nationa l Environ­
mental Data Re gis try  to  co llec t and catalog informa tion on contaminant 
con cen tra tion s in  a ir ,  water, and food. Human health  effect s inform at ion  
would be a major  component o f the Re gist ry , which could prov ide cons iderab ly 
be tte r qua li ty  data fo r  epid emiologic stu die s of  environmental hazards than 
are currently  av aila bl e.

F in a lly , the task force recommended th at more formal mechanisms be 
developed fo r DHEW adv isory inpu t in to  the regu latory  development process 
on a ll  environmental regu lat ion s th at impact on he alth.  They believ ed th is  
mechanism should requ ire  that  inpu t be given  at  an e a rl ie r po in t than at the 
time o f the fi n a l Federal interagency rev iew. The task force recognized 
th at to ca rry  out  th is  recommendation would requ ire  s ig n if ic a n t increases 
in  the s c ie n ti fi c  s ta ff in g  of the DHEW.

The task force sta ted th at implementation o f these research and tra in in g  
recommendations would strengthen DHEW's advisory  capab ili ty  fo r as sist ing 
Federal regu la to ry  agencies.  They also  be lieved i t  would broaden the base 
of the academic community to serve as a source of s c ie n ti fi c  inform at ion upon 
which sound regu la to ry  dec isions could  be made.
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ASBESTOS IN  W IN E

Mr. Obey. I have more basic questions which I will go back to later.
In  connection with Duluth,  I  d rink wine. I like it. I have been told 

tha t there is a study floating around that indicates that certain foreign 
wines, French wines, are filtered through asbestos. Is tha t a fact?

Dr. F all. There is a study in the Presse Medical by Jean  Bignon, 
Paul Sebastien, and coworkers. They have looked at 22 samples of 
French  wine. In  9 of those they found significant amounts of asbestos 
varying from 2 million fibers per  liter to 64 million fibers per liter.

Mr. Obey. How does tha t compare to the  concentration in water in 
Duluth ?

Dr. Rall. Th at is in the same range as fibers found in Du luth water. 
These are chrysotile fibers. They appear to be somewhat large r than  
the fibers in Duluth and would be somewhat more hazardous . There 
have been sporadic reports  in  the past. Two Canadians, Cunningham 
and Pontefrack, showed sporadic asbestos contamination in samples 
of por t and sherry. Ita lian vermouths seemed to have concentrations 
of 12 million fibers per liter and  French  Vermouths less.

It  is my unders tanding t ha t bourbon and Canadian Club are rela­
tively clean. I  wanted to have some good news for the committee as 
well.

Mr. Obey. Given the fact that asbestos is regarded as being fair ly 
dangerous, how do people find out which wines are heavily laced with 
asbestos and which ones are not ?

Dr. Rall. There is absolutely no way of knowing right now.
Mr. Obey. Well, I just happen to have in my hand  a lette r which I 

was going to be sending to you in the next couple of days. I  wanted to 
ask you two things.

One, since as far  as I  know, no agency is systematically surveying 
imported  or domestic wines fo r th at problem, would it be appropriate  
for your operation to conduct tha t k ind of survey and could you do i t 
within  your present budget ?

Dr. Rall. 1 think  we are eminently well set up to perform a pre­
liminary survey. I think i t would be difficult to do an adequate survey 
within our  own budget.

Incidentally, as I  am sure you are  qui te aware, we have no regula­
tory function, but if we could determine the extent of contamination, 
we could bring it to the attention of the appropriate regulato ry 
agencies.

Mr. Obey. I would think  tha t would be quite impor tant. I forgot  
what the consumption rate for wine is in America, but I know it  has 
been r ising very fast in the la st 5 years. I would th ink tha t would be 
fair ly impor tant for an operation such as yours to conduct.

I will be sending you a lett er on tha t and I would apprecia te a 
response as quickly as possible.

Second, would you not thin k it would be appropriate , since I 
would think the consuming public would at least have the righ t to 
know which products provided the greatest dangers, would you not 
think it would be appropr iate  for our Government to require labeling 
of products which were filtered through asbestos filters and did con­
tain  asbestos fiber?
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Dr. Rall. As an interim measure, yes, but I think that  might per­
haps beg the issue, th at there are adequate ways of filtering without 
the danger of asbestos contamination. This does leave you with the 
elegant wine that is 3,4,6, or 7 years old.

Mr. Obey. Mr. Chairman, I think the 10 minutes is up. I will get 
back to the other questions later.

Mr. Flood. Mr. Early  ?

TOXICOLOGY MA NPOW ER

Mr. E arly. I want to address just one question with  rega rd to the 
search for manpower in toxicology. What do you suggest we do?

Dr. Rall. Historically, toxicology has not been viewed as one of the 
more exciting sciences. The brigh test young people have gone into 
molecular biology and other things. I think there are some bases for 
this. The old-fashioned toxicology was pre tty dull. Toxicologists were 
called “ra t killers” in the parlance of scientists. I  t hink toxicology is 
changing and adopting techniques of molecular biology. The young 
people are increasingly socially conscious and I  think they  will tu rn to 
toxicology if we can provide them adequate training  programs to make 
the trans ition  into toxicology easier. Tha t is why I have been asking 
for the increase in the t rain ing programs.

Air. E arly. Wha t efforts did  you make last  year in the training  of 
toxicologists ?

Dr. Rall. We are very interested  in the business of taking people 
trained in areas close to toxicology, out of their Ph. D. perhaps 10 
years, and giving them 2-year d idactic and practica l courses to bring 
them up to speed in toxicology. This would perhaps  give us a few 
hundred we 11-trained people within  a year or two which would be very 
impor tant.

Th at is one of the programs.
Mr. Early. In some of those fields do we have a surplus  in personnel ?
Dr. Rall. Not a surplus, but you could ret rain over 50 or 100 w ith­

out serious impact, because the fields are so large.

TOXIC SU BS TA NC ES  CONTROL ACT

Mr. Flood. Doctor, how do your institu tes’ responsibil ities change 
under the new Toxic Substances Control Act ?

Dr. Rall. In  terms of legal responsibilities I don’t think there will 
be any change, but clearly the N IH  Ins titutes and N IEHS , in pa rticu ­
lar, are the ones who provide the research that will make the Act 
function. Unti l the very rapid tests for mutagenesis, like the Ames 
test was developed, it just  seems to me tha t the Act could never have 
been passed; i t would have been too difficult a job. Wi th more rapid, 
specific tests we can begin to look at  the  thousands of compounds we 
have without being incredibly expensive.

Mr. Flood. Can your Ins titu te assume the same kind of role with 
EPA, the way the National Ins titu te for Occupational Safety  and 
Health have tied  in with OSHA ? NIO SH makes the scientific deter­
mination of what is safe, but OSH A goes into enforcement.
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Dr. Rall. In many ways tha t is the role tha t NIH and NIEH S 
are playing  now with EPA. We are concerned tha t the demands th at 
EP A will put  on us will stra in our resources considerably, and we 
estimate something like 12 positions and $7 million or $8 million a 
year. Would you like that  submitted for the record?

Mr. Flood. Yes, indeed, we would like to see that.
[The information follows:]
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RESOURCES NEEDED BY NIEHS TO IMPLEMENT ADEQUATE RESPONSES TO THE TOXIC 
SUBSTANCES CONTROL ACT (TSCA)

I m p l i c i t  i n  th e  T ox ic  S u b s ta n c e s  C o n tr o l A ct i s  th e  e x p e c ta t io n  t h a t  th e  F e d e ra l 
r e s e a r c h  a g e n c ie s  ( p r im a r i ly  w i th in  th e  D epart m en t o f H e a lt h , E d u c a ti o n  an d 
W elf a re ) w i l l  p ro v id e  th e  b a s i c  know le dge and  te c h n o lo g y  to  p e rm it  th e  c o n d u ct 
o f  f a s t e r ,  s im p le r ,  mo re  a c c u r a te  an d l e s s  e x p e n s iv e  t o x i c i t y  t e s t i n g .  We as su m e 
f u l l  and ti m e ly  fu n d in g  an d s t a f f i n g  o f  th e  NIEHS a s  p r o je c te d  in  o u r Forw ar d  
P la n s  an d lo o k in g  to w ard s  f u l l  o ccupancy  o f  o u r new  b u i ld in g  by  FY 1981 . We 
e x p e c t to  m ee t t h i s  e x p e c ta t io n  in  a ti m e ly  m an ne r i f  th e  n e ed s  In  o u r  p ro gra m  
p la n s  a re  m e t.  In  a d d i t i o n  t o  th e s e  p r o j e c t e d  r e s e a r c h  n e e d s , a  h ig h ly  
s p e c i a l i z e d  s t a f f  w i l l  be  n eeded  to  d e a l  w it h  TSCA p ro b le m s . T hese  a r e  p e o p le  
t h a t  w ou ld  n o t have b een  needed  w it h o u t TSCA and  th e r e f o r e  r e p r e s e n t  a d d i t i o n s  
s t a r t i n g  a s  so on  a s  EPA mak es  i t s  f i r s t  r e q u e s t  to  u s .

( D o l la r s  in
T housands)

1977
________ E s ti m a te ______
P o s i t i o n s  Amount

S t a f f  R eso u rc es  —  C o l le c t i o n  an d c o o r d in a t io n  
o f  r e s e a r c h  d a ta  f o r  ti m e ly  and  a c c u r a te
re s p o n s e  to  TSCA dem an ds............................................................... 12  $225

G ra n ts  —  S tr e n g th e n  a b i l i t y  o f o n g o in g  E n v ir o n m e n ta l
H e a lt h  S c ie n c e s  C e n te rs  to  be  re s p o n s iv e  to  TS CA .. .  ----- 700

D evel op u n d e rs ta n d in g  o f  t o x i c  c h e m ic a ls  an d
d e v e lo p  and v e r i f y  t e s t  m e th o d s ............................................................  2 ,0 00

R ese a rch  C o n t r a c t s ;

T o x ic i ty  b io a s s a y ................................................................................ ......  1 ,1 00
M u ta g e n ic it y  an d i n  v i t r o  s c r e e n in g ..................................... ......  1 ,5 00

Te n c o n fe re n c e s  f o r  c o l l e c t i o n  an d c o o r d in a t io n  o f
d a ta  fr om  academ ic  and  o th e r  s o u r c e s ..................................  ......  200

R ese a rch  t r a i n i n g  g r a n ts  in  e n v ir o n m e n ta l t o x i c i t y
and h e a l t h .......................................................... ...................................... .............. ......................2 ,1 00*

TOTAL................................................................................ 12  7 ,8 25

$2,000 o f th is  amount has been includ ed  in  a supplemen tal to  the 1977 Appro pria tion



3.15

TOXICOLOGY INFO RM AT ION

Mr. F lood. We have had people say to us in the la st several months 
especially, the re is a need for a central source of  information. You 
remember what gave birt h to this, regard ing toxic substances. I  th ink 
you are the Chairman of the  HE W Committee tha t Coordinates Toxi­
cology with Related Pro gra ms ; tha t is another ha t you wear. Is your 
committee doing anything to develop a centralized information sys­
tem on the toxic substances ? W hat I have in mind is the Legionnaires’ 
disease; when th at Legionnaires’ disease took place in Philadelphia , 
what role did your committee play in helping  us solve that problem ?

Dr. Rall. Our committee d id not play any role a t all in tha t one. 
The Director of CDC did not ask us to advise him.

Mr. Flood. We realize since they have determined tha t it is a bac­
terium tha t caused this disease, anyway, but at the t ime there seemed 
to be very little expertise available concerning the effects of toxic 
substances.

Dr. R all. We have been supporting the toxicology information p ro­
gram at the  Library of Medicine; our scientists, using tha t program in 
a novel way, were able to  rapidly identify perhaps  10 candidate com­
pounds tha t could cause the sort o f toxicity, pulmonary toxicity, tha t 
was seen in the Legionnaires’ disease. I  am convinced with better sup­
por t of the toxicology information program we can begin to use tha t 
for a rapid response in terms of new incidents where there appears  
to be a toxic chemical.

Mr. F lood. Is your toxicology committee developing a plan  for 
responding to future incidents ?

Dr. Rall. Yes.
Mr. F lood. Simila r to the Legionnaires’ disease?
Dr. Rall. Yes.
Mr. Flood. This same committee we are talk ing about, your com­

mittee, currently to coordinate toxicology and related programs, you 
only have the HE W people as members. Do you feel th is committee 
should become r igh t across-the-board a Government-wide committee 
with EP A and Energy Research and Development Agency as full 
members ?

Righ t now, all these no n-HE W members simply merely a ttend your 
meetings as observers and just sit there.

Dr. Rall. We call them observers, and we call our people members, 
and the only distinct ion is whether or  not they can vote, but  we have 
never had a vote in the committee. They participate very fully  as 
observers.

Theoretically, yes, I am convinced there is a need for an inte r­
agency committee to do this. I would wonder whether perhaps the 
new ()ffice of Science and Technology Policy and/o r the Council on 
Environmental Quality might not be an appropria te locus fo r that , 
or the Federal Council for Science and Technology. There is a need 
for it. I think i t probably  should not be in one agency but should be 
above the agencies. That is my personal opinion, I might say.

INTE RA GE NC Y TRA NSF ER OF FU ND S

Mr. F lood. Do any Federal agencies at all tran sfe r any of thei r 
funds over to your shop, your institute, to support research, such as 
EPA asking for studies in any of the health-related programs?
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Dr. Rall. Yes; EP A has transferred about $3 million to us.
Mr. F lood. How much are you going to get in 1977 ?
Dr. Rall. About the same.
Mr. F lood. H ow much in 1978?
Dr. Rall. About $3.1 million, to work on energy-related problems.
Mr. Flood. How will you use the money th at is tr ansferred? Is it 

going to be intramural research; are you going to support g rants  and 
contract^ ? How are you going to handle the money ?

Dr. Rall. It  is split about equally between int ramural, grants , and 
contracts, not completely, but about equally.

RAPID TOXIC ITY  TESTS

Mr. Flood. Last year, you talked to us about these rapid test methods, 
also bacteria and the human cells in culture at a stage where you might 
be able to use them for  screening from 10,000 to 15,000 environmental 
chemicals. What is the status of your w’ork now in th is area?

Dr. Rall. We would build  up to a level of about a thousand com­
pounds a year. We have one contract now with a very rapid test t hat  
is giving us information on 10 compounds a month. We have a number 
of contract  protocols being prepared now. By the end of this fiscal 
year, we expect we will be able to evaluate about 300 compounds per  
year in the bacterial tests.

Mr. Flood. How much a re you going to spend in 1977, and 1978, 
to develop more reliable rapid test methods for the screening of 
chemicals?

Dr. R all. T hat really moves then into the other p arts  of our budget, 
where a significant fraction of our various activities in reproductive 
and mutagenic toxicity is th at new test development. I would say on 
the order of 20 percent of our budget is involved in tha t sort of a 
program, developing new tests, ge tting the information so that we can 
design these new tests.

Mr. F lood. Do your best for the record to show what you are going 
to spend in 1977 and 1978 for that.

[The information follows:]
Tes t development

1977 est imate----------------------------------------------------------------------- $5,000,000
1978 estim ate------------------------------------------------------------------------- 0, 000, 000

A significant portion  of the tot al NIEH S program is concerned with improving 
tes t methodology; including basic resea rch intended to understand  chemical 
metabolism and metabolic  processes, prelimina ry tri als  to evaluate  test  method­ology, and limited tri als  to val ida te tes t results .

Mr. F lood. Is there interes t in this, a very high level of interest in 
the whole scientific community to do this kind of work you are talking 
about ? Are you getting  a lot of applications, a lot of grant applica­
tions?

Dr. Rall. Not yet. But the number is steadily increasing. We have 
had a series of conferences on this concept, and they have been very 
successful, attended by academic scientists, indus try, and the regula­tory agencies.

MERCU RY AND LEAD

Mr. F lood. In the past we have talked a great deal about your work 
on mercury and lead and the diverse effect on learning  behavior. I
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think  you told us you were conducting a lot of preliminary experi ­
ments. How much are you going to spend in 1978 on this, and what 
kind of research are you going to conduct in 1978? We have had evi­
dence time and again about the inner city children ingesting high 
levels of lead paint.

Dr. B all. We will spend almost $4 million on lead research in 1977, 
and about $4.3 million in 1978. We have just recently appointed a head 
of our behavioral and neurological toxicity group in our intramura l 
laboratories. lie is stalling up and will be deeply involved in this 
process.

POLLUTANTS INDUCED LUNG DISEASE CONFERENCE

Mr. Flood. Again, last year, you sponsored a conference on pollu­
tants-induced lung disease and its very possible amelioration by a vita­
min therapy. You were very concerned about that.  Wha t happened, 
to tha t conference; any recommendations or any new initiatives?  
You know we have all these scientists thinking vitamin A and vita ­
min E are going to wipe out emphysema and lung toxicity.

Dr. Rall. It  wasn’t a sort of conference tha t brough t out recom­
mendations. It  was a research conference to sort of lay out what the 
new approaches were, and there is considerable interest in th at and re­
search is moving forward.

Mr. F lood. It certainly  is.
Mr. Natcher?
Mr. Natcher. No fur ther questions.
Mr. F lood. Mr. Obey?

INGESTED ASBESTOS STUDY

Mr. Obey. Yes, Mr. Chairman.
As the chairman indicated, several years ago we included money 

in this appropriation for large-scale study of asbestos. Can you tell 
us how that  s tudy is coming and when we can expect to have results ?

Dr. Rall. As I indicated last year, we had trouble obtaining  well 
characterized samples of asbestos. We now have most of those in hand. 
We have 9 animal groups to test, out of about 20 that we will even­
tually have. Those that are on test we expect an answer on a little 
over 2 years from now. We have a couple of more groups t ha t should 
go on test as soon as the new sample of amocite is received; i t is sup­
posed to be this  month. So this now is in full swing and moving very 
rapidly. I have a report which I  will submit indica ting that.

[The informat ion follows:]
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Febr uar y 28, 1977

NIEHS STUDY OF

BIOLOGICAL EFFECTS OF INGESTED ASBESTOS

W hile  th e re  has been gr ow ing co nc er n f o r  th e past two  decad es about 
th e  pa th ogenic  e f fe c ts  o f  in ha le d  asbesto s, r e la t iv e ly  l i t t l e  a t te n t io n  
was g iv en  to  th e b io lo g ic a l e f fe c ts  o f  in geste d  asbesto s. E a r ly  in  1973, 
i t  was re cogniz ed th a t f a i r l y  e x te n s iv e  p o ll u t io n  o f  Lake S u p e ri o r w ate rs  
w it h  mine re s id ues c o n ta in in g  a s b e s ti fo rm  f ib e rs  was re s u lt in g  in  
con ta m in a tion  o f th e  m un ic ip a l w a te r.  In  a d d it io n ,  o th e r so urc es  o f 
a s b e s ti fo rm  f ib e rs  f in d  t h e i r  way in to  m a te ri a l which  man con sum es;  
exam ple s are  n a tu ra l con ta m in a tion  from  se rp e n ti n e  ro c k , tr a n sm is s io n  
o f  w a te r th ro ugh as bes to s cem ent p ip e s , and use  o f  as be stos  f i l t e r s  fo r  
such p ro ducts  as be er  and w in e.

A co nfe re nce on th e  B io lo g ic a l E ff e c ts  o f  O ra ll y  In geste d Asb es to s was 
org an iz ed  and he ld  in  1973 co sp on so red by th e  N a tiona l I n s t i t u t e  o f  
Env ironm enta l H ea lth  Scien ce s and th e  Env iro nm en ta l P ro te c ti o n  Ag en cy ; 
th e  co n fe re nce was he ld  in  Durham, North C a ro li n a , November 8 -2 0 , 1973.
The pr oce edin gs o f  t h is  co n fe re nce we re pub lished  in  Envi ro nm en ta l 
H ea lth  P e rs pecti ves  !)> December 197 4.

The DHEW Comm ittee to  C oord in a te  T ox ic o lo gy and Relat ed Programs 
fo rm ed  a su bc om mittee  to  re vie w  e x is t in g  know led ge o f  th e  b io lo g ic a l 
e f fe c ts  o f  in geste d  as bes to s and recommend fu tu re  re searc h  ne ed s.  This  
su bc om mittee  had re p re s e n ta ti o n  from  th e Food and Drug A d m in is tr a ti o n , 
N a tion a l Cancer I n s t i t u t e ,  N a tiona l I n s t i t u t e  o f  Envi ro nm en ta l H ea lth  
S c ie nces, as w e ll  as w ork in g  observ ers  fro m EPA and o th e r  agenc ie s . I t  
con clude d th a t  th e re  was no t s u f f ic ie n t  da ta  to  dete rm in e b io lo g ic a l e ff e c ts  
o f  o ra l in g e s ti o n  o f  asbesto s , and i t  proposed  th a t  s p e c if ic  s tu d ie s  be 
undertaken. The su bc om mittee  th en pr ep ar ed  a w ork in g d r a f t  o f  a re searc h 
p ro to c o l which  was w id e ly  d is t r ib u te d  f o r  comments bo th  w it h in  and w it h o u t 
th e  go ve rnmen t. An open m ee tin g was he ld  on Fe br uar y 18 , 19 76 , in  Bethe sd a,  
M ary la nd , to  re ce iv e  com ments, su g ges tion s , and c r i t ic is m s  on t h is  d r a f t  
p ro to c o l.  Based on comments re ce iv ed  a t th e open m eet ing as w e ll  as o th e r 
comments p ro v id e d , th e  Su bcom mi ttee re v is e d  i t s  o r ig in a l  w ork in g  d r a f t  and 
pr epare d a f in a l  p ro to c o l which  i t  ag ain  subm it te d  to  v a ri o u s  agen cies  
f o r  comments. S ubsequently , th e  N a tion a l I n s t i t u t e  o f  E nvi ro nm enta l H ea lth  
Scien ce s de ve lope d re searc h c o n tr a c ts  to  stu dy th e e f fe c ts  o f  o ra l in geste d  
as bes to s in  ra ts  and ha mster s.  These s tu d ie s  ar e be ing co nd uc te d a t 
H azl eto n Resea rch  L a b o ra to ri e s , V ie nna, V ir g in ia ,  and th e  I l l i n o i s  Resea rch  
I n s t i t u t e  o f  Te ch no logy  Researc h I n s t i t u t e ,  Chi ca go,  I l l i n o i s .  O th er  
re searc h  is  be in g pe rfo rm ed  a t th e  N a tiona l I n s t i t u t e  o f  Envi ro nm enta l 
H ea lth  Scien ce s and th e  U.S . Burea u o f  Mines . The EPA is  a ls o  fu n d in g  
a p o r ti o n  o f  th ese  s tu d ie s . The NIEHS is  be in g advise d in  th e  c o n tr a c t 
by an ad hoc co mmittee  composed o f  Dr. R. S h a p iro , FDA; Dr . R. T a r d i f f ,
EPA; and Dr. M. S ta n to n , NCI.
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Asbestos

The cu rre nt pro toc ol is  to study two forms o f ch ry so ti le , one 
which represents a range of fib ers  less than 10 microns in  
leng th and a second which has a broader range of  fi b e r len gth s. 
In ad di tion to the two ch ry soti le  samples, two forms of amosite 
(again re flec ting  the broad range of fi b e r length  as we ll as a 
second sample which is  re s tr ic te d  to the sh or te r fi b e r le ng th ),  
tre mol ite  and c ro c id o li te  w il l be eva luated.  Great care is  
being given in  the pre pa ration and ch ar ac te riz at ion of the 
asbestos mater ial  to  insure  th at the samples are tr u ly  represen­
ta ti ve . A ll  are to be ex tens ive ly chara cte rized as to chemical 
and physica l pr op er tie s.  The ch ar ac te riz at ion w il l be accom­
plished by the II.S. Bureau o f Mines and IITRI  Fine Par tic les 
Laboratory.

Animal Studies

A ll mater ials w il l be tes ted  in  ra ts , whereas the two chryso­
t i le  samples and broad range amosite w il l also be tes ted  in  
hamsters. The hamster represents the "second spec ies;"  as 
such, i t  is  being fed a mate ria l th at represents a serp ent ine 
and an amphibole type o f asbestos. Each mate ria l is  to be fed 
continuously  in  the d ie t at  a 1% le ve l.  The two sho rt-range 
fi b e r sizes w il l be fed at  something less than 1% to take in to  
cons ide rat ion  the co rre la tion of mass/f ibe r re la tio ns hi ps .

A ll stu dies are to encompass the l i f e  span of the anim al, which 
is  def ined  as the age an animal begins ea ting so lid  food u n ti l 
it s  death. To determine newborn e ff ec ts , a segment o f the study 
incorpora tes  exposure by gavage from b ir th  to weaning, follo wed 
by consumption o f asbestos in  the d ie t t i l l  death.

A po rtion  o f the study seeks to determine i f  the re is  an in te r­
action between asbestos and a chemical known to  cause tumors of  
the gast ro in te st in a l tr a c t.

Progress (through  August 1976)

1. The trem ol ite  sample is  being chara cte rized  as to  physica l 
and chemical pr op er tie s.

2. The two chry soti le  samples have been purchased and received;  
they are currently  being charac terized .

3. The amosite and c ro c id o li te  samples are being prepared 'by 
the Ontar io Research Foundation under the supervision o f 
the U.S. Bureau o f Mines.

87-155  0  - 77 - 21
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4. Stud ies th a t determine the chemical as we ll as the dose o f chemical 

to  be used which measure the in te ra c ti ve  e ffects  o f asbestos and
a chemical known to produce in te s tina l tumors are  in  progress (9 
and 11 months in to  a 12-month study in  hamsters and ra ts  re spective ly ).  
Dimethyl hydrazine and methylazoxymethanol are the  cand idate  chemical 
carc inogens.

5. Stud ies are completed th a t determined the d ie t,  which con tain s 
asbestos, could  be pe lle te d wi thou t adversely a ffec ting  the fi b e rs .
Use o f pe lle te d die ts  w il l s ig n if ic a n tl y  reduce the po te nt ia l 
aeroso l exposure of  experimental animals and research personnel
to the asbestos fibe rs . A source fo r the preparat ion  o f asbestos- 
contain ing  feed has been selected.

6. The shor t range chry so ti le , medium range ch ry so ti le , neonatal 
gavage, and chemical ca rc inog en /chrys ot ile  in te ra c ti ve  feeding  stud ies  
in  ra ts  w il l,  s ta r t in  September.

Progress (August 24, 1977-February 1977)

1. Cha racter iza tio n o f asbestos types: The shor t range chry so ti le , 
intermed iate range chry so ti le , and trem olit e  samples have been 
chara cte rized  from a ph ys ical , chemical, and fi b e r  d is tr ib u ti o n  
sta ndpo int . The repo rts  o f these ch ara cter izat ion e ff o rt s  are 
in  prep arat ion .

2. Laboratory stu die s th at determine the ap prop ria te chemical to 
be used in  assessing the in te ra ctive  e ffects  o f asbestos and a 
chemical known to produce in te s tina l tumors are completed.  The 
chemical selec ted  is  dim ethylhydrazine . Doses to  be used in  ra ts  
are 7.5 mg/kg fo r males and 15 mg/kg fo r  females. These doses 
produced an in te s ti n a l tumor incidence in  5/27 male and 5/24 female 
ra ts  re sp ec tiv ely . The hamster in te ra c ti ve  study w il l also  use 
dim eth ylhydrazine . The specif ic  does w il l be decided when the 
fi n a l histop at ho logi c evalu at ion  of the tis su es  has been completed 
in  March 1977.

3. The in te ra c ti ve  study using  dim ethylhydrazine  and interm ed iate range 
chry so ti le  in  the ra t has been st ar te d.

4. The li fe ti m e  study on the bio lo gi ca l e ffects  o f shor t range chry so ti le  
at  1% in  the d ie t in  the ra t has been star te d.

5. The li fe ti m e  study on the bi o lo gical e ffects  o f interm ed iate 
range chry so ti le  a t 1% in the d ie t has been st ar te d.

6. The li fe ti m e  study on the bio lo gic al e ffects  o f trem olit e at  
1% in the d ie t has been star ted.
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7. I t  has not been possible to  produce two samples of  amosite which 
have a separate and d is ti n c t fi b e r size d is tr ib u ti o n . Although 
te chnica lly  fe asibl e to  produce, i t  is  not  possible to  produce 
the quanti ties requ ired fo r these stud ies . As a re s u lt , a sing le  
amosite fi b e r is  being prepared by On tar io Research Foundation 
under the auspices of the II.S. Bureau of  Mines. This mater ia l
is  scheduled to be shipped to NIEHS in March 1977. The o ri g in a l 
amosite pre pa ration was re jected  because of  metal con tam ination  
o f the mater ia l during m il lin g .

8. The chry so ti le  sample is  scheduled to be prepared by On tar io 
Research Foundation in  March 1977. I t  should be shipped to  NIEHS 
in  Apr il 1977.

9. An a r ti c le  was pub lished in  an East German s c ie n ti fi c  journa l 
which noted an increased tumor incidence in  ra ts  th at rece ived 
an oral dos^ of asbestos prepared from commercial f il t e r s .  
Consideration is  being given  toward in it ia t in g  an ad di tio na l 
experiment th at assesses the bi o lo gical e ffects  in  ra ts  to 
inge st ion o f asbestos contained in f i l t e r s  th at are used fo r
a number of commercial food and beverage purposes. This 
exper iment  would expand upon the German work and provide a model 
th a t attempts to  confi rm th is  work.

10. The li fe ti m e  feeding study in  hamsters with  shor t range chry so ti le  
fed in  the d ie t at  the 1% leve l is  scheduled to  s ta rt in  March 1977
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Mr. Obey. In this regard, is it correct tha t there was a German’s 
study which related somewhat to the same area ?

Dr. Rall. Yes, as we discussed before, previous studies on oral 
asbestos were small-scale and although they tended to be negative, 
they were not very convincing. Early  this  winter, Professor Gibel, 
from Eas t Germany, published a paper  in which he described an ex­
periment in which he had ground up asbestos filters and fed them at 
quite high concentration to ra ts. About 30 percent of the rats  died of 
malignant tumors whereas a low percentage of the control rats  died. 
This is not, in our view, a very well performed experiment. We don’t 
know enough details, but it certainly causes concern.

Mr. Obey. I  d idn’t understand.  Did you say this was not  a very well 
performed experiment ?

Dr. Rall. It  is not written  up adequately to convince us tha t it is a 
well-performed experiment, but it certainly,  I think, causes concern, 
and indicates the need for  the sort of large-scale study tha t we are cur­
rently performing.

Mr. Obey. This was a different study than  you were re ferr ing to a 
moment ago when you were discussing wine filters ?

Dr. Rall. Yes; this is an animal toxicity study.

asbestos in wine

Mr. Obey. Let me ask, again going back to wine, how much do we 
know about that? Is it confined? Do we have any way of telling  
whether it is confined to  certain regions? Is it red wine, white wine, 
both?

Dr. Rall. At the moment, we don’t know. The old method of filter­
ing wine was to use silk, and this apparently  was very effective but very 
expensive, and we are not even sure when the major wine producers 
in France  switched over to the asbestos filter, but I think  this  is in­
formation we must get, and we can get it.

Mr. Obey. Hasn’t Dr. Selikoff developed some data which showed 
excess levels of cancer of numerous sites in the body, not jus t the lung?

Dr. Rall. Yes.
Mr. Obey. H ow do you account for tha t ? How does it get around and 

by?
Dr. R all. I  think i t is increasingly likely th at significant amounts of 

asbestos are absorbed th rough the gastrointestinal tract—the same au­
thor, Jean  Bignon, who recently reported  on asbestos and wine, is 
studying rats in which he feeds asbestos and then measures asbestos 
particles that come through the thoracic duct, which is the main d rain­
age of the gastrointestina l tract,  and he finds one-tenth of 1 percent, 
roughly, of the asbestos administered orally is absorbed and goes into 
the theoracic duct and into the general circulation. I  think there is in­
creasing evidence th at asbestos part icles get into the body by absorp­
tion where they can do their damage.

Mr. Obey. So what you are a fter medically is a determination as to 
whether or not cells in other part s of the body react to asbestos the 
same way as lung cells, for instance ?

Dr. Rall. That  is righ t.
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RESE ARCH TR AIN IN G

Mr. Obey. Let me get on to some other questions.
The chairman indicated th at we had added money to the supplemen­

tal for tr aining centers, and how many centers did you say there would 
be?

Dr. Rall. Let  me give you the  answ’er a l ittle  different in terms of 
the number of  people trained . I think  tha t is the important one. This 
will enable us to train  about 300 people a year. And tha t, I  think , is the 
critica l number. This year, without tha t supplemental, we would be 
training 166. In  1978 the budget before you provides training for  only 
115. The supplemental w ill let us add about 130 new’ trainees, and I 
think  t ha t it is crit ical that this additional effort be sustained.

Mr. Obey. There are about 425 veterinary pathologists in the coun­
try. How many chemicals can a veterinary pathologist look a t in 1 
year?

Dr. Rall. Roughly three, and some would much p refe r only to do 
two.

Mr. Obey. How many of those pa thologists are involved in actual 
treatm ent of animals or work unrelated to cancer research ?

Dr. Rall. I was sort of think ing broadly of not just cancer in tha t 
a veterinary pathologist doing tha t sort of study would look a t the 
animal for all the  manifes tations of toxicity  he might see. In the ty pi­
cal toxicity study you know, you look for chronic liver, chronic lung 
disease, and so forth , and cancer is only one of a great variety  of 
things you are looking for.

Mr. Obey. I n the interes t of time, let me pu t three or four questions 
in the record at this point and save time.

short-term tests

Mr. Obey. And le t me ask you something else. How many chemicals 
would you say are in general use in society right  now ?

Dr. Rall. The best estimates are about 10,000.
Mr. Obey. And how many will you be covering with the short -term 

test?
Dr. Rall. In about 3 years we w ill be geared up to do 1,000 a year.
Mr. Obey. 1,000 in 3 years.
Dr. Rall. And tha t will let us cover most of those tha t are intr o­

duced each year; in fact, more than  cover those tha t are introduced 
each year.

Mr. Obey. How many years will i t be before wTe have even a short­
term test  for most chemicals we are now exposed to ?

Dr. Rall. My thinking  has changed a little bit since last year. 
Let me explain  it. The Toxic Substances Control Act (TSCA) now 
requires th at the m anufacturer do this sort of te sting ; so I think it is 
very possible tha t in terms o f new’ chemicals, w’e will be able to ignore 
those and rely on the manufacturer’s tests and our facility can 
then be used to go back and look in the old chemicals fo r which there  
is much less requirement under  TSCA for testing. If  things  work 
out the w’ay I think they might, instead of us ing our resources for new 
chemicals, we can let the manufacturers do tha t and turn our re-
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sources to  the old  chem icals  and at  the rat e of 1,000 a ye ar , we can 
certa inly g et throu gh  half  of th em in 5 years.

Mr.  Obey. Even assuming  th at  we do thi s, you say  we ge t ha lf 
in 5 y ea rs;  you are  say ing  10 or  15 y ears before we have a rea son ably 
comprehensive  field of tes ts?  W ha t is the  pri nc ipa l in hibi to r of  ex­
pa nd ing th at  num ber , the  lack  of tra ined  personne l again ?

Dr.  Kale. M ostly, the fac t th at  I am bein g a litt le conservat ive . We 
are  dealing  wi th tes ts now at  the  ra te  of 100 a year  or  200 a yea r. 
We han dle  th at  beautifu lly . Move th at  up one order of ma gn itu de  to 
a tho usand a ye ar ; I wa nt to be a li tt le  more com for tab le abou t how 
well th at  works. I f  it works the way  I th ink it wil l, then  I  th ink 
it wou ld be easy to make th at  1,000, 2,000, or 3,000 a year,  bu t I  wa nt 
to get  a lit tle more  experien ce in th is process befo re I  make any  
prom ise.

Dr . F redrickson. I am sor ry,  Mr.  Obey. I was ask ing  Dr . Ra il if 
he was im ply ing  th at  all tox ici ty of those  compounds would be 
covered. In  fac t, it is only  th ei r mu tag enici ty.  Tha t is an im po rta nt  
difference.

Mr. Obey. Bu t my question sti ll is, what limits,  even af te r you 
know  wh at you are  doing  and you  are  sure  you know wh at  you 
are  doing , would  it  be a f ai r s tat em en t to  make th at  the p rin cipa l l im it­
ing  factor  on go ing  any  fa ster  th an  you have  just desc ribed is the 
numb er of traine d personnel avai lab le?

Dr.  R ael. Yes, I  th ink so.
STAFFING

Mr. Obey. Las t year , you pro vid ed  th e comm ittee  w ith  a tab le  which 
showed your  pla ns  for staffing yo ur  in tra mur al  prog ram . W ha t was 
your  pr oje ction  f or  1978?

Dr.  R ale. We pro jec ted  th e ad di tio n of 100 posit ions .
Mr. Obey. I  apologize. The ch air ma n may  have  asked a couple of 

these questions, bu t I was ta lk ing an d I may  have missed y ou r answer.
Dr.  R ale. We pro jec ted  goin g f rom 331 to  430.
Mr. Obey. W ha t is yo ur  bu dget requ est?
Dr. R ale. No change from  fiscal y ea r 1977.
Mr. Obey. S o I  assume your  a nsw er to  t hat  i s t he  same as you  gave 

to the chair ma n in a d iffe rent  q ues tion , th at  you lost an arg um ent with  
some pe ople  downtow n ?

How many ad dit ion al  s taff  can you e ffect ively  use?
Dr.  R all. W e can effectively use between 50 and  100.

EMPLOYMENT FREEZE

Mr. Obey. I will ask you the  same ques tion  I have  asked the  wi t­
nesses fro m NC I. Do you know how you are  going  t o be affected by 
the  job freeze?

Dr . Rael. We are  very concerned abo ut that . The Fe de ral Di ary 
Col umn in  th is morning ’s W ashing ton Po st  suggested  tha t the  nu mb er 
of  pe ople  we had  o nboar d Fe br ua ry  28 would  be t he  base  a nd  a ttr iti on  
measu red  from th at . T hat makes lif e very difficult fo r u s a nd  the  C an­
cer  In st itut e,  who ju st  were allocate d the  new pos itions abou t Novem­
be r 15. Those  new pos itio ns are  ce rta in ly  not  filled now. We  have 29
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names for the 60 positions, but the paperwork is nowhere near  caught 
up with tha t, so we view tha t this could be very serious.

Mr. Obey. You are saying  even people you may have contracted with 
to come on, you are not going to be able to bring on ?

Dr. Ball. I f the paperwork has moved through the process, tha t is a 
formal commitment, but if we are talking to a scientist who typically  
wants to move in the summer, between academic years, we may not 
have completed the paperwork yet, b ut we may have a firm agreement 
tha t we want him and he wants us.

Mr. Obey. But you may lose him ?
Dr. Ball. Yes; we are worried.
Ms. Wormser. Let me clarify. The instructions have not yet  been re­

leased as to how this freeze is to  be implemented, so in terms of the 
ability of the various members of the NIH to answer this, they just 
have no information.

Mr. Obey. I have several other questions for the record, but  it is 
pushing 5 o'clock, and I think I  will save them for the record. Doctor. 
Thank you very much.

Mr. Natcher (pres iding). Mr. Ea rly?

NE WS  MEDIA
Mr. Early. Thank you.
Doctor, in your  statement you suggest, on page 8, tha t you deal with 

three publics—the regula tors and the regula ted, medical practit ioners, 
and the general public, and then you get to the communication of the  
news media.

What is your impression of the cooperation of the news media with 
you and the general public?

Dr. Ball. They have been very cooperative. I have very high regard  
for the science reporters in the Washington-New York area. I think 
they do an excellent job of reporting stories much more accurately than 
the average story I see in the newspaper.

Mr. Early. W hat is your feeling about the public’s overreaction?
Dr. Ball. I  am not a very good prognosticator of how the Ameri­

can public is going to react. There will be a little. Often what happens 
is somebody picks up a story like that , doesn’t know much about it, 
but wri tes in very florid phrasing , and there is where you get the over­
reaction, and it may happen.

Mr. E arly. Do we insist tha t domestic wunemakers use a silk filter?
Dr. Ball. We have not been able to find out what the practice is 

in the California and New’ York State wines. We understand th at they 
are using less and less asbestos, which suggests to me that they still 
are using some asbestos, but this is relatively new information. We 
simply haven't  been able to find out, but  we will as soon as we can.

ASBESTOS IN  CONSTRUCTION

JSfr. Early. We have, in the East , a tremendous problem with as­
bestos in construction. Have you addressed that  at all ?

Dr. Ball. I think it was Dr. Selikoff's measurements of asbestos in 
the air downwind of buildings that were being either constructed or 
torn  down t ha t showed how far  the asbestos fibers could travel and
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led to  the regu lat ion s th at  restr ic ted the use of  asbestos in new con­str uc tio n, an d decreased the  risk sign ific ant ly.
Mr.  E arly. S o the reg ulati on  is t he re  for  new con stru ctio n. Bu t, are 

you  satis fied  with the  s tep s tak en  fo r rem ode ling  old  c onstruc tion?  As  
I  und ersta nd  it, those  regu lat ion s a re b eing tremendo usly st ren gth ened.

Dr . Rall. Th at  is a regu la tory  gr ay  area . Wh en it is insi de the  bu ild ing , E P A  may  not have juris dic tio n. OS HA  has  ju ris dict ion as 
fa r as the  bu ild ing tra de s are  concern ed, and I th ink the  bu ild ing  tra de s are  quite cog niz ant now of  the  danger from  asbes tos.

Mr.  E arly. Ar en 't you involved in asbestos use ?
Dr . Rall. Inv olvement  in ter ms of ge tting  infor ma tio n, bu t th is is 

a case where I th ink we have  th e inf orma tio n and it is regu latio n th at  
needs to  tak e over  now. We h ave  exce llent  inf orma tio n abo ut asbestos levels  un de r those c ircumstance s.

Mr. E arly. Have the  reg ulati on s kept up  wi th your  inform ati on ?
Dr . Rall. Not  in the  are a you are  t alking  a bou t, of  o lde r b uildin gs.  

You  know the  exam ple pe rhaps of  the  Yale  Li brary,  whi ch was  buil t 
wi th enormous amoun ts of  asbestos  sou nd-de ade ning ma ter ial  inside, 
and the  a sbestos fiber c ount in the  l ib ra ry  ap pro ach ed the  oc cup atio nal  sta nd ards . rI hat  b ui ldi ng  has been to ta lly  reno vated using  ve ry car efu l 
techniques worked out in pa rt  wi th Dr . Selikoff 's group, whe reby the  
worke rs were  p rotected as the y st rip pe d off the  a sbestos and pu t some­th in g new on. T don’t know  wh at.  An d the y now have essent ially zero fiber counts.

It  is a very expensive  process and must  be done wi th gr ea t care  so 
the  wo rke rs weren’t exposed. Th ere  is an emerg ing  problem of  thi s 
same ty pe  in school bu ild ings  in New Jerse y and probably elsewhere. 
In  the  fift ies  and six ties  the  spray ed  asbestos cei ling was common in 
public  schools. B y now, th is asbestos  is beginn ing  to f lake oft* and aga in 
we hav e the  prob lem th at  fiber level s in some New Je rsey  schools are at  t he  same level as the  occ upa tion al sta nd ard.

M e a re ta lk in g with Dr. Selikoft* and  hope we c an work out a con­tr ac t wi th him for a fea sib ilit y stu dy  to see if  you can  remove the 
asbes tos from these school cei ling s safely  and replace it or  seal it  so the  fiber  c oun ts will go down dram ati ca lly .

Mr.  E arly. Tha nk  you,  Mr. Ch airma n.
Mr. Natciier. Th an k you very much . The  committ ee will ad jou rn  un til  tom orrow mo rnin g.
[The fol low ing  questions were sub mi tted by members o f th e subcom­mittee wi th the  request th at  they be answered fo r the  re co rd :]

$9 Million Increase

Mr. Michel. You have about a $9 million increase in your budget. Is  there any pa rticu lar  area  where th at  increase will he concentrated, or will it he spread  more or less evenly throughout your  Insti tut e?
Answer. Of the  $9 million increase, approxim ately  50 percent will be used to supp ort increases in grants  and con trac ts for noncomi>eting co ntinuations in the research  program areas . Of the increase, 23 percent  will be allocated for  con­tinu atio n and some expans ion of the int ram ura l research program; and the  re­main ing incre ase of approximately  .$2.5 million is about  equally divided among competing resea rch gran ts, new cente rs, and new resea rch con trac t init iatives . 

Toxic Substances Control Act
Mr. Miciiel . Regarding your responsibilit ies under the  Toxic Substances  Con­tro l Act, if  a  compound i s withheld from  commerce due to insufficient da ta as to
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its potential  hazardous effect, about how long does it take for you to conduct 
your evaluation and issue your findings?

Answer. It depends on the use of the compound—the extent  to which people 
will he exposed. If a compound can also contact pregnant women, then teratolgy 
evaluation is required and this would require additiona l time. I f in chronic use, 
the possibility of cancer exists and this would take  at least 3 years to evaluate. If 
neither contact with pregnant  women nor a cancer risk is involved, then acute 
toxicity tests would take about a year to do properly, if no pre liminary data is 
available. I f cancer and teratology tests need to be done, then up to 5 years would 
be required. To he completely correct, the act places the responsibility for this 
testing on the ma nufacturer; at the direction of EPA.

Mr. Michel. Do you have the authority  under the act to withhold the com­
pounds from commerce?

Answer. The Environmental  Protection Agency is the only agency under the 
act to have authori ty to withhold new compounds from commerce. We can pro­
vide da ta to the EPA as to why a compound should be withheld from commerce.

Mr. Michel. Are you working with any other agencies in implementing the 
Toxic Substances Control Act?

Answer. We are primarily working with other PHS programs such as NCI, 
NLM. NIOSH, and FDA through two groups—the DIIEW Committee to Coordi­
nate  Toxicology and Related Programs and the Public Health Service Coordinat­
ing Group. The coordinating group will be responsible for establishing and 
assuring the appropriate interfac e with EPA for implementation of the ac t; 
setting up appropriate inte r and intraagency working groups for development of 
interagency agreements; and to designate working groups appropriate for devel­
oping the necessary subagreements and for carrying out appropriate coordina­
tion of the implementation of TSCA within the Public Health  Service. This is 
quite important since the act could place a tremendous burden on the Public 
Health Service if  not properly coordinated at the highest levels. At the working 
level our scientists have always and will continue to work closely with thei r 
colleagues in a number of Federal Agencies.

Shortage of Toxicologists

Mr. Michel. Your s tatement refers to the shortage of qualified individuals to 
conduct the testing, et cetera, in the environmental toxicology field. Do you have 
any estimate  as to what the shortage is nationwide in terms of total numbers?

Answer. Although, the precise figures for personnel demands in environmental 
toxicology are somewhat elusive due to the many variables which affect this 
demand, the estimates which I have given to Mr. Flood concerning the need for  
trained toxicologists represents the “Second Task Force for Research Planning 
in Environmental Health Sciences” assessment of needs for traine d research 
toxicologists. On the basis of this analysis, the Ins titu te feels tha t supporting 
400-500  pre-and postdoctoral students annually (which would grad uate 300 or so 
individuals each year) would not be out of line with potential  demands. The 
curren t state of the ar t is such tha t experiments are individually designed to 
answer a specific question. This is slow, methodical research. But the payoff is 
an increase in knowledge about toxic mechanisms which may be useful in pre­
diction of the potential hazard from untested chemicals. Therefore, in the long 
run t his type of work is cost-effective.

Mr. Michel. Is this shortage being widely publicized in our school systems so 
tha t s tudents  are aware of the openings?

Answer. The NIEHS, as par t of the NIH, makes known the availabili ty of 
grants in areas of scientific need, through a coordinated mailing li st based on the  
distribut ion of the “NIH Guide for Grants and Contracts .” We also have ex­
tensive personal contact with university  faculty and staff at institu tions which 
trai n researchers in the sciences relatin g to toxicology. It  is through these indi­
viduals tha t we also publicize our priorities.  However, the need for  trained  toxi­
cologists is not something tha t we usually need to tell them about.

The student population interes ted in toxicology is, however, in a  bind. Support 
for graduate trainin g has been declining in spite of the bright job prospects. 
Many of these prospective students must, therefore, decide between the oppor­
tunity  for support for grad uate  school or postdoctoral train ing or to somehow 
support themselves for train ing in toxicology with hope of broad job opportunities 
at the end of their trai ning.

Mr. Michel. What type and duratio n of education is usually required in this 
field?
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Answer. For a Ph. D. in envi ronm enta l toxicology, I could say th at  a didact ic core of biological, chem ical/physical and  inte ract ive sciences needs to be supple­mented with  both research  tra ining and  research  experience. A program of this type can tak e 4 to 5 years. Postdoctoral  tra ining is more specialized and assumes a background amenable to advanced research  experience. However, since the environm enta l hea lth sciences are  amalgams of basic disciplines,  I can envision a tra ining program for “re trea ding” of scientist s in one of the  discipl ines to bring  them to a point where they can independently contribute new’ knowledge in environmental toxicology in 2 years.

Kepone

Mr. Michel. Your stateme nt refe rs to a control led study in progress that  may lead to improved therapeuti c tre atm en t for Kepone. How long will this study take?
Answer. The study is currently in its  second year, and should be completed 2 years  from now.

Environmental Research I nstitutions
Mr. Michel. Are there any particular  inst itut ions where  much of the  environ­mental resea rch is being undertaken, or are  the grants  pre tty well scatteved?Answer. A fai rly  high percentage  of NIEHS grant-supported research is con­cen trated in a relatively small number of ins titu tions with an intere st in and commitm ent to environmental heal th research . For example, in fiscal year 1976, 15 institutions  received approximately  64 percent of the tota l fund s awarded  for research. On the other  hand, these  same ins titu tion s accounted for  only 35 percent  of the number of grants  awarded.  This reflects the dollar impac t of our environ­mental hea lth sciences centers located at  7 of the  15 insti tutions .

I ntramural and Extramural Research
Mr. Michel. How’ does your research  break down between int ram ura l and ext ram ura l, both in terms of dollar amount and types of research?Answer. The 1978 budget provides $33.1 million for gran ts, $7.6 million for  re ­search contracts , $14.8 million for int ram ura l research, and $2.6 million for direc t ope rations and program management .
Int ram ura l programs focus on are as not w’ell covered extram urally,  such as, inha lation toxicology, mutagenesis, noise, microwaves ; and on problems where team-type research efforts are  especially valuable , such as the m utagenesis screen­ing efforts. Int ram ura l research has also concentrated on problems where the nat ional effort  is diffuse and where  one strong program can serve as a national focus such as marine pharmacology. Very litt le duplication of research occurs unless it is needed to supp ort other area s, for example, drug metabol izing en­zymes and  mutagenesis screening.
The extramu ral  program genera lly supports  research and tra ining  in al l aspects of envi ronm enta l health sciences aimed  at  identify ing, characte rizing and ulti ­mately l imit ing hazards  in the  environment.

Permanent Facility
Mr. Conte. What is the  sta tus  of const ruct ion for your new perm anent build­ings? When do you propose to  move in?
Answer. A construction mana ger has  been retained. Approximately  80 percent of the tot al cons truct ion program is now’ out for  bids with  a ll bids due in by mid- April. Con trac ts have been awarded for  site preparation and util itie s construc­tion, and work on the si te ha s begun.
NIEHS plans .to occupy the  perm anen t facil ity sometime between April and October of 1980.

Mutagenesis Screening Program
Mr. Conte. How* much money a re  you budgeting for your  three- tier  mutagene­sis prog ram? How’ long will it take you to tes t all commercial compounds at  the ra te  of 1,000 per year? Could th at  be speeded up at  all with add itional  funding?Answer. lo r  1978 we have budgeted $1 million for the mutagenesis  program ; 1978 will be the second year and we will  have the first  two tiers functioning and will tes t 300 chemicals in the  first  tier . The full  three tie rs will be tota lly opera-
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tional in 1980. By then the re will be 1,000 compounds in tie r I test ing  at  an 
estim ated  cost of $4 million.

Since testing of new chemicals will be t he ma nufac tur er’s responsibili ty under  
the Toxic Substanc es Control Act, our progra m will focus on the 10,000 com­
pounds in general us e; at  the rat e of 1,000 per yea r it will take at  leas t 10 years.

With the magnitude  of thi s program , program s at  NCI and  FDA, and the 
passage  of the  Toxic Substa nces Control  Act the available exj>ertise to conduct 
mutag enicity tes ting  is going to be se verely taxed  in the  nea r future . Addi tional  
scie ntist s will have to be tra ine d for  resea rch in genetic toxicology.

Toxicology Manpower Shortage

Mr. Conte. What would you est imate  as the  cur ren t sho rtfa ll of research 
manpower in environm ental toxicology a nd rela ted  fie lds?

Answer. The placem ent bure au of the society of toxicology (SO T)  has re­
ported th at  between 1972 and 1976 qualified can did ates for positions in toxi­
cology were in very short supply. For  example, in 1976 less tha n 20 perce nt of th e 
positions for toxicolog ists advertised  at  the  SOT placem ent bureau were filled. 
Las t year, one profes sional  placement service listed 100 positions for inha lation 
toxicologists and got no response to this listing . The gre at majori ty of tra ining 
of toxicologists is supported  by NIEH S. In fiscal yea r 1976, 136 pre- and post­
docto ral trai nees were suppo rted by thi s Ins titu te. The 1977 app rop riat ion  per­
mits the funding for 85 train ees.  There fore, there is an obvious shortfa ll. Our 
best estimat e of cur ren t and  fut ure  needs for tra ine d individu als is the  “Report 
of the Second Task Force  for Resea rch Planning in Environm ental Health 
Sciences.” This  repo rt recommends th at  predo ctora l tra ini ng  in envir onmental 
heal th sciences be r aised to 300 per year by 1979  and 400 per year by 1982. About 
hal f of these  indiv iduals should be tra ine d in toxicology. For  postd octor als the 
repo rt sta tes  th at  the 1979 and 1982 levels should be 350 and 425 respectively. 
Again, the  recomme ndation is th at  50- 60 percent of these posit ions be in 
toxicology.

1978 Cutback in Training

Mr. Conte. Your opening rem arks  sta te th at  the NIE HS tra ini ng  program is 
the only focused Federal supiK>rt mechanism for the development of such man­
power ; and yet you are  proposing ma jor cutbacks in tra ini ng  funds. Do you 
want to e xplain th at  dis crepanc y ?

Answer. The 1978 requ est is based  on the con tinuation  of the  1977 level of 
$2.2 million for tra ining aw ard s to indi vidual trai nee s and the  phaseout  of in­
sti tut ion al awards.  Our request does n ot reflect the impa ct of the $2 million sup­
plemen tal app ropr iation for 1977 recently  approved by the  committee.

Microbial Spot Test

Mr. Conte. Can you tell me how the  spot tes t using a DNA repair-deficient  
str ain of certain  m icroorganisms  w orks?

Answer. The re are  actu ally two types  of spot tes ts which use the  DNA re pair-  
deficient bacteria ; one meas ures gene mut atio ns as in the “Ames t es t,” the  othe r 
measures DNA repa ir. General ly, a small amount of the  chemical being evalu ­
ate d is placed in a small droplet in the center of a Petri  pla te in which the bac­
ter ia are  growing. The chemical diffuses out in a ring from the  spot. The  growth  
conditions are  such that  only the mutate d bacteria will grow and form colonies 
which are  clear ly visible to the inve stigator . Often the re will be no colonies in 
the center of the spot, indicatin g the killing by high conc entration s of the 
chemical, and a ring of colonies su rroun ding.

Energy

Mr. Conte. Wh at are  you doing to look at  the  hea lth effects of accelerated  
development  of altern ative  energy sources—thing s like coal gasification, for 
exam ple?

Answer. The energ y-related  resea rch suppo rted by NIE HS focuses on a num­
ber of toxicology subdisciplines esse ntia l to the  und erst and ing  and assessment 
of the pote ntia l heal th haz ard s of environm ental fact ors  associated  with  energy 
technologies. These inc lud e: Ind icators  of tox ic ity ; biochemical mechanisms of 
to xi ci ty ; mechanisms of incorporation, metabolism, disposit ion, and tu rn ov er ; 
dose response rel ati on sh ips ; extr apo lation of labo ratory models to m an ; muta-
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genesis, developmental toxic ity and carcinogenesis. These subdisciplines are used to study the  potential  heal th haz ards rela ted  to energy production and conse rva­tion. The energy-related hazardous  agents studied by NIEH S fall  into  the fol­lowing c ateg orie s: Gaseous ai r pollu tan ts;  suspended particu lat es;  ind ust ria l by­products  and int erm ed iat es ; trace metal s; and physical facto rs. The energy- rela ted gaseous ai r pol lutant s being studied by NIEH S-sup ported inve stigator s include nitrogen dioxide, ozone, sulfur oxide, and carbon monoxide.Studies on suspended p art icu lat es are  concerned with the  pulmonary effects of coal dus t and the role o f components of the dust in the etiology a nd pathogenes is of pneumoconiosis. Other stud ies are concerned with the rela tionship  between soot and  associated benzo (a ) pyrene and  other carcinogens which could be im­portant in the  use of low-grade fossil fuels such as bitum inous coal. A number of poten tial ly haza rdous trac e metals which could be released to the  env ironm ent through the  operation of various energy technologies include mercury, lead, cad­mium, chromium, copper, manganese, arsenic, and some other  ra re  earth  elements. Various physical factors of concern to NIEHS in connection with energy  tech ­nologies include heat, noise, and electromagnetic fields.

Heavy Metals

Mr. Conte. What are you doing to investiga te the  effect of heavy meta ls on intelligence  deficiencies? Does this  relate  a t all to t he  lead based paint  p rogram?Answer. The int ram ura l behavioral toxicology program will be looking at  the  spect rum of behav ioral  and neurotox icity  tes ts for the ir reli abil ity and val idity for detecting  low-level chronic effects of known and suspected  neurotoxins. Special att ention will be paid to heavy metals and inte ract ions of meta ls with  hyd rocar­bons, especia lly in the developing anim al where the behaviora l and neurological pa tte rns a re being la id down and thu s represen t systems most likely to be suscep­tible  to toxic effects. Also, int ram ural studies are  being conducted on both the  prenata l and pos tna tal effects of lead in rodents. These s tudie s ha ve been followed out to 6 months of age, which is considered to be an adu lt animal,  and  the effec ts on learning are being stud ied.
Grantees are  investig ating  the effects on the cen tral  nervous system and  be­havior in the  adu lt and newborn mamm als of mercury , lead, and cadmium, in­cluding motor  performance, emotional stab ility , and biochemical indication  of intox ication. In addition, various  the rap ies  to ameliora te these effects are being studied.

Average Grant and Percent Funded

Mr. Conte. Wha t is  your average g rant amount? About w hat  percentage of your appl ications are  funded?
Answer. The a verage r esearch gran t amount f or 1977 is e stim ated  to be $88,679. We estimate that  we will be able to fund  approxim ately  55 percent of our  ap­proved resea rch gran t app licat ions  in 1977 and 60 percent in 1978.

I ntramural Research Program
Mr. Conte. To w hat  level do you ultim ately intend to increa se your in tramu ral  research  program?
Answer. In order to be able to cover the major discip lines needed in envi ron­men tal hea lth sciences, we have projected a need for some 850 to 900 perm anen t slots for the  int ram ura l resea rch program. We would not reach  this  size unt il 1981 at  the  ear liest .

Continuation Funding

Mr. Conte. W hat level of funding is needed to mainta in cont inuation fund ing for  projects  to which you have a moral commitment ?
Answer. A level of $46,664,(XX) is needed to mainta in con tinuation  fund ing for  approved gra nts  and co nt ract s; and ongoing int ram ura l and  supp ort activities. 

Synergistic Effects

Mr. Conte. Has  any work been done with  envi ronmental agen ts which are  harmless in themselves but  which may be carcinogenic when combined?Answer. The answer  to the question is yes and it  rela tes to some fundame ntal  cons idera tions  of toxicological research  : synergism,  potentiation, competition, and  antagonism. Toxicological stud ies must alwa ys take into  cons idera tion the
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possibi lity of interactio ns of compounds. The vari ed activities of compounds and 
the ir biological effects depend upon basic ten ets  of dose-response rela tions hips,  
stim ulati on or inhibitio n of metabol ic enzyme competition for  binding  sites, pro­
tein binding, s tora ge and  ex cretion, among others.

One of the goals of research into  the hea lth  effects of environm ental agents 
is the  identi ficatio n of age nts  which may be h arm ful. The re are  numerous exam­
ples of substan ces in the environm ent which per  se are  thou ght  to be eit her  
harm less  or to cause  infr equ ent  hea lth effects, but when combined with  other 
substances  or und er unu sua l condit ions (he at,  cold, age, stres s, and so fo rth ) 
or as the resu lt of gen erat ing metabolic deri vati ves  with in the cell, may indeed 
become a heal th hazard.  For  example  the  combination of smoking and  exposu re 
to asbestos, or exposure to cer tain trac e meta l chemical combination s incre ases  
the incidence of cance r. Nitr osam ine is also thou ght to be noncarcinogenic  per 
se. but derivati ves produced by cell interactio ns seem to be pote nt carcinoge ns.

The great preponderance  of agen ts in the  envi ronm ent to which man is ex­
posed have not been test ed for toxic ity and prio rity , lim itat ions in the sta te  of 
the  art , faci litie s and  manp ower  dic tate th at  known and  suspected harmfu l 
agen ts be first studied. Thes e stud ies have brou ght to light a number  of agen ts 
previously though t to be harmle ss which act  syne rgist icall y to cause  harmfu l 
effects.

Mar in e Biom edic al Rese arch  Cent ers

Mr. Conte. Can you tell  me more about the  crea tion  of your mar ine bio­
medical resea rch centers  pro gra m? Where will it  be l ocated? Wh at sort s of faci l­
itie s will it hav e? Wh at will the requested $600,00 0 actu ally  be used for?

Answer. Since 1975, the  Congress has been ask ing  NIEHS to develop a pro­
gram  in the are a of mar ine biomedicine. Pa rt of this dire ctiv e was to develop a 
prog ram of supp ort for those  mar ine and fre shw ate r laboratori es whose re­
searc h has  biomedical  appli catio ns. In 1978 we propose to begin core supp ort 
fund ing for thr ee or more of these  center s. Awa rds will be made on a competi­
tive  basis following review of appl icati ons from exist ing laborator ies. I have 
previou sly mentioned a few example s of the  types  of labo rato ries  th at  I am 
talk ing about  but unt il the review  process is completed, it is not known which 
ones will be supported.

The marine biomedical cen ters  program will par allel the Environmen tal 
Hea lth Sciences Cent ers program in many ways. The fund s will be used to 
provide sala ry supp ort for the center leade rship , key resea rch staff, and visi t­
ing scien tists, to operate  and maintai n equipm ent and special fac iliti es such as 
resea rch vessels, holding  or breedin g faci lities , experim enta l organisms. The 
fund s will also be used for prel iminary supp ort of rese arch  projects  which, 
if feasib le should be able to compete for cont inuin g supp ort from reg ula r gra nt 
programs. These cen ters  will have  a uniqu e opp ortu nity  to advance knowledge 
in the envi ronm ental hea lth  sciences because  so many pol luta nts  even tual ly get 
into  rivers , lakes and  oceans. The pol luta nts  then show up as con tam inants  in 
drin king water or ent er the  food chain. We have  alre ady  faced haz ard s from 
the  insectic ide Kepone in the Jam es River, the  ind ust ria l chemical polych lori­
nated biphenyl  (PCB ) in the Great Lakes and Hudson  River, the ph tha lat e 
este rs in the Mississippi River,  and mercu ry in the  Gre at Lakes.

S mo king  and E nv iro nm en ta l P ollut ants

Mr. Cont e. Wh at evidence has been found to dem onstrate the  detrim ental 
effect of combin ations  of smoking and environm enta l pol lutant s?

Answer. Based on resea rch at  our Env ironmen tal Hea lth Science Cen ter at 
Mount. Sinai School of Medicine, direc ted by Dr. Selikoff, it was concluded in 
stud ying  the incidence of bronchogenic carcinoma in asbestos workers , th at  ciga­
rette-smoking workers  had  100 times the risk  of lung cance r when compared  to 
their  nonsmoking fellow workers. Less stro ng but sim ilar  stat ements have 
been made by o ther scie ntis ts rega rding the  in creased lung cancer risk in smoking 
uran ium  miners.

P ro fes sio na l J udg men t B udget

Mr. Obey. Would you pleas e review’ your entire  budget to give your  careful 
estimate of eac h are a in which you need more a dequate  fu nding?

Answer. In my profes siona l judgm ent, I feel th at  NIEHS could effectively use 
an addition al $11.5 million. Thi s would provide  $1 million for fund ing of addi-
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tiona l new research  gra n ts ; an increase  of .$400,000 for the  mar ine centers 
program, $3.1 million for training, which includes $2 million for continuat ion 
costs associated with the supp lementa l included by the House Appropria tions  
Subcommittee for training in 1977, bring ing the number  of individuals in trai n­
ing dur ing fiscal year 1978 to a level of approxima tely 360; and $3 million for 
research and development con trac ts to provide add itional  fund ing for the 
mutagenes is screening and toxic ity bioassay programs, new research  contracts, 
and more adeq uate  fund ing for the  exist ing resea rch cont racts . Furth er we 
could use $4 million and 99 positions for the  intr amura l resea rch, dire ct opera­tions, and  program management  act ivit ies to furth er develop new programs 
in epidemiology, behav ioral  toxicology, and pulmonary toxicolo gy; for ex­
pansion of exist ing programs in biophysics, toxicology, mutagenesis , pha rma ­
cology, chemistry, and biometry ; and  for more adequate  staffing for the review 
and approval  of grants  and program management areas. This  would provide 
staffing as outlined in last  year' s hearings before this  committee on the  planned 
growth of the institu te. I would like to submit  the following table reflecting 
this  optimum level for  the  record.

[The  information follows:]

NATIONAL INSTITUTE OF ENVIRONMENTAL HEALTH SCIENCES, 1978 OPTIMUM LEVEL

|ln thousands of dollars,

1978 estimate
1978

optimum  level Difference

Number Amount Number Amount Number Amount

GRANTS
Regular:

No no mpe tin g_____ ______ __________ ____ 135 $13,018 135 $13,018 0 0Com pet ing. ____________________ ____ ........ 122 9,186 135 10,186 +13 +$1 ,030
Subto tal......... ............... ....... ..................... ........  257 22, 204 270 23, 204 +13 +  1,000

Special:
Environmental health sciences ce nt er s. .. ____ 8 8,331 8 8, 331 0 0Ma ire  tiomedical research cen te rs .......... ........  3 600 5 1,000 + 2 +4 00RCOA’s . .......................................................... ........  22 500 22 500 0 0

Subto tal________________  _________ ........  33 9,431 35 9,831 +4 00Train ing programs________________________ ____ 48 1,485 110 4,600 +62 i +3,1 15
To ta l......... ............... ..................... ........  338 33,120 415 37,635 +77 +4,5 15

Positions Amount Posit ions Amount Positions Amount
DIRECT OPERATIONS

Intr am ural laboratory  and clin ical research________ 283 14,826 365 18,426 +82 +3,6 00R. & D. co ntracts_______ _______  _. 7, 585 10, 585 -4-3, 000Other di ect.................................... ............. ........  13 1,505 20 1,655 + 7 +1 50Program management. ................. . .............. ......... 35 1,064 45 1,314 +  10 +2 50
S u b to ta l. .. ................................................ ......... 331 24, 980 430 31, 980 +99 + 7 , 000
T o ta l. .................. ........... ............... ........... ........  331 58,100 430 69, 615 +99 +1 1,5 15

1 Inc ludes $2,000,000 for  con tinuation costs of  1977 supp lementa l for tra ining.

P er m a n en t  F aci li ty

Mr. Obey. I understand that  you have prepa red for the  Senate your plan for 
equipping and staffing your  new faci lity . I would appreci ate your subm itting this for the  record.

Answer.
[The information follows:]
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In trod uc tio n

During 1980, the Nat ional In s ti tu te  o f Environmental Heal th Sciences 
w il l occupy it s  177,000 net square fe e t permanent research f a c i l i t y  in  
Research Tr iang le  Park, North Ca rol ina  J  This occupancy is  an impo rta nt  
milestone  in  a six teen  year e f fo r t  th a t began when the Congress reco gnized 
environmental fa ct ors  as s ig n if ic a n t th re at s to  man's health and well- bein g.
At the  ou tset , Congress, the s c ie n ti fi c  community, those in  Government, 
and others  w ith  knowledge about man's de lic a te  in te ra ction  w ith  his 
environm ent, appre cia ted  the magnitude of the problem and the pa uc ity  o f 
s c ie n ti fi c  inform at ion and understanding ava ila ble  regard ing th is  re la tionsh ip . 
L i t t le  was known about the mechanisms by which man, the most complex o f 
b io lo gic al systems, reacted to his general environment and more p a rti c u la r ly  
to  the  spec if ic  agents in  th a t environm ent. Ge ne rally , we lacked spe c if ic  
knowledge on what was in  the environment and could make on ly educated 
guesses as to  what the health e ffects  o f these  agents we knew were. We 
had no re lia b le  way of an tic ip a ting  the adverse health e ffects  o f agents 
in  our  fu tu re  and could do l i t t l e  more than speculate about the he alth 
e ffects  o f low dose chron ic exposures. The yea r 1976 has brought  us new 
knowledge and understanding and fin ds  in  place a number of Governmental 
and priva te  se ctor  e ff o rt s  di rected  toward develop ing the basic  inform a­
tion  es se nt ia l to  our comprehension o f th is  de lic a te  re la tionsh ip .
However, progress has not s t il le d  i t s e l f  fo r  research to  catch up. In 
ad di tio n to  the  thousands o f untested chemicals currently  in  use, an 
ad di tio na l 1000-1500 new chemicals are int rod uced each year in to  the 
environment. We know more now, but  the re is  so much more to  know.
Research and technology have made s ig n if ic a n t str id es in  id en ti fy in g  the 
agents in  our environment and understanding the bio lo g ic a l and chemical 
bas is o f th e ir  in te ra ction  w ith  man. We have accumulated s ig n if ic a n t 
research data and bette r unde rstanding reg ard ing  man's in te ra ction  with  
environmental agents and health e ffects  o f some o f these agen ts. Now 
more than anytime be fore, we are able  to make use o f these fin ding s to  
pre dic t the he al th e ffects  o f chemicals as they  are developed or en ter 
the market place.

We are pleased with  the progress made in  environmenta l he alth in  li g h t  
o f the resources th a t have been ava ila b le . However, we are reminded o f 
the questions th a t remain unanswered and the research to  be done by 
episodes such as the Kepone exposure in  V ir g in ia , po lych lorin ated  
biphenyls (PCB's) in  mother 's m ilk , polybrominated  biphenyls (PBBs) 
exposures in  Michigan and the most recent leptophos exposure in  the 
Southwest. In add it io n , the passage of the  Tox ic Substances Contro l Act 
places s ig n if ic a n t burdens on the Federal research conmunity to  develop 
new inform at ion and te s t methodologies fo r  assessing the health e ffec ts  
o f a wide range o f chemica ls and othe r subs tances. We are co nf iden t th a t 
the research po te ntia l made av aila bl e by th is  new f a c i l i t y ,  when coupled 
w ith  our ex is ting  research program and f a c i l i t ie s ,  w il l al low us to 
fu ll y  develop the program necessary fo r  addressing  the important 
problems and issues in  environmental he al th .

1 Appendix I .  prov ides  dia gra ma tic layouts o f the  fa c il it ie s .
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We share the Committee's concerns fo r  adequate planning and re ­
source id e n ti fi c a ti o n  and we agree th at these  are es se nt ia l to  the fu ll  
and e ff ec ti ve  u t il iz a t io n  o f the fa c i l i t y  and the development o f a high 
qu a li ty  and respons ive research program. We have, throughout  the design 
phase, been engaged in  a planning  e f fo r t  th a t has involved s ig n if ic a n t 
numbers o f In s ti tu te  personnel.  The planning  has inc luded program lead ers, 
bench sc ie n ti s ts , ad m in is trativ e personnel,  and research suppor t se rv ice 
groups. The inform at ion provided in  th is  re por t is  the d ir e c t re su lt  o f 
th a t planning e f fo r t .  I t  is  ne ith er ab so lute , nor f in a l;  but rep resents 
the  best th in king and inform at ion av aila bl e at th is  po in t on a planning 
spectrum th at began several  years ago and w il l con tinu e u n ti l the fa c i l i t y  
is  occupied. The in fo rm at ion is  based on a number o f assumptions such 
as fu tu re  u t i l i t y  co sts,  ord er ly  growth and sup por t in  terms of do lla rs  
and s ta ff in g , and complet ion and benefic ia l occupancy of the new fa c i l i t y  
by FY 1980.

I .  Personnel

A. Laboratories

The Nation al In s ti tu te  o f Environmental Heal th Sciences, as the 
p ri nc ip le  fede ra l agency fo r biomedical research on the e ffec ts  o f 
che mical,  physica l and b io lo g ic a l envi ronmenta l agents on man's health 
and we ll be ing , is  concerned w ith  man as a to ta l system and w ith  a ll  
diseases suspected or  known to  have th e ir  e tio lo gy in  exposure to  these 
agen ts. The research approach must ne ce ss ar ily  be broad , to  pa ra lle l 
the scope o f the  problem, ye t must be o f s u ff ic ie n t depth and in te n s it y  
to  pro vide meaningfu l in fo rm at ion.  This  in fo rm at ion w il l aid in  the 
diagnosis and pre vention of en vi ro nm en ta lly -related  diseases and w il l 
pro vide the bas is upon which the Environmental Protec tio n Agency and othe r 
re gu la to ry  agencies can prevent environm enta l exposures through co ntro ls  
and re gul at ions.

In our pla nn ing,  we have recognized the  need fo r a m u lt id is c ip lin a ry  
approach. We have id e n ti fi e d , in  general terms, those core research 
groups represen ting the var ious d is c ip lin es  es se nt ia l to  the research 
e f fo r t .  Because they must in te ra c t and support  each ot he r,  we have 
fu rt he r id e n ti fi e d  those programs which must be prox imate to  one an­
othe r.  In our plan nin g,  we recognize the need to  es ta bl ish a c r it ic a l 
research mass w ith in  each of the d is c ip lines in  terms o f numbers of 
s ta f f  and su b- sp ec ia lti es  represented.  We have attempted to  de fin e the 
minimum " c r it ic a l mass" s ta ff in g  leve l w ith in  each of the d is c ip lin es . 
Along w ith  the concept o f " c r it ic a l mass," we be lie ve  th a t ord erly program 
development is  es se nt ia l to  a high  qu a li ty  research program. Excellence 
breeds exce llence. F ir s t,  we must h ire program leaders who have demon­
st ra te d th e ir  s c ie n t if ic  and leaders hip  a b il it ie s  and then adequately 
suppor t them so they can re c ru it  and re ta in  othe r high ca lib re  sc ie n ti s ts . 
The suppor t, i f  av aila ble at the ou tset , assures a more ord erly  process 
and e ff ec ti ve  research e f fo r t .  I t  is  als o c r it ic a l to  the recrui tm en t 
e f fo r t  and our a b il i t y  to  re ta in  senio r s ta f f  fo r  s u ff ic ie n t per iods



to allow  fo r the  fu l l  development o f th e ir  research po te n tia l.  Through­
out  our pla nn ing , we have assumed con tinued support fo r the growth and 
development o f the NIEHS programs. We have used fo r plan ning  purposes, 
a s ta ff in g  leve l o f 1,000 permanent fu ll - ti m e  employees by September 30, 
1983. In add it io n , our plans ca ll  fo r between 180 and 200 temporary 
s ta f f  composed o f v is it in g  s c ie n ti s ts , guest workers and temporary 
employees. The same estim ates  were provided to  the House Subconmittee 
on the Departments o f Labor and He alth,  Edu cat ion,  and Welfa re o f the 
House of Re pre senta tive's  Committee on Ap prop ria tions  during la s t year's  
hearing s.

Within the Intramura l Research Program we have id en ti fi e d  twenty - 
ei gh t (28) d is ti n c t work groups includ ing research support programs such 
as Ar ts  and Graphics, Laboratory Animal Suppor t, Glassware and Media, 
et c.  Of th a t number, nineteen (19) are d is ti n c t ly  research ori en te d.2 
They are :

Reproduction  and Development 
Chronic Organ Toxic ity
Behavioral and Neurolo gical Toxic ity  
Genetic Risk Assessment 
Genetic Mo nitoring  
Genet ic Testin g
Biomathematics & Risk Ext rapo latio n 
Epid em io logy

Physica l Factors - Noise,  Microwaves 
and othe r Radiat ion

Marine Biomedicine 
To xica tio n-De toxica tio n 
Pharmacokinetics 
Pulmonary
Inha la tio n Tox icology  
Chemistry
Comparative Bio logy 
Comparative Pathology 
Bioeng inee ring

Bio physical  Mechanisms

Of those programs id e n ti fi e d , the fo llo w in g are scheduled to occupy 
labo ra to rie s in  the new fa c il it y :

Behavioral & Neurolo gical T oxic ity  
Comparative Pathology 
Chemistry
Chron ic Organ Toxic ity

Genetic Risk Assessment 
Genet ic Mo nitoring  
Genetic Testin g 
Pharmacokinetics

Reproduction and Development Comparative Bio logy
Physica l Factors - -  Noise, Microwaves 

and othe r Radiat ion

2 A b r ie f de sc rip tio n of each program is  inc luded in  Appendix I I .
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The fo llo w in g  cha rt  pres en ts s ta ff in g  p ro je c ti o n s  and space 
u t il iz a t io n  w it h in  the new f a c i l i t y  fo r  the se  fu n c ti on s :

Be ha vio ra l & N eu ro to x ic ity

(F u ll - ti m e  permanent s ta f f ) f .3

1/300

Sq.F t.
Required

7800

77

9

78

9

79

16

80

22

84

26

Compara tive Patho logy 
(2 /3  o f gro up)

10 10 15 22 18 1/206 3700

Chemistry 13 13 16 22 30 1/300 9000

Ch ron ic Organ T o x ic it y  
(1 /2  o f  gro up)

9 9 15 21 23 1/239 5500

Re pro duction  & Development 19 19 25 35 45 1/250 11250

Ph ys ica l Fa ctors 7 7 11 12 17 1/235 4000

Gen et ic Ris k Assessment 18 18 22 32 40 1/211 8450

Ge ne tic  M onito ring 7 7 9 14 40 1/211 8450

Gen et ic Tes tin g 11 11 16 23 46 1/211 9700

Ph arma cokin et ics  
(3 /4  o f gro up)

7 7 9 12 19 1/237 4500

Com parative Biolog y 7 7 13 15 15 1/280 4200

TOTAL 117 117 167 230 319 f  1/240 76550

AVAILABLE LABORATORY SPACE 77000

3 Rat io  o f fu ll - t im e  permanent s ta f f  to  ne t square fe e t o f space.
The fi g u re  in clud es  a ll  la bo ra to ry  equipme nt,  fu rn it u re  and fi xe d  
equ ipment such as co nstan t tempe ra ture  rooms and e le c tr on  micro scopy 
su it e s . The fi g u re  varies from program to  program on the ba sis  o f 
requ ire men ts necessa ry to  su pp or t the s p e c if ic  re se arch .
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B. Spec ial ize d F a c il it ie s

With in the program f a c i l i t y ,  the re are a number o f sp ec ia lized  
sup por t areas. The la rg est  o f these is  the animal ho lding  and care 
f a c i l i t y  in  the basement o f Modules C, D, and E. The area 1s segregated 
in to  high  access, lim ited  access and qua ran tine  areas to-accommodate the 
wide range of animal care require ments. I t  w i ll  be sta ffed by ap prox i­
mately  60-70 permanent fu l l  time s ta f f  and w il l be u ti li z e d  by a ll  those 
research groups having animal requirements. In addi tio n to  the  var ious 
types o f animal f a c il it ie s ,  the area inc ludes op erat ing  su ites , necropsy 
rooms, au toc laves, cage washing fa c il it ie s ,  e tc . In to ta l,  the animal 
f a c i l i t y  occupies 34,694 net  square fe e t o f space. Ful l u t il iz a t io n  is  
an tic ip ate d by 1983.

Another large area is  occupied by the Glassware and Media Preparat ion  
fu nction. They c o ll e c t c e n tr a ll y , process,  and re issue the  large volume 
and vari e ty  o f glassware items u ti li z e d  by the  research la bora to ries.
They als o prepare standard  and sp ec ia lized  cu ltu re  media fo r  microb io­
lo g ic a l purposes and in  v it ro  stud ies.  This  area encompasses 9,670 
ne t square fe et o f space and w i ll  house 25-30 permanent fu ll - ti m e  
s ta f f.  Ful l u t il iz a t io n  is  also  expected by 1983.

The othe r sp ec ia liz ed  areas inc lud e the conference f a c i l i t y ,  
a ir li n e  ti c k e t o f fi c e , se lf -s e rv ic e  supply s to re , chemical supply ce nter , 
employee health u n it , ca fe te ri a , arts and graphics ce nt er , photography, 
animal feed and bedding supply  center  and the mail and messenger center .
These areas occupy app rox ima tely 20,045 square fe e t o f space and w il l 
house approximate ly 15-20 permanent fu ll - ti m e  s ta f f  and 15-20 co nt ract  
or  othe r non-Federal employees. These fa c il it ie s  w il l be fu ll y  u ti li z e d  
at  occupancy.

C. Offic es

Wi thin the A and B modules o f the research f a c i l i t y  there are 
29,554 net  square fe e t o f o ff ic e  space.

The o ff ic e  space is  to  be u ti li z e d  in  the open o ff ic e  landscape 
mode w ith  task li g h ti n g . Such an arrangement allow s fo r: maximum u t il iz a t io n  
of the  space; maximum f le x ib i l i t y  fo r  moving people which is  important 
to  a f lu id  program such as ou rs; and maximum energy e ff ic ie n cy . The 
"open pla n" is  curr ently  under design so i t  is  imp oss ible  to  provide 
exa ct fig ure s on the numbers o f s ta f f  to  be housed in  the  area or  the 
composition o f th at s ta f f.  The computing,  biomathematics and epidemio logy 
programs, co ns is tin g o f about 80 fu l l  time s ta f f,  w il l be housed on the 
3rd floo rs  o f the A and B modules. This  is  due to  the fixed design 
lo ca tio n o f the computer f a c i l i t y  and the need fo r these programs to  be 
ad jacent to  i t  and in te ra c t amongst themselves and d ir e c tl y  with  the
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laboratory research program. In addition to these groups, we anticipate 
approximately 50 full time staff associated with or who have a re­
quirement to interact with the Director to be housed in this area. The 
balance of the administrative functions such as procurement, budget, 
personnel, supply management, travel and conference services, and general 
administrative management will be housed in any remaining space. We are 
now estimating a full time staffing of from 50-70 for these functions.
Any of these functions which cannot be housed in the new facility will 
be housed in our existing facility on the basis of their need to interact 
with themselves, other administrative functions and the research program 

D. Support Facility

The support facility complex consists of a power plant, an incine­
rator plant, a telephone exchange, an electrical substation, a warehouse 
and a shops and engineering support facility. It is difficult to project 
utilization within that space with any degree of accuracy due to the 
nature of the functions housed there and the plan for many of these 
functions to be carried out under contract with private firms. Examples 
of the latter would be the grounds maintenance, security, and janitorial 
services. We are now estimating that between 60 and 80 contract staff 
will work out of these facilities. In addition, we estimate that 85-100 
Government employees will also utilize these facilities. The support 
facilities were designed by the architects in response to the programs 
to be carried out and the magnitude of the program, facilities and 
grounds to be supported from these facilities.

II. Other Requirements

A. One Time Start Up Costs 

1. Equipment

A wide variety of equipment will have to be acquired to conduct 
the research and adequately support the facilities and grounds. Some 
of these items will have to be acquired in FY 1979 and the remainder 
in FY 1980 depending upon procurement lead time and when the items 
are actually required. The following chart depicts the current 
estimates for equipment.
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Equipment

S c ie n t if ic  Equipment

Computers and Computer Support  
Equipment

Animal Support  Equipment  
Cages, Cage Racks, Feeders ,
Ca rt System

Warehouse
Rack Systems, Stora ge B in s,  Fork 
L i f t s ,  Car t System 

Shops
Grounds Ma intenance , Trades  and 
C ra ft s , Ve hicles  

Waste Disposal
Dumpsters, Tru ck s,  Compactors

Glassware  
Car t System

Spare Pa rts
Equipment, Mechanical Systems

79

7,0 00 ,000

300,000

1,7 50 ,000

300,000

300,000

200,000

25,000

100,000

80

7,0 00 ,00 0

200,000

Tota l Equipment 9,975,00 0 7,2 00,00 0

2. F urn itu re

A wide v a r ie ty  o f fu rn it u re  w i l l  have to  be purchased in c lu d in g  
the work s ta ti o ns  fo r  use in  the open o f f ic e  landscape p la n.

F u rn itu re 79 80

$750,000 $100,000

3. Glassware Sto ck

In the research  f a c i l i t y ,  p ro v is io ns have been made fo r  a g la ss­
ware proc es sin g f a c i l i t y .  To be o p e ra ti o n a l,  we must acq uire  an adequate 
stoc k o f glassware to  pro vide fo r  sim ultaneous  use and pr oc es sing .

Glassware 79

$200 ,000

80



4. Warehouse Stock

To meet the needs o f  a la rg e r and mowe divers e s ta f f ,  I t  
w i l l  be necessary  to  increa se  the e x is ti n g  stoc k le ve ls .

Warehouse st ock  79 80

$100,000

5. Moving Expenses

Costs w i l l  be in cu rred to  pack tr a n s fe r  and unpack la b o ra to r i 
and o ff ic e s  moving  from the  e x is ti n g  f a c i l i t y  in to  the new f a c i l i t y .  

Moving  Expenses 79 80

$6 ,00 0* $40,000

B. Con tin uing  Costs

(I n  Thousands)

79 80 81_ 82 83

1. J a n it o r ia l Se rvice s $12 $225 $260 $280 $300

2.  S ecuri ty  Se rvice s 43 180 210 240 260

3. Grounds Maintenance 125 150 175 200 230

4. Trades & C ra ft  Shops 200 300 1,000 1,200 1,400

5. Mechanical Plant 200 350 400 440 470

6. In c in e ra ti o n  and 
Waste Removal

40 50 60 70 80

7. Warehouse 85 100 130 150 170

8. U t i l i t i e s 520 1,900 2,200 2,500 2,800

Con tin uing  Costs  1, 225 3,255 4,435 5,080 5,710

Assumes ope ning o f su pp or t f a c i l i t y  p r io r  to  co mplet ion o f 
program f a c i l i t y .



345

Summary

The new fa c i l i t y  when coupled with  our ex is ting  f a c i l i t y  w il l 
provide the necessary la ti tu d e  fo r  or der ly  growth and development o f the 
NIEHS research program. The new program f a c i l i t y  w il l pro vide 177,000 
net square fe et o f space. When coupled w ith  the 115,100 net  square fe et 
o f space in  the ex is ting  f a c i l i t y ,  NIEHS w il l occupy ju s t over 292,000 
net square fe et o f space ex clus ive o f the suppor t f a c i l i t y .  At occupancy 
in  1980, we an tic ip ate  a permanent fu l l  time  s ta f f  o f 700 with  180-200 
ad di tio na l temporary s ta f f.  This represents 70% o f the an tic ip at ed  
s ta ff in g  at  f u ll  occupancy in  FY 1983.

In 1980, when we f i r s t  occupy the new f a c i l i t y ,  the ra ti o  o f permanent 
s ta f f  to  net  square fe e t o f space w il l be 1/487 square fe e t includ ing 
a ll  fa c il it ie s ,  equipment, e tc . ,  but  excluding the suppor t se rv ice  
f a c i l i t y ,  e.g . shops, power p la n t,  warehouse. This  figu re  w il l drop to 
1/324 net  square fe e t o f space when fu ll y  s ta ffed w ith  900 (1000 less 
100 support f a c il it y )  permanent fu ll  time po si tio ns  in  1983. These 
occupancy rates  compare very favo rably with  those rep orted in  1974 to 
the Subcommittee on A gricu ltu re  - -  Environmental and Consumer Pr otec tio n 
o f the Committee on Appro pria tio ns .5 For a ll  occupied space at  Federal 
research labo ra to rie s surveyed, the occupancy ra te  rep orted was 1/668 
square fe e t o f space. For HEW, the figu re  was 1/470 square fe e t;  fo r 
the  Ve teran's Adm in is trat ion the figure  was 1/509;  fo r  the  Center fo r 
Disease Con trol i t  was 1/446 and fo r NIH (Bethesda) 1/270. The NIH 
figu re  re fl e c ts  the de ns ity  o f th e ir  labo ra to ry  program and the problems 
they are curr ently  having w ith  space.

5 Part 7 o f In vestigative Report on "U ti li z a ti o n  o f Federal 
La bo ratories" published  A pri l 8, 1974.
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Appendix II.

National Institute of Environmental Health Sciences 

Descriptions of Intramural Programs

1. Toxicology Branch

a) Reproduction & Development - Needs are for better methods and 
examination of later-appearing effects.

1) Presently: Two general areas— a) Teratology & reproduction - 
evaluation of teratological effects of selected chemicals by 
standardized protocols as well as evaluation of some newer test 
systems, especially in vitro (use of embryo culture); teratology 
information center-data from literature on chemicals tested; 
study of chemical effects on reproductive processes, e.g., effects 
of chemicals on fertility, b) Developmental physiology, bio­
chemistry, pathology-enzyme pathways in selected tissues find 
patterns of development after birth, effects of environmental 
chemicals on these pathways; effects of chemicals on postnatal 
development, e.g., DES on male and female genital tract.

2) Proposed: Major expansion of programs in teratology and 
reproduction— both to develop better tests for environmental chemicals 
as well as look at mechanisms of effects; develop in vitro tests if 
possible. Developmental toxicology will look at biochemical and 
physiological functions altered by chemical exposures early
in life, but manifest after birth and especially in early adult­
hood. Organ functions investigated would also relate to programs 
in Target Organ Toxicity and Behavioral Toxicology.

b) Target Organ Toxicity - A major kind of damage caused by environmental 
factors. Needs are for more sensitive function tests and for studies on chronic exposure effects.

1) Presently: Major emphasis on excretory and detoxifying systems—  
kidney, liver damage. Also effects on blood elements. Colla­
boration here with reproduction and development when there is a 
study of effects of environmental chemicals in placenta, developing 
organs. Some look at mechanism of organ damage and better tests 
for early organ damage.

2) Proposed: Careful study of presently-used organ function tests—  
attempts to develop more sensitive tests and tests able to assess 
more functions of an organ. Careful look at design of acute vs. 
chronic toxicity testing; what kind of function tests are different 
in acute vs. chronic testing? Studies of mechanism of toxic effect 
will stress development of broad principles so that toxicity of 
similar chemicals might be predicted. Study of other* organ damages
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too— organs not now usually studied for damage, e.g., intestine, 
pancreas, adrenals and sense organs like touch, smell and taste.

c) Behavioral Toxicology - Major needs: test validation, development of 
quantitative measures of behavior and its change by toxins. Also studies 
into the mechanism whereby environmental factors produce their behavioral 
and neurotoxic effects and the conditions which predispose individuals 
to these effects.

1) Presently: Initiating program with major emphasis on test 
validation for behavioral effects.

2) Proposed: Develop more sensitive tests for assessment of behavioral 
and neurological deficit in both animals and humans. Studies of 
mechanism of toxic effect with view toward development of principles 
so toxicity of similar chemicals might be predicted and/or methods of 
treatment might be developed. Study of conditions which predispose 
individuals to behavioral and neurotoxic effect (e.g., genetic 
background, sex, age, nutritional states and interactions with other 
chemicals) in order to identify the types of individuals at greatest 
risk from exposure to a given toxin.

2. Pharmacology Branch

a) Pharmacokinetics - Major needs: study time course of pollutant uptake, 
distribution, storage, and release from body tissues. This study is 
needed for all pollutants carrying risk to man, but especially for 
those which accumulate or persist in tissues. Such studies will 
allow rate limiting steps to be identified (e.g., liver metabolism 
of PCBs) and point to general principles and possible extrapolations 
from animals to man.

1) Presently: Core group focusing on PCB kinetics, and attempting 
to extrapolate from one animal species to another and to man.

2) Proposed: More data in many different species and with several 
other chemical types— will then be able to formulate models for 
predictions, e.g., given exposure, to be able to predict where 
chemicals will accumulate, for how long and what might be done to 
change clearance from body. Study of how chemical mixtures differ 
kinetically from single components.

b) Marine Biomedicine - Major needs: define models for predicting toxic 
substances in aquatic environments, e.g., can fish tumors be used to 
detect low concentrations of carcinogens in water? Can general 
principles be derived from study of pollutant accumulation in aquatic 
species, e.g., are there certain tissues where most pollutants 
accumulate; do some fish accumulate certain classes of pollutants 
only, or is this a function of diet, water temperature, etc.
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1) Presently: Studies of accumulation of PCBs in marine species.
Soon to begin: study of fish and seafood accumulation of 
aliphatic and aromatic hydrocarbons found in crude petroleum.
Role of detoxifying systems in storage and removal of pollutants 
from storage sites in various aquatic species (with differing 
detoxication abilities).

2) Proposed: Study how mixtures of pollutants may change (increase) 
accumulation of toxic chemicals in fish (as compared with single pollutants). Begin studies on induction of tumors in fish by 
exposures to known pollutants (PCBs, benzopyrene, etc.). Correlate 
this with surveys of pollutant concentrations in harbors and 
incidence of fish tumors in these harbors. Possible use of certain 
marine species for models of mammalian toxicity induced by pollutants, 
e.g., neurotoxicity by chlorinated hydrocarbons in fish.

c) Pulmonary - Major needs: better tests for non-respiratory functions 
of lung and studies of effects of pollutants on these functions, e.g., 
metabolism of carcinogens, hormones; regulation of circulating con­
centrations of vasoactive compounds like prostaglandins. Better tests 
for low-level chronic effects of pollutants on both respiratory and 
non-respiratory functions.

1) Presently: Studies of pulmonary regulation of prostaglandins and 
use of certain enzymes in pulmonary lavage to detect lung damage by 
chemicals. Use of the isolated-perfused lung to study chemical 
effects on lung without confusion of biologic feedback and inter­
action with other systems and organs. Study of metabolism of 
carcinogens by lung as compared with other organs.

2) Proposed: Investigate other non-respiratory functions as possible indicators of chemical damage and early damage in reversible stages. 
More complete studies of carcinogen metabolism by lung in various 
species and man--seeking to understand the peculiar susceptibility 
of lung to certain chemical toxins and carcinogens. Especially 
needed: more pathologists and a leader of this very small group.

d) Toxication-Detoxication - Major needs: define balance between toxi- 
cation-detoxication systems in various organs; how do these systems 
differ from one species to another and how this balance can be affected by pollutants, genetics, drugs, etc.

1) Presently: Characterization of a few key toxication and detoxi­
cation systems in a few tissues. Study effects of a few 
pollutants on these systems.

2) Proposed: More complete characterization of these systems in 
key tissues like lung, intestine, skin and excretory organs-- 
especially kidney, liver— and at important barriers, e.g., blood
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brain barrier, placenta. Need more and careful studies on these 
systems as regulated by heredity, and in primates and man. Almost 
all work is done in rodents. Especially need crash program in this 
area to make the rapid-screening methods work for testing for 
carcinogens and mutagens. Metabolic activation of chemicals in 
a manner similar to in vivo requires a thorough knowledge of how 
these systems work in vitro. Otherwise a whole series of mis­
leading results wi lVlead to premature rejection of a most 
promising development.

e) Molecular Pharmacology - Major needs: almost no chronic toxic injury 
is understood well enough to begin to 1) think about ways to treat it, 
2) predict what other compounds will produce a similar effect, and 3) 
develop rational tests. Molecular studies seek to understand why and 
how a given chemical causes injury and thus is the most likely type of 
research to pay off big--by developing general principles making it 
possible to predict effect without having to test every chemical. 
Treatment, though not effective with most chronic diseases, can only be 
random and by luck until we understand the causes of injury.

1) Presently: A study of how a few chemicals which damage the lungs
affect membranes, especially the ability of membranes to interact 
with hormones.

2) Proposed: A much broader look at basic mechanisms of chemical 
injury of barriers, e.g., membrane functions of several types 
in several tissues. Changes in membrane functions may signal 
early damage by chemicals. Extrapolation of results in animals 
to humans and primates, e.g., chemically damaged lung membranes 
in animals compared with human lung membranes from patients 
accidentally exposed to inhaled toxins, or from monkeys inhaling 
toxic vapors.

3. Mutagenesis Branch

a) Human Genetics (Genetic Monitoring) - Major needs: develop new test 
. systems to monitor human population for changes in gene damage 
frequencies. More and better studies on human populations exposed 
to known or suspected mutagens (in collaboration with epidemiology 
group and population genetics group).

1) Presently: No program at present.

2) Proposed: Staff program wiith a core group to work primarily with 
epidemiology until the research program can begin to look at 
frequency of certain gene-linked functions, e.g., types of 
hemoglobin.

8 7 -1 55  0  - 77 -  23
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b) Mammalian Genetics (Risk Evaluation) - Major needs: better methods 
to quantify mutagenic effects in various animal species and to 
distinguish mutagenic mechanism peculiar to mammals.

1) Presently: A few marker enzymes and functions are, being looked 
at in a small number of mice strains.

2) Proposed: A much broader look at gene-linked functions in a wider 
variety of animals. Some concerns with mixtures rather than single 
chemicals and with combinations of radiation and chemicals and with 
chronic rather than just acute exposures.

c) Biochemical and Somatic Cell Genetics (Risk Evaluation-Testing) - Major 
needs: biochemical markers of genetic damage in germ and somatic cells. 
Biochemical systems especially sensitive to mutagens need to be identified 
and their role in the mutagenic event defined. In vitro systems need to 
be developed using mammalian cells capable of being exposed to mutagens 
and then tested for effects.

1) Presently: This is closely tied-in with program in mammalian genetics 
and is a key group in development of in vitro tests for mutagens.

2) Proposed: Major expansion into broader and more active in vitro 
screening program to uncover new genetic markers and develop 
better in vitro test systems for mutagenic damage.

d) Molecular Genetics (Testing) - The major needs here are to define 
weak links in gene regulated events, methods of repairing gene damage 
and factors altering this repair, mechanisms of gene damage and dose- 
response relationships of these effects.

1) Presently: No program.

2) Proposed: Initiate a research effort to define the problems 
outlined above. This effort is vital to understanding how to 
test for effects and design better systems for detecting effects.

e) Population Genetics (Monitoring) - Major needs: defining how different 
populations vary in frequency of genetic defects as well as suscep­
tibility to genetic damage from chemicals, radiation, etc. Needs
to be done in animals and man and comparisons between animals and 
man made.

1) Presently: Studies only in drosophila.

2) Proposed: Expand program to allow collaboration with the epidemiology 
group as well as study large populations of various animal species 
and more effectors and markers in single species.
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f) Microbial Genetics (Testing) - Major needs: Define differences between 
genetic damage in microbial vs. mammalian systems. Develop microbial 
marker strains which accurately reflect genetic damage induced by 
chemicals in animals.

1) Presently: Some alterations of basic Ames mutagenesis testing 
system, and use of these to develop better in vitro testing systems.

2) Proposed: To expand testing to several hundred to a thousand 
chemicals a year by Ames or modified Ames tests; to look in depth 
at reasons for false positive and negative results of Ames tests, 
and to develop better in vitro assays.

4. Biometry Branch

a) Epidemiology - Major needs: Prospective studies of pollutant effects 
on health. Better methods for analyzing multifactorial systems.
Better reporting systems and interdisciplinary studies on better- 
defined populations.

1) Presently: Limited effort restricted by staffing resources - 
PCB's and lead effects in children.

2) Proposed: A small core to look at a very few well-defined exposures 
to improve systems and develop models for dealing with more complex 
situations. From this small core the program would be expanded to 
include less defined multiple exposures in varying populations.

b) Biomathematics - Largely a collaborative effort--support programs in
Branches needing significant mathematical backup, e.g., pharmacokinetics, 
behavioral toxicology, population genetics, aerotoxicology.

c) Computer Applications and Statistical Design - Help in designing 
experiments and analyzing data for all Branches— needed by almost all 
projects in Institute. Needs to grow in parallel with all research 
functions in Institute. Also will be used by service functions for 
information storage, retrieval, etc., e.g., by purchasing, warehouse, 
library, etc.

d) Risk Assessment - Major needs: develop theories and methods of 
testing these with respect to extrapolation from high to low doses 
for effects. Testing for thresholds and understanding how these may 
or may not be real.

1) Presently: Largely a study of high to low dose extrapolation 
with focus on carcinogenesis.



354

2) Proposed: Collaboration with mutagenesis programs, dose-response 
studies in pharmacology and toxicology; development of models and 
theories of differing kinds of dose-response relationships; 
especially important to new programs in epidemiology, population 
genetics, etc.

5. Biophysics

a) Noise - Major needs: determine most injurious types of noise, inter­
actions of chemicals and noise, non-auditory effects of noise.
1) Presently: Effects of laboratory-defined noise on biochemical and 

physiological functions of cochlea and of hair cells. Interactions 
of noise and ototoxic drugs, mercury, on cochlear biochemical and 
physiological functions.

2) Proposed: Study different kinds of noise for effects— intermittent 
versus sustained, differing intensities, acute vs. chronic (repeated) 
exposures. Study non-auditory effects of noise; compare species.

b) Microwaves - Major needs: define physiological effects as distinct 
from heating. Define frequency-intensity parameters. Study effect of 
microwaves combined with other types of radiation or chemicals. Define 
dosimeter for reproducible exposures.

1) Presently: Small program concerned primarily with dosimetry.

2) Proposed: Concentrate on quantifying effects on neurological 
functions. Collaborate with behavioral toxicology group. Also 
more sophisticated studies on hematopoietic system and possible 
species differences here. Study combinations of microwaves and 
neurotoxic drugs and chemicals, e.g., pesticides, mercury.

c) UV, Ionizing Radiation - Major needs: define physiological effects 
especially when combined with other chemicals and pollutants, e.g.,
UV light plus pollutants causing effects on skin.

1) Presently: No program.

2) Proposed: Careful look at areas not being studied by other research 
groups or agencies— mixtures of pollutants plus UV or ionizing 
radiation.

d) Molecular Biophysics - Major needs: define toxic Injury in terms of 
biophysical mechanisms, or use sophisticated biophysical techniques to 
study toxic injury. Biophysical approaches to toxicology are few in 
number and yet where applied have been most instructive, e.g., studies 
of toxication-detoxication system.
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1) Presently: No program.

2) Proposed: Develop distinct and collaborative programs with 
molecular pharmacology and genetics groups to define and 
research those problems outlined above.

6. Research Resources

a) Inhalation toxicology - Major needs: determine the adverse effects 
of inhaled gases and particulate matter. A major portal of entry 
for many environmental chemicals is by inhalation. The deleterious 
effects produced by such chemicals may be directly on that with which 
they first come in contact, or the lung may act as a portal of entry 
for materials that are subsequently distributed to other areas of 
the body.

1) Presently: maintains a primary focus on effects directly pro- 
duced on the lung, such as emphysema, asthmatic attacks, granu­
loma, as well as increased susceptibility to pulmonary infection.

2) Proposed: needs to expand to provide capability for other research 
programs in the Institute to study the adverse effects of chemicals 
which we normally inhale. In addition, there is a critical need 
for further development of specific methodologies that will assess 
the effects of chemicals on the lung. Work must be initiated
that will determine the proper experimental design for assessing 
the chronic effects of environmental pollutants by inhalation.

b) Chemistry - Major needs: develop a concept which will allow one to 
predict those chemicals most likely to have adverse biological activity 
based on chemical composition and configuration; support the other 
intramural research by maintaining sophisticated analytical equipment 
that correctly identifies specific toxicants or their metabolites; 
synthesize chemicals of interest to intramural research efforts.

1) Presently: present effort is primarily to maintain competency in 
the area of analytical capabilities in gas chromatography, mass, 
infrared, and nuclear magnetic resonance (NMR) spectrometry. 
(Current expertise in Chemistry is principally restricted to 
halogenated organics.)

2) Proposed: develop greater depth in instrumentation as well as 
to expand efforts in other areas such as immunochemistry, 
physical chemistry, as well as heavy metal capabilities. Per­
sonnel needed to specifically research means by which chemicals 
are altered, either in the environmental or in the animal system, 
i.e., dechlorinated hydrolysis, etc.



c) Comparative Biology - Major needs: development of more sophisticated 
parameters as well as enlarging the scope of pathology capabilities in which to assess and characterize the spectrum of organ and tissue 
changes produced in experimental animals.

1) Presently: primary focus is at the stage of characterizing 
morphologic changes both at the cellular and subcellular level.

2) Proposed: increase the scope and size of the group. Increase 
size to support the toxicology evaluation of environmental 
chemicals, and develop capabilities in the area of electron 
microscopy and clinical pathology. Refine currently used 
procedures to assess toxicity by developing methods more sen­
sitive and indicative of specific types of tissue and injury.

d) Bio-Engineering: Major needs - develop specialty instrumentation 
to assist scientists in the gathering and evaluation of their 
experimental data.

1) Presently: much of our search with animals requires the develop­
ment of sophisticated instruments or apparatus. Since the need is 
dictated upon the experimental design of a specific study or series 
of studies, such instruments must be specifically designed. The 
pulmonary group, inhalation toxicology group, as well as the 
physical factors group are particularly dependent upon the 
development of this type of instrumentation.

2) Proposed: as these programs develop, there will be a need for 
people with the necessary technical, electronic, and mechanical 
background that can translate a biological problem to an 
instrument design that will monitor experiments leading to a 
solution of the problem.
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Summary o f Chang es

1977 E st im ate d  O b li g a ti o n s ......................................................................................  $4 9, 14 1,0 00
1978 E st im ate d  O b li g a ti o n s ...................................................................................... 58 ,1 00, 000

Ne t ch an ge............................................................................................................... +8 ,9 59,0 00

1977 Bas e Change  fro m Bas e
P o s . Amount P o s . Amount

In c re a s e s :

A. B u i l t - in :
1.  A n n u a li za ti o n  o f new p o s it io n s

in  19 77 ......................................................... — $6 70 ,000 — +$3 30 ,0 00
2.  W ith in -g ra de  pay in c r e a s e s .................. — 40 ,0 00 — +38 ,0 00
3.  Wage board  pay i n c r e a s e s ....................... — 24 0,00 0 — +13 ,0 00
4.  F ed e ra l em ploy ees co m pe ns at io n fund — 8, 00 0 — +1 0, 00 0
5. U t i l i t y  in c re a s e ......................................... — 54 0, 00 0 — +1 00 ,0 00
6.  S erv ic e  and su pply  fu nd ......................... — 20 0,00 0 — +20 ,0 00
7.  Payment fo r  c e n t r a l ly  fu rn is h e d

s e r v ic e s ...................................................... — 1,0 35,0 00 — +1 11 ,000
(S ta ndard  le v e l u s e r  c h a rg e ) ......... — (1 54 ,0 00 ) ---- (+ 20 ,0 00 )
S u b to ta l ...................................................... —- — — +6 22 ,0 00

B. Pr og ra m :
1.  R es ea rc h g ra n ts :

a . R eg ula r pr og ra m :
(1 ) No ncom petin g c o n ti n u a ti o n s

co nvert ed  fro m co mpe tin g 
s t a t d s .......................................

(2 ) Co mp eting  (ne w,  re new als ,
and su p p le m e n ta ls )............

b . S p e c ia l pr ogr am s:
(1 ) Env ir onm en ta l h e a lt h

sc ie n c e s  c e n t e r s .................
(2 ) M ar ine b io m ed ic al

re s e a rc h  c e n t e r s ................
(3 ) R es ea rc h c a r e e r  p ro g ra m s. .

2 . T ra in in g  pr og ra m s:  
a . In d iv id u a l:

(1 ) No ncom petin g c o n ti n u a ti o n s
convert ed  fro m co mpe tin g 
s t a t u s .......................................

(2 ) Co mp eting  aw ar ds....................
3.  R es ea rc h and  de ve lo pm en t c o n tr a c ts

(new c o n tr a c ts  an d c o n ti n u a ti o n  
o f on go in g c o n t r a c t s ) .........................

4.  In tr am u ra l re s e a rc h  (e xpansi on  and
c o n ti n u a ti o n  o f on go in g pr og rams)  

• 5.  D ir e c t o p e ra ti o n s

S u b to ta l..............
T o ta l in c re a se s

9 ,9 80 ,0 00    + 7 ,9 20,0 00

8 ,0 22,0 00   +9 ,1 86,0 00

7 ,2 10,0 00   + 1 ,1 21,0 00

----  ----  +6 00 ,0 00
42 3, 00 0 ----- +77 ,0 00

----  19 8,00 0   +3 75 ,000
----  50 1, 00 0   +1 68 ,000

6 ,2 00,0 00   +1 ,3 85,0 00

283 11,9 37,0 00 0 +1,6 17,0 00
13 1 .0 60 ,0 00  0 +1 15 ,0 00

---- ------------------  0 +2 2,5 64 ,0 00
0 +23, 18 6, 000
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1977 Base Change from Base

De creases :

Pos. Amount P O S . Amount

A. B uil t- In :
1. One le s s  day of  pay in  1978 ................. — $6,02 4,0 00 0 -$22 ,00 0

B. Program:
1. Research gra nts :

a. Regular program:
(1) Noncompeting completed or 

converted to competing 
st a tu s..................................... $9 ,98 0,0 00 -4 ,8 82 ,0 00(2) Competing completed or
converted to noncompeting 8,0 22 ,00 0 -8 ,0 22 ,0 002.  Tra inin g programs: 

a. Individ ua l:
(1) Noncompeting completed......... 198,000 -166 ,00 0(2)  Competing converted  to

noncompeting......................... 501,000 -501 ,00 0b. In st it u ti on al:
(1) Noncompeting completed or 

terminated ............................. 1,5 44 ,00 0 -63 4,0 00
Su bt ot al ........................................... — — — -1 4,20 5,00 0

Total  de cr ea se s................................. — — — -1 4,22 7,00 0
Total  net change................................... — — 0 +8 ,95 9,0 00



O bl ig at io ns  by A cti v it y

Page
Ref.

147

148

149

151

153

155

156

159

160

Program
1977

App ro pr ia tion
Pos .Amount

1978
Est im ate

Pos .Amount

In cr ea se  or  
Decrease____

Pos ■Amount

Environmenta l hea lt h
sc ie nc es  c e n te rs ..  ----  $7,210,0 00

Marine biom ed ical
re se ar ch  c e n te rs . .  ---- ----

Env ironmental muta­
ge ne si s and re pr o­
du ct iv e toxi co lo gy  ----  4,5 39 ,00 0

Etio logy  of en vi ro n­
me nta l dis eas es
and d is o rd e rs ........ ........  8,6 31 ,00 0

En vironmenta l pharma­
cology and
to xi co lo gy .......................  11 ,79 0,0 00

En vironme nta l pa tho­
genesi s.....................  ...... 1,9 08 ,00 0

In tram ur al  re se ar ch
opera ti o n s...............  283 12 ,74 5,0 00
(Stand ard le vel
use r ch ar ge) ........  (12 9,000)

D ir ec t o p e ra ti o n s .. . 13 1,2 87 ,00 0
(S tand ard  le v e l
us er  ch ar ge) ......... (25 ,00 0)

Program  man agem ent. . 35 1,0 31 ,00 0

$8 ,33 1,0 00

600,000

---- 6,0 00 ,000

9,4 60 ,000

13 ,43 4,0 00

2,88 0,00 0

283 14 ,82 6,0 00

(14 6,0 00)

13 1,5 05 ,00 0

(28,0 00)

35 1,0 64 ,00 0

----  +$1,1 21 ,00 0

+600,000

+1 ,46 1,0 00

+829,000

+1 ,64 4,0 00

+972,00 0

0 +2 ,08 1,0 00

(+1 7,000)

0 +218 ,000

(+3 ,000)

0 + 3 3 , 0 0 0

Tot al  o b li g a ti o n s.  331 49 ,14 1,0 00  331 58 ,10 0,0 00  0 +8 ,95 9,0 00
(S tand ard le v e l
us er  ch ar ge) ........  (154,000)  (17 4,0 00) (+20,00 0)



O b li g a ti o n s  by O bje ct

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se
o r

D ec re as e

T o ta l num ber  o f pe rm an en t
p o s i t io n s .................................................... 331 331 0

F u ll -t im e  e q u iv a le n t of a l l  o th e r 
p o s i t i o n s .................................................... 125 125 0

Av era ge  num ber  o f a l l  e m p lo y e e s .. .. 431 450 +19

P ers onnel Co mp en sa tio n:

Pe rm an en t p o s i t io n s ............................. $5 ,5 69 ,0 00 $5 ,8 94 ,0 00 +$ 32 5,00 0

P o s it io n s  o th e r  th an  p e rm a n e n t. .. 1 ,1 70 ,0 00 1,1 72 ,0 00 +2 ,0 00

O th er p e rs o n n e l co m pen sa tion......... 15 0,00 0 16 0,00 0 +1 0. 00 0

S u b to ta l,  p e rs onnel
com pe nsa tion.................................... 6 ,8 89 ,0 00 7, 226 ,0 00 +3 37 ,000

P e rs o n n e l b e n e f i t s .................................... 68 9,00 0 73 1,00 0 +4 2, 00 0

T ra ve l and t r a n s p o r ta ti o n  o f
p e rs o n s ........................................................ 41 6,00 0 50 0,00 0 +8 4,00 0

T ra n s p o rt a ti o n  o f th in g s ....................... 85 ,000 85 ,000 0

R en t,  co mmun icat ions  and  u t i l i t i e s . 1 ,2 55 ,0 00 1, 430,0 00 +1 75 ,0 00

P r in ti n g  and re p ro d u c ti o n .................... 12 5, 00 0 15 0,00 0 +2 5, 00 0

O th er  s e r v ic e s ............................................. 2 ,0 99,0 00 2 ,4 27,0 00 +3 28 ,000

P r o je c t c o n t r a c ts .................................. 6 ,2 00,0 00 7,5 85 ,0 00 +1,3 85,0 00
Pay me nt fo r  c e n t r a l ly  fu rn is h e d

s e r v ic e s .................................................. 1 ,0 35,0 00 1,1 46, 000 +1 11 ,000

S upp li es  and m a te r ia ls ........................... 1 ,9 70 ,0 00 2,7 00 ,0 00 +7 30 ,000

Eq ui pm en t........................................................ 50 0,00 0 1 ,0 00,0 00 +5 00 ,000

G ra n ts , s u b s id ie s  and  c o n tr ib u ti o n s 27,8 78,0 00 33 ,1 20 ,0 00 +5, 242,0 00

T o ta l o b li g a ti o n s  by  o b j e c t . . . . 49,1 41,0 00 58 ,1 00, 000 +8 ,9 59 ,0 00



S ig n i f ic a n t  It em s in  House and  Sen at e 
A p p ro p ri a ti o n s  Comm ittee R ep ort s

Ite m

1977 House Rep or t

1.  The Com ni tte e b e li e v e s  th a t  i t  i s  
very  im port an t to  th i s  c o u n tr y 's  fu tu r e  
w e ll -b e in g  th a t  NIEHS la unch  a prog ram 
o f t e s t in g  fo r  m u ta g en ic it y  a l l  
compounds pr od uc ed  in  co mmercial  
q u a n t i t i e s ,  (pa ge  42)

2.  The Co mm itte e b e li e v e s  i t  i s  
im port an t th a t  a b ro ade r te s t in g  prog ram 
be  begu n and d i r e c ts  th e  NIEHS to  
embark on a c o ll a b o ra ti v e  prog ram w it h  
th e  N a ti o n a l Can ce r I n s t i t u t e  aim ed  a t  
te s t in g  compounds  in  th e  NCI sy stem  
fo r  a wide ra ng e o f p h y s io lo g ic a l,  
n e u ro lo g ic a l,  and b e h a v io ra l e f f e c t s ,  
(p ag e 43)

A ction  ta ken  o r to  be  ta ken

1. The p la n s  fo r  th e  m uta genes is  t e s t ­
in g  pr og ram ha ve  be en  com ple te d . They 
in c lu d e  de ve lo pm en t o f th e  re sea rc h  
re qu ir em en ts  fo r  a l l  phase s o f th e  
te s t in g  as w e ll  as  manpower ne ed s
fo r  in tr a m u ra l su p p o rt  and c o n tr a c t 
ma nageme nt.  R es ea rc h p ro to c o ls  a re  
bein g  f in a l iz e d  fo r  ch em ic al manage­
m en t,  d a ta  p ro c e ss in g  an d h a n d li n g , 
and th e  s h o r t- te rm  m u ta g e n ic it y  t e s t s .  
The I n s t i t u t e  w i l l  de ve lo p new c o n tr a c t 
re q u ir e m e n ts , e v a lu a te  p ro p o s a ls , and  
make aw ards  to  i n i t i a t e  th e  prog ram.

2 . NCI/NIEHS In te r a c t io n  on  th e  
to x ic o lo g ic  com pon ent  o f th e  C ar ci no ge n 
B io as sa y Pr og ram ha s be gu n. An 
E xperi m en ta l Des ig n Group com posed o f 
em plo yees fro m NIEHS an d NCI ha s be en  
o rg an iz ed  to  de ve lo p p ro to c o ls  fo r  
to x ic o lo g ic  e v a lu a ti o n s , e v a lu a te  
r e s u l t s  o f a c u te  and  subch ro n ic  s tu d ie s ,  
and  recommend d oses , dosi ng  p ro c e d u re s , 
and  t e s t  sp e c ie s  to  be  us ed  in  2 -y ea r 
carc in ogen  b io a ss a y s . The NIEHS 
o b je c ti v e  o f  th e  pr og ram is  to  dete rm in e 
th e  sp ec tr um  o f do se  r e la te d  to x ic  
e f f e c t s  a s s o c ia te d  w it h  env ir onm enta l 
chem ic a ls . Much o f th e  re s e a rc h  w i l l  be  
don e in  c o n ju n c ti o n  w it h  s tu d ie s  unde r­
way w it h in  th e  N a ti o n a l Can ce r I n s t i t u t e  
B io as sa y  Pr og ra m , which  se eks to  
e v a lu a te  chem ic als  fo r  c a rc in o g en ic  
p r o p e r t i e s .  A s tr o n g  fo cus o f th e  NIEHS 
e f f o r t  in  t h i s  pr og ram i s  aim ed toward 
devel opin g a sound u n d ers ta n d in g  o f th e  
d i s t r i b u t io n  o f chem ic als  w it h in  th e  
body as  w e ll  as  de te rm in in g  w het he r th e  
e f f e c ts  ca use d by th e se  ch em ic al s a re  
due to  th e  ch em ic al  i t s e l f  o r  o th e r 
su b st an ces  form ed  from th e se  ch em ic al s 
w it h in  th e  bo dy . Thi s ty pe o f d a ta  i s  
v i t a l  to  an  u n d ers ta n d in g  o f why c e r ta in  
t o x i c i t i e s  dev el op  as  w e ll  as p ro v id e a 
sound b a s is  fo r  d e si g n in g  li f e t im e  
s tu d ie s  th a t  dete rm in e i f  a ch em ic al  i s  
cap ab le  o f causi ng  ch ro n ic  (i n c lu d in g  
c a rc in o g e n ic )  e f f e c t s .
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Ite m

1977 Senate  R ep or t

1. Fo r a number o f y e a r s , th e  
Comm ittee has  expre ss ed  co nce rn  th a t  
In adequat e  a t te n t io n  was be in g  pa id  
to  th e  p o te n t ia l  h e a lt h  Im po rt an ce  
o f our m ar in e en vironm en t.  The 
I n s t i t u t e  has  moved e x c e p ti o n a ll y
slow  on t h i s  Im port an t I n i t i a t i v e  and  a 
bro ad  n a ti o n a l en vir onm enta l m ar in e p la n  
ha s y e t to  be  de ve lo pe d o r subm it te d  to  
th e  Co mm ittee . The Comm itte e d i r e c ts  
th a t  th i s  be  done p r io r  to  th e  f i s c a l
1978 h e a r in g . This  r e p o r t sh ould  be  
br oad  in  sc op e and enc om pas s p la n s  
and  numb ers  o f c e n te r s , re so u rc es  
n ece ssa ry  to  c a r ry  ou t t h i s  m is si on  
and  th e  g o a ls  and o b je c ti v e s  o f th e  
pr og ra m . (p ag e 63)

2.  The Comm ittee r e a l iz e s  th a t  th e re  
is  a g re a t d e a l o f envir onm enta l 
h e a l th  re s e a rc h  bein g  co nd uc te d 
th ro ughout th e  F edera l Go vernm ent, 
and  th e  NIEHS ha s th e  r e s p o n s ib i l i ty  
o f c o o rd in a ti n g  t h i s .  I t  wo uld  
th e re fo re  be  h e lp fu l and in fo rm a ti v e  
to  th e  Con m it te e i f  a r e p o r t l i s t i n g  
whe re  a l l  a re a s  o f en vir onm enta l 
re s e a rc h  a re  co nd uc te d and th e  
fu ndin g e x te n t o f t h i s .  (p ag e 63)

3. The Con m itt ee  ha s a llow ed  fu nd s 
to  co m pl et e th e  new NIEHS C en te r.
I t  i s  im port an t th a t p ro p e r p la n s  be  
made in  o rd e r to  a ssu re  th a t  th i s  
f a c i l i t y  w i l l  be  f u l ly  and e f f i c i e n t l y  
u t i l i z e d .  With  th is  in  min d,  th e  
Co mm itte e wo uld  l ik e  th e  I n s t i t u t e  
to  dev el op a r e p o r t which  wo uld  
e n t a i l  su ch  a n ti c ip a te d  ne ed s as  
p e rs o n n e l,  eq ui pm en t, and s p e c ia l 
s e rv ic e s  o r  re qu ir em ents  to  
p ro p e rl y  u se  th is  b u il d in g .
(p ag e 64)

A ct io n  ta ken  o r to  be  ta ken

1 . The I n s t i t u t e  ha s dev el oped  th e  
re q u e ste d  r e p o r t f o r  a pro po se d 
prog ram in  m ar in e and f re sh w a te r 
b io m ed ic al re se a rc h  s u p p o rt . The 
re p o r t w i l l  be  subm it te d  to  th e  
Comm ittee in  Feb ru ar y 19 77 . The 
I n s t i t u t e  i s  pro posi ng  in  FY 197 8 
to  undert ake co re  fu nd in g  o f  th re e  
m ar in e b io m edic al  la b o ra to r ie s  
whose  prog rams o f f e r  th e  b e s t 
o p p o r tu n it ie s  fo r  ad va nc em en t o f 
m ar in e b io m edic al  re s e a rc h .

2 . T h is  r e p o r t w i l l  be  subm it te d  to  
th e  Comm ittee in  F ebru ary  19 77 .

3 . This  r e p o r t w i l l  be  subm it te d  to  
th e  Comm ittee in  Febru ary  19 77 .
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Authorizing Legislation

1978

Authorization
Appropriation
RequestedLegislation

Public Health Service Act
Section 301— Research and Investigation,

Indefinite

Title III, Part A— National Institute 
of Environmental Health Sciences.... Indefinite $5 6,615,000^

Title IV, Part I— National Research 
Service Awards....................... 1/ 1,485,000^'

1/ Authorization expires September 30, 1977.

2J Funding estimate only.

3J Extension legislation is pending.

87-1 55  0  -  77 -  24



N a ti o n a l I n s t i t u t e  of Envi ro nm en ta l H eal th  Sc ie nces

A ctu al

Bu dge t

Ye ar
E st im ate  

to  Co ng re ss
House

Al lowa nce
Sen at e

Allo wan ce A p p ro p ri a ti o n

1968 $2 0, 61 5, 00 0 $17, 28 9, 00 0 $20 ,6 15 ,0 00 $1 7, 28 9,0 00

1969 18 ,0 99 ,0 00 17 ,5 41 ,0 00 18 ,0 99 ,0 00 17,8 20 ,0 00

1970 18 ,3 28 ,0 00 18,3 28 ,0 00 18 ,3 28 ,0 00 17 ,4 23, 000

1971 19 ,8 43 ,0 00 20,6 20 ,0 00 21, 620 ,0 00 20 ,6 20, 000

1972 25, 27 1, 00 0 26, 43 6, 00 0 31, 991 ,0 00 26 ,4 36, 000

1973 29 ,0 17 ,0 00 30, 95 6, 00 0 32 ,0 00, 000 30 ,9 56 ,0 00^/

1974 25, 26 3, 00 0 28 ,8 79,0 00 28 ,8 79, 000 28 ,3 97 ,0 00^/

1975 28 ,6 84 ,0 00 32 ,5 94,0 00^/ 35 ,0 00 ,0 00 34 ,9 49 ,0 00

1976 31 ,1 13 ,0 00 35,9 15,0 00* / 35 ,9 15 ,0 00^/ 37 ,6 60,0 005/

1977 46, 141,0 00 49,1 41,0 00 49,1 41 ,0 00 49 ,1 41, 000

1978 58 ,1 00 ,0 00

— A pp ro p ri a ti o n  a f t e r  re d u c ti o n  a s  a u th o ri z e d  by P .L . 93 -1 92 .

2 /— A p pro p ri a ti on  a f t e r  re d u c ti o n .

3 /— Exc lu de s Res ea rc h and De velop me nt C o n tr a c ts  n o t c o n si d e re d  by  th e  House 
due to  la ck  o f a u th o r iz a ti o n .

4 /
Ex cl ud es  fe ll o w sh ip s  and  tr a in in g  g ra n ts  — n o t c o n si d e re d  due  to  pe nd in g 
l e g i s la t i o n  ($ 1 ,7 4 5 ,0 0 0 ).

—/i n c lu d e s  $1, 74 5, 00 0 a u th o ri z e d  by C ontinuin g  R eso lu ti o n  fo r  t r a in in g .
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N a ti o n a l I n s t i t u t e  o f Envir onm en ta l H eal th  Scie nces

Co mp ara ble

Ye ar

Bu dget 
E st im ate  

to  Con gress
House

Al low ance
Sen at e

Allo wan ce A p p ro p ri a ti o n

1968 $20 ,0 16 ,0 00 $16, 69 0, 00 0 $2 0,0 16,0 00 $1 6, 69 0,0 00

1969 17,6 68 ,0 00 17 ,1 10,0 00 17,6 68,0 00 16,9 92 ,0 00

1970 17,8 97, 000 17,8 97,0 00 17 ,8 97,0 00 17 ,8 97,0 00

1971 19, 517,0 00 20,1 87,0 00 21 ,1 87,0 00 20 ,1 87,0 00

1972 24, 960,0 00 26,0 65,0 00 31,5 65,0 00 26,0 65 ,0 00

1973 28,6 52,0 00 30 ,5 32 ,0 00 31,5 76,0 00 30 ,5 32 ,0 001/

1974 25, 383,0 00 28,9 99,0 00 28 ,9 99,0 00 28 ,5 17 ,0 001/

1975 28, 804,0 00 32,7 14,0 001/ 35,0 69,0 00 35 ,0 57, 000

1976 31,2 33,0 00 36 ,0 35 ,000 ^. / 36 ,0 35 ,000 ^- / 37 ,7 80 ,0 00^/

1977 46, 141, 000 49,1 41,0 00 49,1 41 ,0 00 49,1 41 ,0 00

1978 58, 100,0 00

-1/A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as  a u th o ri z e d  by  P .L . 93 -1 92 .

.2 /A p p ro p ri a ti o n  a f t e r  re d u c ti o n .

^. /E xc lu de s R es ea rc h and De ve lopm ent C o n tr ac ts  n o t c o n si d e re d  by th e  House du e to  
la c k  o f a u th o r iz a ti o n .

A /E xc lu de s fe ll o w sh ip s  and t r a in in g  g ra n ts  — n o t c o n si d e re d  du e to  pe nd in g 
l e g i s l a t i o n  ($ 1 ,7 4 5 ,0 0 0 ).

-5 /l nclu des  $1 ,7 45 ,0 00  a u th o ri z e d  by C ontinuin g  R eso lu ti o n  fo r  t r a in in g .

The f ig u re s  p re se n te d  in  t h i s  ta b le  ha ve  bee n a d ju s te d  to  r e f l e c t  th e  t r a n s f e r  
o f m aj or  fu n c ti o n s . This  p re s e n ts  a more o b je c ti v e  co m pa ris on  o f  th e  amoun t 
con ta in ed  in  th e  bud get  y e a r w it h  am ounts  in  p r io r  y e a r s . Fo r ex am pl e,  th e  
re s p o n s ib il it y -  fo r  fu nd in g  o f G ener al  R es ear ch  Su ppo rt  G ra n ts  i s  no lo n g e r 
th e  fu n c ti o n  o f t h i s  I n s t i t u t e .  The amoun t o r ig in a l ly  co n ta in ed  in  th i s  
acc ount in  p re v io u s  y e a rs  fo r  t h i s  p a r t i c u l a r  prog ram has be en  rem ove d fo r  
co m p a ra b il it y  p u rp o ses.



Justification

National Institute of Environmental Health Sciences

Increase
1977 1978 or

Appropriation Estimate Decrease

Environmental health

Pos. Amount Pos. Amount Pos. Amount

sciences centers.....
Marine biomedical

. --- $7,210,000 — $8,331,000 — +$1,121,000

research centers.....
Environmental muta­

genesis and repro-

600,000 +«00,000

ductive toxicology.... 
Etiology of environ­

mental diseases

4,539,000 6,000,000 +1,461,000

and disorders........
Environmental pharma­

cology and

8,631,000 9,460,000 +829,000

toxicology............
Environmental

11,790,000 — 13,434,000 — +1,644,000
pathogenesis......... . — 1,908,000 — 2,880,000 — +972,000Intramural research.... . 283 12,745,000 283 14,826,000 0 +2,081,000Direct operations...... 13 1,287,000 13 1,505,000 0 +218,000Program M anagement..... 35 1,031,000 35 1,064,000 0 +33,000Tota l................. .. 331 49,141,000 331 58,100,000 0 +8,959,000

General Statement

The National Institute of Environmental Health Sciences seeks to Increase our understanding of the extent to which environmental agents can adversely affect man's health either immediately or over time. This is based on two premises:
(1) environmental agents can cause disability, disease, and death; and (2) results 
from biomedical research can be used to prevent or limit environmental diseases 
and disorders. The results of the Institute's research are promptly made 
available to agencies -having responsibility for environmental monitoring, standard 
setting, and control. The Institute seeks to determine the human health hazard 
resulting from exposures to chemical, physical, and biological agents in the 
environment. Underlying mechanisms of effects are examined in order to determine the principles on which to base air, water, and other environmental standards 
by agencies with the regulatory responsibility in this area.

Among the beneficiaries of the basic knowledge developed by the Institute 
are professionals concerned with the environmental components of human disease - 
e.g. - physicians treating poisonings by environmental chemicals, and medical 
teams concerned with the etiology of new diseases peculiar to certain locales or puzzled by drug interactions with environmental components. Our data are also 
useful to other programs dealing with environmental components of cancer, teratology 
mutagenesis or heart and lung diseases (e.g. - National Cancer Institute, National Institute of Child Health and Human Development, National Hea rt , Lung and Blood 
Institute). Close liaison is maintained between the Institute and academic and 
medical communities and other Governmental agencies concerned with the environment — 
Environmental Protection Agency, Food and Drug Administration, National Institute for Occupational Safety and Health, and the Occupational Safety and Health 
Administration. Such contacts maintain mutual awareness of programs, avoid 
unnecessary duplication of efforts, and foster collaboration.
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Extramural Research

Grant support of research and training in the environmental health sciences 
Is an essential component of the national effort to identify, characterize and 
ultimately limit hazards in the environment. The grants program enables the 
Institute to enlist expertise nationwide in the attack on the complex and 
growing problems of environmental contamination and health hazard assessment 
and prediction.

Intramural Research

The intramural program gives priority to research areas in which there is 
an insufficient information base for adequate understanding of environmental hazards 
or for regulatory decisions. It investigates the actions, interactions, and 
mechanisms by which chemical, physical and biological agents damage the structure 
or function of biological systems at any level and, where possible, the effects 
found in experimental models are compared with effects in man. Because of the 
general insufficiency of data for such comparisons, however, a major effort is 
being made in comparative physiology and toxicology and in biometrics in order to 
develop capabilities for reliable extrapolation of data from physical and biological 
models to man.

The Institute's extramural and intramural programs are a blend of fundamental 
and applied research in areas identified as justifying broad scale investigation.
For administrative purposes the research is circumscribed within seven programs:
(1) Environmental Health Sciences Centers, (2) Marine Biomedical Research Centers, 
(3) Environmental Mutagenesis and Reproductive Toxicology, (4) Etiology of 
Environmental Diseases and Disorders, (5) Environmental Pharmacology and 
Toxicology, (6) Environmental Pathogenesis, and (7) Intramural Research. The 
programs serve as a prime and unique focus for national and International efforts 
to evaluate and ameliorate the negative impact of environmental factors on 
human health.

The narrative material which follows provides information about current and 
planned investigation for support or conduct of research through grants, contracts, 
and in the Institute's own laboratories. The Institute's activities are
discussed here in terms of programs. They are planned and operated as 
part of a total national program with each component complementary to the others, 
and all directed toward understanding of hazards to health resulting from man's 
interaction with his environment.
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Envir onm en ta l H ealt h  Sc ie nces  C en te rs

1977
A p p ro p ri a ti o n
Ho. Amount

1978
E st im ate

In c re a se
or

D ec re as e
No. AmountNo. Amount

Envir on m en ta l h e a l th  sc ie n c e s  
c e n t e r s ........................................................ 7 $7,2 10,0 00 8 $8 ,3 31 ,0 00 +1 +$1 ,1 21,0 00

In tr o d u c ti o n

The Env ir onm en ta l H eal th  S c ie nces  C en te rs  f o s te r  a p p li c a ti o n s  of  e x p e r ti s e  
a c ro ss  d i s c ip l in a r y  l in e s  to  en vir onm enta l h e a l th  pro ble m s.  They a re  c h a r a c t e r i s t i ­
c a l ly  made up o f gr ou ps  of s c i e n t i s t s  who c o ll a b o ra te  to  de ve lo p in fo rm ati o n  abou t 
th e  cause s and n a tu re  o f en vir onm enta l d is e a s e s . Be ca us e of  th e  v a r ie ty  and  
co m ple x ity  o f en vir onm en ta l pro ble m s,  s e v e ra l C en te rs  w it h  co mplem en tary  sp h ere s  
o f i n t e r e s t  a re  re q u ir e d  to  f u l f i l l  th e  n a ti o n a l need . A cc ord in gly  se ve n C en te rs , 
ea ch  w it h  s p e c ia l e x p e r ti s e  in  one o r more o f  th e  m aj or  c a te g o r ic a l pr og rams 
o f th e  I n s t i t u t e ,  a re  su pport ed . C o l le c ti v e ly , th ey  pro v id e o u ts ta n d in g  c a p a b i l i t i e s  
in  t r a d i t i o n a l  b a s ic  and  a p p li e d  d i s c ip l in e s  v i t a l  to  th e  I n s t i t u t e  prog ram 
In c lu d in g , among o th e r s , ch em is tr y , c e l l  b io lo g y , g e n e t ic s , phy sio lo g y , b i o s t a t i s t i c s ,  
ph ar m ac ol og y,  to x ic o lo g y , p a th o lo g y , ep id em io lo gy , b e h a v io ra l s c ie n c e s , n u t r i ­
t i o n a l  s c ie n c e , o c cu p a ti o n a l m edic in e,  and ch em ic al  and  envir onm enta l e n g in e e r in g .

Pr og ram P la n s  fo r  1978

Im port an t new d a ta  and in s ig h ts  a re  be in g  de ve lo pe d re g a rd in g  s p e c i f i c  
e n v ir o n m e n ta ll y - re la te d  h e a lt h  pro ble m s,  in c lu d in g  ch em ic al  c a rc in o g e n e s is ; 
te r a to g e n e s is  and o th e r re p ro d u c ti v e  d is o rd e r s ; n e u ra l and  b e h a v io ra l anom ali es,  
r e s p i r a to r y ,  c i r c u la to r y ,  and  kid ney  d is e a s e s ; and  fu nd am en ta l a sp e c ts  of  
to x ic a n t m et ab ol is m  and  d is ru p ti v e  in te r a c t io n s  a t  th e  m o le cu la r and c e l l u l a r  
l e v e ls .  F u r th e r ad va nc es  a re  a ls o  be in g  made in  lo ng -t erm  p o p u la ti o n  s tu d ie s  w it h  
em ph as is  on ch em ic al  ep id em io lo gy  and  on metho do lo gy  fo r d e te c ti n g  e a r ly  symptoms 
o f f i b r o t i c  d is e a s e s  o f th e  lung, emphysema, and  o th e r  d is o rd e rs  a s s o c ia te d  w it h  
expo su re  to  envir onm enta l chem ic als  and  d u s ts  in  th e  work o r s o c ia l  en vir onm en t.  
E p id em io lo g ic a l s tu d ie s  co nd uc te d d u ri n g  1977 on ran do mly s e le c te d  p o p u la ti o n s  
ex po se d to  poly bro m in at ed  b ip h en y ls  (P BB 's)  in  M ichi ga n ha ve  re v e a le d  th a t  a 
s u b s ta n t ia l  num ber  o f ex posed  in d iv id u a ls  e x h ib i t  symptoms o f n e u ro lo g ic a l 
dam age . Th es e s tu d ie s  w il l be  con tinued  to  a f f ir m  su sp ec te d  in vo lv em en t of  
PB B's  in  th e  d is o rd e rs  and to  dev el op  f u r th e r  un d ers ta n d in g  o f th e  u n d e rl y in g  
me chani sm s o f PBB e f f e c t s .

The re q u e ste d  fu nd s w i l l  perm it  th e  fu nd in g  o f th e  se ve n c u r re n tl y  a c t iv e  
c e n te r s  and  on e new c e n te r re le v a n t to  h ig h  p r i o r i t y  prog ram a re a s  o f th e  
I n s t i t u t e .
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M arine B io m ed ic al  R es ea rc h  C en te rs

1977 1978
In c re a se

or
A p p ro p ri a ti o n E st im ate D ec re as e
No. Amount No. Amount No. Amount

M ar ine B io m ed ic al  R es ea rc h  C en te rs  ----  ---- 3 $6 00 ,000 +3 +$ 60 0, 00 0

In tr o d u c ti o n

M ar ine B io m ed ic al  R es ear ch  C en te rs  a re  co re  c e n te r s  s e le c te d  fo r  t h e i r  i n t e r e s t s  
and  c a p a b i l i t i e s  in  m u l t id i s c ip l in a r y  re s e a rc h  c lo s e ly  r e la te d  to  th e  m is si on  and  
r e s p o n s ib i l i t i e s  fo r  th e  N a ti o n a l I n s t i t u t e  o f Envir onm en ta l H ealt h  S c ie n c es . 
F re sh w at er  and m ar in e en vir onm en ts  a re  r e c e p ta c le s  o f many o f th e  haza rd ous e n v ir o n ­
m en ta l a g en ts  encounte re d  in  t e r r e s t r i a l  env ir onm ents ; th u s , m ar in e org an is m s 
p ro p e rl y  s e le c te d ,  p ro v id e  e x c e ll e n t mod els fo r  s tu d y  o f fu n c ti o n a l c e l l s ,  t i s s u e s ,  
and  org an s o f man and t h e i r  in ju r y  by  env ir onm en ta l a g e n ts . F u r th e r , m ari ne  
sp ec ie s  may a c t  as s e n s i t iv e  in d ic a to r s  of p o l lu t io n  h a za rd s . Th es e c e n te r s ,  
th e re fo re , comp lem ent  an d p ro v id e  an  a d d it io n a l  d im en si on  o f re s e a rc h  now be in g  
co nd uc te d and  su pport ed  by  th e  I n s t i t u t e .

Prog ram  P la n s  f o r  1978

Th ree m ar in e and fr e s h w a te r b io m ed ic al c e n te r s  a re  pl an ned  fo r  19 78 . Co re 
su pport  w i l l  be p ro v id ed  on th e  b a s is  o f m e ri t and  re le v a n c e  o f th e  pr op ose d 
re s e a rc h  to  th e  NIEHS m is s io n . P la ns  a re  a ls o  be in g  made fo r  su p p o rt  of  v i s i t i n g  
s c i e n t i s t s  a t  th e  t e n t e r s ,  d u a l - t r a in in g  in  m ar in e and env ir onm enta l h e a l th  
sc ie n c e s  whe re  a p p ro p r ia te , and  in d iv id u a l re s e a rc h  p r o je c t s .  The  l a t t e r  w i l l  be  
s u b je c t to  th e  u s u a l NIH d u a l re vie w  and  aw arded on th e  b a s is  o f s c i e n t i f i c  m e r it . 
S p e c if ic  pr og ra m s w i l l  be dev el oped  in  acco rd  w it h  th e  e x p e r ti s e  of  th e  s t a f f  of  
ea ch  c e n te r  s e le c te d .



Env iron m en ta l M uta gen es is  an d R ep ro duct iv e  Toxi co lo gy

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a s e  o r 
D ec re as e

No. Amount No. Amount No. Amount
Bu dget Me cha nism:

Res ea rc h g ra n ts :
R eg ula r:

Non co mpe tin g....................... . .  12 $7 53 ,000 21 $1 ,4 67 ,0 00 +9 +7 14 ,0 00Com pe tin g............................. . .  17 1,2 00,0 00 22 . 1, 575 ,0 00 +5 +37 5, 00 0S u b to ta l........................... . .  29 1 ,9 53,0 00 43 3, 042 ,0 00 +14 + 1 ,0 89,0 00S p e c ia l.................................. . .  2 40 ,0 00 3 60 ,000 +1 +20 ,0 00S u b to ta l, re sea rc h
g r a n t s ........................... . .  31 1,9 93 ,0 00 46 3, 102 ,0 00 +15 +1,1 09 ,0 00T ra in in g  pr og ra m s:

I n d iv id u a l................................ . .  4 58 ,0 00 4 60 ,000 0 +2,0 00I n s t i t u t i o n a l ......................... . . — — — — — —
S u b to ta l,  t r a in in g

pro gr am s........................... . .  4 58 ,0 00 4 60 ,000 +2,0 00R es ea rc h and de ve lo pm en t
c o n t r a c ts .................................. . .  18 2 ,4 88,0 00 18 2, 83 8,0 00 0 +35 0, 00 0
TOTAL........................................... . .  53 4,5 39 ,0 00 68 6,0 00 ,0 00 +15 +1,4 61,0 00

The m uta genes is  and re p ro d u c ti v e  to x ic o lo g y  pr og ram d e a ls  w it h  d e li n e a ti n g  known and p o te n t i a l  ro le s  o f ch em ic al  a g en ts  fo un d in  a i r ,  w a te r , fo od  and o c cu p a ti o n a l s it u a ti o n s , in  a l t e r i n g  th e  g e n e ti c  makeup o f man, h is  re p ro d u c ti v e  c a p a b i l i ty ,  an d in  th e  de ve lo pm en t o f th e  embryo  o r f e tu s .  In d u c ti o n  of  pe rm an en t ch an ge s in  human g e n e ti c  m a te r ia l i s  th e  mo st pro fo un d lo n g -t e rm  p o te n t ia l  da nger  a s s o c ia te d  w it h  env ir onm enta l a g e n ts . In  a d d it io n  to  a nato m ic a l d e fe c ts  g e n e ra ll y  a sc ri b e d  to  m u ta ti o n s , i t  i s  c le a r  th a t  s u b tl e  d e f i c i t s  in  m en ta l c a p a c it y  an d s u s c e p t ib i l i ty  to  d e g e n e ra ti v e  and in fe c ti o u s  d is e a s e s  a ls o  r e s u l t  fro m g e n e ti c  a b e r r a ti o n s . A m aj or  o b s ta c le  in  a s s e ss in g  m ut ag en ic  p o te n t ia l  o f ch em ic al  agen ts  has be en  th e  la c k  o f ra p id  in expensi ve  t e s t  sy st em s w it h  unequ iv ocal  q u a n t i ta t iv e  re le v a n ce  to  man. This  prog ram i s  desi gned  to  f i l l  th i s  gap  and to  dev el op r e l i a b l e  te ch n iq u es  fo r  e x tr a p o la ti o n  o f r e s u l t s  fro m la b o ra to ry  t e s t  sy st em s to  man.

Pro gra m P la ns fo r  1978

Ad vance s a re  bein g  made to war d f u r th e r  unders ta nd in g  o f th e  ch em is tr y  o f m ole cu la r in te r a c t io n s  be tw ee n DNA and m ut ag en ic  a g en ts . The s tu d ie s  a re  desi gned to  p ro v id e  an  und ers ta n d in g  o f th e  g e n e ti c  b a s is  o f ch an ge s in  b io ch em is tr y  and mo rph olo gy and se rv e  as a  gu id e  in  d e v is in g  t e s t  p ro ced u re s  to  dete rm in e th e  fr eq ue ncy  of m u ta ti o n s  ca use d  by d i f f e r e n t  c la s s e s  o f env ir onm enta l m ut ag en s.

The I n s t i t u t e  re co g n iz es  s e r io u s  d e f ic ie n c ie s  in  a v a i la b le  m uta genes is  te s t in g  p ro c e d u re s ; an d,  in  many c a s e s , th e  re le v a n ce  of  e x is t in g  m et ho do logy  to  man a t  r e a l i s t i c  mu tag en le v e ls  i s  q u e s ti o n a b le . I t  re co g n iz es  a ls o  th e  n e c e s s it y  to  e s ta b l i s h  v a li d  t e s t s  as  a b a s is  fo r  f u r th e r  and  more  ra p id  p ro g re ss  in  th is  a re a . Th us , new i n i t i a t i v e s  ha ve  be en  ta ken  to  i n t e r e s t  th e  s c i e n t i f i c  com munity in  app ly in g  th e  n e ce ssa ry  e f f o r t  and e x p e r ti s e  to  de ve lo p human m u ta g en ic it y  t e s t  sy st em s.
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In  re p ro d u c ti v e  to x ic o lo g y , th e  ag en ts  o f prim ar y co nce rn  a re  or gan oph os ph at e 
and c h lo r in a te d  hy dro ca rb on  in s e c t i c id e s ,  p o ly c h lo ri n a te d  b ip h en y ls  (P C B 's ),  
c h lo r in a te d  fu ra ns an d d io x in s , he av y m e ta ls , to x ic  fu n g a l m e ta b o li te s , v in y l 
c h lo ri d e  and  o th e r in te rm e d ia te s  o f  im port an t i n d u s t r i a l  p ro c e ss e s . Ano th er  
im p o rt an t a re a  o f co nce rn  i s  th e  r e la t io n s h ip  be tw ee n g e s ta t io n a l  p e ri o d s  and  
th e  n a tu re  and deg re e o f damage  in du ce d in  th e  fe tu s  o f ex p eri m e n ta l an im al s by 
c e r ta in  p e s ti c id e s  and fu n g a l to x in s . Th ese s tu d ie s  a re  desi gned  to  sh ed  fu r th e r  
l i g h t  upon both  th e  maximum r i s k  tim e du ri ng  g e s ta ti o n  an d th e  re la t io n s h ip  be tw ee n 
tim e o f ex po su re  and  th e  n a tu re  o f d e fo rm it ie s  in  th e  o f f s p r in g .

The im po rtan ce  o f t h i s  pr og ram in  m a in ta in in g  th e  g e n e ti c  f i d e l i t y  o f mankind 
and  in  a ssu ri n g  th e  c oncep ti on  and d e li v e ry  o f h e a lt h y  b a b ie s  now and  in  th e  
fu tu re  ca nnot  be  ov er em pha si ze d.  Ongoing pr og rams w i l l  be  con ti nued  and new on es  
w i l l  be  i n i t i a t e d  d u ri n g  th e  com ing  y ear to  e n l i s t  th e  s k i l l s  o f g e n e t i c i s t s  and 
s c i e n t i s t s  in  r e la te d  f i e ld s  in  th e  u n iv e r s it y  com mun ity to  com ple me nt and  
exte nd  s tr o n g  e f f o r t s  c u r re n tl y  un de rw ay  in  th e  In tr a m u ra l prog ram.

The m u ta gen ic it y  sc re e n in g  prog ram w i l l  be  ex pa nd ed  in  1978 . The House 
and Sen at e added  a d d it io n a l fu nd s to  th e  1977 A p p ro p ri a ti o n  B i l l  fo r  th e  
i n i t i a t i o n  of th is  c o n tr a c t pr og ram. This  prog ram i s  c u r r e n tl y  be in g  de si gned  
and  w i l l  be  s e t  up in  c lo se  c o ll a b o ra ti o n  w it h  th e  N a ti o n a l Can ce r I n s t i t u t e  
in  v i t r o  te s t in g  e f f o r t .  In  a d d it io n , e x is t in g  c o n tr a c ts  w i l l  be  u t i l i z e d  to  
improve me tho ds  and  to  t e s t  a li m it e d  number of ch em ic al s o f h ig h  i n t e r e s t .
W ith in  th re e  y e a r s , th e  m u ta g en ic it y  t e s t in g  prog ram wo uld  e xpec t to  t e s t  
app ro x im ate ly  1, 00 0 compounds a n n u a ll y .



376

Etiology of Environmental Diseases and Disorders

1977
Appropriation

1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No. Amount

Budget Mechanism:

Research grants:
Regular:
Noncompeting.......... 29 $4,384,000 39 $4,642,000 +10 +$258,000
Competing............. 31 2,458,000 39 2,945,000 +8 +487,000
Subtotal............ 60 6,842,000 78 7,587,000 +18 +745,000

Special................. 5 105,000 6 130,000 +1 +25,000
Subtotal, research
grants.............. 65 6,947,000 84 7,717,000 +19 +770,000

Training programs:
Individual.............. 15 223,000 12 172,000 -3 -51,000
Institutional........... 2 325,000 1 213,000 -1 -112,000
Subtotal, training
programs............ 17 548,000 13 385,000 -4 -163,000

Research and development 
contracts............... 4 1,136,000 5 1,358,000 +1 +222,000

TOTAL................... 86 8,631,000 102 9,460,000 +16 +829,000

Introduction

The objective of the etiology program is to identify causal associations 
between human diseases and environmental chemicals and physical factors. It 
includes broad surveys of chemical agents now in use, or proposed for use, 
that adversely affect biological systems. Concomitantly, it seeks to identify 
specific malfunctions caused by these agents in body organs. This research 
provides a basis for clinical recognition of environmentally-related disorders 
in man, determination of their causes, and Implementation of therapeutic 
and preventive measures. It will serve also as a basis for management of 
current technology and future industrial and energy development in such a way 
as to make them compatible with human health and well-being.

Program Plans for 1978

Thousands of new chemicals are synthesized each year. By use of newly developed 
techniques and models, some pesticides have been found to disrupt nerve function 
and to influence behavioral and learning patterns. The potential of certain 
of these compounds to modify man's behavior is exemplified by recent reports of 
brain and neural disorders caused by the pesticide Kepone. Further probing 
of the long-term effects of mercury and lead in the central nervous system has 
verified and extended our knowledge of the adverse effects on learning and behavior. 
The effects are seen in experimental animals which exhibit no visible lesions in 
the nervous system. Studies of this nature add a new dimension to problems of 
detection of cause-effect relations. They indicate the need to reassess our 
thinking in regard to meaningful dose-endpoint relations and appropriate 
environmental tolerance levels. Research already conducted in this area 
demonstrates the scope of problems that must be dealt with.
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Nitrites used as food preservatives were shown to form nitroso derivatives, 
a class of compounds known to be potent carcinogens and at least mild mutagens.
Work on air pollutants shows that ozone and nitrogen dioxide affect the lung 
lining. Sulfur dioxide from the air and sulfites used as food preservatives 
Interact with some sulfur-containing compounds, forming thlolsulfonates which 
distribute and release sulfite throughout the body. Hydrazine, used in making 
a number of useful pharmaceuticals, produces lesions characteristic of diabetes 
in experimental animals. Dichloroethylene, vinyl chloride and other compounds 
used in the plastics industry were found to be liver toxins and carcinogens 
which present considerable hazards to workers and perhaps others in the 
general population. Further epidemiological studies on asbestosls revealed 
heretofore unrecognized dangers associated with asbestos inhalation. Cancer of 
the lungs and a rare cancer of the lung and abdominal linings, called mesothelioma, 
occur more frequently in insulation workers and others in building trades who are 
exposed to relatively small amounts of asbestos.

The Importance of the agents and the scope of disorders indicated emphasize 
the necessity for continued efforts to establish associations between environmental 
agents and disease and physiological stresses. Despite the difficulties of 
testing all environmental agents and combinations of agents, some new principles 
are beginning to emerge which permit cautious generalizations with respect to 
etiological relations of classes of compounds. Work will continue on the hazards 
of specific agents in carcinogenesis, teratogenesis, lung and cardiovascular 
diseases, neurotoxicity and other less debilitating but costly disorders and 
degenerative processes.

Much of the ongoing research in this program area impacts directly upon the 
goals and intent of the recently enacted Toxic Substances Control Act. The 
Institute intends to maintain its present directions and commitments within 
its present mandate. In addition, it will Increase its efforts, along with other 
responsible agencies, to be responsive to and facilitate implementation of the 
provisions of the Act, through both its extramural and intramural programs.
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Environmental Pharmacology and Toxicology

1977
Appropriation

1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No. Amount
Budget Mechanism:

Research grants:
Regular:
Noncompeting.......... 46 $4,237,000 63 $5,992,000 +17 +$1,755,000
Competing............. 49 3,515,000 44 3,375,000 -5 -140,000

Subtotal............ 95 7,752,000 107 9,367,000 +12 +1,615,000Special................. 10 233,000 10 240,000 0 +7,000
Subtotal, research
grants............. .. 105 7,985,000 117 9,607,000 +12 +1,622,000Training programs:

Individual............. 26 361,000 19 261,000 -7 -100,000Institutional.......... . 8 1,146,000 5 624.000 -3 -522,000
Subtotal, -training
programs........... 34 1,507,000 24 885,000 -10 -622,000Research and development

contracts.............. 16 2,298,000 14 2,942,000 -2 +644,000
TOTAL.................. . 155 11,790,000 155 13,434,000 0 +1,644,000

Introduction

The pharmacology-toxicology program is designed to develop understanding of the principles and mechanisms of toxicity of environmental agents. The research ranges from mechanistic studies of factors that alter the toxicity of chemical agents to studies on absorption, metabolism, and transport within the body.
The nature and sites of defense systems and molecular targets associated with 
visible functional disorders are also being investigated. The goal is to 
provide a rational basis for maintaining, through environmental management, 
reasonable safety margins between environmental and body burdens of toxic agents in order to safeguard human health.

Program Plans for 1978

Studies will be continued and expanded on enzymes that modify foreign agents and on the mechanisms by which such agents are metabolized, accumulated, and excreted. Past work has shown that many organic compounds are susceptible to 
transformation by light, UV (ultraviolet) and other factors in the environment and by the action of various enzymes in the body. While nontoxic substances 
are generally formed, more toxic compounds are sometimes generated. Continuing studies show that aromatic petroleum products, common as air pollutants in urban areas, give rise to carcinogenic agents. Several pesticides, particularly some organophosphates, and certain carcinogens are activated by enzymes within the body. Other pesticides such as aldrin and dieldrin are converted to more toxic 
derivatives upon exposure to sunlight.

Understanding of the movement and sites of action of such substances is vital in establishing the hazard of the compounds to human health. New projects 
W H 1  continue to focus on transformations of compounds in order to understand the nature of proximal toxicants and their subsequent effects on cellular and 
tissue targets. In many cases, interactions between combinations of compounds
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result in dangerous enhancement of toxicity even at levels at which the 
individual agents are normally considered to present no risk to man. Such 
interactions will be identified and assessed for their long-term risk of birth 
defects, genetic change and general toxicity.

Research contracts which investigate the effects of ingested asbestos 
over a life-time exposure in experimental animals will continue. The recent 
East German report where feeding asbestos filter material to rats produced 
cancer, underscores the importance of these NIEHS contracts. Results of 
these studies should allow for the evaluation of the public health consequences 
of asbestos in foods and liquids in a thorough manner. These contracts are 
in response to the Congressional directive that NIEHS Initiate a long-term 
study on the effects of Ingested asbestos.

The House and Senate added additional funds to the 1977 Appropriation 
Bill for the initiation of a new program in toxicity bioassay. NCI/N1EHS 
interaction on the toxicologic components of the Carcinogen Bloassay Program 
has begun. An Experimental Design Group composed of employees from NIEHS 
and NCI has been organized to develop protocols for toxicologic evaluations, 
evaluate results of acute and subchronic studies, and recommend doses, dosing 
procedures, and test species to be used in 2-year carcinogen bloassays. The 
NIEHS objective of the program is to determine the spectrum of dose related 
toxic effects associated with environmental chemicals. Much of the research 
will be done In conjunction with studies underway within the National Cancer 
Institute Bioassay Program, which seeks to evaluate chemicals for carcinogenic 
properties. A strong focus of the NIEHS effort in this program is aimed toward 
developing a sound understanding of the distribution of chemicals within the 
body as well as determining whether the effects caused by these chemicals are 
due to the chemical Itself or other substances formed from these chemicals 
within the body. This type of data is vital to an understanding of why certain 
toxicities develop as well as provide a sound basis for designing lifetime 
studies that determine if a chemical is capable of causing chronic (including 
carcinogenic) effects.

As a specific example, NIEHS scientists are to provide an extensive 
toxicologic evaluation on polybrominated biphenyls. These chemicals, like 
many other substances found in our environment (l.e., polychlorinated biphenyls) 
are mixtures of a number of specific chemicals. One needs to know which 
chemicals cause biological effects so that extensive research will focus on 
them rather than the other materials that may be present but are of little 
biological significance.
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Environmental Pathogenesis

1977
Appropriation

1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No.. Amount

Budget Mechanism:

Research grants:
Regular:

Noncompeting........... 8 $606,000 12 $917,000 +4 +$311,000
Competing.............. 11 849,000 17 1,291,000 +6 +442,000

Subtotal............. 19 1,455,000 29 2,208,000 +10 +753,000
Special.................. 2 45,000 3 70,000 +1 +25,000

Subtotal, research
grants............... 21 1,500,000 32 2,278,000 +11 +778,000

Training programs:
Individual............... 4 57,000 6 82,000 +2 +25,000
Institutional............ 1 73,000 1 73,000 0 0

Subtotal, training
programs............. 5 130,000 7 155,000 +2 +25,000

Research and development
contracts................ 4 278,000 5 447,000 +1 +169,000

TOTA L.................... 30 1,908,000 44 2,880,000 +14 +972,000

Introduction

The pathogenesis program focuses upon the details and time sequence of 
molecular and cellular events that culminate in recognizable diseases following 
exposure to toxic agents. Diseases of the pulmonary, cardiovascular, hepatic, 
renal, reproductive, digestive and the central and peripheral nervous systems, 
as well as degenerative disorders of complex and long-term etiology have been 
documented and related to one or more environmental agents. The program is also 
intended to clarify the interactions through which environmental agents play 
a secondary or ancillary role in the progress of degenerative disorders.
Knowledge of initial or very early molecular and cellular lesions
and understanding of their role in pathological endpoints offers the best hope, 
apart from prevention of toxic exposures, for detecting and countering the 
development of diseases before damage in target organs becomes irreversible.

Program Plans for 1978

Studies are currently being conducted on many environmentally-related diseases. 
Among these are phototoxicity and light-induced cancer, degenerative diseases 
associated with aging, kidney disorders induced by metals and their compounds, 
fibrotic diseases of the lung, including asbestosls and berylliosis, a number 
of forms of cancer, and neurological diseases.

Many other fundamental studies are currently underway to determine effects of environmental chemicals and dusts on cilia and lung macrophages in the 
respiratory tract and the consequences of inactivation of these cells in terms 
of development of chronic bronchitis, emphysema, fibrosis and other lung 
disorders.

Although considerable progress has been made, much remains to be done to 
develop a clear understanding of all ramifications of environmental agents in 
acute and chronic disease development. New and ongoing projects will continue 
to focus on these problems.



In tr am u ra l R es ea rc h

1977
A p p ro p ri a ti o n  

Pos . Amount

1978
E st im ate

In c re a se
o r

D ec re as e
Pos.  Amount Pos . Amount

In tr am u ra l R es ea rc h P ro g ra m .. .. . . .  283 $12,7 45,0 00 283 $14, 82 6,0 00 0 +$2 ,0 81,0 00

In tr o d u c ti o n

Thi s a c t iv i ty  su p p o rt s  th e  in tr a m u ra l re s e a rc h  pr og ram and th e  p ro v is io n  o f 
c e n t r a li z e d  a d m in is tr a ti v e  and c l e r i c a l  s e r v ic e s . The in tr a m u ra l re s e a rc h  
prog ram i s  d ir e c te d  towar d de ve lo pm en t o f a r e l i a b l e  d a ta  base  fo r  us e in  
e s ta b li s h in g  s ta n d a rd s  and d e v is in g  re m ed ia l metho ds  in  a v a r ie ty  o f p o p u la ti o n s  
a t  r i s k  from ex po su re  to  env ir onm en ta l and  o c c u p a ti o n a l ch em ic al s an d p h y s ic a l 
f a c to r s .  The I n s t i t u t e  i s  f o s te r in g  re s e a rc h  on  a wide ra nge  of  env ir onm enta l 
pr ob le m s w hi ch , on th e  w hole , p re s e n t th e  g r e a te s t  p o te n t i a l  h azard  to  th e  
p re s e n t p o p u la ti o n  and fu tu re  g e n e ra ti o n s . Th ese In c lu d e  a ir b o rn e  to x ic a n ts , 
m eta l to x ic a n ts , p e s t i c id e s ,  m uta genic  com pou nds , p h y s ic a l f a c to r s ,  and  
n o n -c a te g o r ic a l haz ard ous com pou nds .

Prog ram P la ns fo r  1978

The m uta genes is  prog ram a t  NIEHS w i l l  co n ti n u e  to  be  th e  fo cus o f m uta genesi s 
re s e a rc h  in  th e  Go vernm ent an d w i l l  fu n c ti o n  c e n t r a l ly  to  c o ll a b o ra te  th e se  
a c t i v i t i e s  be tw ee n a l l  p a r ts  o f th e  Go vernm ent an d w it h  non-g over nm en ta l g ro ups , 
in c lu d in g  in te r n a t io n a l  a c t i v i t i e s .  A b a s ic  go a l o f a l l  re s e a rc h  co nd uc te d 
in tr a m u ra ll y  i s  to  dev el op b e t t e r  t e s t  sy stem s fo r  sc ree n in g  chem ic als  and  o th e r  
env ir onm enta l f a c to r s  th a t1 ca n pro duce  g e n e ti c  dam age . S tu d ie s  o f th e  me chanism s 
by  which  su ch  damage i s  pr od uc ed  o r  re p a ir e d  w i l l  p ro v id e  new metho do logy  fo r  
d e te c ti n g  e f f e c t s ,  e x tr a p o la ti n g  fro m si m ple  t e s t s  to  th e  s i t u a t i o n  in  an im al s 
and man , and in  d e v is in g  b e s t in te rv e n ti o n s  to  m in im iz e g e n e ti c  damage in  
p o p u la ti o n s  which  mu st co n ti n u e  to  be  ex po se d to  g en e ti ca ll y -d am a g in g  
env ir onm en ts .

New t e s t  sy st em s,  e s p e c ia l ly  u s in g  mam malian t i s s u e s  comb ine d w it h  d e te c to r  
or ga ni sm s l ik e  S a lm o n e ll a , y e a s t ,  e t c ,  w i l l  be  s tu d ie d  in  dep th  w it h  em ph as is  
on  v a li d a t in g  s e v e ra l o f th e se  w it h  a v a r ie ty  o f chem ic als  havin g  be en  p re v io u s ly  
t e s te d  and o f known v a r i e t i e s  o f m ut ag en ic  o r c a rc in o g e n ic  c a p a c it y . The 
r e s u l t s  o f a l l  o f t h i s  w i l l  be th e  c o n s tr u c ti o n  o f a t i e r e d  te s t in g  s t r a te g y  
w here in  ch em ic al s show ing m uta genes is  in  si m ple  sy st em s a re  te s te d  In  in c re a s in g ly  
comp lex  sy st em s ap pro ach in g  wha t i s  l i k e ly  in  man. In  t h i s  way, f a l s e  p o s i t iv e s  
ca n be  id e n t i f i e d  b e fo re  lo n g -t e rm , ex pen si ve  t e s t s  a re  us ed  and th e  mo st r e l i a b l e  
and  q u ic k e s t o f th e  si m ple  t e s t s  ca n be  id e n t i f i e d  an d ca n serv e  to  sc re e n  many 
o f th e  ch em ic al s need in g  t e s t i n g .

Th us , th e  1978 e f f o r t s  in  m uta genes is  w i l l  b e : (1 ) to  i n i t i a t e  a s e v e ra l­
t ie r e d  t e s t in g  pr og ram geare d  to  te s t in g  s e v e ra l hu nd re d chem ic als  per y ear fo r  
m u ta g e n e s is /c a rc in o g e n e s is  a c t i v i t y ;  (2 ) a v a l id a t io n  o f s e v e ra l o f th e  pr opo se d 
t e s t s  a t  s e v e ra l le v e ls  o f co m ple x ity  in  th i s  t i e r  sy st em ; (3 ) th e  i n i t i a t i o n  o f a 
new prog ram on m o le cu la r g e n e ti c s  w here in  th e  em ph as is  w i l l  be  on me chani sm s 
o f damage  and  r e p a i r  o f damage o f g e n e ti c  m a te r ia l ,  p e rm it ti n g  th e  de ve lo pm en t o f 
b e t t e r  t e s t s  fo r  g e n e t ic  dama ge;  t e s t s  capab le  o f d e te c ti n g  unusu al ty pes o f 
g e n e ti c  damage (n o t now d e te c te d  ev en  w it h  th e  ne wer  t e s t s ) ;  t e s t s  fo r  d e te c ti n g  
peop le  w it h  d e fe c ti v e  r e p a i r  sy st em s fo r  g e n e t ic  dama ge;  and (4 ) a p p l ic a t io n  o f 
t e s t s  fo r  d e te c ti n g  a b e r ra n t he m og lo bi ns  o f pl as m a enzy mes  in  peop le  a c c id e n ta ll y  
ex po se d to  chem ic als  which  m ig ht be  m uta gen ic  to  see  i f  th e se  b lo od m ar ke rs  can 
se rv e  as  an  in de x o f ex posu re  to  dan ge ro us  ch em ic a ls .
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R es ea rc h e f f o r t s  in  th e  a re a  o f pharm acok in eti cs  w i l l  be  In c re a se d . S tu d ie s  
o f ro u te s  and r a t e s  a t  wh ich  chem ic als  a re  ab so rb ed , d is t r ib u te d ,  m e ta b o li zed  and 
e x c re te d  ca n be  us ed  to  p re d ic t whe re  chem ic als  w i l l  lo c a li z e  in  t i s s u e s  and 
fo r  how lo ng . Such s tu d ie s  a re  e s p e c ia ll y  u s e f u l in  desi gn in g  t e s t s  fo r  
da ng erou s expo su re  and  in  d ev is in g  th era py  f o r  peo ple  po is on ed  o r ov er ex pos ed  
to  da ng er ou s chem ic a ls . These  ap pro ac hes  ha ve  be en  us ed  e x te n s iv e ly  and  
s u c c e ss fu ll y  in  re c e n t ep is odes exposi ng man to  ke po ne  and  po ly bro m in at ed  
b ip heny ls  (PBB 's)  and more  c a p a b i l i ty  in  th i s  pr og ram a re a  is  ne ed ed .

The new prog rams in  b e h a v io ra l and  n e u ro to x ic it y  w i l l  be f u r th e r  devel oped . 
I n i t i a l  s tu d ie s  se ek  to  v a li d a te  a v a r ie ty  o f t e s t  sy stem s usi ng  env ir onm enta l 
chem ic als . We ho pe  to  be  a b le  to  s e le c t  fro m a v a r ie ty  of  b e h a v io ra l t e s t s  th o se  
th a t  can b e s t  se rv e  as  e a r ly  In d ic a to rs  o f to x i c i t y  fo r  ch em ic al s l ik e  ke po ne  
wh ich have be en  shown to  be  n e u ro to x ic  in  man a t  very  hi gh  d oses . In  a d d i t io n ,  
s tu d ie s  on th e  mechanism of n e u ro to x ic  and  b e h a v io ra l e f f e c ts  o f chem ic als  w i l l  
be  made w it h  th e  go a l o f d ev is in g  b e t t e r  t e s t s  fo r  su ch  to x ic i ty .  The b e h a v io ra l 
e f f e c ts  o f microwav es  and s e le c te d  ch em ic al s w i l l  be  te s te d  and  s tu d ie d  in  
se v e ra l s p e c ie s  to  b e t t e r  unders ta nd  sp ec ie s  v a r i a b i l i t y  in  e f f e c t s .

A new fo cus in  pu lmonary  to x ic i ty  i s  p la nned . The maj or  i n t e r e s t s  a re  to  
d ev is e  b e t t e r  t e s t s  fo r d e te c ti n g  e a r ly  pu lm on ary damage by ch em ic al s — 
c o n c e n tr a ti n g  on  n o n -re s p ir a to ry  fu n c ti o n s  o f lu ng  as  t e s t  pa ra m ete rs . Thi s 
grou p w i l l  work c lo se ly  w ith  th e  a e ro to x ic o lo g y  grou p whose maj or  pr og rams a re  

•i n  te s t in g  o f m ix tu re s  o f a ir b o rn e  p o l lu ta n ts  fo r e f f e c t s  and d e v is in g  sy stem s 
fo r  d e li v e r in g  comp lex  p o ll u ta n t m ix tu re s  to  an im a ls .

The new prog ram in  ep id em io lo gy  w i l l  be ex pa nd ed  and  s tr e n g th e n e d . S tu d ie s  
in  Nor th  C aro li n a  on  th e  p o s s ib le  e f f e c t s  in  new born in fa n ts  o f p o ly c h lo r in a te d  
b ip heny ls  (P CB's)  in  m o th e r' s  m ilk  w i l l  be  i n i t i a t e d .  Also bein g  co n si d e re d  a re  
s tu d ie s  on le a d  le v e ls  in  c h il d re n  an d th e  in c id e n ce  o f h ig h  b lo od p re s su re  in  
th e se  c h il d re n . Wi th bo th  o f th e se  p o l lu ta n ts  (l e a d  and P C B 's ),  th e re  a re  
su g g es ti o n s  t h a t  e f f e c t s  may e x i s t ,  b u t s tu d ie s  in  w e ll -d e f in e d , ex po se d 
p o p u la ti o n s  coupl ed  w it h  adeq uat e b io chem ic a l t e s t in g  o f ex po se d peop le  in  
ad eq uate  numb ers  a re  no t a v a i la b le .

x. S e v e ra l pr og ram s in  dev el opm en ta l an d re p ro d u c ti v e  to x ic o lo g y  w i l l  be  
s tr e n g th e n ed . New t e s t  me tho ds u si ng  embryo c u l tu r e  and  o th e r  te ch n iq u es  a re  
bein g  dev is ed  fo r  a s s e s s in g  te ra to g e n ic  e f f e c t s  o f chem ic als . The Env ir on m en ta l 
T era to lo gy  In fo rm ati o n  Serv ic e  i s  r e f in in g  i t s  d a ta  base  an d i s  in  a p re li m in a ry  
s ta g e  of  u se r e v a lu a ti o n . When f u l l y  develo ped , t h i s  s e rv ic e  w i l l  p ro v id e 
to  in te r e s te d  p a r t i e s  fro m go ve rn m en t, in d u s tr y , and  ac ad em ia  in fo rm a ti o n  about 
wh at ch em ic al s ha ve  be en  te s te d  and  how th ey  ha ve  be en  te s te d .  In fo rm ati on  i s  
ad ded from both  p u b li sh ed  and unpub li sh ed  so u rc e s . Animal mo de ls fo r  
re p ro d u c ti v e  e f f e c t s  o f ch em ic al s ( e .g .  s t e r i l i t y ,  tr a n s p la c e n ta l to x ic i ty  and 
cancer)  a re  be in g  so ug ht al on g l in e s  us ed  in  develo p in g  ou r mouse model  fo r 
d i e th y s t i l b e s t r o l  (DES) e f f e c t s  in  ma le an d fe m al e o f f sp r in g  of  D E S -t re ate d  
m oth er s.

The m ar in e b io m edic al  re s e a rc h  pr og ram w i l l  be  ex panded  by ad din g a numb er 
of a d d it io n a l re s e a rc h  pr og ra m s.  The m aj or  g o a ls  a re  to  id e n t i f y  th e  p ro c e sse s  
by wh ich  to x ic  p o l lu ta n ts  ac cu m ula te  in  e d ib le  a q u a ti c  or ga ni sm s and to  us e 
c e r ta in  a q u a ti c  s p e c ie s  as  m ar ke rs  fo r  chem ic als  wh ich a re  c a rc in o g en ic  in  man. 
Th is  pro gram  w i l l  be  c lo se ly  co o rd in a te d  w it h  th e  ex tr am u ra l prog ram in  
m ar in e b io m edic al  re s e a rc h .

The pr og rams in  b io p h y sic s  and p h y s ic a l f a c to r s  w i l l  be  ex pa nd ed , an d a new 
pro gram  w i l l  be  i n i t i a t e d  in  m o le cu la r b io p h y s ic s . Th ese prog rams w i l l  
c o ll a b o ra te  e x te n s iv e ly  w ith  o th e rs  a t  NIEHS, fo r  ex am pl e,  in  s tu d ie s  on th e  
b e h a v io ra l and n e u ro lo g ic a l e f f e c ts  o f n o is e  an d m ic ro wav es , th e  m o le cu la r b a s is  
o f li g h t- in d u c e d  s k in  d is e a se s  and th e  in te r a c t io n s  of l i g h t  and  chem ic als  on 
s k in .
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The in tr am u ra l prog ram p ro v id es  a mechanism  fo r  on-g oin g re se a rc h  to  d e a l 
w ith  s p e c if i c  re se a rc h  ne ed s v i t a l  to  th e  n a ti o n a l i n t e r e s t ,  fo r  fo cusin g  
and  c o o rd in a ti n g  n a ti o n a l e f f o r t s  in  im port an t re s e a rc h  a re a s , and fo r  f u l f i l l i n g  
o f th e  I n s t i t u t e  r e s p o n s ib i l i t i e s  in  re s e a rc h  whe re  s u f f i c i e n t  e f f o r t  and 
i n t e r e s t  a re  not a v a i la b le  e ls ew here  in  th e  s c i e n t i f i c  com mu nity. In  mo st 
in s ta n c e s  p ro je c ts  an d re s e a rc h  de ve lo pm en t w it h in  th e  in tr a m u ra l prog ram se rv e  
as  c a ta ly s ts  to  th e  s c i e n t i f i c  com mu nity, e s p e c ia ll y  in  i n t e r d i s c ip l in a r y  a re a s .

87-155 0  -  77 - 25
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Direct Operations

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount

Direct Operations......... ....... 13 $1,287,000 13 $1,505,000 0 +$218,000

Introduction

This activity provides scientific and administrative management for grant 
supported research and manpower programs of the NIEHS (Extramural Program); 
payment to the DHEW General Expense Fund; Program Evaluation; and centrally 
furnished services. The extramural program is responsible for the surveillance 
of ongoing grants supported programs; coordination of scientific merit and 
relevance review of competing applications; liaison with applicants, grantees, 
advisory bodies, other departments of the NIH, PHS, and other interested 
organizations; and compilation and reporting of scientific and fiscal information 
relevant to the programs.

Program Plans for 1978

During 1978, extramural program staff will expand programming efforts in 
emerging problem areas, with special emphasis on marine and freshwater biomedical 
activities. The staff will monitor approximately 350 active grants and awards, 
an Increase of 20% over 1977.
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Program Management

1977
Appropriation
Pos. Amount

1978
Estimate

Increase
or

Decrease 
Pos. AmountPos. Amount

Program Management........... ......... 35 $1,031,000 35 $1,064,000 0 +$33,000

Introduction

Program Management encompasses the Office of the Director which provides the overall management for and direction of the varied Institute programs and activities. Included are the functional staff areas of program planning and evaluation, program coordination, public information, legislative analysis, interagency coordination, and health hazard assessment. In addition, the program provides supervision of centralized administrative services such as budget, personnel, procurement, supply management and office services.

Program Plans for 1978

The Office of the Director will continue to provide the resources necessary for managing and directing Institute programs. It will continue to accumulate pertinent information on research needs, evaluate this information and select those critical research problems in need of new or expanded investigation.Interagency liaison and coordination will continue through formal relationships such as those related to the Energy Related Research Program, the Toxic Substances Control Act and the DHEW Committee to Coordinate Toxicology and Related Programs.The Director is Chairman of this latter committee. In addition, informal relationships will be continued and expanded. The information program, designed to better inform the research community, interested groups and the public, regarding environmental health and the NIEHS programs, will be intensified and expanded. International cooperation and coordination will be expanded this year.The Director has recently assumed responsibility for the environmental health programs under the auspices of the U.S. - Egypt Joint Working Group on Medical Cooperation. He continues to serve as the American coordinator for the Environmental Health portion of the U.S. - U.S.S.R. Health Agreement and as Project Chairman of the work group on Biology and Genetic Effects of Pollutants under the U.S. - U.S.S.R. Environmental Agreement. The Institute will continue its relationship with the World Health Organization as a cooperating Research Center in Environmental Health.

The technology assessment effort, which interfaces closely with other agencies and departments, as well as the industrial community, is directed toward identifying those chemicals or compounds that will be in the future market place. With this information, we can attempt to predict potential toxic effects on the basis of existing knowledge and alert research programs to the needs for further research when existing knowledge is inadequate.

The Institute will continue to sponsor or co-sponsor topical conferences related to environmental health. Participation by national and International experts serves to define problems, focus on research needs and stimulate research efforts. Eight conferences were supported In 1975, twelve in 1976 and 10 in 1977. The proceedings of such meetings are usually published in scientific journals including the Institute's journal, Environmental Health Perspectives.



NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Environmental Health Sciences Centers
(Public Health Service Act, Title III, Part A)

1977
Po s. Amount

$7,210,000
Authorization
Indefinite

1978__________________
Budget

Estimate
Pos. Amount

$8,331,000

Purpose: The University-based Centers were created to integrate the efforts 
of scientists in several traditional disciplines and foster application of 
expertise across disciplinary lines to environmental health problems.

Explanation: Because of the variety and complexity of environmental problems, 
several Centers with complementary spheres of interest are required to 
fulfill the national need. Accordingly, seven Centers, each with special 
expertise in one or more of the major categorical programs of the Institute 
were supported in FY 1976. Collectively, they provide outstanding capabilities 
in traditional basic and applied disciplines vital to the Institute 
program. The Centers are characteristically made up of groups of scientists 
who collaborate to develop fundamental and practical information about the 
causes and nature of environmental diseases in order to guide corrective and 
therapeutic programs. Their areas of expertise include, among others, chemistry 
cell biology, genetics, physiology, biostatlstlcs, pharmacology, toxicology, 
pathology, epidemiology, behavioral sciences, nutritional science, occupational 
medicine, and chemical and environmental engineering.

Accomplishments in 1977: Each of the Centers has made important contributions 
to the objectives of the Institute. Their studies deal with a wide variety 
of hazardous agents in the environment which are the immediate focal points 
of public concern and with specific diseases and disorders of environmental 
origin. Advances have been made in the identification and characterization 
of the sources; modes of entry, sites and basis of cell and tissue damage, 
and persistence of known and potential noxious agents. These include vinyl 
chloride, bis(chloromethyl)ether, carbamoyl chloride, and asbestos. Important 
new data and insights have been developed regarding specific environmentally- 
related health problems, including chemical carcinogenesis; teratogenesis, 
and other reproductive disorders; neural and behavioral anomalies; respira­
tory, circulatory, and kidney diseases; and fundamental aspects o f  toxicant 
metabolism and disruptive interactions at the molecular and cellular levels. 
Further advances have been made in long-term population studies with emphasis 
on chemical epidemiology and on methodology for detecting early symptoms of 
fibrotic diseases of the lung, emphysema, and other disorders associated with 
occupational or accidental exposure to environmental chemicals and dusts. 
Particular emphasis has been directed in some Centers toward potential health 
problems that may arise from new and intensified activities in technologies 
related to energy production and conservation. One new Center with 
outstanding expertise and research capabilities in chemistry and hazards of 
mercurials and. other heavy metals was added late in FY 1975.

Objectives for 1978: The budget request provides for funds to continue support 
of the 7 Centers funded in 1977, 3 of which are competitive renewals, and 
the initiation of 1 new center relevant to high priority program 
areas of the Institute.



NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Marine Biomedical Research Centers
(Public Health Service Act, Title III, Part A)

1978

1977
Pos. Amount Authorization

Indefinite

Budget
Estimate

Pos. Amount 
$600,000

Purpose: The purpose of Marine Biomedical Research Centers is to establish 
a stable environment within selected, medically-oriented laboratories for 
marine and freshwater biomedical research and training as they pertain to 
environmental health and other categorical programs of the National Institutes 
of Health.

Explanation: Marine and other aquatic organisms, properly selected and 
evaluated, may act as sensitive indicators of pollution levels in areas from 
which water and food for human consumption are taken. Further, some aquatic 
species provide excellent models for study o f human systems, ranging from 
the simplest to the most complex, and for certain human diseases. The many 
classical contributions made to science through studies of marine organisms 
testify to their potential value in further studies in disciplines important 
to environmental health sciences.

Accomplishments in 1977: Not applicable —  program to be initiated in 1978

Objectives for 1978: Three marine and freshwater Biomedical Research Centers 
are planned for 1978. Core support for each Center will be provided on the 
basis of merit and relevance of the proposed research to the NIEHS mission. 
Plans are also being made for support of visiting scientists at the 
Centers, dual-training in marine and environmental health sciences where 
appropriate, and for individual research projects. The latter will be 
subject to the usual NIH dual review and awarded on the basis of
scientific merit. Specific programs will be developed in accord with the 
expertise of the staff of each Center selected.



388

NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Environmental Mutagenesis and Reproductive Toxicology
(Public Health Service Act, Title III, Part A, Title IV, Part I)

_________________1978____________________
Budget

_____1977_______ Estimate_____
Pos. Amount Authorization Pos. Amount
--  $4,539,000 Indefinite --  $6,000,000

Purpose: This program aims at clarifying the nature and structure-activity 
relations of chemical agents capable of altering the genetic makeup of man, 
his reproductive capability, and development of the embryo or fetus. Critical is 
the need to develop mutagenicity test systems with unequivocal quantitative 
relevance to man.
Explanation: A major effort in this program is being made in the Institute's 
laboratories. This is supplemented to a considerable degree, however, through 
individual, program and center grants. The studies will provide an understanding 
of the molecular basis for visible changes in biochemistry and morphology due to 
mutagenic and teratogenic agents. Efforts are also being made to assess existing 
mutagenesis test procedures for relevance to man and to develop new procedures. 
This is a high priority aspect of the program. Serious deficiences in present 
test systems must be bridged to facilitate progress toward assessment of man-made 
environmental chemicals, as well as natural products for mutagenic potential 
in man.
Accomplishments in 1977: Progress is being made toward further understanding of 
the chemistry of molecular interactions between DNA and mutagenic agents such as 
cyclamates, saccharine, azides, nitroso compounds, nitrites and polychlorinated 
biphenyls (PCB's). Studies in reproductive toxicology range from efforts to 
establish etiological relationships between toxicants and specific disorders to 
those designed to elucidate the molecular and cellular basis of teratogenesis and 
hormone changes. The agents of primary concern are widespread compounds such as 
chlorinated hydrocarbon and organophosphate insecticides, fungal metabolites, 
dioxins, mercurials, lead, cadmium and other heavy metals, and a number of 
pharmaceuticals and industrial intermediates, including vinyl chloride.
Further light has been shed on the gestational period during which the fetus is at 
maximum risk upon exposure of the mother to toxicants such as heavy metals, 
parathlon, and certain mycotoxins. Progress has been made in the development of 
better teratology and fetal test systems in experimental animals. These 
methods include techniques for culture of fertilized eggs and fetuses from 
several species. The embryo or portions of it can be exposed to precise 
amounts of test compounds for exact periods of time at any desired stage of 
development. This and similar techniques will be extremely valuable in 
future efforts to identify critical cells in specific types of birth defects 
and in predicting the action of new and existing compounds with liabilities 
as teratogens. Such capability should notably enhance the effectiveness of 
preventive medicine in this area. A new program in mutagenicity screening, 
initiated as a result of Congressional action on the 1977 appropriation, 
will embark on testing all compounds produced in commercial quantities for 
mutagenicity. Within 3 years, the Institute would expect to test approximately 
1000 compounds annually.

Objectives for 1978: The budget request provides for continuation and expansion 
of research on environmental compounds as they influence man's genetic makeup 
his reproductive capability, and the healthy development of future generations.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Etiology of Environmental Diseases and Disorders
(Public Health Service Act, Title III, Part A, Title IV, Part I)

1977
Pos. Amount Authorization

1978______________
Budget

Estimate
Pos. Amount

$8,631,000 Indefinite $9,460,000

Purpose: The central objective of the etiology program is to establish causal 
associations between human diseases and noxious chemical and physical factors 
in the environment. This involves description and characterization of 
pathological lesions and endpoints in specific target organs and inter­
dependent physiological systems.

Explanation: This program is carried out both by the intramural staff and 
through grants and contracts. Thousands of nev chemicals are synthesized each 
year. Many of these are brought into production, adding to the thousands 
already in use in industry, to make home and personal care products, food and 
fuel additives, pesticide and pharmaceutical preparations, and a host of others. 
Despite increased efforts by manufacturers and government agencies to test new 
and existing compounds, the biological effects of many of these substances 
alone and in combinations are still unknown. The research is designed to 
provide a sound basis for clinical recognition of environmentally-related 
disorders of man and their causes and for implementation of therapeutic and 
preventive measures. In a broader sense, its aim is to provide a foundation for 
wise management of current technology and future industrial development in order 
to make them compatible with human health and well-being.

Accomplishments in 1977: Evidence has been obtained that several widely used 
pesticides disrupt nerve function and may influence behavioral and learning 
patterns, induce cancer and interfere in reproduction. Further probing of 
the long-term effects of lead and mercury on the central and peripheral nervous 
systems has revealed adverse effects on learning and behavior even before 
visible damage to the nervous system is evident. The carcinogenic activities of 
industrial dust such as asbestos, have been investigated furthci and new 
evidence of synergism between particulates and cigarette smoking has been 
obtained. An important new class of carcinogens, carbamoyl chlorides, has been 
uncovered, and work is now in progress on their mechanisms of action. New 
toxins have been detected in fungi often associated with grains and other food 
staples. The different toxins cause a variety of syndromes ranging from 
carcinoma and edema of the lungs to photosensitization and neurological 
and kidney damage. Advances have been made in understanding the influence of 
heat stress, light, noise, microwaves and laser radiation on physiological 
systems. New insights have been developed into disorders of the lungs and 
cardiovascular systems induced by ozone, oxides of nitrogen and sulfur, and 
by industrial dusts from coal, plastics, asbestos, textiles and others. 
Epidemiological studies have provided evidence that cancer, fibrotic diseases, 
emphysema and bronchitis are often greatly enhanced by cigarette smoking and 
inhalation of lung irritants characteristic of urban atmospheres.

Objectives for 19 78: The budget request provides for continuation and expansion 
of research on chemical, physical and biological, agents in the environment 
that may act, singly or in combination, as progenitors of human disease.
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NATIONAL INSTITUTES OF HEALTH

N ati o n a l I n s t i t u t e  o f Envir onm en ta l H eal th  Scie nces

Prog ram Purp ose s an d Ac comp lis hm en ts
A c ti v it y : Envi ro nm en ta l Ph armac olog y and T ox ic olo gy

(P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  I I I ,  P a r t A, T i t l e  IV , P a r t  I )  
1978

1977
Po s.  Amount

$11 ,7 90 ,0 00
A u th o ri z a ti o n

In d e f in i te

Bu dget
E st im ate

Pos.  Amount
$1 3, 43 4, 00 0

Purp ose : The  pharm acolo gy-t oxic olo gy prog ram i s  desi gned to  dev el op  u n d ers ta n d in g  
of  th e  p r in c ip le s  and me cha nisms  in vo lv ed  in  th e  to x ic i ty  of  env ir onm enta l a g e n ts .
I t s  f u r th e r  aim  i s  to  c h a ra c te r iz e  th e  n a tu re  and  s i t e s  o f m o le c u la r,  c e l l u l a r  
and  t i s s u e  in te r a c t io n s  w ith  to x ic a n ts  and  to  r e l a t e  th e se  to  fu n c ti o n a l d is o rd e r s .
E x p la n a ti o n : Th es e s tu d ie s  a re  c a r r ie d  ou t bo th  w it h in  th e  I n s t i t u t e 's  la b o r a to r ie s  
and th ro ugh in d iv id u a l g ra n ts  and  c o n tr a c ts  and  prog ram and  c e n te r  g ra n ts . Work in  
se v e ra l la b o ra to r ie s  fo cuse s on th e  n a tu re  and  b a s ic  mecha nisms  o f ch em ic al  
tr a n s fo rm a ti o n s  o f envir onm enta l a g en ts  in  th e  en vi ro nm en t and  in  th e  bo dy . A 
maj or  segm en t o f th e  pro gram  d e a ls  w it h  in h e re n t de fe nse  sy stem s su ch  as  b in d in g , 
e x c lu s io n , s to ra g e , m eta bo li c  and  c le a ra n c e  sy st em s.  S u b s ta n ti a l e f f o r t  i s  devo te d 
a ls o  to  c l a r i f i c a t i o n  o f in te r a c t io n s  be tw ee n s p e c i f i c  enzy mes  and  m e ta b o li c  
ta r g e ts  re s p o n s ib le  fo r  g ro ss  m a n if e s ta ti o n s  o f to x ic i ty .  The  goa l i s  to  p ro v id e  a 
r a t io n a l  b a s is  fo r  m a in ta in in g , th ro ugh  env ir onm en ta l ma nagem ent, re a so n a b le  s a fe ty  
m ar gi ns  be tw ee n en vir onm enta l and bod y burd ens of to x ic  a g en ts  in  o rd e r to  sa fe guard  
human h e a l th  now and  in  fu tu re  g e n e ra ti o n s .
Accom pl ish men ts in  19 77 : The n a tu re  o f th o se  bod y enzymes t h a t  a l t e r  fo re ig n  
compounds an d t h e i r  ro le s  in  tr a n s fo rm a ti o n  o f to x ic  ch em ic a ls , in  body  c le a ra n c e , 
and  in  a c t iv a t i o n  o f carc in o g en ic  a gen ts  ha ve  be en  c l a r i f i e d  in  la rg e  p a r t , and 
th e  grou ndwo rk has be en  la id  fo r  more ra p id  p ro g re ss  in  un d ers ta n d in g  p a th o g e n es is  
me ch an ism s. The p ro cess es  o f d e p o s it io n , a b so rp ti o n  and t r a n s f e r  o f a num ber  o f 
ha za rd ous a g en ts  ha ve  be en  e lu c id a te d . Th es e p ro c e ss e s  de te rm in e th e  lo ad  of  
fo re ig n  su b sta n c es  w it h  wh ich th e  body mus t co pe.  S to ra g e , to x ic a ti o n -d e to x ic a ti o n  
and  e x c re ti o n , which  a re  g ro ss  in d ic a to r s  o f how th e  body co pe s w it h  fo re ig n  a g e n ts , 
ha ve  be en  c l a r i f i e d  in  many c a s e s . S tu d ie s  on th e  p ro cess es  o f enzym e in d u c ti o n , 
r e p re s s io n , and  q u a l i t a t iv e  and q u a n t i ta t iv e .a s p e c ts  of m et ab ol ism  ha ve  c o n tr ib u te d  
s u b s ta n t i a l ly  to  u n ders ta nd in g  o f to x ic i ty  e ndpo in ts  and  d if f e re n c e s  in  re sp o n se  to  
s p e c i f i c  ag en ts  du e to  age,  sex , s p e c ie s , n u t r i t i o n ,  c u rre n t and  an te ce d e n t 
d is e a s e s , and enzy m at ic , im mu nolog ic and  g e n e ti c  f a c to r s .  R es ea rc h c o n tr a c ts  
wh ich  in v e s t ig a te  th e  e f f e c ts  o f in g e ste d  a sb e s to s  ov er  a l i f e - t im e  ex posu re  in  
ex p eri m en ta l an im als  w i l l  c o n ti n u e . Th es e c o n tr a c ts  were aw ard ed in  re sp o n se  to  
th e  C ong re ss io n a l d i r e c t iv e  th a t  th e  I n s t i t u t e  i n i t i a t e  a lo ng -t erm  s tu dy  on th e  
e f f e c ts  o f In g e s te d  a sb e s to s . A re s e a rc h  c o n tr a c t aw ard ed in  1976 to  dev el op  
b io lo g ic a l in fo rm ati o n  on th e  c h lo r in a te d  hy dro ca rb on p e s t i c id e  Kepone and  to  
a tt em p t to  dev el op  th e ra p e u ti c  m ea su re s o f e f f e c t s  of Kepo ne w i l l  c o n ti n u e . This  
re s e a rc h  p ro je c t  w i l l  c on ti nue  b u t w i l l  be  p r im a r il y  su pport ed  by  a g ra n t.  In  
a d d it io n  to  be in g  im p li ca te d  as  a ca use  o f s e r io u s  i l l n e s s  in  fa c to ry  em pl oy ee s,  
Kepone may pro ve to  be a can ce r- p ro d u cin g  agen t in  expo sed em pl oy ee s,  r e l a t i v e s  and 
pers ons l iv in g  n e a r th e  fa c to ry . A new to x i c i t y  b lo a ss a y  pr og ram , i n i t i a t e d  as  a 
r e s u l t  of C ongre ss io na l a c ti o n  on th e  1977 a p p ro p r ia ti o n , w i l l  de te rm in e  th e  sp ec trum  
of d o s e - re la te d  to x ic  e f f e c t s  a s s o c ia te d  w it h  en v ir onm enta l ch em ic a ls . Much o f th e  
re se a rc h  w i l l  be  done in  c o n ju n c ti o n  w it h  s tu d ie s  underway a t  th e  N a ti o n a l Ca nc er  
I n s t i t u t e  B io ass ay  Pr og ram,  which  se eks to  e v a lu a te  chem ic als  fo r c a rc in o g en ic  
p ro p e r ti e s .

O b je c ti v es  fo r  19 78 : The budg et  re q u e s t p ro v id es  fo r c o n ti n u a ti o n  and  ex pa nsi on  
o f pharm aco lo g ic a l and  to x ic o lo g ic a l s tu d ie s  o f env ir onm enta l a gen ts  as th ey  e n te r  
th e  bo dy , a re  d i s t r ib u te d ,  and a s  th ey  d is r u p t  th e  no rm al  fu n c ti o n s  and  s t r u c tu r e s  
o f th e  bo dy .



NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Environmental Pathogenesis
(Public Health Service Act, Title III, Part A, Title IV, Part I)

1977
Pos. Amount

$1,908,000
Authorization

Indefinite

1978
Budget

Estimate
Pos. Amount

$2,880,000

Purpose: The pathogenesis program deals with the details and time sequence of 
molecular and cellular events that culminate in recognizable diseases and other 
endpoints upon exposure of individuals to toxic agents.

Explanation: This work is carried out both in intramural laboratories and through grants and contracts. Diseases of the pulmonary and cardiovascular systems, the liver, kidneys, reproductive system, and degenerative disorders of long-term 
and complex etiology have been well documented and related to environmental 
factors. The program is designed to develop knowledge of initial or very early molecular and cellular lesions that will facilitate implementation and improve the effectiveness of prophylactic or therapeutic measures.

Accomplishments in 1977 : Further insight has been provided into the lesions 
caused by lead and mercury in the peripheral and central nervous systems. Damage to the sheath in nerve fibers and damage to structures constituting the blood- 
brain barrier provide understanding of brain damage which is common in lead- 
poisoned children, and of persistent changes in learning and behavioral patterns 
of such children. The basis of lung fibrosis from exposure to agents such as coal dust and asbestos has been clarified in large part through studies of immunology. The relationship between cancer and other diseases of the lung and industrial 
dusts and irritant gases have been considerably illuminated through basic studies of inhibition of lung defense mechanisms by such dusts and gases.

Recent pharmacological studies on carcinogens have led to better correlations 
between structures of numerous compounds and carcinogenesis. It is now apparent 
that environmental agents such as benzpyrene and chlorinated hydrocarbon pesti­
cides are activated through metabolism. Studies of structure-activity relations of the metabolites show good correlation with cancer induction whereas little 
correlation could be established with the parent compounds. This now simplifies the study of carcinogenesis because the molecular interactions of the primary 
carcinogen can be followed. Analogous studies on metabolites of other compounds that produce other types of pathological lesions have also been enhanced by 
understanding of the primary toxicant. Examples include carcinogenesis by nitroso compounds derived in the stomach from nitrites and hepatotoxicity resulting from 
the action of oxygenated derivatives of chlorinated alkanes and alkenes such as 
vinyl cloride, ethylene dichloride and carbon tetrachloride.

Objectives for 1978: The budget request provides for continued research on 
the initial or very early molecular and cellular lesions that lead to human 
environmental diseases or the complication of pre-existing health problems.
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NATIONAL INSTITUTES OF HEALTH
National Institute of Environmental Health Sciences 

Program Purposes and Accomplishments
Activity: Intramural Research (Public Health Service Act, Title III, Part A) 

1978

1977
Pos . Amount
283 $12,745,000

Authorization
Indefinite

Po s. 
283

Budget
Estimate

Amount
$14,826,000

Purpose: The purpose of the intramural research program is to investigate at a 
fundamental level the long-term overt and subtle effects of chemical and physical 
environmental factors without limitations regarding the origins and sources of 
such factors or of limits based on disease or organ orientation; e.g. cancer vs. heart. The program complements and coordinates with all activity in this national 
need —  regardless whether funded by this institute or not, so as to focus needed 
and scarce resources on most urgent and solvable problems and to cover gap areas.
Explanation: The Intramural research program consists of four laboratories (Environ­
mental Mutagenesis, Environmental Toxicology, Environmental Biophysics, and Pharma­cology) and three branches (Environmental Biology and Chemistry, Biometry and Research Services); the last three have additional responsibilities for research support.
Accomplishments in 1977 : Considerable effort has been devoted to studies on the toxicity of a few selected classes of chemicals: (1) chlorinated hydrocarbons such as polychlorinated biphenyls (PCB's), dibenzofurans and dioxins, and kepone;(2) aromatic polycyclic hydrocarbons such as benzypyrene; and (3) heavy metals 
such as mercury, lead, and arsenic.
Pharmacokinetics and toxication-detoxication studies seek to understand and determine 
what pollutants do once they enter the body and how the body deals with these in effective or adverse ways. The use of pharmacokinetic approaches to establish the 
similarities of effects and dangers of PCB's and polybrominated biphenyls (PBB's), and to delineate possible approaches to treating people poisoned with such compounds 
as kepone are two examples of the many payoffs of this program.
Mutagenesis research has developed some new tests to the point where applications to 
screening programs in man may be possible; e.g., in populations exposed to mutagens, the Incidence of abnormal hemoglobins or unusual forms of blood enzymes may increase. Ways to detect such increases in large populations have not been developed.
Additional tests to be used in a several-tiered screening system for mutagenic 
activity of hundreds of chemicals are being validated. These additional tests will supplement the Ames mutagenesis test and help to Increase reliability and
extrapolation to man of these simple in vitro assays.
In reproductive toxicology, the Environmental Teratology Information Center was begun arid,, together with the use of in vitro embryo cultures to study fetotoxic and 
teratogenic effects of chemicals, gives promise of quicker, simpler exchanges and tests for teratogenic toxicity of chemicals. The mouse model of DES transplacental 
carcinogenicity in males and females was further validated and these results were 
communicated to other groups working with humans exposed to DES in utero (up to 20 years ag o). With information from our mouse model it is hoped to identify 
early lesions of DES in reproductive tracts of adolescent boys and girls from 
mothers given DES.
Various models of dose-response curves in carcinogenesis have been constructed and 
analyzed to show that, under the conditions of many such carcinogenesis tests, the extrapolation of results from high dose to low dose cannot be made using 
anything except a linear dose-response relationship even though huge numbers of 
animals are used. This has implications for "mega—mouse" type experiments on 
carcinogenesis seeking to establish thresholds of effects. Such research is part 
of a growing program in Biometry seeking to improve the basis for extrapolating 
toxicity results from high to low dose and from animals to man.
Objectives for 19 78: The budget request will permit the development of new 
programs in epidemiology, behavioral toxicology, pulmonary toxicology, as well as the expansion of existing programs.
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f Envir onm en ta l H eal th  Scie nces

Prog ram Purp ose s and Ac compl ish men ts

A c ti v it y : D ir e c t O pera ti ons
(P ub li c  H ealt h  S e rv ic e  A ct,  T i t l e  I I I ,  P a r t A)

__________________1978__________________________
Bu dg et

1977______  E st im ate
Pos. Amount A u th o ri z a ti o n  Pos.  Amount

13 $1 ,2 87,0 00  I n d e f in i t e  13 $1 ,5 05,0 00

Purp ose : Thi s a c t i v i t y  su p p o rt s  th e  re vi ew  and  app ro va l o f g ra n ts  (E xtr am ura l 
Program ) and  th e  paym ent to  th e  DHEW G en er al  Ex pense Fu nd , Prog ram E v a lu a ti o n , 
and  c e n t r a l ly  fu rn is h e d  s e r v ic e s .

E x p la n a ti o n : Thi s a c t i v i t y  p ro v id es  s c i e n t i f i c  and  a d m in is tr a ti v e  man agem ent fo r  
g ra n t su pport ed  re s e a rc h  and manpower prog rams o f th e  NIEHS (E xtr am ura l Pro gra m ); 
pay me nt to  th e  DHEW G ener al  Ex pense Fund; Pro gra m E v a lu a ti o n ; and c e n t r a l ly  
fu rn is h e d  s e rv ic e s .

The ex tr am ura l prog ram i s  re s p o n s ib le  fo r  s u rv e il la n c e  o f on-g oin g g ra n t 
su pport ed  pr og ra m s;  c o o rd in a ti o n  o f th e  s c i e n t i f i c  m e r it  and  re le v a n ce  re vi ew  of 
co mpe tin g a p p li c a ti o n s ; l i a i s o n  w it h  a p p li c a n ts , g ra n te e s , a d v is o ry  b o d ie s , o th e r  
com ponents  of th e  NIH, PHS, and  o th e r  in te r e s te d  o rg a n iz a ti o n s ; and c om pil a ti on  
and re p o r ti n g  o f s c i e n t i f i c  and  f i s c a l  in fo rm a ti o n  re le v a n t to  th e  pr og ram .

Ac compl ish men ts in  197 7: The e x tr am u ra l prog ram s t a f f  expa nd ed  l i a i s o n  e f f o r t s  
w it h  th e  a p p li c a n t and g ra n t comm unity , de vel oped  o p e ra ti n g  g u id e li n e s  fo r  pr og ram 
and C en te r g ra n ts , an d m ain ta in ed  s u rv e il la n c e  over app ro x im ate ly  290 a c t iv e  
g ra n ts  and aw ar ds .

O b je c ti v es  fo r 19 78 : S ta f f  w i l l  con ti n u e  to  s tr e n g th e n  l i a i s o n  a c t i v i t i e s  w ith  
g ra n te e s ; w i l l  expand  program mi ng e f f o r t s ,  p a r t i c u l a r ly  in  th e  a re a  o f m ar in e 
an d fr e sh w ate r b io m edic al  re s e a rc h ; and  w i l l  m onito r app ro x im ate ly  350 a c t iv e  
g ra n ts  and  aw ar ds , an  in c re a se  o f 20% ov er  1977.



NATIONAL INSTITUTES OF HEALTH

National Institute of Environmental Health Sciences

Program Purposes and Accomplishments

Activity: Program Management
(Public Health Service Act, Title III, Part A)

1977
Pos■ Amount 
35 $1,031,000

Authorization
Indefinite

1978
Budget 

Estimate 
Pos. Amount 
35' $1,064,000

Purpose: This activity provides for the overall administration, coordination 
and direction of the varied programs and activities of the Institute.

Explanation: Program Management encompasses the Office of the Director which 
provides for the overall management for and direction of the varied 
Institute programs and activities. Included are the functional staff areas 
of program planning and evaluation, program coordination, public 
information, legislative analysis, interagency coordination, and health 
hazard assessment. In addition, the program provides supervision of 
centralized administrative services such as budget, personnel, procurement, 
supply management and office services.

Accomplishments in 197 7: During 1977, the Office of" the Director has devoted 
a significant portion of its resources to the selection of the research 
questions which most needed investigation and to the planning and direction 
of the total programs of the Institute. In addition, the Director has 
served as the American Coordinator for the Environmental Health portion of 
the U.S.-U.S.S.R. Health Agreement and as Project Chairman of the work 
group on Biology and Genetic Effects of Pollutants under the U.S.-U.S.S.R. 
Environmental Agreement. The Director has also assumed responsibility for the 
environmental health programs under the auspices of the U.S. Egypt Joint 
Working Group on Medical Cooperation. The Director has served as Chairman 
of the DHEW Committee to Coordinate Toxicology and Related Programs. The 
Institute has continued its relationship with the World Health Organization 
as a cooperating Research Center in Environmental Health. Interagency 
liaison and coordination has continued through formal relationships 
such as those related to the Energy Related Research Program and the 
Toxic Substances Control Act.

Objectives for 1978: Program Management will continue to devote most 
of its resources to the selection and assignment of priorities to research 
questions and to the planning, direction, and administration of the 
Institute's programs.



395

T uesday, March 8, 1977.

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE
W IT N ESSE S

DR . ROBER T I.  LEV Y , D IR EC TO R
DR . DO NA LD  S. FR ED R IC K SO N , D IR ECTO R, N A T IO N A L  IN S T IT U T E S  

OF H E A L T H
DR . ROBERT L. R IN G L E R , D EPU T Y  D IR ECTO R, N A TIO N A L H E A R T , 

LU NG,  AND  BLO OD IN S T IT U T E
E V ELY N  L. A T T IX , E X E C U T IV E  O FFIC ER , N A TIO N A L H E A R T , LUNG, 

AND  BLOOD I N S T IT U T E
JO H N  H. R E E D E R , F IN A N C IA L  M A N A G EM EN T O FFIC ER , N A TIO N A L 

H E A R T , LU NG, AND BLOO D IN S T IT U T E
LE ON M. SC HW A RTZ, ASS OCIA TE  D IR ECTO R FO R A D M IN IS T R A T IO N , 

N A TIO N A L I N S T IT U T E S  O F H E A L T H
H.  R IC H A R D  M IL L E R , A SSIS TA N T D IR EC TO R  FO R BU DGET , D IV I­

SI ON OF F IN A N C IA L  M A N A G EM EN T, N A TIO N A L IN S T IT U T E S  OF 
H E A L T H

E L L E N  W O RM SER, D IR EC TO R , D IV IS IO N  OF H E A L T H  BUD GE T A N A L ­
Y SIS , O FFIC E OF A SSIS TA N T SEC R ETA R Y , COM PT ROLL ER

M r . F lo od . T h e  s u b c o m m itt e e  w il l co m e t o  o rd e r .
N o w  w e  h a v e  th e  N a t io n a l  H e a r t ,  L u n g , a n d  B lo o d  I n s t i t u t e .
T h e  p r e s e n ta t io n  w il l b e  m a d e  b y  D r . R o b e r t  I .  L e v y , th e  D ir e c to r .  

I  se e , D r . L e v y , w e h a v e  y o u r  b io g r a p h ic a l  s k e tc h  w h ic h  w e w il l p la c e  
in  th e  r e c o rd  a t  t h i s  p o in t .

[ T h e  b io g r a p h ic a l  s k e tc h  fo l lo w s :]

D epa rtm en t of H ea lth , E duc at io n, an d  W el fa re — N ati ona l I n stit u tes  of 
H ea lt h

NATIONAL HEA RT,  LUNG, AND BLOOD IN ST IT UT E 

Na me : Rober t I. Levy, M.D.
Position : Director, Nat iona l Hear t, Lung, and  Blood Ins titu te.
Birthplace and d a te : Bronx, N.Y.—May 3, 1937.
Education : Jun e 1953—Gradua ted  from Bronx  High School of Science; 1957—

B.A., Cornell University—high est honors and dist inct ion in Zoology; 1961—M.U., Yale Un ivers ity—cum laude .
Exp erienc e: 1963 to present—Natio nal Heart , Lung, and Blood Ins titute ,

NIH, Bethesda , Md. 1975 to present—Direc tor. 1973-75—Direc tor, Division of 
Heart  and Vascu lar Diseases. 1970-74—Chief. Lipid Metabolism Branch, DHVD. 
1969-73—Chief, Clinical  Service, Molecular Disease Branch. 1966 to present— 
Head, Section on Lipoprotein Metabolism and Interven tion , Molecular Disease 
Branch. 1966-68—Atten ding physic ian. Georgetown University  Medical Division, 
Dis tric t of Columbia Genera l Hospital, Wash ington , D.C. 1965 to present—At­tend ing Physician . Molecular Disease Branch.  1965-66—Chief  Resident , Natio nal 
Heart  Ins titu te. 1963-66—Clinical Associate, Section on Molecular Diseases. 
1962-63—Assistant residen t in Medicine, Yale—New Haven  Medical Center.  
1961-62—Intern  in Medicine, Yale—New Haven Medical Center, New Haven.

Association memberships : American Society for Clinical Investig ation ; Ameri­
can Insti tut e of Nutriti on : American Federation for Clinical Research : American 
He art  Association Council on Arter ioscleros is; New York Academy of Scie nces; 
American Society for Clinica l Nut rit ion; American College of Cardio logy; 
American Society for  Clinical Pharmacology and Therapeutics.

Special awa rds citat ions , or publicat ion s: Kees Prize Research Thesis, Yale
University, 1961; Alpha Epsilon  Del ta (prem edical) ; Alpha Omega Alpha; Phi
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Beta Kappa; Phi Kappa Ph i; Sigma X i; A rth ur  Flemming Award, 1975; DHEW 
Super ior Service Award, 1975; Auth or or co-au thor of a ppro ximately  160 publi­
cat ions; edi torial board, Jou rna l of Lipid Research, and Circu lation, and Dia­
logs in Nut rit ion; Humanitarian Award, Associated Health Foundatio n, 1976.

Air. F lood. You have some people with you that you would like us to 
know. I am sure.

Dr. Levy. Yes. Aly financial management officer, Air. Joh n Reeder; 
my execiitive officer, Airs. Evelyn Att ix; my deputy director, Dr. 
Robert Ringler, and the Director, XII I, Dr. Donald Fredrickson.

Mr. F lood. AVe have your statement  which we will place in the 
record.

[The s tatement follows:]



397

DEPARTMENT CF HEALTH, EDUCATION, AND WELFARE
N a ti o n a l I n s t i t u t e s  o f H eal th  

S ta te m ent by th e  D ir e c to r 
N a ti o n a l H e a r t,  Lu ng , and  Blood I n s t i t u t e

Mr.  Ch airm an and Members  o f th e  Com mittee :

I t  i s  a p le a su re  and  a welcom e o p p o rt u n it y  fo r  me to  appear b e fo re  you on ce  

a g a in . Thi s y e a r , we a re  p a r t i c u l a r ly  m in df ul o f th e  many new man da tes fa c in g  th e  

I n s t i t u t e  in  re sp o n se  to  th e  1976 l e g i s l a t i o n  which  ch an ge d ou r name co th e  N a ti o n a l 

H e a r t,  Lu ng, and Blood  I n s t i t u t e  and  ex te nded  our a u th o r i ty  to  re se a rc h  in to  th e  us e

of bloo d and  b lo od p ro d u c ts  an d man agem ent o f b lo od  re s o u rc e s .

The c h a ll e n g e  o f th e se  new r e s p o n s ib i l i t i e s  i s  g r e a t .  L a s t y e a r an  e s ti m a te d

10 .2  m il li o n  u n i t s  o f bl oo d wer e c o ll e c te d  in  th e  U nit ed  S ta te s .  The c o s t o f bloo d

d is e a s e s  and b lo od re s o u rc e s  p lu 3  th e  y e a r ly  econom ic c o s ts  o f th e  o th e r  d is e a s e s  

NHLBI i s  re s p o n s ib le  fo r  i s  over $62 b i l l i o n .

More a la rm in g  th a n  th e  s ta g g e r in g  econom ic c o s ts  a re  th e  num ber  o f l o s t  l iv e s  

a t t r i b u t e d  to  th e s e  d is e a s e s .  For  more  th a n  50 y e a r s , h e a r t and  bl oo d v e ss e l d i ­

sea ses  ha ve  bee n th e  m aj or  cau se  o f d eath  in  t h i s  c o u n tr y . They acc ount fo r  over  

50% of a l l  d e a th s  a n n u a ll y , n e a r ly  th re e  ti m es th e  num ber  o f d ea th s  from c a n c e r , th e  

n e x t h ig h e s t c a u s e . V ir tu a l ly  a l l  Am er ican s a re  to  seme degre e  a f f l i c t e d  w it h  a th e ro ­

s c l e r o s i s ,  over 27 m il li o n  s u f f e r  from  h y p e rt e n s io n  and fo u r m il li o n  fro m coro nary  

h e a r t  d is e a s e  a lo n e . Lung d is e a s e s  a re  th e  s ix th  le a d in g  cau se  o f deat h  in  th e  

U nit ed  S ta te s  and acc ount f o r  more  th an  13 0,00 0 d e a th s  a n n u a ll y . Blood d is o rd e rs  

a re  in ti m a te ly  r e la te d  to  c a rd io v a s c u la r  and pu lm on ary d is e a s e . The im pa ct  of  

c lo t t i n g  and b le e d in g  d is o rd e rs  i s  c o n s id e ra b le . Th ro mbo sis may cau se  pu lm on ary 

em bo lis m, a d is o rd e r  re s p o n s ib le  f o r  30 0, 00 0 h o s p i t a l i z a t io n s  and 10 ,000  d ea th s  

a n n u a ll y . H e re d it a ry  b lo od d is e a s e s  c o n s t i tu te  a n o th e r n a ti o n a l h e a l th  pr ob le m .

For ex am pl e,  app ro x im a te ly  50 ,0 00  A m er ic an s,  p r im a r il y  b la c k , ha ve  s ic k le  c e l l  

an em ia , and  25 th ou sa nd Amer ican s s u f f e r  w it h  h em o p h il ia .

• The u lt im a te  goa l of our Prog ram  i s  d is e a s e  p re v e n ti o n , a lo n g -t e rm  o b je c t iv e ,
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but the only true cost-effective effort. Treatment is aimed at restoring quality 

of life and productive living. We are proud of our recent progress as measured 

by the latest statistics dealing with mortality from cardiovascular diseases.

From 1970 to 1976 deaths due to cardiovascular disease have declined by more than 

15%, more than twice the decline from non-cardiovascular disease. In 1975, the 

number of deaths from major cardiovascular diseases dropped below one million for 

the first time since 1967 despite an ever-increasing and aging population. The 

death rate in our country has dropped below 9/1,000 for the first time in our 

history, it is clear that declining cardiovascular mortality is the major res­

ponsible factor.

Program Strategy

The program strategy employed by the National Heart, Lung, and Blood Institute 

consists of an ordered sequence from: acquisition of new knowledge, through funda­

mental, applied and clinical research; testing and validation of promising hypotheses 

via clinical trials; and application of new and existing knowledge by education and 

demonstration programs. Progress was and continues to be made in each area of this 

strategy.

I would like to summarize some of the accomplishments made in the cardiovascular, 

pulmonary and blood areas over the past year and highlight some of our newer man­

power development programs and education activities.

Heart and Blood Vessel Diseases

Atherosclerosis, a slow progressive blood vessel disease which may start in 

childhood and produce no symptoms for 20-50 years or longer contributes to an esti­

mated 84% of deaths from heart and blood vessel disease. The primary goal of the 

NHLBI research program is to prevent or postpone atherosclerosis and thereby re­

duce its morbidity and mortality. Fundamental research is concentrating on ex­

plaining the etiological and pathophysiological effects of high blood pressure, 

high cholesterol, diabetes and smoking, the four major risk factors for this di­

sease. Three major clinical trials, the Multiple Risk Factor Intervention Trial,
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the Lipid Research Clinics Coronary Primary Prevention Trial, and the Hypertension 

Detection and Follow-up Program represent a concentrated effort by NHLBI to test 

the efficacy of risk factor-lowering on cardiovascular disease.

Exciting progress is being made in the aevelopment of non-invasive instrumen­

tation for the detection, characterization and quantification of atherosclerotic 

lesions and plaque in major arteries. Coordinated efforts by NIH scientists and 

physicians have resulted in a new technique, called radionuclide cine-angiography, 

for viewing the heart by computer-based movies. This technique for the first time 

enables actual non-invasive visualization of the walls of the beating heart during 

exercise and allows detection of abnormal cardiac muscle function, as well as pre­

cise measurements of the work cf the heart. Most importantly, this unique and 

sensitive procedure coupled with echocardiography (the use of ultrasound) offers 

less risk to the patient and often the same or more information to the internist 

or surgeon than the present more costly conventional mode of diagnosis, cardiac 

catherization.

Hypertension, a major contributory factor to the more than 1,500,000 heart 

attacks ar.d strokes each year, has been a major focus of our prevention, education, 

and control programs. Recent statistics indicate that the awareness of the American 

public to the dangers of hypertension have increased greatly. Total patient visits 

for high blood pressure have increased by 50% since the National High Blood Pressure 

Program began in 1972. Long-term compliance and adherence to treatment regimens 

is now the challenge. The NHLBI-supported Joint National Committee on the Detection 

Evaluation, and Treatment of High Blood Pressure published guidelines in'the January 

17th issue of the Journal of the American Medical Assoication representing a con­

sensus on therapeutic and diagnostic measures for hypertension. The report states 

that although the recommendations represent a cost-beneficial, practical approach 

to diagnosis and treatment, the quality of care has not been compromised.

87-1 55  0  - 77 -  26
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Another of the tangible benefits of the National High Blooa Pressure Education 

Program has been an Increased awareness of the benefits of hypertension control in 

the work setting, an appropriate place to reach a large segment of the unscreened 

population.

NHLBI is also developing a specific program in response to last year's con­

gressional mandate to measure the effectiveness of statewide coordination of high 

blood pressure control. The Institute, working with State Health Departments, has 

proposed a pilot project to achieve and measure the impact of a large scale coor­

dination of available resources into an efficient well organized control effort.

The Institute has also established a Task Force on Hypertension to advise on the 

status, needs, and opportunities for biomedical research on high blood pressure.

The Institute recently launched a major effort to assess opportunities and 

needs for research in childhood heart diseases, in particular, congenital and 

acquired heart disease and the prospect of determining precursors of heart and 

vascular disease 1n the adult. Seven of every 1000 infants born alive suffer from 

congenital heart disease. Hany researchers are now emphasizing that adult hyper­

tension may have its origin in adolescence or infancy. However, relatively little 

has been done to Identify the forerunners of high blood pressure. To remedy this, 

the Institute has initiated a program for the epidemiological investigation of the 

determinants of high blood pressure in the young. Diabetes, another disease which 

may start during childhood clearly is an independent risk factor for coronary 

heart disease, sudden death, congestive heart failure, stroke and peripheral vas­

cular disease in adult life. In the past year, NHLBI solicited proposals to study 

the relationship of cardiovascular disease to diabetes. Because of enormous investi­

gator Interest, a second program focusing on diabetic cardiomyopathy will be initia­

ted this year.



401

5

Lung Diseases

The Institute's program in lung diseases evolved and matured by originating 

new types of efforts aimed at filling particular research needs and capitalizing 

on opportunities to translate research results into health care applications. Most 

Illustrative of the success of this approach is the program on structure and function 

in which a more sophisticated perspective on the lung has evolved. It is no longer 

viewed as a "bellows" but as a complex organ comprising many kinds of cells with an 

elaborate network of connective tissue performing various non-ventilatory functions.

Infantile respiratory distress syndrome (IRDS) is currently the principal pul­

monary disease and the major cause of perinatal mortality. It accounts for approxi­

mately 12,000 neonatal deaths and 800,000 hospital days per year. Intensive multi­

disciplinary studies during the past 5-7 years have enhanced our knowledge of lung 

maturation, and this knowledge has been applied and coordinated rapidly with clini­

cal findings; however, many important problems are still unresolved.

Prevention of IRDS remains a highly desirable goal and it may be possible by 

proper use of pharmacological interventions. The most promising drugs at present 

are corticosteroids, which in animal studies have proved effective in maturing fetal 

lungs when administered to the mother shortly before parturition. Data from one 

controlled clinical trial suggest that corticosteroids may be similarly effective 

in the human neonate. A clinical trial has recently been initiated in the United 

States to evaluate the effectiveness of corticosteroids in decreasing the incidence 

of IRDS. This study will also identify short or long-term adverse effects that may 

be associated with this treatment.

Chronic bronchitis and emphysema are the major contributors to the progressively 

debilitating, generally irreversible condition known as chronic obstructive lung di­

sease or COLD. Asthma, cystic fibrosis and bronchiolitis may also be involved. A 

particularly difficult aspect of the problem is that chronic bronchitis and emphysema
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develop so insidiously that many victims are unaware of their condition until irre­

versible lung damage has occurred. For this reason, great emphasis has been placed 

on research into the early detection of structural, physiological and biochemical 

abnormalities which precede the development of more symptomatic, relatively irre­

versible disease.

Due to the relative irreversibility of COLD, current therapeutic approaches are 

largely palliative and symptomatic. Cessation of smoking and avoidance of pollutants 

and other irritants will reduce cough and sputum production, and may slow the rate 

of progression of disease. Other types of treatment include the use of bronchodi- 

lators, corticosteroids, mucolytics, antibiotics and cnest physiotherapy. A con­

trolled clinical trial has been initiated to evaluate the effectiveness of long­

term intermittent positive pressure breathing (IPPB) treatment used an as adjunct 

to the overall care of ambulatory COLD patients. The cost of IPPB treatment in 

the United States is tens of millions of dollars per year.

Blood Diseases

Research approaches to blood diseases address a range of problems involving the 

formed elements (red blood cells, white blood cells, and platelets) and the whole 

complex of plasma proteins essential for control of clotting. No longer is hema­

tology a single discipline concerned mainly with blood cells. Today the study of 

the blood groups, the numerous genetic variances of hemoglobin and red cell enzymes, 

the hemostasis mechanism, and the many other applications of the science of blood 

banking have become subspecialties in their own right. NHLBI's new mandate calls 

for the coordination of blood research in the various institutes. Our blood pro­

gram seeks to improve the diagnosis, prevention, and treatment of blood diseases 

and related disorders; to assure the efficient and safe use of an adequate supply 

of high quality blood and blood products; and to promote the application of tissue 

and organ transplantation through a better understanding of transplantation biology.
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The term hemophilia is  applied  to several d if fe re n t he redi ta ry  bleeding d is ­

orders caused by a de fic ienc y o f protein coagula ting fa ct or a c t iv it y .  The hemo­

phili acs under treatm ent  have a median age of  11 years . The average cost o f blood 

products alcne is  estimated to  be approximately  $2400 per year.  Current  treatm ent of  

hemophilia centers on blood tra ns fusion  in  response to hemmorhage. Our bas ic re ­

search e ff o rt  is  aimed at is o la ti n g  fa cto r V II I and in ve st ig atin g It s  ro le  in  the 

coagulation scheme and on p la te le t func tio n.  Recent evidence indica tes th at Facto r 

V II I is  present in  hemophilic pa tie nt s but  is  abnormal. S ig n if ic an t advances have 

been made in  p u ri fi ca ti o n  and ch ar ac te riz at ion of  the Factor V II I molecule. This 

progress should lead to  better  methods o f treatm ent  of  hemophilia.

Blood su bs titutes  (per fluorochemica ls)  cnce fu ll y  developed have tremendous 

po te ntia l value in  th at they  would supplement and conserve the na tural blood supply. 

Animal tra ns fusio n stu die s using blood su bs titutes  have been high ly  encouraging. 

Primates have been maintained For several hours with  up to 80% of  th e ir  blood re ­

placed wi th  sy nthe tic -ty pe  su bst itu te s.  Small animals have been completely tran s­

fused with  subst itu te s.  The animals recover and con tinue to li v e  normal liv es wh ile  

replac ing the blood subst itu te  w ith  th e ir  own blood.

Although s ic kle  c e ll  anemia and re la ted severe hemoglobinopathies have been 

recogn ized fo r many years and numerous c li n ic a l and labo ra to ry  man ifesta tions have 

been described, the c li n ic a l course o f si ck le  ce ll  disease is  po or ly documented. The 

a b il it y  to  es tabl ish pr ed ic table in te rr e la tionship s among sig ns , symptoms and labo ra­

to ry  te s t re su lts  is  complica ted by the com plexity  o f the in te ra ction of  basic d i­

sease processes with  othe r health -relat ed  events. Accurate de lin ea tio n o f the 

na tural h is to ry  and c li n ic a l course of  si ck le  ce ll  disease is  necessary to an under­

standing of  cause and e ff e c t fa ct ors  re la ted to va riatio ns in  th is  disease.  The 

In s ti tu te  is  planning a study  of the na tur al h is to ry  of  s ic kle  ce ll  disease.

Cooley's  anemia is  an in heri te d hemolyt ic anemia in  which pa tie nts are unable to 

syn thesize  normal amounts of  hemoglobin. Blood tra ns fusio n remains the mainstay of



therapy; however, continual transfusion results 1n an iron burden, which in turn 

leads to significant morbidity and mortality. The Institute is supporting studies 

with iron-binding compounds to investigate whether such drugs will reduce the iron 

burden.

Clinical Trials

Clinical trials are an effective means and, often the only means, of resolving 

some particularly pressing scientific problems. Through careful accumulation and 

critical analysis of data, clinical trials lead to more rational and effective medi 

cal practice with less reliance or. simple empiricism. One should not lose sight of 

the fact, however, that clinical trials commit an Institute to outlays in terms of 

budget and staff that far exceed those needed for the administration of other re­

search projects. Several of our current trials are aimed at prevention or delay in 

onset of cardiovascular disease. Other trials are evaluating treatments to improve 

the quality and length of life. For example, the Coronary Artery Surgery Trial was 

initiated because over 50-60 thousand coronary bypass operations are now performed 

each year at a cost of one-half to over one billion dollars per year. While these 

patients apparently enjoy an improved quality of life, there is no convincing evi­

dence demonstrating increased survival.

The Institute feels that clinical trials leading to prevention and treatment 

validation are so important that in FY 1976, over $50 million, or over one-eighth 

of the Institute's total budget, was spent on clinical trials. Though the outlays 

are large, the Institute feels it must continue to sponsor such trials. For exampl 

a new trial of anti arrhythmic drugs to prevent sudden death in high risk patients 

1s being planned at the present time because preliminary data from foreign studies 

show considerable promise. The savings in life and dollars would be great if we 

could control heart arrhythmias and prevent sudden death.
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Training

As the In s ti tu te 's  mandate's con tinue to inc rea se , it s  programs evolve in  gre ate r 

depth and scope. Newly tra ined  sc ie n ti s ts  must be ava ila ble to  u t il iz e  the la te s t 

and more complex diag no st ic  techniques and soph ist ica ted research approaches as 

we ll as to  replace th e ir  olde r col leagues as they  re ti re  or move out  of  research 

and teaching.  The general prospect fo r the next few years is  a ri s in g  demand fo r 

new en trants  in to  he ar t, lun g, and blood disease research , esp ec ia lly  in  the new 

pulmonary and blood programs which have resu lte d from the 1972 Nat iona l Heart,

Blood Vessel, Lung, and Blood Act and it s  renewal.

The research tr a in in g  and manpower programs a^e developed and pursued by the 

In s ti tu te  in  re la tionsh ip  to the new and unique miss ions defined by le g is la ti o n .

The M inor ity  Hypertension Research Development Summer Program was developed in  res-
i

ponse to  the id e n ti fi e d  need fo r m in ori ty  in ve st igator s in  problems re la ted to  hyper­

tens ion.  This program, in it ia te d  in  FY 1977, prov ides  summer research exper ience fo r 

m in ori ty  school fa cu lt y  and graduate stu dents , and w il l communicate knowledge of  

oppor tu ni tie s and req uired  research s k il ls  to m in ori ty  in d iv id ua ls  w ith in  th e ir  own 

In s ti tu ti o n a l se tt in gs.  The Young In ve st igato r Research Grant Program was Introduced 

in  the pulmonary area in  1974. As a re su lt  o f the program's in i t ia l  success, the 

program was expanded in  1976 to inclu de  the heart  and va sc ular , and blood areas.

The purposes o f th is  program are to  encourage research in  fundamental as we ll as 

c li n ic a l d is c ip lin es , and to  provide young in ve st igato rs  with  modest support fo r a 

pro je ct  o f th e ir  own design.  The success and value  o f the program have at trac te d 

considerable  in te re s t,  and the program is  serving as a model fo r s im ila r programs 

now being developed by other In s ti tu te s  at  NIH.

Pre vention,  Education and Control

In response to  mandates re quir in g grea ter concern fo r  the tr ansla tion  and 

dissemina tion  of  research re su lt s , the Nat ional Heart,  Lung, and Blood In s ti tu te  has
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Identified fruitful areas for NHLBI activity, defined the resources necessary 

for carrying out these activities, and assisted the community in the development 

and implementation of prevention and health education programs. Proceedings of 

four NHLBI supported conferences have served as the impetus for the initiation of 

research in the health behavior area, in particular the reduction of heart attack 

and stroke, the relationship of emotional stress to the pathophysiology of sudden 

cardiac death and the methods of producing dietary behavioral changes. The Institute 

also has initiated a Task Force on Prevention, Education and Control for Pulmonary 

Diseases, whose report to be released this year, outlines the issues of primary 

concern in the area of chronic lung diseases. A task force in the area of prevention, 

education, and control of heart and vascular diseases will make its recommendations 

at the end of the calendar year. A blood task force has just begun deliberations.

The recommendation from these task forces will be translated into education and 

demonstration programs.

In addition to the National High Blood Pressure Education Program and our three 

National Research and Demonstration Centers, several specific targeted programs are 

aimed at hastening the transfer of knowledge. A program has been initiated to de­

velop and evaluate methodologies tc motivate practicing physicians without specialty 

training in pulmonary medicine to seek and use continuing education resources in 

the field of pulmonary medicine. An allied goal is to evaluate procedures for 

assessing the impact of continuing education on the quality of care of patients 

with pulmonary diseases.

Tutorial programs initiated by the Comprehensive Sickle Cell Centers for students 

with sickle cell anemia have resulted in a decrease in school absenteeism, increased 

scholastic achievements, a decrease in the psychological pressures of adaptation, 

and overall increase in self esteem. Vocational rehabilitation of patients with 

sickle cell anemia is provided through individual career counselling. In addition
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to help 1n making career selections, this service also assists in developing 

skills in older patients and increases their ability to become self-supporting.

As a result of the evaluation of emergency room care for sickle cell patients at 

a large city hospital, a_ protocol for emergency room care which not only deals with 

treatment but also highlights clinical symptomatology and the considerations for a 

differential diagnosis has been developed. Increased awareness of the house staff, 

nurses, etc., has contributed to a marked improvement in management of patients with 

sickle cell anemia in the emergency room.

Coordination

The Institute, as part of its responsibilities to provide leadership for the 

National Program, continues to coordinate those aspects of all federal health pro­

grams and activities that relate to heart, lung, and blood diseases. The Inter­

agency Technical Committee, established by the 1972 Act, has developed interaction 

and coordination throughout government in high blood pressure education, pediatric 

pulmonary diseases, sickle cell disease education, nutrition composition studies 

and cardiovascular biomedical engineering.

In conclusion, Mr. Chairman, we have provided a few recent highlights of our 

programs, both scientific and administrative aimed towards the prevention of heart, 

blood vessel, lung and blood diseases. We have chosen these examples to show the 

continuum of our efforts from fundamental knowledge acquisition to dissemination 

of clinical information. The budget request for the National Heart, Lung, and 

Blood Institute for 1978 is $403,642,000. I shall be pleased to answer any

questions and supply additional information desired for the record.
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GRANT AND CONTRACT FUND ING

Mr. F lood. On the  1978 budget you have  an increase here  of  $7 mill ion,  but in spit e of th at  increase of $7 mil lion  you show a red uc­tion  in the do lla r level fo r new and com peting researc h awa rds . Whv is tha t?
I)r . Levy. It  is rel ated to many thin gs.  It  is pr im ar ily  rel ate d to the  fact that  we have an increase in ou r nonco mpetin g researc h gr an ts  rel ati ng  to the  aw ard s th at  we have  made in previo us yea rs. As for  dol lars  for  new research gran ts for  fiscal year  1978 we es ti­mate  that  there will be avail able somewhere between $17 and $20 m il­lion for  new reg ula r r esea rch gra nts .
Some of the dolla rs here  are  earmarke d for a com pet itive rene wal  of  comprehensive sickle  centers. These  figures com pare with about $27 mill ion ava ilab le fo r the  new research gr an ts  in fiscal 1977 and some $36 mill ion spent for new research  gr an ts in fiscal 1976. As fa r as com pet ing renew al gr an ts  we p roject  $21 mil lion  will  be av ai l­able in fiscal y ear 1978 as  compared to $27 million in fiscal year 1977.Mr. F lood. W ith  respect  to the  research and developmen t contr act  pro gra m you only  will be ab le to fund abou t 90 pe rcent of these  com­mitment s in that pa rti cu la r pro gram.  What is g oin g to be the  impact of a 10-percent reduct ion  in the level of effort  and  the  pro gra m which will be most affec ted by such a cut?
Dr.  L evy. We are concerned a bou t th is. Mr. Ch airma n. Trad ition al ly  we f un d our c ontract commitmen ts at 100 percen t. As you know, over  70 p erc ent  o f o ur  c ontract commitm ents  are  for the  mu ltic enter  cli ni­cal tri al s that  we have discussed here before. We obvious ly are going to have  to cut corners or delay the onset of seve ral clinical tri als , seve ral of which are  men tioned in my ope ning sta tem ent .
An oth er opt ion  is to reprogram  money from  the  gr an t line to pay th is contr act  commitm ent. Of course, th at  would resu lt in our pa y­ing  less than  10 perc ent of app roved new and  comp uting  renew al re ­search g ran ts.
Mr. F lood. T ha t is t he  reason  I  asked you.
Dr.  Levy. We have di str ibu ted  th is money t hi s way  wi th a $10 m il­lion defici t in ou r c on tra ct prog ram to a tte mpt  to  meet a t l east  p ar t of the  do lla r needs fo r new research gr an ts  receiv ing  excellent pr io rit y scores.

DEC LIN E IN  DEATH RATE

Mr.  F lood. Also, in you r budge t just ificatio n there  you lis t some st a­tistics. They show a decline in the death  rat e fro m stro ke, hy pe rte n­sion, rheumatic  he ar t disease.  W ha t is the  source  of  all the  in form a­tion ? W ha t is the  source of  all those sta tis tics?
Dr. Levy. The  st ati sti cs  are all from  th e Na tional  Ce nte r for H ea lth  Stati stics.  W e are  very pleased wi th the  r esults. Th e result s show th at  we are winning  the fight in ter ms of  preven tion of  cardiovasc ula r disease.
Mr. F lood. I t  was the source we were concerned about. Now on the  age and  sex ad jus ted  basis , do these sta tis tics we are  ta lk ing abo ut show a grea ter impro vem ent  in certa in populat ion  groups  w hile othe r gro ups rem ain a t pr et ty  much the  same level fo r several years?
Dr.  L evy. Well , th ere  a re several thi ng s th at  can be sa id.
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Fir st of all, what the results show wi thout age adjustment is th at 
for the first time in the last decade there  has been an absolute fall in 
heart disease deaths. The decline is becoming steeper. If  we compare 
the years 1974 to 1976, there  are 50,000 less he art attack  and stroke 
deaths in 1976 than  1974. That is a  reduction in deaths more than if 
we wiped out all automobile accident deaths.

In terms of who this is occurring in, it is both in males and females. 
The death rate is decreasing more in patients in the younger age group 
and more in patients with acute disease rather  than chronic heart  
disease.

Mr. Flood. You have a grea ter survival  rate for  under 40 but no 
improvement at all over 65.

I)r. Levy. No ; there is an improvement in over 65. The improvement 
is not as dramatic, however, as in the group from age 40 to 65. But 
there is an improvement in all age bands and both sexes, Mr. 
Chairman.

FACTORS IN  DE CL INE OF HE AR T DISEASE

Mr. F lood. We read recent ly fo r the first time since 1967 death  from 
all forms of cardiovascular disease, all  forms, had dropped below the 
1 million mark. Well, th at is very significant. To what  do you attr ibute 
that very significant decrease and can you rela te any specific research 
advances and programs in  your H ear t Institute for this ?

Dr. Levy. Mr. Chairman,  i t is difficult to pinpoint one aspect when 
you have a population labora tory as diverse as th e United States. But 
we can point to several specific things.

Mr. F lood. One thing, of course, tha t we have been concerned about 
that we have heard so much about is the m atter of early detection and 
better treatment. We have the emergency medical system, the delivery 
of the hear t attack  victims to the hospitals much faste r and in much 
better condition.

Dr. L evy. Yes, and there are other major factors as well relat ing to 
disease prevention such as the initia tion of the national  high blood 
pressure education program  in 1972 and the public’s increased aware­
ness of the dangers of cigare tte smoking. The middle-aged male is 
smoking 25 percent less now than he was a decade ago. The coronary 
care units are having a decided effect on the acute h ear t attack  mor­
tality. People are more aware of the signs and symptoms of cardio­
vascular disease.

We also have evidence that the American public is changing its 
nutr ition  habits and that the amount o f cholesterol and fa t consumed 
in the diet is decreasing.

All of these fac tors are cont ribut ing to the rate  of  decline. I t is in­
triguing that the sharpness of the  decline, 22 percent in stroke and 16 
percent in heart attack,  follows chronologically the national  high 
blood pressure education program 's beginning.

Mr. F lood. Do you have a study of the research plus a comparison 
of the research versus health care to look at tha t?

Dr. Levy. Clearly it is a combination of new research insights, new 
ways of treatment , diagnosis and prevention plus getting the inform a­
tion out to the practicing physician and the public as well as the 
public's beginning to take notice of these hin ts on how to prevent and
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control disease th at are making the difference. I t would be impossible to emphasize any one item. They have all been important.Mr. F lood. Can there be fu rthe r reductions in death due to this? Dr. Levy. Looking at what  has occurred over the last few years Iwould say that  the promise for the future  is very great, especially if we have the wherewithal to continue the research and to get the re­search results rega rding improved diagnosis and treatment to the prac­ticing physician and the new information on how and why to main­tain good health habits to the public.

LOSSES ATT RIBUTA BLE  TO HEART DISEASE

Mr. F lood. Also, in your sta tement you mentioned tha t the economic losses attr ibuted  to diseases that your Insti tute is responsible for total $62 billion. T hat  is a very in trigu ing number, $62 billion. Can you tell us briefly how did you calculate a number like that?  You can jus t tell us briefly and by all means for the record insert the details of jus t how you made tha t kind of a calculation. You must have had a number of assumptions and for the record show us the assumptions.Dr. Levy. Actually we did not do that. Dorothy Rice, the current Director of the National Center for Heal th Statistics, did that.  We merely took her paper that  was based on 1972 figures and extrapo­lated to the present. W hat I would emphasize in that cost figure is tha t two-thirds of the cardiovascular cost is not for  high technology or cost of care. Two-thirds  of the cardiovascular cost described in Dorothy Rice’s recent report is for lost wages and lost productivi ty due to pre­mature death. That is why we are so excited with the decrease in heart disease death rates.
I would be pleased to develop the information on the cost of cardio­vascular, lung, and blood diseases further  for the record.[The information follows:]

Cost of Cardiovascular, L ung, and Blood D isorders

The ini tia l source of the economic impact info rmation comes from a manu­script ent itled “The Economic Cost  of Illness Revis ited,” by the  Office of Research and Sta tisti cs, Social Secur ity Administ ration, compiled by Ba rba ra S. Cooper and Dorothy P. Rice. Th at da ta prese nted economic costs as of 1972. The figures presented here  have been conservatively ext rapolat ed to 1976. The comparable mortal ity and other hea lth  sta tis tic s have all been obtained from the Natio nal Center for Hea lth Statisti cs.
Economic costs of hea rt, lung, and blood diseases are  d olla r costs to society in term s o f : 1. Hea lth expenditures for hosp ital services, phys ician s’ services, drugs, nursing  home care , and similar  expenditures  a ttr ibu ted  to these  diseases. Uti liza ­tion and cost data are  obtain ed from nat ional surveys of hosp ital discharges, physician visits, drug presc riptions, et cetera, and from costs reported by medi­care and heal th insuranc e agencies. Da ta are  p rimarily from the National  Center for Health  Stat istic s, medicare, Aetna, the National  Disease  and Therapeutic Index, and the  Nat iona l Prescription Audit. 2. Morbidity costs, that  is, lost earn­ings incu rred  when illness from these  diseases results  in absence from employ­ment or usua l act ivit ies (for  example housewife). Lost work days  from these  diseases are mult iplied by mean ann ual  earnin gs. Da ta are  prim arily  from the Nation al Center for Hea lth Statist ics,  the  Bureau of the Census, and the Bureau of Labo r Stat istic s. 3. Mor tali ty costs are  calculat ed by mult iplying the number of dea ths  from these  diseases  by the  present value of li fetim e ea rnings . Est ima tes of the  p rese nt value of l ifetime earnings take into accoun t: Earnings,  labor  force par tici pat ion , life expectancy, and  a discount rate.
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CL INICAL  TRIA LS

Mr. F lood. Wha t percentage of your budget would be invested in 
the clinical trials? What specific trials  are you s upporting right now ?

Dr. Levy. Over $50 million, over one-eighth of our budget is in­
vested in multicenter clinical t rials. Some of  these tria ls are designed 
to show that we can e ither prevent or delay heart or lung disease.

Others are designed to see i f we can improve the quality  of life. 
I have talked about several of the trials before. Perhaps today I might 
highlight the results of a tr ial,  a t rial  that will be presented tomorrow 
at the American College of Cardiology meetings in Las Vegas.

It  is estimated that  50,000 to  70,000 coronary artery bypass proce­
dures are being performed a year now at  a cost of between $500 mil­
lion and $1 billion. The procedure clearly relieves chest pain, but 
whether it increases the length of li fe, and in what patien ts i t should 
be done, and when, is still not clear.

We have a large coronary artery surgery tria l that has just been 
begun. The smaller t ria l whose results will lie presented tomorrow was 
begun over 4 years ago in the myocardial research units.

Mr. F lood. Is  there a backing away from this  surgery ?
Dr. Levy. As a result of the trial  there probably will be. The trial 

randomized a group of patients with unstable angina, impending 
heart attacks. Ila lf  of them were randomized to strict medical tr ea t­
ment and the  other half to  surgical treatment, coronary a rtery  bypass 
surgery. The tr ial results reveal tha t there was no benefit, no preven­
tion of heart attack, no decrease in death among those patients who 
had emergency coronary a rtery  bypass surgery.

The investigators concluded tha t the emergency treatment of pa­
tients with impending heart attacks by coronary artery surgery is not 
usually indicated. Clearly tha t result to lie presented tomorrow will 
have a ma jor effect on our health care delivery system.

Mr. F lood. Mr. Michel ?
Mr. Miciiel. Thank you, Mr. Chairman.

RESEAR CH GRA NT FU ND IN G

Doctor, in the area covered by your Inst itute, what percentage of 
the research grant applications received during the past  year have 
actually lieen funded?

Dr. L evy. In 1976 we were able to fund about 60 percent of our  com­
peting  research grants. In 1977, this year, we estimate tha t we will be 
able to fund 45 percent. In  1978 we may be able to fund 30 percent of 
competing research grants  at this budget level.

Mr. Miciiel. What percentage of the grant applications approved 
by the study groups have actually been funded?

Dr. Levy. I am sorry,  the figures I  was giving you represent those 
that  were approved by the study sections. Of those submitted, the 
numbers would be proportiona tely less. I  could provide that  for the 
record. The numbers I provided you with were fo r the percentage of 
approved grants th at we have been able to fund. This has gone from 
60 percent in fiscal year 1976 to 45 percent in fiscal year 1977 to  less 
than  30 percent in fiscal year 1978.
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[The information follows:]
GRANTS OF FUNDABLE PRIOR ITY  VERSUS GRANT APPLICA TIO NS RECEIVED, NHLBI

Fundable percentage of applications 
received

Number of grants Dollars

1976 act ual .. .............. .........................................................
1977 estim ated____________________________ Z IZ Z II
1978 estim ate d.................................... . ....................... ..............................

43 30
26 28
10 10

Mr. Michel. What is the average length of g rants  ?I)r. Levy. About 3.2 years.
Air. Michel. M hat percentage of total grant  applications  represent new requests?
Dr. Levy. Of those that  are competing in this Institute, we pay about two-thirds new, one-third competing renewals. Thus, when we include noncompeting continuations, about 20 percent, or close to 20 percent, of the grants we pay each year are new grants. That  is a lit tle higher than the XI II average and has been so for the last several years.

TR AINING  GRANT PROGRAM

Air. AIiciiel. Now you have a training  program for which you are projecting the expenditure of $20 million. Is there really a shortage of trained scientists?
Dr. Levy. Yes, Air. Michel, there is indeed a shortage. This Ins titute  represents the heart, lung, and blood communities. In the blood area, we have a new mandate in the area of blood banking. It is the unani­mous opinion of the advisory committee to the blood division com­posed of experts in the field that  there is a shortage of trained research-oriented blood banking personnel. In lung it is clear there are not enough pulmonary doctors in the universities to take the jobs available.
In the heart field we are most concerned, that although our research training  t rends show the total number of Insti tute trainees are about stable over the past 6 years, the number of trainees in heart research has decreased by almost 50 percent in the last 4 years.
Air. Michel. What do you attribute  that  to ?
Dr. Levy. 1 he availability of funds and the unstable nature of the training programs which have been ever changing over the last few years. We are  concerned about this.
Air. AIiciiel. Do we have to assume that these training  programs also produce research along the way or are they strictly  tra ining?
Dr. Levy. These tra inin g programs are to train  researchers, that is they nurture our next decade’s producers of research results. It is clear, however, th at in train ing many of these young men and women end up producing new and important information.

emergency medical care

Air. AIiciiel. In that citation of the reduction in cardiovascular cases, is any of that attributed  to what progress we have made in emergency medical care and treatment ?
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Dr. Levy. Clearly a portion  of tha t can be attributed  to emergency 
medical treatment, programs like th at in Seattle, programs in Miami, 
the public’s awareness of cardiopulmonary resuscitation and what it 
can do, is saving lives.

The most strik ing advances, however, are not in patien ts with 
chronic hear t disease, but they are in patients whose first sign of heart 
disease may be thei r last. Probably only a frac tion of our cardiovascu­
lar reduction in mortality can be attr ibuted to the emergency proce­
dures. In the future , we would like to get to the patient before there  
is a need for emergency procedures.

clinical trials

Mr. Michel. You have 3 clinical tria ls underway to test the ways 
of lowering the risk factors  for cardiovascular disease. Are there any 
preliminary results on those yet ?

Dr. Levy. All of these trials are blinded which means that the 
investigators, as well as most of those in  the Inst itute , are not privy 
to the results of the tria l. They are all in followup. The hypertension 
detection and followup program is the furth eres t along. It  has gone 
through 3 of its projected patient followup 5 years. The multi risk 
factor intervention tria l and the lipid research clinics primary pre­
vention tria l are going into thei r second followup year.

All the studies a re on target. The d ata and safety monitoring com­
mittees that watch the studies course for signs of toxicity and end 
point  lowering have not sent us any distress messages but as far  as 
how we are doing since the results are blinded we do not know. We do 
have some open evidence t ha t tells us tha t in the hypertension detec­
tion and followup program we are achieving sustained reductions in 
blood pressure in the treated groups. We can see tha t in this com­
munity-oriented program we can achieve a significant blood pressure 
reduction and mainta in it  for over 3 years.

Mr. Michel. The full length of the trials , will they be 5 years ?
Dr. Levy. Each tria l is different. Followup for the hypertension 

detection and followup program is fo r 5 years. In the multi risk fac­
tors intervention tria l 6 years of followup are planned and in the 
lipid research clinics’ coronary primary prevention trial 7 years are 
projected.

Mr. Michel. All three of them have gone to 3 years ?
Dr. Levy. The hypertension detection and followup program is 

through 3 years and the othe r two are into thei r second year.

CORONARY PLA QUE S

Mr. Michel. Has any progress been made in developing ways of re­
ducing or elimina ting plaque ?

Dr. L evy. Very exciting progress has been made in animals, in non­
human primates. Last  year I told the committee that we could dem­
onstrate tha t regression and reversal of atherosclerosis could occur. 
Now it has been shown enough times in the nonhuman primates tha t 
the question is no longer whether regression, th at is, reversal of ath ­
erosclerosis can occur, but rather what factors produce reversal. For 
example studies show tha t if the nonhuman primate’s cholesterol is 
lowered to 300 mg percent, reversal will not occur. If  it is lowered 
to 200 mg percent, however, the atherosclerotic plaque will regress.
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There  are  othe r studies of  th is so rt now that  are very encoura gin g 
to all  of us in th at  the nonhum an pr im ate —the  monkey— is as close as we can  get to  man wit hout stu dy ing humans.

Mr. Mich el . I had a leg isla tive ass istant  who ju st  un de rw en t a 
to ur  out at  Geo rgetown . His  ch oles tero l coun t was 456 when they  took 
him in  which obviously was v ery  ba d.

Dr . Levy. One of our problems tod ay  in man  is in be ing  able  to 
watch coron ary  plaques change.  We are  developing nonin vas ive  t ech­
niques, like  ult ras ou nd  (so nar) an d hig h-e ner gy image int ensity 
X  r ays to  enab le us to visu alize lar ge  blood  vessels and see wheth er 
changin g die t or  using drugs will cause  the  athero sclero tic plag ue  to go away.

HY PE RT EN SION  RESEARCH

Mr. M ich el . H ow much are  you spendin g on hyp ertens ion  research ?
Dr . Levy. Ap prox im ate ly $52 million now on hypertension research, 

bu t that  covers the  gamu t from basic research  to the clinical tr ia ls  to ou r high blood pressure  educa tion progra m.
Mr.  Miciie l. Is that  an increase  over la st ye ar?
Dr . L evy. Yes, s ir.

therapeutic and diagnostic measures for hypertension

Mr.  M iciie l. Y our s tat em ent ind ica tes  that  the  J oi nt  Na tio na l Com­
mit tee  on Detect ion, Ev alua tio n,  an d Trea tm ent rec ent ly pub lish ed 
guidel ines in the  A MA  J ou rn al  rep resent ing  a concensus on the  t he ra ­
peutic and  diag nostic measu res fo r hy per ten sion. Cou ld you su mmarize 
fo r us the  gist, of these guidel ines an d the n pro vid e som eth ing  more expansive fo r the  reco rd ?

Dr . Levy. I would be pleased to. Pe rh ap s the  key point which is in 
the  fir st pag e of  the  guide line s is th at  tho ugh th is is a cost-effective an d prac tic al guide  it  does not  comprom ise pa tie nt  care.  The rep ort 
desc ribes the  cu t points th at  physi cia ns should use for detec tion; 
wha t level s they  should go ahe ad and tre at  immedia tely  and at  what 
levels  they  should  merely watch  the  pa tie nts , wha t levels  should  they 
ju st  adv ise the  pa tie nt  to hrtve a checkup . They recommend the  blood 
tes ts th at  sho uld  be done to eva lua te the  pa tient.  They adv ise on the 
steps in tre atmen t usin g mi ld drug s and then stron ge r drug s depend­ing on how difficult it is to con trol  blood pressure .

Pe rh ap s the  most exc itin g th ing about th is is t ha t it is the first  time  
th at we have  been able to achieve concensus  in the  card iov asc ula r com­
mun ity  among  the  larg e num bers  of  diff eren t pr im ary and  secondary 
car e grou ps  who meet and see pa tie nts  wi th hig h blood pressure.

[The  i nformati on  fo llo ws :]

H ype rte nsi on  G u id elin es

P ri o r to  blood pre ss ur e m ea su re m en t, th e pati en t shou ld  be as ke d w he th er  he  ha s been or  is  cu rr en tly unde r tr ea tm en t fo r hig h blood  pr es su re . Anyone unde r tr ea tm en t shou ld  be en co ur ag ed  to  co nt inue . The  blood pre ss ure  shou ld  be ta ken  w ith th e su bj ec t se at ed  an d re st in g  co mfo rta bly with  hi s ar m  su itab ly  ba re d.  Bo th  sy stol ic  an d dia st ol ic  pre ss ure s shou ld  be reco rded , w ith th e d ia ­stol ic  pre ss ure  be ing eq ua te d to (he dis ap pe ar an ce  of sound. Ea ch  su bj ec t shou ld  be in fo rm ed  of  th e nu m er ic al  va lu e of  hi s blood pre ss ure  in w ri ti ng  an d why fu r th e r eval uation  or only pe riod ic  m ea su re m en t is needed.
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All adult s w ith d ia st o li c blood pre ss ur es  of  120 mm  Hg or ab ov e sh ou ld  be 
re fe rr ed  pr om pt ly  to a so ur ce  of med ical ca re . All  pe rson s w ith  bloo d pre ss ure s 
of 160 /95  mm Hg or  ab ov e sh ou ld  ha ve  th e blood pre ss ure  el ev at io n conf irm ed  
w ith in  1 mon th. All pe rs on s un de r th e ag e of  50 w ith  bloo d pr es su re s be tw een 
140/9 0 mm Hg and  160/9 5 mm  Hg shou ld  be ch ec ke d ev ery 2 to  3 mon th s.  All 
pe rson s over 50 years  of ag e w ith  blood pre ss ure  be tw ee n 140/9 0 mm Hg  an d 
160/95 shou ld  be ch ec ke d ev er y 6 to  9 mon ths. Al l adu lt s w ith  d ia st oli c blood 
pr es su re s belo w 90 mm  Hg sh ou ld  be ad vi se d to  ha ve  th e ir  blood pre ss ure  c he ck ed  
ye ar ly . P ati en t ed uc at io n be gins  a t th e sa m e tim e th e blood pre ss ure  is in it ia lly  
mea su red.  W itho ut  a la rm in g  th e pat ie nt,  th e pe rson  ta k in g  th e  pre ss ure  m us t 
ca re fu lly co mm un icate th e  im po rt an ce  of fo llo wing th e rec om men de d ac tio n.

Blo od pr es su re  m ea su re m en ts , w het her  by phy si ci an s or  o th er  hea lt h  pro fe s­
sio na ls,  m us t be undert aken  ca re fu lly.  T ra in in g  in  blood pre ss ure  m ea su re m en t 
sh ou ld  be re qui re d an d co nd uc ted und er  th e su pe rv is io n of a ph ys ic ia n or  ot her  
quali fie d pe rson ne l. Gro up s or  in di vid ual s wh o pl an  to  m ea su re  blood pre ss ure  
m us t in su re  an  ad eq uat e sy stem  fo r re pea ti ng  blood pre ss ure  m ea su re m en ts  an d 
fo r pr om pt  re fe rr a l of pat ie n ts . N on ph ys ic ians  fo llo wing th es e pr ot oc o’s  an d 
spec ifi ca lly  av oi di ng  st a te m ents  im plying  di ag no si s sh ou ld  no t be co ns id er ed  as  
en ga ging  in th e pra ct ic e of  med ici ne .

I t is  reco mmen de d th a t a ll  ro uti ne p re tr ea tm en t w or ku p be lim ited  to  his to ry , 
ph ys ic al  ev al ua tion , an d ba sic la bora to ry  te s t s : h em ato c ri t; u ri nal ysi s of  pro ­
te in , bloo d, and glu co se  (d ip st ic k) ; cr eati n in e a n d /o r blood ure a n it ro gen; se ru s 
pota ss iu m ; an d el ec troc ar di og ra m . O th er  te st s which  may  be he lp fu l incl ud e a 
ch es t X-ra y, blood su ga r,  se ru m  ch oles te ro l, se ru m  uri c ac id,  micr osco pic u ri ­
na ly si s,  a nd blood co un t.

The  fi rs t go al of  an ti hyper te nsi ve th er ap y is  to ac hi ev e and m ain ta in  di as to li c 
p re ss ure  lev els  a t les s th an  90 mm  Hg w ith  m in im al  ad ver se  eff ec ts— th e pati en t 
m ust  be tr ea te d  to  a defin ed  en dp oint . Thi s ca n be ac co mpl ish ed  in  80 pe rc en t to  
85 p er ce nt  of  h yp er te nsi ve  p a ti en ts  r eg ar dle ss  o f th e in it ia l se ver ity of  th e  di se as e.  
F acto rs  whi ch  in flu en ce  th e  decis ion to  be gin dru g tr ea tm en t a t d ia st oli c blood 
pre ss ure  lev els o f 90 to 105 mm  Hg in c lu de : Ele va te d systol ic  blood p re ssu re ; 
pr es en ce  of  ta rg e t or ga n da mag e,  fo r ex am ple,  le ft  ve ntr ic al  hyp e rt ro p h y ; fa m ily  
h is to ry  of  th e co mpl icat ions  of  hy pe rten sion  ; male sex  ; sm ok ing hab it s ; e leva ted 
blood c ho lesterol  le v e l; a nd  d iabe te s.

Th e reg im en  reco mmen de d ca lls fo r in it ia ti ng  th era py  w ith  a sm al l do se  of  an  
antihyper te nsi ve dr ug , in cr ea si ng  th e dose of  th a t dr ug , an d th en  ad di ng , one  
a ft e r an ot he r,  o th er dr ug s a s  needed. The  do se  of  ea ch  d ru g  in it ia ll y  is  low  an d 
su bs eq ue nt ly  is in cr ea se d as need ed  to  re ac h a pre de te rm in ed  th era peu ti c  goal.  
T ra nquil iz er s an d se da tive s are  no t ef fecti ve  in low er in g blood pre ss ure  an d 
sh ou ld  no t be used  as  p ri m ary  th er ap y.

The  fi rs t step  in  th e reco mmen de d pro gr am  shou ld  ord in ari ly  be a th ia zi de - 
ty pe  di ur et ic , s ta rt in g  w ith  les s th an  max im a!  dose.  I f  th e th era peuti c  goal is 
not ac hiev ed  w ith  th e d iu re ti c  alon e an d a revi ew  of  th e  iio ssi ble  re as on s fo r 
tr ea tm en t fa il u re  ha s bee n ma de , an  ad dit io nal  dru g sh ou ld  be  ad de d as th e 
sec ond ste p. The re  a re  se ve ra l a lt e rn a ti ve  sec ond d ru g s : re se rp in e,  m et hy ldop a,  
or pr op ra no lo l. W hen a th ir d  st ep  is needed, hydra la zi ne may  be ad de d to th e  
regimen . If  th e fi rs t th re e  st ep s of  th e  st ep pe d- ca re  regimen  are  inef fect ive an d 
th e  ca us es  fo r un re sp on sive ne ss  ha ve  been in ve st ig at ed , su bst it u tion  or  ad dit io n  
of  gu an et li id in e in in cr ea si ng  do eses  fo r on e of  th e  st ep  2 dr ugs is  in di ca te d.  
Clonidine  a nd  pr az os in  may  al so  be su bst it u te d  fo r a st ep  2 dr ug .

M an ag em en t of  high  blood pre ss ure  m us t be co ns id er ed  a lif elon g en de av or , 
w ith  th e le ve 's of  blood pre ss ure  th e  cri te ri a  of  it s ad eq ua cy . A fter  no rm al  lev els  
a re  ac hiev ed , it  may  be po ss ib le to  redu ce  d ru g  th e ra p y : howe ver, ra re ly  is it  
po ss ib le to  di sc on tinu e tr ea tm en t.  T hi s po in t sh ou ld  be em ph as ized  to  t he pat ie nt.  
Once blood pre ss ure  has  been  st ab il iz ed  a t no rm ot en sive  lev els , fo llo wup  vis it s 
in  as ym pt om at ic  pa ti en ts  m ay  be  ap pro pri a te ly  han dl ed  by  nur se s und er  a 
phy si ci an ’s su pe rv is io n.

Thi s in fo rm at io n is co nd en sed from  th e “R ep or t of  th e  Jo in t N at io na l Com­
m it te e on Detec tio n,  E val uat io n  an d T re atm ent of  H ig h Blood Pre ss ure " pu b­
lis he d in th e Jo u rn al of  th e Amer ican  Med ica1 Assoc ia tio n,  Jan u a ry  17. 1977. 
W hi le  th e em ph as is  is on d ru g  th er ap y fo r hyp er te ns io n in high  ri sk  pe rson s, 
th e  N IILB I is al so  ex am in in g nu tr it io nal ap pr oa ch es  to  co nt ro ll in g hypert en­
sio n an d ot he r ca rd io vasc u la r di sease.  I t is  cl ea r th a t Amer ican s co nsum e fa r 
g re a te r am ou nt s of  sa lt  th an  a re  ph ys io logi ca lly  ne ce ss ar y.  Barge  nu m be rs  of  
American s, per ha ps as  m an y as  25 pe rcen t, a re  hea vie r by  20 per ce nt or  more

8 7 -1 55  0  -  77 -  27
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tha n their ideal weight. Both fac tors are associated with  hypertension. Obesity especial ly multip lies the  risk  of untoward events when it  occurs in conjunction with  hypertension. As an add itional  step in an active cardiovascula r nut riti on education effort, the Insti tu te  plans  to enla rge the scope of its  hypertens ion program to include weight  con trol in hyper tension.

DIABETES AND  CARDIOVASCULAR DISEASE

Mr. Michel. How much are you spending on research to determine 
the relationship between diabetes and cardiovascular disease?

Dr. L evy. In  1977 we project we will be paying about $11.9 million 
for direct diabetes-related research and considerably large r numbers 
of dollars for indirect by diabetes related studies like our risk factor 
trials.

BLOOD

Mr. Miciiel. If  I recall correctly, some of these reports around the 
country were to the effect that we have a shortage of blood supplies in the country, is tha t true ?

Dr. Levy. We think tha t things  are better now. As you know, the 
national  blood policy was promulgated by the Secretary to supply a 
safe and sufficient blood supply whenever and wherever it  was needed.

There have been several improvements. The risk of hepat itis is 
down considerably primarily because our volunteer donations have 
increased and the paid donations have decreased. I t is estimated that  
only 7 percent comes from paid donations as compared to 22 percent 
only a few years ago. The American Blood Commission, an organi­
zation of the private  sector which includes the three major  compo­
nents of the blood services complex, the American Red Cross, the 
American Association of Blood Banks and the Council of Community 
Blood Centers, is moving to solve problems in regionalization and 
distribut ion. Where thei r interests and our interests concur, we work together.

Mr. Michel. Thank you.
We will submit some others for  the record.

HY PE RT EN SION  STATISTICS

Mr. F lood. Mr. Natcher?
Mr. Natcher. Doctor, in your statement you advise the committee 

tha t we have 27 million people now suffering from hyper tension. I be­
lieve last year your figure was 23 million. W hat statistical  source do 
you use now for your informat ion, Doctor, just as a matt er of curiosity ?

Dr. Levy. The same source we used last year, the National Center 
for Health Statistics. The difference between 23 and 27 million people 
deals with the fact tha t in the National Center for Health  Statist ics 
survey in addition to the 23 million patients found to be hypertensive 
when screened, 4 million Americans were normotensive when screened 
but on blood pressure lowering drugs. They did not have high blood 
pressure at the time. We assume tha t they represent hypertensives on treatment.

So the total is 27 million (23 million hypertensives plus 4 million 
normotensives on blood pressure lowering drugs). That is patients 
with blood pressures of 160 over 95 o r higher. Physicians in practice
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often use 140 over 90 as the level or cutoff to define hypertension. If  
wo use tha t cutpoint, the number of hypertensives in the United 
States increases to a little over 50 million.

SICKLE CELL ANEMIA

Mr. NAtcher. Tell us what you are doing as far  as research is con­
cerned in sickle cell anemia, briefly. What about your research now 
as far as sickle cell anemia is concerned ?

Dr. Levy. In  the basic area we are still try ing  to understand the 
basic, process of sickling, the gelation. We are s tudying the control of 
the hemoglobin genes so we can get the patie nt’s blood-forming tissue 
to a more soluble hemoglobin. This would be fetal hemoglobin, the 
hemoglobin that  is present in the newborn but tha t lasts only a short 
period of time. We are try ing  to learn how to switch its production 
back on.

In the clinical arena we are still evaluating antisickling drugs. 
Cyenate has shown some promise used outside the body extra corpore­
ally to bathe the cells. We are beginning a study of the natu ral history  
of sickle cell disease because we don’t have a carefully documented 
set of observations of the  relationships between the different envi­
ronmental influences, clinical signs, and laboratory findings that 
makes sickle cell disease so different in different individuals.

So we are beginning  a la rge na tural history  study so tha t we can see 
what factors worsen or improve the course, the risk for crisis in the 
patient. Final ly, of course, we have our sickle cell disease education 
program aimed at both the health care professional and the public 
attem pting  to define the facts and strip away the myths about this 
troublesome disorder.

Mr. Natcher. H ow much will you spend in 1977 and how much in 
1978 as far  as sickle cell research is concerned?

Dr. Levy. Ext ramural lv, the number is about $16.2 million in 1977 
and about $16.4 million in 1978.

Mr. Natcher. Doctor, as I unders tand in your opening statement, 
you said the clinical course of sickle cell disease is poorly documented. 
I believe that is in your statement. You know this committee has appro­
priated money to your Inst itute for  several years now as far as this par­
ticular item is concerned. How can you now tell us tha t the clinical 
course of this disease is poorly documented ? What do you mean ?

Dr. Levy. Mr. Natcher. when we look at the records we see that most 
of our  clinical information represents anecdotal information as to fac­
tors which make sickle cell patients bet ter or worse. What we appreci­
ate now is that  we must take a systematic view of the problems of the 
neonate, of the child, and of the adu lt with sickle cell disease trying  to 
gain some insights through controlled observations that  will make us 
more effective in predic ting outcomes. Unfortunately, when we look at 
the available clinical data  it is found wanting. Our clinical research 
dollars in sickle cell disease have gone in the past to clinical tria ls of 
antisickling agents. As you know, these trials have not been productive.

BLOOD SUBSTITUTES

Mr. Natciier. Doctor, how would you describe your efforts to de­
velop blood substitutes?
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Dr . Levy. I  would desc ribe  i t as ext rem ely  p romi sin g in anima ls in ­
clu din g non human prima tes . We can keep animals  alive th at  have  had 
80 percent  of  the ir  b lood rep laced by blood sub stitutes. If  we can pe r­
fec t the blood  substitu tes  and  make them  safe , the demands th at  Mr. 
Michel re fe rre d to on ou r whole blood system will be relieved . If  we 
hav e these s ubsti tutes t o car ry  oxy gen  in per iods of  crisi s or  emergenc y, 
we will be able to decrease the  sto ck pi lin g or sto rin g of bloo ds which 
become o utd ate d when the y are not  used.

Mr. Natcher. Have  you used blood substitu tes  on humans?
Dr . L evy. The blood  subs titutes  are  stil l exp erimenta l. They have 

been used successfully  in  sma ll an imals  and  most  r ecently  in  no nhum an prima tes .
Mr. Natcher. H ow much will you be spending  in 1977 and  how much 

will you spend in 1978 fo r the  developmen t of blood sub sti tutes?
Dr . L evy. A lit tle  under a ha lf  mil lion  dolla rs in 1977 and  un ­

fo rtu na te ly  we will stay abou t th at  same level in 1978.

TR AI NI NG  RESEARCHERS

Mr. N atciier. In  the  mate ria l you sub mi tted to the  committee re­
ga rd in g your  trai ni ng  prog ram, you sta te th at  in the  nex t few yea rs 
the re will be a ris ing dem and  fo r new en tra nt s into he ar t, lung, and  
blood disease research . W ha t do you mean by th at  now. Doctor?

Dr . L evy. Several  th in gs : One. we see t ha t the re is a na tura l cycle 
th at  peop le are  drop ping  out, going  into practice,  do ing  othe r thin gs.  
One has to  con stantly rep len ish  the  supply of  researche rs who are 
usu ally most pro ductiv e between t he ages o f 35 an d 42.

An othe r th ing is t ha t wi th pre ventive  card iology com ing into  be ing 
and non invasive instr um en tat ion coming into  vogue, there  are new 
sop his ticated te chn iques t ha t have  to  be lea rned and  m aste red.  We have 
to hav e the researche rs who can eva lua te these  new dia gnost ic tec h­
niqu es and test  them . Fu rth ermor e we need the  ca rdi ovasc ula r ep i­
dem iologists, nu tri tio nists , and  bio me tric ian s t o man  ou r inc reasingly  
sop his ticated clinical tri als . These the n are the  bases fo r the  s tatement  that  is in  th e ope ning s tatem ent.

Mr . Natcher. Tha nk  you. Mr . Chairma n.

ENVIR ON ME NT AL  RESE ARCII

Mr.  F lood. Mr . Obey?
Mr. Obey. T ha nk  you, Mr. Ch airma n.
Docto r, ju st a v ery  few ques tions .
Yo ur  In st itu te  conduc ts research on diseases of  he ar t, lun g, and 

blood. How mue1' of yo ur  rese arch is tar ge ted  at poss ible  environ­menta l causes  o f those  diseases?
Dr . L evy. Mr. Obey, when we incl ude  smoking , nu tri tio n,  and  lif e 

sty le ha bit s as env iron menta l causes  of disease, we wou ld say  th at  
several of  ou r clinical tr ia ls  are  tar ge ted dir ec tly  at  th is  at  a cost of 
well over $25 to $30 mill ion.  Wh en we include  ou r beh aviora l life 
style work and our wor k on po llu tan ts in lun g disease I  c ould  develop 
an answer fo r the  reco rd, but  I  wou ld say up wa rd  of about $50 m il­
lion  could be conside red env ironm ental  research and pe rhap s a l arge r
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amount. We are, for example, doing work with trace elements in 
water and their effect on cardiovascular disease.

[The information follows:]
N HLBI Studie s of E nviro nm ental F actors R elated to H eart and 

Lung  D ise as e

A va ri et y of  en vir onm en ta l fa c to rs  are  be ing st udie d  as  p a r t of  po pu la tio n 
st udie s co nd uc ted or  su pp or te d by th e N llL B I.  The  In s ti tu te 's  ep idem iologica l 
st ud ie s ha ve  mainly so ug ht  to  id en ti fy  fa cto rs  in  th e gen er al  en vi ro nm en t th a t 
are  as so ciated  w ith in cr ea se d ri sk  of  de ve loping  h e a rt  an d lung  dise ases .

Env iron m en ta l fa c to rs  in  th e  gen er al  pop ul at io n incl ud ed  in In s ti tu te  h eart  
di se as e st ud ie s a re : d ie ta ry  fa c to rs  includ ing alc oh ol  use , tob ac co  use , geo ­
gr ap hi ca l di ffe ren ces, u rb an-r u ra l di ffe renc es , oc cu pa tio n,  soc ioe conomic lev els , 
inc om e levels , se as on al  eff ec ts,  m ig ra tion  ef fects  fr om  low  incide nc e a re as to  
high  hea rt  di se as e incide nc e ar eas,  ac cu lt u ra ti on  eff ec ts,  indi ce s of  cr ow di ng  as  
ref lec ted  by t lie nu m be r of  pe rs on s per  room  in  th e  ho us eh old an d th e id en ti fi ca ­
tio n of  beh av io ra l fa cto rs  a nd en vi ro nm en ta l st re ss  fac to rs

Low  co ro na ry  hea rt  di se as e ra te s ha ve  been fo un d as so ci at ed  w ith  low in ta ke 
of  sa tu ra te d  fa ts  an d ch ol es te ro l, low tob acco  use , th e  incide nc e of  co ro na ry  
h e a rt  di se as e is  lower  in  Ja p a n  th an  i t  is  in  Ja pa ne se -A m er ic an s,  i t  is  lo wer  in 
ru ra l po pu la tion s th an  in  u rb an  po pu la tio ns , i t  is  lower  in  th e hig her  soc io­
econom ic and ed uca tional  gr ou ps  in  th is  co un try.  How ev er,  th e  re ve rs e is  tr u e  
in  st udie s in  de ve loping  co un tr ie s.  The  les s accu lt u ra te d  Ja pa ne se -A m er ic an s 
ha ve  lower  incide nc e of  co ro nar y hea rt  di se as e th an  do  th e mos t ac cu lt u ra te d .

O cc up at io na l as so ci at io ns  w ith  co ro na ry  hea rt  di se as e a re  so ug ht  fo r in  ea ch  
of  th e ep idem io logica l st udie s in  which  th e In s ti tu te  st af f ha ve  d ir ect p art ic ip a­
tio n,  su ch  as  in th e ongo ing  st udie s in  Fra m in gha m , Hon olulu,  Puert o  Rico an d 
in  Yug os lav ia . Th e fi rs t tw o st udie s co nt ai n m ai nl y w hi te -c ol la r an d blue -c ol la r 
w or ke rs  us ua lly fo un d in  urb an  ar eas.  The  Puert o  Rico  an d Yug os lavi a stud ie s,  
ea ch  invo lv ing ab ou t 10,000 men wh o ha ve  been fo llo wed  ov er  a pe riod  of  4 to  7 
yea rs  co nt ai n a la rg e nu m be r of  ag ri cu lt u ra l w or ker s pr ov id in g u rb an-r u ra l 
co mpa riso ns . Also incl ud ed  in  th e  Yug os lavi a st udy su pp or te d unde r Pu bl ic  La w 
480 fo re ig n cu rr en ci es  a re  occ up at io na l gr ou ps  su ch  as  co al  m in er s,  quarr y  w or k­
er s,  fo un dr y an d as be stos  w or ke rs . D a ta  w ill  be avai la ble  on th e pr ev al en ce  an d 
incide nc e of  h eart  di se as e an d obst ru ct iv e lung  di se as e in  th is  po pu la tion  in re la ­
tion  to dura tion  o f w or k in  t he se  o cc up at ions .

In  ad dit io n to  th es e envi ro nm en ta l fa cto rs  be ing st udie d  in  ep idem iologica l 
st udie s of  tlie In s ti tu te , th ere  a re  co mpo ne nt s of  m an y of  th e  g ra n t su pp or ted 
st udie s de al in g w ith en vir onm en ta l inf luen ce s on th e card io vas cu la r sy stem  in 
anim al s and in  hu m an  be ings . T he  m ajo r pro po rt io n of  th es e are  st ud ie s of  th e 
sh or t- te rm  eff ec ts of  envir on m en ta l st re ss es , su ch  as  hea t,  cold, ch an ge s of  a t­
mos ph er ic  pr es su re  an d o th er in flu en ce s on card io vas cu la r fu nc tion .

A m aj or ef fo rt is al so  be ing d ir ec te d  a t in te rv en tion  st udie s at te m pti ng  to re ­
du ce  th e ri sk  of  h e a rt  a tt acks.  The  Lip id  R es ea rc h Clin ics  ha ve  an  im port an t 
d ie ta ry  co mpo ne nt  aim ed  a t ac hi ev in g ch ol es te ro l re du ct io n as a su pp le m en t to  
th e ch ol es ty ra m in e dru g be ing te st ed  in  th is  cl in ic al  tr ia l.

Li ke wise,  th e M ul tip le  R is k F ac to r In te rv en ti on  T ri a l (M R F IT ) has  a m aj or 
focu s on ac hi ev ing re du ct io n of  c ig are tt e  sm ok ing and lo w er in g of pl as m a ch oles ­
te ro l th ro ug h re du ct io ns  of  sa tu ra te d  fa t an d ch ol es te ro l in th e  d ie t of  th e high - 
ri sk  me n wh o a re  part ic ip a ti ng  in  th is  cl in ic al  tr ia l.  The  ob ject iv e of  th e  M R FIT  
is  to  de te rm in e w het her  fa ta l and no n fa ta l h ea rt  a tt ack s ca n be  redu ce d in  me n 
wh o ha ve  above av er ag e ri sk  be ca us e of co m bi na tion s of  ri sk  fa cto rs  of  hi gh  
blo od  pr es su re , high  blo od  ch ol es te ro l and ci gare tt e  sm ok ing.  A dir ec t re la ti on  of 
th e am ou nt of  ci gare tt es sm ok ed  to  th e m ea su re  of  im pai re d lung  fu nc tion  is 
be ing fo un d in th e me n wh o ha ve  en ro lled  in th is  st ud y.  An im port an t add it io nal  
pr od uc t ex pe cted  from  th is  st ud y w ill  be th e det er m in ati on  of  th e eff ec t of ce ss a­
tion  or  re du ct io n of  c ig are tt e  sm ok ing on th e su bs eq ue nt  co ur se  of  lung  fu nc tio n 
ov er  t he fo llo w- up  per io d of  6 y ea rs .

The se  type s of  st udie s of  en vir onm en ta l fa cto rs  re la te d  to  ca rd io vas cu la r d is ­
ea se  co nd uc ted or  su pp or te d by th e  D iv is ion of  H ea rt  an d V as cu la r D isea se s 
wou ld com e to ap pro xi m at el y $30 mill ion an d thos e su pp or te d by th e Div is ion of  
Lu ng  D isea se s to  a bo ut  $15 m ill ion.

Mr. Obey. How much of th at research would you say is concentrated 
in lung as opposed to heart  research ?
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LU NG  RESEARCH

Dr. Levy. Tn lung research we are evaluating cigarette smoke and 
other environmental pollutants and allergents. Tn heart research we are 
evaluating the risk factors smoking and nutrition, minerals, and trace 
elements. Certainly a good deal more “environmental” research is being done in the heart division than in the lung.

Mr. Obey. More is being done in the heart than lung?
Dr. Levy. That is right because all of the research on the risk fac­

tors, nutrit ion, and smoking and heart attack and trace metals is done 
out of the heart division. It  is in this division that we have most of our epidemiology and biometry expertise.

Mr. Obey. Tf we leave aside the  dietary  questions that could he re ­lated to my daily  farmers back home, let me ask you, if you are looking strictly at, the impact of chemicals on disease, how much research of that nature are you doing in the heart area ?
Dr. Levy. Mr. Obey, as you know, there are several o ther groups, 

the Environmental Protection Agency, our own National Institute of Environmental Health Sciences.
Mr. Obey. I understand.
Dr. L evy. We have a stand ing relationship with the National Ins ti­

tute of Environmental Health  Sciences tha t. I believe testified yester­
day, covers or studies most of the effects of chemicals on different systems, demonstra ting the chemicals’ effect. Our Inst itute would 
then study the physiological effect of the  element on the cardiovascu­
lar  system or the pulmonary system afte r the chemical has been identified.

Mr. Obey. The reason I  ask is because I was looking at your index 
of current research grants and contracts administered by your shop, September 1975. When you look at the sections labeled “Envi ron­
mental Hea lth” or “Environmental Health  Contamination” in gen­
eral or “Occupational Heal th.” “Occupational Diseases,” “Occupa­
tional Industria l Medicine,” “Occupations-Agricultural Workers,” 
“Occupations-Industry,” almost- all of those relate to the lungs. I 
found very few which relate to heart. I was wonder ing why.

Dr. L evy. That is just because of the naming of the research grants. 
While heart  grants relate directly to environmental or occupational 
factors, it is not customary to thin k about the materials we consume or 
the cigarettes we smoke which affect the cardiovascular system, as 
environmental. They should he obviously. This is a problem of clas­sification.

Mr. Obey. What about items such as sulfu r dioxide and nitrogen 
dioxide, pa rticularly sulfate. What kind of research are you doing as 
far  as the effect those three may have on heart disease?

Dr. Levy. As to the effect of those three agents on heart disease, 
we are supporting relatively little. Dr. Pal l is looking at that. We 
have been studying the effect of carbon monoxide, which is very 
readily available in the air we breathe with automobile exhausts and with smoking. There is evidence that it affects the metabolism of 
the heart muscle, the permeabil ity of the blood vessel wall, and the 
ability of the red blood cell to carry  oxygen, all three having poten­tial serious effects on the hea rt’s functioning.
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ARTERIOSCLEROSIS

Mr. Obey. Are you fami liar with the research which indicates tha t 
arteriosclerosis may be related in its early stages to cancer and it 
might be caused by the same mutagenic agents ?

Dr. Levy. We supp ort this work. The original reports  were from 
Dr. Earl  Bendi tt, from Seattle, Wash. It  is an interes ting hypothesis 
tha t has generated a lot of interest.

Looking at the entire data now, Mr. Obey, it appears tha t the mono- 
clonality—that  is, the s imilarity of cells—that suggested the possibil­
ity of carcinogenicity is probably a factor of death of some cells and 
the survival of others until a similar or monoclonal line in rebirth  
of cells dominates the plaque. Early plaques and middle-sized plaques 
are not monoclonal. I t is only the chronic scarred plaque t ha t is mono­
clonal or monotypic.

So the  final word is not in, but we have come to  think  of another 
explanation for the single cell “or igin" of the final plaque than  muto- 
genic effects.

Mr. Obey. How much more do you plan to pursue tha t area with 
research ?

Dr. Levy. The pursuit, the unders tanding of the basic mechanisms 
involved in atherogenesis is a prime target for the Insti tute.  If  we 
can prevent atherogenesis, we can prevent the major killer. Perhaps 
the most exci ting thin g going on now, Mr. Obey, is a demonstration 
of a new agent, prostycline, which di lates vessels, breaks up platele t 
clumping and generally appears to keep the arterial wall free of debris.

Air. Obey. What I meant was how much more do you plan to pursue 
at least the suggestion t ha t the Bend itt research would seem to imply ?

Dr. Levy. We continue to support Dr. Bendi tt, an investigator at 
the University of Washington , and an investigator at the Cardiovas­
cular National Research and Demonstration Center has liecome in ter­
ested in the issue recently.

Mr. Obey. H ow many are doing the work in addition to Benditt ?
Dr. Levy. There are four investigators with grants in this program 

area. I would be glad to describe the grants for the record.
[The informat ion follows:]

M uta ge ni c A gen ts

RESEARCH SUPPORTED BY TH E NATIONAL  HEART, LUN G, AND BLOOD IN ST IT UTE

Research grant  number, princ ipal investiga tor, and grantee ins titu tion 
HL-03174—Bendit t, Ea rl I’., University  of Wash ington , Seatt le. Wash.

MEC HAN IS M S OF ACUTE VASCULAR REACTION TO IN JU RY 

HL-141777—Thomas, W ilbu r A., Albany Medical College, Albany. N.Y.

CENTER FOR THE PREVEN TION AND TRE ATM ENT  OF ATHEROSCLEROSIS (SP ECILIZED 
CENTER OF RE SEAR CH )

HL-17269—DeBakey, Michael E., (Dr. Trentin ) Bay lor College of Medicine,
Houston, Tex.

NATIONAL  RESE ARCH  AND DEMONSTRATION CENTER IN  CARDIAC AND BLOOD VES8EL 
DIS EASE

HL-18473—Heptinstall,  Robert H., Johns Hopk ins University School of Medicine,
Baltimore, Md.
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GENESIS OF ATHEROSCLEROTIC LESIONS

WATER

Mr. Obey. You mentioned soft water. What kinds of research are you doing in tha t area ?
Dr. Levy. TTere we have been cooperating with the Environmental 

Protection Agency and others t rying to get a handle on the purported 
inverse relationship between hard  water and cardiovascular disease. 
As you probably know, the problem is very complex because it appears 
that  the water that comes out of the faucet is very different than the 
water we find in the reservoir. We are trying to  define the water ele­
ments coming from the faucet. We are also try ing to take advantage 
of serendipity , change in water systems, fluoridation, to look a t car- 
diosvascular status and trace elements in individuals sampled before 
and again afte r a change. This  is a major focus of our research.

Mr. Obey. I know this all gets tangled up with EPA and NIEH S 
and NC I and all the rest. What I  am curious about is what your specific role is in that  area, flow do you carve that problem up and how do you approach it from your end ?

Dr. Levy. In terms of  role, we have the expertise in cardiovascular 
disease. We understand the physiology, what is known and not known 
about heart and blood vessel metabolism, heart attack, and sudden death.

Mr. Obey. My question is: What does that  mean in terms 
of specifics? Are you doing specific research in that  area and if so, what ?

Dr. Levy. What it means in specifics, Mr. Obey, is we supply some 
of the dollars tha t go into doing the research projects. We pay for many analyses on hair, nails, and other substances. We design many 
of the protocols tha t are done and the Environmental Protection 
Agency helps in tha t they have the access to these dif ferent groups, to the public health groups, to the facilities and to the plumbing and 
thus i t makes a very nice relationship in th at we have the questions and they have access to places where we can get the answers.

[The information follows:]



] TRACE ELEMENTS, WATER, AND HEART DISEASE [

In  re sponse  to  you r q u e s ti o n  c once rn in g  s p e c i f i c  re s e a rc h  on t ra c e  
e le m en ts , s o f t  w a te r an d h e a r t  d is e a s e , th e  fo ll o w in g  a re  ex am ples  o f NHLBI 
co nd uc te d re s e a rc h .

The S e a t t le  St ud y o f  T ra ce  Ele m en ts  fro m D ri nk in g  W ater  was  la unch ed  in  
May 19 75 , to  exam ine th e  r e la t io n s h ip  o f t r a c e  m e ta ls  in  home w a te r to  t h e i r  
le v e ls  in  human t i s s u e s  an d to  c a r io u s  c a rd io v a s c u la r  m ea su re m en ts . M unic ip al  
em plo yees  an d t h e i r  f a m il ie s  were to  be  s tu d ie d  bo th  b e fo re  an d a f t e r  th e  c i ty  
ad ded lim e fo r  c o rro s io n  c o n tr o l to  w a te r su p p ly in g  p a r t  o f th e  c i t y .  In  
Au gust 19 75 , th e  c i ty  dela yed  th e  d e c is io n  to  lim e fo r an in d e f in i te  p e r io d , 
b u t p re li m in a ry  d a ta  fro m th e  s tu d y  in d ic a te d  th a t  many o f th e  o r ig in a l  
o b je c ti v e s  ca n be  me t ev en  i f  th e  p o s t- li m in g  p a r t  o f th e  s tu dy  i s  n o t r e a l i z e d .  
Seven hu nd re d an d f i f t y  em pl oy ee s ha ve  be en  s c re e n e d , an d a n a ly s is  o f t h e i r  
home ta p  w a te r sa m pl es  sho ws good q u a l i ty  c o n tr o l in  th e  la b o ra to ry  and a wide  
ra ng e o f c o n c e n tr a ti o n s  o f th e  s tu dy  m e ta ls . Z in c an d co pper  c o n c e n tr a ti o n s  
in  th e  w a te r sa m pl es  a re  n e g a t iv e ly  c o r r e la te d  w it h  ea ch  o th e r  (b ec au se  th e  
sourc e  o f ea ch  i s  a d i f f e r e n t  k in d  o f p lu m bin g).  T h e re fo re , s e p a ra te  e f f e c t s  
on m eta l l e v e ls  in  t i s s u e s  a re  e x p ec te d . A s e le c te d  sa mpl e o f 150 men an d t h e i r  
fa m il ie s  ha ve  su b m it te d  h a i r ,  to e n a i l ,  an d se ru m sa m ple s.

A n a ly si s  f o r  T ra ce E le m en ts  in  Human T is s u e s : A R eq ues t fo r  P ro posa l was 
is su e d  by th e  NHLBI on Ma rch  1 , 19 76 , to  dete rm in e  th e  le v e ls  o f cadm ium,  
co p p er,  le a d , and z in c  in  h a i r ,  to e n a i l s ,  an d b lo od c o l le c te d  fro m s u b je c ts  o f 
th e  S e a t t le  Stud y o f T ra ce Ele m en ts  fro m D ri nk in g  W at er . T w en ty -f our  p ro p o sa ls  
were re c e iv e d  an d an  aw ard was made to  th e  U n iv e rs it y  o f M is so u ri . The  r e s u l t s  
w i l l  be  us ed  to  dete rm in e  th e  im port an ce  o f d r in k in g  w a te r as  a sourc e  o f 
in ta k e  fo r  th e se  im p o rt an t m e ta ls  an d th e  p o s s ib le  r e la t io n s h ip  o f t i s s u e  l e v e ls  
o f th e se  m e ta ls  to  c a rd io v a s c u la r  h e a l th .

The H e alt h  an d N u tr i t io n  Exa m in at io n Su rv ey  o f  th e  N a ti o n a l C en te r fo r  
H ealt h  S t a t i s t i c s  be ga n c o l l e c t i n g  home ta p  w a te r sa m pl es  fro m i t s  ex am inee s 
in  Ju ly  19 74 , an d co m pl et ed  i t s  sample in  Se pt em be r 19 75 . T h i r ty - f iv e  a re a s  
in  th e  U.S . were in c lu d e d  w it h  app ro x im ate ly  100 ex am in ee s a t ea ch  a re a . W ater  
sa m pl es  fro m home ta p s  an d fro m m aj or s u p p li e r s  in  ea ch  a re a  a re  be in g  analy zed  
a t  Pu rd ue  by  p ro to n  in duce d x -r a y  em is si on  under c o n tr o l by  th e  EPA W ate r 
Q u a li ty  R es ea rc h L ab o ra to ry  in  C in c in n a ti . A n a ly si s  o f th e  r e la t io n s h ip  be tw ee n 
ex am ined  c a rd io v a sc u la r  m ea su re m en ts  an d b u lk  an d t r a c e  e le m en ts  in  home ta p  
w a te r w i l l  be  c a r r ie d  ou t by  NHLBI.

The Bos ton Stud y o f C a rd io v a sc u la r R is k F a c to rs  in  R e la ti o n  to  Lead in
D ri nk in g  W ater  was  i n i t i a t e d  beca use  th e  M e tr o p o li ta n  D i s t r i c t  Co mm iss ion , 
s e rv in g  w a te r to  th e  Bos to n M etr o p o li ta n  a r e a ,  p la nned  to  re duce  le a d  ex posu re  
to  re s id e n t s  by  c o n t r o l l in g  th e  c o rr o s iv e n e s s  o f th e  d ri n k in g  w a te r su p p ly .
Lead i s  h y p o th e si ze d  to  be  an  agen t in  th e  a s s o c ia t io n  bet w ee n s o f t  w a te r 
an d e le v a te d  c a rd io v a s c u la r  d is e a s e  m o r ta l i ty . I f  s u b je c ts  who c u r re n tl y  ha ve  
e le v a te d  le v e ls  o f le a d  in  t h e i r  d r in k in g  w a te r ha ve  re duced  le v e ls  o f 
c a rd io v a sc u la r  r i s k  f a c to r s  a3 th e  w a te r le a d  i s  re duced  comp are d w it h  c o n t r o ls ,  
t h i s  w i l l  be  su p p o rt  fo r  th e  h y p o th e s is . T h e re fo re , e f f e c t s  o f th e  ch an ge  in  
le a d  ex posu re  w i l l  be  a s s e ss e d  b e fo re  an d a f t e r  exam in ati ons o f a p o p u la ti o n  
o f v e te ra n s  who a re  s u b je c ts  o f an  a lr e a d y  e x i s t in g  ag in g  s tu d y .

Trend s in  Urb an M o r ta li ty  in  Rel a t i o n  to  F lu o r id a ti o n  S ta tu s : A na ly se s 
o f tr e n d s  in  m o r ta li ty  s in c e  1950 in  f lu o r id a t in g  co m m un iti es  as comp are d w it h  
th o se  th a t d id  n o t f lu o r id a te  were undert aken  to  a s s e s s  p o s s ib le  lo ng  te rm  
e f f e c t s  o f f lu o r id a t io n  upo n t o t a l  an d c a u s e - s p e c if i c  d e a th  r a t e s .  Urb an 
p la c e s  in  th e  U .S . w it h  p o p u la ti o n s  o f 25 ,0 00  o r more in  195 0 were s e le c te d  
fo r  s tu d y . The o v e ra l l  f in d in g s  were c le a r ly  n e g a ti v e  w it h  re s p e c t to  any  
r e l a t i o n  be tw ee n f lu o r id a t io n  and obse rv ed  ch an ges  in  m o r ta l i ty  over th e  tw en ty  
y e a r p e ri o d  s tu d ie d . The r e s u l t s  o f t h i s  s tu d y  a re  b e in g  p re p a re d  fo r 
p u b li c a ti o n .
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Studies of Heart Attack and Water

Mr. Obey. What does the relationship seem to be between soft water 
and heart problems ?

Dr. Levy. There is an inverse rela tionship between ha rd water and 
heart attacks. The harder the water, the less the heart attack. This 
is best shown in studies in England and other parts of Europe. In 
the Uni ted States, it is not as clearcut.

Mr. Obey. What does that show in terms of the difference in in­
cidence from the expected norm ?

Dr. Levy. I can provide for the record the English data. In the 
United States, the question is far  from clear. It  is suggestive tha t 
soft water puts one at risk. But, the studies have been small, and not 
done as well as they might have been. But, I would be delighted to 
provide you with the English data, the World Health  data tha t 
started the issue moving, and what we have collected thus  far  in  the 
United States.

Mr. Obey. Isn’t the range tha t has been suggested so far—doesn’t 
tha t show a difference of 25 to 50 percent ?

Dr. Levy. It  depends on which study you accept, and whether you 
accept the limitations of the studies. The English  studies were very 
suggestive initially, and very exciting. We have not seen numbers 
like tha t except from one study in the United States.

Mr. Obey. H ow much do you think  you are devoting out of your 
budget to that  specific area ?

Dr. Levy. Directly or indirectly, probably somewhere around $300,- 
000 or $400,000, Mr. Obey.

[The information fo llows:]
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] WATER CONSTITUENTS AND TRACE ELEMENTS IN 
RELATION TO CARDIOVASCULAR DISEASES 1 / [

S ig n i f ic a n t in v e rs e  c o r r e la t io n s  be tw ee n th e  h a rd n ess  o f d ri n k in g  w a te r 
and lo c a l c a rd io v a sc u la r  m o r ta li ty  r a te s  a re  foun d c o n s is te n t ly  In  maj or  
n a ti o n a l s tu d ie s  and l e s s  c o n s is te n t ly  w it h in  s m a ll e r re g io n s . A num ber  o f 
bu lk  and  t ra c e  c o n s t i tu e n ts  o f f in is h e d  w a te r a t  th e  tr e a tm e n t p la n t show 
c o r re la ti o n s  w it h  m o r ta l i ty  o f eq u a l b u t n o t g re a te r  m ag ni tu de  to  th e 
c o r r e la ti o n s  o f h a rd n ess  w it h  m o r ta l i ty .  L i t t l e  i s  known ab ou t th e se  r e l a t i o n ­
sh ip s  w ith  ta p  w a te r , b u t le v e ls  o f s e v e ra l t r a c e  m e ta ls  o f b io lo g ic a l  
s ig n if ic a n c e  a re  known to  vary  m ar ke dl y w it h in  w a te r d i s t r i b u t io n  sy st em s and  
a re  pro bab ly  r e la te d  to  ty p e s  o f p ip e  an d th e  c o rr o s iv e n e s s  o f th e  w a te r 
s u p p li e d . Tap w a te r s tu d ie s  an d s tu d ie s  o f l o c a l i t i e s  w it h in  s m a ll e r re g io n s  
a re  recomme nded  to  d is e n ta n g le  th e  a s s o c ia t io n  o f w a te r q u a l i ty  and h e a l th  
fro m th e  a s s o c ia t io n s  o f b o th  to  o th e r  r e g io n a ll y  d i s t r ib u te d  f a c to r s .
R a in fa ll  i s  on e su ch  f a c to r  which  may in f lu e n c e  th e  c o n te n t o f bo th  d ri n k in g  
w a te r and s o i l  an d th u s  human m in e ra l in ta k e . A num ber  o f o th e r  env ir onm enta l 
and s o c ia l  f a c to r s  seem u n li k e ly  to  be  in te rm e d ia r ie s  fro m th e  r e s u l t s  o f 
s e v e ra l m u l t iv a r ia te  s tu d ie s .

In v e rs e  c o r r e la t io n s  bet w ee n th e  h a rd n ess  o f d ri n k in g  w a te r and lo c a l  
c a rd io v a s c u la r  m o r ta l i ty  r a t e s  ha ve  be en  d is co v e re d  an d co nf irm ed  in  th e  U nit ed  
S ta te s ,  Can ad a,  an d in  Eng la nd  an d W ales . A re c e n t com me ntary on th e  s u b je c t 
c i t e s  49 s tu d ie s  from  9 c o u n tr ie s  r e l a t i n g  re g io n a l d if f e r e n c e s  in  c a rd io v a sc u la r  
d is e a s e  to  c o n s t i tu e n ts  o f  d ri n k in g  w a te r b u t fi n d s  th e  d a ta  in ad eq u ate  to  
d is c r im in a te  be tw ee n b a s ic  h y p o th e se s . The q u e s ti o n  re m ain s open as  to  w heth er  
th e  bu lk  o r  th e  v a ri o u s  t r a c e  e le m en ts  u s u a ll y  fo un d in  h a rd  w a te r a re  
p ro te c t iv e  o r w heth er  so m et hin g  in  s o f t  w a te r i s  h a rm fu l.  The c o r r e la t io n s  
may mean on ly  th a t  w a te r q u a l i ty  i s  an  in dex  o f so m et hi ng e l s e ,  a f a c to r  n o t 
tr a n s m it te d  th ro ugh d r in k in g  w a te r . A lth ou gh  i t  has bee n e s ti m a te d  th a t  th e  
maximum a t t a in a b l e  m o r ta li ty  re d u c ti o n  fro m o p ti m a l c o n d it io n in g  o f d ri n k in g  
w a te r i s  a t  mos t 15%, th e  a b so lu te  numb er o f p o t e n t i a l l y  p re v e n ta b le  d ea th s  
i s  la r g e ,  so  th a t  re c e n t m eetings o f in v e s t ig a to r s  ha ve  g iv en  s tr o n g
en do rs em en t to  c o n ti n u in g  re s e a rc h  in  t h i s  a r e a .

H ar dn es s i s  n o t a s p e c i f i c  c o n s ti tu e n t o f w a te r b u t a  comp lex  c h a r a c t e r i s t i c  
mea su red by  t i t r a t i o n  w it h  a c h e la ti n g  ag en t and o f te n  e x p re ss ed  as cal ci um  
carb o n ate  e q u iv a le n t.  The  f i r s t  r e p o r ts  o f c o r r e la t io n s  be tw ee n w a te r ha rd ness  
an d c a rd io v a sc u la r  m o r ta l i ty  were p u b li shed  in  19 60 . U si ng  d a ta  by th e  U .S . 
G eo lo g ic al Su rv ey  on  f in i s h e d  w a te r s u p p li e s  in  1315 U. S.  c i t i e s  to  
c a lc u la te  av er ag e s t a t e  v a lu e s  an d a g e -a d ju s te d  d ea th  r a te s  fo r  w h it e s  by  
s t a t e ,  n e g a ti v e  c o r r e la t io n s  were fo un d fo r  a l l - c a u s e  an d c a rd io v a sc u la r  
r a t e s —lo w er d ea th  r a te s  in  s t a t e s  w it h  ha rd  w a te r . The  c o r r e la t io n  w ith  
n o n c a rd io v a sc u la r d is e a s e s  ta ken  as a  gr ou p was  sm all  an d n o t s ig n i f i c a n t .
W ithin  th e  c a rd io v a s c u la r  c a te g o ry  th e re  wer e s tr o n g  r e la t io n s h ip s  to  w a te r 
ha rd n ess  fo r  a r t e r i o s c l e r o t i c  h e a r t  d is e a s e  (ASHD) ( r = - .5 )  and h y p e rt e n s iv e  
h e a r t  d is e a s e  ( r = - .6 ) ,  an d l e s s  o f  a r e la t io n s h ip  fo r  s tr o k e  d ea th s  ( r = - .3 ) .
The  n e g a ti v e  c o r r e la t io n  o f h a rd n ess  to  co ro nary  d eath  r a te s  was  n o t as h ig h  
when 163 la rg e  c i t i e s  wer e s tu d ie d  as  i t  was w it h  d a ta  fo r  e n t i r e  s t a t e s ,  
d e s p it e  th e  f a c t  th a t  in  th e  c i t y  a n a ly s is  w a te r v a lu e s  more  c lo s e ly  re p re s e n t 
th e  ex posu re  o f th e  p o p u la ti o n  a t  r i s k  th an  in  th e  s t a t e  a n a ly s is .  T h is  s tu dy  
us ed  w a te r d a ta  p u b li sh e d  in  1952 and d e a th s  fro m th e  19 49 -195 1 p e r io d . Using  
th e  same w a te r d a ta  an d 1960 m o r ta li ty  f ig u r e s ,  a l a t e r  s tu d y  ag a in  fo un d 
c o r r e la t io n s  f o r  s t a t e s  be tw ee n h a rd n ess  an d ASHD ( r = - .5 )  and h y p e rt e n s iv e  
h e a r t  d is e a s e  ( r = - .4 )  to  be  s ig n i f i c a n t  an d s tr o n g e r  th an  th a t  fo r  s tr o k e  
( r « - .2 5 ) .  Using  1962 w a te r d a ta  and 1960 m o r ta li ty  d a ta  fo r  88 la rg e  c i t i e s ,  
a c o r r e la t io n  was fo un d f o r  ASHD o f - . 4 .  Ag ain th e  c i t y  d a ta  show ed a  wea ke r 
c o r r e la t io n  th an  th e  s t a t e  d a ta .

1 / A. Riche y S h a r r e t t  an d Manning F e in le ib , Epi de m io lo gy  B ra nc h,  D iv is io n  o f 
H ear t and V asc u la r D is e a s e s , N a ti o n a l H eart  an d Lung I n s t i t u t e ,  N a ti o n a l 
I n s t i t u t e s  o f H eal th
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O th er in v e s t ig a to r s  u s in g  U nit ed  S ta te s  m o r ta li ty  d a ta  ha ve  co nfi rm ed  th e n e g a ti v e  c o r r e la t io n s  w it h  w a te r h a rd n e ss . Ano th er  s tu dy  u s in g  1949-195 1 
m o r ta l i ty  in  135 c e n t r a l  co unt y a re a s  fo und , n o t only  th e  expec te d  n e g a ti v e  r e la t io n s h ip s  be tw ee n m in e ra li z a ti o n  o f c i ty  w a te r an d h e a r t d is e a s e s  and  n e g a ti v e  c o r r e la t io n s  w it h  m a li g n an c ie s  and c ir rh o s is ^  a s e a r l i e r  s tu d ie s  had fo und , b u t a ls o  a s i g n i f i c a n t  p o s i t iv e  c o r r e la t io n  w it h  s tr o k e s  which  c o n tr a s ts  w it h  th e  e a r l i e r  f in d in g , and o th e r  s ig n i f i c a n t  c o r r e la t io n s  w it h  sto mach 
u lc e r ,  d is e a s e s  o f In fa n c y , an d g a s t r i t i s .  The p le th o ra  o f s i g n i f i c a n t  f in d in g s  ( a l l  o f th e  ab ov e g r e a te r  th an  + o r  -  6)  c a s t do ub t in  some in v e s t i ­g a ti o n s  on th e  s p e c i f i c i t y  o f an y o f  th e  r e la t io n s h ip s .  A not he r gr ou p o f 
in v e s t ig a to r s  vised 196 0 w a te r an d m o r ta li ty  d a ta  fo r  95 U .S . m e tr o p o li ta n  a re a s  an d fo un d a g re a te r  n e g a ti v e  c o r r e la t io n  fo r  coro nary  d is e a se  th an  any o th e r  c a te g o ry  o f c a rd io v a sc u la r  d is e a s e . The r e la t io n s h ip  w it h  h y p e rt e n s iv e  h e a r t d is e a s e  was le s s  ma rke d th an  in  e a r l i e r  d a ta . A n e g a ti v e  c o r r e la t io n  w it h  m a li g n an t dea th s  sho ws th a t  th e  c o r r e la t io n s  a re  n o t e n t i r e ly  s p e c i f i c  to  c a rd io v a s c u la r  d is e a s e s . Ye t a n o th e r s tu dy  c o r re la te d  s t a t e  1960 m o r ta li ty  to  r i v e r  w a te r a n a ly se s  and foun d a s ig n i f i c a n t  n e g a ti v e  c o r r e la t io n  fo r  h y p e rt e n s iv e  h e a r t d is e a s e , a s m a ll e r  n e g a ti v e  c o r r e la t io n  fo r ASHD and  a n o n s ig n if ic a n t p o s i t iv e  c o r r e la t io n  fo r  n o n c a rd io v a sc u la r d is e a s e s .

The  mo st e x te n s iv e  in v e s t ig a t i o n  o f th e  w a te r h a rd n ess  s to ry  has be en  in  En gl an d an d Wal es by  a team  w it h  th e  M ed ic al  R es ea rc h C ounci l.  They f i r s t  r e p o r te d  a n a ly se s  o f m o r ta li ty  in  1948-195 4 among 83 co un ty  bo ro ughs.
C o r re la ti o n  w it h  a l l  c a rd io v a s c u la r  d is e a s e  was  o f th e  o rd e r o f - . 5  fo r  bo th  m al es  and fe m ale s,  b o th  in  th e  45 -6 4 an d 65 -74 age g ro ups.  But he re  th e  r e la t io n s h ip  was s tr o n g e r  w it h  c e re b ro v a s c u la r  d is e a s e  th an  w it h  h y p e rt e n siv e  o r  coro nary  h e a r t d is e a s e . Can ce r a gain  showed a s ig n i f i c a n t  n e g a ti v e  
c o r r e l a t i o n ,  b u t on ly  fo r  fe m a le s.  B ro n c h it is  a ls o  was  more  fr e q u e n t in  s o f t w a te r a re a s . Th ese o b s e rv a ti o n s  were re p e a te d  u s in g  death  d a ta  in  1958-19 64 in  th e  61 l a r g e s t  co unty  b o ro ughs, r e s u l t in g  in  ev en  l a r g e r  n e g a ti v e  c o r r e la ti o n s  f o r  th e  c a rd io v a sc u la r  d is e a s e  c a te g o r ie s  th an  b e fo re . Now, ho w ev er , th e  
n e g a ti v e  c o r r e la t io n  o f n o n c a rd io v a sc u la r dea th s  w it h  ha rd n ess  was s ig n i f i c a n t ,  w it h  b ro n c h i t i s  and can c e r b o th  c o n tr ib u ti n g  to  t h i s  r e la t io n s h ip .  In  a su bse quen t s tu dy  f iv e  tow ns whi ch  In c re a se d  th e  ha rd ness  o f t h e i r  w a te r be tw een 1900 an d 1955 by 50 p a r t s  p e r m il li o n  o r  more  ha d more fa v o ra b le  c a rd io v a sc u la r  tr e n d s  be tw ee n 19 51 -196 1 th an  s ix  tow ns wh ich  d ecre ased  h a rd n e ss , an d th e  72 tow ns  w it h  c o n s ta n t w a te r were in te rm e d ia te . A 1973 s tu d y , ho w ev er , us ed  th e  mos t re c e n t m o r ta li ty  d a ta  fo r  th e  B r i t i s h  co unt y bo ro ug hs  (1 95 8- 19 67 ) and  fo un d l i t t l e  i f  any r e la t io n s h ip  bet w ee n c a rd io v a sc u la r  m o r ta li ty  and w a te r h a rd n e ss . S tr oke m o r ta li ty  appeare d  to  be  h ig h e s t in  tow ns w it h  ha rd ness  
be tw ee n 150 and  200 ppm, as  d id  h y p e rt e n s iv e  h e a r  d is e a s e  d e a th s . C o rr e la ti o n s  were n o t re p o r te d , b u t ASHD d e a th s  were only  s l i g h t l y  l e s s  fr e q u e n t in  th e h a rd  w a te r c a te g o r ie s  which  were us ed  to  c la s s i f y  th e  d a ta . Th es e r e s u l t s  a re  in  s u b s ta n t i a l  d is ag re em en t w it h  o th e r  s tu d ie s  o f th e  same county  bo ro ughs.R e s u lt s  a re  p re se n te d  as p ro p o r ti o n a te  m o r ta li ty  r a t i o s  in s te a d  o f s ta n d a rd iz e d  o r  a g e - s p e c if ic  r a t e s ,  an d i t  i s  n o t know w heth er  t h i s  i s  th e  re aso n  o r 
w heth er th e  p a s t r e la t io n s h ip s  no  lo n g e r ho ld  w it h  new d a ta .

The  m aj or f in d in g s  from  th e  U .S . an d U.K . a re  in  s u b s ta n t i a l  ag re em en t,  
b u t c a rd io v a sc u la r  d ea th  r a t e s  f o r  w h it e  m ales  a re  ab out 40% h ig h e r  in  ex tre me s o f t  w a te r th an  in  ex tr em e h a rd  w a te r a re a s  in  th e  U .K .,  and on ly  15% h ig h e r in  th e  U.S . C ere b ro v asc u la r d is e a s e  sho ws s tr o n g  n e g a ti v e  c o r r e la t io n s  w ith  h a rd n e ss  in  th e  U.K . an d weak n e g a ti v e  c o r r e la t io n s  in  U .S . d a ta . A r te r io s c le r o t i c  an d h y p e rt e n s iv e  h e a r t  d is e a s e  m o r ta l i ty  show c o n s is te n t ly  n e g a ti v e  and  u su a ll y  s i g n i f i c a n t  c o r r e la t io n s  in  mos t ag e-s e x  gr ou ps  in  bo th  c o u n t r ie s . The re  a re  n e g a ti v e  c o r r e la t io n s  o f  b o rd e r li n e  s ig n if ic a n c e  w it h  c an ce r in  b o th  c o u n tr ie s , b u t th e  U.S . and U.K. d a ta  fo r  o th e r  n o n c a rd io v a sc u la r c a te g o r ie s  a re  com ple te ly  d i f f e r e n t .  N o n card io v ascu la r d is e a s e s  as  a grou p c o r r e la te  n e g a t iv e ly  w ith  h a rd n e ss  in  U.K.  d a ta  a t  s ig n i f i c a n t  le v e ls  b u t t h i s  c o r r e la t io n  i s  ab se n t in  th e  U.S . B ro n c h it is  and  c a n c e r , bo th  n e g a t iv e ly  c o r r e la te d ,  seem to  be  th e  f a c to r s  e x p la in in g  th e  n o n c a rd io v a sc u la r r e la t io n s h ip  in  th e  U.K. In  th e  U .S . a v a r ie ty  o f s ig n i f i c a n t  p o s i t iv e  c o r r e la t io n s  and a few n e g a ti v e  ones  ha ve  be en  found which  ha ve  no  c o u n te rp a r ts  in  Eng la nd . The d if f e r e n c e s  here  su p p o rt  th e  h y p o th e sis  o f a f a c to r  in  w a te r which  i s  s p e c i f i c  fo r  c a rd io v a sc u la r  d i s e a s e s .
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] CONCLUSIONS [

The n e g a ti v e  c o r r e la t io n  o f th e  h a rd n ess  o f p u b li c  d ri n k in g  w a te r w it h  
c a rd io v a sc u la r  m o r ta l i ty  i s  c o n s is te n t in  la rg e  n a ti o n a l s tu d ie s .  W he ther  o r 
n o t t h i s  a s s o c ia t io n  i s  due to  any c o n s t i tu e n t  o f d r in k in g  w a te r i s  s t i l l  
unknown.  The f a c t  th e  th e  a s s o c ia t io n  seems  s tr o n g e r  In  U .S . and  C an ad ia n d a ta  
when s tu d ie d  by  re g io n  th an  when s tu d ie d  by  s m a ll e r lo c a l  a re a s  in d ic a te s  th a t  
th e re  may be  re g io n a l v a r ia b le s  a f f e c t in g  m o r ta li ty  r a te s  which  a re
a s s o c ia te d  w it h , b u t n o t co n ta in ed  i n ,  h a rd  o r s o f t  w a te r . The r e l a t i v e  wea k­
ness  o f th e  a s s o c ia t io n  be tw ee n m o r ta li ty  and w a te r ha rd n ess  in  s tu d ie s  
con fi ned  to  a s in g le  s t a t e ,  p ro v in c e , o r sm all  c o u n tr y  may be  du e to  sa m pl in g 
v a r ia t io n  o r th e  c u r t a i l e d  ra ng e o f v a lu e s  fo r  w a te r h a rd n e ss , b u t may in d ic a te  
th a t d ri n k in g  w a te r i t s e l f  I s  n o t a p o te n t f a c to r .  To c o n tr o l fo r  re g io n a l 
f a c to r s ,  more  work need s to  be  done w it h in  sm all  a re a s  which  ha ve  a wide 
ra nge  o f w a te r h a rd n e ss . More em ph as is  need s to  be  p la ced  on e s ti m a ti o n  of  
e f f e c t s  and p la c in g  co n fi dence  l im i t s  ar ou nd  th e  e s ti m a te s  r a th e r  th an  on 
d e te rm in in g  th e  deg re e  o f c o r r e la t io n .  Maps o f m o r ta li ty  r a te s  an d o f th e  
in dependen t v a r ia b le  b e in g  co n sid e re d  a re  more  u s e fu l th an  c o e f f i c ie n t s  o f 
c o r r e la t io n  fo r  sh ow in g th e  c o n s is te n c y  o f th e  r e la t io n s h ip  an d g e n e ra ti n g  
h y p o th e se s .

C i t i e s  whi ch  ch an ge  t h e i r  w a te r may p ro v id e  " n a tu ra l exp eri m en ts "  wh ich 
sh ould  be  s tu d ie d . Ho we ver, a t t r i b u t i o n  o f any su bse quen t ch an ge s in  m o r ta li ty  
r a t e s  s p e c i f i c a l l y  to  ch an ge s in  th e  w a te r mu st be  co n d it io n e d  by  ch an ge s in  
o th e r  f a c to r s  th a t  may occu r in  th e se  c i t i e s .

R eg io n a ll y  d i s t r i b u t e d  v a r ia b le s  which  a re  c o n s is te n t ly  a s s o c ia te d  w it h  
w a te r h a rd n e ss  a re  v e ry  l i k e ly  n o t a s s o c ia te d  by  ch an ce. Fo r ex am pl e,  in  bo th  
B r i ta in  an d N or th  Amer ica s o f t  c i ty  w a te r i s  a s s o c ia te d  w it h  r a i n f a l l .  Thi s 
ne ed s f u r th e r  in v e s t ig a t i o n ,  n o t on ly  to  se e  i f  e f f e c t s  o f w a te r p e r s i s t  a f t e r  
s t a t i s t i c a l l y  c o n t r o l l in g  f o r  r a i n f a l l ,  b u t to  c l a r i f y  th e  in te r r e la t io n s h ip s  
o f r a in ,  d ri n k in g  w a te r , an d s o i l  ch em is tr y  to  human n u t r i t i o n .

On th e  o th e r  hand , th e  f a c t  t h a t  w a te r h a rd n ess  has a re g io n a l p a t te r n  
in v i t e s  non geo ch em ic al  hypo th ese s  as w e ll . Pr es um ab ly  a  num ber  o f f a c to r s  
d i f f e r e n t i a t e  l i f e  a lo n g  th e  Am eri can C oas ts  fro m th a t  in  th e  W es te rn  P la in s . 
C ard io v a sc u la r m o r ta l i ty  do es  n o t ha ve  a si m ple  r e la t io n s h ip  to  s o c ia l  c l a s s ,  
and so ci oec on om ic  v a r ia b le s  ha ve  n o t e x p la in e d  away th e  w a te r a s s o c ia t io n s ,  
b u t th e  sea rc h  sh ou ld  co n ti n u e  f o r  nong eo ch em ic al  d e te rm in a n ts  o f re g io n a l 
m o r ta li ty  d i f f e r e n c e s .

The ev id ence  t h a t  cal ci um  an d ma gnesium  le v e ls  in  t i s s u e s  v a ry  w it h  th e  
ha rd n ess  o f c i ty  w a te r i s  s u g g e s ti v e . Work shou ld  c e r ta in ly  be  enco ur ag ed  to  
d e fi n e  f u r th e r  th e  r e la t io n s h ip  o f th e  l e v e ls  o f th e se  io n s  In  w a te r to  t h e i r  
le v e ls  in  t i s s u e s  an d th e  e f f e c t  o f th e se  t i s s u e  d if f e r e n c e s  to  c a rd io v a sc u la r  
d is e a s e .

D e sp it e  th e  a p p a re n t Im port an ce  o f bo th  e s s e n t i a l  and  to x ic  t r a c e  m e ta ls , 
work has s c a rc e ly  be gu n on t h e i r  ep id em io lo gy in  w a te r . D at a which  has be en  
us ed  do n o t a tt em p t to  d e fi n e  ty p ic a l le v e ls  fo r  t r a c e  m e ta ls  a t  ea ch  c i t y .
Most v a lu e s  re p o r te d  a re  fo r  sp o t sam ple s , b u t t r a c e  m e ta ls  in  c i ty  w a te r a re  
known to  ha ve  wi de  d a y -t o -d a y  and  se a so n a l v a r i a t i o n .  With  th e se  li m it e d  d a ta  
th e  t r a c e  m e ta ls  mos t s t ro n g ly  Im p li c a te d  in  th e  w a te r s tu d ie s  a re  li th iu m  and  
va na dium . O th ers  d is c u sse d  in  t h i s  vi ew  a re  o f i n t e r e s t  be ca use  o f t h e i r  
a s s o c ia t io n s  w it h  h a rd n ess  o r  c o rro s iv e n e s s  o f w a te r an d t h e i r  p ro b ab le  
p h y s io lo g ic a l fu n c ti o n s . C o rr o s iv en ess  c e r ta in ly  a f f e c t s  ex posu re  to  tr a c e  
m e ta ls  a t  th e  ta p , an d i t s  us e as  an  in dex  in  e p id e m io lo g ic a l s tu d ie s  i s  
a d v is a b le . Stud y o f c o rr o d a b le  tr a c e  m e ta ls  in  r e p re s e n ta t iv e  t i s s u e s  in  c i t i e s  
w it h  v a ry in g  c o rro s iv e n e s s  o f w a te r may be  f r u i t f u l .  F in a l ly ,  more  work i s  
ne ed ed  on  ta p  w a te r , th ou gh  th e se  a re  th e  mos t d i f f i c u l t  s tu d ie s  to  conduct.  
Knowledge  i s  ne ed ed  b o th  on th e  a c tu a l tr a c e  m eta l c o n te n t o f ta p  w a te r an d on 
th e  r e la t io n s h ip s  to  r i s k  f a c to r s  and c l i n i c a l  d is e a s e .
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DRUGS

Mr. Patten. Could I ask one or two questions ?
Mr. F lood. Yes.
Mr. Patten. Last  night’s pape r had an article tha t certain heart  

drugs are available in other foreign countries that have not been ap­
proved by the FDA, except in one case, which is the oldest. Did you 
want to  comment on tha t ?

Dr. Levy. I would be pleased to, Mr. Patten.
Mr. Patten. Just briefly.
Dr. Levy. The drug  is the beta-blocker propranolol. Though there 

has been a delay in approval for some drugs uses that  have been a con­
cern to us from time to time. T think tha t there is good reason for FDA 
to delay the approval of other beta-blocking agents in that several of 
these beta blockers have had serious toxicity when they have been in 
use in Europe. It  is fortunate for the American public that they were 
not exposed to them.

These d rugs have potent effects on the cardiovascular system, and 
we best know all we can about them before we release them in the 
United  States.

cholesterol

Air. P atten. I have another question. Cholesterol—a fellow bu ilt 
like I  am, they tell me I am a real target . Say if you wanted to dis­
solve fats—every woman has to do it in her kitchen, thev use chemi­
cals. Alcohol dissolves fats. Ether dissolves fats. You can dissolve fats 
with benzene.

In  that  area, do you think there is room for us, with any of these 
other substances that  dissolve fat, to reduce cholesterol and other fa tty 
tissues?

Dr. Levy. The problem with the liquid solvents you mention is thev 
have other noxious effects. But , the exciting th ing is t ha t we can talk 
about biological detergents, the proteins tha t carry fats  in the blood.

Our research center in Houston has synthesized many of  these pro­
tein carry ing moieties. In the future we would like to  think  of these 
biological detergents as roto rooters he lping to clear lip ids out of ves­
sels. But, th at is in the fu ture.

NU TR ITION

Mr. P atten. Well, I have a professor in the biology building  up 
there in Rutgers—where Dr. Wakesman discovered streptomycin. He 
is a great fellow for  preaching nutrition. Now he has a drug tha t r e­
lieves people with prostate gland trouble. I t hasn’t been approved yet by the FDA.

I have some fr iends tha t use it. They say it is marvelous. It  enables them to avoid surgery.
He says they are us ing th is in Russia, and in the Philipp ines, with 

grea t success. President Marcos of the Philippines  is gting ho for it. 
Rutgers has submitted a project. There was quite a bit of public ity in 
a national magazine recentlv. I am going to send you a copy of it.

I will send you a copy of this article.
Dr. L evy. I would be pleased to receive it.
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Mr. Patten. Some scientists, chemists, tha t I met with up at Rut­
gers over Washington’s bir thday are enthused with what he is doing.

LIPID LOW ERIN G DRUGS

Dr. Levy. Several of the new lipid lowering drugs  have been re­
ported to have an effect on prosta tic and o ther secretions. The question 
is demonstrat ing their primary effects on lipid lowering and thei r 
safety. I  would be pleased to receive the article.

Mr. Patten. Yes. He emphasizes what you eat, the nutrition. You 
all go for that. You all say fellows like myself ought to cut down, lose 
weight. Cut sa lts and eggs and a lot of o ther th ings. So, I know he has 
me sold a lit tle bit on it  because some of the people using i t say it has 
been very beneficial.

Dr. Levy. Well, nutrit ion has the  potential for saving a  large num­
ber of lives. Our problem is first to demonstrate t ha t alte ring d iet will 
prevent heart  at tack, and then our ha rder  problem, as you well know, 
Mr. Pa tten,  and so do I, is how to change dietary  habits , how to a lter 
habits.

Mr. Patten. Well, I don’t have to tell you I  am going to  a funeral 
tomorrow morning. They found the lady dead in bed yesterday. Last 
week I went home. A lawyer took a little  trip  to Spain, and they 
brought his body back. He died on the plane. A l ittle medical history 
there. A little medical history with the woman—hear t trouble. So, it  
occurs more frequently  in my experience than anything else. Your 
work is very important.

SUDDEN DEA TH

Dr. Levy. Sudden death is a major problem. Over 60 percent of 
heart attack deaths are sudden.

Mr. P atten. In both cases there was medical treatm ent and a lit tle 
history—vascular troubles.

Dr. Levy. Wha t we find now in sudden death  is th at many pa tients 
have prodiomata, signs tha t they often don’t pay attention  to. Most 
people who die suddenly have coronary artery  disease, and usually 
the thing tha t does them in is an irreg ular  heart rhythm,  th at occurs 
suddenly, and leads the h ear t to function irregularly.  It  is one of the 
things that  we hope to soon control with proper  drugs.

Mr. Patten. Thank you, Mr. Chairman.

H IG H  BLOOD PRESSURE EDU CAT ION PROGRAM

Mr. F lood. Now, one may th ink we are g iving a lot of attention  to 
hypertension and as you know, the committee in its  report on the fiscal 
1977 appropriation actually directed the Institute to establish the 
Office of Hypertension Control and to conduct a pilot demonstration 
on hypertension control in from four to six States, to test the effects 
of it, statewide, and to coordinate large-scale efforts to control 
hypertension.

Afte r all that, what is the status of this effort?
Dr. Levy. I think you will be pleased. We have established the 

National High  Blood Pressure  Education Program Office out of 
which the program runs. The request for contract proposals for sta te­
wide coordinated high blood pressure was released. I am delighted
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to re po rt  th at in ter ms  of  a fir st,  on  Fe br ua ry  11 we met wi th all the  reg ion al and State and te rr itor ia l healt h officers. We had over 46 State s represented,  outlin ed the  p lan , which dea ls w ith each State com­ing  in. or  ra th er  req uii ’es th at  each State  ap plying  presen t a pla n, whi ch mu st con tain  a survey  an d survei llan ce system to get base line da ta  on the  number of  stro kes , an d the  numb er of  he ar t at tack  and stro ke dea ths , as well as othe r mo rbidity and  mor ta lit y informa tion.Th e State would the n imp lem ent  the pla n and assess the result s i n 3 years  rep ea tin g the  base line surv ey.  We would  give them the where­wi tha l to measure,  to qu an tif y,  to coo rdinate.  \\  e hope  th at  they will be using  thei r 314 (d)  money to pro vid e the  rest.  Th is meetin g, by the  way,  was cosponsored by the In st itut e and  the Hea lth  Serv ice Ad min­ist ra tio n.  The enthusiasm  was g reat . We have go tten a n um ber  of  cal ls and inq uir ies  alread y. We hope  to st ar t thi s prog ram , as well as two othe r pro gra ms , Mr. Ch air ma n, in the  same area  th is yea r. One deal s with coo rdinated control  of blood pres sure  in t he  w ork se tting — since men are  so often more reac hab le in the  work se tting —and  finally, the  o ther would set up one o r tw o pi lot  com munity  high  blood pressure con tro l centers , so we can lea rn  firs t hand  abou t the  problems of or ­ganiz ati on  and health ma intenance in the ind ivi dual communities .

H Y PE R TE N SIO N  PR OJE CTS

Mr.  F lood. A ren’t you gla d I asked you th at  one?
Now, Doctor, on the  m at ter o f hypertension, the  dem onstration  p ro j­ects, will these  demo nst rat ion  pro jec ts invo lve labor unions , business groups?  I t seems to us th at  the workplace  is the  logic al se tting  for  th is type  a nd  k ind  of  sc reen ing.
Dr . L evy. We agre e completely.  Th at  is where the  men are,  a nd n ot to be chau vin ist ic, the  p roblem is t ha t we are  dete cting—we a re screen­ing women, bu t we a re  n ot ge tti ng  to the  males with hig h blood  pre s­sure . Our  late st surveys suggest  th at  while  the numb er of undetec ted women wi th hypertension  has  fal len  to less than  20 percen t, over  40 percen t of hyp ertens ive  men are  stil l una ware of th ei r hig h blood pressure.
The work s ett ing  is also a p lace  w here  one can hope to achieve b etter adh eren ce to the rapy . We are ho ping  ou r new reques t fo r work se tting  model program s will get bus ines s gro ups, ind ustrial firms , and  the  unio ns to  w ork  t oge ther. We spo nsored a n ational conferen ce on blood pre ssu re con tro l in the  wor k se tti ng  here  in Wash ing ton  in the  fal l. The meetin g was received en thu sia stica lly  by both busin ess and labor leaders.
W ha t the y have to do is put  up some resources. W ha t we will do will be to  su pp ly the exp ert ise  an d the resources to coordinate , to  meas­ure,  to  evalu ate  what  th ey do. T hey have  to be wi llin g to  do i t ; both the labor union and  the busin ess have to be wi llin g to work tog ether.We  are  del igh ted  wi th the  res ult s we see from some pilot pro jec ts on b lood  p ressure control in the works ett ing . One very  ex cit ing  pr oject is in New Yo rk and  involves several de pa rtm en t stores. It shows t ha t in ter ms of  reduced absences fro m work , sick leave, hos pital days , th at  the  union and the indu str y very quickly  get back  th ei r do l­lars . When you con sider how many dolla rs are  pu t int o ind ustrial
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accident prevention and other health care benefits and when yon con­
sider that there are more than 50 deaths from cardiovascular disease 
to  every one that is accidental this new direction holds great promise. 
We are very encouraged with the enthusiasm of labor and industria l 
groups. We look at the work se tting as a way to achieve be tter blood 
pressure detection and control.

Mr. F lood. I low much do you plan to spend for these hypertension 
demonstrations in 1977 and 1978?

Dr. Levy. In 1977, we have put up about $750,000 for the work 
setting projects. We put forward approximately $2.5 to $3 million for 
the statewide coordinated high blood pressure efforts and approxi­
mately $300,000 for the 2 pilot community projects. How many dollars  
we will be able to spend in 1978 depends on whether we are going to 
be able to meet all our present contract commitments, which, as you 
know, right now does not look very good. Our projections are that we 
will be meeting only 90 percent of our current contract commitments.

Mr. F lood. Well, how do you plan to evaluate the effectiveness of 
these projects, these hypertension demonstration projects? Do you 
have a formal plan ?

Dr. Levy. Tha t is built in as a requirement.
Mr. F lood. You have a formal plan ?
Dr. Levy. That is right.
Mr. F lood. I want that formal plan for the record.
Dr. Levy. I will be pleased to provide for you the evaluation re­

quests tha t we build into these programs, and what measures, what 
indicators we will be using.

[The information follows:]
H ype rten sio n  E va lu at io n R eq u ir em en ts

F or de m on st ra tion  of  th e  im pa ct  of  S ta te  co or di na tion  of  hy pe rten sion  con­
trol,  S ta te s wi ll be as ke d to  as se ss  bo th be fo re  an d a ft e r th es e ef fo rt s:  (1 ) 
Cha ng es  in  th e nu m be r of  hyp er te ns iv e pa ti en ts  in or se rv ed  by th e S ta te s who  
a re  aw ar e of  th e ir  co nd iti on , und er  ac tive  car e of  su rv ei llan ce , an d wh o ha ve  
su cc es sful ly  co nt ro lled  th e ir  hi gh  blood p re ssu re : (2 ) ch an ge s in th e est i­
m at ed  r i t e  a t wh ich  st ro kes  oc cu r in th e S ta te ; an d (3 ) ch an ge s in dea th  ra te s 
fo r st ro ke , hy pe re ns iv e h e a rt  di se as e,  an d h ea rt  a tt ack . In  th e sh ort  te rm  
(3 years ) of  th e pr oj ec ts , we  no t lik ely to  see  d ra m ati c  ch an ge s in de at h ra te s,  
bu t S ta te s sh ou ld  ex pe rien ce  qu ite m ea su ra bl e ch an ge s in  th e co nt ro l s ta tu s  
of  hy pe rt en sive  p at ie nt s.

F or de m on st ra tion s of  hy pe rt en si on co nt ro l in  th e  wor k se tti ng ,' in ad dit io n  
to  a co st anal ysi s fo r ac hi ev in g ce rt ai n  step s, pro je ct s a re  be ing as ke d to  
re fle ct th e nu m be r of  hype rt en sive  em ployees de tect ed , re fe rr ed  to  ca re , en te r­
ing  th er ap y,  ac hi ev ing co nt ro l an d m ai nta in in g co nt ro l. F u rt h e r,  we  a re  as kin g 
fo r ch an ge s (h op ef ul ly  re du ct io n) in th e nu m be r of  em ploy ee s re quir in g  ho s­
pi ta li za tion , in th e  nu m ber  be comi ng  eli gibl e fo r d ia b il it y  be ne fit s an d in 
ab se nt ee ism ra te s.  Aga in , in  th e  sh ort  tim e al lo wed , we  sh ou ld  no t ex pe ct  d ra ­
m at ic  c ha ng es , bu t we sh ou ld  see cl ea r pr og re ss  in  ea ch  of  th e specif ied  ou tco mes.

PEDIATRIC PULMONARY CENTER

Mr. F lood. All right. Xow, last year, you recall, you told us you 
were tryin g to integrate your efforts with those of the pediatric  pul­
monary centers of the maternal and child health program.

Have you succeeded in integrating all these activities?
Dr. L evy. We have succeeded in establishing a better exchange and 

dialog. Unfortunately, the lead in USA , who was responsible for

87-155  0  -  77 -  28
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the pedria tric pulmonary  centers, Dr. O’Hare, has gone back into 
practice. But, using the pediatric pulmonary disease working group 
of our Interagency Technical Committee, we have had useful and pro­
ductive exchanges of information and plans. I believe that four meet­
ings have now been held of the working group dealing with pediat ric 
pulmonary diseases.

Mr. F lood. What  kind of collaborative work have you had with the 
pulmonary centers ?

Dr. Levy. The collaborative work has been through HSA. We have 
helped them evaluate projects and activities. We have also had useful 
discussions with them, with  our pediatric pulmonary specialized cen­
ters of research, and the centers, about needs in education, and fur ther  
research, for these children who are afflicted with pulmonary disease. 
The health care professionals at the pediatric  pulmonary centers are 
often much more aware of immediate needs, since they are providing  
direct service to these children.

Mr. F lood. How much do you plan to spend in 1978 to support the 
work in these pediatric pulmonary centers ?

Dr. Levy. We do not fund those pediatric pulmonary centers di­
rectly. Our research will be used by them. We have committed $7 mil­
lion in 1978 to our pediatric pulmonary specialized centers of research.

Mr. Flood. But not directly.
Dr. L evy. There is no large transfer  of funds. I n a few cases, a spe­

cialized center of research and a pediat ric pulmonary center are in the 
same location. Wha t we have done then is to encourage an intermin­
gling of staff, of resources, of facilities.

lung diseases

Mr. F lood. What percentage of chronic lung diseases are caused by 
environmental factors?

Dr. Levy. I f we include the cigarette as an environmental fac tor-----
Mr. F lood. Do you ?
D r.  T ,T5VY. I  w ou ld .
Mr. F lood. Go ahead.
Dr. Levy. I would say better than 90 percent of chronic lung dis­

eases is environmental in origin.
Mr. F lood. Do you have a specific research program, other than  tha t 

one you have—the research center in Vermont—to study and identify  
the environmental agents which cause lung disease ?

Dr. Levy. We have several specialized centers of research in lung 
disease, chronic bronchitis, emphysema, asthma, pulmonary fibrosis, 
many are looking into environmental agents, and looking into the 
body’s response to these environmental agents, how the body physio­
logically responds to these irritan ts, these allergens, and how to prevent 
this.

FU ND IN G LUNG  RESEARCH

Mr. Flood. How much of your budget for lung diseases generally 
would you spend on basic research and to develop general knowledge 
about the lungs ?

Dr. Levy. Our program, which is called structure  and function of 
the lung, is p rimarily a basic research program, and it  received about
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$14.5 million in th is fiscal 1977 ye ar,  a nd  a  l itt le  b it  more th an  t hat  in 
fiscal 1978.

Of  course, sev era l of  o ur  o ther  prog ram s, as in pe di at ric  pulm onary  
diseases, air wa y diseases, inc lude basic rese arch on co llogen, e las tin , on  
new methods of  detection.  So, to ta lk  abou t basic researc h efforts as 
com par ed to c linical  e fforts is diff icult. I would say  tha t p robably  more 
than  40 percen t o f the  researc h, pro bably  more  tha n 50 pe rce nt,  is s til l 
in basic inve sti ga tor-ini tia ted  research .

Mr. F lood. N ow, I  th in k you know thi s, bu t a few days a go we had 
here  the  Nation al In st itu te  fo r Occup atio nal  Sa fe ty  and He al th , the  
N IO SH  group, and they are  also very much inte res ted  in  lu ng  diseases, 
as you know.

Do you ta lk  to these people?  Ha ve  you developed any  kin d of a 
working rel ati onship wi th th at org aniza tio n?  Ha ve  you  thou gh t in 
any way  a bout jo in t fu nd ing some o f these  research act ivi ties? We al­
ways  get aro und to th at . Ha ve  you thou gh t abou t jo in t fund ing some 
of  these researc h act ivi ties?

Dr . L evy. We hav e thou gh t abo ut and tal ked abou t and indeed  do 
have some mi nim al jo in t fund ing . Pe rhap s the  m ost im po rta nt  th in g 
is Dr.  Me rch ant  of  N IO SH, whose exp ert ise  is in the  lung  area, has  
jus t been nom ina ted  to  o ur  Pu lm on ary Diseases  A dviso ry Committee. 
Dr . Len fant , ou r Di recto r of  the Div ision of Lu ng  Diseases, is on the 
N IO SH  Advisory  Com mitt ee. So, wi th th is  int erl ockin g dir ector ate , 
we keep famili ar  wi th each othe r's  ac tiv itie s and events.

BLOOD RESOURCES

Mr.  F lood. Now, your  budget also shows you are go ing  to  spend 
$10 mi llio n for  wh at  you call blood  resources. We ll, supp ose you 
tel l us brief ly how you are  go ing  to spe nd th at  money.  W ha t kind  
of  act iv ity  are you go ing  to supp or t ?

Dr . Levy. Blood resources is a new ma ndate d are a to  the  In st itu te . 
Th ere  is an enormous research void  there . The t echniques  f or  f ract io n­
at in g blood  into  the cell elem ents , the  red  cells, the whi te cells, the  
pla telets , which are used fo r the  tre atmen t of  many diseases, the  
technique s fo r sepa ra tin g the plasma pro tiens,  like  ant ihe mo philic  
factor  fo r hem ophil ia, albu men, globul ins,  have  not rea lly  been de­
veloped fu rthe r s ince Wo rld  W ar  I I.

W ha t we are  doin g w ith  th is  money is t o s up po rt  research to  deve lop 
be tte r fra cti onati on  processes and the  prese rva tion of  pla tel ets  and  
white  cells used fo r pa tie nts wi th bleeding problem s, infect ions, and 
mal igna ncies.

Mr.  F lood. How long h ave  you been at  it?
Dr . L evy. We h ave  su pp or ted some bloo d resou rce research fo r ab out 

5 years. We increased ou r am ou nt  of su pp or t la st  yea r. The am ount 
of  s up po rt we can give the  b lood  resource are a in the  fu tu re  is lim ited 
by the tot al budget th at  we h ave.  So, it is not  increasing. The op po r­
tu ni ty  a nd  the need  is g rea t in th is area . Of course, fina lly,  we c on tri b­
ute to  the  work  of several of  the  tas k forces of  the  Americ an Bloo d 
Commission, which are  moving forw ard, on the issues of safe  labeling  
procedures, reg ion alizat ion , donor rec ruitm en t, blood ut iliza tio n, and 
blood resource  da ta  collection.
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Air. F lood. In  the mate ria l th at  you did  sub mit to  the  committ ee, 
you  say th at  25 perce nt of the 8 mi llio n pi nt s of blood th at  are  col­
lected each year is never tra ns fused at  all,  and much  of the  25 pe r­
cent—and  this  is  y ou r lan guage—is wasted. \V ell,  w ha t are  you doing  
to redu ce the  waste  ?

Dr. L evy. W ha t we are  tryi ng  to do is to accompl ish reg ion ali za ­
tion of the blood supply,  be tte r sh ar ing of blood and blood  pro ducts , 
an d be tte r blood resource manag ement  practices. We are  also im ­
prov ing  the  she lf life  of blood and blood pro ducts . For example, 
ju st  abo ut to come into law,  is the  ad din g of adenine to sto red  red  
blood  cells. This will  allow  the  lifesp an  of the red  blood cell packs 
to be ex tended  f rom  21 to 35 days.

I would like to amplify my answ er for the record. Tlie term  “was ted” needs to be understood. It  refe rs to the  number of unit s of blood draw n that  are  not transfused. Most of the time these  units  are  utilized  for plasm a fra ctiona­tion, which yields such valuab le products as albumin, gamma-globulin , and typing reagents. The number of uni ts of blood actua lly wasted by outd ating is 
very smau aitnough 1 canno t give an exact  figure. Final ly, there is an ir re ­ducible minimum of uni ts th at  cannot be utilized because they test positive 
for hep atit is or syphilis,  because they are accidentally contaminated, or because the  containe r does not conta in the prescribed qua nti ty of blood.

Mr. F lood. W e keep he ar ing from groups  of all  k ind s t hat  they can­
not get blood, they cannot get blood componen ts. Th e hem oph iliac, 
you  mentioned , the y can’t ge t the blood. W ha t abo ut th is  ?

Dr . Levy. The problem  is th at  one of the  oth er th ings  we h ave  to 
do is g et  b ett er  d ata on the  requirement s in blood. I  wou ld be pleased 
to deve lop fo r the  record wha t we are d oin g to  be tte r develo p th e b lood 
resources,  both in researc h and in education.

One  of  the problem s is th at we have to  ed ucate the  physic ian  on how 
to  use blood. Of ten  the  use of only  the  red  blood  cells and the  sav ing  
of  th e plasma fo r oth er uses wou ld be as effective, if  not  more  effective, 
fo r the  pa tie nt.  Bu t, it  is sti ll a common pra ctice  t o give  whole  blood 
tra ns fusio ns  whe re red  cells wou ld do, so t hat  pla sma and oth er com­
ponen ts become acce ptab le. So, it is both  a rese arch effo rt and  a n edu­
cation e ffort th at  we have ahead  of  us.

Air. F lood. Then you bett er  do t hat  fo r th e record.
[T he  i nforma tio n fol low s:]

Deve lop ment of B lood R esources

Currently , our major effort is concentra ted on the  supp ort of a Natio nal Re­search and Demonstra tion Center.  This  is the Puget Sound Blood Center in con­
junc tion with the University  of Washington at  Seatt le. This cente r conducts  both research and education programs  at  the level of physicians, nurses , donor recr uite rs, laboratory technicians,  blood donors, and the  public at  large. The Puge t Sound Blood Cente r is looked on as a model of educational efforts and of proper util izat ion of the blood resources. Second, the Insti tute supjio rts a pro­gram project cur ren tly  at  a level of $1.8 million at  the  New York Blood Center. 
This  is the  largest single blood center  in the  coun try and the  one w ith the most extens ively  developed resea rch facili ties. This research involves, among other things,  obtaining optimal yield of plasma and antihemoph ilic factor , automate d 
procedures  for labe’ing blood and blood specimens in a way to eliminate  human errors , and r esearch in  plasma frac tionation.

The Insti tute supports a number of contrac ts dealing  with improved methods of plasma fractionation involving several outs tand ing labora torie s. The Insti tut e 
also supports a large con trac t that  entails  ent irely new approaches  to plasma fractionation and the operation  of a pilot plant intended to enable  blood banks
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from all over the coun try to send plasma for processing by efficient methods. We 
have supported the development of a sterile  connect ing device which will allow 
the shelf life of frozen bioou to be extenued  signif icantly  by allowing sterile  
tra nsfer  al te r thaw ing and thus impact ing on the util izat ion of the nat ional 
blood resource. In addit ion, the resea rch conducted with  funds from our In sti ­
tute on blood substitu tes,  as i mentioned earl ier, if successful, may sub stan tial ly 
alleviate the need for human blood.

One of the task  forces of the  American Blood Commission, ope rating under a 
con trac t from the Ins titute , is inve stiga ting methods of studying  donor motiva­
tion and systems of donor rec ruitment with  a view to obta ining par ticipat ion  
of a larger segment of the population  than th at  which con stitutes the donor 
I>ool at  present.

The Ins titute  will be sponsoring a Nat iona l Workshop on Logist ical and 
Managerial Problems in Blood Banking.

ANTI HEM OPH IL IA C FACTOR

Mr. F lood. Now, last year again we talked about—I forget  the 
phrase you used—antiheniophiliae concentrate, that  the person can 
carry  r ight  with him, and administer to himself as he needs it, when­
ever it might be. What progress are you making in developing ade­
quate quantities of th is concentrate ? At a reasonable cost?

Dr. Levy. That  is a problem. We have set up a pilot plan t in New 
York tha t is attempting to see how cheaply, and how effectively, and 
how safely one can make largo quantit ies of this antihemophiliac 
factor.

The problem in making the material is tha t there is a loss in activity  
during preparation. One does no t recover all the  effective material.

Mr. F lood. But there is progress in this  now.
Dr. Levy. There is progress, and we are very excited about the new 

potential fractionation procedures th at may allow us to prepare even 
safer and more potent antihemopliiliac factor.

BLOOD DONATIO N SYST EM

Mr. F lood. Now, you also identi fy as one of your big objectives the 
establishment of an all-volunteer blood donation system. Well, how 
do you plan  to do this? At what point in time do you plan  to achieve 
this ?

Dr. Levy. We do this now primarily by encouraging the vo luntary 
sector. The moral effects of the American Blood Commission and its 
groups are moving toward this. The exciting th ing, Mr. Chairman, is 
that  the amount of paid blood 5 years ago was estimated in this coun­
try  as 22 percent. The amount of paid blood now, of the number of 
units of blood now collected, is estimated to be about 7 percent. We 
have this rapid reduction because more and more of the large blood 
collectors are moving toward voluntary blood donations, and it looks 
like the realization of the better safety, of the voluntary blood, is hav­
ing an effect. Post transfusion  hepat itis has been massively reduced. 
Other events are helping, too, like the new BOB regulations  that will 
require a unit of  blood to be labeled as whether it is paid or  voluntary. 
This will hasten and speed up the movement to an all -voluntarv blood 
donor source. We are delighted with the movement, with the decrease 
in the amount of paid blood and the associated decrease in hepati tis 
risk.
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BLOOD DAT A SY ST EM

Mr. F lood. Y ou also sta te as one of yo ur  objectives the  developm ent 
of a na tio na l blood  d ata syste m. W ha t do  you mean ? Is  that  cu rre nt ly  
un de r developmen t, or  is th is som eth ing  you are go ing  t o st art  some­
tim e in  the  ne ar  fu tu re  or w ha t ?

Dr . Levy. One of the  four  t ask forces th at  we s up po rt th roug h the  
Am erican  Blood Commiss ion i s on the  development of a na tio na l blood 
da ta  system . I t  is qui te c lear------

Mr. F lood. National blood d at a system?
Dr . L evy. Y es; it  i s q uite cle ar  that  th e best  way to  g et  a ll the  da ta 

we need on our blood reso urce is to get  the  vo lunta ry  groups  to go 
ahead  an d collec t it. They hav e s ubmi tted a repo rt  now t o sug ges t the  
cre ation  of the  cen ter,  so th at  is where  we sta nd  now. I t  has moved 
fro m a task  fo rce to a recommenda tion  f or  the  creation o f a blood da ta  
cen ter , and we w ill be lo oking ove r the ir pla ns  1 am  su re over the  nex t 
3 to 6 m onths.

Mr. F lood. H ow much are  you  going t o spend on th is  da ta  system 
in 1977 ? How much are you  going  to spend in 1978 ?

Dr . L evy. R ig ht  now, M r. Ch air man , in  1977 we hav e been s up po rt­
ing the  t ask force. That  cos t is a lit tle  over $150,000 now. In  1978, we 
hav e no do lla rs ava ilab le ri ght now to help su pp or t th is center.

Mr. F lood. Al l rig ht . Do you  h ave  an y idea  how much it  would cost 
when it  is in  fu ll o perat ion  ?

Dr . Levy. W hen  it  i s in fu ll opera tion, we hope  it  w ill not cost the  
Government , except to get  infor ma tio n, lar go  am ounts  o f dol lars . We 
hope  it  will  come th roug h vo luntary don atio ns fro m the  mem bers  o f 
the Am erican  Bloo d Commission. Bu t, it  may cost us in the  yea rs in 
which  it  is bein g set up to un de rw rit e it any where  f rom  $1 to  $3 mil­
lion a year .

Mr . F lood. N ow, you have been ta lk ing a gr ea t dea l abou t t his , bu t 
how lon g has  your organiza tio n been wo rking  on  the  develop men t of 
a na tio na l blood poli cy?  Ag ain , how much  of  the  taxp ay er s’ money 
has  H E W  alr ead y spen t on t hi s m at ter ?

Dr . Levy. A n ati on al blood poli cy was prom ulg ate d in 1973.
Mr.  F lood. Tha t is H E W  ?
Dr . L evy. Yes. T he  Am erican  Blood Com mission s ta rted  in 1975. We 

were  given the  ma ndate  to  ge t effec tively  invo lved  wi th ou r rene wal  
leg isla tion in 1976.

The H E W  i tse lf has n ot  sp en t l arg e amoun ts o f money. W ha t it  has 
done  h as  been to serve  as a pol icem an, a ga dfy, a mo ral ist,  g et tin g all 
of  t he  collector s, pro vid ers , use rs of blood tog eth er,  to move this  f ield 
towa rd  the  goals of  the  na tio na l blo od pol icy.

N A TIO N A L BLOOD PO LI CY

Mr.  F lood. W hen  will  you be able to t ell  us th at  H E W  actu all y has 
an official na tional  blood pol icy?

Dr . Levy. HEW  has an official na tio na l blood  pol icy now.
Mr. F lood. When  is it  going  to be fu lly  im plemented ?
Dr . Levy. Fu ll imple me nta tio n we think  will  be most effective if  i t 

is done  vo lunta rily by the  grou ps  involve d in the Am erican  Blood 
Commiss ion. I f  the y do not move in the  n ex t year or  two, towa rd the
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goa ls—a nd  T commented ea rli er  that  we are p leased t ha t we are  ma kin g 
pro gre ss,  rapid progress.—th en  more reg ula tions , like  the  reg ula tio n 
th at  BOB jus t prom ulg ate d abo ut labeling  o f b lood, will be neces sary  
to achieve all of  the  goals . Bu t, we are  very plea sed, Mr.  Ch air ma n, 
with wha t we see.

Mr.  F lood. All rig ht . As long  as your objective is to find ways  to 
lower the  cost of  processing , sto rin g blood, tran sfus in g the  b lood------

I)r . L evy. To lower  the  cost, increase the qu an tit y,  decrease the  tox ic­
ity . an d increase the s afe ty of  thi s blood.

Mr.  F lood. The ans wer is yes?
Dr . L evy. Yes, Mr. Ch airma n.
Mr.  F lood. All rig ht .
Now, in addit ion  to your  In st itu te , the  A rthri ti s In st itut e also  s up ­

po rts  res earch in a ll kin ds of  blood re lated  diseases. Can  you tell  us  how 
you div ide up th is  work? Can you tell us how the  are a is div ided? Do 
you coordin ate  yo ur  act ivi tie s ?

Dr . L evy. W ith  the  passage of  th e new leg islation  th at  made us the  
He ar t, Lung, and  Blood In st itut e last year,  we set up an NTH Blood 
Co ordina tin g Com mit tee.  We meet wi th the  In st itu te s at  the NTH  
th at  conduct or  su pp or t a sign ific ant  am ount of  research re lated  to 
blood.

Ac tua lly , the  larges t su pp or te rs of blood research at the  N IH  i s the  
Cance r In st itu te . We meet wi th these gro ups. IVe review each ot he r’s 
pro gra ms . T his f irst  ye ar has  been spen t p rim ar ily  in d eve lop ing  a glo s­
sa ry, a thesaurus of wh at is blood re lat ed  and what is not , an d how 
much we are al l sp endin g on it .

W ha t we are  ge tti ng  down to  bus iness to  now is to  look at  each o the rs 
new ini tia tiv es , where can  we wor k tog eth er.  In  several  areas we are  
coop era tin g;  fo r example we have two pro jec ts wi th the  Cance r In ­
st itu te  where we are  co shari ng  in the su pp or t of  program s, ju st  wh at 
you a re intere ste d in.

FU ND IN G BLOOD RESEARCH

Air. F lood. We h ea rd  them  a t some length . Tha t is w hy I asked you. 
W ha t about th is now ? Can you th in k of  a ny  reason why  t his  com mi t­
tee sho uld n’t ap pr op riate all  of the  do lla rs now fo r blood re lated  re ­
search into a sing le In st itut e?  Yours , fo r ins tance?

Dr. L evy. Air. Ch air man , I  would say t hat ------
Mr. F lood. That  is a tough one.
Dr . L evy. The his tor ica l pers pec tive  of  the  su pp or t of  bloo d, the  

manpo wer, the  expertis e fo r specific elem ents  o f bloo d exists th ro ug h­
ou t the  N IH ------

Air. F lood. Should we ap pr op riate the fund s to  a sing le In st itut e,  
such  as yo ur  In st itut e ?

Dr . Levy. I  th in k fo r the inv estig ato r and fo r the scient ific field, a 
mult ipl ici ty of sources is more effect ive, if  the  sources are  effective ly 
coo rdinated.  T ha t is wha t we-aim t o do.

Air. F lood. Then  you d o th is fo r th e reco rd.  I de nt ify y ou r I nst itu te ’s 
rese arch objectives—talki ng  in the  area of blood  diseases—a nd  also 
iden tif y the  objectives of  the  A rthri ti s In st itut e in blood diseases.
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Dr. Levy. I will add to that  the objective of several of the other 
Institu tes engaged in blood research as well.

Mr. F lood. That is all right.
[The information follows:]

B lood Rese arc h Objectives

Currently , the responsib ilities for research in the genera l field of thrombosis 
and hemostasis,  which include the hemophilias and other clotting disorders, and 
the responsibility for research in sickle cell anemia and rela ted conditions , in­
cluding Cooley's anemia, rest with the National Hear t, Lung, and Blood In sti ­
tute. Another  area which is essentially the sole responsibi lity of our Insti tute is 
blood resources, and this  includes research on the prese rvation of the various 
blood components; on component therap y; on the safety of blood, which involves 
hep atit is researc h; and on the utilization , the logistics, and the management of 
the nationa l blood resource.

The National Cancer Ins titute  has  the primary respons ibility for malignant 
blood diseases, leukemia, Hodgkin’s disease, and other  lymphomas, and. because 
of the close relatedness of these diseases  to white corpuscles, for white blood cell 
research also. The National Ins titute  of Allergy and Infect ious Diseases is also 
involved extensively with research in white  blood cells because of their func­
tion in infectious  diseases, and in hepat itis  research, because the infectious agents 
are  viruses.

There is compara tively litt le overlap between these mandates. There is con­
siderable overlap between the  concerns of our  Ins titute  and those of the N ationa l 
Ins titute  of Arthritis,  Metabolism, and Digestive Diseases in the  area of red cell 
resea rch—an overlap that  is the result of histo rical  developments. The National 
Insti tut e of A rthri tis. Metabolism, and Digestive Diseases has  a prim ary interest 
in metabolism in genera l and has a long record of supporting research  in red cell 
metabolism and related subjects . It  would be difficult to discontinue or transfer 
such a program withou t a disruptive dislocation not only w ithin  the National In ­
sti tutes of Health but within the scientific community th at  has  been relying on 
exist ing support  mechanisms in specific Inst itutes. The N ational Heart, Lung, and 
Blood Ins titute  has established, in keeping with the mandate  embodied in the 
Renewal  Act of Public Law 94-278, a blood coordinating committee on which 
every Ins titute  at the National Ins titu tes  of H ealth  with a significant inte rest  in 
the field of blood research is represented.

K ID N EY  DTSEASE RESEAR CH

Mr. F lood. Now, in tha t material you gave us on your intramural 
research program that you are conducting on kidney diseases, what 
specifically are you doing in this area? Anything promising on the 
horizon?

Dr. Levy. The kidney disease research program in intramural has 
l>een in existence for almost 20 years. The most exciting work they 
do is with micropuncture, looking at the factors that affect the ex­
change of salt of electrolytes, of materials, in the kidney nephron, 
learning about active energy systems that are involved in effectively 
helping the body get rid of waste products, salt, and water.

Mr. F lood. It  is costing the medicare trust  fund $600 million a year.
Dr. Levy. Mr. Chairman, let me say that the extramural kidney 

research with renal dialysis, is supported by the Arth ritis  Institu te.
Mr. F lood. Well, I know. Yes; the Arthritis Insti tute also has this 

program. By the way, so does VA.
Dr. Levy. That is right.
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cooley’s anemia

Mr. F lood. Now, we talked a little while ago, not this year, about 
using the drug  Desferal to treat  Cooley’s anemia. How successful is 
that  drug  { What about side effects on that one ?

I)r. Levy. The p rimary problem is rela ted to the pain of the injec­
tions of the material. We are very pleased right  now that continuous 
infusion of Desferal seems to l>e decreasing iron stores in the heart  
and other organs. We really just started funding projects in this 
area, and we hope, in the next 2 to 3 years, to get more definitive 
information.

SP EC IA LI ZE D RE SK VR CII CE NT ER S

Mr. Fi .ood. Now, it was back in 1971, you started to fund the 
specialized research centers. You were out there. Well, how many of 
these are you currently suppo rting,  and can you identify thei r major 
accomplishments? You can do some of tha t for the record.

Dr. Levy. I would be pleased to develop it for the record.
Mr. Fi/>oo. And we would like to know how much are you going 

to invest in these centers, in 1977, and how much in 1978.
Dr. Levy. $33 million in both 1977 and 1978. But we will provide 

that  for  the record.
[The information fol lows:]



440

SPECIALIZED CENTERS OF RESEARCH

In trod uc tio n

In 1970 the Nat ional Heart , Lung, and Blood In s ti tu te  (NHLBI), announced 
a program to es ta blis h, on a compe titi ve  ba sis , a lim ited  number o f research 
centers  devoted to  specif ic  disease problems id e n ti fi e d  by the In s ti tu te  as 
o f high p r io r it y .  The obje ct ive of the In s ti tu te  in  es ta bl ishing  Specialized 
Centers of Research (SCORs) was to focus resources, fa c il it ie s ,  and manpower 
on p a rt ic u la r problems to  exp edi te the  development and appl icat io n of new 
knowledge es se nt ia l fo r  improved diag no sis,  treatm ent, and pre vention of  
ca rd iov ascu lar  pulmonary and blood dise ases. The in i t ia l  program, under­
taken a ft e r extensive pla nn ing,  cons isted of fo ur  groups of  SCORs, each 
group addressing one of  the fo llo w in g disease areas: a rt e ri osc le ro s is , hyper­
tens ion , pulmonary diseases, and thrombosis.  In Fiscal 1975, a f i f t h  group 
of SCORs, foc us ing  on ischemic  heart  disease, jo ine d the program. In Fiscal  
Year 1976 a to ta l of  53 cen ters were ac tiv e with  funding  to ta lin g  $32 m il lio n . 

The SCOR Concept

A SCOR is  an id e n ti fi a b le  orga niza tio na l un it  w ith in  an in s ti tu ti o n . The 
spec if ic  purpose of these gra nt-supported  centers is  to advance bas ic 
knowledge and develop the most e ff ec ti ve  methods of c li n ic a l management 
and pre vent ion  in  th e ir  designated disease areas. Programs o f a SCOR may 
Inc lude ba sic,  developmental, or applied projec ts  and c li n ic a l inve st igat ions  
as they re la te  to  a ce nt ra l theme. The SCOR concept requ ires th a t each type 
of SCOR be a pa rt  of  a na tiona l network o f Centers of  Research addressing 
s im ila r problem areas and th a t there be close coordina tio n among SCORs 
w ith in  the network. To accomplish th is  ac tiv e co or dina tio n,  SCOP. Di recto rs 
meet re gula rly  to review progre ss,  discuss common in te re sts  and problems, 
and plan  co lla bora tive e ff o r ts . Each SCOR also has a spec ial  co lla bora tiv e 
re la tionship  with  the NHLBI, work ing close ly  with  the In s ti tu te  s ta f f  to 
fu rt he r ap prop ria te NHLBI goals as se t fo rt h  in  the Nation al Plan.

The in te ra ction  o f sc ie n ti s ts  from various  d is c ip lin es w ith in  a SCOR is  
more than a casual one brought about by mutual in te re sts  in  the designated 
SCOR research area.  There is  an activ e co lla bor atio n of bas ic sc ie n ti s ts  
and c li n ic a l researchers on pr ojec ts  o f mutual in te re s t.  In add it io n , SCOR 
inve st ig at or s are made aware o f the en ti re  SCOR program via seminars in  which 
they des crib e th e ir  own cu rren t research a c ti v it ie s  and lea rn of re leva nt  
work by othe r in ve st ig ato rs .

Although the maximum award period fo r  a SCOR is  fi v e  years, co nt inua tio n of  
suppor t, a ft e r  the f i r s t  ye ar , is  su bjec t to sa tis fa cto ry  performance.
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Evaluation o f each SCOR is  ca rr ie d out  via pe rio dic v is it s  o f In s ti tu te  
s ta f f  and ou tside consultan ts to  review progress. In addit io n, s c ie n ti fi c  
progress is  evaluated an nually by members of the ap prop ria te NHLBI S c ie n ti fi c  
Advisory  Committee. This  peer review by non-Insti tu te  sc ie n ti s ts  is  an 
important component o f the  ev alua tio n of each SCOR.

Over fi v e  years o f experience w ith the f i r s t  phase of  the SCOR 
program has demonstrated it s  value fo r hi gh ly  o ri g in a l basic  research,  fo r 
s c ie n ti fi c  communication, and fo r  applied research in  preven tive and thera­
pe ut ic  medicine . Recently completed compe titi ve  s o li c it a ti o n s  fo r  a second 
phase of SCORs should fu rt he r th is  program aimed at the so lu tio n of spec if ic  
problems of high p r io r it y .

Curren t Status of the Centers

Arterioscle ro sis

The programmatic focus of the A rt e riosc le ro s is  SCORs is  on the development 
and applic atio n o f new knowledge es se nt ia l fo r the improved dia gnos is,  
treatm ent and prevention of  ath ero scle ro tic disease.

In the f i r s t  fi v e  year phase o f the SCOR program (1971-1975), 15 a rte r io ­
sc le ro sis cen ters  were funded. As of  fi s c a l 1976 13 cen ters remained in  
the program, with  one center  converted to a regu la r research gran t and 
another replaced by a Nation al Research and Demonstration Center. The 
geographical d is tr ib u ti o n  of  the  13 cen ters  is  shown in  Figure 1.

A new na tio na l compe tition  was announced in  May 1975. As a re s u lt , ea rly  
in  fi s c a l year 1977 eig ht SCORs were awarded includ ing s ix  renewals and 
two new Centers. The remaining seven SCORs are now in  a phase-out period.
I t  should be noted th a t co nt inua tio n o f a SCOR beyond a maximum of fi v e - 
yea r funding is  not  au tom atic ; ex is ting  cen ters  must compete with  new 
ap pl icat ions  under sc ru tiny o f the peer review mechanism. The comp et itiv e 
nature  o f cen ter  renewals extends across the en ti re  SCOR program to insure  
the highes t qu a li ty  research di re cted  at  research problems of cu rren t 
s ig nifi cance.

Curren t a c ti v it y  is  centered in  three major  areas w ith  severa l stu dies 
w ith in  each area: c li n ic a l stud ies  of hyperlip ide mia and vascula r disease, 
animal and tis su e stud ies  and basic  labo ra tory  in vestigations. Highl ights 
o f accomplishments inc lud e a community-based study of ad ul t coronary heart  
disease ri sk  fa c to r redu ction  through li fe s ty le  m odifi ca tio n; extens ive 
prevalence stu die s among 14,000 ch ild re n from fo ur d if fe re n t SCOR popula­
tio ns  o f ri s k  fa ct or s such as diab etes , high  blood pressure and high blood 
li p id s ;  and stu die s o f the metabolism o f lip opro te in s and li p id s .

Hypertens ion

Five Hypertens ion SCORs were funded with  the Phase One Program inaugurated 
1n 1971. Through a na tio na l comp eti tion in it ia te d  in  1974, fo ur  centers  
were funded in  fi s c a l 1976 fo r  Phase Two of the Hypertension SCORs (Fig ure  2) . 
The four  Centers co ns is t o f one new Center and three renewals; two Centers 
were termin ated.
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The major  th ru st o f the Program is  a study o f the re n in -s te ro id  re la ti o n ­
ships in  hypertension. Much work has been done on "biochemical p ro fi li n g "  
which re la tes plasma renin  a c t iv it y  and aldo sterone ex cret ion rates  to the 
type  o f hypertension in  orde r to de fine groups of  hypersives responsive to 
spec if ic  types of the rapy. Ste ro ids,  which may expla in some of the d iu re ti c - 
responsjve types of hypertens ion , have re ce nt ly  been id e n ti fi e d . Accomplish­
ments in  the p u ri fi c a ti o n  and c ry s ta ll iz a ti o n  of sa liv ary  renin have been 
made. The SCOR Program has fu rt he r elu cid ated  the di ffe renc es  between 
two types of  experimenta l renal hypertension - "one kidney and two kidney 
hyp ertension. The one-k idney type is  produced by renal artery  constr ic ­
tion  o f the remaining kidney fo llo w in g un ila te ra l nephrectomy and the two- 
kidney typ e, by renal artery  constr ic tion  of one kidney,  the oth er remaining 
in ta c t.  These two types seem to be d if fe re n t in  th e ir  co nt ro l mechanisms.
New inform at ion has been generated in  regard to  the re la tio ns hi ps  of  
body f lu id  volume to oth er ab no rm ali ties th a t charac teriz e hyp ertens ion. 
Natura l h is to ry  stu die s invo lve two aspects — one of renin as a de ter­
minan t o f ath ero sc le ro tic  comp lica tion s in  hypertens ive patien ts , and the 
second, mal ignant  hypertension in  young black men.

Ischemic Heart Disease

From 1967 to 1974 the Myocardia l In fa rc tion  Research Un its (MIRU's) pi o­
neered in  deve loping inno va tiv e and e ff ec ti ve  techn iques in bas ic and 
c li n ic a l research and treatm ent o f heart  at tack s.  In fi s c a l yea r 1975, 
a ft e r a nationw ide co mpe tit ion,  nine  Ischemic Heart  Disease SCORs were 
funded (Figure  3) with  a mandate to  broaden the research focus to  the 
var ious man ifesta tions  o f ischemic heart disease. The ob ject ive c f 
the program is  to  sup por t m u lt id is c ip lin a ry  c li n ic a l and fundamental 
research di rected  at the redu ction  of death and d is a b il it y  from ischemic 
heart  disease.

Research in  the Ischemic Heart Disease SCORs focuses on c li n ic a l manife sta­
tio ns and the pa thophysiology,  bio chem ist ry and anatomy o f ischemic heart  
disease. In ve st igat ions  on pa tie nt s with  suspected or known acute or 
chronic  ischemic heart disease are inc luded spanning the complete spectrum 
o f ischemic heart  disease from the ea rly  de tect ion  of la te n t ischemic heart  
disease to such problems as acute  myocardial in fa rc ti o n , sudden cardiac 
death, angina pecto ris , con ges tive  heart  fa il u re , emergency medical care 
and card iac  re h a b il it a ti o n . Studies  also inc lud e research re leva nt  to 
ischemic heart disease in  non-c lin ic a l la bora to ries, such as bio chem ist ry,  
elec tro ph ys io logy , patho log y, hematology, and endocr ino logy labo ra to rie s.

The cen ters have already made a number o f co ntri bu tio ns  toward protec tin g 
ischemic  myocardium, quan tif yi ng  in fa rc t si ze , and in  complet ing a c li n ic a l 
t r ia l  to te st whether su rg ical  or  medical trea tment  is  the best trea tme nt 
fo r  uns tab le angina pecto ris.
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Pulmonary Diseases

The Pulmonary Disease SCORs inaugura ted in  1971 resu lte d in  the funding  
o f 11 centers . I t  was recogn ized, however, th at these cen ters were 
weighted toward the study o f chronic  lung diseases. Consequently a 
second competit ion  announced in  September 1971 expanded the program in  
1972 to  17 centers  w ith  an adequate research balance includ ing f ib ro ti c  and immunologic diseases, environm enta l fa ctor s in  pulmonary diseases and therap eu tic  in te rv entio ns.  A th ir d  Pulmonary Disease SCOR comp eti tion was announced in  March 1975 and in v ited  ap pl icat ions  fo r  both renewal of  
ac tiv e SCORs and new SCORs. As a re su lt  of  th is  comp eti tion the to ta l number of  centers  has grown to 24 (Figu re 4) . Each of these centers  addresses it s e l f  to one of  fo ur  disease categories includ ing chron ic 
diseases of  airw ays , ped ia tr ic  pulmonary diseases, f ib ro t ic  and immunologic pulmonary diseases, and pulmonary vascula r diseases. Wi thin these disease ca tego rie s,  topics  of p a rt ic u la r in te re s t are ir re ve rs ib le  chronic  br onc hiti s and emphysema; asthma, hyal ine membrane disease (neonatal re sp irato ry  di st re ss  syndrome); cystic  fi b ro s is , fi b ro s is , b ro n ch io li ti s  and othe r ob st ru ct ive lung dise ases; id e n ti fi c a ti o n  of ri s k  fa ctor s fo r f ib ro t ic  and immunologic pulmonary diseases, pulmonary hyp ertens ion and pulmonale; and pulmonary edema.
Through these SCORs i t  has been demonstrated th at simple screening tests fo r pulmonary fu nc tio n can be used w ith s e n s it iv it y  and s p e c if ic it y  to  diagnosis subclin ic a l pulmonary emphysema; radio gra ph ic imaging techniques  have been developed which now al low v is ua liza tion  o f the sm alles t lung un its ; the pre vention and management o f re sp ira to ry  di st re ss  syndrome has been improved; much basic  knowledge on the ontogeny and phylogeny of  the surfa ca nt  system has been developed.

Thrombosis

The Thrombosis SCORs have launched a mul tif ac et ed  program o f research in to  the e tio lo gy, pathogenesis, pre vention and treatm ent o f thromboembolic 
disease. Much of  the work is  basic  in  na ture, e lu cidatin g var ious deta ils  o f the high ly  complex coagula tion mechanisms and th e ir  in te rr e la tionsh ip s w ith  blood p la te le ts  and the vesse l w a ll .

Phase One of  the thrombosis  SCOR com petition  es tabli shed  fi v e  SCORs. In 1976 a new comp eti tion resu lte d in  the funding  o f three SCORs (Figure 5) .
Two of these Centers are renewals, and one is  a new Center; three of the o ri g in a l Centers were termina ted . Each thrombosis SCOR has it s  own pa rt ic u la r mix o f bas ic and c li n ic a l research a c t iv it ie s ,  re fl e c ti n g  the in di vi du al  ta lent s and in te re sts  o f it s  s c ie n ti s ts . However, in  a ll  Centers the ro le  o f the p la te le t in  thrombosis is  one of the  princ ip a l fo ci o f a c t iv it y .  P la te le t research has proceeded along the fo llo w in g lines : s tr uc tu ra l de ta il down to the molecula r le ve l,  using  elec tron  microscopic , biochemical and immunological techniques; the re la tion  to li p id s  in  thrombus form at ion;  e lu cidat io n of  the mechanism of  p la te le t agg regation and the "re lea se " phenomenon. Of p a rt ic u la r in te re s t has been an in te ns ive study o f the st ru ct ure  of the
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fib rino ge n molecule and It s  breakdown products . The ro le  o f these products 
1n thrombosis  in it ia t io n  is  under stu dy . From these stu dies new means of 
diag nos is o f in c ip ie n t thrombosis may be expected. In addit io n, the throm­
bosis  SCOR program has encompassed such stu die s as noninvasive  techniques 
to  de tect  deep vein thrombosis ; the development o f labo ra tory  techniques 
fo r the evalua tio n and co nt ro l thrombosic the rapy; and c li n ic a l t r ia ls  of  
p la te le t- in h ib it in g  drugs fo r  prevention of thrombosis in  pa tie nt s a t high 
ri s k .

Future Funding

As noted 1n the prev ious se ct ion,  a ll  SCOR programs except fo r  Ischemic 
Heart  Disease, have embarked on th e ir  second phase awarded in  fi s c a l 1976 
The Ischemic Heart Disease SCORs w il l not  be ready fo r  a new comp eti tion 
u n ti l 1979 with  po te nt ia l funding in  1980. The fo llo w in g table shows the 
expected expenditures  fo r the SCOR program fo r fi s ca l 1977 through fi s c a l 
78, and the expendi tures in  FY76.

Funds (M ill io ns o f do lla rs )
SCOR Program # Ac tive FY76 Prior to  FY76 FY76 FY77 FY78

A rt e ri o ­
scle ro si s 13 47.8  5.9 10.0 7.7

Hypertension 4

Ischemic Heart 
Disease 9

Pulmonary
Diseases 24

Thrombosis 3

To tal 53

14.2

7.8

3.6 3.2 3.9

9.7 9.7  9.6

34.7 10.3 6.8  11.0

12.0 2.8  3.0  2.9

116.5 32.3 32.7 35.1

Table 1. SCORs Expenditures  (Projected  fo r FY77 and 78)



ARTERIOSCLEROSIS

OB LIGA TI ON S

Funding History:
Fiscal Year  1976 ................... $ 5,9 25.30 5
Fiscal Years 1971-1975 . . . .  $47,788,577 

To tal  Fu nding to Da te .............. $53,713,882

AC TIVE  ORG AN IZAT IONS  - 1976 GR AN T NUM BER S
Program Inaugurate d in 1971

1. Albany Medical College,  Albany, New Y o r k ...............................................................................HL 14177
2. Bowman Gray School o f Med icine, Wake Forest University,

Winston-Sa lem, North C ar ol in a................................................................................................HL 14164
3. Massachusetts Institute o f Technology, Camb ridge,  M assachusetts........................................ HL  14209
4. Mayo F oundation.  Rochester . Min nesota ......................................................................................HL  14196
5. Rock efeller University. New York.  New Y or k.............................................................................. HL  14236
6. Stanfo rd University, Stanfo rd.  C a li fo rn ia ...................................................................................H L 14174
7. University  of Ca lifo rnia. La  Jo lla , Cal iforn ia .................................................................................H L 14197
8. University of  Califo rnia. San  Francisco . Ca lifo rn ia.......................................................................H L 14237
9. University  of Miami,  C ora l Gable s, F lo rid a ................................................................................... HL  14141

10. University of  Iowa, Iowa City, Iowa..................................................................................................HL 14230
11. University  of Southern Califo rni a, Los  Angeles,  Ca lifornia..........................................................H L 14138
ProgTaro E xpa nded in 1972
12. Lou isiana S tate  University. Baton Ro uge . Louis ia n a................................................................H L 15103
13. Univers ity of  Chicago, Chicago, Ill inois..........................................................J ............................H L 15062

Figu re 1. A rteriosc le ro si s SCORs
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HYPERTENSION

OBLIGATIONS
I Funding  History:

Fiscal Year 1976 ................... S3.580.919
• Fiscal Years 1971-1975 ... .$ 14 ,2 44, 139

S Tota l Funding to Date............. $17,825,058
I
I-------------------- -------------------

GRANT NUMBERSCURRENT ACTIVE ORGANIZATIONS

Phase One Inaugura ted in 1971 
Phase Two Awarded  in 1976

1. Boston University. Boston. M assachuse tts............................................................................ HL 18318
2. Cornell Medical School. New York, New Yo rk..................................................................... HL 18323
5. Indiana University Founda tion, Bloomington. In d ia na...................................................... HL 14159
4. Vanderbilt University School of Medicine, Nashville, Tennessee......................................... HL 14192

Figure 2. Hypertension SCORs
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ISCHEMIC HEA RT  DISEASE

Program Inaugurated in 1975
1. Ced arsS inai  Medical Center, Los Angeles, Califo rnia..............................................................HL 17651
2. Duke University, Durham, North Car ol in a.................................................................................HL 17670
S. Johns Hopkins University,  Baltimore, Maryland.......................................................................HL 176554. Massachusetts General Hospital. Boston.  Massachusetts...........................................................HL 176655. University of Alabam a, Birmingham. Ala bam a..........................................................................HL 17667
6. University of  California, San Diego,  Cal ifo rn ia ......................................................................... HL 17682
7. University of  Chicago. Chicago. Ill ino is................................................................ .. .................... HL 17648
8. University of  Texas Southwestern Medical School, Dallas, T exas...........................................HL 176699. Washington University, S t. Louis, Missouri .................................................................................HL 17646

Figure  3. Ischemic Heart Disease SCORs

87-1 55  0  -  77 -  29



PULM ONARY DISEASES

Phase One Inaugurated in 1971
1. Colu mbia University College o f Physicians and Surgeons, New York. New Y ork .................HL  14218
2. Johns  Hopkins University. Baltim ore. Mary land........................................................................ HL  14153
3. Medical College of  Virginia, Richmond. V ir gin ia ....................................................................HL  14251
4. University of Arizona, Tucson, Ar izo na...................................................................................... HL 14136
5. University of Cal iforn ia, La  Jolla,  Cal ifo rn ia .............................................................................H L 14169
6. University of Cal iforn ia, San Francisco, Ca lifo rnia...................................................................H L 14201
7. University of Te xas Southwestern Medical School, D alla s, T e x a s ..........................................H L 14187
8. University of  Vermont, Burlington, Verm ont............................................................................. HL  14212
9. University of  Washington, Seattle. Wash ing ton ........................................................................ HL  14152

10. Vanderbil t University School o f Medicine, Nashville . Tennes see............................................ HL  14214
11. Yale University, New Haven. Co nnecticut..................................................................................HL  14179
Program Expanded  in 1972
12. Boston University, Boston, Massachusetts..................................................................................HL  15063
13. Medica l College of  Wisconsin, Milwaukee, W isc on sin .............................................................HL 15389
14. Rancho Los  Amigos  Hosp ital. Downey, Ca lifornia....................................................................H L 15098
15. Tulan e University, New Orleans. Lo uis ian a................................................................................HL  15092
16. University of Pennsylvania. Philadelphia. Pennsyl vania.......................................................... HL  15061
Phase Two Awarded in 1976
17. Harvard University, Boston. Ma ssa chuse tts................................................................................HL 19170
18. Johns Hopkins University, Baltimore . Maryland........................................................................ HL  19157
19. University of California. San  Francisco,  Cali fornia ......................................................................H L 19155
20. University of Cal iforn ia. San Francisco. Ca lifo rnia......................................................................H L 19156
21. University of  California.  San Francisco, Cal iforni a..............................................  HL  19185
22. University of Missouri, Colum bia. Miss ou ri..................................................................................H L 19160
23. University of  North Carolina. Chapel Hill. North  C aro li n a ..................................   HL  19171
24. University of Washington, Seattle , Wash ing ton ...........................................................................HL 19187

Fig ure 4. Pulmonary Diseases  SCORs



THROMBOSIS

OBLIGAT IONS  
'• Funding History:
j Fiscal Year 1976 ......................$2,780 ,668
j Fiscal Years 1971 1975 . . . .  $ 12.046 ,667 '

i Tota l Funding to D ate ...............$14 ,827,335 1

CUR RENT ACTIVE OR GAN IZATIONS

Phase One Inaugurated in 1971 
Phase Tw o Awarded in 1976

1. Cornell University Medical College. New York, New Y ork .......................................................HL 18828
2. Tem ple University School  o f Medicine.  Philadelphia, Pen nsy lvania ......................................HL 14217
5.  Washington University. St. Louis, Missouri .................................................................................HL 14147

F ig u re  5 . Th rombo sis SCORs
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Dr. Levy. The sudden death program, the program on quan tifying 
infa rct size, new measurements of enzymes tha t can identify heart  a t­
tack in the first minutes of the hear t attack, have all come from the 
SCOR’s. The pulmonary SCOR’s have given us tremendous insight 
into the relationship-----

Mr. F lood. Are  you currently suppo rting everything you start ed in 
1971?

Dr. Levy. No ; many of the projects have been completed.
Mr. Flood. Wha t are you currently  supporting?
Dr. Levy. We will provide tha t for the record. I think, Mr. Chair­

man, you would be pleased to see tha t when the SCOR program runs 
a finite period of time, usually 5 years, we have competitive renewals, 
so tha t some centers that  we supported ini tially are not being supported 
now, and new centers are being supported  now tha t were not sup­
ported before.

Mr. F lood. All right.

GEOGRAPH IC PATHOLOGY

Mr. Obey. Doctor, let me just ask a few more questions.
Evidently  there has been some research around the country which 

indicates there is a correlation between the incidence of cancer and the 
incidence of hear t disease in the same geographical area; is that  
correct ?

Dr. L evy. No; tha t is not really correct, Mr. Obey. We have gotten 
in the last year into geographic pathology, and I have a map here 
tha t I will supply for the record th at shows the distribution of coro­
nary heart disease, the major heart disease killer. We have recently 
looked a t i t in relationship to the cancer map. Our map is quite differ­
ent from theirs. Obviously, there are a few places where there is over­
lap, but it does look in terms of the major heart disease forms, that  
the distribu tion of heart disease deaths and cancer deaths do not ovp” 
lap each other.

[The informat ion follow s:]
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Mr. Obey. So there is no signif icant co rre lat ion  in yo ur  jud gm en t. 
Dr . L evy. 1 am sur e th at there  m ay be some corre lat ion  in some in ­

du str ia lly  p ol lut ed  areas.  Bu t looking at  the U.S . map as a whole , the  
cancer  ho t spo ts do no t ma tch  up wi th the he ar t disea se ho t spots  as 
we are now t iel ining them ; tho ug h seeing ho t spots l ike thi s, M r. Obey , 
clearly  gives the sug gestion  th at  the re are  specia l fea tur es  about, fo r 
example, the  south easte rn  part  of the Un ite d St ates  th at  hav e to be 
inv est iga ted .

CAUSES OF HEA RT DISEASE

Mr.  Obey. W ha t are  general ly rega rded  as the three lea din g causes 
of  h ea rt disease ?

Dr . L evy. S mo kin g, hi gh  cho lesterol , high  blood pre ssu re,  a nd  di a­
betes  are t he fo ur  ma jo r ri sk  fac tors.

Mr.  Obey. I  have  he ard dif fer ent viewpoin ts on cholesterol . I t  ap ­
pe ars th at  it  i s involved in some way , bu t it  h as been sug ges ted  t o me 
by some th at  cho lestero l may no t be th e cause of  arte riosclero sis  bu t 
ra th er  a major  factor  in  its  la te r stages. W ha t wou ld yo ur  response  
be to th at  ?

Dr . Levy. I t  is clear from epidem iolo gic  studie s th at  the high er  
a su bje ct’s chole sterol, the  more he is at  risk .

Mr.  Obey. I  am no t tryi ng  to den y th at . I am sim ply  ask ing , is 
it  in fact  a degenerat ive  fa cto r.

Dr . Levy. Ath erosclerosis  is a complex  affair.  Some studie s have  
shown th at  the  cholesterol  ca rri ed  in the  blood by lipo-pro teins  can  
in iti at e in ju ry , can  ge t into the blood vessel an d beg in the  process. 
Th ere is even b ett er evidence, however, t ha t choles tero l is a handm aid en  
in  the process; th a t the more cho lestero l ci rculat ing in the  blood , the  
more cho lesterol  will  ge t int o the ath ero scl ero tic  plaque  and the  
la rg er  the  plaque will  become. The major  elem ent  in the athe ro ­
sclero tic plaque  is cholesterol . The $64 mi llio n questio n, as we migh t 
call  it, is wh eth er low ering  cholesterol  th ro ug h diet  o r drug s wil l de­
crease atherosclerosis  risk. W ith  nonhum an pr im ates  th at  ha s been 
demo nst rated.  In  man we are  seek ing evidence  now. But  I have no 
doub t th at  cho lesterol  is an associate  factor  wi th atherosclerosis  and 
is involved in its  genesis. W he ther  it  is involved wi th the  immedia te 
etio logy is not  clear in th at  we do n' t un de rst an d the mu lti foca l 
etiological n atur e of the  process.

FU ND IN G RESEAR CH ON WATER AND  CARDIOVASCULAR DISEASE

Mr. Obey. OK. The En vi ronm en ta l Hea lth  Science Ta sk Force  
Re po rt  recommended th at rese arch sho uld  be inte nsi fied  to  iden tif y 
the causal factor  in so ft wa ter of  the syn dro me  we are  ta lk in g about. 
You said th at  you  are  spendin g abo ut $300,000 i n yo ur  shop on th at ?

Dr . Levy. We are  sp en din g $300,000 in studie s re la tin g to  thi s, 
dir ec t studies in so ft an d ha rd  water , wi th  the EPA . I t has  been 
budgeted f or  app roximate ly  $100,000 in fiscal 1977.

EN VIRO NM EN TA L FACTORS

Mr.  Obey. L et  me ask  you thi s. Ag ain , reg ard les s of how they  are  
chara cte rized , an d loo kin g over th is  lis t of  gr an ts  and contr act s— 
if  you ju st  igno re th e clas sifi cat ion le t me ask  you  th is  question.
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I f  you  exc lude  die t—I  know there is an aw ful  lot  being done on 
cho lesterol—what per cen tage of  yo ur  budget  would be devoted  to 
research on the  env ironm ent al causes, and I am ta lk in g abo ut the  
dir ec t na tu ra l environmenta l causes as opposed to som eth ing  which 
we can make  a  conscious choice abo ut.

Dr . IjEvy. re m ap s  most di rectl y I can  ans wer th at  by sayin g th at  
it is h ar d to  exclude die t, smo king, life sty le fro m the  hea rt  ar ea.  I n  the 
lun g area  we est imate  th at  abou t $9 mi llio n is investe d in  envir on ­
me nta l studies th at ------

Mr. Obey. Le t's  ta lk  heart . My po int is, if  you exc lude smoking , 
which is a fter  al l a v olu nta ry a ct, and if  you  exclude e at ing 60 pound s 
of cheese a week, if  you exc lude those  kin ds  of vo luntary acts , re ­
search  on those  kin ds of fac tors, what percen tage of your  rese arch 
wou ld be gea red  into  the env ironm ental age nts  abou t which  peop le 
have no choice ?

Dr . Levy. I  would say  th at  pro bably  dir ec tly  rel ate d it  w ould be— 
depend ing  on definitions  and leavin g ou t those othe r environmenta l 
fac tor s—prob ably 1 or  2 per cent of  the  h ea rt  budget is spen t on these 
oth er environmenta l fac tor s—looking  alw ays  fo r new ris k factors in 
he ar t disease, in fact  th in ki ng  of it th at  way  I might  say it  is prob ­
ably m ore  than  th e 1 or  2 pe rcen t.

Mr.  Obey. Well, my only  po in t in th is quest ion ing  is thi s, Doc tor. 
I recognize t ha t in ter ms  of  environme nta l imp act  on th e human  body , 
if  you  are ta lk ing about the  liver,  the lun gs o r kidney s, you are  t al k­
ing  alxnit  t he  organs which hav e a more  hea vy responsibi lity in th at  
area, in term s of t he  way  the bo dy functions .

B ut  my  questio n is s imply  th is.
In  the lig ht  o f the sug ges ted  conclu sions—let  m e pu t it  t hat  w’ay— 

of  some of the research being  done, don’t you  th in k th at  th at  item  
might  be a lit tle  lig ht ? I un de rst an d the  trad iti on al  mind-se t would  
no t lea d one to explo re the  env ironm ent  di rec tly  as a cause  of he ar t 
disease. Bu t T am wo ndering  w he ther  or not  th e am ount of  money you 
ind ica te pe rhaps isn' t a lit tle  smaller th an  i t sho uld  be in rel ati on sh ip 
to some of  the  more trad iti on al  research  th at you are  doin g.

EPIDEM IOLOGICAL  STUD IES

Dr . L evy. The pro ble m is always  comp eting pr ior ities . But  let  me 
assu re you,  Mr. Obey,  we h ave  increased  ou r in terest and enthusiasm 
in th is  a rea.

Dr . Feinl ieb , who is chief of  ou r epidemiology and biometric  ac­
tiv ities  in the  Divi sion of  Hea rt  and Va scu lar  Diseases  is inte nse ly 
int ere ste d in this, both looking at specific fac tor s such as trace metals,  
and ex ten din g ou r cu rre nt  epid emiolog ical  studies to tr y  to include 
more and more of  these  env ironm ental fac tors th at  were not thou gh t 
abou t o r measure d before. I am sure  we will  be s pend ing  more do lla rs 
on th is  in the  fut ure.

Mr. Obey. Ju st  one las t comment. Doctor. You  mentioned tra ce  
metals. An d vet when you ind ica te the small amoun t tha t is rea lly  being 
spe nt,  fo r ins tance,  on wa ter —T h ave  no idea wh eth er th at  rese arch is 
go ing  to lead  any where  or not.  I t ju st  seems to  me th at  one of  the  
mos t fr us trat in g th ings  fac ing any  fam ily  in th is coun try  is to know  
th at  the re is so much th at  is being sug ges ted  abo ut the  dangers  fou nd
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in the ir own water supply, and they cannot make a conscious decision 
about it. You can buy bottled water and you can find out in some ways 
it is di rtier  than the stuff t hat  comes out of the  tap. Under  those cir­
cumstances, T am somewhat surpr ised that  you are not spending more 
at least in that area—granted  that  I know precious little about it.

Dr. Levy. We are seeking the answers. One of the most difficult 
things in this area are the chemical assays to measure the amount of 
elements in the tissues, in the blood, and until those assays can be per­
fected and have precision and accuracy, wider spread epidemiological 
studies would be like scatter guns. And so a major  focus in on improv­
ing the technology here.

Air. Obey. Do you think that  there is any more tha t your shop can 
do or do you think that this kind of research is more appropriate ly 
conducted in some other agency ?

Dr. Levy. I  have no doubt that  we could do more in this area. I  have . 
no doubt tha t we have not defined all of the factors—just looking at 
the cardiovascular morta lity map we just looked at—suggests there 
are local geographic factors. Undoubtedly, many of them are in the 
environment, in the trace metals, silicone, other materia ls in the ground, 
in the earth, in the a ir we breathe. We certa inly could do more looking 
at it from our perspective. The more perspectives that are brought 
into this issue, looking at it from testing  chemicals or looking at it 
from the end result, the heart disease, the quicker we will get the in­
formation and the answers.

So, yes, I  am sure we could do more, and we will do so within the 
limits of our budget. This is an area th at our epidemiologic group has 
become more interested in in the last few years.

RESEARCH  FU ND IN G

Mr. Obey. T would be curious if you could tell me what would be 
the three or four  most important kinds of studies th at you think you 
could usefully perform in your shop in these areas tha t you cannot 
perform now, given your budget limitations.

Dr. Levy. Well, the biggest problem, Air. Obey, is undoubtedly to 
have the resources to take advantage of serendipity, the knowledge that  
a community, a town, a State,  is going to change its water supply  some 
way, to get the baseline assessments, and then to measure the subjects 
again. Righ t now we can only do this in a very small p ilot-like way, 
because of the dollars tha t would be required. These experiments you 
might say of nature  and man, however, provide a  great opportun ity. 
But we are limited in terms of availing ourselves of it at the present 
time. Improving  the technology, the ability to measure these elements 
in the heart, in the body, is something tha t we and NIEH S are both 
supporting and exp loring right now.

The performance of more systematic epidemiologic surveys in high- 
risk areas, as in the Southeast, to try to define what are the trigger 
factors in this area, clearly would have great promise of reward.

Dr. Frederickson. One of the  great problems is tha t the test system 
doesn’t exist. The long-range nature  of trying to discover what causes 
arteriosclerosis by using man as a subject is a tremendous problem. I f 
one could assume tha t mutagenesis might lie at the base, one could
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tes t a numb er of  subs tances or  fac tors by a system fo r de term in ing if 
they are mu tagene tic.  I  suspect th at  pro bably  i sn’t go ing  to be the case. 
But  when in vi tro  tes ts, u sin g sm ooth  muscle  cells rev eal ex trao rd in ary 
sensi tiv ity  to  a numb er of  ex ter na l var iab les , such as chem icals, then 
it m ight  be poss ible to pro ceed  here  a lo t fa ste r.

So one o f t he  p roblems  is to ge t a much more sensitive  a nd  m eanin g­
ful  test .

Mr . O bey. Th an k you, M r. Ch air ma n.
Mr.  F lood. Tha nk  you ve ry much.
We  will  ad jour n un til  1 :30 whe n we will  meet wi th th e De nta l 

In st itu te .
[The  fol low ing  ques tions were subm itted  by mem bers  of  the  sub ­

commit tee with  the  reques t th at  t hey be answ ered  fo r the  record .]
Mr. Conte

Mr. Conte. Wh at has been the progress with  your hypertension detec tion and 
followup prog ram? How many people are par ticipat ing  in this  program, and 
what k ind of re sul ts have you had?

Answer. The hypertension detec tion and  followup program is a mult icenter 
cooperative effor t designed to dete rmine the  effectiveness of systematic sus­
tain ed ant ihyper tens ive therapy  in reduc ing tota l mor tality  in a wide spect rum 
of persons with  elevated dias tolic  blood pres sure  screened from fourteen 
communities .

Over 158,000 persons  age 30 Gt) were screened, of whom 26 jiercent  were black 
and  74 percent white and other. 14.5 percent were found to have high diastolic  
blood pressure.

After a second screening  at  the  clinic, 10,040 hypertens ive persons were en­
rolled  in the  program. 44 percent were black and 56 percent were white  and 
other.

Approximate ly half of these hyperten sive  persons  have  been followed and 
treate d a t the  program clinics under the stepped care  regimen of trea tment. 
The other ha lf were refe rred  to other sources  of care in the community and 
are seen approxim ately  annually by program staff  to assess the ir cu rre nt  blood 
pressure sta tus .

After 2 years of followup, all pa rtic ipa nts  were invited to come into  the 
program clinics for a medical evaluatio n. This  followup medical exam ination 
was successfully completed on 92 percent of all par ticipan ts.

Among the  Stepped Care par tic ipants , the  average fall  in blood p ressure af ter  
the  2 years of followup and tre atm ent was significant. We consider the degree 
of sustaine d blood pressure contro l as an important achievement.

Current ly, approximately  80 percent of those assigned to the stepped care 
group receiving treatm ent in the  program clinics are  still  under active tre at ­
ment  and over two-t liirds have  achieved  their goal blood pressu res. The plan is 
to cont inue the  program unt il all par tic ipa nts  have had 5 years of followup 
to dete rmine whe ther  sustaine d long-term treatm ent  will reduce  mortality .

Several papers have recently been subm itted  describ ing the findings at  base­
line and the  first 2 years’ experience with  followup. To date 15 art icles have 
been published. Thus, overall  we believe that  the program is progressing  very 
sati sfactorily .

NON-IN VASIVE INS TRUM ENTATIO N

Mr. Conte. You mentioned drama tic  advances in the  development of non- 
invasive methods of defecting abnormal  card iac activ ity. Could you tell us 
more about these methods, how they work and how much the  necessary  equii> 
ment costs?  Is  thi s technique something th at  could be used in mass  screening 
efforts, or only when indicated by symptoms of cardiac disease or impairm ent?

Answer. Ultr asou nd and radionuc lide approaches demonst rate  underlying 
gross anatomic abnormalitie s and thus have  broad applicab ility  and appeal in 
delineating  lesions  within the  h ea rt and gre at vessels.

Echocardiography is a painless, safe, noninvasive-teclinique for visual izing 
the heart  and  gre at vessels by means of reflected ultrasou nd waves. There is 
intense cu rre nt  int ere st in cross-sectional echocardiography, which produces  a
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two-dimensional or pla nar  image rathe r than the unidimensional time-motion 
display. This is even more useful in the diagnosis and evaluation of several 
congenital and acquired hea rt conditions.

An oscillating transducer, or "scanner,” is placed on the patient' s chest and 
directs an ultrasonic beam through the intac t chest wall to the section of the 
hear t to be examined. Like X-rays, ultrasound passes readily through many 
bodily tissues and fluids, but a portion of t he beam is reflected from the surface 
of the heart  and from the blood-tissue interfaces within it. The return ing 
echoes are converted electronically into a cross-sectional image of the hear t, per­
mitting detection oL structur al defects and assessment of their effects on 
heart  performance.

Two-dimensional echocardiography is highly effective in diagnosing defects 
such as transposition of the great vessels, tetralogy of Fallot, absence of a 
ventricular septum, and other congenital conditions resulting in cyanosis ("blue 
babies"). It often provides information on these conditions that cannot be 
obtained by conventional X-ray visualization (angio graphy) and, in some in­
stances may even obviate the need for angiography, a procedure not without 
hazard in critical ly ill infants.

Another noninvasive method of determining abnormal cardiac activit y to 
which I was referr ing has the formal name “radionuclide cineangiography.” A 
radioisotope, which remains in the bloodstream, is given as an intravenous in­
jection. The radioisotope in the blood within the chambers of the hea rt can be 
detected by external apparatus, and a motion picture  is produced on a television 
screen which shows the beating of the heart. There are a number of variatio ns 
on this. However, basically, this makes it possible to see how completely the 
heart ejects blood with each beat and how uniformly the total hea rt wall is 
contracting.

One par t of this appa ratus  is a gamma camera which detects and locates the 
source of the radionuclide emissions which are then converted into a picture. 
There still remains the problem of the moving and beating heart. This is over­
come by the use of a computer. We cannot give enough isotope so t hat  we would 
get a clear picture from a single he art beat. Thus, we must take each h ear t beat 
and slice it into about 60 or 100 very short time periods, and the camera records 
the signal from a couple of hundred heart  beats. The computer is used to add 
up the signals from the corresponding time slot of each successive he art beat. In 
this  way, we can get the typical picture for every fraction  of the hea rt beat by 
totaling  the signals from several hundred hea rt beats. This is then played back 
as a motion picture.

Such equipment, unfortunately, is not inexpensive. Present  appa ratus  costs 
in excess of $100,000. At this  time, we do not look upon this as a screening tool 
to be used in the general population, but rath er as an evaluative tool in persons 
who are identified as being of special risk or in whom a special assessment of 
hear t function is needed. As we get more experience to tell us precisely how 
much information this technique gives us, as we develop better and less expensive 
technology which will permit us to do this more easily and efficiently and less 
expensively, the indications for its use will probab’y become far  wider.

We are, of course, developing a variety of different noninvasive techniques. 
Some will always be for special diagnostic or even research procedures, but 
others a re definitely intended for u ltimate screening use.

The Inst itute has planned a major expansion in the development of nonin­
vasive technology for the detection, characterization and quantification of athero­
sclerotic lesions. Such noninvasive technology, par ticu’arly  in the  form of portable 
devices, would be of prima ry value in qualifying the progression or regres­
sion of lesions in large scale clinical trial s or in characterizing the natu re of 
atherosclerotic lesions and in detecting atherosclerosis in asymptomatic persons. 
Envisioned program expansion would also develop and assess Instrumentation 
and techniques for the reliable measurement of such hemodynamic factors  as 
arte rial and venous blood pressure and flow, noninvasive methods for quant i­
fying both the dimensions of the hear t dynamically, and the areas of abnormal 
cardiac movement. Of p articula r interest  is the development and assessment of 
methods for  the  long-term recording and da ta reduction of cardiovascular physio­
logical signals during ambulatory conditions. The availabil ity of this nonin­
vasive technology should lead to less expensive, more accurate  and more accessi­
ble diagnosis. Bett er diagnosis, in turn, portends early and more effective tr ea t­
ment of cardiovascular disease.
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HY PERT EN SIO N IN  TH E YOUNG

Mr. Conte. What are  you doing to iden tify  hyper tension in the  youn g?
Answer. Elevated blood pres sure  has  been clearly identified as a ma jor risk 

fac tor  for coron ary heart  disease,  stroke,  and  congestive he ar t fai lur e in adult s. 
However, until  quit e recently , relat ively  lit tle  has  been done to iden tify the  pre­
cursors of high blood pressure , especial ly those precu rsors  t ha t may operate  o r be 
recognizable in  young persons.

Accordingly, NHL BI issued a request for  resea rch gra nt appl icati on (R FA ) on 
December 18, 1975, to solicit epidemiological investiga tions  of high blood pres ­
sure in young persons and possible early  precurso rs of adu lt hype rtens ion. As a 
res ult  of the  RFA, 16 research gra nts  were awa rded  in fiscal yea r 1976. Since 
many investi gato rs are  emphasizing th at  adu lt hypertension  may have its  origins 
in adolescence or even in childhood or infan cy, the  objective of this program is 
to conduct epidemiologic stud ies which will  help  to ident ify such precurs ors and 
possibly lead to methods which may be effective in the preven tion of ad ult  hyper­
tension. It  would also provide imp orta nt stud ies to determ ine the ext ent  t o which 
suspected  precurso rs in young persons  can expla in why certain subgroups (fo r 
example, blacks ) have rela tivel y higher ra tes of hypertension,  and whether simi­
lar  fact ors  migh t also be imp orta nt in subgro ups which have  not been as ade­
quately stud ied (fo r example, Span ish-A mericans ).

Fina lly, A task force convened by the In sti tu te  has recommended proper diag­
nostic and tre atm ent procedures for youngsters with  high blood pres sure  prob­
lems. This  repo rt, enti tled “Report of the  Task  Force on Blood Pre ssu re Control 
in Children” will be publishe d in May in a supplemen tal issue of the Jou rna l of 
Ped iat rics w hich will be enti rely devoted t o t his repor t.

AMERICAN BLOOD CO MM ISSION

Mr. Conte. Could you tell me wh at the  American Blood Commission has  done 
in the  pas t ye ar ? Wha t are the  chances of developing an all-volunteer blood 
donor syst em?

Answer. The American Blood Commission (ABC ), since its crea tion  in April 
1975, has been involved in bringing abou t a coalition of the  divers e int ere sts  and 
divergent philosophies in this  cou ntry ’s blood banking complex. In an effort to 
resolve fragmentatio n of services  and to promote efficiency in opera tions, the 
ABC is ass isting local and region al blood service unit s in formin g regional asso­
ciat ions  t ha t could share resources . In addr essing the need f or complete and accu­
ra te  infor mati on about  blood service  operations , the ABC is developing a com­
prehe nsive da ta system so th at  blood banks may have  access to esse ntial  dat a 
rela tive  to blood supply, use, and costs fo r planning and for analyzing the ir own 
perfor mance. In an effort to elim inate  costly, confusing, and  pote ntia lly tragi c 
errors  in label ing blood, the ABC has  developed a system which will enable  all 
blood cen ters  and hospitals  to use a sta nd ard  blood-pack label. In an effort to 
identify the benefits of differing donor recruit men t stra tegies used by blood 
banks,  the ABC is collecting and assessing  data on blood-related educationa l 
programs in schools, donor recognit ion and incentive progra ms, and trai nin g 
programs  for donor recr uite rs.

Of the 7.3 million unit s of blood collected in 1971, approxim ately  75 percent 
were from volunteer donors. The  cu rre nt esti mat e of the tot al blood collected 
from volunteer donors  is 93 percent . Thi s definitely shows a tren d tow ard the 
developm ent o f an all-vo lunteer blood system.

COOLEY’S AN EM IA

Mr. Conte. Las t yea r you told us abou t the  discovery th at  Cooley’s anem ia re­
sulted from inap pro pria te produc tion of the hemoglobin beta chain.  What ad­
vances have  been made in the Cooley’s anem ia this  ye ar?  Are you working with 
any of the oth er ins titu tes  on this—the Ar thr iti s Ins titu te,  for exam ple?

Answer. Recent  research has  contrib uted  to a be tte r und erst and ing of the 
mechanism of the  inap pro pria te produc tion of the hemoglobin beta chain in 
Cooley's anem ia, other wise  known as beta thalassem ia. It has  recently  been 
dem onstrated th at  in beta thalasse mia  the  beta globin str uc tural genes are  
present in the DXA but are inefficiently expressed or code m uta nt uns tab le mes­
senger RXA’s th at  are  degra ded dur ing  development. Less commonly, the re is 
actual  deletio n of the beta str uc tural genet ic ma ter ial  from DNA or  production
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of mu tan t nonfunct ional messeng er RNA. Thi s is in con trast to the  defe ct in 
alph a thala ssem ia, where deficiency of alph a globin messeng er RNA alw ays  re­
sui ts irom deletion of the alpha globin st ru ctur al  ma ter ial  trorn DNA. This  im­
proved und erstanding of the  mechanism  of inappr opria te hemoglobin chain pro­
ductio n should contr ibute to o ur goal of curing thalasse mia.

Also of note is the fact  th at  N HLB I In tra mural labo rato ry resea rch thi s yea r 
has  revealed  th at  the gene th at  controls the  synt hesi s of alph a chain of hemo­
globin resides on chromosome 1G. The gene that  contr ols the  synt hesis of the  
beta chain is on e ither chromosome 1) or 11.

In the meantime, rese arch  is also being directe d tow ard  the even tually fa ta l 
problem of iron-overload in thalasse mia.  The  Division of Blood Diseases and 
Resources  of the  Nat iona l Hea rt, Lung, and Blodd In sti tu te  has  awarded five 
gra nts  submitted in response to a request for  appl icati ons (R FA ) in the  are a 
of trea tment  of iron-overload in the thala ssem ia. These investig ators are deveolp- 
ing ways to tre at  patients  with  iron chelating  agents in doses higher tha n had 
been formerly  fe asible,  wit h resu lting improvemen t in excre tion of excess iro n. In 
addition, these rese arch ers ar e atte mpting  to develop new and improved chelating  
agents.

'1 he Natio nal Insti tut es  of Hea lth Is the  lead agency for act ivit ies concern ing 
Cooley’s anem ia in the  Public Hea lth Service. Throu gh the  Inte rage ncy Cooley’s 
Anemia Coordina ting Commit tee it cooperates, advises , and  exchanges info rma ­
tion wilh the Health Services Adm inist ratio n, which provides screening , coun­
seling, and educ ation  services, and the  Center for  Disease  Control, which  pro­
vides tra ining in laboratory  procedures for detec ting hemoglobinopathies inclu d­
ing the  thalass emi as and has  conducted a Proficiency Test ing Survey on hemo­
globinopathies in volu ntar ily par tic ipa ting labo rato ries  to help improv e the ir 
test ing  capab ilitie s. Rese arch  in the diagnosis , tieatm ent, and prev entio n of 
Cooley's anem ia is conducted at  the NIH thro ugh  both an in tra mu ral  program 
and  an ex tra mu ral  prog ram of gra nts  and contrac ts. An Inter -In sti tu te  Coordi­
nat ing  Committee  on Cooley’s Anemia fac iliti es a coope rative appr oach  to the 
supp ort of rese arch  at  the  NIH. A p art icu lar ly close cooperativ e effort has been 
estab lishe d between the Nat ional Hea rt, Lung, and  Blood In sti tute and  the  Na­
tion al In sti tute of Ar thr itis , Metabolism, and  Digest ive Diseases, the two NIH  
Insti tut es which have the maj or responsibi lity for  supp ort of Cooley’s anemia  
resea rch. Fox- the  past 4 yea rs the Interage ncy  Cooley’s Anemia Coor dinating 
Committee has  subm itted  a reiiort on the  adminis tra tion of Cooley’s anemia 
programs  to the Pre side nt anti to the Congress.

EMER GENCY MEDIC AL SERVICES

Mr. Conte. To what ext ent  do you work with  the emergency medical services 
program in developing techn iques for the tre atm ent of he art  att ack  and othe r 
heart  disease  sym ptoms on a n emergency basis?

Answer. We cer tain ly work  with  the emergency medical services  program. 
Indeed, the NIH  rep rese ntat ive on the Inte rage ncy Advisory Committee  for th at  
progra m is our Associate Dire ctor  for Cardiology. The majori ty of the emergency 
card iova scular techniques which have been and are  now being impleme nted by 
the emergency medical services program developed out of such Ins titu te-f und ed 
activities as the clinical, emergency, care-ba sed programs  in Seattle, Miami, 
in Nassau County, New York, and severa l other places. These in tu rn  were 
based upon many Ins titu te-f und ed fundam enta l inves tigat ions,  often  completely 
outside  the clinical settin g, rang ing from the techniq ues of defib rillation to 
the use of vari ous  emergency drugs. As a pa rt  of ou r rese arch  in some of 
these emergency care systems, we have been instru me nta l in supp ortin g the 
development  not only of techniques of care, but in supp ortin g the concept tha t 
such care  can be adm inis tere d by well -train ed para med ical personnel.

Our cur ren t emph asis of research  with  respect to emergency care conta ins 
an element of the rap eut ic resea rch, but our maj or th ru st  is upon the peven- 
tion of the emergencies in the first place. I am ref err ing  here not only to the 
fund ame ntal  preventio n of arteri oscle rosis , the  unde rlying process for  most car­
diova scular  emergencies, but  also to prev entin g the recurrence of card iovascu lar 
cata strophes in those who are  known to have he art  disease. For example, we 
are  sta rtin g a nat ional colla bora tive tri al to assess the possible therap eut ic 
efficacy of a drug  to reduce  the  incidence of sudden card iac death and thereby 
improve the  life expect ancy of those who have  survi ved a previous he ar t atta ck.



458

I might add that  the In sti tu te  las t yea r cosponsored (ot he r sponsor s included the American He art  Associa tion and  the  American National Red Cross) a study by the National  Research Council Committee  on emergency medical services 
to examine the cur ren t sta te of knowledge of emergency mana gement of the upper airw ay. The objective of the study  was to review the recen t advances in techniques and devices and  to eva lua te the risk/beneflt fea tur es of ea ch ; to recommend sta ndard s where possible and ap pr op ria te; to review the recom­mendation s rela ting  to airw ay mana gement of a previous (197 3)  conference on cardiopulm onary  resu scitatio n and  emergency card iac ca re ; to identify the are as where  furth er resea rch is nee ded; and to recommend, on the basis of the cur ren t level of knowledge, a sequence of procedu res to be applie d in upper airw ay emergencies and how and to whom these procedures should be taugh t. 
A rep ort  on the study has been prep ared  by the National Academy of Sciences.So, in summary, we work both with  the Emergency Medical Services group under D r. Boyd, and  we work to tr y to av oid the ir need.

IN FA NT ILE RESPIRATORY DISTRESS  SYNDROME

Mr. Conte. Can you te ll me more abou t i nfa ntil e resp iratory  dist ress  syndrome? What are its  symptoms and wha t is the Insti tut e doing to find a cur e? Do yon 
see any possible connection between infant ile resp iratory  dist ress  syndrome and  sud den inf ant death syndro me?

Answer. Inf ant ile  res pirato ry dis tress syndrome (IR DS)  is curr ently the prin cipa l ped iatr ic pulmonary disea se and the maj or c ause of p erinat al mor tality . Ther e is no known connection between IRDS and sudden infan t dea th syndrome. 
Almost exclusively limite d to the prem atur ely born, IRDS  accou nts for approxi­
mately 12,000 neonata l dea ths and 800,000 hospi tal days  per year. The incidence of the disorder  is clear ly rela ted to the  degree of pre ma tur ity  and ranges  from abou t 20 percent at  33 weeks gest atio n to over 60 perce nt at  30 weeks. Int en­sive mul tidis cipli nary  stud ies in the pas t 5 to 7 years have enhanced  our fundam enta l knowledge of lung ma turatio n; this  knowledge has  been rapidly ap­plied and coordinated  with  clinica l findings. For  example, basic resea rch efforts have shown th at  the lack of pulm onary surf ace  activ e ma ter ial (s ur fa ct an t) in the  fet al lung may be th e major cause  of resp irat ory  d istr ess  syndrome. Through a sa fe proced ure (am nio sen tes is) , fluid may be sa mpled in ut ero to determi ne feta l lung ma tur ity  and to iden tify  inf ants at  risk beiore birth . Methods and tes ts have  been developed to monitor the  function of the  infant ’s lungs immedia tely af te r bir th which have helped to lower the incidence of morb idity and mortality . At prese nt, these  so phist icate d tre atm ent progra ms are best car ried out in special intensiv e care  uni ts in larg e ho sp ita ls; however, programs are  now being devel­oped to educate physic ians and para med ical  personnel in sma ller communities  about new’ advances in diagnosis and thera py. Moreover, programs for rapid  tra nsp ort ati on  of new’borns with infant  res pira tory  dist ress  syndrom e to large  centers  have  been ini tia ted  and simple guidelines for earl y adm inis trat ion of the rap y dur ing t ran spo rta tion are  cu rre ntly being developed, since the first hours in the course of the disea se cruc ially  affect the final outcome.

Although conside rable progres s has  been made to reduce morbidity and mor­tal ity  from inf ant res pir ato ry dis tress syndrome, preve ntion rema ins a highly desi rable goal a nd may be possible by proper use of pharm acolog ical interb ention . The most promising  dru gs at  p rese nt are  cort icoster oids, which in m ultiple  an imal  stud ies have proved effective to ma tur ing  feta l lungs when adm inist ered  to the mot her shortly before par tur itio n. Da ta from one con trolled  clinica l tri al  suggest th at  corticoste roids  may be similar ly effective in prev entin g inf ant res pira tory  dis tress syndrome in the human  neonate.  However, before recommending the wide sprea d use of such drugs, car efu l evaluatio n of i>ossible risks versus  benefits mus t be car ried  out in a well-controlled clinica l trial.  Such a tri al  has recent ly been ini tia ted  as a collaborat ive effor t involving six clinica l cent ers in the United  State s. Over the 5 years,  da ta will be collected to evaluat e the effectiveness of cort icosteroids in decr easin g th e incidence of in fan t res pir ato ry dis tres s syn drome and to iden tify  short-  or long-term  adverse effects th at  may be associated with thi s treatm ent .
LUN G DIS EASES

Mr. Conte. Wha t port ion of your budget is rela ted  to lung dise ase?
Answer. As you know’, the  Nat ional Hea rt, Lung, and Blood Ins titute 's au ­thorizing legisla tion has  required from 1973 to the  pres ent th at  at  least 15 per-
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cent of the appropriation be used in research on lung diseases and not less than 
15 percent on b’ood diseases. In 1970, the most recent fiscal year, $57.5 million 
or 15.6 iiercent of total obligations related directly to lung disease. These figures 
compare with $26.3 million or 11.3 percent in 1972, the year preceding the 15 
percent requirement and $7 million in 1970 the year the Ins titu te’s name changed 
from the National Heart to the National Hear t and Lung Institu te.

PERFLUOROCHEMICAL BLOOD IN ST IT UT E

Mr. Conte. Can you tell  me how the perfluorochemical blood substit utes work? 
Will they actually carry oxygen through the body?

Answer. The perfluorochemical blood substit utes are compounds tha t are 
highly efficient in carrying oxygen and carbon dioxide. The liquid fiuorochemical 
is converted into stable, small particles t hat  perform the functions of erythrocytes 
by transpo rting oxygen and carbon dioxide throughout  the laxly. Considerable 
progress has been made in the past several years toward developing prepa ra­
tions of these compounds t ha t will c arry as much, or more, oxygen and carbon 
dioxide as will whole blood. Complete blood replacement in rats  has been 
achieved with perfluorochemical-type substitutes. Bloodless animals so produced 
exhibit no abnormal behavior but  go on to regenerate  blood cells and plasma and 
continue to grow and develop. In preliminary studies, 50- to 80-percent blood 
replacement has been accomplished in nonhuman primates.

CYSTIC FIBROSIS

Mr. Conte. What is the Heart,  Lung, and Blood Ins titu te doing in research on 
cystic fibrosis? How do you coordinate your work with the other Inst itutes con­
ducting research on this disease? Do you ever jointly  sponsor research projects 
with other Inst itutes?

Answer. Cystic Fibrosis, the most common lethal or semilethal genetic disease 
of peoples of Caucasian descent, is inherited as an autosomal recessive manner 
with an estimated frequency of one in 2,000 live births in white populations. I n­
creasing survival has resulted in an estimated tota l of 15,000 to 20,000 afflicted 
persons in the United States today, 2,000 of whom are adults. An additional  800 to 
2,000 patients are diagnosed annually.

Clinically, cystic fibrosis is characterized by the tria d of chronic pulmonary 
disease, pancrea tic insufficency and elevated sweat elctrolytes. Pulmonary diease, 
however, accounts for 90 to 95 percent of deaths. Several research programs sup­
ported by the division of lung diseases are underway to learn more about the 
pulmonary-related problems of this disease. For  example, the division supports 
studies on the chemistry of mucus in order to determine why so much mucus 
(which clogs the airw ays)  is secreted by patie nts with cystic fibrosis. Recently, 
the division in itiated  twTo specialized centers of research, one a t Johns Hopkins, 
the other a t the Univers ity of Missouri which have as their goal basic research on 
cystic fibrosis. Additional initia tives include announcement of a new’ program on 
isolation of factors from cystic fibrosis patients which inhibit mobility of cilia, 
joint sponsorship (with the Cystic Fibrosis Foundat ion) of a workshop on “Cystic 
Fibrosis and Chronic Bronchitis—Two Obstructive Lung Diseases of Adults,” and 
joint  sponsorship (with the NIAMDD) of a program conducted by the Cystic 
Fibrosis Foundation to prepare a technical report on research and clinical care 
in cystic fibrosis and suggestions for fu ture  research directions.

constant  program budget

Mr. Conte. You are requesting  $403.6 million, about $7 million more than last 
year’s appropriation. It appears tha t thus is insufficient to maintain  a constant  
program level. Would you agree?  How much is needed to support activities  at 
last  year's level when inflation is taken into account?

Answer. In the regula r research grant  line NHLBI in 1976 had $74.7 million 
available for competing projects which permitted the funding of 61 percent of 
these approved comi>eting projects. In fiscal year 1977 there  are $58.2 million 
available for regular  competing research gran ts which will allow the funding of 
49 percent of approvals. For 1978 the budget projects  $46.2 million for  competing 
research grants. This will allow us to fund somewhere betw’een 30 percent and 35 
percent of approved research grants. The Ins titu te believes i t is a desirable goal 
to support at least 50 percent of approved competing research grants. To fund 
at the 50 percent level an addition of approximately $20 million would be needed.
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There is a decrease  in the tra ini ng  line of  over $3 million because of the  phaseout of ins titu tional  awards. To reinst ate  these  awa rds at  the 1977 level would neces­sit ate  restora tion  of at  leas t the $3 million. In the con trac t line, as you know, we trad itio nal ly fund resea rch con tract contin uing commitments at  100 perce nt;  however, in 1978 we find that  we will need an addi tion of approxim ately  $10 million in order  to meet the p rese nt c ontract  commitments.  The fund ing of perhaps 90 percent of our contract commitments (pr ima rily  clin ical tr ia ls ),  which is what we could do a t the  budget request level, will, of course, delay the  programs  and reduce  the  scope of the  clinica l tria ls. This would he unf ort unate  consider ing how important pat ient  and physician motiva tion is in the success ful completion of these  tria ls. Thus a total of $33 million above the $403.6 million would be needed to m ainta in a const ant program level.

TRA INING

Mr. Conte. Why are  you proposing no new ins titu tional  tra ining  awards for  next year?
Answer. We were responding to the  decision to phase out this program.  There are two prim ary problems in the tra ining area . First, the frequent  stops and st ar ts  in supi>ort for tra ining  th at  have occurred during the  pas t severa l years have  crea ted serious sho rtfa lls in the  terms of the  number of indiv iduals being tra ined and enormous instab ility in our tra ining programs. During the period between 1971, the year prior to passage of the  1972 hea rt, lung, and blood leg is­lation, and 1976 the  number of trainees being supported by the  Insti tut e de­clined by over 10 percent. In the  area of card iovascu lar diseases the decline in the  number of trainees is about 40 percent. This decline has been somewhat offset by modest increases in the  are as of lung and blood diseases ; however, larg e shor tages still  remain in these  two areas as well. The shor tage  of trainee s in the  blood resources  area (blood banking) is crit ica l, and it  is doubtful that  the  nat ional blood policy can be fully  implemented until this shor tage  is rec ti­fied. As a conservative  estim ate, the  Ins titute  should be providing suppo rt for approxim ately  2,500 trainees per year. During 1976 it provided suppo rt for only 1,100. Stab ility  must be brought back to the  program so that  highly ta l­ented  physicians and scie ntis ts can be att racte d into  care ers in biomedical research  and related activi ties.
Second, the re is a $3.1 million decrease in the budget  rel ating to the  phased term inat ion of the ins titu tional tra ining program. This  is par ticu lar ly at  the expense  of new hea rt resea rch tra ining at  a timq  when these trainees are al­ready perilously low.

INT RAM URA L RESEARCH

Mr. Conte. You are  proposing about a $1.2 million incre ase for int ram ura l re­search . W hat accounts for th at  incre ase?
Answer. •The net increase of $1,189,000 provides $168,000 fo r witliin -grade pay increases  and $10,000 fo r Wage Board pay increase for Insti tut e staff. It  provides $87,000 for payment to the NI II services and supply fund and $666,000 for pay­ment for centrally  furnished services. An increase of $298,000, or less tha n 1 percent , is for tiie increased cost of doing research. No new programs or pro­gram expansion can occur at  thi s budget  level. An offsett ing decrease of $40,000 result s from one less day of pay in 1978.

CONTRACT CUTBACK

Mr. Conte. Your just ification shows that  research and development con trac ts will be main tained at  about 85 percent of thi s year’s commitments. Why the cutba ck?
Answer. Within the  budget’s constra ints  we either had  to cutback cont racts , which, as I have noted, will delay  the programs and reduce the  scope and effec­tiveness of our clinical tria ls,  or reduce the number of funded competing re­search grants from approximately  30 percent of those approved to less tha n 10 percent of approvals. The l at te r was considered unacceptable.

APPROVED PRO JECTS FUNDED

Mr. Conte. W hat portion of  your approved projects a re funded?Answer. The percentage  of approved reg ula r resea rch gran ts, reviewed for fund ing on a priority basis and  competing for funds, which are awarded has  gone
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from 61 percent in 1976 to 45 percent in 1977 to 30 percent in 1978. The per­
centage of dollars awarded compared with applications received has gone from 
30 percent in 1976 to an estimated 28 percent in 1977 and 10 j>ercent in 1978. 

Mb. Michel

BLOOD SU BS TI TU TE S

Mr. Michel. Where do we stand with the research on blood subst itutes ? Can 
you give us any timeframe as to when such substitu tes might be available for 
human use?

Answer. Studies on blood substit utes have been in progress for only a few 
years, yet the accomplishments to date have been highly significant. Complete 
blood replacement in rats  has been achieved with a perfluoro-chemicabtype sub­
stitute. Bloodless animals so produced exhibit no abnormal behavior and re­
generate blood cells and plasma and continue to grow and develop. Animals can 
also l»e completely exchange-transfused with a stroma-free hemoglobin solution 
and require no other material to remain alive. Since research on blood substi­
tutes is relatively new it is difficult to guess a time when such substitutes might 
be available for human use, especially in view of potential toxicity problems and 
the rigors of clinical testing in human subjects. Blood substitutes once fully 
developed have tremendous p otential value in helping to supplement and thereby 
conserve the natu ral supply of blood.

CORONABY BY PA SS  OPE RATIONS

Mr. Michel. I was partic ularly  struck by one item in your statement to the 
effect tha t there is no evidence tha t the many coronary bypass operations th at 
are performed each year actually result in any increased survival. Would you 
elaborate in this regar d? Do these operations represent a hoax on the patien t 
and those who finance them ?

Answer. I would like to respond to your further  question concerning the effi­
cacy of coronary bypass operations. When I made tha t statement  I was specifi­
cally referring  to the results of the National Heart, Lung, and Blood I nst itut e’s 
national cooperative study to compare medical and surgical therapy of patients 
with unstable angina pectoris. Unstable angina pectoris is a condition where the 
patient presents with either chest pain of new onset or changing pattern. About 
one-half of the patien ts who suffer an acute hea rt attac k reveal on careful 
questioning tha t they had experienced chest pain of a variable nature occurring 
from 12 hours to 12 weeks before their  actual h ear t attack.

This has lead some doctors to use the term “impending heart atta ck” or 
“threatened heart atta ck” in place of the term unstable angina. In the late 1960’s 
the technique of  coronary bypass surgery was introduced. Soon afte r this tech­
nique became availab le it was used in patients presenting with unstable angina. 
Some doctors argued tha t emergent coronary bypass surgery may “prevent” an 
incipient heart  attack and result in a reduction of both immediate in-hospital 
mortality  as well as the long-term mortality in subsequent years. In 1972, em­
phasizing that  there was no definite evidence showing the superiority of inten­
sive medical management or coronary bypass surgery in determining mortali ty 
and morbidity in patien ts hospitalized with unstable angina, some of the partici­
pating groups in the National Heart, Lung, and Blood Ins titu te’s Myocardial In­
farction Research Units developed a cooperative clinical tria l to compare these 
two different approaches to the rap y: medical versus surgical. In all patients  
eligible for this study, coronary angiography, a procedure in which dye is in­
jected into the coronary arte ries  and enables identification of any significant 
obstructions, was done. This procedure identified the very small number of 
patients who had obstruction of the left main coronary arte ry in which it was 
agreed tha t there was already sufficient evidence to support probable surgical 
therapy. Coronary’ angiography also identified another small group of patients 
who had very mild coronar.v arte ry disease or abnormal function of the heart 
muscle or heart valves. Between these two small groups, at the extremes, was 
the largest group of patients  who were randomizable with unstable angina and 
who had at least a 70 percent occlusion of a t least one of the th ree main coronary 
artery trunks. From 1972 through 1976, 288 pat ients  were entered into this ran­
domized clinical trial . One hundred forty-seven patien ts received intensive
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pharmacological  medical therapy and 141 comparable pat ien ts unde rwent coro­
nary  a rte ry bypass surgery.

The result s of the study revea led th at  mortal ity was comparable and low in both groups in the hosp ital—medical mor tali ty 4.1 percent, surg ical  5 per ­cent—and  in the  posthosp ital phase , with  an average  followup of 24 months medical mortal ity 5 percent, surgica l mor tali ty 5.2 percent. Dur ing the in- hospital  period the  surgically tre ate d pat ien ts had a higher incidence of hea rt attacks , 18 percent, compared to an incidence ra te  of 10 percen t in the  medically tre ate d group. Most of the heart  at tack s in the surgically tre ate d group were perioperative in that  they occurred in rela tionship  to the surg ical procedure. In the postliospital phase of the study, with  an average followup of 24 months, the incidence ra te  of he ar t attack s was equal in the medically  treated and surgically  treate d group, 13 percent. In evaluating postliospita l angina chest pain, 15 percent of the surgically tre ate d pat ien ts were reported to have signifi­can t ang inal  chest pain during at  lea st one of the followup visits, compared to 45 perc ent of the  medica l group. It  must be noted, however, that  general assessment of angina chest  pain is difficult to evaluate  postsurgery for severa l reasons , inc luding  the placebo effect of surgery.
Recen tly the principa l investigato rs in this study were convened in Bethesda to discuss this  da ta which in summary showed th a t: Mor tality  was low and equal in both groups; h eart attack s occurred more often in the  su rgica lly trea ted  than in the medically treate d gr ou p; medical group had more per sistent  angina  tha n the surg ical group.
This  group of experienced clinical investig ators concluded th at  pat ient s pre­sentin g with unstable  angina may be safely treate d with  careful, inten sive 

pharmacologic  thera py. 'tho se with  persistent chest pain  may be studied by coronary angiography and  those pat ien ts with lef t main coronary art ery  obstruc­tion, and continued in trac tab le pa in, may require surgery. Otherwise, prophylactic surgery to prevent a he art  att ack o r dea th is not necesasry.
Now we must  sta te th at  pat ien ts with  unstable  angina represen t only a small port ion of the tota l number  of pat ien ts prese nting for  bypass surgery each year in this  country. It  is difficult to have an acc ura te assessment of what percentage  of the  tota l they represen t but  it is generally agreed  that  it would represe nt approximately  15 to 20 percent of the  pat ien ts and would vary from ins titu tion to institu tion depending on the ir refer ral  pat tern s.
This point s out that  we still  have insufficient evidence to fully evaluate  the effect of coronary bypass  surgery in rela tionship  to its effect on mor tali ty and morb idity in the largest percentage of pat ien ts who present for  operat ion, those with  stab le angina or those pat ien ts who a re asymptomatic af te r having a hea rt attack.
In an att em pt to find the answ ers for  these questions for  this large  percen tage of pa tients  presenting  for bypass  surgery,  the Nat iona l Heart , Lung, and Blood Insti tu te  is currently sponsoring a study comparing medica l the rapy versus  surg ical  therapy in thi s group  of pat ients. This study is termed the  coronary ar ter y surgery study  (CASS). This  study currently involves 1G medical centers. At th e p resent time much valuable da ta  has been gathered on over 12,000 patie nts  who have received coronary angiography at  the partic ipa ting insti tutions . A smaller number, 305, patients  have  been entered into the  randomized tria l. The present plan is to contin ue enterin g pat ien ts into  the  randomized tri al for an add itional  18 months. A followup period of 5 years is current ly planned on the pat ien ts entered in to th is most im portant study.
In conclusion we have already gath ered  very useful revealing  the  proper role of the coronary bypass procedure in the clinica l approach to the pat ien t with unstable  angina . It  is our hope that  in the  futur e the results  of our coronary ar ter y surge ry study will provide equally  imp orta nt da ta on the proper role of coronary bypass  surg ery in the much larger  group of pat ient s presenting with stable angina or in  pat ien ts who are  asymptomatic following a he ar t at tack.
In answ ering your question  on whether these  operations rep resent  a hoax on the pat ien t and those who finance them, I must answ er th at  the physicians  who perfo rm these operations  do so in the ir own belief tha t they are  benefiting the 

pat ien t. It  is very important th at  the  results of our unstable  angina study  are  made availab le to the prac ticing physic ian. The results  of this  study were re­ported on March 9, 1977, a t the ann ual  sc ientific sessions of the American College of Cardiology. Several thousand  docto rs with  an intere st in cardiology heard the 
results  of t his  important  s tudy  and  the recommendat ions for the  ca re of patie nts



463

presentin g with  unstable  angina. The resu lts also will lat er  be published in the  
medica l lit eratu re  and many other doctors will benefit from them. We also will 
present this  information at  other programs and meetings when the opportunity  
arises .

NII LBI CLINICAL TRIALS

Mr. Michel. "Would you provide for the  record a lis t of all the clinica l tri als  
you are  undertaking,  the ir expected length, and the  cost for each?

Answer. National Heart , Lung, and Blood Insti tu te  clinical tri als  currently 
funded a re :

Division  of Heart and Vascular Diseases

TARGETED MAJOR CLINICAL TRIALS— R. & D. CONTRACTS MECHANISM

Aspirin myocardial infarction study (AMIS)
This  study  will dete rmine whether adm inistration of asp irin  to persons  who

have had at  leas t one documented heart  att ack will res ult  in a significant reduc-  
ton in card iovascular morb idity  and mor tality . AMIS was sta rte d in fiscal yea r 
1975.
Fu nd ing:

Through fiscal year 1977___________________________________$9, 218, 000
Est ima ted fiscal year  1978_________________________________  4, 000, 000
Est ima ted  fiscal y ear  1979-81______________________________  4, 210, 000

Tota l es tim at e________________________________________  17, 434, 000
Coronary artery surgery trial  (CAST or CASS)

This tri al  will eva lua te the efficacy of coronary  ar tery  bypass surgery and its
potent ial therapeut ic effect in reducing morbidity and mortal ity  in coronary 
ar ter y disease. This  program was ini tia ted  in fiscal year  1973.
Fu nd ing:

Through fiscal y ear  1977___________________________________$7, 546. 000
Estimated fiscal ye ar 1978_________________________________  2, 050, 000
Est ima ted  fiscal y ears  1979-84--------------------------------------------- 13, 500, 000

Total es tim at es _______________________________________  23, 696, 000
Hypertension detec tion and follow-up program (HDFP)

This program will determine,  in the  general popula tion, the extent  to wliich
mortal ity  and morb idity  associated with  elevated blood p ressure  can be reduced 
by systematic antihypertensiv e drug management. HD FP began in fiscal year 
1971.
Fu nd ing:

Through fiscal yea r 1977__________________________________$48, 791, 000
Est ima ted  fiscal y ear  1978________________________________  7, 835 ,000
Est ima ted fiscal years 1979-1980__________________________ 12, 364, 000

Tota l es tim at e_______________________________________  68, 990, 000
Coronary prim ary preventio n trai l (LRC)

This tri al  is designed, as pa rt of the overall Lipid Research  Clinics program, to
tes t whether lowering chole stero l will reduce or slow the development of prema­
ture  coronary  hear t d isease in persons with  elevated choles terol  levels.
Fu nd ing:

Through fiscal year 1977__________________________________$38, 820, 000
Estimated fiscal yea r 1978________________________________  8, 565, 000
Estimated fiscal yea rs 1979-84___________________________  52, 408, 000

Tota l es tim at e_______________________________________  99, 793, 000
Mult iple risk fac tor  inte rvention trial (M RF IT)

This  investigation will dete rmine whe ther  a preventive program directed  at
the  reduct ion of serum  cholesterol, reduc tion of blood p ressu re, and reduc tion or 
elimination of cigare tte  smoking among men will significantly  reduce  the inci-

87-1 55 0  -  77 -  30
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dence of he ar t att acks and death from coronary  heart  diseases. MRFIT was ini­
tia ted  in fiscal year 1972.
Fu nd ing:

Through fiscal year 1977__________________________________ ,$61, 487, 000
Est ima ted  fiscal year 1978_______________________________  11,467,000
Est ima ted fiscal years 1979-1984_________________________  53, 655, (KM)

To tal  e s ti m a te _________________________________________  126. 609, (K)o
Unstable angina pectoris trial

This  clinical tri al  in conjunction with CASS will assess the efficacy of early  
coronary ar tery  bypass surgery versus intense medical management  by random­
ized stud ies in pat ien ts with  unstable  angina pector is simu lating acu te myocar­
dial  infarction . This  study began in fiscal year 1971 and preliminary result s show 
th at  ther e was no benefit, no prevention of heart attack, and no decrease  in death  
rat es in those pat ien ts who had the surgery.
Fu nd ing:

Through fiscal year 1977____________________________________ .$649, 000
Est ima ted fiscal ye ar 1978__________________________________  94, 000

To tal  es tim at e__________________________________________  743, 000
Collaborative clinical  trial of therapy to protect ischemic  myocardium

This  study will evaluate techniques  to protect ischemic myocardium and min­
imize the size of heart  attack.  This  effort will begin during fiscal year 1977.
Fu nd ing:

Est ima ted fiscal year 1977_________________________________ .$1,100, 000
Est ima ted  fiscal year 1978_________________________________  2, 000, 000
Est ima ted fiscal years 1979-80_____________________________  3,100, 000

Total es tim at e________________________________________  6, 200, 000
Propranolol ant iarr hyth mic  drug trial

This tri al  will tes t the  effect of propranolol on total mortal ity and sudden 
cardiac  dea th in pat ient s recovering from a heart  atta ck.  It  is planned to sta rt 
thi s effort du ring  fiscal yea r 1977.
Fu nd ing:

Est ima ted  fiscal year 1977________________________________  ,$750,000
Est ima ted fiscal year 1978_________________________________ 5, 000, 000
Est imated fiscal years 1979-83____________________________  20,300,000

Total est imate____ _____________________________________  26, 050, 000

DIVISION OF LUNG DISEASES 

Extracorporeal membrane oxygenators
The objective of the program is to evaluate  the  clinical application  of membrane 

oxygenators by means of a coordinated,  limited clinica l tria l.
Fu nd ing: Tota l estimate through fiscal year 1977________________ $5, 300, 000
Clinical study  of int erm itte nt posi tive pressure breathing

The goal of the study is to eva luate the efficacy of long-term interm itten t posi­
tive pres sure  brea thing (IP PB ) tre atm ent when used as an adjun ct to the  over­
all  care of ambulato ry pat ien ts with  chronic  pulmonary disease.
Fu nd ing:

Through fiscal year  1977__________________________________$1, 000, 000
Est imated fiscal yea r 1978________________________________  1, 200, 000
Est imated fiscal years 1979-81____________________________  3, 800, 000

Total  est imate________________________________________  6, 000, 000
Nocturnal oxygen therapy

This  is a program to design and conduct a study to eva luate the efficacy of 
noc turn al oxygen therapy in the  tre atm en t of p atie nts  w ith chronic hypoxic lung 
disease  and corpulmonale.
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Fu nd ing:
Through fiscal year 1977_________________________________ $1, 200, 000
Estimated fiscal year 1978________________________________  1, 000, 000
Estimated fiscal yea r 1979________________________________  1, 000, 000

Tota l est imate_________________________________________  3, 200, (MM)
Neonatal respi ratory dist ress syndrome tria l 

The prim ary objectives of thi s study are  (1) to establish a randomized  double-
blind, controlled tr ia l of the  effect of cor ticoste roids,  administered  24 to 72 hours  
before birth on the incidence of n eonatal  respira tory  dis tres s syndrome, and (2) 
to determine whethe r the  therapy  has any adverse  short-or -long-te rm (up  to 18 
months) effect on the  inf ant .
Fu nd ing:

Through  fiscal year 1977__________________________________$1, 1(M), 000
Estimated fiscal year 1978_________________________________ 1, 200, 000
Estimate d fiscal years 1979-80____________________________  900, 000

Tota l est imate ________________________________________  3, 200, 000

DI VI SION  OF BLOOD DI SE AS ES  AN D RESO URC ES

Histocompa tibi lity  of antigen—poor blood
This  program will determine i f se nsit ization to his tocompatibili ty antigens  may

comprise graf t survival.  This program was designed to develop methods for the 
removal  of these antig ens from blood and to eva luate the effect of tr ans fus ion  on 
graf t survival.
Fu nd ing:

Through fiscal year  1977____________________________________$791, 234
Est ima ted fiscal year 1978__________________________________ 0

Tota l est imate__________________________________________  791, 234
Maternal to infan t transmis sion  of hep atit is B

To determine  whethe r hyper immune gamma globulin can in ter rupt the  tra ns ­
mission of hepat itis  B viru s infection from an infected mother to her  new baby. 

To car ry out a baseline surveillance for a fu ture  HBV vaccine efficacy t ria l.
Fu nd ing:

Through fiscal year 1977_____________________________________.$93, 711
Estimated fiscal year 1978___________________________________ 0

Tota l e stim ate____________________________________________  93, 711
Cooperative s tud y of factor  V II I inhibitors  

Inhibitors  (ant ibod ies) to the  defective  prote in occur in 4-7 percen t of pat ien ts
with  hemophi lia A and 3-5 percent of pat ien ts with  hemophilia B. The inhibitor 
study is designed to obta in info rmation on t he  occurrence and  n atu ra l history  of 
these inhibito rs and  clin ica l/la borato ry evaluat ions which may provide a clea rer 
pic ture  of the significance of these inhibito rs in the clinical course  of the  disease.
Fu nd ing:

Through fiscal year 1977__________________________________$2, 008, 000
Estimate d fiscal year 1978________________________________ 809. 000
Estim ated fiscal years 1979-81____________________________  1, 200, 000

Tota l e stima te_________________________________________  4, 017, 000
Efficacy of sodium cyan ate in pat ient s wi th sickle cell disease

Sodium cyanate is being stud ied to characteriz e its  an tisic kling properties , and
determine  its possible usefulness in the tre atm ent of pat ien ts with sickle cell 
anemia. In order to achieve these  goals, the  agent is being eva luated by develop­
ment of extr acorporeal  carbamy lation techniques  and continued evaluation of 
potentia l cyanate tox icity  in man and animals.
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Fu nd ing:
Thro ugh fiscal .year 1977 ____________________________________$886, 687
Est ima ted  fiscal year 1978__________________________________  0
Est ima ted fiscal years 197 9-81______________________________  0

Total est imate __________________________________________  886, 687

Mr. Michel . How a re people selected to par tic ipa te in the se t rial s?
Answer. Sever al methods are used to select iieople to par tici pat e in clinical  

tria ls. A tr ia l may need i»eople who have high cholesterol, high blood pressu re, 
or who smoke cigarettes . In such instance s, screening for these  condi tions  may 
tak e place in large  businesses and factories, or in homes within census  trac ts. 
Those people who satis fy entrance cr ite ria  are  asked if they would like to par- 
tici pate in the study. If they agree, they are  enrolled.

Othe r tri al s might require i>eople who have had a heart  atta ck.  In these  cases, 
hospital  records are  reviewed and physicians  are  a sked to contact thei r pat ien ts 
with he ar t disease. If a person meets eligibility crit eria , he is asked if  he wishes 
to ent er the  study.

In  a ll cases, par ticipat ion  i s stri ctly  voluntary . Partic ipa nts  are  f ully informed 
concern ing the study, and they  may withdr aw from the study  at  any time.

Mr. Roybal

BLOOD DONORS

Mr. Roybal. We have been told th at  the re tends to be signif icant differences 
between blood which is given by volu ntar y donors  and blood which is given for 
a cash  pa yment . Are you doing any rese arch  in this  a rea?

Answer. Yes; it has been shown th at  blood from paid donors, as a class, is 
unde sirab le in th at  this blood is more likely to contain the  infectiou s agents  
th at  cause  hep ati tis tha n is blood from volunteer donors. Donors who demand 
payment for blood ar e more likely to be in a lower socioeconomic sta tus  and more 
likely to be suppo rting dru g and  alcohol abuse  hab its th at  would result in the ir 
being ca rri ers  of hep atit is virus es than  are  volunteer donors. With  the  adven t 
of he patiti s B testi ng by third  gene ratio n test s, effective screen ing of both volun­
teer  and paid donor blood for  he patiti s B antig en is possible. Since initi atio n 
of these  tests , documented cases of tran smissio n of hep atit is B viru s from donor 
to reci pien t have become extrem ely rare . The maj or problem in trans fusio n- 
tra nsm itte d hepat itis  is now associate d with non-A, non B hep atit is. Until re­
cently. it was not clear  whe ther  tran smi ssio n of non-A. non-B hep ati tis through 
blood f rom paid  donors occurred more frequent ly tha n thro ugh blood from  volun­
teer  donors. Resea rch sponsored  by the  NHLB I shows that  thi s is the case.

blood impurities

Mr. Roybal. Are you try ing  to develop techniqu es to tak e out some of the im­
pur itie s t ha t might  occur in nondonor  blood?

Answer. Prel iminary  results  of rese arch  indicate th at  the  “washing ” of red 
blood cells before tran sfusion may remove hep atit is viruses. The data, however, 
are  not definitive, for the  resea rch has been complicated  by changes  in testi ng 
proce dures  and in the donor p opula tion. Therefore, the Division of Blood Diseases 
and Resources of the National Heart , Lung, and Blood Insti tu te  would like to 
sponsor  a trial th at  wou’d perm it comparison of washed red cells and unwashed 
red cells. Sta tist ica l data indi cate  th at  the  incidence of tran sfusion-tr ans mit ted  
hep ati tis is so low in the United Sta tes  th at  such a larg e number of pat ien ts 
would have to be entere d into  the tri al  as to make the  tri al  unfeasible. Ther e­
fore, the Division is looking for a sui tab le location outside  of the  United  Stat es 
where  the incidence of hep atit is is high enough th at  the  data could be obtained 
with  rela tive ly fewer numbers of pat ien ts while, at  the same time, the tri al 
cou’fl be adeq uate ly monitored so th at  the  validity  of the  results would be 
assur ed.

LONG-TERM EFFECTS OF DRUG USAGE

Mr. Roybal. Are you stud ying the  long-term effects th at  drug use can have on 
the hea rt, lungs, and circulat ory  system, even though a person subsequently 
gives up dru gs?
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Answer. The National Ins titu te on Drug Abuse is directing those studies, with 
collaboration by us when necessary. The high prevalence of bacterial endocar­
ditis—-that is, infection of tlie heart and its valves—in those persons who take 
drugs in the veins, has been of great concern to this Inst itute and to cardiologists 
since the increase in drug use lias come about. Research, prompted in iwirt by the 
destruction of  heart valves, has led to improvement of prosthetic valves as well 
as to studies of the unusual and lethal bacteria which drug users get into thei r 
blood streams. The short-term effect may be a shortening of life in the person who 
has had several valves replaced, and still may suffer from the insidious and low 
grade bacterial infection.

EN ZY ME DETECTION AN D RES EARCH

Mr. Roybal. The National Cancer Inst itute indicated it believes tha t enzymes 
which are a part of cell chemistry may be a link to cancer. Certainly, they are 
doing research in this area. Are you involved in this research, since b’ood chem­
istry analysis would be a significant aspect of research under the National Heart , 
Lung, and Blood Ins titu te?

Answer. Enzyme determination and research into these substances which are 
released when the heart  muscle is damaged have been and continue to be an im­
portan t area which cardiovascular scientists study, supported by th is Insti tute.  
The relation between the types and amounts of enzyme released may lead to 
more certain  determination of the amount of dead hear t muscle. More impor­
tantly,  enzyme measurement may ultimately allow very early diagnosis of 
suspected heart attack.

In addition, enzyme research is unlocking some of the mystery of transpo rt of 
cholesterol fractions into and out of the cell. One such substance, HMg Co A 
reductase, appears to play a key role in that transport.

Although these studies are not directed toward cancer research, the under­
standing of each step in the normal enzymatic function of the cell makes the 
eventual diagnosis and therapy  of the abnormal or diseased cell more likely. 
This is true  whether the cell be in heart, lung, blood or blood vessel—even the 
skin.

RESEA RCH COOR DINATION

Mr. Roybal. Generally, do you coordinate your research efforts with other 
Insti tutes  at  NIH ? How?

Answer. There are formal and informal machanisms used to coordinate our 
research efforts with other NIH components. The informal interpersonal re lation ­
ships among scientists within the NIH as well a s within the scientific community 
are a long standing tradit ion with us. However, there are a number of formal co­
ordinating mechanisms. The Interagency Technical Committee on Heart, Blood 
Vessel. Lung, and Blood Diseases and Blood Resources even extends beyond 
DHLW and focuses on five major issues : Cardiovascular biomedical engineering ; 
high blood pressure screen ing; pediatric pulmonary diseases; sickle cell disease 
educ ation : and the nutri ent composition of foods. The newest formal mechanism 
has been the creation fo t he NIH Coordinating Committee for  Blood-Related Ac­
tivities. This committee includes, in addition to the NHLBI, representa tives f rom 
the National Cancer Insti tute,  the National Ins titu te of Allergy and Infectious 
Diseases, the National Ins titu te for Arthritis, Metabolism, and Digestive Diseases, 
the National Inst itute of General Medical Sciences, the National Ins titu te of 
Child Health and Human Development, the Division of Research Resources, and 
the Clinical Center Blood Bank. It  was created in response to the mandate of the 
renewal of the Ins titu te’s authorizing legislation in 1976 enlarged the authority  
of the Inst itute in order to advance the national attack upon heart, blood vessel, 
lung, and blood diseases and to enlarge its authority  with respect to blood re­
sources, and which also changed the name of the Ins titu te to the National Heart,  
Lung, and Blood Inst itute . The Division of He art and Vascular Diseases curren tly 
has two task forces which act as coordinating bodies. One involves hypertension 
and t he other is concerned with heart  disease in childhood. The la tter  has a sta nd­
ing member from the National Inst itute of Child Health and Human Develop­
ment. We also partic ipate in a number of NIH continuing committees: Bureaus, 
Inst itutes and Divisions’ Dire ctor s; Information Officers; Scientific Dir ectors; 
Medical Board; Collaborative Program Dire ctors; Executive Committee for 
Extra mura l Af fairs; Executive Officers; Gra nt Management Advisory Committee; 
and the Research Contracting Committee. These standing groups meet at least
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once each month. In  addit ion  ther e are  a  number of grou ps to cover specific scien­
tific issues. These topics presently  range from disease  orien ted problems such as 
diabe tes to more encompass ing researc h problems such as in the are a of DNA 
research. Thi s briefly describe s how NIH  resea rch efforts are  coordinated . Our 
goals ar e to avoid unnec essary  duplication, define gaps, exchange information, 
and resolve problems.

UL TRASOU ND

Mr. Roybal. You indic ate th at  you now use ultrasou nd and a new technique 
called radionuc lide cinean giography to view the heart. What risk s to the patient 
do these  techniques entai l?

Answer. Ultra sound is a technique wher e sound waves are beamed across  the 
chest wal l through the he art  and the  echos from these sound waves are  picked 
up and analy zed in a graphic form. This  technique ca n be uti lized to measure  the 
thickness of the  heart  wall, detec t collections of fluid aroun d the  hea rt, and 
eval uate  the  functio n of the  hea rt valves. This tes t requ ires no injectio ns into  
the pa tie nt and  is completely free of any discomfort to the  pati ent.  The energy 
gen eia ted  b.v this test is of low level and is not in any way detrim ental to the 
patient in the pres ent techniques utili zed for  card iac exam. One of the  advan­
tages  of thi s technique is th at  repe at tes ts can be utiliz ed to eval uate  the prog­
ress of an indivi dual pat ien t withou t subjec ting them to the  rad iat ion  hazards  
of frequ entl y repeat ed X-ray techniques.

RAD ION UCL IDE CIN EANGIOG RAPHY

The techn ique of “radion uclid e cineang iogra phy” does req uire  th e injection into 
the vein of a small amoun t of a radi oact ive isotope bound to albumin. The radia­
tion emittin g from the blood conta ined in the he art  is then detect ed by a very 
sensi tive camer a. The camer a is synchronize d with the  he ar t beat  to enable de­
tail ed pic tures of the contracti on of the hea rt. Movies can be made of these 
picure s which are  modified by compu ter ana lysi s and can revea l very strik ing 
moving pictures  of the actua l function of the he art  muscle. When are as of the 
he art  ar e abnormally con trac ting  sec ondary to disease, most commonly secondary 
to ischemic heart  disease, these  abnormal are as can be detected. The level of 
rad iat ion  to which the  pat ien t is exposed in thi s tes t is much lower than th at  
when sta nd ard  X-ray technique of angio graph y is utilized. An add itio nal  advan­
tage is th at  continued pictures  can be made up to 6 hours  followin g a single 
inject ion of isotope with no additional radiation haz ard  to the patient.  This al­
lows the  tes t to be utilize d at  res t and  following exerci se in pat ients. By adding  
a pe riod of exercise to this t est  much add itional infor mation c an be  obtain ed about 
a pat ien t.

HIG H BLOOD PR ESSURE  PROGRAM

Mr. Roybal. On page 4 of your sta tem ent , you say that  your  high blood p res­
sure  prog ram  has increased the awa rene ss of the benefits of hype rtension con­
tro l in the work setting . How was thi s accomp lished?

Answer. The prim ary activity  to date has  been the  holding of a National 
Conference on High Blood Pre ssu re Control  in the Work Sett ing  which was 
sponsored  for  us by Secreta ry Mathews. Overview presentations  were made by 
the Secretary , Dr. Theodore Cooper—then assis tan t Secreta ry for  Hea lth— 
and  Mr. Graham Ward, of the  Nat iona l Hea rt, Lung, and Blood Ins titu te, to 
outline the problem of high blood pres sure  control  in the  Unite d Stat es and 
give the ir views of opportunitie s which the  work set ting  might present. Repre ­
sen tatives  from organized labor, ind ust ry managem ent, occupationa l physicians 
and nurse s, insu ranc e groups, and priv ate medical prac tice then responded to 
the issues. Response from over 150 attendee s was overwhelmingly positive and 
suppo rtive. As a followup the  Natio nal Hea rt. Lung, and Blood Insti tut e is de­
veloping a working group  of sim ilar represen tation to extend exam ination of 
the issues  involved and to ass ist in transm itti ng any conclusions reached. In 
addi tion, a reque st for contrac t propo sals to supp ort 6-1 0 dem onst ratio ns of 
hype rtens ion control in the  work set ting has been released. The Thi rd National 
Conference on High Blood Pre ssu re Contro l—to be held at  the Washington Hil­
ton on April 13-15—ha s a signif icant portion  of the  progr am dedicated to the 
presentation of existing efforts in t he  work setting.
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ORGAN TR AN SP LA NT S

Mr. Roybal. You talk  abo ut resea rch on organ transp lan ts. Yet, recently, 
the re was a rep ort th at  docto rs are  having second thou ghts  abou t organ tra ns ­
pla nts  and tha t the  number of transp lan ts may actu ally  be declining. What are  
the problems involved in orga n tra nsp lan ts and  are  we a ny closer to overcoming 

organ  rejection ?
Answer. The problems involved in organ tra nspla nta tio n are  partly depen d­

ent  upon the organ being transp lanted . I  he solid orga ns that  have been tra ns­
planted  include kidney, hea rt, and liver. The kidney tra nspla nts  have been by 
fa r the most successful.  Problems with solid orga n tra nsp lan t include technical 
(su rgica l) problems; ischem ic damage to the organ  if left  outside  the body for 
too long a i>eriod of ti m e; acu te graf t rej ec tio n; chronic graft  re jec tio n; sup­
pression of the immunological response  of the  pat ien ts resulting  in increased 
susce ptibili ty to infec tious  agen ts; poor wound healing and occasionally  sup­
pression  of the bone marro w, where all of the  esse ntial  cellular  comi>onents of 
the blood are  produced, cause d by the  drugs  th at  supp ress the immune response; 
and  Prednisone, one of the drugs used in suppr ession  of gra ft reject ion by sup­
pressio n of the immune response, has othe r undesira ble side effects (su ch as 
causing osteoporosis, which can resu lt in spontaneous or near spont aneou s bone 
frac ture s, and a so-called Cushingoid condition with unde sirab le fat  deposition, 
cat ara cts , and ha ir growth , which is trou bling to women, and, if ina dve rtantly 
wit hdr awn in an unplann ed manner, can res ult  in acu te adr ena l insufficiency 
with  all of its att en da nt  problems. In addit ion, the drug may con trib ute to 
amenorrh ea.

The other form of tra nsp lan tat ion , which is a nonsolid tra nsp lan tat ion , is 
bone marrow transp lan tat ion . This  procedure has become feasible  only fai rly 
recently  as a result of advan ces in knowledge about tiss ue compa tibility . Bone 
marrow transp lan tat ion  is technically  simple. Bone marro w is removed from 
a donor and infus ed into  reci pien ts in a man ner sim ilar  to that  for tra nsf usi ng 
blood. The immunologic problems, howrever, are  complex. The major problems 
asso ciate d wi.li bone marr ow tra nsp lan tat ion  ar e graft  rejec tion; graf t versus 
hos t disease (a  condition in which the graf t reje cts the  host ra the r tha n the 
oth er wray aro und) ; res pira tory  dist ress  of unknow’n etiology,which is prog res­
sive, resu lts in death , and is peculiar  to bone marr ow tra nsp lan tat ion  ; and 
severe  immune suppression of the host (the  patient who received the tra ns ­
pl an t),  which res ult s in grea tly increased susceptib ility to infect ions by org an­
isms th at  would not ord inarily  infect a norma l person  and that  frequent ly result  
in dea th.

In  addition to all  of the  above problems, the re is some evidence th at  sup pres­
sion of a jwitient’s immune response may incre ase the  chances for  development 
of vari ous maligna ncies, alth ough this data is at  pres ent somew hat controver sial.

However, we are  closer to overcoming organ  rejec tion.  There  are  recent excit­
ing discoveries  rela ted  to the immunology of organ  tra nsp lan tat ion . Specifically, 
new methods have  been developed for test ing  the comp atibi lity between donor 
tiss ue and recipient tissu e th at  before las t year were not availa ble. Tissue com­
pat ibil ity depends upon a group of antigens, the  expres sion of which is closely 
linked on one chromosome. The  new tes t involves tes ting for  one of the se type s 
of antigens, which was known to exis t but for  which, unt il las t year, the re was 
no serologic tes t read ily ava ilab le for its  detec tion. It  is stil l too ear ly to de ter ­
mine the  effect these developm ents will have  on organ  tran spl ant ation.

Also, on a positive  note, I would  l ike to brin g you up to dat e with  the progress 
th at  has  been made in heart  tra ns pla nta tio n in the  program at  Stanfo rd Univer­
sity th at  is funded by the  Nation al Hea rt, Lung, and  Blood Ins titute . You can 
see from these res ult s tha t, although rejec tion cont inues to  be the  m ajor problem 
in hea rt tran spl ant ation, progress is being made both in it s detec tion and  qua n­
tifica tion and in improved  dru g regimens to  sup press reject ion.

A t otal  of 120 pa tients  have  now undergone car dia c transp lan tat ion  a t Stan ­
ford Unive rsity  and  curre ntly approxim ately  24 pa tients  are  receiving tran s­
pla nts  ea f*h year. These  are  indi viduals  with  advanced inca pacitation due  to 
cardiac  disease  and  a limi ted life  expectancy measured in weeks or months. 
As cri ter ia for recipi ent selectio n have  become more refined, only abou t 20 per­
cent of all pat ien ts referr ed for  tra nsp lan t cons idera tion are  determine d to be 
suitable. Specific fac tor s which presently  con stit ute  con traindicati ons  to trans-
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planta tion include age greater  tha n 55 years, any activ e infectio n, recent pul­
monary  infar ction , diabete s requ irin g insulin  therapy, elevated vascular resi st­
ance (8 -1 0 un its ), or clear ly ident ifiable psychosocial abn orm alit ies which 
would p rohib it reha bili tation af te r transp lan tat ion .

Improved  recipient selection, bet ter  method s of d etecting early gr af t rejectio n, 
and more effective immunosuppression are  considered  responsible for  the  im­
proving 1-year  survi val rate , now a t 79 percent. The maximum period  of surviv al 
is 8%  years.  There has been a considerable improvement in the  1-yea r survi val 
ra te  from 22 percent in 1968 to 79 perc ent in 1977. It  is not very meaning ful, 
therefore, to consider 3- to 5-yea r mo rtal ity  rates. However, most rece nt figures 
given to me by Dr. Stinson a re  as  follows:

[In  percent)

Entire series (120  Since 1973 (50 
patients ) patients )

1 year______________________    53 74
3 year_____________________________________________________________________  35 69
5 y e a r . . . . ............................        26 1 45

1 Projected.

In  summary, rejection continues  to be the  major problem in he art  tra ns ­
planta tion and while progress is being made in the detec tion and  qua ntit atio n 
of rejec tion  and in improv ing immunosuppressive regimes, much basic work in 
the immunology of tra nsp lan tat ion  remains ito be done before this problem can 
be resolved.

BLOOD SU BS TI TU TE S

Mr. Roybal. You speak abo ut blood substitute s. Will it some day be possible 
to tota lly replace  blood in a human , or ar e blood s ubs titu tes only to be used for 
sho rt periods of t ime?

Answer. It  is inevitable th at  an ade qua te sub stit ute  for  blood will be foun d; 
however, there is no foreseeable blood subs titute, in the  near futu re, that  could 
be used as a complete replac ement  for human blood. Ther e is some evidence to 
suggest, for example, that  stro ma- free  hemoglobin—the oxygen -carryin g sub­
stan ce of blood when it  is not insid e the  red cells—can be used to sust ain life if  
human  blood is not avai lable ; however, this  hemoglobin is rapidly cleare d from 
the blood stre am and so could be usefu l only in an emergency as a short-term 
procedure unt il norm al blood would become avai lable  for a pati ent.  The Ins titute  
would like to sponsor  resea rch th at  would perm it developm ent of strom a-fre e 
hemoglobin th at  could be used in such situation s. In addit ion, it is theoretica lly 
possible to conceive of a synt heti c subs tance with oxygen-binding powers sim ilar  
to those of hemoglobin, altho ugh the  prac tica l rea lity  of developing such a sub­
stance th at  would be economically feas ible for general use is probab ly not in the 
near f utu re.

While  blood sub stitutes are sti ll exp erim enta l and unt il recent ly have  been 
used in small animals, they have now been used successfully in nonhuman pri ­
mates. Animals have been kept alive th at  have had  as much as 80 percent of 
the ir blood replaced by subs titu tes.  Obviously if  blood sub stit ute s could be per­
fecte d and  made safe, the  demands on the  whole blood resou rces  system would 
be relieved.

MI NO RITY  HYP ER TE NS IO N RESEAR CH PROGRAM

Mr. Roybal. Explain wh at the mino rity hype rtens ion resea rch development 
program accomplished. How many stud ents  and faculty were involved. How 
many schools and  h ospi tals particip ate d?

Answer. The objectives of the  mino rity hypertens ion research  development  
program are  to encourage the rec rui tment  and development of mino rity inve sti­
gat ors  in si>ecialized are as  of resea rch, prevention, control, and  educa tion re­
late d to hypertension , and stim ula te hypertension  research, preventio n, control, 
and education  by offering  mino rity school facu lty members and gra dua te stu ­
den ts the  oppo rtuni ty to enhance their research capabiliti es in these  areas .

Awards are  to be made to hype rtension  tra ining center s competent to provide  
the  desi red tra ining and  which hav e estab lishe d communications with mino rity
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schools to work out plans for the identification, selection, and deveolpment of 
partic ipants.  The program is ex ac ted to reach many minority individuals in 
the developmental s tages of thei r careers and increase the awareness of hyper­
tension and its sequelae and of the need for further  research in blood pressure 
as well as its control. Enhancement of the intere sts and skills of minority school 
faculty members will also make their  students cognizant of research opportuni­
ties in hypertension.

The program has jus t completed its first round of competition and review. 
Another solicitation has recently been released as a result of the first competi­
tion. Twenty-two minority institu tions will participate in the program beginning 
the summer of 1977. This will ac tively involve 44 individuals—34 faculty mem­
bers and 10 graduate  students—as participants. The seven tra ining centers have 
the commitment of 55 faculty members to participate in the program, who have 
expertise in areas related  to hypertension.

HOTLINE

Mr. Roybal. The Cancer Inst itut e has a hotline tha t doctors can call if they 
need help. Do you have such a hotline?

Answer. In order to give meaningful response to the wide range of clinical 
questions which would arise from practicing physicians should there be a hotline, 
the NHLBI would have to have a staff of medical officers with a range of ex­
pertise which is not possible for us to recrui t in the curre nt market. We have 
elected not to offer a “hotline” through information officers whose function is 
to provide information to the lay public as is the case with the NCI “hotline.” 
Rather than extend the promise of something we haven’t the resource to fulfill, 
we have  approached providing the physician with the best information we have 
by o ther means.

There is, at the NHLBI supported Baylor School of Medicine Research and 
Demonstration Center, a professional consultation service for the region which 
the center serves. Evaluation of the concept and its function is a part  of tha t 
center’s activities.

DISSEMINATION OF INFORMATION

Mr. Roybal. How do you reach the practicing physician with the fruits of 
your research efforts?

Answer. Reaching the practicing physician is a complex procedure and is ac­
complished by various means depending on the message to be conveyed. Through 
a series of Institute-sponsored lectures, conferences, convention exhibits, j ourna l 
articles, and Inst itute publications aimed at specific target groups the NHLBI 
directly reaches a very large group.

The Inst itute is also committed to assisting the approp riate voluntary and 
professional organizations (American Hear t Association, American College of 
Cardiology, National Hemophilia Foundation, et cete ra) reach their  constituents 
with the relevant information.

A few specific examples of such activities include a booklet the NLHBI de­
veloped, “The Dietary Management of Hyperlipoproteinemia, a Handbook for 
Physicians and Dieticians” which was published through the media, professional 
societies and any other means available. In the past 6 years over 6 million 
copies have been distributed by request.

We are continuing efforts, which we believe to be effective, to bring the most 
up-to-date knowledge of the clinical management of hypertension available to 
specialists and general pra ctitioners. Over 150 national voluntary and professional 
organizations, some 15 Federal agencies, numerous community organizations, and 
virtual ly all State health departments cooperate in our education program to 
reach both the physician and the lay public. The lay public stimulates many 
professional requests for information.

The results of completed clinical tria ls indicating a change in therapy are 
widely broadcast through professional journals, professional meetings, pro­
fessional societies, and the media. We achieve considerable success. Fo r instance 
the coronary drug project, which was a 5-year clinical tria l studying the effec­
tiveness of five different drugs in the prevention of a second h eart attack, showed 
that  in terms of improved patie nt survival or reduction in risk from cardio­
vascular death the benefits of therapy from these drugs was negative. Had this 
tria l not been conducted, thousands of patients would continue to be treated in 
good faith  by conscientious physicians with drugs which were shown not to 
benefit t his parti cula r category of patients. Again, through the Ins titu te’s health
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education program, knowledge of these findings was dissem inated to the public, published in scientific lite rature , and directly  communicated to physic ians.We are  convinced that  a major problem of continuing medical education for physicians lies not in the content area, but in the lack of effective systems for delivery. For  a variety of reasons , we believe tlia t the logical base uni t for such a system is the  State, linked to the app rop ria te national  voluntary and profes­sional organizatio ns. Sucli systems should be very broad-gauged and able to deal with  the  vas t range of medical  education  problems. Most physicians  (especia lly family practit ioners,  intern ists , and ped iatr icia ns)  do not deal with “heart, lung, or blood ' problems but with  human problems which may r ela te to the heart, lungs, or blood, in addit ion to many other areas . Effective contin uing medical education systems must relate  to all these areas and overcome the  splin tered  approach followed at  present .
Clearly, the  work required in the whole systems building are na  goes con­siderably beyond our limited ma ndate ; however, we perceive the  existence of such system s as being absolutely essential  to the success of our mission. There­fore, we have  engaged in a sub stantial conceptual and organiz ational effort to foster the  development of viable systems.  In large  par t, our efforts  have been cooperative, hence there  are  few results  we can claim exclusive credit fo r ; how­ever, in the  past several years we have been ins trumenta l in establish ing a Na­tional Society for Directors  of  Continu ing Medical Educa tion, the development  of four  model Sta te systems, the  dra fting  of model Sta te legislation  supportive  of continuing medical educa tion systems, and the organ izatio n of a  nat ional confe r­ence on physician competence and education.

SUDDEN INFA NT  DEATH SYNDROME

Mr. Roybal. Wha t are  the  result s of your  research  on Sudden Infant  Death Syndrome? I understand th at  a study is being made by the  U.S. Research Pro ­gram to observe the activities of seals  as a way to learn more about sudden infant  dea th syndrome. Did you fund  this project? What were  the  r esults?Answer. The National Insti tu te  o f Child Health and Human Development has the primary resea rch responsib ility for the  sudden infant dea th syndrome (SI DS ). However, the National  Heart , Lung, and Blood Insti tu te  supports projects which address the  role of the  cardiopulmonary system which may be rela ted to this syndrome. Such stud ies include investiga tion of the elect rical in­stab ility of the  hea rt in newborn minia ture pigs. Studies of this phenomenon in human newborns are  only just beginning. Experiments designed  to learn more abou t the  varia bili ty in elec trica l conduction and hear t rhythms are  underway  in both puppies and infants.
The stud y of seals being conducted by the U.S. resea rch program, funded by NHLBI, was developed as the res ult  of observations th at  the  deep diving of seals produces extreme variabil ity  in heart  rate.  This  phenomenon has been demonst rated in adu lt humans, in shallow diving. However, any  relat ion,  even indirect, between the  “diving reflex” and SIDS is not c lear  a t thi s time. Whether SIDS is rela ted to the cen tra l nervous system, to the  cardiopulmonary system or a combination of both a re  cu rrent major hypotheses.
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ASPIRIN

Mr. Royral. Last year you were doing a study to learn if regular aspirin re­
duced the hear t at tack  ra te. What were your findings?

Answer Results of a preliminary study of aspirin m people with heart  disease 
were recently published. These results were encouraging, but not clear cut. We 
are currently sponsoring the Aspirin Myocardial Infarc tion Study. This clinical 
tria l has finished enrolling over 4,500 men and women who have had hear t at ­
tacks. These people are being followed for 3 years to see i f regular aspirin  use 
reduces the rate of recurrent hea rt attacks and death due to hear t disease. The 
followup period has only recently starte d; therefore, results  of this study are 
not yet available.
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JUST IFICA TIO N OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
NATIONAL INSTITUTES OF HEALTH 

N a ti o n a l H e a r t , L ung, an d B lo od  I n s t i t u t e  

Am ounts  A v a il a b le  f o r  O b l ig a t io n  A /

19 77  19 78

A p p ro p ri a ti o n ............................ ........... .. ...........  $ 3 9 6 ,6 6 1 ,0 0 0  $ 4 0 3 ,6 4 2 ,0 0 0

1 /  E x c lu d es  th e  f o ll o w in g  am ounts  f o r  r e im b u r s a b le  a c t i v i t i e s  c a r r i e d  
on  by  t h i s  a c c o u n t:  19 77  -  $ 1 8 0 ,0 0 0 ; 19 78  -  $45 ,0 00^ "



N a ti o n a l H e a r t,  Lu ng, and  Blood I n s t i t u t e

Bu dget Mechanism 
(D o ll a rs  in  Th ou sa nd s)

1977 A p p ro p ri a ti o n
Nuniier FTÊ /  Amount

1978 E st im ate ________
Number FTeA/  Amount

G ra nt s
R eg ul ar
No nc om pe tin g................
Co mpe tin g.......................
New....................................
Supple m en ta l................

S u b to ta l.....................

1 ,5 50
187
300

(200 )

$1 75 ,0 00
26 ,7 35
26 ,2 39

5,3 00

1, 55 6
165
240

(227 )

$1 94 ,526
20 ,9 46
20 ,8 00

4, 55 1
2, 03 7 23 3, 27 4 1, 96 1 24 0, 82 3

S pec ia l
Res ea rc h c a re e r  
pr og ra m ........................... 200 6,0 00 200 6,0 00

S u b to ta l..................... 200 6,0 00 200 6,0 00
T o ta l g r a n ts ..................... 2 ,2 37 23 9,27 4 2, 16 1 24 6, 82 3

T ra in in g  Pr og ram s
In d iv id u a l Awards
Non co mpe tin g...................
Com pe tin g.........................
New.......................................
S upple m enta l...................

S u b to ta l.......................

I n s t i t u t i o n a l  Awards
Non co mpe tin g...................
Com pe tin g.........................
New.......................................
Supp le m enta l...................

S u b to ta l.......................
T o ta l,  t r a in in g  prog rams

R es ea rc h & De velop me nt 
C o n tr a c ts .........................

In tr am u ra l R e s e a r c h .. ..
D ir e c t O p e ra ti o n s ............
Prog ram  Manag ement .........
T o t a l .......................................

128 128 1,9 53 170 170 2, 47 6
— —

165 165 2, 03 2 180 180 2, 60 4
— —

293 293 3,9 85 350 350 5,0 80

151 779 15 ,3 18 138 808 14 ,8 74

32 121 2, 68 5

183 900 18 .0 03 138 808 14 ,8 74
476 1,1 93 21, 98 8 488 1,1 58 19 ,9 54

330 81 ,452
33 ,9 50  
18 ,2 00

__________________ 1, 79 7
39 6, 66 1

330 81 ,452
35 ,139  
18 ,5 20

__________________ 1, 75 4
40 3, 64 2

V  F u ll -t im e  e q u iv a le n t
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Summary o f  C ha ng es

197 7 E s ti m a te d  O b l ig a t i o n s ............................................................................................ $ 3 9 6 ,6 6 1 ,0 0 0
1978  E s ti m a te d  O b l ig a t i o n s ............................................................................................ 4 0 3 ,6 4 2 ,0 0 0

N et  C han ge................................................................................................  + 6 ,9 8 1 ,0 0 0

I n c r e a s e s :

A.  B u i l t - i n : 1

1 . W ith in -g ra d e  pa y i n c r e a s e s ........................
2 . Wage b o a rd  pa y in c r e a s e ................................
3 . f e d e r a l  T e le co m m u n ic a ti o n s  Sys te m

(FTS ) r a t e  i n c r e a s e .......................................
4 .  F e d e ra l Em pl oy ee s C om pensa ti on  Fund

(FECF)  r a t e  in c r e a s e ....................................
5 . N1H S e rv ic e  & Sup ply  F un d...........................
6 . Pay men t f o r  c e n t r a l l y  fu rn is h e d

s e r v i c e s .................................................................
( S ta n d a rd  l e v e l  u s e r  c h a r g e ) .................
S u b t o t a l .................................................................

B. P ro g ra m :
1 . R esea rc h  g r a n t s ,  f o r  300 ne w , 187

co m p eti n g  r e n e w a ls , an d 200  s u p p le -  
m e n ta ls  c o n v e rte d  to  noncom peti ng  
in  1978 ...................................................................

2 . R esea rc h  g r a n t s ,  f o r  290  ne w, 165
co m p eti n g  r e n e w a ls , an d 227 s u p p le -  
m e n ta ls  to  be  fu nd ed  in  19 78.................

3 . T r a in in g  p ro g ra m s, fo r  an  a d d i t i o n a l
57 I n d iv i d u a l  NRSA aw ar ds in  1 9 7 8 .. .

4 . D ir e c t  o p e r a t i o n s ,  fo r  a d d i t i o n a l
c o s t s  o f  p ro gra m  e v a lu a t i o n ...................
S u b t o t a l ...................... ..........................................

T o t a l ,  i n c r e a s e s ...............................................................

D e c r e a s e s :

A. B u i l t - i n :
1 . One l e s s  day  o f  p a y .........................................

S u b t o t a l .................................................................

B. P ro g ra m : •
1 . R esea rc h  g r a n t s ,  f o r  481 noncom peti ng

co m p le te d  o r  c o n v e rt e d  to  com peti ng  
in  1978 ...................................................................

2 . R e sea rc h  g r a n t s ,  f o r  300  ne w, 187 com ­
p e t in g  re n e w a l , an d 200 s u p p le m e n ta l 
g r a n t s  in  1977  com p le te d  o r  c o n v e rte d  
to  n oncom peti ng  in  19 78.............................

3 . T r a in in g  p ro g ra m s, f o r  45  I n s t i t u ­
t i o n a l  aw ard s com ple te d  in  1977 ..........

4 . Pro gr am  m an ag em en t,  fo r  a d e c re a s e  o f
th r e e  p o s i t i o n s ,  s a l a r i e s  an d r e ­
l a t e d  c o s t s ..........................................................
S u b t o t a l ............................................................

T o t a l ,  d e c r e a s e s ....................7........................................

T o t a l ,  n e t  c h a n g e ............................................................

1977  Ba se  Cha ng e from  Base
P o s . Amount P o s . Amount

$300 ,0 00 + $ 3 2 0 ,0 0 0
— 135 ,0 00 — + 1 0 ,0 0 0

. . . 292,0 00 . . . + 1 9 ,0 0 0

— 31,0 00 — + 3 1 ,0 0 0
— 5 ,7 2 9 ,0 0 0 . . . + 1 1 6 ,0 0 0

— 1 7 ,8 1 8 ,0 0 0 — + 7 9 0 ,0 0 0
(4 3 5 ,0 0 0 ) (+ 1 0 2 ,0 0 0 )

+ 1 ,2 8 6 ,0 0 0

. . . 1 7 5 ,0 0 0 ,0 0 0 . . . + 5 9 ,6 8 5 ,0 0 0

. . . 5 8 ,2 7 4 ,0 0 0 . . . + 4 6 ,2 9 7 ,0 0 0

. . . 3 ,9 8 5 ,0 0 0 . . . + 1 ,0 9 5 ,0 0 0

262 1 8 ,2 0 0 ,0 0 0 ___ + 313 ,0 00
. . . + 1 0 7 ,3 9 0 ,0 0 0

+ 1 0 8 ,6 7 6 ,0 0 0

1 6 ,4 7 5 ,0 0 0 -7 5 ,0 0 0
-7 5 ,0 0 0

. . . 1 7 5 ,0 0 0 ,0 0 0 . . . -4 0 ,1 5 9 ,0 0 0

. . . 5 8 ,2 7 4 ,0 0 0 . . . -5 8 ,2 7 4 ,0 0 0

. . . 1 8 ,0 0 3 ,0 0 0 . . . -3 ,1 2 9 ,0 0 0

50 1 ,7 9 7 ,0 0 0 -3 -5 8 ,0 0 0
-3 -1 0 1 ,6 2 0 ,0 0 0

-3 -1 0 1 ,6 9 5 ,0 0 0

-3 + 6 ,9 8 1 ,0 0 0



479

O bligat io ns by A c ti v it y

Page
Ref .

----- T977------------
A pp ro pr ia tion

1978
Es tim ate

In cr eas e or
Decre ase

Pos. Amount Pos . Amount Pos ,, Amount

82 He art & Vascu lar  
Di seases . . . $23 3,0 44 ,00 0 . . . $236, 744 ,00 0 . . . +$3,7 00 ,00 0

86 Lung Di se ases . . . 54 ,835 ,00 0 . . . 55 ,71 5,0 00 . . . +880,000

89 Blood Dise ases  
& Resources . . . 54 ,835 ,00 0 . . . 55 ,770 ,00 0 . . . +935,00 0

91 In tra m ur al  Ree. • 
(S tand ard Lev el 
User Charge)

435 33 ,95 0,00 0

(227 ,00 0)

435 35 ,13 9,00 0

(276 ,00 0)

. . . +1 ,18 9,00 0

(+4 9,0 00)

92 D ir ec t Ope ra tio ns  
(S tand ard Lev el 
User Charge)

262 18 ,20 0,00 0

(20 8,0 00 )

262 18 ,52 0,0 00

(261 ,00 0)

. . . +32 0,000

(+53, 000)

92 Program
Management 50 1,7 97 ,000 47 1,75 4,00 0 -3 -43,0 00

To ta l
(S tand ard Lev el 
User Charge)

747 396,6 61 ,00 0

(435 ,00 0)

744 40 3,64 2,0 00

(537 ,00 0)

-3 +6 ,98 1,0 00

(+1 02,000 )

87-1 55  0  -  77 -  31
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O b li g a ti o n s  by  Obl ec t
1977 1978 In c re a se  o r

A p pro p ri a ti on Est im ate Dec re as e

T o ta l num ber  o f pe rm an en t
p o s i t io n s ............................................. 747 744 -3

F u ll -t im e  e q u iv a le n t o f a l l  o th e r  
p o s i t io n s ............................................. 80 90 +10

Ave rag e number o f a l l  em pl oy ee s. 820 830 +10

P ers onnel co m pe ns at io n:

Pe rm an en t p o s i t io n s ....................... $1 4, 70 0, 00 0 $1 4, 94 2, 00 0 +$ 24 2,00 0P o s it io n s  o th e r th an  pe rm an en t 1 ,3 00,0 00 1, 40 0,0 00 + 10 0,00 0O th er  pers onnel com pensa ti on .. 47 5,00 0 49 0.00 0 +1 5.00 0

S u b to ta l,  p e rs o n n el co mpe n. . 16, 47 5, 00 0 16 ,8 32 ,0 00 +3 57 ,000

P ers onnel b e n e f i t s ............................. 2 ,6 00,0 00 2,7 00, 000 +1 00 ,000

T ra v e l and  t r a n s p o r ta ti o n  o f 
p e rs o n s ................................................. 797,0 00 85 0,00 0 +5 3, 00 0

T ra n sp o rt a ti o n  o f th in g s ................ 14 0,00 0 14 0,00 0 —

R en t,  co mmun icat ions  & u t i l i t i e s 1, 50 0,0 00 1,5 19, 000 +19 ,0 00

P r in ti n g  and  re p ro d u c ti o n .............. 700,0 00 70 0,00 0 —
O th er s e rv ic e s :

P ro je c t c o n t r a c ts ........................... 81,4 52,0 00 81 ,4 52 ,0 00
C e n tr a ll y  fu rn is h e d  s e r v ic e s . . 17 ,8 18,0 00 18 ,6 08, 000 +7 90 ,0 00O th er...................................................... 8 ,4 17,0 00 8 ,4 64,0 00 +4 7,00 0

S u pp li es  and  m a te r ia ls .................... 4 ,0 00,0 00 4, 100,0 00 +1 00 ,0 00

Eq ui pm en t.................................................. 1, 500,0 00 1, 500,0 00 —

G ra n ts , s u b s id ie s , & c o n tr ib u ti o n s 261, 26 2, 00 0 266, 77 7, 00 0 +5 .5 15 .0 00

T o ta l,  o b li g a ti o n s  by o b j e c t . . . . 39 6, 66 1, 00 0 40 3, 64 2,0 00 +6 ,9 81 ,0 00
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Item

1977 House Report

1. The Committee believes that 
NHLBI should establish an Office of 
Hypertension Control and conduct a 
pilot demonstration program on 
hypertension. (page 28)

Significant Items In House and Senate
Appropriations Committee Reports

Action to be taken

1. The NHLBI has established the 
National High Blood Pressure Education 
Program (NHBPEP) within its Division 
of Heart and Vascular Diseases which 
serves as a focus to coordinate hyperten­
sion control efforts in the nation. An 
example of such coordination has been the 
development of a national consensus on 
hypertension detection, evaluation, 
and therapy published in JAMA, January 
17, 1977. In response to the Committee's 
belief and to the state of science, 
a pilot state-wide demonstration program 
on hypertension has been planned. A 
request for proposals for the program is 
to be issued in February, 1977, for an 
open competition among the states to 
seek support for this activity.

1977 Senate Report

1. Committee directive that a 
portion of the increased amount shall 
be specifically for research on 
Cooley's Anemia and Sickle Cell 
disease and that the NHLBI and NIGMS 
conduct a closely-coordinated 
research and prevention effort in 
this area. (page 45)

2. Committee directive that the 
NHLBI work very closely with the 
Health Services Administration in 
locating and treating hypertension 
victims, (page 45) •

1. In FY 1977 NHLBI obligations 
for Cooley's Anemia research are 
estimated at $3.2 million, compared
to $3.0 million in FY 1976. Similarly. 
FY 1977 NHLBI obligations for Sickle 
Cell Disease research are estimated 
at $19.0 million, compared to $18.0 
million in FY 1976. Following the 
passage of P.L. 94-278 in April, 1976, 
which included Genetic Diseases, under 
Title IV, NIH has established 
a Genetics Coordinating Committee.
This committee is chaired by the 
Director, NIGMS, and the NHLBI is a 
member. The committee is soon to 
become a PHS-wide committee responsi­
ble for coordinating research, 
prevention, and service programs for 
genetic diseases, including Cooley's 
Anemia and Sickle Cell Disease.

2. Following the passage of the 
Health Revenue Sharing Act over a 
year ago, NHLBI and HSA have 
coordinated to provide expert guid­
ance to states regarding procurement
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Se na te  R ep or t c o n t 'd .

3.  Comm itte e d i r e c t iv e  th a t th e  
a p p ro p r ia te  amount o f fu nds he  made 
a v a i la b le  to  th e  "B lood " pr og ram to  
support  th e  re s e a rc h  pr og rams commen­
s u ra te  w it h  i t s  new s ta t u s .  (p ag e 46)

and us ag e o f h e a l th  re ven ue fu nd s 
s p e c i f i c a l ly  ea rm arke d fo r  h y p e rt e n ­
s io n  pr og ra m s.  To f u r th e r  t h i s  en d,  
a con fe re nce  J o in t ly  sp onso re d  by 
NHLBI and HSA ha s be en  sc hedu le d  fo r 
F eb ru ary , 19 77 .

3.  In  FY 1977 NHLBI o b li g a ti o n s  fo r 
Blood D is ea se s and  R es our ce s a re  
e st im ate d  a t  $5 4. 8 m i ll io n , comp are d 
to  $5 2. 5 m il li o n  in  FY 19 76 .
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A u th o ri z a ti o n L e g is la ti o n

L e g is la ti o n

P ubli c  H eal th  S erv ic e  A c t,  T i t l e  I I I ,
P a rt  A, S ec ti o n  301— R es ea rc h and  
In v e s t ig a t io n , In  G e n era l..............................

T i t le  IV , P a rt  I ,
N a ti o n a l R es ea rc h S e rv ic e  Award A c t. . . .

Amount
1978

Bu dget
A uth ori zed Re qu es t

In d e f in i te $3 85 ,3 68,0 00 U

2 / 18 ,2 74,0 00

1/  Fu nd ing e s ti m a te  o n ly .
7 /  A u th o ri z a ti o n  e x p ri e s  Se pt em be r 30 , 19 77 , e x te n sio n  l e g i s l a t i o n  i s  pendin g. 
3 / Fu nd ing e s ti m a te  o n ly . Exc lu de s $1,6 80,0 00 fo r  o ld  t r a in in g  pr og ra m s.
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N ati o n a l H e a r t,  Lu ng , and Blood * I n s t i t u t e

A ctu al

Budget
E st im ate House Se na teYear to  Co ng re ss Al lowan ce Al lowa nce A p p ro p ri a ti o n

1968 $16 7, 95 4, 00 0 $1 67,9 54,0 00 $1 77 ,9 54 ,0 00 $1 67 ,9 54 ,0 00
1969 16 9,7 35,0 00 164, 120,0 00 17 2, 12 0, 00 0 16 6,9 27, 500
1970 160 ,5 13 ,0 00 160,5 13,0 00 18 2, 00 0, 00 0 16 0, 63 4, 00 0
1971 171 ,7 47 ,0 00 178,4 79,0 00 203,4 79, 000 19 4, 92 5, 00 0
1972 19 5,4 92,0 00 211,6 24,0 00 25 2, 59 0,0 00 232, 62 7, 00 0
1973 25 5, 280 ,0 00 300, 000,0 00 35 0,0 00 ,0 00 30 0,0 00,0 001/
1974 265, 000,0 00 281,4 15,0 00 32 0,0 00 ,0 00 289,550,00q£ /

1975 309,2 99 ,0 00 321, 196,0 00 33 0, 00 0,0 00 32 4, 13 0, 00 0
1976 29 2,7 94,0 00 329 ,0 59,0 002/ 37 9, 059,0 002/ 37O,O13,OOQft/
1977 34 2,8 55,0 00 380, 661,0 00 420,6 61 ,0 00 39 6, 66 1, 00 0
1978 403, 642,0 00

V  T his  a p p ro p r ia ti o n  a u th o r it y  was th e  c o n ti n u in g  re s o lu t io n .  The a p p ro p r ia ti o n  
amoun t was th e  House A llow an ce , which  was th e  lower  o f th e  House o r Se na te  am ou nts in  th e  f i r s t  vet oed  b i l l .

2 / A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as a u th o ri z e d  by P .L . 93 -1 92.

3 / Excl ude s F e llow sh ip s an d T ra in in g  G ra n ts —not consi dere d  due  to  pe nd in g 
l e g i s l a t i o n  ($ 2 0 ,9 5 4 ,0 0 0 ).

4 / In c lu d e s  $20 ,9 54 ,0 00  fo r  t r a in in g  prog rams a u th o ri z e d  un de r c o n ti n u in g  
r e s o lu t io n .
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N a ti o n a l H e ar t,  Lung, an d Blood  I n s t i t u t e

Compara ble

Bu dget

Ye ar
E st im ate  

to  Co ng re ss
House

Al lowa nce
Sen at e

Al lowa nce A pp ro p ri a ti o n

1968 $1 57 ,8 46 ,0 00 $1 57 ,8 46 ,0 00 $165 ,2 55 ,0 00 $1 57 ,8 17 ,0 00

1969 16 0, 310 ,0 00 15 4, 69 5, 00 0 16 2,6 95,0 00 15 7, 50 2, 50 0

1970 151 ,0 88 ,0 00 151, 08 8, 00 0 171, 52 6, 00 0 15 1, 08 8, 00 0

1971 16 4,9 23, 00 0 16 9, 20 7, 00 0 19 4, 20 7, 00 0 18 6, 79 8, 00 0

1972 188, 225 ,0 00 203, 29 9, 00 0 24 3,2 99,0 00 22 4, 30 2, 00 0

1973 246 ,8 29,0 00 290, 53 8, 00 0 34 0, 53 8, 00 0 29 0,53 8,00 0^ -/

1974 264 ,7 54 ,0 00 28 1, 75 4, 00 0 31 9, 75 4, 00 0 286,7 49 ,0 00^/

1975 309 ,0 53 ,0 00 32 0, 95 0, 00 0 329 ,7 54 ,0 00 32 3, 88 4, 00 0

1976 29 2 ,7 94,0 00 32 9, 05 9, 00 0—/ 37 9,0 59, 000 —/ 370 ,0 13 ,0 00^/

1977 342 ,8 55 ,0 00 38 0, 66 1, 00 0 42 0,6 61, 000 39 6, 66 1, 00 0

1978 403, 642 ,0 00

1 / This  a p p ro p r ia ti o n  a u th o r i ty  was th e  c o n ti n u in g  r e s o lu t io n .  The 
amount was th e  House A llow an ce , wh ich was th e  lo w er  o f th e  House  
am ounts  in  th e  f i r s t  ve to ed  b i l l .

a p p ro p r ia ti o n  
o r Se na te

2J  A pp ro p ri a ti o n  a f t e r  re d u c ti o n  as a u th o ri z e d  by  P .L . 93-l$>2 .

3 / Exc lu de s fe ll o w sh ip s  and  t r a in in g  g ra n ts —n o t co n si d e re d  due  to  pe nd in g 
l e g i s l a t i o n  ($ 2 0 ,9 5 4 ,0 0 0 ).

4 / In c lu d es  $20 ,9 54,0 00 fo r  t r a in in g  pr og rams a u th o ri z e d  un de r c o n ti n u in g  
l e g i s l a t i o n .

N ot e:  The f ig u re s  p re sen te d  in  t h i s  ta b le  ha ve  be en  a d ju s te d  to  r e f l e c t  th e  t r a n s ­
f e r  o f m aj or  fu n c ti o n s . This  p e rm it s  a more o b je c ti v e  co m pa riso n o f th e  amount 
c o n ta in ed  in  th e  budget y e a r w it h  am ounts  to  p r io r  y e a rs . Fo r ex am pl e,  th e  re sp on­
s i b i l i t y  fo r  fu nd in g  o f g e n e ra l re sea rc h  su p p o rt  g ra n ts  i s  n o t th e  fu n c ti o n  o f th i s  
I n s t i t u t e  in  19 78 . The amount o r ig in a l ly  co n ta in ed  in  p re v io u s  y e a rs  fo r  th i s  p a r­
t i c u l a r  pr og ram has  be en  rem oved fo r  c o m p a ra b il it y  pu rp oses.
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J u s t i f i c a t i o n

N ati o n a l H e ar t,  Lu ng , and  Blood I n s t i t u t e

1977 1978 In c re a se  o r
A p p ro p ri a ti o n E sti m a te D ec re as e

,P os.  Amount Fo s.  Amount Pos.  Amount

H ea rt  & V asc u la r
D is ease s ----  $233,0 44,0 00 — $236 ,7 44,0 00 ----  +$3, 70 0, 000

Lung  D is ea se s — 54,8 35 ,0 00 — 55,7 15 ,0 00  ---- +8 80 ,0 00

Bloo d D is ea se s 
& Res ou rc es — 54,8 35 ,0 00 — 55,7 70 ,0 00  ---- +9 35 ,0 00

In tr am u ra l Re s. 435 33 ,9 50,0 00 435 35,1 39 ,0 00  ----- +1 ,1 89 ,0 00

D ir e c t O pera ti ons 262 18 ,2 00,0 09 262 18,5 20 ,0 00  ----- +32 0, 00 0
Prog ram Mgt. 50 1 ,7 97 ,0 00 47 1 ,7 54 ,0 00  -3 -4 3 ,0 00

T o ta l 747 396,6 61,0 00 744 403,6 42,0 00 -3 + 6 ,9 81 ,0 00

G en er al  S ta te m en t

From th e  tim e o f i t s  in c e p ti o n  in  1948 as  th e  N a ti o n a l H ear t I n s t i t u t e ,  th e  N a ti o n a l H e art , Lung, and  Blood I n s t i t u t e  (NHLBI) ha s be en  co m m itt ed  to  th e  conce pt th a t in  o rd e r to  p re v e n t and cu re  d is e a s e s  i t  i s  n e c e ssa ry  to  under­s ta n d  how and why d is e a se  p ro c e sse s  d evelo p , c r ip p le ,  and  k i l l .  The re c e n t d e c li n e  in  th e  death  r a te  in  co ro nary  a r t e r y  d is e a s e  (n e a rl y  152 fro m 1968  to  197 5) i s  in  p a r t a p ro duct o f th e  I n s t i t u t e 's  e f f o r t s .  Had th e  1970 d ea th  r a te  fo r co ro nary  h e a r t d is e a s e  not be en  tu rn ed  back , some 55 ,0 00  Amer ican s who a re  row a l iv e  wou ld have  d ie d  l a s t  y e a r . A ls o , th e  d eath  r a te  fo r  s tr o k e  ha s de­c li n e d  162 in  th e  p a s t 6 y e a r s , h y p e rt e n s io n  d ea th s  d e c li n ed  39 2,  and  rh eu m at ic  h u3 r j  d l s e a s e  d e c l i n e d  292 in  th e  same p e ri o d . Si nc e th e  I n s t i t u t e  was fo un de d,  th e  d ea th  r a te  from a l l  c a rd io v a sc u la r  d is e a s e  has  d e c li n ed  30 2.  The num ber  of  d e a th s  from c a rd io v a sc u la r d is e a s e  dr op pe d un der  one m il li o n  in  1975  fo r  th e  f i r s t  tim e s in c e  1967 . Ye t fo u r d is e a s e  c a te g o r ie s  f a l l i n g  w it h in  th e  I n s t i t u t e 's  ma nd ate a re  among th e  te n  le a d in g  cau ses  o f d eath  in  th e  U ni te d S ta te s ,  w ith  c a rd io v a sc u la r  d is e a s e s  f i r s t .

Whil e re c e n t s t a t i s t i c s  in d ic a te  th e  m o rb id it y  and  m o r ta li ty  o f some c a rd io v a s c u la r , pu lm on ary,  and  b lo od d is e a s e s  a re  d e c re a s in g , th e  eco nomi c lo s s e s  a t t r ib u te d  to  th ese  d is e a s e s  i s  s ta g g e r in g . In  1974 th e  n a ti o n a l eco nomi c d ra in  fro m 30 m il li o n  Am erican  s u f f e r e r s  o f c a rd io v a sc u la r  d is e a s e —o ne ou t o f ev er y se ve n Amer ican s— is  est im at ed  a t  more th an  $45 b i l l i o n .  Fo r th e  14 m il li o n  Am er ican s who s u f f e r  from c h ro n ic  lu ng  d is e a s e , th e re  i s  an e s ti m a te d  ann ua loss  to  th e  n a ti o n  of $16 b i l l i o n .  Blood  d is e a s e s  c o s t th e  co u n tr y  a n o th e r $1 b i l l i o n  Th at  i s  a t o t a l  annual  n a ti o n a l b i l l  o f $62 b i l l i o n ,  which  i s  more th an  o n e - th ir d  o f th e  e st im ate d  $180 b i l l i o n  sp en t in  th e  U nited  S ta te s  fo r  h e a l th .
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Future costs will continue to rise. The NHLBI’s budget represents approximately 
16% of the research funds of the National Institutes of Health— a figure that has 
remained essentially constant since 1967— despite the new major research areas 
of lung and blood which have been assigned to the Institute.

The program strategy employed by the National Heart, Lung, and Blood 
Institute for each of Its disease related mandates continues to consist of an 
ordered sequence of: acquisition of new knowledge (applied and clinical); test­
ing and evaluation of promising hypotheses (clinical trials); and application of 
new and existing knowledge (education and demonstration). The ultimate goal of 
the NHLBI National Program is the prevention of cardiovascular, pulmonary, and 
blood diseases.

Progress was and continues to be made In each area of this overall strategy. 
Creative research by individual Investigators and by teams of Investigators Is 
leading to new knowledge about heart, blood vessel, lung, and blood diseases. 
Targeted research is being supported to attack problems urgently requiring solu­
tion in those situations where the base exists to make such research feasible; 
and Imaginative new approaches are being developed and Initiated to decrease the 
time needed for translation of this new knowledge into improved health care.

It cannot be over-emphasized that basic investigator-initiated research in 
search of new knowledge In areas related to normal cell mechanisms and the etiology 
and pathophysiology of disease is of very high priority. Such knowledge is a 
prerequisite for effective prevention and rational treatment of disease. No 
central authority can establish predetermined guidelines to obtain such knowledge.
In the main, It can only be developed by Individual Investigators, working in 
small or large groups following their own leads, and pursuing problems of their 
own choosing. History bears out the Importance of such basic nondirected research 
and indicates that our current level of health and disease knowledge and understand­
ing has been provided in large part from its fruits.

The Institute is using clinical trials to ascertain the validation of 
existing treatment and prevention regimens and the development of new ones.
Although there are serious conceptual, fiscal, and ethical problems that surround 
the boundary of clinical trials, the Institute would be remiss if it were not 
responsive to the need to conduct these definitive studies. In many instances 
patients are engaged in treatments for which the scientific basis and efficacy 
have not been demonstrated. In addition, treatments and interventions in the 
field of cardiovascular, respiratory, and blood diseases often can be very 
expensive. The current NHLBI investment in clinical trials, therefore, exceeds fifty million dollars.

Considerable knowledge has been acquired in recent years concerning many 
of the diseases under the NHLBI mandate. To ensure that these efforts do not 
go unexploited the Institute has undertaken an active program of prevention, 
control, and education to speed this knowledge into the mainstream of clinical 
medicine. The NHLBI has acted in this new area of responsibility to develop the 
approaches needed to carry out its mission. Advice and guidance is being sought from behavioral and social scientists, nutritionists, and others possessing 
skills not previously emphasized within the NHLBI.

In summary, the 1978 request would support full-funding of all noncompeting 
research grants, that is those grants previously recommended for support and not 
competing for funds in 1978. It would provide an estimated support for nearly 35% of competing research grants recommended for awards in 1978. NHLBI targeted 
programs (including essentially all of the Institv’es multicenter clinical trials) 
are largely supported by research and development contracts and selected new 
initiatives are being started in 1977 (see categorical research description 
below)• Funds available in 1978 would support about 90% of ensuing commitments 
from these and other ongoing contract programs.
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Heart and Vascu lar  Dise ases

1977
A pp ro pr ia tion

1978
Es tim ate

In cr ea se  or  
Decrease

Pos Amount Pos Amount Pos Amount

S u b ac ti v it ie s :

A rte ri o s c le ro s is ................... $63,1 37, 000 $64,1 54,00 0 +$1,0 17 ,00 0
Hyp er tens ion........................... — 55,000,0 00 — 55 ,869 ,00 0 — +869,000
Ce rebr ov as cu la r d is e a s e .. . — 4,20 0,0 00 — 4,2 66 ,000 — +66,000
Coronary hea rt  d i s e a s e . .. . — 41 ,00 0,0 00 — 41,64 7,0 00 — +647 ,000
P eri phera l vas cu la r

d is e a se s ............................... 5,0 10 ,00 0 5,0 90 ,00 0 +80 ,000
Ar rhythm ias............................. — 18,630,0 00 — 18,92 4,0 00 — +294 ,000
Heart f a il u re  & sh oc k........ — 16,682,0 00 — 16,94 5,0 00 — +263,00 0
Con ge ni ta l and rheumati c 

heart  d is e ases ................... 8,9 00 ,00 0 9,0 40 ,00 0 +140 ,000
Cardiom yopathies and

in fe c ti o n s of  the h eart . __ 3,2 61 ,00 0 3,3 13 ,00 0 +52 ,000
C ir cu la to ry  a s s i s ta n c e .. .. — 17,22 4,0 00 — 17,49 6,0 00 — +272 ,000

T o ta l..................................... __ 233 ,04 4,0 00 _ _ 236 ,74 4,0 00 +3 ,70 0,0 00

Budget Mechanism:

Re search  Grants:
Reg ul ar :

Noncompeting................. . ----  114 ,000,000 ---- 125,2 00 ,00 0 ---- +11,2 00, 000
----  42 282 000

S pecia l............................... . ----  2,3 00 ,00 0 2*300*000 ----
S ub to ta l......................... . ----  158 ,58 2,0 00 ---- 158,3 32 ,00 0 ---- -250 ,00 0

In d iv id ua l aw ard s............... . ----  2,4 17 ,00 0 3,2 49 ,00 0 ---- +521 ,000In s ti tu t io n a l  aw ards ......... . ----  11 ,54 6,0 00 8,8 17 ,000  ---- -2 ,418 ,000
Re search  & deve lopm ent

c o n tr a c ts ........................... . ----  60 ,49 9,0 00 ---- 66 ,34 6,0 00  ---- +5,84 7,0 00

T o ta l................................... . - -  233 ,04 4,0 00 ----  236.7 44 .00 0 ---- +3.70 0.0 00
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For more than fifty years heart and blood vessel diseases have been the 
major cause of death in this country. They now account for 54% of all deaths 
annually, more than three times the death rate from cancer, the next highest 
cause. Cardiovascular diseases cause two-thirds of all deaths of people over 65 
years of age. An estimated 30 million Americans have diseases of the heart and 
blood vessels, resulting in a huge burden of acute and chronic illness and 
disability.

The Division of Heart and Vascular Diseases was created in 1972 as part 
of the general reorganization of the National Heart and Lung Institute. The 
Division was charged at that time with the responsibilities previously assumed 
by the National Heart Institute. Its mechanisms of support are research grants, 
training awards, and research and development contracts, the same as those of 
the other categorical Divisions of the Institute.

Significant progress has been made in meeting the Division's objective of 
increasing knowledge of the basic mechanisms and processes leading to cardio­
vascular disease and to close the gap between this new knowledge and the health 
care delivered to the patients with cardiovascular disease. Only a few examples 
can be identified in the limited space available.

A new kidney based substance, called big renin, has now been extracted and 
purified. How "big renin" is converted into the small active form and what role 
this transformation may have in the blood pressure regulating process remains 
to be resolved. In addition, an even larger molecule of renin has been isolated. 
The introduction of these new elements into the already complex renin-angiotensin 
aldosterone system will likely open new approaches to the study of renin in blood 
pressure control.

Protection of ischemic myocardium (damaged heart muscle) has been the focus 
of a good deal of major research with several promising leads available. The 
ability to map the extent of damaged heart muscle is being developed and has 
obvious important clinical implications. These studies are being pursued by 
evaluation of a variety of electro-cardiographic techniques, radioisotope 
methods for quantifying ischemic or infarcted myocardium, as well as the utiliza­
tion of more sophisticated graded exercise stress tests. Because of the rapid 
evolution of this field, critical review of existing activities will be conducted 
in 1977 in competition with potential new ones. Also in 1977 a collaborative 
clinical trial to evaluate techniques to protect ischemic myocardium and minimize 
the size of ultimate heart damage associated with acute heart attack will begin.

In the area of sudden cardiac death, studies that have direct effects upon 
patient care indicate that the chronic administration of beta-blocking agents 
may be useful in reducing mortality following a heart attack. Patients 
at high risk for sudden death following a heart attack can be identified as a 
result of the evaluation of ventricular arrhythmias. Beta-blocking agents 
presumably prevent sudden death by preventing ventricular fibrillation in these 
individuals prone to this arrhythmia. The time is ripe to test in a large-scale, 
collaborative study the effect of the drug propanolol on total mortality and 
sudden death in these patients. Coronary heart disease and its complications 
account for over 600,000 deaths in the U.S. each year. Survivors of heart 
attacks are among those with highest risk of dying. If it could be demonstrated 
that propranolol lowered»the mortality rate in this group, it would be a major 
step forward in the secondary prevention of coronary heart disease. Because 
of possible unwarranted increased use of this drug in the next few years, it is 
important to establish its efficacy soon. The reported results of two European 
studies are very interesting. However, neither of them adequately answers the 
question as to whether long-term therapy with beta-blockers is beneficial in 
coronary heart disease prevention. The Institute proposes to begin such a trial 
in 1977 with its concommitant expansion in ensuing years.
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Recent epidemiological studies indicate that high density lipoprotein (a complex of fat and protein molecules) levels are inversely strongly and indepen­dently correlated with the risk of developing coronary heart disease. Preliminary observation suggests that populations differ in their high density lipoprotein levels and biochemical investigations suggest that high density lipoprotein is involved in removing cholesterol from the arterial wall.
Significant progress is being made in the targeted areas identified by the Division's major clinical trials. The Aspirin-Myocardial Infarction Study is evaluating the efficacy of aspirin in reducing mortality and recurrent myocardial infarctions. The Multiple Risk Factor Intervention Trial is designed to determine whether a group at above average risk of death from coronary heart disease can be maintained in a special intervention program for six years and whether or not this intervention program will result in a significant reduction in mortality from coronary heart disease. The Hypertension Detection and Follow-Up Program is designed to determine the effectiveness of a systematic approach of anti­hypertensive therapy in reducing morbidity and mortality in patients with elevated blood pressures. The Coronary Primary Prevention Trial conducted by the Lipid Research Clinics is a seven-year study which began in 1973 aimed at testing whether lowering cholesterol in patients with Type II hyperlipoproteinemia will affect the disease process. Patients with this disease are at high risk of death from coronary heart disease. The Coronary Artery Surgery Trial is attempting to assess the effects of coronary artery by-pass graft surgery on morbidity and mortality in patients with coronary heart disease. Apatient registry has been established whose goal is the evaluation of approxi­mately 20,000 patients. There is an accompanying randomized study. This trial has expanded into its clinical phase in 1977.
The most significant progress in the area of Prevention, Education, and Control has been in the National High Blood Pressure Education Program which was launched in 1972. There are a number of indications that changes have taken place in public awareness ar.d professional behavior relevant to hypertension, in part attributable to the activities and efforts of the many private and local government agencies cooperating in this national program which is coordinated by this Division. Preliminary data suggests that in 1971 only 4 million of the 23 million known Americans with high blood pressure were under adequate control. This figure now has nearly doubled. In addition, there has been over a fifty percent increase in the number of total patient visits to physicians for hyper­tension and hypertensive heart disease, while total patient visits for all causes increased only very slightly.
Although further research is needed to develop more physiologic control of hypertension— or even to find means for its prevention— the state-of-the-art exists now to control most hypertension and reduce its complications. In all but the most grossly medically underserved areas resources are present in adequate quantity to deliver the necessary care. The primary missing ingredient is coordination of these resources into an efficient, well organized control effort. The NHLBI, therefore, is proceeding in 1977 to establish a three-year pilot effort in four to six states to achieve and measure the Impact of a large-scale coordina­tion effort. Its objective will be to measure the effectiveness of statewide coordination of hypertension control efforts— based on management by objective derived from epidemiological and other planning data— on improving the status of hypertension control and on lowering morbidity and mortality fromselected diseases.

Recent data from the Hypertension Detection and Follow-Up Program indi­cate that men are only one-half as likely as women to be aware that they have high blood pressure and to be under therapeutic control. The work setting, therefore, seems to be an appropriate place to reach a large segment of the male population. The NHLBI has held a national conference on Hypertension in the Work Setting sponsored by the Secretary. As a result, the Institute is initiating demonstration programs to develop tested, cost effective alter­natives to controlling hypertension in the work setting.
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The National High Blood Pressure Education Program has been responsible 
for the development of a task force concerned with high blood pressure in the young. This group has developed standards of care which are available for use 
by the practicing physician as well as the development of blood pressure charts 
to be used in the long-term follow-up of all children as regards their blood pressure. This is seen as an Important step in an attempt to identify in child­
hood those Individuals who will have hypertension as adults and provide some 
leads as to methods for preventing this disease.

NHLBI has entered into a cooperative program with the National Institute 
of General Medical Sciences and the Minority Access to Research Careers 
Program (MARC). The MARC Faculty Fellowship program provides opportunities in advanced research training for selected faculty members of schools that 
draw substantial numbers of students from ethnic minority groups. After 
training, fellows are encouraged to return to their sponsoring schools to do research and teach so as to Inspire and assist minority students to seek 
careers in the biomedical sciences. The MARC Visiting Scientist Award provides 
financial support for outstanding scientist-teachers to serve as visiting 
scientists at schools where student enrollments are substantially from minority groups. The primary intent is to strengthen research and teaching programs 
in the biomedical sciences among students and faculty in these institutions.

The Minority Hypertension Research Development Summer Program has also been announced. This is Intended to encourage the recruitment and development 
of minority investigators in specialized areas of research, prevention, control, and education related to hypertension and to stimulate these activities by 
offering minority school faculty members and graduate students the opportunity to enhance their research capabilities in these areas. Training will 
be offered through Hypertension Training Centers that have well-established hypertension research and training programs and are within 100 miles of 
a minority school or provide satisfactory alternative arrangements
for communication and exchange. The Centers will collaborate with minority schools to work out plans for the identification, selection, and development of participating minority school faculty members or graduate students.

Two programs have Just been initiated which will be Important new directions and expansions of the Division's activities. This first is in the area of the 
pathogenesis of atherosclerosis in diabetes mellitus. This is in response to an identified major gap for research support for study of the mechanisms of the cardio­vascular complications of diabetes. 'The second is a program In the epidemiology of hypertension in the young, which should provide leads for further investigation of the precursors of essential hypertension in adults. Its long range goal is the prevention of this disease. These new programs will be expanded in FY 1977 and continued in 1978.

The Institute initiated targeted activity on the development and evaluation of instrument systems for non-invasive detection, quantification, and characteri­
zation of atherosclerotic lesions approximately four years ago. It is now planned to enlarge the development of such instrumentation and to initiate its early evaluation in the clinical setting. Such instrumentation is needed to provide a quantitative assessment of the possible efficacy of therapy designed to 
retard or reverse atherosclerosis as well as to define prognosis in individual at risk patients.

The major thrust of circulatory assist and artificial pump development has been with pumps which have pneumatic actuation. The Institute now plans 
to expand the left heart assist blood pump development emphasizing longer term reliability and actuation by mechanical (as contrasted with simply pneumatic) 
systems. Electrical and thermal engines lend themselves much more to mechanical type linkage and thereby result in a much more efficient overall system. The 
configuration of constraints upon such pumps are considerably different than upon pneumatically actuated pumps.



I t  i s  a ls o  pr opose d th a t  th e  c o n tr o l c o lo n ie s  o f non-hum an p ri m ate s  fo r  
a th e r o s c le r o s is ,  h y p e rt e n s io n , and c e re b ro v a s c u la r d is e a se  be ex pa nd ed . Such 
p ri m ate s  a re  a lr e a d y  a sc a rc e  and  th re a te n e d  re s o u rc e . A c o o rd in a ti n g  
co mmittee  fo r non-human pri m ate  su pply  and  u t i l i z a t i o n  ha s been  de ve lo ped  a t  
NIH w it h  in te ra g e n cy  r e s p o n s ib i l i t i e s .

The 1978 re q u e s t p ro v id es  fo r  th e  c o n ti n u a ti o n  o f th e  i n i t i a t i v e s  d e sc ri b e d  
above  and  fo r mo st on go in g pr og ra m s.  A ll  no nc om pe tin g re sea rc h  g ra n ts  w i l l  be 
su pport ed  and  an  e s ti m a te d  35% of co m pe tin g g ra n ts  recommended fo r  app ro va l w i l l  
be fu nde d. The p h ase -o u t of th e  i n s t i t u t i o n a l  c a rd io v a sc u la r t r a in in g  g ra n ts  
w i l l  c o n ti n u e . R es ea rc h  and  de ve lo pm en t c o n tr a c ts  w i l l  be  m ai nta in ed  a t  
appro xim ate ly  85% o f th e  1978 co mm itm en ts.

Lung D is ea se s

1977
A p pro p ri a ti on

1978
Es t im ate

In c re a se  or  
D ec re as e

Pos. Amount Po s. Amount Pos. Amount

S u b a c ti v it ie s :

S tr u c tu re  and  fu n c ti o n  
o f th e  lu n g ...........................

P e d ia tr ic  pu lm on ary
___ $14, 56 2, 00 0 — $1 4, 79 4, 00 0 ___ +$ 23 2,00 0

d is e a s e s .................................. 8 ,1 62,0 00 8 ,2 93,0 00 +1 31 ,000Emphysema and ch ro n ic
b r o n c h i t i s ..............................

F ib r o ti c  and  im mu nolog ic
— 9,5 73,0 00 — 9, 726,0 00 — +1 53 ,000

lu ng  d is e a s e s ....................... — 9,8 20,0 00 — 9,9 77,0 00 — +1 57 ,000R e sp ir a to ry  f a i l u r e ..............
Pu lm onary  v a sc u la r

— 6,7 54,0 00 — 6, 862,0 00 — +1 08 ,000

d is e a s e s .................................. — 5,9 64,0 00 — 6,0 63, 000 — +9 9,00 0

T o ta l......................................... — 54 ,8 35,0 00 — 55 ,7 15 ,0 00 — +8 80 ,000

Bud get  Ne chan ism :

R es ea rc h G ra n ts : 
R eg u la r:

No nc om pe tin g..................... ----  26 ,0 00 ,0 00  ---- 31 ,7 00 ,0 00 ---- +5, 700,0 00
9 ,9 60,0 00 ---- 7 ,0 21,0 00 ---- -2 ,9 3 9 ,0 0 0S p e c ia l..................................... 2 ,9 00,0 00 ---- 2 ,9 00,0 00 ---- —

S u b to ta l.............................. ----  38 ,8 60,0 00 ---- 41, 621,0 00 ---- +2,7 61,0 00
In d iv id u a l aw ar ds................... 98 8,00 0 ---- 1, 025,0 00 ---- +3 7,00 0I n s t i t u t i o n a l  aw ar ds............ 4 ,0 61 ,0 00  ---- 3 ,7 65, 000  ---- -2 96,0 00R es ea rc h and  de ve lo pm en t 

c o n t r a c t s ................................ ----  10 ,9 26 ,0 00  ---- 9 ,3 04 ,0 00  ---- -1 ,6 2 2 ,0 0 0

T o ta l .................................. .. ...... 54 ,8 35,0 00 ----  55 ,7 15, 000  ----  +8 80 ,000



493

Diseases of the lung constitute a major health problem, a problem that 
is of Increasing dimensions for some of these disorders. Lung diseases, the 
sixth leading cause of death in the U.S., account for' more than 130,000 deaths 
annually. Chronic respiratory diseases affect an estimated 14 million Americans; 
emphysema, an estimated 1 million; chronic bronchitis, about 7 million; and 
asthma, approximately 6 million. Each year in the United States, lung diseases, 
covered by the NHLBI mandate, account for over 60 million days lost from work and 
40 million days of bed restricted activity. In addition, and almost exclusively 
limited to premature births, respiratory distress syndrome of the neonate accounts 
for approximately 10,000 deaths annually. The only recent data on chronic lung 
diseases shows a continuous increase in death rate from chronic bronchitis and 
emphysema.

Six years ago the research mandate of the Institute was expanded to include 
the lung and the name of the Institute was changed accordingly. Research result­
ing from this new mandate has shown the lung to be a vastly more complex organ 
than previously perceived. Although the primary function of the lung is 
respiration— the vital function of the exchange of oxygen and carbon dioxide— it 
is also an important filter of environmental materials, a biochemical processor of 
bodily functions, and responsible for hormone production and metabolism. The 
goal of the new lung program is to develop effective methods for prevention and 
control of these acute and chronic lung disorders. The objective of the research 
grants and contracts in lung diseases which the NHLBI administers is to develop 
the basic knowledge about the lungs upon which prevention and control programs 
will depend.

Chronic obstructive pulmonary disease is a collection of disorders of 
variable cause and development characterized by the common finding of obstruction 
to air flow, shortness of breath, tendency to repeated infection, long-term 
disability, and premature death. This disease category includes emphysema, 
bronchitis, and chronic asthma. This group of diseases has increased in frequency 
over the past two decades for several reasons. In the past there were many more 
deaths from pulmonary infection and pneumonia, but the effectiveness of the 
antibiotics introduced In the 1940's and 1950's against pulmonary infections 
resulted in improved survival from pneumonia and the emergence of underlying 
chronic obstructive pulmonary disease as a public health problem.

Because the exact etiology of emphysema and other chronic lung diseases 
is unknown, a significant effort has been directed to identify the multiple risk 
factors apparent in the production of the disease and to develop more sensitive 
methods to detect the disease early enough for preventive measures to be effective 
Basic research carried out by the Institute in the 1950's and 1960's in 
respiratory physiology has provided the knowledge on which this developmental 
research has been built. In the last five years, striking progress has occurred 
in the development of new tests for pulmonary function including tests of gas 
flow, gas exchange, tissue elasticity, and surfact tension. Application of these 
new tests to epidemiologic studies of special population groups will permit the 
identification of high risk populations and give a better understanding as to the 
causes and natural history of these disabling diseases.

There has emerged a vigorous and growing research program into the causes 
of lung disease in newborn infants and children. The pediatric pulmonary disease 
research program emphasizes research in hyaline membrane disease including the 
infantile respiratory distress syndrome, the causes of cystic fibrosis, and the 
relationship of a disease-of the small airways in infants and children called 
bronchiolitis to the development of chronic lung disease in the adult. Clearly, 
a better understanding of lung diseases of the infant and child with improved 
methods of diagnosis and treatment will go a long way toward preventing life­
long deterioration of lung function in the adult.
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The Institute has rapidly developed an Integrated lung disease program of 
basic and clinical research, clinical trial, demonstration, education, prevention, and control. To continue this trend two new thrusts warrant special mention: clinical trials and studies of pathogenesis.

Clinical trials have been Initiated for it is clear that the current state of knowledge calls for the validation of existing regimens as well as the develop­
ment of new ones. Although the Institute is well aware of the conceptual, 
fiscal, and ethical problems that such trials entail, it would be remiss if it were not responsive to what is clearly an acute need.

Specific examples include the establishment of clinical centers to evaluate the efficacy of antenatal steroid therapy, which involves administering steroids to the mother prior to delivery, in the prevention of neonatal respira­
tory distress syndrome. The primary objectives of the cooperative study are to establish a randomized, double-blind, controlled trial of the effect of corti­
costeroids, administered 24 to 72 hours before birth, on the incidence of neonatal respiratory syndrome and to determine whether the therapy has any 
adverse short- or long-term effects on the infant.

Also just initiated is a clinical study of intermittent positive pressure breathing (IPPB). The goal of this study is to evaluate the efficacy of long-term 
IPPB treatment when used as an adjunct to the overall care of ambulatory patients with chronic obstructive pulmonary disease. It will establish a collaborative program 
among several centers to obtain sufficient numbers of well-defined patients for a randomized, controlled study with uniform modes of treatment and data collection.

The 1978 request provides for the continuation of the ongoing programs 
in most instances. All noncompeting research grants will be supported and an estimated 35fc o f competing grants recommended for award will be funded. This 
compares with 50% in 1977. The phase-out of the institutional pulmonary graduate training grants will continue. Research and development contracts will be continued at essentially the 1977 level.
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BI ood DIseases and Resources
1977 1978 Increase or

Appropriation Estimate Decrease
Pos. Amount Pos. Amount Pos. Amount

Subactivities:

Thrombosis and hemostatis. — $18,751,000 — $19,070,000 — +$319,000
Red blood cell disease.... — 9,266,000 — 9,424,000 — +158,000
Sickle Cell disease...... — 16,285,000 — 16,562,000 — +277,000
Blood resources........... — 10.533,000 — 10,714,000 — +181,000

Tota l................. ___ 54,835,000 55,770,000 — +935,000
Budget Mechanism:
Research Grants:

Regula r:
Noncompeting.......... — 35,000,000 — 37,626,000 — +2,626,000
Competing............. — 6,032,000 — 8,444,000 — +2,412,000

Special................. — 800,000 — 800,000 — —
Subtotal.............. — 41,832,000 — 46,870,000 — +5,038,000

Individual awards......... ___ 580,000 ___ 806,000 — + 226,000
Institutional awards..... — 2,396,000 — 2,292,000 — -104,000
Research and development

contracts............... — 10.027,000 — 5,802,000 — -4,225,000

Tot al .................  ... 54,835,000 --- 55,770,000 --- +935,000

This year Increasing emphasis on the study of blood led to a change in 
the name of the Institute from the National Heart and Lung Institute to the 
National Heart, Lung, and Blood Institute. Blood research had been occurring within 
the Institute, however, for some time and had led to some very important and prac­
tical results. A good example of this is the revolution in hemophilia treatment 
resulting from partial purification of the antihemophilic clotting factor and its 
introduction into clinical practice. Current support encompasses hemophilia, 
thrombosis, sickle cell disease, blood fractionation and storage, development 
of blood substitutes, and the safety of transfused blood.

Many disorders of the blood are Intimately related to cardiovascular and 
pulmonary diseases. The Impact of clotting and bleeding disorders is consider­
able. Arterial thrombosis causes or complicates a great variety of diseases in 
all parts of the body. Thrombosis may cause pulmonary embolism which is a 
disorder responsible for the hospitalization of about 300,000 persons annually, 
approximately one-sixth of whom die. Hereditary diseases of the blood constitute 
a major national health problem. Approximately two million individuals, primarily 
black, carry the sickle cell trait. About one in every 400 black babies are b o m  
with sickle cell anemia. Twenty-five thousand Americans suffer from hemophilia.
An adequate supply of high quality blood and blood products is essential for the 
effective treatment of many diseases and for surgical transfusions. A complex 
of public and private organizations acquires, processes, stores, delivers and 
administers blood and a variety of blood products. About 25 percent of the 
9 million pints of blood collected each year is never transfused and much of 
this 25% is wasted.

Increasingly, the role of platelets in the genesis of atherosclerosis, 
myocardial infarction, and stroke is being explored. This interest has led to 
a detailed study of platelet structure and functio... Drugs to modify platelet 
function are being evaluated in man to see it they will alter the incidence and 
complications of these diseases.

87-155 0  - 77 - 32
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The focus in thrombosis and hemorrhagic disorders during the past 20 years has been on the dissection of a complex coagulation -system into its Individual parts in order to better understand reaction sequences and mechanisms involved. This approach has made the purification and characterization of the components possible. The trend in the foreseeable future is a resynthesis of the complex system and a study of the kinetics and regulatory mechanisms in the intact cell and whole animal.

Studies over the past several years have led to the realization that Factor VIII plays a central role in hemostasis. Much progress has been made toward its purification. It is anticipated that the purification of Factor VIII will soon be achieved, and this will permit the detailed characterization of its molecular structure. This new knowledge will offer opportunities to explore means of correcting hemostatic defects due to Factor VIII abnormalities.
Considerable progress has been made in the use of drugs that influence vascular occlusive disorders. These drugs fall into one of three general cate­gories: (1) anticoagulants; (2) anti-platelet agents; (3) fibrinolytic agents.The next few years will see a major effort to develop the use of these agents for the prevention or treatment of vascular occlusive disorders.
Recent investigations have led to the observation that the hemoglobin molecule may be modified so as to reduce the sickling of the red cell. Agents which have been reported to have this effect include the ureas, alkylating agents, zinc, and cyanate. Cyanate has been the most promising therapeutic agent; however, there are certain toxic effects which accompany its use. New studies will add emphasis on eliminating these toxic effects as well as accelerate effort toward the development of effective new anti—sickling agents to prevent the serious complications of sickle cell anemia.

Recent advances in technology have made a significant impact on the identification and method of purification of hepatitis B virus from blood and have resulted in the production of purified non-lnfective antigens in chimpanzees. The virtual elimination of Hepatitis B as the cause of post-transfusion hepatitis resulting from the application of third generation tests for hepatitis B antigen makes the next urgent task the development of diagnostic tests and the etiologic characterizations of Non-A-Non-B hepatitis.

Animal studies with blood substitutes have been highly encouraging. It is hoped that increased activity in this area will lead to the development of a clinically useful blood substitute. A completely safe "physiologic" blood substitute has enormous future potential.

The thrust of the National Blood Policy poses a new challenge for the Institute. Emphasis will be placed on "management" aspects of the national blood resource in order to assure high quality, efficient blood services for all the American people. Two of the most important efforts in this endeavor will be the establishment of an all-volunteer blood donation system and the development of a national blood data system.

The 1978 request provides for the continuation of previous commitments.All noncompeting research grant commitments will be honored and an estimated 35% of competing grants recommended for award will be funded. Individual research fellows will be supported, but institutional thrombosis training grants will continue to be phased out. Research and development contracts will be continued at a reduced level.
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Intramural Research

1977
Appropriation

Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount

Intramural Research.... 435 $33,950,000 435 $35,139,000 --  +$1,189,000

The Bethesda-based NHLBI intramural research effort plans, conducts, 
and directs a program of general laboratory and clinical research in 
heart, blood vessel, lung, and kidney diseases; certain blood diseases 
such as sickle cell anemia, hemophilia, hepatitis; and development of 
technology related to cardiovascular and pulmonary diseases.

The Intramural activities maintain close communication with other 
programs of the Institute to facilitate early practical application of 
basic research findings. Areas of major Interest are the biology of 
experimental and clinical arteriosclerosis and its manifestations; the 
pathophysiology of hypertensive vascular disease; functions of the lung; 
clinical and experimental studies on physiological and pharmacological 
aspects of heart, blood, and lung diseases, and a broad program of other 
basic research and technical developments related to them.

In 1949 a comprehensive plan was drawn up for the Institute's 
intramural research program. Instituted in July of that year, it provided 
for 3 laboratory sections, 5 laboratory-clinical sections, and 4 clinical 
sections. This laboratory and branch organization has changed substan­
tially over the years, but the concept underlying that initial plan has 
not: the Institute's own research program should blend basic research 
with studies aimed directly at the solution of clinical problems posed 
by the cardiovascular, pulmonary, and blood diseases. Currently Intramural 
research is organized into 6 clinical-laboratory branches and 9 research 
laboratories.

The productivity and accomplishments of these programs are recognized 
world-wide. Indeed, of the five U.S. government scientists who have been 
honored with the Nobel Prize In the biomedical sciences, four are or at 
one time were directly involved in the NHLBI intramural programs. Because 
of its recognized excellence, the Institute attracts many trainees, who, 
after accelerated and intensive training, return far better equipped 
for service in the medical and scientific communities. As in other 
Institutes, there is an active visiting scientist program which has 
broadened the utility of the physical facilities and intellectual envir­
onment of the NIH as a national research resource and mutally strengthened 
productive science throughout the world.

An immediate requirement is for clinical care services to be provided 
to the Clinical Center and other Institutes. The NHLBI must provide 
testing and consultation as needed by patients of all the clinical 
programs in the areas of pulmonary, blood, and cardiac diseases. The 
new emphasis on the NIH clinical program areas is placing a burden of 
clinical services on the ^ntramural physicians which is competing 
with their clinical research goals.

Developments in cardiology research indicate an opportunity to 
examine the effects of current surgical and medical procedures in 
use for the treatment of coronary artery disease by utilizing 
newly developed nuclear scanning techniques. This could be an important
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c o s t e f f e c t iv e  c l i n i c a l  to o l fo r  c l i n i c a l  m ed ic in e .

P ro m is in g le a d s  in  th e  he m at ol og y prog ram in d ic a te  th e  o p p o rt u n it y  
to  s tu dy  b lo od g e la ti o n  and i t s  r e la t io n s h ip  to  ch an ge s in  oxygen 
a f f i n i t y .  This  i s  ex pec te d  to  be  h ig h ly  p r o f i t a b le  fo r  th e  s ic k le  c e l l  
an em ia s tu d ie s .

The bud get  p ro v id es  fo r  e s s e n t i a l l y  th e  same le v e l o f a c t i v i t y  in  
1977 and  19 78 . The d o l l a r  ch an ge  in d ic a te d  i s  fo r  " b u i l t - i n "  in c re a s e s , 
p ri m a r il y  an  in c re a se  fo r  c e n t r a l ly  fu rn is h e d  s e r v ic e s .

D ir e c t O p era ti o n s

1977
A p p ro p ri a ti o n

Pos.  Amount

1978
E st im ate

In c re a se  o r
D ec re as e

Po s,, Amount P os.  Amount

D ir e c t O p e ra ti o n s ............ . . . .  262 $1 8,2 00,0 00 262 $18 ,5 20 ,0 00 +$3 20 ,0 00

This  a c t i v i t y  en co mpa sses  th e  m a jo ri ty  o f  a d m in is tr a ti v e  su pport  s t a f f  o f th e  
I n s t i t u t e ,  in c lu d in g  a c t i v i t i e s  r e l a t i n g  to  th e  re v ie w , aw ar d,  an d s c i e n t i f i c  
a d m in is tr a ti o n  o f re sea rc h  g ra n ts , t r a in in g  aw ar ds,  and  re sea rc h  and  de ve lo pm en t 
c o n t r a c ts .  The 262 p o s it io n s  a re  lo c a te d  in  fo u r d iv is io n s ,  th e  D iv is io n  o f H ear t 
and V asc ula r D is ea ses , th e  D iv is io n  o f Lung D is e a se s , th e  D iv is io n  of  Blood D is eases  
and R es ourc es,  and th e  D iv is io n  o f E xt ra m ura l A f f a i r s .  A lso in c lu ded  in  t h i s  
a c t i v i t y  i s  th e  O ff ic e  o f P re v e n ti o n , E duca ti on , and  C o n tr o l.

In  19 77 , i t  ad m in is te re d  over 2 ,0 00  re s e a rc h  g ra n ts , app ro x im ate ly  500 t r a in in g  
aw ar ds,  and  over 300  c o n tr a c ts  over a wide ra nge o f h e a r t and  v a s c u la r , lu n g , and  
bl oo d d is e a s e  and  bl oo d re so u rc e  a re a s .  The I n s t i t u t e 's  d iv is io n s  ha ve  fo rm u la te d  
p la n s  fo r  co n ti nued  im ple m en ta ti on  o f a c t io n  it em s in  th e  N a ti o n a l Prog ram  P la n . 
D e ta il s  o f th e se  p la n s  ha ve  be en  su bm it te d  in  p a s t An nual R ep ort s of  th e  D ir e c to r  
and  i t s  N a ti o n a l A dv is or y C ounci l.  To im plem en t th e  la rg e  num ber  o f new i n i t i a t i v e s ,  
to  ke ep  on go in g pr og rams on t a r g e t ,  and  to  devel op  th e se  a s  p la n n ed , th e  I n s t i t u t e  
has  made maximum use  of a v a i la b le  s t a f f  to  p ro v id e  adeq uate  s c i e n t i f i c  p la n n in g , 
re v ie w , c o o rd in a ti o n , ma nagem ent, and e v a lu a ti o n . A c o n ti n u a ti o n  o f th e  N a ti o n a l 
Prog ram  Pla n  im ple m enta ti on  in  1978 w il l be ach ie ved  to  th e  li m i t  of  a v a i la b le  
re s o u rc e s . T h is  n o t only  in c lu d e s  a d m in is tr a ti o n  o f g ra n ts  and  c o n tr a c ts  b u t 
c o o rd in a ti o n  o f th e  I n s t i t u t e 's  e vo lv in g  prog rams in  p re v e n ti o n , e d u c a ti o n , and 
c o n t ro l .

Pr og ram Management

1977
A p p ro p ri a ti o n

1978
Est im at e

In c re a se  o r
D ec re as e

P os.  Amount Po s, . Amount P os. Amount

Pr og ram Ma nag em ent ......... . . . . .  50 $1 ,7 97,0 00 47 $1 ,7 54,0 00 -3  -$ 43,0 00

This  a c t i v i t y  p ro v id es  th e  o v e ra ll  p la n n in g , d i r e c t io n ,  c o o rd in a ti o n , and 
e v a lu a ti o n  o f th e  I n s t i t u t e 's  pro gra m s.  In c lu d ed  w it h in  t h i s  a c t i v i t y  a re s  
th e  D ir e c to r  and  h i s  im med iate  s t a f f ,  in c lu d in g  th e  O ff ic e  o f A d m in is tr a ti v e  
Management and  th e  O ff ic e  o f Pr og ram P la nn in g  an d E v a lu a ti o n . Thr ee  a d m in is tr a ­
t iv e  p o s it io n s  ha ve  be en  removed  in  1978 w it h  th e  goal o f m in im iz in g p o te n t i a l  
d u p li c a ti o n  an d la y e r in g  in  th e  P u b li c  H ealt h  S e rv ic e .
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N a ti o n a l I n s t i t u t e s  o f H eal th
N a ti o n a l H e a r t,  Lu ng , and Blood I n s t i t u t e

A c t iv i ty : H ea rt  and

1977
E st im at e 

P os. Amount

$2 33 ,0 44 ,000

Prog ram  Pu rp ose  and Acc om pl ish men ts

V asc u la r D is e a se s . (P u b li c  H ea lt h  S e rv ic e  A c t,  S ec ti o n  301 )

A u th o ri z a ti o n

I n d e f in i t e

1978
Bu dget

Est im ate _____
P os. Amount
—  $236, 744 ,0 00

P urp ose : Thi s a c t i v i t y ,  ad m in is te re d  by th e  D iv is io n  o f H ear t and  V asc ula r D is e a se s , 
in c lu d e s  in v e s t ig a ti o n s  o f th e  epid em io lo gy and e ti o lo g y  o f h e a r t and  bl oo d v e ss e l 
d is e a s e s  and s tu d ie s  o f th e  b a s ic  b io lo g ic a l me chanism s and  p ro c e sse s  in vo lv ed  in  
no rm al and  ab norm al ph en om ea --as  w e ll  as d e te c ti o n , d ia g n o s is , tr e a tm e n t,  and  p re ­
v e n ti v e  pr og ra m s.  The a r ra y  o f c u r re n t and lo n g -r an g e  o p p o r tu n i ti e s  and  ne ed s fo r 
advancem ent i s  Im pre ss iv e  and  expan din g. The N a ti o n a l Prog ram  i s  co nd uc te d th ro ugh 
10 prog ram a re a s : a r t e r i o s c l e r o s i s ,  h y p e rt e n s io n , c e re b ro v a s c u la r  d is e a s e , co ro nary  
h e a r t d is e a s e , p e r ip h e ra l v a sc u la r  d is e a s e s , a rr h y th m ia s , h e a r t f a i lu r e  and  sh ock , 
c o n g e n it a l and rh eum ati c  h e a r t d is e a s e s ,  ca rd io m yo pa th y and  in fe c ti o n s  o f th e  h e a r t ,  
and c i r c u la to r y  a s s is ta n c e .

E x p la n a ti o n : The N a ti o n a l H e a r t,  B lo od , and Lung I n s t i t u t e  c o n ti n u e s  to  dev el op  and 
su pport  an  In te g ra te d  pr og ram em br ac in g fu nd am en ta l and  c l i n i c a l  r e s e a rc h , c l i n i c a l  
t r i a l s ,  and  manpower devel op m en t.  I t  su p p o rt s  p re v e n ti o n , e d u c a ti o n , and  c o n tr o l 
a c t i v i t i e s  to  pro v id e fo r  e f f i c i e n t  and  ti m e ly  a p p l ic a t io n  o f kn ow led ge  ob ta in ed  
th ro ug h re s e a rc h .

Acc om pl ish men ts in  19 77: The l a r g e s t  seg me nt o f su p p o rt  c o n ti n u e s  to  go to  i n v e s t i ­
g a to r - i n i t i a t e d  re s e a rc h . S ig n i f ic a n t p ro g re ss  was made in  th e  ta rg e te d  a re a s  
id e n t i f i e d  by maj or  c l i n i c a l  t r i a l s .  Th ese in c lu d e  th e  A sp ir in -M y o card ia l I n f a r c ­
t io n  S tu dy , th e  M u lt ip le  Risk F a c to r In te rv e n ti o n  T r i a l ,  th e  H ypert ensi on  D e te c ti o n  
and  Fo llo w- Up pr og ram, th e  Cor on ar y Pr im ar y P re v e n ti o n  T r i a l ,  and  th e  Cor on ary 
A rt e ry  Su rg er y T r ia l .  The mo st s ig n i f i c a n t  p ro g re ss  in  th e  a re a  o f P re v e n ti o n , 
E d u ca ti o n , and  C ontr o l c o n ti n u es  in  th e  N a ti o n a l High Blood P ressu re  Education  P ro ­
gra m.  New prog rams  be in g  i n i t i a t e d  in c lu d e  s tu d ie s  o f th e  p a th o g e n es is  o f a th e ro ­
s c le r o s i s  in  d ia b e te s , ep id em io lo gy o f h y p e rt e n s io n  in  th e  yo un g,  a m in o ri ty  h y p e r­
te n s io n  re sea rc h  de ve lo pm en t summer pr og ra m , an  a n ti -a r rh y th m ia  t r i a l  by a d m in is tr a ­
t io n  o f b e ta -b lo c k in g  a g e n ts , a c o ll a b o ra ti v e  c l i n i c a l  t r i a l  to  e v a lu a te  te ch n iq u es  
to  p r o te c t  is ch em ic  myocard ium  (dama ged  h e a r t m us cl e)  and min im ize th e  s iz e  o f u l ­
ti m a te  h e a r t damage  a s s o c ia te d  w it h  a cu te  h e a r t a t t a c k ,  d e m o n st ra ti o n  prog rams in  
h y p e rt e n s io n  c o n tr o l in  th e  work s e t t i n g ,  d em o n st ra ti o n s  o f th e  im pa ct  o f s ta te w id e  
c o o rd in a ti o n  o f h y p e rt e n s io n  on b lo od p re s su re  c o n tr o l and th e  re d u c ti o n  o f m o r ta li ty  
fro m s e le c te d  d is e a s e s , f u r th e r  de ve lo pm en t in  n o n -i n v a s iv e  in s tr u m e n ta ti o n  and in  
l e f t  h e a r t a s s i s t  bl oo d pump dev el opm en t,  an d e s ta b li s h m e n t o f non -human p ri m at e  
c o lo n ie s , among o th e r s .
O b je c ti v es  fo r  19 78 : The a c t i v i t i e s  en um erated  above w i l l  be  c o n ti n u e d . A ll  no n­
co m pe tin g re sea rc h  g ra n ts  w i l l  be  su pport ed  and an  e s ti m a te d  35% of co m pe tin g g ra n ts  
recommended fo r award w i l l  be fu nded . The ph as e o u t o f i n s t i t u t i o n a l  c a rd io v a sc u la r  
t r a in in g  g ra n ts  w i l l  c o n ti n u e . R es ea rc h and  de ve lo pm en t c o n tr a c ts  w i l l  be  main­
ta in e d  a t  app ro x im ate ly  90% o f 1978 co mm itm en ts.
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N a ti o n a l I n s t i t u t e s  o f H ea lth

N a ti o n a l H e a r t,  Lu ng, and  Blood I n s t i t u t e  

Prog ram Pur po se  and  Ac comp lishm ents 

A c ti v it y : Lung D is ea ses . (P u b li c  H eal th  S erv ic e  A ct,  S ec ti on  30 1).

1978
1977

Est im ate ______
Po s.  Amount A u th o ri z a ti o n

Budget
E st im ate _____

P o s. Amount
----  $5 4, 83 5,00 0 In d e f in i te — - $5 5, 71 5, 00 0

P urp ose : Th is  a c t i v i t y ,  co nd uc te d by th e  D iv is io n  o f Lung D is ea ses , i s  r e s ­
p o n s ib le  fo r o v e ra ll  p la n n in g , c o o rd in a ti o n  and e v a lu a ti o n  of  a l l  ex tr am ura l 
a c t i v i t i e s  r e la t iv e  to  r e s p i r a to r y  d is e a s e s .

E x p la n a ti o n : R es ea rc h prog rams ra ng e from  s tu d ie s  co nc er ne d w ith  th e  fu nd am en ta l 
mecha nisms  of  lu ng  c e l l  m et ab ol ism  to  th e  de ve lopm en t o f in s tr u m e n ta ti o n  fo r 
v e n t i la to r y  a s s i s t  and  r e h a b i l i t a t i o n .  The sc op e o f re se a rc h  i s  la rg e  as  
d ic ta te d  by th e  d iv e r s i ty  of th e  d is e a se  mec ha nis’-s n f th e  lu ng.

Ac comp lis hm en ts in  19 77 : The I n s t i t u t e  co ntinued  i t s  ra p id ly  devel op in g  lu ng  
d is e a s e  pro gra m of b a s ic  and c l i n i c a l  re s e a rc h , c l i n i c a l  t r i a l s ,  and  de m ons tr a­
ti o n , e d u c a ti o n , p re v e n ti o n , and c o n tr o l p r o je c ts .  E f fo r ts  to  id e n t i f y  r i s k  
fa c to r s  in  emphysema and  o th e r  ch ro n ic  lu ng  d is e a s e s  ha ve  be en  i n te n s i f i e d .  Thi s 
i s  c r i t i c a l  bec au se  th e  e x ac t e ti o lo g y  of th e se  d is e a s e s  i s  unknown. P ro g re ss  
has  occu rr ed  in  de ve lo pm en t o f new t e s t s  fo r pu lm on ary fu n c ti o n . Program s bein g  
i n i t i a t e d  in c lu d e  c l i n i c a l  t r i a l s  fo r  th e  v a li d a ti o n  o f e x is t in g  regimen s and  th e  
de ve lo pm en t o f new o n es,  th e  e s ta b li sh m e n t o f c l i n i c a l  c e n te r s  to  e v a lu a te  th e  
e f f ic a c y  o f a n te n a ta l s te r o id  th e ra p y  in  th e  p re v e n ti o n  of  r e s p i r a to r y  d i s t r e s s  
syndrom e in  ne wbo rn s, and a c l i n i c a l  st udy o f in te rm i t te n t  p o s it iv e  b re a th in g  
(IP PB ) to  det er m in e i t s  e f f ic a c y  f^ r  us e in  p a t ie n ts  w ith  ch ro n ic  o b s tr u c ti v e  
pu lm onary  d is e a s e .

O b je c ti v es  fo r  19 7o ; The re q u e s t p ro v id es fo r  th e  c o n ti n u a ti o n  of  th e  on go ing 
prog rams  in  mo st In s ta n c e s . A ll  no nc om pe tin g re se a rc h  g ra n ts  w i l l  be  su pport ed  
and  an  e st im ate d  357. o f co m pe tin g g ra n ts  recommended fo r  aw ard  w i l l  be fu nde d. 
The phase -o u t o f th e  i n s t i t u t i o n a l  pu lmonary  g ra d u a te  t r a in in g  g ra n ts  w il l 
c o n ti n u e . Res ea rc h and de ve lo pm en t c o n tr a c ts  w i l l  be con ti n u ed  a t e s s e n t i a l ly  
th e  1977 le v e l .
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N a ti o n a l I n s t i t u t e s  o f H ea lt h

N a ti o n a l H e a r t,  Lu ng , and Blood  I n s t i t u t e

Prog ram Pur po se  and  Ac compl ish men ts

A c ti v it y : Blood  D is eases  and R es ourc es.  (P ub li c  H eal th  S e rv ic e  A ct,  S ec ti on  30 1) .

1977
E st im ate ______

Pos. Amount

----  $5 4, 83 5, 00 0

1978

A u th o ri z a ti o n

In d e f in i te

Budget 
E st im ate

$5 5, 77 0, 00 0

P urp ose : Thi s a c t i v i t y ,  co nd uc te d by th e  D iv is io n  o f Blo od D is ea se s and  R es ourc es , 
p la n s  and  d i r e c t s  re s e a rc h  on  b lo od d is e a s e s  and b lo od re s o u rc e s . The prog ram 
en co mpa sses  b le e d in g  and c lo t t i n g  d i s o rd e r s , b io m a te r ia ls , s ic k le  c e l l  d is ea se  
and  o th e r d is o rd e rs  o f th e  re d  b lo od c e l l ,  and  bl oo d re s o u rc e s .

E x p la n a ti o n : The I n s t i t u t e  se ek s to  c a r ry  out a  co m pr eh en sive  prog ram in c lu d in g  
fu nd am en ta l and c l i n i c a l  re s e a rc h , p ro fe s s io n a l de ve lo pm en t and  t r a in in g  to  f i l l  
p ro je c te d  need s , and e d u c a ti o n , p re v e n ti o n , and c o n tr o l a c t i v i t i e s  to  a ssu re  
o rd e r ly  a p p li c a ti o n  o f th e  kn ow led ge  gai ne d th ro ugh re s e a rc h .

Accom pl ish men ts in  19 77 : In c re a s in g  em ph as is  on th e  st udy  of bl oo d le d  to  a 
ch ange  in  th e  name o f th e  I n s t i t u t e  fro m th e  N ati ona l H ea rt  and  Lung I n s t i t u t e  
to  th e  N a ti o n a l H e ar t,  Lu ng, and Blood I n s t i t u t e .  C urr en t su pport  encompa sses  
pr og rams in  h em o p h il ia , th ro m b o si s , s ic k le  c e l l  d is e a s e , bl oo d f r a c t io n a t io n  
and  s to ra g e , de ve lo pm en t o f bl oo d s u b s t i t u te s ,  and th e  s a fe ty  o f tr a n s fu se d  b lo od . 
C o nsi dera b le  p ro g re ss  i s  be in g  made in  th e  us e o f d ru gs th a t  in fl u e n c e  v a sc u la r 
o c c lu s iv e  d is o rd e r s . I t  i s  a n ti c ip a te d  th a t  th e  p u r i f i c a t io n  o f F a c to r V II I w il l 
soon  be  ach ie v ed ; t h i s  w i l l  perm it  th e  d e ta il e d  c h a r a c te r iz a t io n  o f  i t s  m ole cula r 
s t r u c tu r e .  The nex t few y e a rs  w i l l  se e a maj or  e f f o r t  to  dev el op  th e  us e o f dr ug s 
fo r  th e  p re v e n ti o n  o r tr e a tm e n t o f v a sc u la r  o c c lu s iv e  d is o rd e r s . Work w i l l  co n­
ti n u e  on  m o d if ic a ti o n  o f th e  he m og lo bi n m ol ec ul e to  re duce  th e  s ic k l in g  o f th e  re d 
c e l l .  C on tin ue d work i s  pla nn ed  to  le ad  to  th e  de ve lo pm en t o f an  acc e p ta b le  
h e p a t i t i s  v a c c in e , as w i l l  work on  bl ood s u b s t i t u te s .  In  b lo od re so u rc e s  two o f 
th e  mos t im port an t e f f o r t s  w i l l  be  th e  e st a b li sh m e n t o f an a l l - v o lu n te e r  bloo d 
do n a ti o n  sy stem  and  th e  de ve lo pm en t o f a n a ti o n a l bl oo d d a ta  sy st em .

O b je c ti v e s  fo r  19 78 : The re q u e s t p ro v id es  fo r  th e  c o n ti n u a ti o n  o f p re v io us  
co mmitm en ts . A ll  no nc om pe tin g re s e a rc h  g ra n t com mitment s w i l l  be ho no red and  an  
e s ti m a te d  35% of co m pe tin g g ra n ts  recomme nded fo r  award  w i l l  be fu nded . In d iv i ­
dua l re s e a rc h  fe ll o w s w i l l  be su p p o rt e d , b u t i n s t i t u t i o n a l  th ro m bosi s t r a in in g  
aw ards  w i l l  con ti nue  to  be ph as ed  o u t.  Res ea rch and  de ve lo pm en t c o n tr a c ts  w il l 
be con tinued  a t  a re du ce d le v e l .
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N a ti o n a l I n s t i t u t e s  o f H ea lth

N a ti o n a l H e art , Lun g,  and  Blood I n s t i t u t e

Pr og ram Pu rp ose  and Accom pl ish men ts

A c ti v it y : In tr am u ra l R ese arc h . (P u b li c  H eal th  Serv ic e  A c t,  S e c ti o n  301)

1977
A p p ro p ri a ti o n

Amount A u th o ri z a ti o n

1978

Pos.

Bu dg et
E sti m ate

Amount
435  $3 3, 950 ,0 00 I n d e f in i te 435 $35,1 39 ,0 00

P os.

P u rp o se : This  i s  a re s e a rc h  prog ram w it h in  th e  f a c i l i t i e s  of  th e  NIH a t  B et hes da.
W ithi n th e  frame wo rk o f se ek in g  fu nd am en ta l know led ge o f d is e a s e  p ro c e ss e s , b a s ic  
s tu d ie s  co m pr is e a s ig n i f ic a n t  p o r ti o n  o f th e  pr og ram. Such s tu d ie s  ra nge fro m 
st udy  o f th e  s u b tl e  b io chem ic al me chanism s c o n tr o l l in g  th e c e n t r a l and  au tono mic  
ne rv ou s sy stem s to  a st udy o f th e b a s ic  fu n c ti o n in g  o f th e  p r im it iv e  c e l l .  The 
b a la nce  and  maj or  p o rt io n  o f re sea rc h  i s  d ir e c te d  s p e c i f i c a l ly  toward a s o lu ti o n  
to  th e  v a ri o u s  for ms  o f c a rd io v a sc u la r  d i s t r e s s .  Bec au se  of  th e  re cogn iz ed  
e x c e ll e n c e  of i t s  pro gr am s,  th e  I n s t i t u t e  a ls o  a t t r a c t s  many t r a in e e s ,  who, a f t e r  
a c c e le ra te d  and in te n s iv e  t r a in in g ,  r e tu r n  f a r  b e t t e r  eq ui pp ed  fo r  s e rv ic e  in  th e 
m ed ic al  and s c i e n t i f i c  co m m un it ie s.

E x p la n a ti o n : The I n s t i t u t e  has 435  p o s it io n s  fo r t h i s  a c t i v i t y ,  o f wh ich  ab ou t h a l f  a re  
fo r  s c i e n t i s t s  and  p h y s ic ia n s  and  th e  re m ain der fo r te c h n ic a l p e rs o n n e l.  B as ic  and 
c l i n i c a l  re se a rc h  i s  c a r r ie d  on in  16 m aj or  la b o r a to r ie s  and b ra n c h es . One 
hu nd re d h o s p it a l be ds  a re  a t th e d is p o s a l of tl^ j c l i n i c a l  pr og ra m . Su pp or t i s  g iv en  
a ls o  to  a v ig o ro us o u t - p a t ie n t  c l i n i c d  prog ram w it h  app ro x im ate ly  5, 00 0 p a ti e n t 
v i s i t s  a n n u a ll y .

Acc om pl ish men ts in  19 77 : The in tr a m u ra l a c t i v i t i e s  m ain ta in ed  c lo se  co mmun icat ion 
w it h  o th e r  prog rams  o f th e  I n s t i t u t e  to  f a c i l i t a t e  e a r ly  p r a c t i c a l  a p p li c a ti o n  o f 
b a s ic  re s e a rc h  fi n d in g s . Areas  o f m aj or i n te r e s t  a re  th e  b io lo g y  o f  experi m en ta l 
and c l i n i c a l  a r t e r i o s c l e r o s i s  and i t s  m a n if e s ta ti o n s , th e  pa th ophysi o lo gy  o f h y p er­
te n s iv e  v a sc u la r  d is e a s e , fu n c ti o n s  o f th e  lu ng , c l i n i c a l  and  ex p eri m en ta l s tu d ie s  
on p h y s io lo g ic a l and pharm aco lo g ic a l a sp e c ts  o f h e a r t ,  b lo o d , and lu ng  d is e a s e s , 
and a br oa d prog ram o f o th e r b a s ic  re s e a rc h  and te c h n ic a l de ve lo pm en ts  r e la te d  to  
the m.

O b je c ti v es  fo r 19 78 : An im med ia te  re qu ir em en t I s  fo r c l i n i c a l  c a re  s e rv ic e s  to  be  
pro vid ed to  th e  C li n ic a l C en te r and o th e r  I n s t i t u t e s .  The NHLBI mu st p ro v id e  t e s t ­
in g  and c o n s u lt a ti o n  as  ne ed ed  by p a t i e n t s  o f a l l  th e  c l i n i c a l  pr og rams in  th e a re a s  
o f  pu lm on ar y,  b lo od , and c a rd ia c  d is e a s e s .  Develo pm ents in  c a rd io lo g y  re s e a rc h  i n ­
d ic a te  an o p p o rt u n it y  to  exam ine  th e  e f f e c t s  o f c u rre n t s u rg ic a l and  m edic al  p ro ­
cedu re s in  c u rre n t use  fo r th e  tr e a tm e n t o f coro nar y  a r te ry  d is e a s e  by  u t i l i z i n g  
newly de vel ope d n u c le a r sc an nin g d e v ic e s . Th er e e x i s t  pro m is in g  le a d s  in  th e  
he m at ol og y prog ram wh ich in d ic a te  th e  o p p o rt u n it y  to  st udy  bl oo d g e la ti o n  and i t s  
r e la t io n s h ip  to  ch an ge s in  oxyge n a f f i n i t y .  This  i s  expec te d  to  be  h ig h ly  p r o f i t ­
a b le  fo r th e  s ic k le  c e l l  anem ia s tu d ie s .
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N ati ona l I n s t i t u t e s  o f H ea lt h

N a ti o n a l H e a r t,  Lu ng , and  Blood I n s t i t u t e

Prog ram Pur po se  and  Acc om pl ish men ts

A c ti v it y : D ir e c t O p e ra ti o n s . (P u b li c  H eal th  S erv ic e  A c t,  S ec ti o n  301 )

1977
A p pro p ri a ti on  

Pos. Amount

1978

262 $1 8, 20 0, 00 0
A u th o ri z a ti o n

Bud ge t
E st im ate _____

P os.  Amount
In d e f in i te 262 $1 8,5 20,0 00

P urp ose : Thi s a c t i v i t y  en co m pa sses  th e  m a jo ri ty  o f a d m in is tr a ti v e  su p p o rt  s t a f f  o f 
th e  I n s t i t u t e ,  in c lu d in g  a c t i v i t i e s  r e la t in g  to  th e  re vie w  and  award  o f g ra n ts , 
c o n tr a c ts  and  re im burs em en ts  to  NIH fo r  c e n t r a l ly  fu rn is h e d  a d m in is tr a ti v e  s e r v ic e s .

E x p la n a ti o n : The  262 p o s it io n s  in  t h i s  a c t i v i t y  a re  lo c a te d  p r in c ip a l ly  in  fo u r 
d iv is io n s , th e  D iv is io n  o f H ear t and  V asc ula r D is e a se s , th e  D iv is io n  of  Lung 
D is ea ses , th e  D iv is io n  o f Blood D is ea se s and R es ou rc es  and  th e  D iv is io n  o f 
Ext ra m ur al  A f f a i r s .  A ls o in c lu ded  in  t h i s  a c t i v i t y  i s  th e  O ff ic e  of  P re v e n ti o n , 
E duca tion , and C o n tr o l.

Accom pl ish men ts in  19 77 : A d m in is tr a ti o n  o f over 2 ,0 00  re s e a rc h  g r a n ts ,  ap p ro x im a te ly  
500 t r a in in g  aw ar ds,  and  over 300 c o n tr a c ts  was c a r r ie d  on over a wide ra nge o f 
h e a r t and  v a s c u la r , lu n g , and  bl oo d d is e a s e  and  bl ood re so u rc e  a re a s .  The  I n s t i t u t e 's  
d iv is io n s  ha ve  fo rm ula te d  p la n s  fo r  con ti nued  im p le m enta ti on  o f a c t io n  it em s in  
th e  N a ti ona l Prog ram P la n . Th ese p la n s  ha ve  bee n d e ta i le d  in  p a s t An nual R eport s 
o f th e  D ir e c to r . To im plem en t th e  la rg e  num ber  o f new i n i t i a t i v e s ,  to  ke ep  on go in g 
prog rams  on t a r g e t ,  and  to  dev el op  th e se  as p la n n ed , th e  I n s t i t u t e  has made maximum 
us e o f a v a i la b le  s t a f f  to  p ro v id e adeq uat e s c i e n t i f i c  p la n n in g , re v ie w , c o o rd in a ti o n  
management and  e v a lu a ti o n .

O b je c ti v es  in  19 78 : A c o n ti n u a ti o n  o f N a ti o n a l Pr og ram P la n  im ple m enta ti on  w i l l  be 
ac hie ved  to  th e  l im i t  of a v a i la b le  re s o u rc e s . T h is  in c lu d e s  a d m in is tr a ti o n  of  g ra n ts  
and c o n t r a c ts ,  and  c o o rd in a ti o n  o f th e  I n s t i t u t e 's  ev o lv in g  prog rams in  p re v e n ti o n , 
e d u c a ti o n , and  c o n t ro l .



N a ti o n a l I n s t i t u t e s  o f  H ea lt h

N a ti o n a l H e a r t , Lung, an d Blo od  I n s t i t u t e  

P ro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i t y :  P ro gra m  M an ag em en t. ( P u b l ic  H e a lt h  S e rv ic e  A c t,  S e c t io n  30 1)

197 7
A p p r o p r ia t io n

P o s . Amoun t

19 78

50 $ 1 ,7 9 7 ,0 0 0
A u th o r iz a t io n

B udget
E s ti m a te ______

P o s . Amount
I n d e f i n i t e 47  $ 1 ,7 5 4 ,0 0 0

P u rp o s e : T h is  a c t i v i t y  p r o v id e s  th e  o v e r a l l  p la n n in g , d i r e c t i o n ,  c o o r d i n a t i o n ,  
an d e v a lu a t i o n  o f  th e  I n s t i t u t e ' s  p ro g ram s. In c lu d e d  w i th in  t h i s  a c t i v i t y  a r e :  
th e  D i r e c to r  an d h i s  im m ed ia te  s t a f f ,  in c lu d in g  th e  O f f ic e  o f  A d m in is t r a t iv e  
M an ag em en t, an d th e  O f f ic e  o f P ro gra m  P la n n in g  an d E v a lu a t io n .

E x p la n a t io n : F und in g  fo r  t h i s  a r e a  p r o v id e s  f o r  s a l a r i e s  an d o th e r  o p e r a t in g  c o s t s  
f o r  o v e r a l l  I n s t i t u t e  m an ag em en t. A c t i v i t i e s  in c lu d e  th e  e s ta b l i s h m e n t  o f  i n t e r n a l  
I n s t i t u t e  p o l i c y  f o r  pr ogra m  an d a d m in i s t r a t i v e  o p e r a t io n s ,  an d s u r v e i l l a n c e  o v e r t h e i r  e x e c u t io n .

A ccom pli sh m ents  in  1 9 7 7 : In  197 7 le a d e r s h ip  wa s p ro v id e d  f o r  c o n t in u in g  th e  
im p le m e n ta ti o n  o f  th e  N a ti o n a l P ro gra m  P la n , to  "ex p an d , i n t e n s i f y ,  an d c o o r d in a te  
th e  a c t i v i t i e s  o f  th e  I n s t i t u t e  r e s p e c t in g  h e a r t ,  b lo od  v e s s e l ,  lu n g , an d  b lo od  d i s e a s e s . . . "  T h is  h a s  en co m pa ss ed  an  o r d e re d  se quence  o f  pro gra m  a c t i v i t i e s  r a n g in g  
fr om  th e  a c q u i s i t i o n  o f  new kn ow le dge to  d e m o n s t ra ti o n  an d c o n t r o l  p ro gra m s in  th e  h e a l th  c a re  s e t t i n g  o f  th e  co m m un ity.  Th e em phasis  on  th e  w hole  co n ti n u u m  fr om  
b a s ic  r e s e a r c h  th ro u g h  c l i n i c a l  a p p l i c a t i o n s  an d h e a l th  e d u c a ti o n  h a s  r e s u l t e d  in  
a p p a re n t s i g n i f i c a n t  r e d u c t io n s  i n  th e  m o r t a l i t y  fr om  d i s e a s e s  w i th in  th e  I n s t i t u t e ' s  p u rv ie w .

O b je c t iv e s  f o r  19 7 8 : The  I n s t i t u t e  w i l l  c o n t in u e  th e  man ag em en t an d d i r e c t i o n  o f 
i t s  r e s e a r c h  p ro g ra m s. Em ph as is  w i l l  be  p la c e d  on  th e  c o o r d in a t i o n  an d e v a lu a t i o n  o f  d e m o n s t ra ti o n  an d c o n t r o l  p ro g ram s, in c lu d in g  d is s e m in a t io n  of h e a l t h  in f o r m a ti o n . 
P ro gra m s p r im a r i l y  co n c e rn ed  w it h  p r e v e n t io n  w i l l  a l s o  be  h ig h l ig h t e d .  A d e c re a s e  

th r e e  p o s i t i o n s  i n  t h i s  a c t i v i t y  w i l l  r e s u l t  in  a r e d u c t io n  o f  p ro gra m  e v a lu a t i o n  an d a n a ly s i s  a c t i v i t i e s .
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T uesday, March  8,1977.

NATIO NAL INSTITUT E OF DENTAL RESEARC H

W IT N E S S E S

DR . D A V ID  B. SCO TT, D IR EC TO R
DR . DO NA LD  S. FR ED R IC K SO N , D IR ECTOR, N A T IO N A L  IN S T IT U T E S  

OF H E A L T H
DR . C LA IR  L. G A R D N ER, ASS OCIA TE  D IR EC TO R , E X T R A M U R A L  PR O ­

GRA MS,  N A TIO N A L IN S T IT U T E  OF D EN TA L R ESE A R C H
DR . M A R IE  U. N Y L E N , A CTIN G  D IR EC TO R  OF IN T R A M U R A L  R E ­

SE ARCH, N A TIO N A L IN S T IT U T E  OF D EN TA L R ESE A R C H
DR . JA M E S P.  CA RL OS , ASS OCIA TE  D IR EC TO R , N A T IO N A L  C A R IE S 

PR OGRAM , N A T IO N A L  IN S T IT U T E  OF D EN TA L R ESE A R C H
MRS . FR A N C ES H . P E T T IN A T O , E X E C U T IV E  O FFIC E R , N A TIO N A L 

IN S T IT U T E  O F D EN TA L R E SE A R C H
LE ON M. SCH W A RTZ, ASS OCIA TE  D IR EC TO R  FO R A D M IN IS T R A T IO N , 

N A T IO N A L  IN S T IT U T E S  O F H E A L T H
H. R IC H A R D  M IL L E R , A SSIS TA N T D IR EC TO R  FO R BUDGET, D IV I­

SIO N  OF  F IN A N C IA L  M A N A G EM EN T, N A TIO N A L IN S T IT U T E S  OF 
H E A L T H

E L L E N  W O RM SER, D IR EC TO R , D IV IS IO N  OF H E A L T H  BUDGET  A N A L ­
Y SIS , O FFIC E  OF T H E  A SSIS TA N T SEC R ETA R Y , CO M PT ROLL ER

Mr. F lood. The subcommittee will come to order.
Now we have the National Ins titu te of Dental Research.
The presentation will be made by Dr. David B. Scott, the Director. 
Doctor, we have your biographical sketch which we w’ill place 

in the record at this point.
[The biographica l sketch follow s:]

P ublic Health Service, National I nstitutes  of Health

BIOGRAPHICAL SKETCH

N a m e : D av id  B. Sc ot t.
P o s ti o n : D irec to r, N at io na l In s ti tu te  of  D enta l Res ea rc h,  N IH  A ss is ta nt 

Su rgeo n Gen eral , PH S.
B ir th pla ce  a nd  d a te : Pro vi de nc e,  R ho de  I sl an d, M ay  8,1 919.
E ducati on : A.B., B ro w n U ni ve rs ity , 193 9; D.D.S.,  B al tim ore  Co llege of  

D en ta l Su rg er y,  U ni ve rs ity of  M ar yl an d,  194 3; M.S. , U ni ver si ty  of  Roc he ster , 
1944.
Exp er ie nc e

D irec to r,  N at io na l In s ti tu te  of  D en ta l Res ea rc h,  N IH , 1976— Pre se nt.
Dea n,  Sch ool of  D en ti st ry , Cas e W es te rn  R es er ve  U ni ve rs ity , 1969 -75. 
Tho m as  J.  H ill  D is ting uis hed  P ro fe ss or of  Physi ca l Biolo gy, Sch ool  of  D en ti s­

tr y . Cas e W es te rn  R es er ve  U ni ve rs ity , 1965-75 .
P ro fe ss or of  Ana tomy,  School of Me dic ine , Ca se  W es te rn  R es er ve U ni ve rs ity , 

1965-75 .
Ch ief , L ab ora to ry  of  H is to logy  an d Pa th ol og y,  N at io nal  In s ti tu te  of  D en ta l 

Res ea rc h,  N IH , 1956-65 .
N at io nal  In s ti tu te  of D en ta l R es ea rc h,  N IH , 1948-65 .
D en ta l Section , D iv is ion of  Ph ys io logy , E xper im en ta l Biolo gy  an d Me dic ine , 

N IH , 1944—48.
Car ne gie Fe llo w in  D en ta l Res ea rc h,  U ni ver si ty  of  R oc he ster , 1943-44. 

Ass oc ia tion  mem be rs hi ps
Amer ican  D en ta l A ssoc ia tio n.
Fed era ti on  D enta ir e  In te rn ati onale .
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Int ern ational Associa tion fo r Denta l Research.
Elect ron Microscopy Society of America.
Washington Academy of Science (Fe llow ).
American Academy of  Forensic Sciences (Fe llow ).
American Association for the Advancement  of Science (Fe llow ).Ohio Academy of Science.
Society of the Sigma Xi.
Northeaste rn Ohio Society for  Elect ron Microscopy.Ohio Dental Association.
Cleveland Dental Society.
American Board  of Forensic  Odontology (Cer tified).

Specia l awards, citations, or publications.
Honorary membership , Finnish Denta l Association, 1952.
Fellow, American College of Dent ists, 1953.
Ar thu r S. Flemming Award (given annually to “ten outs tand ing young men in the Federal Service” by the  U.S. Jun ior  Chamber of Commerce), 1955.Honorary Lecturer , Tokyo D enta l College, 1959.
Award for  Basic Research in Mine raliza tion, Int ern ational Association for  Dental Research, 1968.
Fellow, Intern ational College of Dentist s, 1969.
Annual Achievement Award, Sigma Epsilon Delta Denta l Frate rni ty,  1976.Honorary Member, Section of Odontology, Royal Society of Medicine (Eng­lan d),  1977.
Auth or of some 80 publications.

Mr. Flood. You have some people with you that you would like us to meet, don’t you ?
Dr. Scott. Yes, sir.
At the far  end, Dr. Marie Nylen, Acting  Directo r of Intramu ral 

Research. Next to her, Dr. James Carlos, Associate Director, National 
Caries program; Mrs. Frances Pett inato, Executive Officer. To my right , Dr. Clair Gardner, Associate Director, Extramural  Programs.

Mr. Flood. We have your statement which we will place in the record a t th is point.
[The statement follows:]



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

National Institutes of Health
Statement by Director, National Institute of Dental Research 

on
"National Institute of Dental Research"

Mr. Chairman and Members of the Committee:

I am happy to have this opportunity again to testify before this Conmittee 
on behalf of the National Institute of Dental Research. In the little over a 
year that I have served as Director of the Institute, I have been impressed with 
the progress being made by NIDR Intramural and grant- and contract-supported 
scientists against a broad front of dental and other oral-facial diseases.
Through these efforts, we are moving steadily toward our goal of effective 
control and ultimate prevention.

Dental Carles

In the area of caries, particularly, we are working with all due speed to 
develop new and improved preventive measures. One promising approach is the use 
of antimicrobial compounds or enzymes to dissolve plaque, the bacterial films that 
adhere to the teeth and gums. By thereby reducing the numbers of bacteria, we 
believe that nearly complete protection against tooth decay can be achieved. From 
over 200 such compounds screened to date by the Institute’s National Caries Program, 
16 advanced to animal testing during the year and two were subjected to initial human 
trials. One of these antimicrobials, used as a mouthrinse, reduced plaque bacteria 
in young adults approximately 90 percent after five days’ use. Further clinical 
trials are planned.

Several antiseptics already in common use were shown to be effective in­
hibitors of the enzyme systems involved in the production of acid from sugar 
on the tooth surface. They have potential for caries prevention if methods could 
be found to prolong their period of activity in the mouth.
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To increase the effectiveness of such compounds, as well as topical 

fluorides, the National Caries Program began research on the possible adaption 

of slow-release technology for intraoral use. During FY 1976, one such method 

was perfected to the point where it is capable of releasing prescribed, constant 

amounts of fluoride for 6 months in synthetic saliva. It involves an inert polymer 

device which can be fabricated in sizes and shapes suitable for insertion in the 

mouth. Tests in animals have confirmed the feasibility of this approach.

Our research on the feasibility of a vaccine against caries continues to 

have high priority. Studies with infant monkeys suggest that "priming" the 

immunologic system before it fully matures may be a promising avenue for research

toward an eventual human vaccine.

Emphasis also continues on our connnunity demonstrations of school-based 

fluoride mouthrinsing, begun in FY 1975. Some 25 million school-age children live 

in fluoride-deficient communities. If they could have the benefit of weekly fluoride 

mouthrinsing, carles in this group could be prevented by 30 to 50 percent. A 

program of information dissemination on this highly cost-effective preventive 

method was launched. It Includes an exhibit and leaflets to be sent to meetings of 

educators and school-health groups, a television film for nation-wide distribution, 

and an instructional manual to assist communities in starting a mouthrinse program.

Following the pattern of broad program evaluation that we first established 

for the periodontal disease area, we next plan to evaluate the Institute's total 

caries research activity. Preliminary steps are underway, and it is expected that 

the evaluation will begin later this year.

Periodontal Disease

Studies of periodontal disease are further clarifying the different types of

bacteria and immune responses associated with various forms of the disease.
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In the early form known as gingivitis, in which the gums are Inflamed, to date 

only the actinomyces have been found to evoke a specific cellular Immune reaction 

in affected patients.

On the other hand, the form of the disease called periodontitis, which Includes 

the loss of supporting bone around the teeth, is linked to humoral or blood immune 

reactions against a variety of bacteria. In this response, antibody-forming cells 

called B-lymphocytes produce specific antibodies against the bacterial antigens.

The antibodies appear in the blood and tissues, and the B-lymphocytes themselves 

accumulate in the gingival tissues. When antigens of the offending bacteria seep 

into the gums and interact with antibodies or with the localized B-cells, complex 

reactions are set off. These result in the production of two potent stimulators of 

bone resorption called Osteoclast Activating Factor and prostaglandin. Thus, the 

humoral immune reaction includes two pathways for periodontal bone destruction.

Important new information is also emerging on the occurrence of extensive 

bone loss in rapid periodontitis and periodontosis, another severe form of perio­

dontal disease. Scientists had isolated several bacteria, each of which could 

produce in otherwise germ-free animals the same severe bone loss seen in humans.

New studies have shown that after the animals were Infected, both types of Immune 

activity rose for several weeks and severe bone loss developed only after their 

immune response declined. It was found that patients with severe periodontal disease 

also had defects in certain white blood cells called neutrophils, which normally 

migrate to the site where protection is needed and engulf bacteria or other sub­

stances. In these patients, the ability of the neutrophils to migrate and to engulf 

foreign substances was markedly reduced.

An on-going study of severe periodontal disease shows that tetracycline

therapy, coupled with scaling and curettage treatment, has thus far prevented bone
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loss for four years. However, It did not prevent the formation of bacterial plaque 

and the ensuing gingivitis in all patients.

To capitalize on findings from recent microbiologic, immunologic, and 

pharmacologic investigations, the Dental Institue plans to establish a limited 

number of clinical research centers devoted to periodontal disease. Their objective 

is to accelerate the development of new knowledge in prevention, diagnosis, and

treatment.

Craniofacial Anomalies

Studies of malocclusion continue to probe fundamental growth processes to 

enable us to intervene earlier and more effectively when problems appear. From such 

research has come the recent discovery of special cells, termed myofibroblasts, and 

their association with growing bones and erupting teeth. It is believed that these 

cells play a role in orthodontic treatment in that they may be involved in the 

migration of muscle attachments on bones and in the movements of teeth. Subject to 

verification of these findings, the potential of these discoveries may be far reaching. 

The ability to harness the activity of special cells may eventually lead to control 

of certain growth processes and perhaps major innovations in therapy.

Concern with cleft lip and palate similarly embraces a wide spectrum of 

research, from the fundamental to the clinical. As part of the effort to improve 

habilitation of children afflicted with clefts, a recent study indicated that 

surgery during the first year of life produces scar tissue which retards facial 

growth. Using an animal model in an attempt to find new ways to reduce tissue 

contractions after palatal surgery, investigators found that wounds treated with

an appropriate concentration of benzyl alcohol in normal saline effectively reduced 

wound contraction and fostered healing.



511

Although other craniofacial anomalies occur less frequently than cleft 

lip and palate, they are more severe and more difficult to habilitate. To make 

information more accessible to researchers and clinicians, a national collaborative 

data bank has been established at the University of Illinois. By pooling and 

analyzing data, it is hoped that better diagnostic techniques and more successful 

treatment will be developed.

Reflecting our interest in directing more attention to acquired craniofacial 

disfigurement, the Institute recently issued an announcement soliciting research 

grant applications in this area. Primary interest centers on achieving a better 

understanding of the nature, extent, and impact of the problem of traumatic injury 

to the craniofacial structures and on improving treatment procedures for injuries

such as those associated with vehicular or athletic accidents. Another major 

concern is the physical and psychological rehabilitation of patients subjected to 

extensive surgery for cancer.

Restorative Materials

Research on restorative materials ranges from improving fillings to developing 

suitable implants to replace individual teeth and to serve as anchors for bridges and 

dentures. The ultimate objective of tooth implant research is to induce the body 

to accept an artificial implant as its own and to form a normal periodontal ligament

around the implant.

From tests of various materials for implants, preliminary data indicate that 

bioglass has a biologically active surface which is conducive to the growth of bone

and dense collagen, a major component of connective tissue. In studies on sub­

human primates it was found that a structure somewhat like periodontal ligament

was formed between the adjacent tissues and the implanted tooth. Although other

materials are biocompatible, at present bioglass is the only one which can elicit

87-1 55 0  - 77 - 33
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specific cellular activity without causing inflammation. If it can be established 

that a true periodontal ligament is formed after the implantation of bioglass, we will 

encourage the use of this material in a limited carefully controlled clinical 

evaluation.

Following extensive testing of vitreous carbon implants in baboons, we have 

now funded our first study of artificial tooth implants in humans. During the next 

two years, grant-supported scientists will place implants made of this biocompatible 

material in a limited number of selected patients.

Oral Pain Control

Problems involving the measurement of pain in laboratory and clinical 

situations have been among the most difficult challenges of pain research. A new 

approach, known as signal detection theory, used to measure auditory and visual 

perception has been successfully applied to pain perception. Also, verbal 

descriptors have been used to develop word scales to rate the intensity and degree of 

unpleasantness of various oral-facial pain conditions. Both techniques are con­

tributing to the improved clinical evaluation of pain-reducing agents.

In fundamental studies in nonhuman primates, an animal model has been 

developed to identify neural pathways from the face to the brain conveying nerve 

signals about the presence,of painful stimuli. Other studies have identified 

descending neural circuits that shutoff pain messages before they ascend in the spinal 

cord to higher brain centers. One of these pathways also is activated by acupuncture 

and by narcotic drugs, such as morphine, which are known to suppress pain. Another 

pain-modulating circuit descends by a different pathway and can be activated by 

stress, as in the form of electric shock. Further studies of these normally present 

pain-suppressing pathways may ultimately aid in the development of methods of pain 

management not requiring repeated use of addictive drugs.
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Oral Cancer

Recent improvements in the criteria for diagnosing early asymptomatic oral 

cancer have led to a marked increase in the detection rate. Follow-up studies 

suggest that despite the small size and innocuous appearance of certain lesions, 

over 70 percent are already invasive. These findings are being communicated to 

dental and medical practitioners. Further investigation is necessary to determine 

if cure rates are improved by early detection.

Nutrition

An important gain from nutrition research is our improved understanding of the 

effects of both vitamin and protein deficiencies on the metabolism and function of 

the tissues lining the mouth. Other progress includes the finding that small amounts 

of aluminum hydroxide contained in some antacids reduce phosphorous absorption and 

increase calcium and fluoride excretion from the skeleton. Further research,

however, is required to clarify the effects of deficiencies as well as the inter­

action of dietary constituents and their resulting influence on the body.

Dental Research Institutes (Centers)

Now in their tenth year, the dental research institutes supported by NIDR 

in five different university environments continue to serve effectively as

major interdisciplinary centers focusing on oral-facial problems. The principal 

strength of these centers has been to attract to dental research those scientists not 

previously engaged in this field and to develop collaborative programs.

Virology

We have previously reported to you on herpes simplex infections and viral-

induced diabetes, which are part of the Institute's broad program of research in 

virology. Another facet of this research has now provided a new insight into how 

viral infections may enhance allergic reactions. This is the observation that
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interferon can enhance the release of histamine, the substance in the body which

accounts for many of the adverse symptoms seen in hayfever and other allergies. Inter­

feron is produced by the body in response to viral attacks. Until recently, interferon 

was considered to have only the function of decreasing virus multiplication.

The current findings represent a new biological role for this substance. They 

might explain why patients with bronchial asthma develop more severe and frequent 

attacks of asthma during certain infections.

Communicating Research Findings

A diversified information program is being conducted to assure that dental 

students, practitioners, and the general public are kept abreast of research findings 

that can be applied to detect, diagnose, control, or prevent dental and other 

oral-facial diseases. As part of this effort, an exhibit on the early detection of 

oral cancer was developed and shown at several professional meetings.

Two major informational thrusts during the year were the fluoride mouthrinsing 

program, as described in the earlier section on caries, and the sealant to protect 

chewing surfaces of the teeth from decay. A definitive report on clinical trials on 

the sealant was published in the May/June 1976 issue of the Journal of Preventive 

Dentistry. The findings were also highlighted in "Research News from NIDR," a 

monthly service to dental journals throughout the country, and in the "Dental Insider," 

a non-government publication distributed to 75,000 dentists. In addition, a 12-minute 

film on the sealant was prepared for showing to dental students and practitioners.

Public information efforts on the sealant included the preparation of a  

leaflet, radio spot announcements, a television spot announcement scheduled for 

production soon, and articles for newspapers, popular magazines, and employee house 

organs. Segments of the sealant film will also be shown on a nationally syndicated 

television documentary series.
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Various preventive techniques under study by the Institute were discussed 

by staff from the National Caries Program at two dental schools and ac annual 

meetings of the American Dental Association, the National Dental Association, and

the American Association of Dental Schools.

Budget Request

In conclusion, Mr. Chairman, the budget request for the National Institute 

of Dental Research for FY 1973 is $57,981,000. I shall be pleased to try to answer 

any questions and supply additional information desired for the record.
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RESEARCH GRANTS

Mr. Flood. Your budget proposes to increase the regular research 
grants by $3 million.

Dr. Scott. Yes, sir.
Mr. Flood. But 1 notice there is a reduction in the noncompeting 

research grants. What is the reason fo r that reduction? Do you have enough money now to meet all of your continuing grant commit­
ments? Why the cut ?

Dr. Scott. It is not a cut, Mr. Chairman. It is the cyclical nature  of grant funding. There is a group of gran ts now expiring, so tha t the number of noncompetings will drop from 320 to 270. Every 3 years 
or so this will happen. It  cycles around.

Mr. Flood. Is it a reevaluation of the work going on?
Dr. Scott. No ; it is just the anatomy of the system which says that 

I hat number is expiring at this point.
Mr. F lood. I thought it might be reevaluation to see the work going on and drop the low-priority work?
Dr. Scott. Not in the noncompeting.

DENT AL RESEARCH INST ITUT ES /CEN TE RS

Mr. Flood. Most of your research areas receive some increase in 
1978, except the Dental Research Centers. Why is tha t? Is it because these centers are operat ing at maximum capacity? Is tha t it?

Dr. Scott. There are various reasons. One, of course, is the entire economy of the Insti tute and the amount we feel should be devoted to that program.
Second, there are obviously changes in the request for grant level in any given year depending on the cycle and what the site visit teams find out and recommend. In general, these institutes are now getting on their feet and attracting  other gr ant  support, and we feel they are in relatively fai r shape. We would like to give them more, but we feel 

that with the constraints of the entire budget it would be difficult.Mr. Flood. Are these centers operating at a maximum capacity?I )r. Scott. I don' t know what a maximum capacity is.
Mr. F lood. I don't know either. We often  ask tha t question. What  

wou ld yo u mean by it?
Dr. Scon '. I would suspect tha t any good Director running a center like that  would never define a maximum. l ie  would want  to expand and go into other lines of endeavor.
Our feeling is that with their  constraints  on space and their rela­tionships within the university, they are not doing too badly because they do bring in extra support that you do not see here.
Mr. Flood. While we are on the subject of the Dental Research Centers, I believe these centers were sta rted about 10 years ago.Dr. Scott. Just  about.
Mr. F lood. What would you identify as the major accomplishment of these centers?
Dr. Scott. I think the major accomplishment was bringing into research in our specialty field a rathe r large number of basic scien­

tists who would not have been attracted otherwise. It  made a place for them to congregate and work.
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I think tha t is the major step forward, and tha t it has allowed an 
enormous amount of research.

Mr. Flood. How much have you invested in these research centers 
to date?

Dr. S cott. I don't have it at hand, but we can get it for the record. 
[The information follows:]

T otal  F unds fob  D en ta l R es ea rc h  I n st it u tes

Tot al  in ve stm en t in th e D en ta l Res ea rc h In s ti tu te s /C en te rs  th ro ug h fisc al 
yea r 1976 i s $50,441,000.

FLUORIDE MOUT HRIN SING

Mr. Flood. Currently  your Insti tute funds projects in the fluoride 
mouthrinsing to prevent tooth decay. I believe i t is your plan to have 
the communities eventually assume responsibility for funding these 
programs.

What incentive is there for the community to pick up all these costs 
on a project like that?

Dr. Scott. 1 suppose the major incentive would be the better dental 
health of the community. Obviously if that has been brought out in 
any sense by the project being there and explained and being publi­
cized, that should be one incentive.

The second is tha t the cost is very low.
Mr. Flood. I think you will agree that this is so, given this current 

widespread antifluoridation sentiment, and it is widespread. Do you 
believe realistically that the communities will be able to successfully 
operate these programs faced with this  ?

Dr. Scour. I am not aware of anyth ing controversial in the topi ­
cally-applied fluorides. I  think  i t is in fluoridation of the community 
water supply tha t the controversy exists.

Mr. Flood. Antifluoridation controversy generally.
Dr. Scott. I have not seen it anywhere except water fluoridation. 

Many people opposed to water fluoridat ion suggest that topical fluori­
dation would be an acceptable substitute.

Mr. F lood. But you don’t think the sentiment would in any way 
affect or influence the communities in going ahead with these 
programs?

Dr. Scott. T have no feeling that  it would.

VACCINES

Mr. Flood. We have heard  a great  deal of talk  lately about oral 
vaccines which can significantly reduce the occurrence of tooth decay. 
It is now being tested in animals.

Wha t is the  status of the vaccine? When do you expect to initia te 
any clinical tria l ?

Dr. Scott. Clinical tria ls are not in sight yet. The results in the 
laboratory are more and more encouraging, but vaccines for humans 
are a long way down the pike. The most recent results have shown 
increasing amounts of antibody production by some new techniques, 
and cer tainly in subhuman primates the  results of several caries tria ls 
are most encouraging.
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Beyond that , however, then come all sorts of other considerations, 
especially when one works with a streptococally derived vaccine. This 
is a long research process tha t could take some years yet.

EVALUAT ION

Mr. F lood. Last year you provided the committee with a summary 
of a report prepared by the ad hoc scientific panel. They evaluated 
your Insti tute.  One of the findings was that  relatively littl e clinical 
research is actually being supported  by the Dental Insti tute.

Does the budget you have before you now change tha t situation at 
all?

Dr. Scott. The evaluation you refe r to, Mr. Flood, w as on the perio­
dontal p rogram only. The contention of the ad hoc committee w as, and 
quite a true one, that there was very little  clinical periodontal research 
going on. The feeling of our staff dur ing the year was that knowledge 
had reached a point by now in the basic matte r of periodontal disease 
tha t it was time to push for more clinical research.

In order to do this, we made the decision to support specialized 
clinical research centers.

Mr. Flood. Does this budget change tha t situation ?
Dr. Scott. This budget, as we have been able to work it out, will 

allow us to invest somewhere on the  order of $1 million in four cen­
ters. We are hoping to star t a couple this year and a couple of addi­
tional ones next year.

We did put  out a request for applications, an UFA, a couple of 
months ago.

Mr. Flood. You are speaking of the calendar year ?
Dr. Scott. No; we are speaking of the fiscal year. And we got 12 

responses back, which I  think is quite good, for a new venture. These 
will be evaluated and we hope to mesh them in with the grant cycle 
so that we will be able to fund the first couple.

The beginning of this program was made possible by a center grant 
in clef t palate dropping out, so that we will have some money left. We 
hope to add a couple more periodontal centers next year and by that  
time have four dedicated strictly to clinical research.

COOPERATIVE VENTURES

Mr. Flood. This ad hoc panel recommended tha t more research be 
done on periodontal diseases. One approach they recommended w’as 
the encouragement of cooperative ventures. Do you intend to act upon 
tha t recommendation ? I f you do, how ?

Dr. Scott. The recommendations had a little  more in them than 
that. They recommended expanding knowledge, mainly through  
microbiology and tha t sort of research. We are hopeful tha t these 
clinical centers actually will do a fai r bi t of that.  We have insisted in  
the description of what we are aft er tha t there be a basic component 
in pharmacology, immunology, or microbiology.

Mr. F lood. H ow do you plan to encourage it?
Dr. Scott. We can recommend and encourage cooperative ventures. 

I  think tha t is what we will have to do.
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SEAL AN TS

Mr. F lood. There was quite a deal of talk in the pa st about the ad­
hesive coatings to seal the teeth and thus reduce the caries substan­
tially. Tha t was your word. I  notice in your budget justification tha t 
you believe the cost goes very, very high on this and you are going to 
restrict the use of this very valuable technique.

Why does it cost so very much ? Is i t material or time of the  dentist 
or what ?

Dr. Scott. W hat we actually said, Mr. Chairman, was that  relative 
to cost effectiveness, in contrast,  for example, to a fluoride mouth- 
rinse which costs less than a do llar per year per person, the high cost 
of personnel in applying sealants and also some higher material costs 
would put the measure in a region tha t does not lend itself terrib ly 
well to a public health measure.

Our feeling was that this would work best in the clinic setting and 
in private practice. We didn’t talk about restric ting it.

Mr. F lood. Can tha t sealant tha t we were ta lking about be applied 
by a dental auxiliary? I am talking about the kind  of dental aux iliary 
trained by the Health Resources Administration.

Dr. Scott. The studies demonstrated tha t tha t is indeed a possi­
bility. One of the problems right now is the legality  of doing such a 
thing. Tha t is a roadblock obviously in the way of this sort of a 
program.

Mr. F lood. How does tha t arise ?
Dr. Scott. It  is the State practice laws for  dentis try.
Mr. Flood. Then the so-called paramedic would be excluded by 

the State law you feel ?
Dr. S cott. I  think  in most States th at is correct.
Mr. Flood. Are you working on ways to reduce the cost of the 

sealant.
Dr. Scorr . The cost of the sealant is not the  item. I t is the cost of 

the personnel. I doubt we can do anyth ing about that.
But the answer to your question is “Yes.” One approach is to find 

a different kind of a sealant which can either be self-applied or 
applied under different circumstances from the intrica te procedure 
involved at present.

COSTS OF DE NT AL  CARE

Mr. Flood. W ith the periodontal disease a major health problem 
in the entire country, I wondered about the extraordinary expenses 
of this kind of dental care to all of our citizens. Will these current 
research projects tha t you did talk  about on prevention help lower 
these costs ? Will it correct it and lower the costs ?

Dr. Scott. We are not as far  along in prevention of periodontal 
disease as we are in caries. As you were j ust explor ing yourself, it is 
our first view now to star t some clinical centers going. So it  will be 
a while yet.

Mr. Flood. We don’t want to get locked into a s ituation where we 
put all th is money into research and keep pushing up the costs in such 
a way that  only a very few people can afford the results of all these 
costs, experiments, and research.
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Dr. Scott. The ultimate aim is the same here, preventive methods 
within the reach of the community. I t is a little farther  in  the future 
than caries prevention.

Mr. F lood. Mr. O’Brien?

INT RA MU RA L RESE ARCH

Mr. O’Brien. What is intramural research, Doctor?
Dr. Scott. Int ramural  research is the research done on the grounds 

of NIH  in our own laboratories.
Mr. O’Brien. Do your studies get into the business of utiliz ation of 

manpower, paradentists?
Dr. Scott. No, si r; they do not.

BUDGET

Mr. O’Brien. If  this committee had a notion to cut your budget, 
would you have any lower priori ties you would ask us to work on be­
fore we worked on others?

Dr. S cott. I hope the committee doesn’t decide to cut the budget. We 
are funded in such a fashion tha t in my view we are dealing only with 
high priorities. I  would hate to choose.

Mr. O’Brien. Thank you, Mr. Chairman.

XYLITOL

Mr. F lood. Now we read an article some months ago about this 
xylitol. It  was quite a big deal at the time. At the time of the article 
this sweetener was tested over in Finland and was found to actually 
prevent tooth decay.

What is the status of this sweetener in our country and what is your 
opinion of the results reported by the Finnish dentis ts?

Dr. Scott. I think you have to consider those results really as an 
indication that nonsucrose sweeteners cause a reduction in caries be­
cause of the dietary  change. It  is well known tha t when sugars are 
taken out of the die t there is a reduction in caries. As fa r as the rapeu­
tic effects, there was a li ttle indication of that  in one of their  studies, 
tha t is not terrib ly convincing at this point. This is being repeated 
by certain individuals to see what it may add up to.

Mr. F lood. Have you heard anything recently on it?
Dr. Scott. They have not reported much in Finl and since. Here, we 

have one contract that  has just become active on chewing gum with 
xylitol in it.

RESTORATIVE MATERIA LS

Mr. F lood. In your research on restorative materia ls, as we call them, 
to develop strong  and durable materials,  that  is all right. But to also 
be inexpensive, is tha t part  of your goal, too?

Dr. Scott. Hopefully.
IM PL AN TS

Mr. F lood. We have also talked about tooth implants. We spent 
all 1 day talk ing about tooth implants. That  was in the past.
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Now, Doctor, how close are you now to making this part of rout ine 
dental care?

Dr. Scott. As you know, implants are already in use in practice. 
Some years ago there was a  feeling on the part of organized dentist ry 
as well as the military and this Inst itute  that there should be a warn­
ing to progress with due caution until more research was done in the 
field. The research has now progressed to the point where our Insti ­
tute ’s first clinical study is being supported.

In other words, materials have come along which look promising, 
techniques look promising in animals, p rimar ily subhuman primates. 
We are now supporting our first relatively small-scale clinical tria l in 
Boston of one type of implant. There, again , I  would say before wide­
spread use could be recommended by an organization like ours i t will 
be a little while.

PREVENTIV E DENTA L CARE PROGRAMS

Mr. F i .oon. How closely are you working w ith the HRA people, the 
Heal th Resources Administration, with respect to developing preven­
tive dental care programs?

Dr. Scott. Health  Resources is really in the manpower business as 
far  as we know them. They have certainly  had programs in preven­
tion, but there is relatively l ittle  going on in th at area at present.

So most of the preventive program development actually falls to us.
Mr. F lood. How are you working with these other people ?
Dr. Scott. We are in contact with them all the time. We are right 

now talking over one program that  they probably will be unable 
to support,  but which may be of  interest to both of us. We may be 
able to cooperate in tha t sort of project.

DIET RELATED TO DENTAL CARE

Mr. F lood. Do you think  enough is being done bv all these various 
agencies of the Public Health Services, quite a lot of them, to inform 
the public on this issue of diet in relation to dental health care?

Dr. Scott. Again, the question comes up as to how much is enough. 
Probab ly not a t th is point, sir. We are doing considerably better than  
we were.

Mr. F lood. What needs to be done ?
Dr. Scott. I think probably what needs to be done is more effort 

in prevention discussion and promotion by the dental group at the 
Center for Disease Control, for example. They were established to 
do this very thing. I think they need some added support in order  
to do this.

We are working along those lines with caries preventive methods, 
which is our strongest area. But I th ink basically it is the same thing— 
the more input, the more effort comes out.

Mr. Flood. Mr. Early ?
FLUO RIDE

Mr. Early. Doctor, what have we done with regard to fluoride? 
Have you determined any alternates to fluoride ?

Dr. Scott. Are you speaking of any kind of fluoride ?
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Mr. Early. Yes.
Dr. Scott. The caries program is think ing of all sorts of alte rna­

tives along the lines of antimicrobia l agents, for example.
Mr. Early. I am thinking of self-administered fluorides ra the r than 

fluorides as we know it in Massachusetts.
Dr. Scott. I am not sure I follow your question.
Mr. E arly. Did I  read along the lines here tha t there were some ex­

periments with mouthwash fluoride and tha t type of thing ?
Dr. Scott. Yes, topically applied, either professionally or self- 

applied. Some of tha t is now in the demonstration stage, as you prob­
ably know. I refer to mouth rinsing.

There are other types of topically applied fluorides. Dentriflces are 
available and fluoride tablets and combinations of these approaches.

Mr. Early. How effective do you think these tablets are?
Dr. Scott. Generally less effective than communal water fluorida­

tion. Protection varies from 30 to 50 percent.
Mr. Early. In  Massachusetts we are having some tremendous battles 

over fluorides and threats about fluorides in the water. How would 
you assess this? In how many States is it as active as in Massachusetts?

Dr. Scott. D o you mean as reactive as Massachusetts?
Mr. Early. Reactive might be better.
Dr. Scott. I think I have some figures here. The way things stand 

now, there are about 105 million people consuming fluoridated water. 
Twenty-four States provide fluoridated water to over hal f of their 
populations. Fluoride is mandatory now in some 10 States. I  think this 
includes some new positive actions in the Northwest. There are half a 
dozen States in which referendums are required and one State requires 
fluoridation unless the vote at the local level is negative.

Basically, most States are involved in positive action.
Mr. E arly. Wha t do the stat istics show as far  as the 10 States tha t 

have mandated fluoride ?
Dr. Scott. My impression is that the States have given the different 

regions wi thin their  State time in which to  put the fluoridation into 
effect. As time goes on and the deadline is reached, almost everyone is doing it, if not everyone.

Mr. Early. More specifically as far as the States tha t mandate the 
fluoridation, do we have any statistics as far  as the effect of teeth in those States versus others?

Dr. Scott. I  have no idea tha t they are doing survey work or dental 
studies there. The case has been proved for so long that I would doubt 
whether they would be investing in public health surveys.

Mr. Flood. Thank you very much.
[The following questions were submitted by members of the sub­

committee with the request that  they be answered for the record.] 
Mb. Roybal

NEW CHEMICAL TEST

Mr. Roybal. Recently,  the re were reports  in  the newspaper about a  new chemi­cal tes t th at  could rinse  away caries instead  of drilling.
(o) Did you help develop th is chemical?
(6) Are you fam iliar with thi s chemical?
(c) When do you believe it  will be on the  marke t?
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Answer. I thin k yon are  ref err ing  to a technique for  removing  decayed tooth  
substance that  is being stud ied at  Tufts Univ ersity  School a t Den tal Medicine in 
Boston. The research was not supp orted  by fund s from our Insti tut e. A p relimi­
nary  repo rt was publ ished  in the  December 1976 issue of the  Jou rna l of the  
American Den tal Associat ion. The  method involves introduction  of a solution, 
the  active  ingre dient of which is N-monochloroglycine, into  a cavi ty to help re­
move decayed tooth ma ter ial  dur ing  prepar atio n for a filling. I have no idea 
when such an agen t would app ear  on the mark et. The aut hor s indic ated  th at  they 
are  continuing labo rato ry and clinical stud ies on safe ty and  efficacy in compli­
ance with FDA regulation s.

PERIODONTAL  DISE AS E

Mr. Roybal. You indi cate  on page 3 of your sta tem ent  th at  defects in cer tain 
white  blood cells con trib ute  to severe perio dontal disease. The Heart , Lung and  
Blood In sti tute is char ged with  inve stig atin g diseases of the blood.

(a ) Are you coor dinating your rese arch  efforts  with th at  In st itu te ?
(ft) In what way s?
Answer. Studies of the  prot ectiv e mechanisms of the body, such as the white 

blood cells, to which you refer , and  the immune system as well, are  a reg ular pa rt 
of inve stiga tions of most diseases, periodontal disease being no exception. The 
context of this applicat ion of knowledge about  blood is in con trast to the  study 
of identif ied blood diseases themselves, such as anem ia or leukem ia which would 
be in the domain of the  Hea rt, Lung and Blood In sti tut e. The resea rch findings of 
each Ins titu te,  of course, ar e of int ere st to th e oth ers  and  ar e sha red  by appr o­
pri ate  info rma l contact.

CRA NIO FACIA L AN OM AL IES

Mr. Roybal. You spen t a larg e pa rt of your sta tem ent  discussing cran iofa cial  
anomalies. A large  pa rt of the problem encou ntered  by a person who has cran io­
fac ial anomalies is his own psychologica l reac tion to the anomaly.

(a ) Are you doing any stud ies into how best to tre at  this rea ctio n?
Answer. We are indeed supp ortin g stud ies on the  psychological and behavioral 

aspects of craniofac ial anomalies, both with  indi vidual gra nts  and as integr al 
pa rts  of progra m project gra nts  in which rese arch  on tre atm en t is involved. We 
are  trying  to expan d these stud ies and have recen tly issued a progr am annou nce­
ment, th at  is, a requ est for  gr an t applic ation s, in this  area .

ORAL CANCER

Mr. R oybal. You mention oral cancer in  your s tate men t.
(a ) Do you do rese arch  in this are a or does the  National  Cancer  In sti tu te?
(&) Have  you set  up ways to pool your findings ?
Answer. We do supp ort researc h on oral cancer,  and some is also supp orted  

by agree ment  with  the Nat iona l Cancer  Ins titute . We are  in con stan t contact 
witli app rop riat e staff of the  Canc er In sti tu te  regarding programs  and resu lts. 
As an example, a notice app eare d ju st  las t week in the Fed era l Register  an ­
nouncing a workshop on gra du ate  education  in ora l oncology, join tly sponsored  
by the  Cancer and Denta l Ins titute s. The discuss ions will cen ter on the  role and 
functi on of d enta l spec ialists in oncology, as well as tra ining needs and resources.

XYLITOL

Mr. Roybal. L ast ye ar you told us you were going to tes t xylito l, a noncarcino- 
genic d ietary  su bsti tute .

(a ) What were the  r esu lts of yo ur tests ?
Answ’er. Publis hed studies, as well as anim al stud ies in our laboratories,  have 

indicated that  xylitol is an effective die tary  sub sti tut e for sucrose in the pa rti al 
contro l of den tal carie s. We have recent ly issued a con tract to assess  the effect 
of sub stitutin g xylitol for sucrose in chewing gum, a maj or snack item. We are 
also inve stiga ting  other  p oten tial  s uga r subs titu tes.

AGING

Mr. Roybal. Are you developing  any special prog rams to help the aged with  
the ir ora l problems?

Answer. We do not have specia l programs in aging  resea rch, but we ar e now 
discu ssing  po tent ial area s of int ere st and cooperation with  the  Nat iona l In sti tute
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on Aging. I might add, however, that  we do support several gra nts  directly involving aging phenomena and that  a very sizable portion of our  work on periodontal disease, root caries, and  on res torative materials is highly  relevan t to the aged and the ir den tal problems.

Mr. Conte

ANTIM ICR OBIAL  COMPOUNDS

Mr. Conte. I believe you have two antimicrobial compounds in ini tia l human tri als for  cavity preven tion at  the moment. Can you tell me how those  tri al s are going? How larg e are  your samples? How long will your tri als  continue? If  the tri als  are successful, when might we see such a p roduct in genera l use?
Answer. We have  completed phase I clinical antiplaque tri als  with  the  an ti­microbial compound, DAPA-I, and with calcium glycerophospha te which alters  the  pathogenic propertie s of den tal plaque. There were shor t-term (15 day)  stud ies using 40 young adult volunteers. We are  now in the process of extending these  stud ies for 1, 2, and 6 months and eventually into 2-year anticaries tri als  in children. Extensive  toxicology studies will also be necessary to meet FDA regulations . Obviously, new drug  development  is a slow and expensive  process. Assuming continued positive results, it  will be several years before such com­pounds are  approved for marke ting.

MOU TH WAS HE S

Mr. Conte. Wh at effect do commercial mouthwashes have on the  prevention of car ies?  Any a t all?
Answer. Commercially  avai lable  mouthwashes have not been shown to be of benefit in the  prevention of cavities.

POLYMER INTRAORAL DEVICE

Mr. Conte. Would you tell me more abou t the polymer int rao ral  device for slow fluoride release ? How does i t work ?
Answer. Two of our research approaches  to int rao ral  slow rele ase  systems app ear  very promising. The first involves incorporating  the activ e compound, for example  a fluoride or antim icrobial, into  inert adhesive microcapsules  which stick to the teeth and dissolve at  a predeterm ined rate . The second approach is essential ly a polymer sandwich, which could be cemented in place on a tooth surface  o r on a  prosthesis and from which the  ac tive ingredient diffuses through a semipermeab le membrane. Both have shown excellent release properties in arti ficia l sa liva  a nd will sho rtly be teste d in  anim als.

PERIODONTAL CENTERS

Mr. Conte. Where do you plan to loca te your  clinical  research  cen ters for periodontal disease investiga tion?  What will be done at  those  centers?Answer. The appl ications for support under this  program have  just now entered  the review cycle and about 3 months’ time will be required  before we know where the centers will be located. In our program announcement we indicated th at  the sponsoring ins titu tion is expected to have  an adeq uate  research  base, with  re­sources  and services to support es tabli shed research in ar eas  such a s microbiology, immunology, and pharmacology. We specified th at  the  centers should develop programs to accomplish some or all of  the  followin g: Establish the c ausative org a­nisms in periodontal  dis eases ; cla rify  the  host response to these  causative orga ­nisms ; perfo rm clinical studie s of therapeut ic techniques and reg imens; develop preventive  measures.
CRANIOF ACIA L DIS FIG UREMENT

Mr. Conte. What work is being done in the  cran iofacial  disfigu remen t area? Are there any aspects of inju ry to the  face  and mouth which are  peculia r to ath let ic injuri es th at  are being in vestiga ted?
Answer. The  NIDR lias an e stabl ished  p rogram for address ing c ran iofacial d is­figurement of child ren with Oral facial clefts, handicapp ing malocclusion, and severe syndromes. The p rogram provides support for basic studies on etiology and for  cl inical  resea rch to  di rectly  address the problems of health  care. Recent activ ­itie s include a con trac t to be tte r assess  the psychosocial handicapp ing aspects of
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facial disfigurement of severe malocclusions. A program project gran t was re­
cently awarded for comprehensive studies on the long-term effects of surgical 
correction of severe craniofacial defects. Studies of subhuman primates are  under­
way to address surgical and other therapeut ic influences on normal growth. 
Modification of surgical procedures to preserve optimal blood supply and non- 
surgical orthopedic procedures to mold the growth of the craniofacia l structure 
are also under study. An increasing number of applications related to the be­
havioral aspects of disfigurement have been received.

The NIDR has recently issued a program announcement requesting applications 
which address the biologic research questions of acquired craniofacial defects, 
such as disfigurements produced by accidents or inflicted inju ry. No projec ts are 
yet under active support, and although several applications are in process on 
craniofacial injuries, none are specifically addressing athletic  accidents. Program 
staff is encouraging applications which address craniofacia l injury of young peo­
ple. It is recognized tha t the wound healing process and facial bone fractu res 
frequently are detrime ntal to the normal growth pattern of a developing child. 
This aspect of trauma to the active youth will receive emphasis in the effort to 
seek research applications in this area.

BIOGLASS MATERIALS

Mr. Conte. What is “bioglass”? And what do you mean when you say tha t it 
has a biologically active surfac e? What are the implications of the use of this 
substance for other types of replacement and implant work?

Answer. So-called bioglasses are new materials being studied in the laboratory 
and in animals, which show potential for use as implants in orthopedics and den­
tistry, and they are under investigation in both fields. They are  siliceous, glass-like 
materials, whose chemical composition can be varied and which can be produced 
in various solid shapes or can lie applied as coatings to har d core substances such 
as ceramics, steel, cobalt-chromium or other metal alloys. Inter est in the bio­
glasses stems from their biologically active surface chemistry. Implants release 
ions such as sodium, calcium, and phosphorus, and these encourage natu re to 
deposit bone-like substances and connective tissue fibers at the surface of the 
implant. The scientists working with this system feel tha t the more tr ue to life 
relation between implant and recipient tissue may well improve the success rate 
of implants with respect to healing and retention.

TOOTH IM PL AN TS

Mr. Conte. How will patients be selected for your study of tooth implants made 
of biocompatible substances?

Answer. As mentioned in our opening statement, we a re now supporting our 
first clinical study of implants. This is being carrie d on a t Harvard, where suc­
cessful animal studies with vitreous carbon implants have been going on for 
several years.

The first call for patients was issued recently by the transpla nt unit at the 
Harv ard School of Dental Medicine in the form of an announcement in the news­
letter  of the Massachusetts Dental Society. Assistance in securing by re ferra l 50 
patients  living within 25 miles of Boston was requested. Background of the study 
was given, and the clinical situatio n required for eligibility was described. It  
was also stated tha t each patien t will give informed consent and will be free  to 
withdraw consent and discontinue participation without prejudice. Should the 
yield not be sufficient, we would expect the next step to be through news releases 
about the study in the public media. Individuals interested in particip ating 
would respond directly and would be screened by the investigators. Those pre­
senting appropriate clinical situat ions would be invited to join the study.

PA IN  CONTROL

Mr. Conte. In the area of pain control, is any work being done on the develop­
ment of more effective equipment and technology for so-called “painless” dril l­
ing for caries repair and restoratio n ?

Answer. Most of our research on pain control involves new or improved seda­
tion procedures, using drugs, inhalation sedation, and various behavioral tech­
niques. Equipment for drilling is already at a highly advanced state, but the 
mechanical equipment and preparatory  techniques are, as would be expected, 
subject to continued updating.
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ORAL CANCER

Mr. Conte. Wlia t is the prevalence of ora l cancer in the United Sta tes? What are  the curre nt trea tments,  and  how successful are they? Wha t is the  recovery rat e?
Answer. Ora l cancer accounts  fo r 3 to 4 percent of al l cancers  occurring in the United  Sta tes  with over 24,000 new cases  occurr ing each year. The highest in­cidence occurs in indiv iduals over 40 years  of age.
It  has been firmly established that  the  stage  of development more tha n any other paramete r influences the  surv ival  ra te  of oral cancer. If  a mouth cancer is diagnosed  early , the lesion will be locally invasive  and amenable to surgical removal. For example, lip lesions, because of the ir gre ate r visibili ty, are  usually detected early and  respond well to surgery. About 85 percent of males  show full recovery and are  alive 5 years af te r surgery. Oral cancers in the floor of the mouth, an ter ior  pillar, and ventrola teral portion of the tongue show a higher mortal ity rate , which is probably due to the lack of early  detec tion, and to metas tas is to o ther site s in the body.

DENTAL RESE ARCH INST ITUT ES

Mr. Conte. Where are  your den tal research  ins titu tes  located? Wh at sort s of colla bora tive programs are conducted  there?
Answer. The dental resea rch ins titute s are  located at  the  Unive rsity  of Ala­bama (Bi rmingham), the University  of Michigan (Ann A rbor ), the  University of Nor th Caro lina (Chapel Il ill ), the  University of Pennsylvan ia (Ph ilad elphia ), and  the Univers ity of Washington (Sea ttle) . There  are  resea rch projects  at  the den tal research  ins titu tes  that  involve collaboration of (1) investigator s within the  same center, (2) inve stigator s within  the cente r and outside the cen ter w ithin the  same ins titu tion , and (3) inve stigator s within the center and at  othe r in­stitutions. An example  of each of the above catego ries is as follows: (1) At the Cente r for  Research in Oral Biology, University  of Washington, a project to eva lua te neu trop hil chemotaxis in pat ien ts with  severe periodontal disease  is a collaborative effort between the periodontal disease group and a group studying chemotaxis. (2) At the University  of North Carolina, a study of post-trau matic trigeminal sensory neuropathy involves collaboration between the neura l mecha­nisms group  of the Dental Research Center and investiga tors from the  dep art­ments of neurosurge ry, oral  surgery, anesthes iology, medicine, and psychiatry of the Unive rsity. (3) A project to ident ify newly isola ted micro-organisms from the adva ncing fro nt of the periodontosis lesions and from human  supragingival plaque  of normal pat ient s involved collaboration between investigato rs from the Cente r for  Oral Hea lth Research at the  Unive rsity  of Pennsylvania and inves ti­gators  at  the  University  of Massachusetts , Amherst University, and the  Forsy th Dental Center.

RESE ARCH  GRANTS

Mr. Conte. Would you expla in why you are  projecting  a decrea se in noncom­peting reg ula r gra nts  and an incre ase in competing regular g ran ts for  next year?Answer. The explanat ion is a very simple one. An unusu ally large number of noncompeting gra nts  are  p resently  in their term inal year and will expire . Avail­abil ity of these funds will permit  act iva tion  of a larg er number of competing gra nts  tha n usual. The net increase in the  e nti re program, on the other hand, is not very large , and  the events in question will not repeat  themselves for a few years .
training awards

Mr. Conte. It  appears from your  just ifications (p. 101, vol. II ) th at  you are phasing out  new tra ining awards.  Is th at  the  case, and if so, would you explain  why?
Answer. As mentioned ear lier , the  reduc tion in our tra ining effort reflects a decision to phase out ins titu tional  awards, which were a major source of invest i­gators. Serious  needs still  exist,  especially  for clinical  resea rchers, and we have adjusted upw ards the fund ing for  individua l fellowships.

management fund
Mr. Conte. You are  requesting a $364,000 increase in payment for  centrally furnished  serv ices. Would you tell  me w hat  those serv ices are , and why this  fai rly signif icant increase  is necessary ?
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Answer. The increase for centrally  furnished services represents increased 
services and increased cost of services provided by the  NIII Management Fund 
in support of the NIH research program. Some of these include: Clinical Center 
operation and patien t ca re ; building maintenance and ut ili tie s; scientific and 
technical review of research and training grant appl icat ions ; and standard level 
users charge (payment to General Services Administration for rental  of space) .

Mr. Michel

DENTAL ADVANCES

Mr. Michel. After reading your statement, the impression I get is tha t while 
there are numerous areas where potent ial advances may be forthcoming, there is, 
with possibly a couple of exceptions, very little  in the way of concrete advances 
which have been finalized as yet. Is tha t a fair  characterization of the state  
of research at present ?

Answer. The characterizat ion may he a hit strong, for we have in application 
now several effective agents for caries control and have developed or improved 
various restorative materials. Better methods for the t reatm ent of developmental 
anomalies, especially cleft palate, have also evolved. The fact tha t progress is 
being made is also brought out by the clinical studies we have begun on ant i­
microbial agents for plaque control, our limited clinical tria ls on implants, 
and, of considerable importance, our new program in which clinical periodontal 
research centers are to be developed.

sealants

Mr. Michel. One of the areas where we have apparently reached th e applica­
tion stage relates to the development of a sealant to protect chewing surfaces 
of the teeth from decay. Would you describe this sealan t for us, telling us how 
it is applied, who applies it, how long it lasts, etc.?

Answer. Sealants are plastic mater ials which are applied to the chewing sur­
face of the posterior teeth—premolars and molars. The surfaces are cleaned 
and etched lightly to provide a retentive  site, afte r which the sealant  is applied 
in liquid form and allowed to polymerize into a coherent adhesive film. Most 
commonly, polymerization is effected by means of ultraviolet light, focussed on 
the surface, but there are also self-curing plastics available. In practice, the 
sealan ts are applied by a dentist, but our studies have suggested t hat  auxi liaries 
can he trained  in the technique. The time required for a treatment deiiends, 
of course, on the number of surfaces there are to be sealed, and as much as half 
an hour may be needed. In children, where new teeth are e rupting over a several- 
year period, recall visits are required, and periodic inspections for retention 
are also advisable. Studies have shown that  under favorable conditions sealants 
can be reta ined intact  for several years. It has been demonstrated tha t in such 
cases protection against  caries is complete, and, in fact, a significant effect is 
also obtained when the superficial part  of the sealan t has been lost but the par t 
that, has impregnated the etched surface has been re tained. There is no question 
tha t this is a safe and effective procedure. Our field studies suggest, however, 
as we have said earlier, tha t from the standpoint of cost-effectiveness, applica­
tion is best made in clinics or in the private dental office rather than in com­
munity public health programs. We have been doing a good bit in publicizing 
the measure by publications, a motion picture for teaching purposes, and also 
television and radio material.

DENTAL FLOSS

Mr. Michel. Some dentists  recommend the use of dental floss and others do not. 
Is there anv kind of developing consensus in the dental  community in this regard?

Answer. Dental floss as  par t of the armamentarium for oral hygiene has long 
been accepted by the dental community, and it is generally being promoted. I 
would point out that for effective removal of plaque, the daily procedure required 
is detailed and requires both acquired skills and more time than one might expect. 
Our most recent clinical studies, carried  out in school children under careful 
supervision in a 3-year study, indicated a small hut statistically  significant reduc­
tion in gingivitis, or gum inflammation, but the effect on dental caries was 
equivocal.

8 7 -1 55  0  - 77  -  34
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FLUORID E MOU TH RINS ING

Mr. Michel. Has  fluoride mou thrinsin g been proven to be effective? I note  in your  sta tem ent  you indic ate th at  cari es could be prevented by 30 to  50 percent through a weekly mouthrinsing.
Answer. Fluo ride  mouthrin sing  has been proven effective, and the  figures you quote are  acc urat e. The facts  were obtain ed in clin ical tri als  completed  before our current demonst ration p rogram was init iated.
Mr. Michel. Is this mouthrinsing solut ion on the  market?  Can it be done in the  home? Why th e emphasis on doing i t in  the  schools?Answer. Fluorid e solutions for mouthr insin g are  now on the market,  available  on prescription by a den tist  or physician. The procedure can be performed at  home, and,  of course, that  is what is intended when it is prescribed. The puiq>ose in our demonstration  program in schools is, first of all, to acqua int the  public with a simple preve ntive  procedure. Second, prog rams in schools pe rmit  la rge numbers of ch ildren to be reached, many of whom do not  v isit  the dentist, and  th ey insu re th at  the rinse is actua lly used regular ly and properly. We feel that  f rom both the ease  of application and the  cost-effectiveness s tand point this  is an excellent public hea lth measure.

ANTIM ICR OBIAL  AGENTS

Mr. Michel. Another mou thrinse  you ar e experimenting with would subs tan­tia lly  reduce p laque bacteria  an d could provide nearly complete protect ion against  tooth  decay. Where do we stand with thi s research at  present?  About how long do you think it might be before it could become avail able  to the public?Answer. I thin k you a re referr ing  to our  work with  antimicrobial agents. Here, we are  screen ing a large  number of candidate compounds, and about a dozen have  thus fa r been identified for  short -term  clinical  tri als  against  plaque. Once it is established th at  a type of compound is useful,  it  will be necessary to perform the  necessary safety  tests, and then field tri als aga inst dental caries . All of this requ ires seve ral years.
PA IN CONTROL

Mr. Michel. You a re conducting some research  on the  question of pain control. Is the research  concerned with  al l tyi>es of pain, or simply oral pain?Answer. Our  studies extend directly over both oral and facial pain, including the  temp orom andibula r joint .
Mr. Miciie l. Would the ultimate findings likely to be applicable to all types of pain ?
Answer. Many of the findings would have application in other types  of pain. This  would include the basic neurobiology of pain, various agen ts and  techniques for  sedation and pain control, pain measurement techniques, and various  aspects of behav ior.

CLINI CA L TRIA LS

Mr. Miche l. How are  p ati ent s or partic ipa nts  normally selected to par tic ipa te in your various  c linica l tri als and for  c are in your centers?Answer. In  most of our large scale clin ical tria ls, the  investigator identifies  a popula tion with  the cha rac teri stic s required in the  research protocol, for ex­ample, living in a nonfluoridated area , a known level of disease, an app ropriate asso rtment of age groups, etc. He then makes the proper approaches to the  com­muni ty and its  officials. Once the  arrang ements for  a study have been made, in­dividual par ticipat ion  is voluntary and only on the basis  of wr itte n informed consent. For  sm aller  studies, where  specific types of pa tients  may be needed, mqst of these  individuals are  alre ady  in the  car e of the inve stigator s or are  refe rred  to the study by practit ioners  or university  clinica l departm ents  as a result  of dissemina tion of information about the  project. Again, inform ed consent is required.
TRAIN ING  PROGRAMS

Mr. Michel. I note your budget  provides for  a sub stantial reduction  in the amount spen t for tra ining programs. Does this indicate  th at  the supply of re­search personnel is bet ter tha n it  was and is reaching or exceeding the  need?Answer. The reduc tion in our tra ini ng  budget  is due to the fac t th at  funding of new ins tituti onal tra ining grants  was not permitted . These prog rams are  our most productiv e and successful source of resea rchers. We have  budgeted for
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wliat we expect the demand for individual gran ts to be. So far as the supply 
of research personnel is concerned, it is better  than it was some years ago, but 
it has definitely not reached or exceeded the need. A major shortage still exists in 
clinical investigators.

CLINICAL TRIALS

Mr. Michel. How much are you budgeting for clinical trials?
Answer. We do not have a specific budget item for clinical trials . In fiscal 

year 1976, our various programs supported about 30 projects for a tota l ap­
proximating $2 million. We exi>ect the amount to be similar in the 1977 fiscal 
year and for fiscal 1978 we anticip ate tha t expenditures  will show a moderate 
increase.

Research Grants

Mr. Michel. What i>ercentage of the gran t applications in the dental field 
received during the current year will be funded, and in turn,  what percentage 
approved by the study groups will be funded?

Answer. Eighteen percent of the grant applications received during the cur­
rent year will be funded, and 34 percent of the applications approved by study 
sections will be funded.
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Appropriation

JUS TIFICATION OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

National Institute of Dental Research

Amounts Available for Obligation

1977 ' 1978

.....................  $55,573,000 $57,981,000
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Competing...........................................
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S ub to ta l.....................................

To ta l G ra nt s.......................................

Tra in in g Programs
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Noncompeting.............................
Competing...................................
New...............................................
Supplem en tal .............................
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Noncom peting .............................
Comp eting ...................................
New...............................................
Supplem en tal .............................

S ub to ta l.................................

Resea rch  & Development Con trac ts
In tram ur al  Re search .........................
D ir ec t Ope ra tion s.............................
Program  Management...........................

1977 App ro pr ia tio n 1978 Es tim ate
No. FTEi' Amount No. FTEi/ Amount

,320 $17 ,70 0,0 00 270 $15 ,708,000
, 25 1,6 75, 000 70 3,4 75 ,00 0
, 51 1,8 50 ,00 0 97 5,0 60 ,00 0
. (8) 120,000 m 140,000
,396 ' 21 ,34 5,0 00 437 24,383,0 00

. 5 7,2 00 ,00 0 5 7,2 00 ,00 0

. 25 615,000 25 626 ,000

. 30 7,8 15 ,00 0 30 7,8 26 ,00 0

.426 29 ,16 0,0 00 467 32,209,0 00

. 11 11 228 ,000 44 44 848,000
0 0

. 33 33 620 ,000 8 8 131,000
0 0

. 44 44 848 ,000 52 52 979 ,000

To ta l

. 29

. 7

196

47

2,6 03 ,00 0
0

680 ,000
0

17

0

144 1,995,000
0
0
0

. 36 243 3,2 83 ,00 0 17 144 1,9 95, 000

. 70 5,4 08 ,00 0
10,62 5,0 00
5,14 4,0 00
1,1 05 ,00 0

70 5,4 08 ,00 0
11,159 ,000
5,1 37 ,00 0
1,094, 000

.576 55,573,0 00 606 57 ,98 1,0 00

A /F ul l time eq uiv al en t
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Summary of  Changes

1977 Es tim ate d o b li g a ti o n s ................................................................ $55 ,57 3,0 001978 Es tim ate d o b li g a ti o n s ................................................................ 57 ,981 ,00 0
Net change........................................................................ +2 ,40 8,0 00

1977 Rasa Change from Base
In er t

P o s . Amount Pos ■ Amountia se s:
A. B u il t- in :

1. With in gra de  in c re ase s . . . . $85,000 +$75,0002.  FECF........................................... 11,000 +13 ,0003. FTS In cre ase ........................... 17,000 +1,0004. Se rv ice and supp ly fund
in c re ase ................................. 744,000 +104,0005.  Payment fo r c e n tr a ll y
fu rn is he d s e rv ic e s ............ 3,1 23 ,00 0 +364,000(Stan dard le v e l us er s 
ch ar ge) ................................... (175,000) (+25,00 0)

B.
S ub to ta l.....................

Program:
1. Resea rch  g ra n ts :

a . Noncompeting g ra n ts - 
co nt in ui ng  supp or t 
of  76 gra n ts  from
1977................................. 17, 700 ,000

+557,000

+3,64 5,0 00b . Suppo rt of  167 Com­
pe ting  g ra n ts .............. 3,6 45 ,00 0 +8,67 5,0 00c . Spe cial  g ra n ts -i ncre ase  
in  st ip en d .................... 615,000 +11,0002.  T ra in in g :

a . Nat iona l Resea rch
Se rv ice Award -  33 
in div id ual  awards 
co nv er ting  to  non­
competing s t a tu s ........ 620,000 +620 ,000b. Nat iona l Re sea rch
Se rv ice Awards -  7 
in s t i tu t io n a l  awards 
co nv er ting  to  non­
competing s t a tu s ........ 680,000 +680 ,000c . Na tio na l Resea rch
Se rv ice Award -  
8 new In di vid ua l 
aw ard s............................. 848,000 +131,0003.  C ontr ac ts :

a . 7 new con tr ac ts  con­
ver ti ng  to  noncom­
pe ting  s t a tu s .............. 5,4 08 ,00 0 +500 ,000b . Support  of  16 new and 
competing c o n tr a c ts .. 5,4 08, 000 +1 ,20 0,0 004.  Trave l in cre ase ..................... 236,000 +70,000S ub to ta l.................... — +15 .532.000

T ota l,  in c re a se s ............  .....  +16,0 89 ,00 0
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D ecr ea se s:
A. B u i l t - I n :

1. One day le s s  p a y ................
2 . D ec re as e in  p o s i t i o n s . . .  282

S u b to ta l.................. ............
B. Pr og ram:

1. Res ea rc h g ra n ts  :
a . 126 Noncom pet ing  g ra n ts

co m ple te d,  co n v ert ed , 
o r te rm in a te d ..................

b . 76 Competin g g ra n ts
co n v ert in g  to  no n­
co mpe tin g s t a t u s ...........

2 . T ra in in g :
a . N a ti o n a l Res ea rc h

S erv ic e  Award -  33 
in d iv id u a l aw ards  
c o n v ert in g  to  no n-

22 ,000
0

17 ,7 00 ,0 00

3,6 45,0 00

-1

-2 2,0 00
-1 9, 000
-4 1, 000

-5 ,6 37 ,0 00

-3 ,6 45 ,0 00

co mpe tin g s t a t u s . . . .  2 ,8 43,0 00 -6 20 ,0 00
b . N a ti o n a l Res ea rc h

S erv ic e  Awards -  7 
I n s t i t u t i o n a l  aw ards  
co n v ert in g  to  no n-
co mpe tin g s t a t u s . . . . 2 ,8 43,0 00 -6 80, 000

c . T ra in in g  -  p h ase -o u t -  15
aw ards  o f o ld  T ra in in g
p ro g ra m .......................... 1, 28 8,0 00 -1 ,2 88 ,0 00

3.  C o n tr ac ts  -  23 c o n tr a c ts
te rm in a ti n g , co m pl et ed
o r co n v ert in g  to  no n-
co mpe tin g s t a t u s .............. 5 ,4 08,0 00 -1 ,7 00 ,0 00

4. O th er  S e rv ic e s ...................... 2 ,1 03,0 00 -7 0,0 00
S u b to ta l....................... — -1 3 ,6 40 ,0 00

T o ta l,  d e c re a s e s ........... — -1 -1 3 ,6 81 ,0 00

T o ta l,  n e t ch an ge...................................... ___ -1 +2 ,4 08 ,0 00
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O bl ig at io ns  by A ct iv ity

Page
Ref.

1977
App ro pr ia tion

1978
Es tim ate

In cr ea se  or  
De crease

Pos . Amount Po s. Amount Pos . Amount

113 C arl es....................................... 39 $10,3 67, 000 39 $10,728 ,000 _ +$361,00 0

115 Per io do nta l D is ea se s.......... 7,1 61 ,00 0 7,966,00 0 +805 ,000

117 R est ora tive M a te ri a ls ........ 3,1 22 ,00 0 3,1 43 ,00 0 +21,000

119 C ra n io fa ci al  A no m al ie s. ... 7,40 1,0 00 7,6 78 ,00 0 +277 ,000

121 Pa in  Co nt ro l and
Be ha vioral  S tu d ie s.......... 1,6 89 ,00 0 1,828,000 +139,000

123 Sof t Ti ssue  Stom atology
and N u tr it io n ..................... 3,5 83 ,00 0 3,8 93 ,00 0 +310,000

125 De ntal  Research
I n s t i tu te s ........................... 7,2 00 ,00 0 7,2 00 ,00 0 0

127 In tram ur al  Re search ............ 178 10,62 5,0 00 178 11,159 ,000 _ +534,000
(Stand ard Lev el User  Charge) (13 1,000) (15 6,000) (+25,000)

129 D ir ec t O pe ra tion s................. 34 3,3 20 ,00 0 34 3,2 92 ,00 0 _ -28 ,00 0
(Stand ard Lev el User Charge) (44,0 00) (44 ,000) (0)

130 Program Management.............. 31 1,105,00 0 30 1,094,00 0 -1 -11 ,00 0

T ot al  o b li g a ti o n s ........ 282 55,573,0 00 281 57,981,0 00 -1 +2,408 ,000

Stan da rd  Lev el User  Charge (17 5,000) (20 0,000) (+25,000)
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O b li g a ti o n s  by O bj ec t

1977
A ppro p ri a ti on

1978
Est im ate

In c re ase
or

Dec re as e

T o ta l number of pe rm an en t p o s i t io n s ................. 282 281 -1

F u ll -t im e  e q u iv a le n t o f a l l  o th e r  p o s it io n s 41 41 0

Av era ge number o f a l l  em pl oyee s......................... 326 325 -1

P ers onnel co m pe ns at io n:

Pe rm anen t p o s i t io n s ............................. .................
P o s it io n s  o th e r th an  perm anent......................
Other  pers o n n el co m pensa tion ...........................

. . $6 ,5 54,0 00 
87 3,00 0 
24 9,00 0

$6 ,5 79 ,0 00
87 8,00 0
25 0,00 0

+$ 25 ,000
+5 ,0 00
+1 ,000

S u b to ta l,  p e rs o n n el co m pensa tion .............. . .  7 ,6 76,0 00 7, 707,0 00 +3 1,00 0

P ers onnel b e n e f i t s ...................................................... . .  1, 17 3,0 00 1, 17 6,0 00 +3 ,000

. .  23 6,00 0 30 6,00 0 +7 0,00 0

T ra n sp o rt a ti o n  o f th in g s ........................................ 45 ,0 00 45 ,0 00 0

R en t, co mmun icat ions  & u t i l i t i e s ............ 49 2,00 0 49 3,00 0 +1 ,0 00

P r in ti n g  and  re p ro d u c ti o n ...................................... 87 ,0 00 87 ,000 0

O th er  s e r v ic e s .............................................................. . .  2 ,1 03,0 00 2,1 50 ,0 00 +4 7,00 0

P ro je c t c o n t r a c ts ................................................... . .  5 ,4 08,0 00 5,4 08,0 00 0

Paymen t fo r c e n t r a l ly  fu rn is h e d  s e r v ic e s . . .  3 ,1 23,0 00 3,4 87 ,0 00 +3 64 ,000

S upp li es  and m a te r ia ls ............................................. . .  1, 222,0 00 1, 222 ,0 00 0

Eq ui pm en t.......................................................................... 71 7,00 0 71 7,00 0 0

G ra n ts , s u b s id ie s  & c o n t r ib u t io n s .................... .. 3 3 ,2 9 1 ,0 0 0 35 ,1 83 ,0 00 +1 ,8 92 ,0 00

T o ta l o b li g a ti o n s  by o b je c t .................... .. 5 5 ,5 7 3 ,0 0 0 57,9 81, 000 +2,4 08 ,0 00
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A u th o ri z in g  L e g is la ti o n

L e g is la ti o n

______________ 1978_____________
A p p ro p ri a ti o n

A u th o ri z a ti o n Req ue sted

P ub li c  H eal th  S erv ic e  Act
S e c ti o n  301—Res ea rch and  In v e s ti g a ti o n , 

in  g en e ra l . .  .................................................

T i t l e  IV, P a r t C—N ati o n a l I n s t i t u t e  of 
D en ta l R es ea rc h .................................................

T i t l e  IV, P a r t I —N ati o n a l R es ea rc h 
S e rv ic e  Awards  .................................................

I n d e f in i te

In d e f in i te

1

\$ 5 7 ,9 8 1 ,0 0 0  2 /

“  $ 2 ,9 74,0 00 2 /V

1/  A u th o ri z a ti o n  e x p ir e s  Se pte mb er 30 , 1977, 
e x te n s io n  l e g i s la t i o n  i s  pendin g.

2 / Fu nd ing e s ti m a te  only
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Nat iona l I n s t i tu te  of  De nta l Research

Comparable

Year

Budget 
Es tim ate  

to  Congress
House

Allowance
Senate

Allowance App ro pr ia tio n

1968 $28,982,000 $28 ,98 2,0 00 $30 ,744,000 $28 ,978,000

1969 29,18 9,0 00 28 ,32 8,0 00 29 ,19 1,0 00 28,75 8,0 00

1970 28,06 4,0 00 28 ,06 4,0 00 30,654,0 00 29, 658 ,831

1971 33,57 5,0 00 34,054,0 00 35 ,05 4,0 00 34,198 ,000

1972 37,89 0,0 00 40 ,75 7,0 00 43 ,75 7,0 00 42,317,0 00

1973 39,28 0,0 00 45 ,80 5,0 00 52 ,81 4,0 00 45 ,80 5,0 00  1/

1974 38,41 7,0 00 44 ,09 6,0 00 46 ,96 5,0 00 43 ,92 4,0 00  2/

1975 43 ,92 8,0 00 44 ,35 7,0 00  3/ 50 ,96 9,0 00 49, 833,0 00

1976 43 ,53 6,0 00 45 ,79 4,0 00  A/ 45 ,79 4,0 00  A/ 51,427,0 00

1977 52 ,20 7,0 00 54 ,57 3,0 00 59 ,57 3,0 00 55,57 3,0 00

1978 57 ,98 1,0 00

1/ Note: Th is ap pro pri at io n  a u th o ri ty  was th e co nt in ui ng  re so lu ti o n . 
The ap pro pri at io n  amount was th e House Allowance, which was the 
lower of  th e House or  Se nate amounts in  th e f i r s t  ve toed  b i l l .

2J App ro pr ia tio n a f te r  re du ct io n as  au th or iz ed  by Pub li c Law PL 93-192 .

3/  Excludes  R&D con tr ac ts  no t co ns idered  by House due to  la ck in g 
au th o ri za ti on .

Ul Exc ludes fe llow sh ip s and tr a in in g  g ra n ts —no t co ns idered  due 
to  pendin g le g is la ti o n  ($ 5, 49 7, 00 0) .

5j  In clud es  $5,49 7,0 00  fo r tr a in in g  programs au th ori ze d und er the 
co nt in ui ng  re so lu ti o n .
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Nat io na l I n s t i tu te  of  De ntal Research

Ac tual

Year

Budget 
Es tim ate  

to  Congress
House

Allowance
Senat e

Allowance App ro pr ia tio n

1968 $30 ,307,000 $30 ,30 7,0 00 $32 ,307,000 $30 ,307,000

1969 30,414 ,000 29 ,55 3,0 00 30,41 4,0 00 29,98 3,5 00

1970 29,28 9,0 00 29,289,0 00 32,00 0,0 00 28,75 4,3 00

1971 34,563,000 35,257,0 00 36,257 ,000 35, 440,0 00

1972 38,829,000 41 ,82 8,0 00 44,94 8,0 00 43,38 8,0 00

1973 44,41 5,0 00 46 ,99 1,0 00 54, 000,0 00 46,991,0 00  1/

1974 38,45 2,0 00 44 ,13 1,0 00 47 ,00 0,0 00 43,959,0 00  2/

1975 43,95 9,0 00 44 ,38 8,0 00  3/ 51,000,0 00 49,864 ,000

1976 43,53 6,0 00 45 ,79 4,0 00 45 ,79 4,0 00 51,291,0 00  5/

1977 52,20 7,0 00 54 ,57 3,0 00 59 ,57 3,0 00 55,573 ,000

1978 57,98 1,0 00

1/ Note: Th is ap pro pri at io n  a u th o ri ty  was the co nt in ui ng  re so lu ti o n . 
The ap pro pri at io n  amount was th e  House Allowa nce , which was th e 
low er of  th e House or  Senate amounts in  the f i r s t  ve toed  b i l l .

2/ App ro pr ia tio n a f te r  re du ct io n as  au th or iz ed  by Pu bl ic  Law PL 93- 192 .

3/ Excludes  R&D con tr ac ts  no t co ns idered  by House due to  la ck in g 
au th o ri za ti o n .

4/  Exc ludes fe llow sh ip s and tr a in in g  g ra n ts —not co ns idered  due to  
pen din g le g is la ti o n  ($ 5,49 7, 00 0) .

5/  In clud es  $5 ,49 7,0 00 fo r tr a in in g  prog rams  au th or iz ed  under the 
co nt in ui ng  re so lu ti o n .
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Justification

National Institute of Dental Research

Page
Ref.

1977
Appropriation

1978
Estimate

Pos. Amount

Increase or 
Decrease

Pos. AmountPos . Amount

Caries................... . 39 $10,367,000 39 $10,728,000 +$361,000

Periodontal Diseases.... 7,161,000 7,966,000 +805,000

Restorative Materials.... 3,122,000 3,143,000 +21,000

Craniofacial Anomalies... 7,401,000 7,678,000 +277,000

Pain Control and
Behavioral Studies.... 1,689,000 1,828,000 +139,000

Soft Tissue Stomatology 
and Nutrition......... 3,583,000 3,893,000 +310,000

Dental Research
Institutes............. 7,200,000 7,200,000 0

Intramural Research.... ...178 10,625,000 178 11,159,000 +534,000

Direct Operations...... ... 34 3,320,000 34 3,292,000 -28,000

Program Management..... ... 31 1,105,000 30 1,094,000 -1 -11,000

Total obligations......282 55,573,000 281 57,981,000 -1 +2,408,000

General Statement

The National Institute of Dental Research is the predominant supporter of 
dental research and research training in the United States. The Institute's 
intramural and extramural programs are major determinants of how the oral health 
of Americans can be improved through the development of more effective treatment 
and preventive methods. At the same time, the Institute's basic studies to 
achieve a better understanding of the causes and control of various oral-facial 
diseases have had an impact on broader medical problems.

In addition to basic research, the Institute currently gives high priority 
to six categorical program areas: dental carles, periodontal diseases, soft 
tissue stomatology and nutrition, craniofacial anomalies, restorative materials, 
and pain control and behavioral studies.

The Institute also provides grant support to five dental research 
institutes/centers in university environments. These centers are contributing to 
the scientific underpinning necessary for the control of oral-facial diseases as 
well as to applied efforts.
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The National Institute of Dental Research is committed to accelerating the 
development of more effective therapy as well as preventive measures. As 
knowledge in the research continuum approaches the point of application, steps 
are taken promptly to test first the efficacy and second the cost-effectiveness 
of the proposed agents and techniques.

At present, the state of knowledge is most advanced in the area of dental 
caries, or tooth decay. Accordingly, a variety of clinical trials as well as 
demonstrations of school-based preventive measures are being pursued vigorously.

Opportunities are now also beginning to emerge in the area of periodontal 
(gum) disease. Following the recommendations of an ad hoc evaluation committee, 
more intensive efforts will be made to stimulate clinical studies of the various 
forms of this disease. To help spur needed research, a limited number of 
periodontal disease clinical centers will be established.

In terms of frequency, carles and periodontal disease represent the 
predominant dental problems afflicting Americans. Although not as frequent, 
craniofacial malformations present more severe handicaps. The most common of 
these problems is malocclusion, with cleft lip and cleft palate ranking second. 
Other craniofacial anomalies include both those present at birth and 
disfigurements acquired through accident or radical surgery. Research supported 
by the Institute focuses on the etiology, pathology, treatment, and prevention of 
these defects.

In the area of soft tissue diseases, primary emphasis is on herpes simplex 
virus infections, recurrent aphthous stomatitis, and oral cancer. Broad advances 
in virology hold hope for developing appropriate treatment and.for preventing 
disease caused by the herpes virus. This virus not only causes fever blisters of 
the lips but is also responsible for many cases of blindness. Recurrent aphthous 
stomatitis, commonly referred to as "canker sores," may also involve extraoral 
sices such as the genital mucous membranes and portions of the eye. The etiology 
of this condition is unknown. In oral cancer, research focuses on early 
detection of the malignant lesion.

Almost all Americans during their lifetime experience the need for treatment 
of diseased oral tissue. Research on restorative materials seeks improved and 
new materials and procedures to repair those tissues. One facet of such research 
is directed toward developing silver amalgams with more stable physical 
properties, non-precious metal casting alloys as gold substitutes, and more 
durable composite filling materials. Artificial tooth implants are also being 
investigated as optimum replacements for missing natural teeth.

Research on pain control involves both the pain associated with chronic, 
debilitating conditions such as facial neuralgias and the anxiety and fear of 
pain involved with dental treatment procedures. More emphasis is also being 
placed on initiating studies to determine how to motivate practitioners and the 
public to utilize adequately all available oral health measures. As biomedical 
research develops effective means of prevention and treatment of oral disease, 
the behavioral factors involved in their acceptance and utilization assume 
critical significance.
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Caries

1977
Appropriation__
Pos. Amount

1978
Estimate______

Pos. Amount

Increase or
Decrease______

Pos. Amount

Caries 39 $10,367,000 39 $10,728,000 +$361,000

Budget Mechanism: 
Research Grants

Regular
Noncompeting........ $3,931,000 $3,511,000 -$420,000
Competing............ 765,000 1,689,000 +924,000

Special................ 111,000’ 113,000 +2,000
Training Programs

Individual............. 137,000 235,000 +98,000
Institutional.......... 286,000 122,000 -164,000

Research and Development
Contracts............... 3,313,000 3,213,000 -100,000

Direct Operations........ 1,824,000 1,845,000 +21,000

Tota l............ 10,367,000 10,728,000 +361,000

Introduction

Dental caries is the most common chronic disease in children and causes 
progressive loss of teeth at all ages. Despite partial protection of some 
populations by controlled fluoridation of water supplies, the American public 
spends over $2 billion each year to have teeth restored or extracted. To repair 
all lesions that occur, however, is estimated to cost $8 billion.

The National Caries Program was created by Presidential Initiative to 
develop the means to prevent this disease as a public health problem. The 
Program is a targeted research and development effort: (1) to identify new
approaches for carles prevention through investigations of disease etiology,
(2) to transform these approaches into practical technics through applied 
research, (3) to test and finally demonstrate those that are suitably cost- 
effective, and (4) to encourage their widespread utilization.

To carry out these objectives, the National Caries Program supports work on 
oral microbiology, epidemiology, biometry, antimicrobial and antiplaque agents, 
nutrition, secretory immune mechanisms, vaccine development, clinical trials, 
early caries detection, tooth remineralization, and on behavioral and
communication factors in acceptance and utilization of preventive procedures.

Budget Policy, 1978

Investigations of cariogenic microorganisms will continue in an attempt to 
devise methods to interfere with their adhesion to tooth surfaces.

Since evidence is increasing that microorganisms in addition to the 
previously implicated Streptococcus mutans are important in h u m a n  dental carles, 
several laboratory and clinical studies have been initiated to help identify them 
and explain their role.

87-1 55 0  - 77 -  35



544

Occlusal, or chewing, surfaces Chough representing only 12% of Che total 
surfaces at risk, account for 50% of the carles in children. Recent information 
from five clinical trials of the use of adhesive coatings Co seal the pits and 
fissures suggest that costs will restrict use of this valuable technic co private 
practice settings. To obtain a more cost-effective method, tests will be made of 
self-applied sealants as they are developed.

Experiments have shown that most fermentable carbohydrates are cariogenic, 
particularly If small amounts of sucrose are present. Non-cariogenic sweeteners 
of various types are being developed for home use or In commercial food 
preparation.

Identification of potential antlcaries agents is continuing through stages 
of pre-clinical tests and short-term clinical trials. The first stage utilizes a 
battery of in vitro and animal tests to identify compounds with cariostatlc 
potential. The second consists of a three-week clinical trial to provide data on 
plaque control and to bring possible side effects to light.

A common experience with agents used intermittently in mouthrinses Is that 
they do not show the antlplaque or anticaries effectiveness that would be 
expected on the basis of animal tests. Considerable effort is going into the 
development of improved delivery systems. Ideally a system would combine 
suitability for self-application, adhesion to oral disease sites, and slow 
release of prescribed levels of the agent. One system currently being assessed 
applies cellulose microcapsules co caries susceptible areas where they slowly 
release low levels of fluoride. Another system being tested in animals utilizes 
small prosthetic devices designed for easy attachment to the tooth and for slower 
release of antlcaries agents.

A major program advance has been the achievement of caries immunization in 
several animal models. Experiments with monkeys suggest that long-term and 
largely complete immunization is possible. Other experiments suggest the 
possibility of immunizing with antigens in tablet form. In 1978 and several 
years thereafter, research in this area will focus on Isolating and purifying 
microbial antigens, on animal testing of alternative immunization routes, 
vaccines, and regimens, and on establishing mechanisms of action.

Cost-effectiveness comparison of school water fluoridation and school-based 
daily fluoride tablet programs probably will be completed by 1978; however, 
clinical trials will be continued to check possible advantages of another 
fluoride compound, sodium fluorophosphate, and several alternative fluoride 
concentrations and dosing routines. Also a new tablet design that releases a 
small fraction of its fluoride in the mouth and the remainder over many hours In 
the gastro-intestinal tract will probably be ready for clinical trials.

School-based fluoride mouthrinsing has been established as an inexpensive, 
effective method for children's carles prevention in communities where municipal 
fluoridation of water supplies is not feasible. In 1975, a three and a half 
year, nationwide program of community demonstrations of this technic was 
established with approximately 85,000 children at 16 sites in the United States 
and one in Guam. In 1977, the program was expanded to test the feasibility of 
mouthrinsing in high schools. As data cn costs and carles prevention achieved 
under local conditions become available, activities will be intensified to 
disseminate information about mouthrinsing to other communities. Brochures and 
television programs will be utilized to describe the advantages of the technic 
and detailed instruction manuals and workshops will be made available to 
community leaders to assist them in starting rinse programs. It is anticipated 
that by 1978 two other regimens will be ready for demonstration; these are a 
fluoride rinse program for areas with fluoridated water and a fluoride tablet 
program for young children in nonfluoridated areas.
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Periodontal Diseases

1977 1978 Increase or
Appropriation Estimate Decrease
Pos. Amount Po s. Amount Pos. Amount

Periodontal Diseases... $7,161,000 $7,966,000 +$805,000

Budget Mechanism;
Research Grants

Regular
Noncompeting....... $4,320,000 $3,892,000 -$428,000
Competing........... 911,000' 2,371,000 +1,460,000

Special............... 75,000 76,000 +1,000
Training Programs

Individual............ 183,000 236,000 +53,000
Institutional........ 1,056,000 775,000 -281,000

Research and Development
Contracts.............. 616,000 616,000 0

Total........... 7,161,000 7,966,000 +805,000

Introduction

The mission of the Periodontal Diseases Program is to develop knowledge 
leading to the prevention and eradication of periodontal diseases. A major 
health problem throughout the world, periodontal diseases have already caused 
millions of adult Americans to lose their teeth and many more will become 
edentulous unless effective preventive measures can be developed. In the basic 
disease process bacteria colonize at the necks of the teeth, inflammation 
develops in the adjacent gingiva (gums), the bone and tissue fibers supporting 
the teeth are destroyed, and the teeth themselves become loosened and eventually 
lost. To achieve its mission, the Program supports research in a variety of 
disciplines on the cause, nature, diagnosis, treatment and prevention of these 
diseases.

Budget Policy, 1978

Clinical studies will be initiated to confirm and amplify recent findings 
implicating specific bacteria in the causation of the different periodontal 
diseases. Detailed microbiologic and immunologic studies will be carried out to 
identify suspect organisms and to determine how they may cause disease. The 
direct action of bacterial enzymes and toxins on soft tissues and bone will be 
examined; the specific host immune response to each pathogenic bacterium will be 
characterized; and the predominant host immune response in each clinical disease 
entity will be established.

Germ-free animals will be used to aid in establishing the pathogenicity of 
specific organisms and to determine the nature and extent to the host response. 
Preliminary studies have shown that about a dozen different bacteria can cause 
periodontal disease when inoculated individually in germ-free rats, and limited 
immunologic studies indicate that each type of organism evokes a different immune 
response. For example, one of the most destructive organisms appears to suppress 
the humoral and cellular immune responses, whereas other organisms such as the 
Actinomyces appear to enhance the immune response.
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The Institute will continue to support studies on immune mechanisms which may result in tissue destruction. Thus far these studies have revealed specific mechanisms for the breakdown of cells, fibers and bone. Recent findings have made it clear that the immune system brings about elevations in both
prostaglandin and Osteoclast Activating Factor, two potent stimulators of bone resorption.

Early results also suggest that patients with severe types of periodontal diseases have defects in their neutrophils, white blood cells which normally migrate to the site where protection is needed and engulf bacteria or other substances. Therefore, attention will also be given to the underlying causes of this lack of response.

Further study of the Osteoclast Activating Factor will determine its exact structure and activation sequence so that therapeutic methods of blocking its bone resorption activity can be developed. Conversely, efforts will be made to characterize biochemically bone inducer substances, in the hope that such substances may eventually be applied therapeutically. Laboratory and clinical testing of antibacterial preventive agents, particularly for the control of the severe periodontal diseases will also be expanded.

To accelerate work in these important areas, the Institute will initiate one or two clinical periodontal research centers during Fiscal Year 1978. Meanwhile the Institute will continue to support its strong ongoing programs of basic 
research on the biologic processes underlying oral health and disease.



547

Restorative Materials

1977 1978 Increase or
Appropriation Estimate Decrease

Pos. Amount Pos. Amount Pos. Amount

Restorative Materials.... $3,122,000 $3,143,000 +$21,000

Budget Mechanism:
Research Grants

Regular
Noncompeting....... $1,901,000 ' $1,636,000 -$265,000
Competing........... 360,000 969,000 +609,000

Special............... 47,000 48,000 +1,000
Training Programs

Individual............ 85,000 90,000 +5,000
Institutional......... 329,000 0 -329,000

Research and Development
Contracts.............. 400,000 400,000 0

Tota l........... 3,122,000 3,143,000 +21,000

Introduction

The goal of the Restorative Materials Program Branch is to provide the 
materials and techniques for restoring oral and facial tissues lost or damaged by 
disease, congenital anomalies, and accidents. Recent statistics indicate that 
almost 23 million adults in this country have lost all their teeth and about half 
of the remaining 90 million adults have 18 or more decayed, missing or filled 
teeth. In addition, surgical procedures and accidents account for vast numbers 
of oral facial defects and injuries which require treatment based on suitable 
materials. To develop and improve such materials the Program supports research 
in materials science, metallurgy, polymer chemistry, physics, pathology, and 
related sciences.

Budget Policy, 1978

Since vitreous carbon and bioglass ceramic dental implants have shown 
promise in animal experiments, controlled clinical trials will be undertaken to 
determine the safety and efficacy of these devices in humans. Bioglass is of 
special interest because it has an active surface which is not only harmless to 
tissues but actually stimulates the growth of new bone and collagen. To optimize 
the design of future dental implants, scientists will employ finite element 
analysis, a mathematical technique used to analyze stresses in structural parts 
of the body, such as the femur and other bones. In finite element analysis, 
functional stresses and strains can be predicted and the design altered 
accordingly. Theoretically, the method will make it possible to avoid bone 
resorption in the jawbone from stress and strain on implants.
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Silver amalgam is the most widely used filling material in dentistry, but 
many of these fillings fail because they fracture at the margins. When tested in 
the laboratory these fractured amalgams show a tendency to spread or creep when 
subjected to constant stress, and thus are said to have a high creep value.
Since amalgams with high or low creep values also show variations in composition 
and structure it is difficult to tell whether they fracture because of creep or 
because of their composition and structure. Therefore, scientists will carry out 
a coordinated laboratory and clinical project in which each variable is measured 
separately and correlated with the marginal fractures.

Institute-supported laboratory and clinical studies have developed highly 
successful composite fillings for front teeth, but these fillings lack the 
mechanical strength needed for the chewing surfaces of the molar teeth. To gain 
the needed strength investigators will study new methods of combining the acrylic 
resin matrix and the hard glass particles which make up composites.

Several recent clinical studies have shown that the highly susceptible 
chewing surfaces of back teeth can be protected against decay by coating them 
with a plastic sealant. This method is suitable for individual application, but 
it is too costly and time-consuming for widespread public health application. 
Therefore, scientists will seek to devise new, low cost, easily applied, 
retentive sealant materials and techniques which can be made available to all 
children.



549

Craniofacial Anomalies

1977
Appropriation

Pos. Amount

1978
Estimate

Pos. Amount

Increase or 
Decrease

Pos. Amount

Craniofacial Anomalies.... $7,401,000 $7,678,000 +$277,000

Budget Mechanism:
Research Grants

Regular
Noncompeting........ $5,008,000 $4,208,000 -$800,000
Competing............ 838,000 2,219,000 +1,381,000

Special............... , 114,000 116,000 +2,000
Training Programs

Individual............ 213,000 47,000 -166,000
Institutional......... 628,000 488,000 -140,000

Research and Development
Contracts.............. 600,000 600,000 0

Total........... 7,401,000 7,678,000 +277,000

Introduction

Each year 6,000 newborns are afflicted with clefts of the lip and/or palate 
and 1,200 have other severe deformities. Malocclusion affects three of every 
four children in the United States and half of these have it so severely that 
treatment is indicated. In addition, thousands of craniofacial deformities are 
acquired each year through surgery and accidents. To reduce the frequency of 
these conditions and to alleviate the suffering and discomfort they cause, the 
Program supports basic and clinical research on the disorders themselves and on 
the normal growth and development processes underlying their clinical 
manifestations.

Budget Policy, 1978

The Institute will expand studies on the relationship between drug-induced 
craniofacial anomalies and specific protein receptor sites. In recent studies 
scientists have shown that the cleft-producing reactions brought about by 
corticosteroids in susceptible mice occur in the cell nucleus, where cortisone 
forms chemical complexes which Interfere with protein synthesis. Attempts will 
now be made to localize cortisone receptors in the cells of human infants with 
and without cleft palate, and to search for receptor sites of other
cleft-producing substances such as tranquilizers.

Because of the widespread use of polychlorinated biphenyls (PCB) and 
tetrachlordibenzo-p-dioxin (TCDD) in industry, it is important to determine the 
effects of these environmental pollutants on oral-facial structures in higher 
animals. Such studies will be carried out in Rhesus monkeys. Preliminary 
results indicate that low levels of these substances may cause malformed or 
missing teeth.



550

The Institute will continue studies on the connective tissue cell which 
scientists believe is involved in the tissue movements necessary for the 
development and maintenance of tissue architecture during growth and adulthood. 
The newly discovered cell, called a myofibroblast, was identified in situatlcns 
where teeth and bones were moving, such as in tooth eruption and orthodontic 
movement. Through further study of these cells, scientists may learn more about 
the regulation of growth and development processes involving oral structures.

The Institute will also support studies on the newly discovered factor which 
prevents the growth of new blood vesse ls . Found in the fluid of cultured 
cartilage tissues, the new substance is a low molecular weight sugar-containing 
protein, which appears to exert its effect on the surfaces of the cells which 
form the new vessels. Full exploitation of these findings may lead to a 
practical way to favorably influence wound healing.

The long-term effects of comprehensive treatment in patients with specific 
disfiguring craniofacial anomalies will be studied. Corrective procedures will 
be performed in patients of varying ages to establish optimal timing for surgery. 
Patients will also receive orthodontic and prosthetid treatment, speech therapy, 
and psychotherapy as needed. At periodic intervals after treatment, the 
investigators will assess the physical and mental well-being of each patient.
They will also study the role of genetic factors in the etiology of these 
syndromes.

To better assess the results of maxillofacial surgery, dentofacial 
prosthesis, and orthodontics, the Institute will support studies on the automatic 
optical scanning of physioprints for recording soft tissue facial patterns. The 
physioprint is obtained by projecting a grid onto the face and recording the 
distortion produced by the round contours of different parts of the face. The 
location and extent of the distortions provide a facial pattern which can be 
compared with other physioprints. Scientists hope to develop the method into a 
practical system which may reduce the need for X-rays.

Psychosocial studies will be carried out to confirm and amplify recent 
findings that children with clefts of the lip or palate exhibit more tension, 
more adjustment difficulties and less creativity than unaffected children.
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Pain Control and Behavioral Studies

Pain Control and
Behavioral Studies.....

1977
Appropriation

Pos. Amount

$1,689,000

1978
Estimate

Pos. Amount

$1,828,000

Increase or 
Decrease

Pos. Amount

+$139,000

Budget Mechanism:
Research Grants

Regular
Noncompeting....... . $812,000' $892,000 +$80,000
Competing............ 401,000 460,000 +59,000

Special............... . 67,000 68,000 +1,000
Training Programs

Individual............ 57,000 86,000 +29,000
Institutional......... 252,000 122,000 -130,000

Research .and Development 
Contracts.............. 100,000 200,000 +100,000

Tota l........... 1,689,000 1,828,000 +139,000

Introduction

The goals of the Program are to develop the means to prevent or alleviate 
oral facial pain and to improve oral health by behavioral modification. Pain is 
a major problem which interferes with every aspect of human existence and can be 
disabling. Its psychological costs are incalculable and its economic costs are 
estimated to run from forty to fifty billion dollars annually in the United 
States. In dentistry, pain is a central problem which pervades the whole 
spectrum of prevention and treatment. It is estimated that at least ten percent 
of the American population do not even seek dental treatment because they fear 
pain and discomfort, and many others demand only minimal care because of fear. 
Thus it is imperative that research on specific problems of oral facial pain be 
expanded. Since advances in behavioral science could be of benefit in overcoming 
the dental fear and anxiety syndrome and other problems in dentistry, such as 
poor oral hygiene and poor dietary habits, it is also important to develop 
research in this field.

Budget Policy, 1978

Recent pain research has provided investigators with a new methodology 
called signal detection theory (SDT) analysis for studying human pain. Since SDT 
analysis separates and measures the objective and the subjective components of 
human pain, it should be useful in interpreting data from different types of 
investigations on human pain. For example, SDT analysis of preliminary data 
indicate that acupuncture reduces both the physical and emotional response to 
painful stimuli. The Institute will support studies to validate the use of this 
promising approach in the hope that this technique or a similar one will aid 
investigators in establishing the true nature of human pain and in developing new 
mechanisms for its relief.
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S p e c if ic  s tu d ie s  to  be  c a r r ie d  o u t In c lu de  p ro je c ts  on  th e  r e l i e f  of  p a in  by 
d ru g s , by e le c tr o a n a lg e s ia  and by b io fe edback  te c h n iq u e s . The dr ug  s tu d ie s  w i l l  
combine  in tr av e n o u s  s e d a ti o n  w ith  in h a la ti o n  a n e s th e s ia  to  de ve lo p s a f e r  and more  
e f f ic a c io u s  p a in  c o n tr o l re gimen s fo r  o u tp a t i e n t s .  Wi th se d a ti o n , th e
in v e s t ig a to r s  expec t to  us e le s s  In h a la ti o n  a n e s th e ti c  and  th ere by  re du ce  haza rd s 
a ss o c ia te d  w ith  th e  u su a l in h a la ti o n  d osa ges.  In  th e se  s tu d ie s  th e  dept h of  
a n e s th e s ia  w i l l  be  c o r re la te d  w ith  un toward p o s to p e ra ti v e  e f f e c t s .

The I n s t i t u t e  w i l l  a ls o  support  e le c tr o a n a lg e s ia  s tu d ie s  to  de ve lo p a s a fe  
and  e f f e c t iv e  te chn iq ue  fo r  a n e s th e ti z in g  te e th  w it h o u t ha vi ng  to  r e s o r t  to  an  
in je c t io n .  In  th e se  in v e s t ig a ti o n s , s c i e n t i s t s  w i l l  s u b je c t an im al  te e th  to  
p a in -p re v e n ti n g  e l e c t r i c  c u r re n ts , and  subse quen tl y  w i l l  make co mpr eh en sive  
ch em ic al  and  m ic ro sc op ic  s tu d ie s  o f th e  to o th  p u lp , o r n e rv e -c o n ta in in g  t i s s u e .

B io fe ed ba ck  s tu d ie s  w i l l  c o n c e n tr a te  on th e  tr e a tm e n t o f p a t ie n ts  w ith  
in t r a c ta b le  pa in  in  th e  h in ge  j o in t  o f th e  ja w s.  Such p a t ie n ts  show se vere  
te n sio n  and  pa in  in  th e  ma in jaw  m usc le s.  By means  o f an  e le c tr o n ic  b io fe edback  
sy st em , p a t ie n ts  w i l l  be  ta ugh t to  becom e aw are of t h e i r  mus cle te n s io n , a body 
fu n c ti o n  th ey  may n o t nor m al ly  sen se . Subse quen tl y , th ey  w i l l  be  tr a in e d  to  
re la x  th e  m usc le s,  f i r s t  in  a la b o ra to ry  s e t t in g  and  th en  in  a home en vi ro nm en t.

O th er  b e h a v io ra l sc ie n ce  s tu d ie s  w i l l  be  I n i t i a t e d  to  det er m in e th e  ro le  of  
em ot io nal  s t r e s s  in  c e r ta in  for ms  o f a c u te , sev e re  p e ri o d o n ta l d is e a s e , in  
re c u rre n t Herpe s si m pl ex  v ir u s  in fe c ti o n s  ( fe v e r b l i s t e r s ) ,  and in  br ux ism  
(u nco nsc io us to o th  g r in d in g ) . In  o th e r s tu d ie s ,  in v e s t ig a to r s  w i l l  se ek  to  
e li m in a te  th e  fe a r  and a n x ie ty  a s s o c ia te d  w it h  d e n ta l tr e a tm e n t,  and w i l l  ex p lo re  
te chn iq ues fo r  im pr ov in g p a ti e n t accep ta nce  of new p re v e n ti v e  m ea su re s.  S in ce  
th e re  i s  l i t t l e  on go in g b e h av io ra l re s e a rc h , s t a f f  w i l l  c on ti nue  t h e i r  e f f o r t s  to  
s ti m u la te  i n t e r e s t  and en th us ia sm  about th e  b e h a v io ra l ap pr oa ch  to  o ra l  h e a l th  
among both  d e n ta l and nonden ta l b e h av io ra l re s e a rc h e rs .
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Soft Tissue Stomatology and Nutrition

1977
Appropriation

Pos. Amount

1978
Estimate

Pos. Amount

Increase or 
Decrease

Pos. Amount

Soft Tissue Stomatology 
and Nutrition.........., $3,583,000 $3,893,000 +$310,000

Budget Mechanism:
Research Grants

Regular
Noncompeting........ $1,728,000' $1,569,000 -$159,000
Competing........... 370,000 967,000 +597,000

Special............... 201,000 205,000 +4,000
Training Programs

Individual............ 173,000 285,000 +112,000
Institutional......... 732,000 488,000 -244,000

Research and Development 
Contracts.............. 379,000 379,000 0

Total........... 3,583,000 3,893,000 +310,000

Introduction

Oral soft tissue diseases cause pain and discomfort to millions of Americans 
and serious problems to thousands. Oral cancer alone causes 8.000 deaths in the 
United States each year and the virus which causes fever blisters of the lips 
(herpes simplex virus) is also responsible for many cases of blindness. Since 
normal salivary secretion, adequate systemic nutrition and proper mineral 
metabolism are all essential for the growth and maintenance of healthy oral 
tissue, it is important to understand these areas of oral biology. Therefore, 
the Program seeks to develop basic information on the cause, treatment and 
prevention of canker sores, fever blisters, oral cancer, and other oral 
disorders; and in addition, to develop new knowledge on nutrition, salivary 
secretions and mineral metabolism.

Budget Policy, 1978

In a recent prospective oral cancer study, investigators carefully noted the 
appearance, location and size of the lesions, and developed new diagnostic 
criteria to improve the detection and cure of oral cancer. The study identified 
the high risk regions of the mouth and the clinical and microscopic 
characteristics of early lesions. Seventy percent of early asymptomatic lesions 
were found to be malignant. These studies will now progress to a new phase which 
will include refinement of diagnostic criteria and confirmation of the findings 
in other population groups. Since a high percentage of the early lesions were 
found to be locally invasive, scientists will initiate long-term studies to 
establish whether surgical removal of these lesions actually increases survival 
rate.
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To c o n tr o l herp es si m pl ex  v ir u s -c a u se d  fe v e r b l i s t e r s ,  in v e s t ig a to r s  ha ve  
so ug ht  new chem oth er ap eu ti c a g e n ts , and  ha ve  ev a lu a te d  th e  f e a s i b i l i t y  o f 
v a c c in a ti o n . U n ti l re c e n t ly , n e i th e r  ap pro ac h seemed pro m is in g bec au se  th e  v ir u s  
lo c a li z e s  in  ner vo us  t is s u e s  wh ere  i t  i s  p ro te c te d  from dr ug s and Immune c e l l s  
and  bec au se  v ir u s  n u c le ic  a c id s  in  th e  v a cc in e s  may ca us e c an c e r.  How ever, 
re c en t p re li m in a ry  s tu d ie s  ha ve  shown th a t  im m un iz at io n be fo re  i n i t i a l  in fe c ti o n  
w i l l  p r o te c t  an im al s com ple te ly , and  e a r ly  la b o ra to ry  s tu d ie s  in d ic a te  th a t  a 
vacc in e  w it h o u t th e  v ir u s  n u c le ic  a c id  can  be  e f f e c t iv e .  In  vie w o f th e se  
f in d in g s , in v e s t ig a to r s  w i l l  now s y s te m a ti c a ll y  t e s t  a s e r ie s  o f s p e c ia ll y  
pre pare d  n u c le ic  a c id - f re e  v a c c in e s . They w i l l  a ls o  mo dif y th e  vacc in es  
ch em ic ally  to  fu r th e r  en ha nc e th e  body 's  de fe nse  mechanisms  a g a in s t t h i s  s p e c i f i c  
v i r u s .

In  re c e n t s tu d ie s  bl oo d co pper  c o n c e n tr a ti o n s  showed a p o s it iv e  c o r r e la t io n  
w ith  th e  s e v e r it y  o f p e ri o d o n ta l d is e a s e , and bo th  zi nc and  co pp er  le v e ls  were  
fou nd to  be h ig h  in  in fl am ed  gums. To s tu d y  th e  exac t re la ti o n s h ip  o f th e se  
m eta ls  to  d is e a s e , s c i e n t i s t s  w i l l  now de te rm in e th e  e f f e c ts  o f gr ad ed  le v e ls  o f 
d ie ta ry  co ppe r and  zi nc on experi m enta l p e r io d o n ta l d is e a s e , and on  t i s s u e  
m eta bo li c  p ro cess es  in vo lv in g  co pp er  and  z in c . The r e la ti o n s h ip  o f th e se  m e ta ls  
to  th e  immune re sp onse  w i l l  a ls o  be ex am in ed .

S in ce  m a ln u tr it io n  ca n ca use  decre ase d  r e s is ta n c e  to  d is e a s e , an im al  s tu d ie s  
w i l l  a s s e s s  th e  In fl u en ce  o f po or  n u t r i t i o n  on th e  s p e c if ic  o ra l immune re sp onse  
to  c a r lo g e n ic  (d ecay -c ausi ng) b a c te r ia .  In  th e se  s tu d ie s  s a li v a ry  a n ti b o d ie s  
w il l be  m ea su re d,  b a c te r ia  w i l l  be  co unte d and c a r ie s  w i l l  be  sc ore d  in  an im al s 
on bo th  no rm al  and  on p r o te in - d e f ic ie n t  d i e t s .  M al no ur ishe d c h il d re n  w i l l  a ls o  
be  s tu d ie d .

A num ber  o f s tu d ie s  ha ve  re p o rt e d  t h a t  sodiu m f lu o r id e  a f f e c t s  th e  
m et ab ol ism  o f g lu cose  and  cyc lic -AMP  in  b a c t e r i a l  and mammalian  c e l l s .  Si nc e 
cyc lic -AMP  i s  in volv ed  in  many b io lo g ic a l p ro c e sse s , in c lu d in g  to o th  e ru p ti o n , 
s a li v a ry  s e c re ti o n , bon e re m od el in g and g in g iv i t i s ,  th e se  s tu d ie s  w i l l  be  pu rs ue d 
fu r th e r .
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D en ta l Res ea rc h I n s t i t u t e s

1977
A ppro p ri a ti on

Pos.  Amount

1978
Est im ate

In c re a se  or  
Dec reas e

P os. Amount P os. Amount

D en ta l Res ea rch
I n s t i t u t e s ................, ...........  $7,2 00 ,0 00 $7,2 00 ,0 00 0

Ludge t Mec hanism: 
(e se ar ch  G ra nt s

S p e c ia l............................. $ 7 ,2 00 ,0 00 ' $7,2 00,0 00 0

T o ta l......................... 7 ,2 00,0 00 7 ,2 00,0 00 0
J

In tr o d u c ti o n

The D enta l Res ea rc h I n s t i t u t e s  an d C en te rs  Program  su p p o rt s  f iv e  
u n iv e rs it y -b a s e d  i n s t i t u t e s  and  c e n te rs  wh ich co nd uc t br oad  pr og rams of  re se a rc h  
cover in g  th e  e n t i r e  ra nge o f o ra l h e a lt h  in v e s t ig a ti o n s . They were  i n i t i a t e d  in  
1967 to  p ro v id e  a s ti m u lu s  to  d e n ta l re s e a rc h  by c re a t in g  fa v o ra b le  en vi ro nm en ts  
wh ich wo uld  a t t r a c t  h ig h  q u a li ty  s c i e n t i s t s  from d i f f e r e n t  d i s c ip l in e s  to  work as  
teams on o ra l  pro ble m s.  Now in  t h e i r  te n th  y e a r , th e  I n s t i t u t e s  and  C en te rs  hav e 
e s ta b li s h e d  s tr o n g  b a s ic  sc ie n c e  prog rams wh ich in c lu d e  h ig h ly  e f f e c t iv e  
c o ll a b o ra ti o n  w it h  le a d in g  s c i e n t i s t s  th ro ughout th e  w orl d . C u rr e n tl y , th e  
i n s t i t u t e s  a re  begin nin g to  de ve lo p c o o rd in a te d  c l i n i c a l  re se a rc h  c a p a b i l i t i e s .

Bu dge t P o li c y , 1978

Sup po rt  w i l l  be pro vid ed fo r  appro x im ate ly  200 on go in g la b o ra to ry  p ro je c ts  
sp an ni ng  a wide  ra nge  of o ra l h e a lt h  re s e a rc h . In  a d d it io n , th e  c e n te rs  w il l 
g iv e  s p e c ia l a tt e n t io n  to  p ro je c ts  w it h  c l i n i c a l  re le v a n c e . S evera l o f th e se  
c l i n i c a l l y  o ri e n te d  p ro je c ts  a re  o u tl in e d  in  th e  fo ll ow in g  p a ra g ra p h s.

In v e s ti g a to rs  a t  one  i n s t i t u t e  w i l l  co m pl et e a c l i n i c a l  t r i a l  on  th e  
e f fe c ti v e n e s s  o f a to p ic a l ly  a p p li e d  ch em ic al  agen t c a l le d  Ara-A in  p re v e n ti n g  or  
a l l e v ia t in g  herp es sim pl ex  v ir u s  in fe c ti o n s  o f th e  l i p s  (f e v e r b l i s t e r s ) .  The 
s tu d y , in v o lv in g  appro xim ate ly  175 s u b je c ts , w i l l  be  co nd uc te d in  a d o u b le -b li n d , 
rand om ized  fa sh io n . The in v e s t ig a to r s  expec t to  obse rv e and  fo ll ow  s e v e ra l 
hu nd red in fe c ti o u s  e p is o d e s . In  p re p a ri n g  fo r  th e  c u r re n t c l i n i c a l  t r i a l ,  th e  
in v e s t ig a to r s  c a r r ie d  ou t a st udy  which  showed th a t tw en ty  p e rc en t o f th e  
s u b je c ts  in  a p ro fe s s io n a l sc hool p o p u la ti o n  c o n tr a c te d  th e  d is e a se  and  had  an 
av er ag e o f 1 .3  re c u rre n t in f e c t io n s .  The s tu dy  a ls o  e s ta b li s h e d  th a t  th e  tim e 
la p se  fro m th e  e a r l i e s t  t in g l in g  sen s a ti o n s  o f th e  l i p s  to  th e  a c tu a l ap pe ar an ce  
o f b l i s t e r s  av er ag ed  12 h o u rs .

At ano th e r c e n te r s tu d ie s  w i l l  be  c a r r ie d  ou t on th e  me chani sms of  
p o s tt ra u m a ti c  c r a n io fa c ia l p a in . The purp ose  o f th e  s tu d ie s  i s  to  c l a r i f y  th e  
pat hophysi o lo gy  o f pa in  and to  dev el op more  e f f e c t iv e  means  o f ma nagin g i t .  Both 
acu te  and ch ro n ic  p o s tt ra u m a ti c  pa in  w i l l  be  s tu d ie d  in  p a t i e n t s  who ha ve  
su s ta in e d  known ty pes o f a c c id e n ta l o r s u rg ic a l tr au m a.
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Biomaterials investigators at one center will seek to develop a 
self-activating, spring-driven device to expand maxillary (upper jaw) segments in 
babies with a bilateral cleft palate.

Another study will concentrate on the nervous system degeneration which 
occurs in diabetes mellitus. Using genetically diabetic mice, scientists will 
attempt to correlate craniofacial neuropathy with salivary function and oral 
sensory defects.
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Intramural Research

1977
Appropriation

Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. AmountPos. Amount

Intramural
Research....... ......  178 $10,625,000 178 $11,159,000 +$534,000

Introduction

The Institute's Intramural laboratory and clinical research studies are 
directed toward a better understanding of the causes of dental and oral facial 
diseases and disorders and the development of treatment, control and preventive 
measures.

The predominant diseases and abnormalities of the oral facial region are 
dental caries, periodontal disease, benign and malignant soft tissue lesions as 
well as congenital and acquired anomalies. Varied approaches and modalities of 
study are required. The investigative tools presently employed are those of 
biochemistry, biology, biophysics, immunology, microbiology, neurophysiology, 
virology, behavioral science, and clinical dentistry.

Budget Policy, 1978

A major effort of the Institute's laboratory programs is directed toward 
understanding the biosynthesis, structure and chemistry of the mineralized 
tissues which are involved in both caries and periodontal disease.

Recent studies have advanced our understanding of mineral formation in bones 
and teeth, providing a basis for studying the effect of fluoride and other trace 
elements on this process. Another projected area of inquiry is to assess the 
effects of fluoride on the physiology and morphology of bone. Efforts are also 
under way to investigate the organic framework of the mineralized tissues and its 
role in initiating and controlling the mineralization pr oc es s.

Two of the organic elements, collagen and proteoglycans, are also major 
components of most soft connective tissues. The Intramural program has 
contributed in a major way to knowledge about the biosynthesis and chemistry of 
collagen while the proteoglycan studies represent a recent addition. The kinds, 
composition, and relative proportions of these substances, and interactions among 
them are critical to tissue function and health. Special emphasis will be placed 
on following the collagen-proteoglycan Interactions in soft tissue and 
collagen-mineral interactions in tooth and bone.

A major commitment to oral microbiology and immunology continues to be an 
essential component of the Intramural program since both caries and periodontal 
disease result from complex interactions between bacteria, host factors, and the 
oral environment.

A new and promising approach is the study of bacterial plasmids. These 
extrachromosomal elements, known to code for characteristics of significant 
clinical interest such as toxin production and antibiotic resistance, have been 
found in various strains of oral bacteria. A model system has been developed 
which makes it possible to study their role in bacterial pathogenicity, as well 
as the significance of in vivo plasmid transfer between bacteria within the oral 
cavity.
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Ano th er  ad va nc e ha s be en  th e  de ve lo pm en t o f a f lu o re s c e n t an ti body  te chn iq ue  
fo r id e n t i f i c a t i o n  and q u a n ti f ic a ti o n  o f  s p e c i f i c  b a c te r ia  (A ct inom yc es) 
Im p li ca te d  in  p e ri o d o n ta l d is e a s e . This  te chn iq ue  w i l l  be  us ed  to  exam ine  th e  
ro le  o f th e se  or ga ni sm s in  human p e r io d o n ta l d is e a se  a s  p a r t o f a combined 
c l i n i c a l  and la b o ra to ry  pr og ram .

The a c t i v i t i e s  in  immunology a re  b ro a d ly  base d , w ith  em ph as is on 
unders ta nd in g  c e l lu la r  and  humo ra l Im m un olog ical  para m ete rs  o f p e ri o d o n ta l 
d is e a s e . Of p a r t ic u la r  i n t e r e s t  i s  th e  fi n d in g  th a t c e l l u l a r  re sp onse s to  
m ic ro b ia l p ro ducts  a re  un de r g e n e ti c  c o n t ro l .  F u rt h e r la b o ra to ry  s tu d ie s  w i l l  
he lp  d e fi n e  t h i s  g e n e ti c  b a s is ,  w hil e  c l i n i c a l  s tu d ie s  w i l l  ex p lo re  th e  e x is te n c e  
of  a p o s s ib le  im mun o-ge ne tic  fa c to r  in  sev e re  p e ri o d o n ta l d is e a s e .

Res ea rc h in to  s o f t t i s s u e  d is e a se s  w i l l  con ti n u e  w it h  em ph as is on th e  
e ti o lo g y  and p a th ogenesis  o f o ra l aph th ous u lc e r s ,  herp es si m pl ex  v ir u s  
In f e c ti o n s , and d is e a se s  o f th e  s a li v a r y  gla nd and  p an cre as . S tu d ie s  w i l l  be 
i n i t i a t e d  in to  th e  e ti o lo g y  o f human o r a l  and  la ry n g e a l p ap il lo m as,  be nig n  tum ors 
wh ich  n e v e r th e le s s  may becom e l i f e  th re a te n in g  bec au se  o f th e  da ng er  o f 
s u ffo c a ti o n .

To a id  in  th e  st udy and d ia g n o sis  o f  s a li v a r y  gl an d d is e a s e s , a 
radioimmun oa ssay  has  be en  de ve lo pe d fo r m ea su ring  s a li v a ry  am yl as e in  se ru m. A 
s im il a r  a ss ay  te chn iq ue i s  be in g  de vel oped  fo r  p a n c re a ti c  am yl as e.  Th ese ass ays 
w i l l  p ro v id e  new means  fo r  st udy in g  v a ri o u s  d is o rd e rs  o f bo th  g la n d s.

V ir use s in duce  th e  p ro d u c ti o n  o f in te r f e r o n ,  wh ich  in te r f e r e s  w it h  v ir u s  
m u lt ip l ic a t io n .  Re ce nt  in  v i t r o  s tu d ie s  dem onst ra te d th a t in te r f e r o n  en ha nc es  
h is ta m in e  re le a s e  from le u c o c y te s , su g g es ti n g  an  e x p la n a ti o n  fo r  more fr eq u e n t 
a tt a c k s  o f b ro n c h ia l as thma du ri ng  c e r ta in  v i r a l  in f e c t io n s .  The p o s s ib le  
e f f e c ts  o f in te r f e r o n  on o th e r b io lo g ic a l p ro cess es  w i l l  be  exp lo re d .

S tu d ie s  o f no rm al  and  ab no rm al  de ve lo pm en t o f o r a l - f a c i a l  s t r u c tu r e s  a re  
p ri m a r il y  d ir e c te d  tow ard  unders ta nd in g  th e  fo rm ati ve  p ro cess  a t th e  b io chem ic al 
le v e l .  B ir th  d e fe c ts  a re  bein g  s tu d ie d  and  a tt em p ts  a re  bein g  made to  det er m in e 
th e  r e l a t i v e  im po rt an ce  o f envir onm enta l i n s u l t s  and  g e n e ti c  f a c to r s .

Ano ther  l in e  o f in v e s t ig a ti o n  ex p lo re s  ab no rm al  mou th and  th ro a t anato my  of  
in fa n ts  and young c h il d re n  as  w e ll  as t h e i r  coo rd in a te d  pe rform an ce s o f fe e d in g , 
b re a th in g  and  c ry in g . Th ese o b se rv a ti o n s  in c re a se  our unders ta nd in g  o f 
ha nd ic ap pin g a b n o rm a li ti e s  in  fu n c ti o n .

Res ea rc h e f f o r t  on o ra l and f a c i a l  p a in  con ti n u es  w it h  th e  a p p li c a ti o n  of  
fu nd am en ta l know led ge about p a in  me chanism s to  c l i n i c a l  s tu d ie s  o f a c u te  and 
ch ro n ic  p a in . A word s c a le  has  be en  de vel oped  wh ich  q u a n ti f ie s  bo th  th e  amount 
of  p a in  exper ie nced  and th e  amount o f u n p le a sa n tn e ss  a s s o c ia te d  w it h  i t .  Thi s 
s c a le  w i l l  be  us ed  in  d e sc ri b in g  v a ri o u s  o r a l - f a c i a l  n e u ra lg ia s  and to  r a te  th e  
e f f ic a c y  o f new p a in  c o n tr o l te c h n iq u e s . O th er  c l i n i c a l  s tu d ie s  w i l l  e v a lu a te  
new s e d a ti v e  dru gs employ ed to  c o n tr o l a n x ie ty  and  ap pre hen si on  a s s o c ia te d  w ith  
am bul at ory  d e n ta l p ro ced u re s.  L abora to ry  re se a rc h  w i l l  fo cu s on th e  r o le  of  
p a in -s u p p re ss in g  pa thway s in  c o n tr o ll in g  behav io r a s s o c ia te d  w ith  a n x ie ty  or  
p a in fu l s t im u l i .  In s ig h ts  in to  su ch  p a in -s u p p re ss in g  sy stem s may le ad  to  th e  
de ve lo pm en t o f new p a in -c o n tr o l m et ho ds .

P ro ce dure s wh ich  f a c i l i t a t e  e a r ly  X-ray  d e te c ti o n  o f to o th  de ca y and  
p e r io d o n ta l d is e a se  a re  und er  s tu d y . E xper im en ta l X-ray  sy stem s a re  bein g  
modeled  to  dete rm in e th e  q u a li ty  and  q u a n ti ty  o f in fo rm ati on  re q u ir e d  fo r  a 
s p e c if i c  d ia g n o s ti c  s i tu a t io n .  Of p a r t i c u l a r  i n te r e s t  i s  th e  de ve lo pm en t of  
me tho ds  wh ich imp rov e d ia g n o s ti c  pe rfor m an ce  w hil e  a t  th e  same tim e m in im iz in g 
X-ray  exposu re .
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Direct Operations

1977 1978 Increase or
Appropriation Estimate______  Decrease
Pos. Amount Pos. Amount Pos. Amount

Direct
Operations...... ......  34 $3,320,000 34 $3,292,000 -28,000

Introduction

This activity provides for the overall administration, direction, and 
coordination of the Institute's grant and contract programs.

Also funded in this activity are the computer section, which analyzes 
and evaluates the programs of the Institute and the office of scientific 
communications which collects and publishes program information.

Budget Policy, 1978

National Institute of Dental Research review and approval activities 
include the Associate Director for Extramural Programs, a Deputy Associate 
Director, and assistant for special programs, 14 scientific program pro­
fessionals, and 8 technical and clerical support staff. Personnel of thi6 
activity are repsonsible for the planning and developing of scientific 
evaluation and fiscal management of the Institute's extramural programs.
These responsibilities include development of various mechanisms for support 
grants in 6 major program areas.

Program chiefs and their scientist administrators are responsible 
for all aspects of program planning, administration and individual project 
and program review which require scientific competency. Technical and 
clerical staff are required to supplement the efforts of scientific staff 
in achieving the Institute's goals.

The National Institute of Dental Research's contract program includes an 
Associate Director, 3 contract specialists, a staff assistant, and 3 clerical 
support staff. Personnel of this activity are responsible for the development, 
implementation, and evaluation of research and development contracts in the 
program areas of caries, periodontal diseases, restorative materials, 
craniofacial anomalies, soft tissue stomatology and nutrition, and pain 
control and behavioral studies.

This activity will continue to administer, manage, and review the grants 
and contract program, and provide analyses and evaluation.

87-1 55 0  - 77 -  36



Prog ram  Management

1977
A pp ro p ri a ti o n
P o s . Amount

1978
Est im at e_____

Pos. Amount

In c re a se  or  
Dec re as e

P os. Amount
Pro gra m Manag ement ................ 31 $1 ,1 05,0 00 30 $1 ,0 94 ,0 00  -1 -$ 11 ,0 00

In tr o d u c ti o n

This  a c t i v i t y  support s  th e  o v e ra ll  a d m in is tr a ti o n , c o o rd in a ti o n , and  d ir e c ti o n  o f  th e  v a ri e d  pr og rams and  a c t i v i t i e s  o f th e  N a ti o n a l I n s t i t u t e  o f D en ta l R es ear ch . The O ff ic e  o f th e  D ir e c to r p ro v id es  fo r th e  p la n n in g , 
d i r e c t io n ,  manag ement , and c o o rd in a ti o n  o f a l l  I n s t i t u t e  a c t i v i t i e s ;  th e  re vi ew  of c u r re n t and pr op os ed  pro gr am s,  d is se m in a ti o n  o f new kno wledge to  th e  d e n ta l 
p ro fe s s io n  and  th e  p u b li c  to  en co ur ag e th e  a p p li c a ti o n  and us e o f p re v e n ti v e  and th e ra p e u ti c  m ea su re s,  as w e ll  as th e  p ro v is io n  o f te c h n ic a l and  a d m in is tr a ti v e  
d a ta  on d e n ta l re sea rc h  and  s t a t i s t i c a l  in fo rm ati o n  on d e n ta l and  o r a l - f a c i a l  d is e a s e , an d th e  su p e rv is io n  o f a d m in is tr a ti v e  support  s e rv ic e s .

Pro gram P la ns  fo r 1978

The s t a f f  su pport ed  by t h i s  a c t i v i t y  w i l l  con ti nue  to  p ro v id e  prog ram gu id an ce  an d a d m in is tr a ti v e  management to  th e  I n s t i t u t e 's  s t a f f ,  in  th e  
fu r th e ra n c e  o f th e  I n s t i t u t e 's  pr og ra m s.

One a d m in is tr a ti v e  p o s it io n  ha s be en  removed  in  1978 w it h  th e  goal of  
m in im iz in g p o te n t ia l  d u p li c a ti o n  and la y e r in g  in  th e  P ub li c  H eal th  S e rv ic e .
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National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Caries. (Public Health Service Act, Title IV, Part C)

1978
1977 Budget

A ppro p ri a ti on  E st im ate
Pos. Amount Authorization Pos. Amount

39 $10,367,000 Indefinite 39 $10,728,000

Purpose: In 1971, additional funds were authorized to create the National Caries 
Program (NCP), a highly organized research and development effort intended to 
develop methods to eliminate caries as a major health problem.

Explanation: The programs of this activity are carried out by support of 
research grants, research contracts, graduate training grants, fellowships, 
research career awards, and direct operations.

Accomplishments in 1977: Over 200 anticaries agents were screened, 16 advanced 
to animal testing and two to initial human trials. To improve effectiveness of 
such compounds, as well a6 topical fluorides, slow-release technology for 
intraoral use is under study. One method was perfected to where it released 
prescribed, constant amounts of fluoride for 6 months. Animal tests confirm the 
feasibility of this approach.

Research on a vaccine against caries showed that when infant monkeys had received 
a dose of decay-causing streptococci by stomach tube, a single subsequent 
vaccination induced very high and persistent blood antibody titers against these 
bacteria. Apparently this resulted from "priming" the immunologic system before 
it fully matured, and suggests a promising avenue for research toward an eventual 
human vaccine.

To publicize their ease and cost-effectiveness, we continued a Community 
Demonstration of school-based fluoride mouthrinsing at 16 sites across the 
country and released a film for use by television stations. Requests for 
information on how to start a caries-preventive program were answered with a 
detailed instruction manual.

Approximately 88 research grants, 5 career awards, 8 individual awards, 3 
institutional awards and 43 research and development contracts will be supported 
in 1977.

Objectives for 1978: Research and development will continue on all approaches to 
caries prevention including antimicrobials, plaque dissolving agents, 
immunization, non-cariogenic sweeteners, and topical and systemic fluoride. 
Emphasis will increase in the areas of delivery system development, clinical 
trials, cost-benefit evaluation and dissemination of information on and 
demonstration of tested technics for caries prevention.

Approximately 95 research grants, 5 career awards, 11 individual awards, 1 
institutional award, and 43 research and development contracts will be supported 
in 1978.



National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Periodontal Diseases. (Public Health Service Act, Title IV, Part C)

1977
Appropriation

Pos. Amount

____________ 1978______________________
Budget

Estimate_______
Authorization Pos. Amount

$7,161,000 Indefinite $7,966,000

Purpose: To develop new knowledge on the cause, treatment and prevention of periodontal diseases, the major cause of tooth loss in adults, so that the 
natural dentition can be maintained throughout life.

Explanation: Research programs are carried out by support of grants, contracts, individual awards, institutional awards, and career awards.

Accomplishments in 1977: Bacteria of the genus Actinomyces were implicated in gingivitis because they evoke a specific cellular immune response in patients with gingivitis, whereas other bacteria do not. Patients with the severe 
diseases periodontosis and rapid periodontitis were shown to have defective 
white cells unable to migrate or engulf foreign materials normally. Moreover, animals infected with bacteria from these patients had a striking depression of both cellular and humoral immune responses. Prostaglandins were found to 
prevent normal fibroblast cells from forming collagen. The fibroblasts from diseased periodontal tissues failed to produce normal collagen, but instead, 
synthesized an unknown, weaker type. In ongoing studies on treatment, 
tetracycline therapy and mechanical treatment have thus far prevented 
periodontal bone loss for four years.

Support in 1977 will include approximately 97 regular research grants, 8 
contracts, 10 individual awards, 12 institutional awards, and 4 career awards.

Objectives for 1978: Clinical studies will be initiated to confirm findings implicating specific bacteria in the causation of the different periodontal 
diseases. Studies will be supported to determine whether the suspect 
organisms can cause disease by the direct action of their enzymes and toxins, 
or through specific host immune mechanisms. The predominant host immune 
response in each clinical disease entity will also be established. In addition, the osteoclastic substance Osteoclast Activating Factor and the 
osteogenic substance Bone Morphogenetic Protein will be studied to determine their biochemical structure and activation sequence. The testing of 
antibacterial agents will also be expanded. To accelerate these investigations, the Institute will initiate one or two clinical periodontal research 
centers.

Support in 1978 will include approximately 106 regular research grants, 8 
contracts, 4 career awards, 14 individual awards, 7 institutional awards, 
and 2 multidisciplinary centers.
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National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Restorative Materials. (Public Health Service Act, Title IV, Part C)

1977
Appropriation

Po s. Amount

--  $3,122,000

1978

Authorizatlan
Indefinite

Budget
Estimate

Pos. Amount

--- $3,143,000

Purpose: To develop and test new biomaterials and devices so that oral and 
facial tissues damaged by dental disease, congenital anomalies, and accidents 
can be restored to desirable function and appearance.

Explanation: These activities are accomplished by utilizing research grants, 
contracts, institutional fellowships, individual fellowships and research 
career awards .

Accomplishments in 1977: In animal experiments, metal alloys, vitreous carbon 
and bioglass were the most promising materials for dental implants. Uniquely, 
bioglass implants stimulated the growth of bone and connective tissue adjacent 
to the implant. The composite filling developed through Institute research 
has become the most widely used filling for front teeth. It is estimated 
that the new composites save the public $284 million per year.

Approximately 42 research grants, 2 career awards, 5 individual awards, 3 
Institutional awards, and 5 research and development contracts will be 
supported in 1977.

Objectives for 1978: During 1978 staff will develop definitive plans for 
long-term clinical tests of dental implants already in clinical use, and 
will also initiate new studies on the efficacy of vitreous carbon and 
bioglass implants in humans. Finite element analysis will be employed to 
optimize implant design, so that functional stress and strain can be 
minimized and bone resorption can be avoided. Coordinated laboratory and 
clinical studies of amalgam fillings will be carried out to determine the 
exact cause of clinical failure. Scientists will develop new formulations 
to increase the hardness and durability of composite fillings so that they 
can be employed on the chewing surfaces of molar teeth. To develop a cost/ 
effective sealant to protect the chewing surfaces of the teeth against 
decay, investigators will seek to devise durable, retentive materials which 
can be easily applied to large numbers of children.

Approximately 48 research grants, 2 career awards, 5 individual awards, and 
5 research and development contracts will be supported in 1978.



N ati o n a l I n s t i t u t e s  o f H eal th

N a ti o n a l I n s t i t u t e  o f D enta l Res ea rc h

Program  Pu rp os e and Accom pl ish me nts

A c t iv i ty : C ra n io fa c ia l Ano m al ie s. (P u b li c  H eal th  S erv ic e  A ct,  T i t l e  IV, P a rt  C)

1977
A pp ro p ri a ti o n

P os. Amount

1978

A u th o ri z a ti o n

Bud get
E st im ate

P o s . Amount

In d e f in i te $7 ,6 78 ,0 00$7 ,4 01 ,0 00

P urp ose : To co nd uc t re s e a rc h  on th e  tr e a tm e n t and  p re v e n ti o n  o f su ch  
c ra n io fa c ia l  d is o rd e rs  as c l e f t  l i p / p a l a t e ,  m alo ccl usi on  of  th e  te e th  and  ja w s,  and d is fi g u re m e n ts  a cqu ir ed  th ro ugh a c c id e n ts  o r s u rg ic a l p ro ced u re s,  so  th a t th e  im pa ct  o f th ese  c o n d it io n s  w i l l  be  le sse n e d .

E x p la n a ti o n : R es ea rc h prog rams a re  ac co m pl ishe d by u t i l i z i n g  re se a rc h  g ra n ts , c o n t r a c ts ,  i n s t i t u t i o n a l  fe ll o w s h ip s , in d iv id u a l fe ll o w sh ip s  and  re s e a rc h  c a re e r aw ar ds.

Accom pl ish me nts  in  19 77 : S c ie n t i s t s  ha ve  shown th a t th e  s p e c if i c  c le ft -p ro d u c in g  re a c t io n s  bro ug ht about by c o r t ic o s te r o id s  in  s u sc e p ti b le  mice occ ur in  th e  c e l l  n u c le u s . C ort is one r e a c t s  w ith  n u c le a r re c e p to rs  to  form  ch em ic al  comp lex es wh ich i n te r f e r e  w ith  no rm al  p ro te in  s y n th e s is . Re ce nt  s tu d ie s  in d ic a te  th a t p a la ta l  s h e lf  r o ta t io n ,  a c r i t i c a l  even t fo r  no rm al p a la te  de ve lo pm en t,  r e s u l t s  from  ne ur om us cu la r a c t i v i t y  wh ich  ca n be depre ss ed  o r en ha nc ed  by s p e c if ic  d ru g s . In  p sy ch o so c ia l s tu d ie s , c l e f t  p a la te  c h il d re n  showed more  in h ib i t i o n ,  more te n s io n , and  more ad ju st m en t d i f f i c u l t i e s  th an  u n a ff e c te d  c h il d re n . They a ls o  made lo wer  ac hi ev em en t sco re s  and  were le s s  c r e a t iv e .  A new fa c to r  wh ich  
p re v en ts  th e  gro wt h o f new bl oo d v e s s e ls  was d is co v ere d  in  th e  f lu id  o f c u lt u re d  c a r t i l a g e  c e l l s .  The new subst ance  i s  a su g ar-c o n ta in in g  p ro te in ,  wh ich  i s  b e li e v ed  to  a c t  on th e  s u rf a c e s  o f th e  c e l l s  wh ich  form bl oo d v e s s e ls .  New ev id en ce  In d ic a te s  th a t a s p e c ia l c o n t r a c t i l e  c e l l ,  th e  m y o fi b ro b la s t,  b ri n g s  ab out th e  c e l l  and t i s s u e  movement n ecessa ry  fo r no rm al  gr ow th .

Su pp or t in  1977 w i l l  in c lu d e  app ro x im ate ly  109 re s e a rc h  g ra n ts , 4 c a re e r  aw ar ds , 12 in d iv id u a l aw ar ds , 7 i n s t i t u t i o n a l  aw ar ds , and  8 re sea rc h  and  de ve lo pm en t c o n t r a c t s .

O b je c ti v es  fo r  1978 : S c ie n t i s t s  w i l l  exa mine an im al  and human c e l l s  to  lo c a li z e  s p e c if i c  ch em ic al  s i t e s  wh ere  d ru g s , su ch  as c o r ti s o n e , re a c t w it h  th e  bod y in  cau si ng  c l e f t  p a la te . Rhesu s monkeys  w i l l  be  s tu d ie d  to  dete rm in e th e  e f f e c ts  of  th e  in d u s t r i a l  p o is o n s,  p o ly c h lo ri n a te d  b ip heny ls  (PCB) and
te tr a c h lo rd ib e n z o -p -d io x in  (TCDD) on  o ra l f a c ia l  s t r u c tu r e s .  In  lo ng  te rm  s tu d ie s  o f p a ti e n ts  a f f l i c t e d  by d is f ig u r in g  c r a n io fa c ia l anom ali es , th e  op tim al  ag e fo r  s u rg ic a l c o r re c ti o n  w i l l  be  e s ta b li s h e d , and th e  e f f ic a c y  of
co m pr eh en sive  tr ea tm en t w i l l  be  a s s e ss e d . G en et ic  f a c to r s  w i l l  a ls o  be s tu d ie d .

A pp ro xi m at el y 116 re se a rc h  g ra n ts , 4 c a re e r aw ar ds , 3 in d iv id u a l aw ar ds , 4 i n s t i t u t i o n a l  aw ar ds , and 8 re s e a rc h  and  de ve lopm en t c o n tr a c ts  w i l l  be  su pp ort ed  in  1978 .
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National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Pain Control and Behavioral Studies. (Public Health Service Act, 
Title IV, Part C)

1977
Appropriation
Po s. Amount

1978

Authorization

Budget
Estimate_______

Pos. Amount

$1,689,000 Indefinite --- $1,828,000

Purpose: To develop new methods and approaches for preventing or alleviating 
dental and oral facial pain, for modifying behavior detrimental to oral health, 
and for achieving public acceptance of new preventive measures.

Explanation: These activities are accomplished by utilizing research grants, 
contracts, institutional fellowships, individual fellowships, and research career 
awards.

Accomplishments in 1977: Recent research provided new knowledge on pain 
measurement and pain relief. In pain measurement studies, investigators employed 
signal detection theory (SDT) , a new methodology which enables scientists to 
separate and measure the objective and subjective components of human pain. SDT 
analysis showed that acupuncture and nitrous oxide not only affected the 
physiologic sensitivity to pain, but also produced an attitudinal change which 
made the subjects less willing to admit painful stimuli. Codeine, a narcotic 
prescribed for pain after dental surgery, was found to be no more effective than 
aspirin, or its substitute acetaminophen. When children were shown video taped 
films depicting well-behaved, cooperative children receiving dental treatment, 
the children viewing the films improved their own behavior in the dental chair.

Approximately 22 research grants, 2 career awards, 3 individual awards, 2 
institutional awards, and 1 research and development contract will be supported 
in 1977.

Objectives for 1978: During FY 1978 studies on the relief of pain by drugs, by 
electroanalgesia and by biofeedback techniques will be supported. To develop 
safer, more effective pain control for dental outpatients, scientists will test 
combinations of intravenous sedation and Inhalation anesthesia. In the 
electroanalgesia studies scientists will examine the effects of pain-preventing 
currents on the dental pulp, or nerve-containing tissue of the tooth. By means 
of electronic biofeedback techniques, patients with intractable pain in the 
joints and muscles of the jaws will be made aware of their muscle tension, and 
trained to obtain relief by relaxing. To stimulate behavioral science research, 
staff will convene regional conferences and will publish descriptions of program 
interests in professional journals.

Approximately 24 research grants, 2 career awards, 5 Individual awards, 1 
institutional award, and 1 research and development contract will be supported in 
1978.



National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Soft Tissue Stomatology and Nutrition Program Branch. (Public Health Service Act, Title IV, Part C)

1977
__ Apprspriagipn__
Pos. Amount

_____________1978______________________
Budget

Estimate_______
Authorization £22.- Amount

$3,583,000 Indefinite $3,893,000

Purpose: To develop basic information on the cause, treatment and prevention of canker sores, fever blisters, oral cancer, and new knowledge on oral disorders related to nutritional imbalance, to abnormal salivary secretions, and to disturbed mineral metabolism.

Explanation: These activities are accomplished by utilizing research grants, contracts, institutional fellowships, individual fellowships and research career awards.

Accomplishments in 1977: By carefully noting the appearance, location and size of early oral cancer lesions, investigators were able to develop new diagnostic criteria which should improve the detection and cure rate of oral cancer. Recent nutritional studies have shown that "normal doses" of aluminum
hydroxide-containing antiacids result in reduced absorption of phosphorus and increased excretion of calcium and fluoride. Scientists have found an effective blocking agent which specifically prevents the pain and excessive salivation experienced by patients being treated with the anti-tumor chemical cyclocytidine.
Approximately 38 research grants, 8 career awards, 10 individual awards, 9 institutional awards, and 5 research and development contracts will be supported in 1977.

Objectives for 1978: Oral cancer researchers will refine newly developed diagnostic criteria and will initiate studies to confirm recent findings on the early detection of oral malignancies and to determine survival rates after early 
surgery. Attempts to prevent fever blisters by vaccination have not seemed promising because the causative herpes virus localizes in nervous tissues and remains protected from Immune cells, and because virus nucleic acids in the vaccines may cause cancer. Since recent studies indicated that immunization early in life may safely prevent infection, scientists will now study the efficacy of a series of nucleic acid-free vaccines. Since copper and zinc seem to be related to the manifestations of periodontal disease, animal studies will be carried out to determine the exact role of these metals to disease.
Scientists will assess the influence of poor nutrition on the oral immune response to cariogenlc (decay-causing) bacteria in animals and in children. Investigators will also study the effects of fluoride on cyclic AMP and glucose metabolism in a variety of mammalian tissues.

Approximately 46 research grants, 8 career awards, 14 individual awards, and 4 institutional awards, and 5 research and development contracts will be supported



567

National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity:
Part C)

Dental Research Institutes. (Public Health Service Act, Title IV

1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

--- $7,,200,000 Indefinite --- $7,200,0b0

Purpose: To carry out coordinated multidisciplinary oral health
research which utilizes the full resources of the biological, physical, and 
social and clinical sciences in a university setting.

Explanation: The programs of this activity are supported by research grants.

Accomplishments in 1977: Investigators at the five Institutes and Centers, 
working in interdisciplinary teams, carried out research activities covering 
nearly all phases of oral health, and published their findings in more than 
500 scientific papers.

Objectives for 1978: During FT 1978 support will be provided for approximately 
200 ongoing laboratory projects spanning a wide range of oral health problems. 
In addition, the centers will devote special efforts to the development of 
projects with clinical relevance.
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N ati ona l I n s t i t u t e s  o f H eal th

N a ti o n a l I n s t i t u t e  o f D en ta l R es ea rc h

Pro gra m Pu rp os e and  Ac compl ish men ts

A c ti v it y : In tr am u ra l R es ea rc h (P u'ol ic  H eal th  S e rv ic e  A ct , T i t le  IV, P a r t C)

1977
A ppro p ri a ti on

Pos . Amount

1978

A u th o ri za ti o n

Budget
E st im ate ________

P os. Amount

178 $1 0, 62 5, 00 0 In d e f in i te 178 $11 ,1 59 ,0 00

P urp ose : The la b o ra to ry  and c l i n i c a l  re s e a rc h  s tu d ie s  o f th e  I n s t i t u t e  a re  
co nc er ne d w ith  th e  c au se s , p re v e n ti o n , and tr e a tm e n t o f d is e a se s  and  d is o rd e rs  of  th e  o ra l  c a v it y  an d f a c ia l  re g io n , e .g . ,  d e n ta l c a r l e s ,  p e ri o d o n ta l d is e a s e , o ra l  s o f t t i s s u e  d is e a s e s , c o n g en it a l and  acq u ir ed  d e fe c ts  and  p a in .

E x p la na ti on:  The In tr am u ra l Pro gra m i s  c a r r ie d  on in  7 la b o ra to r ie s  and 
b ra nches . A d e n ta l c l i n i c  i3  m ain ta in ed  fo r c l i n i c a l  re s e a rc h , and  a ls o  p ro v id es  s e rv ic e  fo r  c e r t a in  p a t ie n ts  p a r t ic ip a t in g  in  th e  NIH C li n ic a l C en te r Pr og ra m s.

Accom pl ish me nts  in  19 77 : Ev iden ce  i s  mou nt ing th a t  g e n e ti c  f a c to rs  p la y  an 
im port an t ro le  in  many of th e  d is e a s e s  un de r in v e s t ig a ti o n . A g e n e ti c  b a s is  was  fou nd  fo r  th e  im m un ol og ical  re sp onse  to  m ic ro or ga ni sm s im p li ca te d  a s  e ti o lo g ic  agen ts  o f p e r io d o n ta l d is e a s e . F u r th e r , v i r a l  in d u c ti o n  of  a d ia b e te s - li k e  
syndrome in  mice wa3 shown to  be  g e n e t ic a ll y  de te rm in ed . G en et ic  fa c to r s  we re a ls o  im p li c a te d  in  S ji Jg re n 's  synd rom e, a d is e a s e  c h a ra c te r iz e d  by d ry  mo uth.

S ig n i f ic a n t ad va nc es  we re made toward unders ta nd in g  s p e c if i c  s te p s  o f th e  immune re a c t io n s  wh ich  le ad  to  th e  d e s tr u c t io n  o f th e  t i s s u e s  th a t  hold  th e  to o th  in  th e  ja w . Two c la s s e s  o f ch em ic al  f a c to rs  we re id e n t i f ie d  
wh ich  c o n tr o l th e  complex  in te ra c ti o n s  be tw een c e l l s  of th e  immune  sy st em .
I t  was a ls o  shown th a t  m ic ro b ia l p ro d u c ts  s ti m u la te  h o s t c e l l  to  s e c re te  a f a c to r  wh ich  in duces bon e d e s tr u c t io n .

Ad vance s in  re s e a rc h  on o r a l - f a c i a l  p a in  and pa in  c o n tr o l in c lu ded  
de ve lopm en t o f a word s c a le  used  to  e v a lu a te  th e  e f f e c t  o f a n x ie ty -r e d u c in g  dru gs on p a t ie n ts  und er go in g o ra l su rg e ry . I t  was foun d th a t th e  dr ugs  pr od uc ed  a more  re la x e d , c o o p era ti v e  p a ti e n t who u s u a ll y  d id  n o t r e c a l l  th e  s u rg ic a l p ro ced u re .

O b je cti ves  fo r  19 78 : High p r io r i t y  w i l l  be  g iv en  to  s tr e n g th e n in g  c l i n i c a l  
re se a rc h  pro gra m s,  e s p e c ia ll y  th o se  co nc er ne d w it h  p e ri o d o n ta l d is e a s e . The prog ram w i l l  be  c o o rd in a te d  w ith  p re s e n t la b o ra to ry  e f f o r t s  to  ga in  fu r th e r  
in s ig h t in to  sy st e m ic , m ic ro b ia l and im mun ol og ical  f a c to rs  in volv ed in  th e  human d is e a s e  p ro c e ss .

Ano ther  p r i o r i t y  o b je c ti v e  i s  to  augment p re s e n t e f f o r t s  in  f lu o r id e  re s e a rc h . A tre men do us  ex pa ns io n ha s ta ken  p la c e  in  ou r unders ta nd in g  o f 
b io lo g ic a l p ro c e sse s  du ri ng  th e  l a s t  deca de. This  new know led ge and modern te ch no lo gy w i l l  now be  a p p li e d  to  q u e sti o n s  conce rn in g  m eta bo li c  and c e l l u l a r  e f f e c ts  o f f lu o r id e .

C urr en t pr og rams w i l l  con ti nue  al ong th e  g e n e ra l li n e s  in d ic a te d  un de r th e  p re ced in g  lo ng n a r r a t iv e .
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National Institutes of Health

National Institute of Dental Research

Program Purpose and Accomplishments

Activity: Direct Operations (Public Health Service Act, Title IV, Part C)

1978
1977

Appropriation
Pos. Amount Authorization

Budget
Estimate_______

Pos. Amount

34 $3,320,000 Indefinite ' 34 $3,292,000

Purpose: This activity supports the scientific and administrative management of 
NIDR's grant and contract programs, and the computer section.

Explanation: This office is responsible for the review, development, 
implementation, evaluation and fiscal management of the Institute's extramural 
programs.

Accomplishments of 1977: The staff supported by this activity continues to 
provide scientific and administrative management of the Institute's research 
grant and contract activities.

Objectives for 1978: This activity will continue to administer, manage, and 
review the grants and contract program, and provide analyses and evaluation.



N ati o n a l I n s t i t u t e s  o f H ea lt h

N a ti ona l I n s t i t u t e  o f D en ta l Res ea rc h

Program  Pu rp os e an d Accom pl ish me nts

A c t iv i ty : Pro gra m Manageme nt. (P u b li c  H eal th  S erv ic e  A ct , T i t l e  IV, P a rt  C)

1977
A p pro p ri a ti on

P os. Amount

1978

A u th o ri za ti o n

Budge t
Est im ate _______

P o s . Amount

31 $1 ,1 05 ,0 00 In d e f in i te 30 $1, 09 4, 00 0

P urp ose : Thi s a c t i v i t y  su p p o rt s  th e  o v e ra ll  p la n n in g , d i r e c t io n ,  c o o rd in a ti o n  and  
e v a lu a ti o n  o f th e  pr og rams of th e  N a ti ona l I n s t i t u t e  o f D enta l R es ea rc h.

E x p la n a ti o n : Thi s a c t i v i t y  su p p o rt s  th e  D ir e c to r and  h is  im med iate  s t a f f ,  
Pro gra m pla nn in g  and  e v a lu a ti o n  o f f i c e ,  o f f ic e  o f s c i e n t i f i c  and  h e a lt h  r e p o r ts , 
re s e a rc h  d a ta  o f f ic e ,  f in a n c ia l man agem ent o f f i c e ,  g e n e ra l a d m in is tr a ti o n  
and  pers o n n el o f f ic e .

Ac comp lis hm en ts in  19 77 : The s t a f f  su pport ed  by t h i s  a c t i v i t y  p ro vid ed th e  
le a d e r s h ip , pro gram  guid ance,  and  o v e ra l l  a d m in is tr a ti o n  fo r th e  pr og rams o f 
th e I n s t i t u t e ,  as  w e ll  as co nduct in g  a br oad  prog ram of in fo rm ati on  d is se m in a ti o n  
d ir e c te d  to  s c i e n t i s t s ,  d e n ta l p r a c t i t io n e r s  and  th e  p u b li c .

O b je c ti v es  in  1978: This  a c t i v i t y  w i l l  c on ti nue  to  p ro v id e  th e  d i r e c t io n ,  
c o o rd in a ti o n  and  a d m in is tr a ti o n  o f th e  I n s t i t u t e 's  pr og ra m s.
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T uesday, March 8, 1977.

NATIONAL INSTITUTE OF ARTHRITIS, METABOLISM, 
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DR . B E N JA M IN  T. BURTON, ASS OCIA TE  D IR EC TO R  FO R PR OGRAM  

A N A LY SIS  AND S C IE N T IF IC  COM M UNIC ATI ON, N A TIO N A L IN S T I­
TU TE OF A R T H R IT IS , M ETABO LIS M , A ND  D IG E S T IV E  D IS EA SES

F.  L. M IL LS, E X E C U T IV E  O FFIC E R , N A T IO N A L  IN S T IT U T E  OF 
A R T H R IT IS , M ETABO LIS M , AND D IG E S T IV E  D IS EA SES

DO NA LD  F.  C Y PH E R S, F IN A N C IA L  M A N A G EM EN T O FFIC ER , N A ­
TIO N A L I N S T IT U T E  OF A R T H R IT IS , M ETABOLI SM , AND D IG E ST IV E  
D IS EA SES

H . R IC H A R D  M IL L E R , A SSIS TA N T D IR EC TO R , BUDGET , D IV IS IO N  
OF F IN A N C IA L  M A N A G EM EN T, N A T IO N A L  IN S T IT U T E S  OF 
H E A L T H

E L L E N  W O RM SER, D IR ECTO R, D IV IS IO N  OF H E A L T H  BUDGET  A N A L ­
Y SIS , O FFIC E  OF T H E  A SSIS TA N T SEC R ETA R Y , COM PT ROLL ER  

DR . GEO RGE BR OO KS , ASS OCIA TE  D IR EC TO R  FO R EX T R A M U R A L
PR OG RAM  A C T IV IT IE S

DR.  N AN CY  CU M M IN GS,  ASS OCIA TE  D IR EC TO R  FO R K ID N E Y , UR O-  
LO GIC,  AND BLOOD D IS EA SES

DR.  L E ST E R  SA LA NS , ASS OCIA TE  D IR EC TO R  FO R D IA B E T ES, EN DO­
C R IN E  A ND M ETABOLI C D IS EA SES

DR.  HAROLD  ROTH , ASS OCIA TE  D IR EC TO R  F OR D IG E S T IV E  D IS EA SES 
AND N U T R IT IO N

Mr. Flood. Now we will have the National Inst itute  of Arthriti s,
Metabolism, and Digestive Diseases.

That  presentation  will be made by Dr. G. Donald Whedon, the
Director.

We have your biographical sketch which we will place in the record 
at this point.

[The biographical sketch follows:]
BIO GRA PHICAL  SK ET CH

N am e: D r. G. D on ald  W he do n.
P o sit io n : D irec to r, N at io nal  In s ti tu te  of  A rt h ri ti s,  M etab ol ism , an d D iges tiv e 

D isea se s (N IA M DD ).
B ir th pla ce  and  d a te : Ge neva , N.Y., Ju ly  4 ,1915.
E d u ca ti o n : A.B.,  1936, H obart  C olleg e; M.D., 1941, U niv er si ty  of Roc he ster  

Schoo l o f M ed ic in e; Sc.D . (h on .) , 1967, H obar t Col lege.
E xperi ence: D ire ct or , NIAM DD , 1962-p re se n t; A ss is ta n t D irec to r, NIAM DD , 

1956 -62; Ch ief , Meta bo lic  D isea se s B ra nc h,  NIAM DD , NIH , 19 52 -65;  (o rg an iz er  
fo r DGMS pr og ra m  of m ult ic at eg ori ca l cl in ical  re se ar ch  ce nt er s,  now in  DR R,  
195 9-61) ; p hy si ci an , ou tp ati en t dep ar tm en t,  New Yo rk H os pi ta l, 19 47 -52: ass is t­
a n t ph ys ic ian,  ou tp ati en t dep ar tm en t,  Ne w Yo rk H os pi ta l,  1944—47 ; ass is ta n t pr o­
fe ss or  of  med ici ne . Cor ne ll U ni ver si ty  M ed ical Colleg e. 19 50 -52; in st ru c to r of 
me dic ine , Cor ne ll U ni ve rs ity Me dic al Col lege, 19 44 -50; ass is ta n t in  me dicin e, Uni-



572

vers ity of Rochester School of Medicine, and a ssi sta nt resident phys ician  in medi­cine, Strong Memorial Hospital, 1942-44; intern  in medicine, Mary Imogene Bas­sett Hospital, Cooperstown, N.Y., 1941—42.
Association mem berships : Associat ion of American Physi cia ns; the  Endocrine Society (postgraduate committee, 1962-65) ; American Rheumatism Assoc iation; American Diabetes Association (Board of Direc tors ,1970-76, P ostgra duate  Edu­cation  Committee, 1971) ; American Fed erat ion for Clinical Res earch;  New York Academy of Sciences ; American Associat ion for the Advancement of Science;  American Physiological Soc iety ; The Gerontological Soc iety ; Amer ican Insti tute of Nu trit ion ; Pan  American Medical Associatio n; American Gastroenterological Ass ocia tion ; Aerospace Medical Associatio n; Orthopaedic Research Soc iety ; American Academy of Orthopaedic Surgeons (honorary member).
Special awards,  citations, publications , or act ivi ties: PHS Superior Service Award, 1967; Citation to Alumni Award,  University of Rochester, 1971; NASA Exceptional Scientific Achievement Medal, 1974; Endocrine Society Ayers t Award, 1974; Certified, American Board of Intern al Medicine, 1950; Certified American Board of Nutr ition , 1968; Special Postdoctoral PHS Fellowship, New York Hospital -Cornell Medical Center, Jan uary l-. Iun e 30, 1951; Subcommittee on Calcium, Committee on Die tary  Allowances, Food and Nutriti on Board,  Na­tional Resea rch Council. 1959-64 ; Editoria l Board, Jou rna l of Clinical  Endo­crinology and Metabolism, 1960-67; Edi tor ial Board, Calcified Tissue Research, 1967-76; Scientific Council of the Maryland Academy of Sciences, March 1965-71; Council, Nat iona l Frogram for Dermatology, 1971-75; princ ipal investigato r of Calcium-Nitrogen Metabolic Balance Study  on NASA Gemini-VII  Space Flight, December, 1965, and for similar  stud ies on Skylab series of NASA space flights, 1973-74; Consultant to Space Medicine Division, Office of Manned Space Fligh t, NASA, Nov. 1963-74; Unive rsity  of Rochester  Unive rsity  Alumni Council and Medical Alumni Association Council. 1971-76; University  of Rochester  Trus tees Council, 1971-76, Chairman, 1974-75; American Insti tu te  of Biological Sciences Medical Program Advisory Tanel to NASA, Chairman, 1971-75; Chairman, Life Sciences Committee, NASA, 197 4-present ; member, Space Program Advisory Council, NASA, 1974-present.
Dr. Whedon is the autho r of over 60 scientific pape rs on metabolic and phys­iologic stud ies of convalesence, immobilization, paraly tic poliomyeli tis, diseases of bone p art icu lar ly including osteoporosis, human energy metabo lism and space medicine.
Mr. F lood. Do you have some people with you tha t you want us to meet?
Dr. Whedon. Yes, sir.
With me are Dr. Benjamin T. Burton, Associate Director for Pro ­

gram Analysis and Scientific Communication; Mr. Francis Mills. E x­
ecutive Officer; Donald Cyphers, Financial Management Officer; Dr. 
George Brooks, Associate Directo r for Extramural Program Activi­
ties; Dr. Nancy Cummings, Associate Director for Kidney, Urologic 
and Blood Disease, Dr. Lester Salans, Assistant Direc tor fo r Diabetes, 
Endocrine  and Metabolic Diseases, and Dr. Harold Rath,  Associate 
Director for Digestive Diseases and Nutrition.

Mr. F lood. We have your statement,  Doctor, and we will place that  in the record.
[The statement  follows:]
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

' National Institutes of Health

Statement by Director, National Institute of Arthritis, Metabolism, and Digestive Diseases 
Public Health Service

, on

"National Institute of Arthritis, Metabolism, and Digestive Diseases"

Mr. Chairman and Members of the Committee:

I welcome this opportunity to appear before you to report on the 

progress of the research programs of the National Institute of Arthritis, 

Metabolism, and Digestive Diseases (NIAMDD) and to testify to the needs 

of these programs for fiscal year 1978. The very wide range of categorical 

disease responsibilities of NIAMDD include arthritis and connective tissue

diseases, diabetes and other metabolic disorders, disorders of the 

endocrine glands, digestive diseases and nutrition, diseases of the kidney 

and urinary tract, diseases of the blood, bone, and skin, and the field of 

orthopedic surgery.

The magnitude and severity of health problems presented by these dis­

eases is extreme, and the urgency of the enormous efforts yet to be made 

in reducing their toll of premature death, disability, and suffering is 

very great. These serious problems have been addressed in the recommenda­

tions of the National Commissions on Diabetes and Arthritis in their

"national plans" submitted to the Congress in December 1975 and in April 

1976. The Congress has indicated concurrence with such plans by recent 

legislation establishing National Diabetes and Arthritis Advisory Boards,

and has expressed concern for another important set of diseases by 

establishing a National Commission on Digestive Diseases. We welcome these 

new emphases; we agree that the needs in these areas are great and we shall 

do all within our budgetary and manpower resources to carry out the 

recommendations for increased and expanded efforts conveyed to us by the

Congress.

At this time I wish to describe the ways in which we are meeting the

challenge of our responsibilities. In order to present a broader descrip-
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t i o n ,  how ev er , th an  i s  p o s s ib le  in  t h i s  b r i e f  p r e s e n ta t io n  o f th e  back gro und 

as  w e ll  a s  p ro g re s s  and d i r e c t i o n s  o f o u r r e s e a r c h ,  we hav e p re p a re d  

S p e c ia l R ep o rt s  in  a num ber  o f m aj or f i e l d s .  I s h a l l ,  o f c o u rs e , be  g la d  

to  d is c u s s  in  g r e a te r  d e t a i l  an y p o in ts  w hi ch  members  o f th e  Com m itt ee  may

w is h to  r a i s e .

A r t h r i t i s ,  Rhe um at ic  D is e a s e s , an d O rt hoped ic  S urg er y

A r t h r i t i s  an d rh eum ati sm , te rm s t h a t  r e f e r  r e s p e c t iv e ly  to  in fl am m a­

t io n  an d d e s t r u c t io n  o f J o in t s  an d to  d is e a s e  a f f e c t i n g  t i s s u e s  su rr o u n d in g  

th e  J o i n t s ,  hea d th e  l i s t  o f c h ro n ic  d is e a s e s  in  th e  U n it ed  S ta te s  to d a y  in  

te rm s o f s o c i a l  an d ec on om ic  im p o rt an c e . We a re  now c o l le c t i n g  c o n s id e ra b le

ev id e n ce  w hi ch  s u g g e s ts  t h a t  th e re  may be  a common o r ig i n  to  v a r io u s  

a r t h r i t i c  d i s e a s e s ,  su ch  a s  a p o s s ib le  in h e r i t e d  s u s c e p t i b i l i t y  to  i n f e c t io u s

a g e n ts  w hi ch  re m ain  to  be  i d e n t i f i e d .  I t  i s  now w e ll  e s t a b l i s h e d ,  fo r

ex am ple , t h a t  th e re  i s  a re m a rk a b le  a s s o c ia t io n  bet w ee n some o f th e s e  

d is o rd e r s  an d an  in h e r i t e d  t i s s u e  co mpo ne nt  fo und in  w h it e  b lo od  c e l l s  known 

a s  a n ti g e n  HLA-B27. P re v io u s ly  we ha ve  fo und a  h ig h  fr eq u e n c y  o f s ti g m a ta  

f o r  a n k y lo s in g  s p o n d y l i t i s ,  a d is a b l in g  rh e u m a ti c  in fl am m ati o n  o f th e  s p in e , 

in  a p p a re n t ly  h e a l th y  B 2 7 -p o s it iv e  men. More  re c e n t s tu d ie s  have r e v e a le d  a

s im il a r  a s s o c ia t io n  in  women, w h il e  a num ber of o th e r  of th e s e  s o -c a l le d  

hi st oc om j - a b i l i ty  an ti g e n s  ha ve  now a ls o  be en  li n k e d  to  sy s te m ic  xupus 

e ry th em a to su s,  a se v e re  d is o rd e r  a ls o  in  th e  rh eu m at oid  a r t h r i t i s  fa m il y . 

C o n ti n u a ti o n  o f th ese  s tu d ie s  w i l l  n o t only  in te n s i f y  ou r b a s ic  u n d ers ta n d in g  

of  th e se  c r ip p l in g  d is o rd e rs  bu t may enab le  us to  f in d  cases e a r l i e r  fo r  more 

e f f e c t iv e  tr ea tm e n t or per hap s to  id e n t i f y  in d iv id u a ls  a t  r i s k  o f dev el op in g  

th ese  d is e a s e s  in  an  e a r l i e r  ph as e p o t e n t i a l l y  am en ab le  to  p re v e n ti v e  p ro ­

ced ure s .

In  kee pin g w it h  th e  go a l of  id e n t i f y in g  a p o s s ib le  in f e c t io u s  agen t in  

rh eu m at oid  a r t h r i t i s ,  In s t i tu te - s u p p o r te d  in v e s t ig a to r s  w i l l  c o n ti n u e  t h e i r  

s tu d ie s  of th e  s o -c a ll e d  "Lyme a r t h r i t i s , "  a new form of  a r t h r i t i s  named 

a f t e r  th e  lo c a t io n  wh ere  i t  f i r s t  em erg ed  in  th e  C onnecti cu t R iv er  v a ll e y  in  

th e  for m o f  a c ir cu m scri b ed  lo c a l ep id em ic . F u rt h e r re se a rc h  o f t h i s  ne wly -
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recognized illness of suggested infectious origin may provide better knowledge 

of the poorly understood causes and early stages of other forms of arthritis.

In other developments, Institute investigators and scientists of the 

Soviet Union have begun their first cooperative trial in the field of 

arthritis and will carry out identical studies on the use of the drug 

D-penicillamine in the treatment of rheumatoid arthritis. This calendar year 

we shall also begin funding of new multipurpose arthritis centers, in keeping 

with the Arthritis Plan developed by the National Commission on Arthritis.

The prime purpose of these centers will be to foster an optimal combination 

□f arthritis research, professional and allied professional training, and 

patient education, in both cities and in outlying communities. To facilitate 

and coordinate these Increased and broadened efforts, this past year the 

Institute appointed an Associate Director for Arthritis, Bone and Skin 

Diseases, a man who is a world authority on lupus erythematosus and a 

demonstrated leader in the field of arthritis as a past President of the

American Rheumatism Association.

Diabetes and other Metabolic Diseases

Last year this Committee provided this Institute with a large increase 

in funds for activities related to diabetes and we are mobilizing all of our

resources to carry out your recommendations for increased and expanded

efforts. To manage this extremely important responsibility during the past 

year the Institute has appointed an Associate Director for Diabetes,

Endocrine and Metabolic Diseases, a scientist with extensive medical 

research experience in diabetes and obesity. In order to deal effectively 

with the two and one-half-fold increase in research grants in diabetes pro­

vided by Congressional action, we have formulated and distributed a Request 

For Applications for support of research on a wide variety of aspects of 

diabetes, including its possible viral etiology, genetic factors, normal and

87-1 55 0  - 77  - 37
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abnormal hormonal action and metabolic regulation, the relationship of 

diabetes to nutrition and obesity, the vascular, neurologic and renal com­

plications of the disease, and potential, future new treatment methodologies, 

such as transplantation of insulin-producing cells and automatic blood 

glucose regulating assist-devices.

In parallel with the greatly expanded research grant effort, we have 

also widely disseminated a Request For Applications for a new multipurpose 

diabetes centers program, as proposed by the National Diabetes Commission 

and supported by this Committee. These two actions have stimulated tremendous

interest among biomedical investigators in the field of diabetes, and we look 

forward to a very beneficial impact upon this disease problem from these new

efforts.

is now much more widely recognized as a serious ana complicated 

disorder ranking high on the list of diseases causing death '”'d disability

in this country. Our efforts continue to focus on the fundamental questions 

about diabetes that must still be answered, including an understanding of

the underlying basic impairment of insulin action. An emerging research 

opportunity that will receive Intensive effort will evolve around the finding 

of spontaneously appearing, and spreading, diabetes in a colony of guinea

pigs, with pathology resembling that of human juvenile diabetes. Although 

the contagious nature of the animal disease has been verified, attempts thus 

far to determine the precise nature of the infectious agent have been

unsuccessful.

We are equally concerned with seeking better methods of treatment and 

with suppressing development of the serious complications of the disease.

As an example of the latter effort, a finding which may shed light on the

development of the characteristic vascular lesions of diabetes and how they 

develop was the demonstration that healthy kidneys transplanted into diabetic 

patients develop such lesions de novo in their new but metabolically abnormal
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environment. Transplanted healthy kidneys in non-diabetic control patients 

of the same age and tissue type were found to remain unaffected during the 

same time period.

In the meantime, we are also pursuing our research on a number of 

other metabolic diseases, including cystic fibrosis, a grave familial dis­

ease of the young. Here, we are pleased to report that we have recently 

activated a contract-supported major project, to be carried out by the Cystic 

Fibrosis Foundation, for a comprehensive national study of the state of the 

art in cystic fibrosis and future activities in this disease. This study 

will require a minimum of one year for completion and we shall make a com­

prehensive report to you at that time.

Endocrine Disorders

Endocrinology, study of the internal glandular secretions of the body, 

of the glands which elaborate and discharge these secretions, and of the 

effect of these secretions or hormones on the body's vital functions such as 

growth, metabolism, and reproduction, has great potential value to man's 

health. Because of the importance of endocrine hormones as regulators of 

life processes both in health and disease, the Institute maintains a strong 

program of basic and clinical research in this field. I wish to emphasize 

how truly intertwined our research efforts in endocrinology and metabolism

and endocrine and metabolic diseases are with each other and with diabetes.

As an example, I recall testifying before this Committee last year on the 

newly-recognized importance of the pancreatic hormone, glucagon, which is 

an apparent antagonist to insulin (the impaired activity of which plays a 

central role in diabetes). Endocrinologic research in recent years 

brought forth a new hormone, first found in the pituitary gland, called 

somatostatin because of effects relative to growth. Newly evolving knowledge 

of somatostatin now suggests the possibility of development of a new tool 

with which to suppress partially the elaboration of glucagon and to amelio-
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r a te  i t s  a n t i - i n s u l in  e f f e c t s .  T h is  new in fo rm a ti o n  do es  n o t ha ve  im m ed ia te

p r a c t i c a l  u se fu ln ess  in  th era p y  o f d ia b e te s  bu t i t  r e p re s e n ts  a f r e s h ,  new

s te p  in  th a t  d i r e c t io n .

D ig e s ti v e  D is ease s and  N u tr i ti o n

D is ease s of th e  i n t e s t i n a l  t r a c t ,  g a ll b la d d e r  and  l i v e r  a re  among ou r

most fr e q u e n t ch ro n ic  and d is a b li n g  a f f l i c t i o n s .  Among th e  more im p ort an t 

of th e se  d is e a s e s , p e p ti c  u lc e r  s t r i k e s  ab out 10% of a l l  a d u l t s  in  th e  

U nit ed  S ta te s  a t  some tim e in  t h e i r  l i v e s .  Hig h on th e  l i s t  o f re se a rc h

i n t e r e s t s  a re  s tu d ie s  on  in h ib i to r s  of sto mach a c id  s e c r e t io n ,  an d l a s t  y ear

I  re p o rt e d  to  you  about c im e ti d in e , a new a n ti h is ta m in e  d ru g . C onti nu in g  

re sea rc h  has s u b s ta n t ia te d  th a t  t h i s  compound i s  an  e f f e c t iv e  in h ib i t o r .

In  re ce n t r e la te d  re s e a rc h , one o f ou r g ra n te e s  has  foun d th a t  a s y n th e ti c  

anal ogue o f a c e r t a in  p ro s ta g la n d in , a n a tu r a l ly  o c c u rr in g  horm one- li ke  

f a t t y  a c id , ca n a ls o  e f f e c t iv e ly  i n h ib i t  g a s t r ic  a c id  s e c re t io n  in  p a t i e n ts  

w it h  du od en al  u lc e r s .  Bo th c im e ti d in e  and  th e  new p ro s ta g la n d in  anal ogue 

seem to  im prov e th e  h e a li n g  r a te  of p e p ti c  u lc e r s  and  w arr an t fu r th e r  co n­

t r o l l e d  th e ra p e u ti c  t r i a l s  in  u lc e r  p a t i e n ts  to  dete rm in e  lo n g -r an g e  

e f fe c ti v e n e s s  and  s a f e ty .  Our augm en ted re se a rc h  a t ta c k  on  p e p ti c  u lc e rs  

in c lu d e s  th e  con ti nued  su p p o rt  o f a very  p ro d u c ti v e  co m pr eh en si ve  p e p ti c  

u lc e r  c e n te r  w it h  m u l t id is c ip l in a r y  e x p e r t is e .

In  g a ll b la d d e r  d is e a s e  re s e a rc h , we a re  co n ti n u in g  su p p o rt  o f a m u lt i ­

y e a r , lo n g -r an g e  c o o p e ra ti v e  pr og ram to  e v a lu a te  th e  s a fe ty  an d e f fe c ti v e n e s s  

of th e  lo ng-t e rm  use  of chen odeo xych oli c a c id , whose a b i l i t y  to  d is so lv e  

c h o le s te r o l  g a ll s to n e s  I  had  re p o rte d  to  you  e a r l i e r .  I f  t h i s  new m ed ic al  

p ro cedure  in dee d pro ves  bo th  s a fe  and e f f e c t i v e ,  g a ll b la d d e r  su rg e ry  ca n be  

c o n s id e ra b ly  re duced , and we s h a l l  be  a b le  to  b r in g  ab out a ma rked  re d u c ti o n  

in  th e  th ousa nds of g a ll b la d d e r  s u rg e ry - re la te d  d ea th s which  occu r ea ch  y e a r .

NIAMDD i s  re sp o n s ib le  fo r  a la rg e  p o r ti o n  o f th e  n u t r i t i o n  re se a rc h  

su p p o rt ed  by th e  N a ti o n a l I n s t i t u t e s  o f H eal th  and of th e  m ed ic a ll y  o r ie n te d
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nutrition studies supported by the Federal Government. Our program activities 

cover the full spectrum, from obesity research and basic metabolic and 

physiologic studies to projects designed to determine how best to alleviate 

and prevent malnutrition and to control specific nutritional deficiencies.

In recent research, one of our grant-supported investigators detected 

essential fatty acid deficiency in patients who are maintained for long

periods of time with the aid of total parenteral nutrition, and has used an

intravenously administered fat solution to correct this deficiency state.

In studying the nutritional status of alcoholics, another grantee has found

that enlargement of the liver, a common manifestation of alcoholic liver 

disease, results from accumulation of protein as well as fat in the liver; 

this accumulation occurs as a result of that organ's inability to release 

into the blood certain proteins which are synthesized in liver cells.

Kidney Disease, Urology and Hematology

Urologic and kidney diseases are of prime importance, inasmuch as the 

latter group of disorders, including the various forms of glomerulonephritis 

(Bright's disease) and nephrosis, kills an estimated 48,000 Americans each 

year. We are concentrating on studies on the nature and cause of the many 

different kidney diseases and urologic disorders and on means of treating 

them more effectively as the best means of preventing chronic, irreversible 

kidney failure. At the same time we are seeking to make possible the use

of kidney transplantation as an improved and relatively permanent therapeutic

measure against irreversible loss of kidney function. Concurrently, the work 

of our Artificial Kidney-Chronic Uremia Program will continue to emphasize 

studies on the pathophysiology of uremia and a search for novel therapeutic

approaches. With a greater understanding of the aberrations of end-stage 

kidney diseases, it will be possible to improve dialysis methods, to shorten

dialysis time, to make this therapy less expensive, and to improve the

quality of life obtained with it. In the meanwhile, an alternative to con-
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ventional dialysis, peritoneal dialysis, which has advantages for specific 

groups of patients has now been successfully developed into an effective 

and practical routine maintenance treatment.

As tne result of Senate action on the 1977 Appropriations Bill, this 

Institute is beginning a new program of Specialized Centers of Research 

(SCORs) in the field of kidney disease. The first such centers will con­

centrate on research on urinary tract stones, with the realization that this

is a widespread disabling disorder in which there has been little research 

progress. New understanding about what causes the formation and recurrence

of stones is essential if we wish to achieve more rational treatment methods

and, hopefully, prevention. In the future, if we can obtain the resources, 

we would expand this center program and our research grants program with

emphasis on glomerulonephritis. Over half the patients with end-stage kidney 

disease who must be treated with costly dialysis or transplantation suffered 

originally from one of the various kinds of glomerulonephritis, the causes

of which are still imperfectly understood and the treatment of which, with 

means currently at our disposal, is far from effective.

Hematology

Research on blood is an integral part of the Institute's program, not 

only as a basis toward control of blood diseases but in the use of blood as 

a biological tool to study other biomedical problems. The principal research

goal of NIAMDD is enhanced basic understanding of the physiology and 

metabolism of blood and its components, particularly the red and white blood 

cells. Such knowledge is essential for a better understanding of the various

blood disorders, the normal and abnormal mechanisms which cause them, and

ultimately, for improved diagnosis and therapy in this field.

In research related to Cooley's anemia, our Institute is supporting by 

contracts an intensive search for new iron-chelating, or binding, agents 

which could prevent the ultimately fatal buildup of iron in the tissues and
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org an s of  p a t ie n ts  who mus t be  kep t a l iv e  w it h  th e  a id  o f re p ea te d  bl oo d 

t ra n s fu s io n s . S c ie n t i s t s  now co n sid e r th a t  su ch  an  ag en t co u ld  be  dev el op ed  

w it h  p re sen t te chno lo gy , and  t h i s  p u r s u i t  w i l l  re m ai n a goal o f I n s t i t u t e -

su pport ed  re s e a rc h e rs .

D er m at ol og ic  D is o rd e rs

As you know, ou r I n s t i t u t e  i s  re sp o n s ib le  fo r  re se a rc h  on d is o rd e rs  o f

th e  s k in , such  as  th e  d is f ig u r in g  and  in c a p a c i ta t in g  d is e a s e , p s o r ia s i s .

In  a d d it io n  to  our su p p o rt  o f s tu d ie s  to  dete rm in e th e  ca use  o f th e  ra p id

tu rn o v er of sk in  c e l l s  th a t  c h a ra c te r iz e s  p s o r i a s i s ,  we a re  i n i t i a t i n g

su p p o rt  fo r  th e  c l i n i c a l  e v a lu a ti o n  of photo ch em ic al  tr ea tm en t of  th e  d i s ­

e a se , wh ich in v o lv es  us e o f th e  dr ug  8-m et hoxypso ra le n  and su bse quen t 

ex posu re  to  u l t r a v i o l e t  l i g h t  of  a sp e c ia l lo ng wave le n g th . O th er  s e r io u s ,

d i s a b li n g , and  d is f ig u r in g  sk in  d is e a s e s  c u r re n t ly  s u b je c t to  I n s t i t u t e -  

su pport ed  re se a rc h  in c lu d e  a to p ic  d e r m a t i t i s ,  pe m ph ig us , and d is c o id  lu pus

e ry th em a to su s .

F in a ll y , I  am a ls o  p le a se d  to  remind you t h a t ,  f o r  h i s  work wh ich 

s t a r t e d  in  ou r B et he sd a l a b o r a to r i e s ,  w it h  th e  " A u s tr a li a  a n ti g e n "  and i t s  

r o le  in  h e p a t i t i s ,  a fo rm er  s t a f f  in v e s ti g a to r  a t  ou r I n s t i t u t e ,  Dr. Ba ruc h 

S.  Blum be rg , sh are d  th e  1976 No bel P r iz e  in  Physi o lo gy  o r M ed ic in e.

In  c o n c lu s io n , Mr. Cha irm an , th e  budget  re q u e s t fo r  th e  I n s t i t u t e  fo r  

1978 i s  $216,9 61,0 00. I  s h a l l  be  happy to  t r y  to  an sw er  any q u e s ti o n s  th e

Co mm itte e may hav e.
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BUDGET RED UCTION FOR NE W AND CO MPETING  RESEARCH GRANTS

Dr . W hedon. M r. Ch airm an , wou ld it be poss ible fo r me to make a 
br ie f open ing  ora l s tat em ent ? W ha t is yo ur  wish ?

Mr. Fi .OOD. W e have yo ur  s tatement . It  is ju st a question of tim ing . 
But  you will be able  to develop  your  answers in whicheve r way  you 
see fit.

Now in you r 1978 budget fo r the In st itut e here , you call  fo r an in ­
crease of $7.9 mi llion. Tha t is o ver the  level th at  was a pp ro pr ia ted for  
1977. Bu t you are  pro posin g to reduce new and com pet ing  rese arch 
gr an ts . W ha t is th e imp act of  th at  red uct ion  ?

Dr . W hedon. W ell,  th e bas is fo r it  is  th at  we have more money tied 
up  in  nonco mpetin g gran ts , gr an ts  th at  we have  mad e in previous years.  
Th e impac t, to follow yo ur  question, is th at  we will  have less money 
ava ilable  to fund  those  ind ivi du als  who have  been funded  in the  past 
and who are  now coming in fo r com pet ition in rene wal  and to those 
individu als  subm itt ing new applications.

In  terms  of percentage  of  stu dy  section app rova ls tha t can be fu nded, 
las t ye ar  the  ave rage percen tage was 45 percen t fo r our In st itu te . In  
1977 it  w ill be 27 percen t in all prog ram s ex cep t diabe tes.  So  we ta ke  a 
real  drop  in  1977 over 1976.

Now for 1978, th e ave rag e s itu ati on  will be alxm t 33 p ercent . T his is 
with  the  exception of the  diabetes prog ram where the sit ua tio n is un ­
certa in.  In  1977, th is  cu rre nt  yea r, we d on ’t know wh at the sit ua tio n 
will be either , b ut we h ad  a  s izab le increase in th at prog ram th an ks  to 
th is  com mittee.

Mr.  F lood. Are y ou t al ki ng  abo ut com pet ing  re sea rch  grants?
Dr . W hedon. I am ta lk in g abo ut com pet ing —new gr an ts  and re ­

new als,  As a res ult  of the  conside rabl e increase which  th is  comm ittee  
was instr um en tal  in pr ov id ing to us fo r research in diab etes , we have 
issued a b roa d Req ues t fo r Ap pli cat ion s. I  un de rst an d the re are  250 to  
300 app lic ati ons fo r work in th is field in o ur  ha nd s to  date.

BUDGET REDUCTION FOR DIABETES, ENDOCRINOLOGY AND METABO LISM

Mr. F lood. Look  a t page  148 of y ou r budget jus tif ica tions  there. T hat  
is where I see th at  red uct ion  in diab etes and end ocr inology an d me­
tabolism, al l of  those activit ies .

Dr . W hedon. Th at  is r ight .
Mr.  F lood. Bu t there  is also an increase in all the othe r are as you 

have the re.  W hy  wou ld you  be red ucing  th is pa rt icul ar  are a of  your 
In st itut e ?

Dr . W hedon. The  reason  fo r th at , Mr. C ha irm an , is tha t throu gh  the 
act ion  of  thi s committee  and o f the Sena te on the  1977 budge t, th ere was 
an  increase  in fund s fo r diabetes of  2i/> time s, in othe r words  the 
am ount of  money ava ilable  in 1977 fo r diabetes rese arch is 2 1/2 times 
wh at it was in 1976.

Mr.  F  lood. But  wh ich of  these a reas a re you going  to cut the  most  of 
the are as I mentio ned , diabetes, metabo lism , endoc rinology,  wh ich  will 
be cu t th e most ?

Dr . W hedon . Th e red uc tion show n here is alm ost  en tirely  in the 
diabet es pro gra m.
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Mr.  F lood. T ha t seems migh ty str ange  in view of  the con gres sion al 
int ere st ex pres sed  in research in that  disease.

Dr . W hedon. M ay I expla in ?
Mr. F lood. Sure, t hat  is a le ad ing que stion .
Dr.  W hedon. F rom 1976 to 1977, as  1 was saying , d iabete s wa s more 

th an  doub led. As a resu lt of  the  a ctio n on ou r budget,  a ll of the  o ther  
pro gra ms  were h eld  to t he  1976 level with very  mino r exc eptions . Th ere  
was an  increase  of  $ 2 ^  mi llio n fo r the begin ning  o f an ar th ri ti s cen ­
ter s prog ram and there was a mod est am ount pu t in fo r research in 
dig est ive  diseases and n ut rit io n.  But in al l o ther  prog rams we were held 
at abo ut the  1976 level  i n t otal  a mount . As I  j us t p oin ted  out a  moment 
ago, the percen tage stu dy  sect ion ap pro va ls th at  we cou ld fund  were  
conside rably reduce d fo r thes e othe r pro gra ms . So when  we came to 
conside r the  sit ua tio n fo r 1978 in the  Pr es id en t’s bu dget,  we fe lt th at  
the  only way  th at  we could br in g some measu re of  r es tora tio n of  t hi s 
ra th er  sh arp imb alance  betw een the  re lat ive  w eal th o f the di abe tes  p ro ­
gram  a nd  the  o ther prog rams was to pro vid e sma ll increases fo r these 
othe r pro gra ms .

Now the diabetes prog ram, even tho ugh it is go ing  to be reduced 
by abo ut $1.7 mi llion, will sti ll be able  to hand le all of the com mit­
men ts that  will have been made in  th is  fiscal yea r.

Mr.  F lood. Do you see why  I asked th at  question, though , because  
as I  hav e said on othe r occas ions, when th is  bil l goes on the  floor you 
will be s itt in g up in  t ha t balcony. M r. Na tch er,  Mr . E ar ly , M r. O’Br ien  
and I wi ll be down in the well of th at  House. Hence the ques tions . 
Tha t was the purpose, among othe r things. So if  you feel you would 
like to deve lop th at  fo r the  record , don’t hesit ate  to do so, out of an 
abu ndanc e of ca utio n if  no th ing else.

Dr . W iiedon. We will  be ha pp y to do th at . We can describe  the  
course of  events.

[T he  i nformati on  fo llo ws:]

Diab etes  Budget fob 1978

The total assigned to the  diab etes  p rogram for 1978 (exclusive of $3.7 million 
“diabe tes- rela ted” in oth er prog rams) is $34 mill ion;  with in this figure fund ing 
for diabetes center s will be increased from $8.7 million to $9.5 million and trai n­
ing from $1.6 to $2.4 million, hut  resea rch gra nts  will lx* reduced from $21.9 
million to $18.5 million. This step was taken though tful ly in an effort, with in 
the 3 percent overall increase  provided to NIAMDD, to correct partia lly  the  
extreme imbalance between diab etes  and oth er prog rams in the  1977 budget. 
Fir st, diabetes  had received a 2 ^- fo ld  increase in tot al fund ing f rom 1976 to 1977 
of which about  $15 million was for  new and competing resea rch grants.  Com­
pare d with just over $3 million for  new and competing gran ts in 1976, which 
provided  suppo rt for 55 percent o f s tudy section approved appl ications, thi s addi ­
tion al $12 million represen ted a very larg e increase for new and competing 
renew al resea rch gran ts for  diab etes  in 197". To accommodate fu rth er  increases 
in subsequent  years,  it is necessary to increase  the  manpower i>ool for diabetes 
research ; hence, the fund ing for diabetes tra ining  was sub stantially increased 
in 1978. Final ly, the fund s provided  in 1978 for research  gran ts will enable all 
1977 commitments to be honored.

Second, at  the  same time  th at  the  diabetes  budget was increased by the  Con­
gress in 1977, most of the  oth er programs were neglected or received increases 
for special programs other tha n reg ula r resea rch grants.  As a result,  the r esearch 
grants  budgets of these other prog rams (orthopedics, dermatology, metabolism, 
endocrinology, diges tive diseases, nut riti on,  kidney, hematology and  ar th rit is )
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remained at about the 1977 President’s Budget level; this resulted in a severe reduction in award of new and competing renewal research grants to levels averaging about 26 percent of  study section approved applications, as compared to an average in 1976 of 45 i>ercent. In consideration of these severe reductions in the other xerograms in contrast to extraordinary i>rogram growth in diabetes, it was decided tha t the 1978 budget should provide some restoration of vitality to these other important areas of research. In summary, since this was the first opportunity in two years to provide budgetary relief for the other nine programs of the Institute, the 1978 budget request represents the best, fully considered professional judgment of the  needs and priorities  of all of the  various programs within th e tota l funding level x>ermitted.

DIABETES STUDY AMO NG TH E PIMA INDIAN S

Mr. F lood. On the subject of diabetes, I  recall we talked in the past 
about your experience with the Pima Indians. You told  us t ha t this group has a prevalence of diabetes 10 to 15 times the national average. 
You were talking about studies. W hat have your studies revealed to date on that?  Is there some relationship between lifestyle and this dis­
ease we are talking about? In other words, do they have a diet that is high in calories and fats ? Are they overweight or what ?

Dr. Whedon. We did a very extensive dietary  study there about 8 years ago. The only difference th at we could find in essential nutrien ts in thei r diet and that of other Americans was th at there were more calories.
Mr. F lood. Is there any link between the lifestyle and the onset of diabetes?
Dr. Whedon. Not that we can exactly put our finger on. They are 

distinct ly more obese, however, th an the average American. That  has some impact, we are certain of that.  But tha t doesn't account fo r all of it.
NO TEST FOR FU TU RE  DIABETICS

Mr. Flood. Do you have any way of testing an individua l early in life to predict that he is going to  develop diabetes in the future?
Dr. Whedon. There have been studies directed at that  very point over the last few years whereby a piece of tissue was taken from muscle 

to see what the thickness is of the so-called basement membrane, that is the thin  membrane which runs around the inside of the smallest blood vessels.
Mr. F lood. You are speaking of humans ?
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Dr. W hedon. Yes. We find in diabetes th at this basement membrane 
is thickened, and it is more or less increased in thickness in direc t re la­
tionship  to duration of the disease. There were some suggestions from 
the work of some individuals  who could be labeled as prediabetic, that  
is, both their  parents had diabetes so tha t the offspring would be 
suspected to have it, might have thicker basement membranes than 
normal. But it is my understanding tha t now th is is not certain. It  
doesn't look tha t way. So the answer to your question is no.

Mr. F lood. I s the t est expensive to administer? In other words, is it 
something you would recommend to individuals whose families have 
a history of diabetes?

Dr. W hedon. Since the answer to your question is rea lly no, there is 
no method by which you can pick up future diabetes, i t is not relevant 
In any case, what was used was a muscle biopsy. You would not want 
to do tha t on large numbers of people.

AN IM AL  MODELS FOR DIABETES RESEARCH

Mr. F lood. I unders tand tha t one of the reasons th at we know so 
little about the causes of diabetes is t ha t cu rrently  there is no animal 
model which develops the  complications of diabetes the same way that 
people do, of course. Is that correct?

Dr. Whedon. T hat  is not entirely correct. Various animal models 
have been developed, most of them by the administration of some 
chemical which would affect the insulin-producing cells of the islets 
of the pancreas in these animals. So these animals are rendered dia­
betic in an experimental fashion. Just recently a colony of guinea pigs 
have been found who apparently develop diabetes spontaneously. 
These animals have diabetes in a relatively  mild form so they can be 
kept alive for a long period o f time.

Mr. F lood. Wha t is the likelihood tha t you will develop such an 
animal model for diabetes research; even money or what ?

Dr. Whedon. This has just been developed. The difficulty, of course, 
is that  there are not that many of these animals. It  is an unusual colony 
and it will take some time and funding support to expand this re­
source.

Mr. F l ood. We are concerned about that because when you have this 
indication in the Congress where they are disposed to appropriate 
large sums of money fo r this program, would there be some limitations  
on your ability  to do research in diabetes? That brings  up the ques­
tion again on your animal models.
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Dr. Whedon. It  would ce rtainly help, of course, to have more of these animals. In all of this research it will be useful to have very solid support.
TR AI NI NG  INC REASE

Mr. Flood. Your budget proposes here to increase the tra ining activity at a little  over $2 million. In what specific fields are you going to tra in these individuals  and how do you determine now what par­ticular field is going to need what additional manpower?
Dr. Whedon. Let me open by saying th at I feel that  we have a need for research manpower in all of our fields. We are responsible for a very wide variety of categorical disease problems. Each of them has the necessity for greate r effort.
I would say in general we would like to provide increases in tra in­ing in proportion to the amount of money we are pu tting  into research in that  field. Theoretical ly there ought to be a sizable increase in the amount of tra inin g we can provide to diabetes in view of the consider­able impetus we have given there. Unfortunately , we are rather  limited in the amount of  funds we can put into training. As a result, we have more or less spread the t rain ing funds through our various programs. Diabetes and digestive disease p rograms have been given the largest  proportion.
Mr. Flood. Mr. Natcher?

DIABETES BUDGET INC REA SE IN  1977

Mr. Natcher. Doctor, in your opening statement you say you have formulated and distributed a request for applications to support research on a wide variety of aspects of diabetes. Do you expect to receive a sufficient number of high quality grant applications to utilize the sizable increase tha t Congress appropria ted for this research ?
Dr. Whedon. Yes, we do, Mr. Natcher. As I  mentioned a moment ago, up to this point the Division of Research Grants tells us tha t they have received 250 to 300 applications. I haven’t taken time to price that  out to see what t ha t will amount to, but I really am quite confident that there will be enough valid meritorious applications in tha t set of applications tha t we will be able to utilize very sensibly the funding tha t we have been awarded.
Mr. Natcher. What  percentage of your approved grant applica ­tions for diabetes do you expect to fund in 1977?
Dr. Whedon. That is hard  to predict, but I expect tha t with the considerable funding we receive, th at it will be quite high. It  might well be 75 or 80 percent, which would be the highest percentage, I think, t ha t we have been able to award in any program in a long time. 

DIABETES PROGRAM FOR 19 7 8

Mr. Natcher. Doctor, assuming our  committee recommended to the full committee and on into the House th at as fa r as diabetes research is concerned tha t we have a sizable increase in the appropriation, same as we had last year, 1977, could you effectively use thi s money,
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or would you find yourself in a position that you would have to star t 
funding marginal projects in order to ut ilize the money?

Dr. Whedon. I hesitate to be definitive, Mr. Natcher, but I really 
suspect tha t we certain ly could. The National Diabetes Commission 
has recommended from their  view that  the field could deal with a con­
siderable increase in funding . They recommended, for example, th at 
in 1978, t hat  as much as $64 million could be profitably spent for a 
whole variety of activities in diabetes, not just research grants , but 
centers and train ing,  and so on. So I think tha t with the intensified 
awareness of the  importance of diabetes, the great interest of investi­
gators which has been stirred up, th at a substantial  increase could be 
applied in 1978 in this  area.

A RTHRIT IS

Mr. Natcher. Doctor, do I understand from your statement tha t 
arthri tis  can be inherited? Is tha t the interpretation  that  we have?

Dr. W iiedon. I could not say th at specifically. There is some t end­
ency for arthri tis  to run in families, but the genetic pattern with 
respect to arthri tis  is not established, and it certainly could not be 
specifically labeled as an inherited disease.

Mr. Natcher. Wha t progress are you making in developing some 
sort of a mechanism to detect the early onset of arth ritis? Where are 
we. Doctor?

Dr. Whedon. This  s ituation, I think, has not changed a great deal 
recently. The clinical signs of early arthri tis  are usually some defect 
in the  comfortable operation of joints; morning stiffness, for example, 
was a classical early sign o f a rthri tis. Now the specialists in this field 
tell me tha t is not as reliable as they once thought it was. Hence, one 
has to think  about various blood tests.

Now in the period some 5 to 10 years ago, in fact a little  earlie r tha n 
tha t, actually , there were many tests developed fo r various abnormali­
ties in protein  complexes in the blood. The bentonite flocculation test is 
one of these that is used quite commonly as an early diagnostic tes t for 
rheumatoid arthritis . I  am sure you realize, when we speak of arth ritis , 
we are speaking of perhaps 100 different kinds of involvement of the 
joints, but the rather  classically referred-to type which everyone is 
aware of, the most devastating  as far  as limita tion of motion and 
deformity are concerned is rheumatoid arth riti s, and tha t is the one 
we are tryin g to detect early.

prevention of deformities

Mr. Natcher. Doctor, are there currently any effective preventive 
measures for arthri tis ?

Dr. Whedon. In a tru ly preventive way, with respect to the  disease 
itself, no. But, if we think of prevention in arthri tis  in terms of pre­
vention of deformity, tha t is, once the disease is developed with pain 
in the joints and limitation  in motion often accompanied by fever, 
then the greatest  efforts are applied to reduce the imflammation and 
prevent the development of inability to use the joints properly  over 
a period of years.
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Here, careful utilization  of therapy with a variety of drugs—there 
are various drugs th at can be used—and also of physical therapy , keep­
ing the joints active and moving through  their ful l range and carrying 
weight, and so on, is the most effective way of doing this.

MU LTIPU RPOSE AR TH RITIS CENTERS

Mr. Natcher. Doctor, how many arth riti s centers will you fund in 
1977 and in 1978, and, if you would, tell me as to whether or not these 
centers will work with, and are working with, the local physicians? 
We get letters, Doctor, from time to time, from doctors, indicating tha t 
maybe in these centers there is no communication at all. You hear 
complaints along that line.

What about this matter,  Doctor?
Dr. W hedon. Your question comes in two parts. The firs t pa rt with 

regard to  the number of awards tha t we expect to mak e: $2.5 million 
has been set aside for this new program, and we would estimate tha t 
we would make 8 to 10 center awards in this fiscal year.

Now, the guidelines for these centers, consistent with the recom­
mendations of the National Arthrit is Commission, are th at these cen­
ters be used for  increased efforts in research and in tra ining, not only 
°f  professionals but of allied health professionals, for educational 
activities for patients and the public, and also for what are called com­
munity programs. I t is in th is l atte r area tha t we would approach the 
second part  of your question. The effort intended obviously is to de­
velop systems of education, in quotation marks, for the practicing  
physicians in those areas. The intent of the recommendations of the 
Commission for these centers is tha t there be a truly integrated effort 
between the university medical center at the hub and the community 
practic ing physicians and allied health personnel and nurses, and so on, around th is focal center.

Mr. Natcher. Thank you, Doctor.
Than k you, Mr. Chairman.
Mr. F lood. Mr. Ear ly ?
Mr. Early. Thank you, Mr. Chairman.

U.S.-U .S.S .R . COOPERATIVE MED ICAL PROGRAM

Doctor, this  a rthriti s co-op program with the Russians, how is tha t working ?
Dr. Whedon. We are making some very definite progress there. 

There have been a number of vis its of our people to the U.S.S.R. and 
vice versa. At the present time, there are two main projects takin g 
place. The princ ipal one is fo r a study in each country of the effective­
ness of a compound known as d-penicillamine on rheumatoid a rthr itis.  
On the last meeting of the  Russian and American investigators, which 
was in Russia about 3 months ago, the protocol for  this joint study was 
hammered out in great  detail, patients  are being accepted into this 
study, and I  think that  it will progress very well.

The other  project is one that  is of particular interest to the Russians, 
and tha t is for greater definition and unders tanding of juvenile 
rheumatoid a rthri tis.
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Whether this will develop into a firm research investigation of th is 
disease in terms of testing of treatment, I am uncertain. I think  the 
first phase is w hat we are going through  now, and that  is an effort 
in defining terms, tryi ng to find out i f there are different characteris­
tics in arth ritis  as it is found among the Russian children in thei r 
many populations, and as it is found in our country.

BENEFIT S FOR BOTH COUNTRIES

Mr. E arly. A t the st artup of this program, was either country well 
advanced on the other? Was there an exchange of ideas that  benefited 
Russia more than us, or us more than Russia ?

Dr. Whedon. The situat ion at the sta rt of this program was th at 
there had been relatively little  exchange among the doctors in both 
countries. There is an International League agains t Rheumatism 
which holds an international congress ever 3 to 4 years, and the Rus­
sians have attended those meetings. Of course, we have been very 
strong participants in those meetings.

In  very recent years and particularly since this U.S.-U.S.S.R. pro­
gram has started, there is much more involvement of the Russians, not 
only with us, bu t with other countries. They are meeting more fre­
quently now with other doctors in European nations.

Mr. Early. This d-penicillamine, was tha t at the same stage held 
by both the United States and the U.S.S.R. ?

Dr. Whedon. Actually, this compound had been first developed by 
us, but not used very much because we were, I  think, a t that time prin­
cipally concerned about its toxic side effects. Interes tingly , British 
rheumatologists picked this  drug  up and used it to a much greate r 
degree than we did and produced results th at compelled everyone else 
to take notice of it. The Russians also took notice of it and began to 
use it, but not in a carefully  controlled wav. So it  was a combination 
of a realization of Russian interest and realization of the results devel­
oped by the British tha t has led us to get into this study.

There is an important new feature to this, and tha t is tha t the 
dosage level of the  compound is going to be considerably less than was 
originally recommended, and we hope in this way that we will find a 
dosage tha t will be effective, on the one hand, and relatively nontoxic 
on the other.

Mr. Early. I  get the impression tha t this co-op plan with Russia 
is going to be productive ?

Dr. Whedon. We think  it will. We are impressed with the reason­
ably good quality of train ing  of the Russians, particu larly  the Russian 
leaders, and they are very interested in shar ing their informat ion th at 
they learn with us.

CYSTIC FIBROSIS STUDY

Mr. E arly. Doctor, in your statement you say you are going to con­
duct a comprehensive national study of  the state  of cystic fibrosis, and 
you suggested you will have a report, within a year. How many 
people are going to be involved in this study ?
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Ur. Whedon. This is not a research study. We awarded a con tract 
to the National Cystic Fibrosis Foundation really to  conduct a review 
or analysis of the state of the  art  with respect to cystic fibrosis. This 
has progressed to the point of establishing 12 subcommittees, the chair­
men of these subcommittees have been selected. What will happen 
is that there will be a series of meetings of these subcommittees, and 
a comprehensive report  will be formulated. But it is not per se a 
research study that  is going on.

Mr. Early. But your statement suggests th at we will get a report 
within a year.

Dr. Whedon. This was the direction of this committee, but we are 
simply not going to be able to do that  fully in 1977. The advice we 
have received from consultants of all sorts is that in order to do a really 
careful and meaningful analysis of this situation, we ought to take 
at least a year, and this is the feeling, also, of the Cystic Fibrosis 
Foundation. I would hope that  by this time next year we definitely 
would have some information to provide.

IMPLEMENTATIO N OF NEW DRUGS

Mr. Early. Are you satisfied tha t the newly developed drugs are 
being tested and made available as quickly as they should be?

Ur. Wiiedon. This is a perennial question, and I feel certain tha t 
there are some drugs tha t are not picked up as read ily as they ought 
to be. P ar t of the answer, of course, is th at the systems of getting  the 
information out to pract icing physicians arc not as good as they ought 
to be in spite of the general effectiveness of the published scientific 
medical lite rature . On the other hand, there is a question of safety of 
these compounds, and I think one has to be very careful in the intro ­
duction of any new medication-----

Mr. E arly. You can be overcareful, too, as fa r as the tr ial and erro r 
process. You can go on eternally w ith this.

Ur. Wiiedon. I think  quite as many errors have been made on the 
side of jumping on the bandwagon with some new fad of therapy as 
with the reverse process.

Mr. Early Thank you, Mr. Chairman.
Mr. Flood. Mr. O’Brien.

cooperative programs with the u.s.s.r.
Mr. O’Brien. Uoctor, sometime ago, we had an experience with a 

joint  operation of the space shot with the Russians. It  was my con­
clusion that  they learned a lot; we picked up very little.

Uo you have any impressions of that  with reference to your ar thri tic 
cooperative program ?

Ur. Whedon. Well, I know something about the joint space flight 
with the Russians since I have been a consultant to NASA for some 
years. To be truthfu l about it, the re was relatively very, very little  of 
a scientific nature  involved in that joint  venture, and I think the 
principal matter tha t was accomplished was the demonstration tha t 
two different systems of launching vehicles into space could be com­
patible, tha t the individuals  could meet, could exchange information
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and data because they not only spoke to one another, they had data 
handl ing systems in their spacecraft.

It  was a technical success, and I think both sides learned something 
from the other in tha t respect, but there was really nothing of any 
degree learned of a medical value.

Dr. F redrickson. Mr. O'Brien,  could I make one comment since you 
broadened it beyond arth riti s? We have had a joint  U.S.-U.S.S.R. bio­
medical arrangement now for  approximately 4 or 5 years. The oldest 
program area is arteriosclerosis, and it is interest ing that, while I think  
there is a good deal of  tra nsfer of technology from the United States 
to the Soviet side, it has been possible to arrange with them a study 
whereby we are now receiving, at our computer center in North Caro­
lina, data  on what will be a total of 10,000 Russian males. The Russians 
have agreed to complete compliance with an American-designed pro­
tocol which we have al ready worked out here for some twenty or more 
thousand males. We are going to get, in this unusual experiment, pre­
cise comparisons for a number of variables that relate to coronary 
arte ry disease between Russian males in Moscow and Leningrad and 
Americans in many centers. There are parts  of this program, part icu­
larly  the older part s, th at do actually reflect true scientific interchange 
and some collaborative experimentation.

Mr. O’Brien. Do they have a national institu te of health as we do?
Dr. F redrickson. They have a ministry of health broken into a num­

ber of ins titutes such as fo r therapy,  or for cancer research or cardio­
vascular research. They are highly discipline-oriented,  and I guess 
they have more institu tes than  we have if you count all thei r 
subdivisions.

MO RA LE  OF PA TIE N TS ON  K ID N E Y  DI AL YS IS

Mr. O’Brien. One more matter. With regard  to the  artificial kidney 
program, I  went through one of those dialysis clinics back home, and 
tha t is an enervating experience, sort o f dehumanizing. It is very diffi­
cult to keep your morale up. I  notice from your report you describe the 
hypertension and the hyperlip idemia in tha t part icular process. Are 
we a long way off from making something th at someone can really live 
with very long?

Dr. Whedon. There is really quite a lot I can say about that. The 
technology of artificial kidney treatments or hemodialysis has been 
steadily improved. I think interestingly one of the things tha t has 
happened just recently along the lines you are interested in is the de­
velopment of a so-called mobile artificial kidney. Tha t is, say, you 
have a businessman who has end-stage kidney disease and has to re­
ceive dialysis, but the requirements of his work compel him to travel 
from one city to another. Well, they have developed the means of 
put ting  an artificial kidney in a suitcase, and he can carry tha t plus 
another bag that carries other equipment with him, and a dozen or so 
individuals of this sort have thus far  used this in going to other cities, 
and even abroad. They go to  the ir hotel room, and they have the para­
phernalia  to hook up the artificia l kidney to the faucets in the bath­
room and can carry  out the ir own dialysis for the several hours re­
quired and then pack it up and come back home again when their  
business is completed.

8 7 -1 55  0  -  77  -  38
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The othe r developmen t th at  I  th in k will  faci lit ate the qu ali ty of 
life , make an ind ividual less tie d down to the  machine , is the rej uve­
na tio n of  per itonea l dia lys is. Th is  is the  system whe reby machinery 
can be hooked up to a plug  in  th e body cavity o f the abdome n, and t he  
tox ins  created  by t he  body can  be  washed o ut  by w ash ing  ou t t he  body 
cavity in th is way by hookup  t o the  abdomen.  An d, ra th er  tha n go ing  
abo ut it  for 10 or 12 h ours at  one long sit tin g,  the  idea now is for a 
man  to come home from work , or  a women when she has  finished he r 
da ily  housework or job, or whate ver , af te r supp er  hook up  to the 
perito nea l dia lys is mac hine  fo r 2 or  3 hou rs until bed tim e and then 
disc onnect it.  I t  is poss ible to do th at  eve ry nigh t as a rout ine whi le 
they watch  televisio n or  read, or  whatever , du rin g the  course of  i t.

Bu t we are  also very  concerned abo ut the quali ty of  l ife.  As a mat­
te r of  fac t, just in Ja nu ar y of th is  y ear , 2 months ago, we h ad  a sym ­
posium here in Bethesda  in which a numb er of  experts  looked into 
th is whole mat ter of the  psyc hologica l aspects  o f c hronic  d ialysis.

Mr.  O’Brie n. T hank  you. Doctor. Th an k you,  M r. Chairma n.

RE CO M MEN DA TI ON S OF  T H E  N A TIO N A L CO M M IS SI ON ON  ARTHRIT IS

Mr.  F lood. T o w ha t e xte nt does your  1978 b udge t reflect the  recom­
mendations of  the  Arthr it is  Comm ission ?

Dr . W hedon. The A rthr it is  Commission reco mmended th at  in fiscal 
year 1978, $72 mil lion  ough t to be spe nt fo r ar th ri ti s act ivit ies . We 
actua lly  will  have ava ilab le $29.8 mill ion.

PR IO RIT IE S IN  ARTHRIT IS  PRO GRAM

Mr. F lood. The re are  many  area s d iscussed t here.  O f the  m any  a reas  
recommended fo r F ed eral  sup po rt by the  A rthr it is  Commission, w hich 
areas a re  of th e highest  p rio rit ies in  your  mind ?

I  ask  you th at  question because the re are  so many co ns tra int s on 
the  Fe de ral bud get , as you know, and if  th is com mit tee has  to  pick 
and  choose between the  a reas, an d we ha ve to do a lot of  t ha t, the n we 
would like to know from a pro fessional  where would  you set your  
ar th ri ti s prio rit ies ?

Dr . W hedon . I  th in k it  is qu ite  easy to make such  a decis ion, Mr.  
Ch airma n. We  bel ieve th at  th e regu la r researc h gr an t prog ram is fi rst 
in l ine  to  be bo lster ed. We  a re able  in 1978 to increase th at  by less tha n 
a mi llio n dol lars , abo ut $800,000 only . I  th ink next in line , I  would 
pu t trai ni ng , and  we have rai sed ou r tr ai ni ng  over  1977, but  only  by 
$500,000. The next majo r a rea,  I  th ink,  has  to do w ith  the m ult ipu rpo se 
centers . Th is is a new ventu re,  and we are  not rea lly  anx ious to pu t 
tremendous sums into th is effort  yet wit hout ha ving  tr ied them out , 
but I  do th in k sign ific ant  increases ought to be allowed , if  it is pos­
sible, i n th e new centers  pro gra m.

JO IN T  REPL ACEM EN T

Mr.  F lood. Wha t pro gre ss are  you makin g t o develo p the  p rost hes is, 
rep lacem ent  of diseased joints ? You  sta rte d to ta lk  abo ut th at once. 
W ha t is  the  fu ture  in that  area ?

Dr . W hedon . T he  fu ture  is quite  good. Every one knows abo ut the  
art ific ial  hip opera tion, and  th at has been qu ite  successful. There  are ,
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unfortunately , some recurrences, some breakdowns of the appliances 
tha t are put into the joints, so there is much work to be done along 
those lines in terms of developing biocompatible materials and the 
glues tha t hold the metal in the bone, and so on. But we have progressed 
now to artificial knees ; they are quite in good shape. On the frontier, 
we have artificial elbows and wrists and fingers. These are in the 
course of development, and I think  we will eventually get to many 
others. In mentioning those five different kinds of joints, we have 
mentioned the major joints tha t are involved in a rthr itis  th at may re ­
quire replacements.

OSTEOPOROSIS

Mr. Flood. Osteoporosis is the underly ing cause of the fractures 
largely of the hips and the wrists of older people. How much are you 
spending on research in th is area, and do you plan to work with and 
collaborate with the Aging  Institute to expand and support research 
on these problems ?

Dr. W hedon. I would have to look up the figure for our research on 
osteoporosis, but I  think i t is probably of the order of $1 million.

Mr. Flood. Work ing with the insti tute?
Dr. W hedon. With funds from our own institute , and we, of course, 

are the main supporter of work on this area. Now when I speak of th at 
level of support,  I am just speaking of osteoporosis alone. We have 
other bone-related research.

Mr. F lood. J us t speak of that  and your cooperation with the  Aging 
Institu tes.

Dr. W hedon. I have talked to Dr. Butl er about this, and he is very 
much interested in it. We expected to share our plans in this respect, 
particularly in terms of workshops or conferences of tha t sort. We will, 
of course, be the lead institu te because we have the main responsibility 
for bone and orthopedic research.

diabetes research and training centers

Mr. Flood. I think you were going to mention a minute ago how 
many diabetes research and training centers you will support- in 1977 
and 1978.

Dr. W hedon. W ith the amount of money available to us in 1977, we 
will expect to fund five or  six of these new centers.

Mr. F lood. Are they going to be geographica lly distributed or in 
clusters in certain places in the country ?

Dr. Whedon. I think  t ha t with five or six, they will be d istributed 
around the country.

Mr. Flood. H ow are these diabetes centers going to work with the 
practic ing physician in the community? You have to do the evalua­
tion ; how are you going to evaluate how well these centers and tha t 
cooperation are improving health care for the diabetic?

Dr. Whedon. I would give much the same answer tha t I did a mo­
ment ago with respect to the a rthriti s centers. In o ther words, the rec­
ommendations of  the National Diabetes Commission were that there 
be a combination of research training and education and community 
programs in those centers. There is a bit of a difference as reflected
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in the an tic ipated  cost of  the research component  which wou ld be 
gr ea ter fo r diabetes , in th at  the Dia betes Comm ission  was mu ch more 
intere sted in emphasizing the  importance of  research  in these centers  
than  the A rt hri ti s Comm ission  was.

In  both  types of  cen ters  t he  i nte nti on  of the  Commiss ions was th at  
there be maxima l cata lyz ation  of t he  work of  the research  an d academic 
peop le in the  ce nte r with th at  of  th e community  p ract ic ing p hys icia ns.

DIGESTIVE DISEASES

Mr. F lood. Recently , i t was  bro ug ht  to  o ur att en tio n th at the dig es­
tiv e diseases, so t he  series o f art icles sta ted , are  v ery  lit tle  understood 
and con siderably  un derfu nded.

W ha t p erc ent age  of  yo ur  bu dget are  you  goin g to  spend  on digest ive  
disease rese arch?

Dr.  W hedon . I n  a to ta l bud get  fo r 1978 of $217 m illion,  the figure 
fo r the digest ive  diseases prog ram  is abo ut $28.1 m illion,  an d the as­
sociated n ut ri tio n program  is abou t $10.3 million.

Mr. F lood. W hy  is the re so lit tle  known about these diseases?
Dr.  W hedon . As is the case in so man y------
Mr. F lood. Diges tive  diseases , why  is so lit tle  known a bout it?
Dr . W hedon . Ac tua lly , I  th in k quite  a good  deal  is known,  bu t 

pro gress has been slow wi th resp ect  to  dealing  wi th the ma ny dif fer ­
en t problems in digest ive  diseases. I th in k the most ou tst an ding  ones 
are  ulcer and ga llb lad de r disease, and we are  pu tti ng  spec ial efforts 
int o these area s. We have  a superb ulcer researc h cente r at  UC LA. 
I migh t say  t ha t su pp or t of  th e U CL A cen ter  is a c ooperativ e ven ture  
wi th  the  Ve ter ans’ A dm inist ra tio n. As you are quite aware , we have 
made a specia l effort wi th respect to  gal lsto ne disease in th e last few 
years.

Mr. F lood. I s th e rese arch com munity , itse lf, expre ssing  i nte rest in 
do ing  m ore wor k in th is are a?  Are there  pro mi sin g avenues ava ilab le 
fo r the  resea rch ers  to exp lore i f they  wish ?

Dr . W hedon . Yes ; the re is in tens e inte res t in  more eff ort  in th is  area , 
and th is  ha s been expressed in a leg islative  ma nner in the es tab lish­
ment of  the Digestive Diseases Na tio na l Commission by vi rtu e of  the 
leg islation  passed in October ju st  pas t. Th is commission  wil l hold its 
firs t meeting  ear ly in Apr il and when  org anized , I  am sure will  tr y  
to  develop recommenda tion s in a very sys tem atic  way  fo r the efforts 
th at  th ey  thi nk  we and o thers  sh ould mak e in advancing  work  ag ain st 
the  digestiv e diseases.

NU TR ITION PROGRAM

Mr. F lood. Y our b udget p roposes to  spend  $9.6 mi llio n fo r nut rit ion 
research .

We were  ta lk in g to the  cancer  peop le, and  we take a look at the  
Cance r In st itut e,  and we see they pla n t o spend  $7 million, for n utrit ion.

How do these two pro gra ms  diff er, and  how do you coord ina te th is 
work in  th e a rea  of nut rit io n ?

Dr.  W hedon. T he effo rts of  the  Cancer In st itu te  are, I th ink,  very  
high ly  focused on the  spec ial nu tri tio na l prob lems of  the  can cer  pa ­
tie nt , m ost  obviou sly wi th respec t to  th e max ima l ma intena nce  of  good
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health in the patien t who is burdened with tumors, but also in investi­
gation of the extent to which the nutritional s tatus or intake may make an individual susceptible to the development of cancer. Our  efforts are not in tha t direction at all. The major emphasis in our programs as 
recommended to  us recently by an advisory group which met jus t 2 months ago are and should be in obesity, nutritional anemia, nutri­tional role of trace elements, dietary fiber and supportive nutrition. The latt er has to do with the means of providing best nutri tion in all kinds of other diseases including anemia. We shall get more into the trace 
elements problem and a new and very interes ting area is th at of the effects of dietary fiber. Fibe r is certainly in all of the  television com­
mercials nowadays, all of the ads with regard  to cereals and breads and to overstate the situation, fiber seems to be the answer to protec­tion of the intestina l trac t from everything.

Obviously that is not t rue, but it is a very important element in the diet and its usefulness in preventing disease, particularly of the lower intestine and, in fact, in protection from or possible prevention of cancer of the colon, is to be investigated.

COORDIN ATIO N OF BLOOD RESEARCH ACT IVITIES

Mr. Flood. You are asking for approximately $11 million for re­search on blood disorders. As you know, the Heart , Lung, and Blood Inst itute s were just  here, and they are requesting $55 million for  blood research. Maybe Dr. Fredrickson, you could tell us why more than one insti tute on blood research ?
Dr. Fredrickson. L would be glad to answer that,  Mr. Chairman. I have to ride the fences all the time.
This is but one example of many in which the te rrito ry of the Ins ti­tutes seem to overlap, and I think  t ha t it is both good and inevitable that they do. The progress of biology is eroding the boundaries be­tween all the Insti tutes  and trying to keep them trim, in an effective and functional way, is a very important managerial problem. But it is also very important  tha t more than one Institute fund a cate­gorical area, because there is, for example an important difference between the  H eart,  Lung, and Blood Insti tutes  emphasis on a certain number of specific diseases and on blood products and the emphasis of the Arthri tis Inst itute which is much more concerned about the biology of the bone marrow and the production of blood.
Mr. F lood. You are the  director. How do you coordinate these blood research activities?
Dr. Fredrickson. I meet with the Insti tutes  one afte r the other, and I say, ‘‘What are you doing?” and I watch the areas carefully and try  to make sure tha t we nurtu re a good re lationship between them. They also talk  to each other, particularly with reference to the dual assignments of research grants, to insure that  each is doing its share to maintain a part icul ar area. I think  this maintains a very healthy system. This is only one of many areas where we have this problem— and its a good problem at N IH because it is important th at this  overlap always be there.
Mr. Flood. I asked the right person.
Dr. Fredrickson. I think  you did in that case, Mr. Chairman.
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Dr. W hedon. I would just footnote that there is an actual, in-being, 
NIH  coordinating committee on nutri tion with membership from 
many inst itutes

PREVENTION AND TREATMENT OF KIDNEY DISEASES

Mr. F lood. You talked in the past about the escalating cost of 
trea ting  kidney disease, and thi s year we understand tha t in the medi­
care trust fund there will be about $600 million spent for dialysis 
treatment. Are you making any progress or unders tanding on the 
causes of kidney disease ?

Dr. W iiedon. Yes, Mr. Chairman, but not nearly as ra pidly as we 
wish.

Mr. F lood. You talked about escalating; you are going to escalate 
the treatment ?

Dr. W iiedon. I was talking  a littl e bit  ago about some of the accom­
plishments in the artificial kidney-chronic uremia program, but, of 
course, the ultimate answer to this situation of chronic kidney disease 
is in getting a t the causes and preventing the disorder, trea ting  the ill­
ness early so th at people don’t wind up with end-stage chronic kidney 
disease. Thus, we are emphasizing now as much as we can, study of 
glomerulonephritis, the inflammation which affects the filtering sys­
tem in the kidney, and we also have a part icular interest  in kidney 
stones because ultimately stones, if untreated, may lead to obstruc­
tion, and with tha t to chronic kidney disease.

Mr. F lood. Are you talking about dissolving the stones ?
Dr. Whedon. That  is to be seen. Attempts made in the  past to dis­

solve kidney stones have been largely fruitless, but time have changed, 
and we have learned more, I would hope ; the direction now is more 
toward prevention, especially of recurrences. In the new program 
which we are just organizing this  year, specialized centers of research 
in kidney disease, the first group will be on urolith iasis or kidney 
stones.

length and frequency of dialysis treatment

Mr. F lood. Last year, you told us you were looking at the effective­
ness of a shorter dialysis time. Wha t have you learned so far  about 
this, and will it also result in lower treatment cost?

Dr. W iiedon. I n order to get the answer to tha t question about 6 
months ago we launched, through contract support,  a cooperative 
study involving many different centers, ultimately 10 to 12, to analyze 
this very situation. The response of pat ients t reated in various centers 
with differing systems, part icula rly with regard to lengths of dialysis 
and frequency of dialysis will be compared in an effort to determine 
at the curren t stage of our knowledge what the best kind of tre at­
ment is.

Mr. Flood. We are  talkin g about shortening the time and keeping 
the cost down.

Dr. W iiedon. Exactly, so obviously we are going to look particularly 
at the results  with regard  to protection of the patients  and maintenance 
of well-being and health in those centers tha t have the shortest t rea t­
ment time and thus keep the cost down.

Mr. F lood. How much will you spend on kidney research in 1977 
and 1978?
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Dr. W hedon. In 1977, the total funding for  the kidney urology pro ­
gram was $23 million, and in 1978 it will be $24.3 million.

COORDINATION OF KI DN EY  RESE ARCH W IT H THE VETERA NS’ 
AD MINIS TRATION

Mr. Flood. We unders tand tha t the Veterans’ Administration is 
spending $4 million to $5 million annually on kidney research. How do 
you coordinate your activities with tha t agency?

Dr. Wiiedon. We are in very close coordination with the  Veterans’ 
Adminis tration, part icula rly in the area of hemodialysis, artificial kid­
ney treatment,  because they have a very large network of artificial 
kidney programs. Dr. Burton  is in charge of our artif icial kidney pro ­
gram and may have a word to say about coordination with VA.

Mr. F lood. Then, for the record, we want a b rief description of  the 
research tha t you support in kidney disease and a description of the 
kidney disease research supported by the Veterans’ Administration, 
a statement of how they do this and how these different activit ies will 
complement each other.

[The information  fo llows :]
K idney Disea se R esearch Sponsored by th e Veterans’ Administration

During fiscal year  1976, the Veterans’ Administration  supported approxi­
mately 600 projects in  the  area of kidney and urina ry tract disease research. The 
VA research funds expended for these projects were approximately $6.4 million 
with an additional $2.5 million received from other than VA sources. In many 
instances, funding for a project was shared between VA and the NIH or non­
governmental sources.

Both formal as well as informal liaison between the VA and the National 
Ins titu te of Arthritis , Metabolism and Digestive Diseases occur on all research 
receiving combined support. One such example is the artificial kidney program’s 
support of the nutrit ional and metabolic aspects of a VA cooperative study com­
bining hemodialysis and peritoneal dialysis.

KI DN EY  AND  UR INAR Y TR AC T DISE AS ES . RES EAR CH SPO NSOR ED BY TH E VE TE RA NS  A D M IN IS TR A TIO N -F IS C A L 
YE AR  1976

Number of projects

Category

Not
Percent of Receiving VA recei ving VA 

VA funds total research funds research funds

Numbe r of 
project s 

receiv ing other 
research funds

Normal structure and function— kid ney...........  $2,1 83,6 09
Renal disor ders. .................. ........................... „  1,44 6,97 0
Tra nspla nta tio n........... ....................................  1,07 1,08 7
Renal failu re and dia lysis __________________ 814, 467
Urina ry tract disorders and infec tions.............  530,779
Uro lithi asis ______________________________  150,734
Neo plasms___________________ _ _______245,475

To tal s......................................................... 6,442,9 69

33 .9 96 52 20
22.5 70 62 18
16.6 38 24 15
12.7 47 62 17
8.2 35 47 9
2. 3 6 5 ____
3. 8 18 35 11

100.0 310 287 i 90

’ Tota l funds approximate ly $2,500,000 in fiscal year  1976.

COLLABORATIVE EFFORT S W IT H THE VET ERA NS’ AD MINIS TRAT ION

Dr. Burton. Mr. Chairman, we have liaison members who go to the 
Veterans’ Adm inistra tion when they plan one of the large new studies 
on end-stage kidney disease treatment and vice versa, and, in fact, we 
have sometimes collaborated, so the same center tha t is funded by them
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fo r one type  of  resear ch wil l pic k up  dif fer ent da ta  we need  fo r an ­
othe r type  of research and we save cost in th is  pa rt ic ul ar  way.

Dr. Whedon men tioned before the rejuvenation  and ren aissance of 
pe riton ea l dialysi s. We  go t toge ther  wi th the  Ve ter ans’ Adm in is tra­
tio n t he  mo ment we hea rd  the y were  in ter est ed in  it . T hey are  fu nd ing 
a large stu dy  on peritoneal  dia lysis  t hat  cove rs more th an  12 centers, 
and we h ave  p lug ged  in s tud ies  of o ur  own on n ut ri tio n and metabolic  
aspects in  two  cen ters  in or de r to make these pa ra lle l in ter es ts more 
effective at  a fra cti on  o f t he  o rd inary cost. Dr . Wh edo n mentio ned  the  
na tio na l cooperativ e clin ica l tr ia l on shor ten ing  d ialysis tim e and de­
cre asing  cost  to be able  to tr eat pa tie nts in 3 o r 3y2 ho urs ra th er  tha n 
the usua l 5y2 o r  6. T he  V A wi ll hav e u ni ts in th at  co llaborat ive  study.

1978 TRAVEL INC REA SE

Mr.  F lood. F or a change  th is  sounds very good. Do n’t miss t he  o p­
po rtun ity  to  develop th at one.

Her e is som eth ing, Do cto r; we went at  some len gth last  yea r, and 
we com plim ented you  on ho ld ing down your  tra ve l costs. Wh en we 
look at  your  tra vel budget fo r 1978, 25-perce nt increase, why  such  a 
large increas e? Didn’t you like the com plim ents we were  giv ing  you, 
or  wh at  was the  reason fo r th at  ?

Dr . W hedon. I  w ould say a t the out set  t hat  I  t hi nk  we  have always  
been ext rem ely  conse rva tive  in  ou r trav el costs.

Mr . F lood. We said  th at .
Dr . W hedon . All r ig h t; r ep eti tio n is good  some times.
Mr. F lood. Sometimes.
Dr . W hedon. Bu t on t ha t base, we are  faced  th is y ea r w ith  consider ­

able  increases in pro gra m.  We  have a subs tan tia l increase  in the re ­
sea rch  budget fo r the  diabetes program , and  we h ave  tw o new centers 
prog rams in  arthr it is  and in diabe tes.  Th is has r esu lted in a tremend ous  
numb er of  appli ca tio ns  t hat  h ave  come in. These have to  be reviewed. 
We have to cover the  tra ve l of  ou r co nsult an ts;  we h ave to cove r the  
tra ve l of  our  sta ff, indiv idua ls who acti vely pa rt ic ip ate in ons ite vis its 
fo r th e review of  thes e appli cat ion s. The  act ual increase is $100,000, 
and as my admi nistr at ive people pric e th is out , the y te ll me th at  thi s 
is a ra th er  min ima l figure th at  we need in orde r to give ap pr op riate 
review to th e expan sion on th ese pro gra ms .

Also, I  am rem ind ed of the new kidney  cen ters  prog ram, which I 
mentio ned  a mom ent ago, and in con jun ction wi th  the diabetes and 
ar th ri ti s cen ters  prog rams there are var ious wor ksh ops  and symposia 
th at  have been recommended  to us by th e N ational Comm issions th at  we 
ou gh t to undertake. Al l of thes e act ivi ties req uir e t rave l, an d if  we a re 
to ex pa nd  over t ha t con servat ive  figure  we had  be fore  in  our  ac tivitie s, 
we hav e to  have money to  do it.

Mr . F lood. Good  quest ion ; I  hope it is a good answer . Th an k you 
verv much.

[T he  fol low ing  questio ns were  sub mi tted by mem bers  of  the sub­
com mit tee  wi th the  reques t th at the y be answered for the reco rd.]
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Grant Applications in  Diabetes

Mr. Patten. In your prep ared  sta tem ent  you mentioned the request for  ap plic a­
tions  for supp ort of diab etes  resea rch on aspec ts such as vira l etiology, genetic  
facto rs, and  vas cula r and  neurologic areas. Does not thi s RFA infr inge on the 
juri sdic tion s of fel low In sti tu tes such as NIAID, NIGMS, NHLB I, and NINC DS?

Does the  NIAMD I) have the  expe rtise  to eva lua te these requests which touch 
on those special ties of the o the r I ns tit utes ?

Answer. In implementing the  direc tive for gre ate r effort in diabe tes resea rch 
through the  funds added  for  the  purpose in the budgets  of several ins titu tes , it 
was decided th at  it would be more efficient to put  o ut the call for appl icati ons in a 
single notice ra th er  than  in seve ral sep ara te ones. Let me ass ure  you th at  this 
requ est for appl icati ons for supp ort of rese arch  on a wide vari ety of aspects of 
diabetes does n ot infr inge on the righ ts and jur isdictions  o f o ur fellow Ins titu tes . 
They are  fam ilia r with  thi s RFA and  they also know th at  cer tain  of the  applica­
tions which res ult  from thi s solic itatio n will end up in the ir portfo lio of ap proved 
gra nts  to suppor t. This  was simply a more rat ion al way to hand le this matter , 
in a centr al, unifo rm fashi on, especially  since the ma jori ty of t he fund ing will be 
und erw ritte n by th is Insti tut e.

Apropos the  second por tion  of your  question , let  me emphasize th at  the  scien­
tific evaluati on of the resulti ng application s, as is the case in any rese arch  ap ­
plica tion to the NIH, will not be in the han ds of individual Ins titu tes . The pr i­
mar y review for scientific me rit will be c arri ed out by so-called study sections— 
groups of n on-F ederal exp erts  in  th e relevant  scientific discip lines who act as con­
su lta nts  fo r the  NI H specifically for  review of the  scientific meri t, feas ibili ty, and 
promise  of g ran t a pplicatio ns in p art icu lar  special ized fields of rese arch. The  study 
section s are  operated by the  Division of Research Grants,  NIH, to promo te pri ­
mar y review by discipline, f or all  of the various Ins titu tes .

vitiligo research

Mr. Stokes. Wh at has the Nat ional Insti tut es  of  H ealt h done so fa r in resea rch 
of vitil igo?

Answer. A rec ent ana lysi s of c urr ent rese arch  act ivit y rela ted  to vitiligo  shows 
th at  fun dam enta l stud ies in photobiology, skin pigme ntation, and pharmacology 
ar e being supported  in an effort  to incre ase our knowledge in these are as  which 
may  la te r be clinic ally applied to patie nts  wit h vitiligo  and  oth er seriou s derm a­
tologic diseases. Six proj ects  were so identifie d at  the  National Insti tut es  of 
Health  by ou r analysis.  Also, we organized a workshop on v itiligo which was held 
on March 3 and 4, 1977, at  the  NIH, and was atte nde d by scientist s from  v ario us 
discip lines and by representativ es of the  Nat iona l Fro ntiers  Vitiligo Foun dation , 
Inc., to focus on those  aspects of the vitiligo problem th at  hold the most promise 
for fu tur e rese arch  p rogress.

Mr. Stokes. Why has so lit tle  research t aken place?
Answer. Although the  number of projects  being supported  may seem small, 

the re are  many more projects  being supported  in are as not specifically labelled 
vitilig o th at  are  concerned with  pigment-hormone rela tion ship s and with  derm a­
tology in general and which are  expected to have consid erable impa ct on solving 
the  problem of vitilig o by serving to incre ase our und ers tandin g of fundam ental 
processes  in the  skin. This, in turn, can provid e the  rat ion al basis on which to 
design truly effective tre atm en t for vitiligo. In addit ion, stim ulat ion of new ideas 
and  direc tions  in vitilig o rese arch  has  been needed and we hope to have provided 
some of this  by giving the  opp ortunity  for rese archers  from various diffe rent  
scientific  discipl ines and  clinic al are as to come together at  our  March workshop 
and  to exchange new idea s and  approach es to be intro duce d into rese arch  in 
vitiligo.

Mr. Stokes. Do you inte nd to i nit iat e rese arch  in this fie ld?
Answer. In line with the recomm endations th at  have come out of th e workshop, 

the ins titute  does indeed plan  to encourage rese arch  appl icati ons in vitilig o and 
rela ted are as of d ermatology  re search.

Mr. Pattern. If  so, how much money would be necessa ry to conduct signific ant 
res ear ch?
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Answer. We believe th at  sig nificant rese arch is being conducted in derma tology  
from which will  come the answ ers to the vitiligo  problem. Designati ng specific 
sums for a pa rti cu lar  disease about which much of the fund ame ntal  processes are  
unknown migh t actu ally  hind er the  basic stud ies so vita lly needed to lay the 
foun datio n for und ersta ndin g many skin diso rder s including vitiligo. Our tota l 
budget  for  fiscal yea r 1977 for skin disease  res earc h is $5.4 million.

Mr. Stokes. Can thi s resea rch be funded  by re alloc ating  existing fund s or would 
it requi re a n increased  app rop riat ion ?

Answer. The kind  of rese arch  effort th at  i s reall y needed—long-term, sus tain ed 
fun dam enta l stud ies in dermato logy—req uire s sequential ly incre ased  app rop ria­
tions  for derm atologic re search and training .

PRIORITY OF FUND ING

iMr. Michel. Your Ins titute  covers a wide var iety of diseases, and we perh aps  
get more lobbying on behalf of the  disea ses covered here  tha n for  any  other 
Ins titu te.  Wh at is your personal opinion on the  prio rity of fund ing wit hin  NI H?  
Do you feel th at  perha ps too much att ent ion  and  fundin g are  given to such 
are as as cance r, and  are  thus hurtin g the efforts  of your In sti tu te?

Answer. Let me put it thi s w ay : I definitely feel th at  the diseases for  which 
the NIAMDD bears responsibility repr esen t important, nat ional hea lth problems 
and th at  they should  receive app rop riat e rese arch  atte ntion and fund ing;  more­
over, we do not  believe that  they receive enough of the  whe rew itha l to follow 
up on all of the  cur ren t promising resea rch leads  th at  should be explored 
prompt ly and  adequ ately . Needless to say, I cann ot argu e with the  importance  
of a category of terr ible  diseases like cancer; it should  not be s aid or assumed 
th at  'too much attentio n and fundi ng are  given to cancer.  I t is possible a t the 
same time to tak e a view th at  if specific d iseases th at  are  in the  limelight  are 
given a larg e sh are  of the fund s for resea rch a t NIH, since the  overall funds 
th at  can be a lloca ted to the NIH are  limite d, then  the  remaining  disea ses Which 
are  ju st  as imp orta nt to the pa tients  afflicted with  them, and  to the ir families, 
may not be fu nded  adequately.

Mr. Michel. When the Congress star ts dire cting th at  c ertain  disea ses be given 
prio rity , as has  been done with diabete s, ar th ri tis and  cer tain oth ers  in your 
Ins titute , it  tends  to upset your  game plan and  reduce fund ing for oth er disease  
area s, does it no t?

Answer. The Congress already  has the au tho rity to expre ss wh at it perceives  
as a reflection of public desi res when it singles  out  a pa rti cu lar diseas e for 
add-on fund s spec ial trea tme nt. We would prefe r, of course, to apply  emphases 
as our own profe ssiona l judgment and th at  of our advisers, partic ula rly  our 
National  Advisory Council, indi cate  is best for  improvement in hea lth for the 
gre ate st number of people. Inci dent ally,  in 1977 diabe tes was the only NIAMDD 
progr am to receive a maj or increa se; ar th ri tis received only a  mino r increase 
and th at  was to initiate  the new multi purpose ar th rit is  cent ers program.

EAR MARKING OF FUN DS

Mr. Michel . What do you thin k of this business of Congress singlin g out 
cer tain diseases for favora ble tre atm en t?

Answer. Most of these  disease  are as are  very important nat ion al health prob­
lems. Singling out  specific diseases for favor able trea tme nt, however, may in­
directly cause oth er diseases to have  insufficient resource s for us to cope with 
the ir problems optim ally and to cap ital ize on scientific oppo rtun ities when they 
become av ailab le. The case for genera l incre ases  in fund ing versu s specific ear­
mark ing is based  on the inte rrel atio nsh ip of bioscience across and through many 
disease  areas. In many diseases tru e breakth roug hs may well come when new 
knowledge is created  in other fundam enta l disciplines which int erac t in the 
basic unde rlyin g processes involved in the various disorders. Thus, for instan ce, 
the problem of diab etes may well not be fully  solved until we hav e attain ed  
much more, neces sary knowledge in liasic endocrinology and metabolism which 
is inex tricably  bui lt into the ma trix  of thi s disorder. In oth er words, an overall  
major gain  in fund amental biomedical  knowledge across many disciplines  is 
actual ly likely to be more impor tan t for ult im ate  solution of a specific disease  
tha n a moon-shot” type, heavily  focused effort.
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UN RE NE WED  PROJECTS

Mr. Michel . Duri ng th e cu rre nt fiscal year,  and not  tak ing  into  accou nt any 
increases which may he provided in the supplemental, how many ongoing projects 
or gra nts  will not he renewe d because of a shor tage  of funds  due perh aps in 
pa rt to th e siph oning off in to other a re as ?

Answer. No ongoing (noncompetin g) gr an t commitments will fail  to be con­
tinue d in 1977. The situat ion  is simply th at  a smalle r propo rtion  tha n norma l 
of competing new and  renewal appli cations will be funded in the are as with out  
special attentio n.

Mr. Michel. Are we losing  a signific ant body of resea rch by not fund ing these  
renewals,  or is i t only a mino r los s?

Answer. As I mentioned, the  yearl y continu atio ns of exist ing noncompeting 
resea rch gra nts  are  being paid by us until the  g ran t ex pi re s; competin g renew als 
(app lica tion s from stud ies whose supp ort has exp ired) and new appl icati ons 
will have greater  com petiton  for fewer  funds.

PERCENTA GE OF FU NDI NG

Mr. Michel. Of the  gr an t appl icati ons in the fields covered by your In sti tu te  
which have been received this year, wh at perce ntage will receive fun din g? In 
turn, wh at perce ntage of those approved by the  stud y sections will receive 
funding?

Answer. Customar ily abo ut one-half to two -thi rd of appli cations receive  study 
section ap pr ov al; in 1977 in the  nine programs  oth er than diabe tes only 27 per­
cent, a s a n av erage , of  study section a ppro vals  will be funded.

AR TH RITIS RESEAR CH

Mr. Michel . How much will you be allocatin g for ar th rit is  resea rch. And how 
does th is compare  wi th the  cu rre nt ye ar?

Answer. In 1978, $25,761, 000 has  been allocate d for ar th rit is  research. In 1977 
the  co mparable figure was $22,389,000.

arthritis centers

Mr. Michel. How much is being allocate d for the  ar th ri tis  cen ters ? And how 
many will be estab lishe d ?

Answer. In fiscal year 1977 we have  been direc ted by the  Congress to spend 
$2.5 million for  mul tipu ruos e ar th ri tis  center s. We esti mat e th at  8 to 10 cente rs 
will be award ed. In 1978, $4.2 million is provided in the  Pre sid ent ’s budge t for 
this  purpose.

Mr. Michel . Have locations  for  these centers  been picked as ye t? And if so, 
whe re?

Answer. We have received 68 appl icati ons for the fund ing of ar th ri tis mu lti­
purpose cente rs in fiscal year 1977 and these  a re now being reviewed. Thes e ap pli­
cations will be reviewed care fully and thoro ughly for mer it and for consistency 
with  the  guidelines esta blish ed for  th ese cente rs. The review process will be com­
pleted in August and the aw ard s made in e arly  September.

U .S .- U .S .S .R . COOPERATIVE MEDIC AL PROGRAM

Mr. Michel. W hat  is the  na ture  of this  c ooperative tri al  in the  field of a rth rit is  
you are  und erta kin g with the  Soviet Unio n? Can you describe  the mechanics of 
it ?

Answer. About 1970 the  United  States firs t ente red into  an agreement with  the 
U.S.S.R. for the  purpo se of cooperative medical stud ies in thr ee areas, cancer, 
he ar t disease, and environmen tal health. In 1973 the  agreement was extende d 
to include ar th rit is.  Af ter  meetings  of rheum atolog y scie ntis ts of the  two coun­
trie s held both in the  United States and in Russ ia, three principal problem are as 
were selected  for joi nt ef fo rts : eval uati on of the rap eut ic modali ties, microbi­
ology and immunology, and  orthop edic tre atm ent including surgery . The most 
evident progress has  been made in the  first  two categ ories and to keep my com­
ment  brief, I sha ll m ention  only some highlig hts.
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A d etai led protocol has been adopted for  par alle l stud ies in the  two coun tries  of two dose levels of a dru g called d-pencil lamine in tre atm ent  of rheumato id art hr iti s, and  pat ient s in New York nad  Moscow ar e being entered int o t he study. A second stud y to compare  t he chara cte ris tics of juvenile rheu mato id ar th ri tis  in the two coun tries  lias begun using mutuall y agreed  on f orms devised specifically for computer a naly sis in both count ries.
Fina lly, a colony of mice, such as those which have been a vailable  in thi s coun­try  for seve ral year s and which spontaneously develop a  disease sim ilar to lupu s erythem atos us in man, has become ava ilab le in Moscow. This development will enable a joi nt project  for the test ing of drugs newly developed in both coun tries  and has  significant potentia l for benefit to the  tre atm ent  of lup us in human beings.

SYSTEMIC LUPUS EBYTHEMATOSIS

Mr. Michel . Can you tell us how much your  Insti tut e and oth ers  a re spending, both dire ctly  and indire ctly, on system ic lupus  eryth ematosus (S LE) ?
Answer. In 1976 our ins titu te, the National  Ins titute  of Art hri tis,  Metabolism, and Diges tive Diseases, spent  approxim ately  $1.1 million on resea rch direc tly re­lated to SLE. The National In sti tu te  of Allergy and Infectiou s Diseases, the other ins titute  with  maj or direct suppo rt, spent about $900,000. In addit ion, there are  numerous  othe r resea rch proj ects  supported by nearly all of the  ins titu tes  at  the National  Ins titu tes  of Hea lth which are  indirectl y rela ted  to SLE or in which only pa rt of th e pro gram  is rela ted  to SLE. The amounts ar e n ot signif icant.Mr. Michel. I und erstand  th at  in addit ion to the SLE rese arch  being con­ducted  at  your own fa ciliti es, some 1 00 other studies are  being funded. Are there cer tain  ins titu tions where most of th is rese arch  is being done th at  you can lis t for us?
Answer. Majo r cen ters of resea rch on SLE i nc lud e:
Univers ity of Cali fornia at  San Francisco, University  of Connecticu t at  Far m­ington, Cornell University  Hospital  of Special Surgery in New York City, New Engla nd Medical Center  in Boston, Rob ert Breck Brigham Hos pita l in Boston, Rockefeller University in New York City, Scripps Clinic and Research Foun da­tion in La Jolla , Calif., Univ ersity  of Texas  Southwes tern Medical School in Dalla s, and Unive rsity of V irginia  in Charlottesv ille.
Mr. Michel. Are we m aking any headw ay in finding solutions to this disea se?Answer. We are  making some headway, but much more needs to be learne d about SLE. We are  for tun ate  in havi ng experimen tal models of this disease  in cer tain  inbred stra ins  o f New Zealand mice and  pedigrees of dogs. Cer tain  vi ruses stim ula te the  emergence of this d isease, but this  is by no m eans the  whole answer. Recent incidence indic ates th at  the re are  genetic forces at  work  with  some tendenc y for lupus to occur in certa in famil ies; one of our gra ntees has  found an incre ased  incidence of cer tain  tiss ue types (HLA  ant ige ns)  in SLE. Since 90 percent of lupus  occurs in females, increasi ng atte ntion is being paid to sexual  hormones;  androgens (male  horm ones ) have been shown by one of our  grantee s to impede the  development of SLE in the  mouse model of SLE. Much resea rch on SLE concerns  immune abnorm alit ies and there are  promis ing leads, with  therap eut ic possibilities, from those invest igations. Overall, the rap eut ic manage ­ment of lupu s has improved considerably, mainly  through more judic ious use of cortic ostero ids, in recen t yea rs so th at  the prognosis, the  outlook  for  lupus pat ien ts has  consid erably improved.
Mr. Michel. Do you know how much in the way of nongo vernm ental fundi ng is being spent  for  SLE re sea rch ?
Answer. There is no precise  way of knowing but I would say th at  such funding is of a rela tive ly low or der  of magnitude .

DIABETES

Mr. Michel . How much is in your budget for diabetes research?
Answer. In fiscal yea r 1976, we spen t $14.5 million in our diab etes program. The est imated expendi ture  for  thi s prog ram  in other programs  and in closely rela ted resea rch in fiscal yea r 1977 is $35.7 million—roug hly a 2%-fold increase . In 1978 with in the  Pre sid ent ’s budget the alloca tion will be $34.0 million. For  diabetes and closely rela ted  research the  amou nts will be: 1977, $39.7 million and 1978, $37.9 million.
Mr. Michel. As you indi cate  in your  statement, there has been a 2% -fold increase  in diabetes rese arch  gr an ts due to incre ased funding . Are sufficient gra nt app licat ions  coming in  to m ake use of these fu nd s?
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Answer. We have broadcast widely a request for applications (RFA) for 
supportive research on a wide varie ty of aspects of diabetes, including it s possible 
viral etiology, genetic factors, normal and abnormal hormonal actions and 
metabolic regulation, the relationship of diabetes to nutrit ion and obesity, the 
vascular, neurologic, and renal complications of the disease, and potential, futu re 
new t reatment methodologies, such as transp lanta tion of insulin-producing cells 
and automatic blood glucose regulating assist-devices. We have thus far  received 
nearly 300 grant  applications in response to this RFA. In addition, I should 
add th at we always receive a large number of appl ications every year in diabetes 
as in our other disease areas, even without resorting to a special widely pub­
lished request for grant applications.

Mr. Michel. Are you funding lower prio rity applications than in other areas, 
due to the substantial  increase in funds?

Answer. This is a very a stute  question. Since we have such greatly increased 
sums available in 1977 to fund research grant applications in diabetes, we can 
well anticipate tha t we shall fund not only the absolute highest priority approved 
applications—such as is the case in our other disease a reas where our funds are 
limited—but tha t in diabetes a number of grants  with somewhat lower priorities 
than other diseases will also be funded this year.

Mr. Michel. Do you think the diabetes funds have been increased too rapidly 
and tha t perhaps they are not being used as effectively as possible because of 
this?

Answer. Although this is a possibility to be considered whenever a new pro­
gram is started or an on-going program expanded, I do not think tha t this will 
be so in this  case. The National Diabetes Commission made its recommendations 
for funding of research, training, and rela ted activities from careful deliberations 
involving many experts in diabetes and related fields called in to discuss this 
mat ter with the Commission. The funds thus fa r provided by the Congress are 
well within the Commission’s recommendations.

DIABETES CENTERS

Mr. Michel. How much are you allocating for diabetes centers, and how many 
centers will be funded ?

Answer. We have just  star ted the review process for the applications for 
funding of multipurpose diabetes centers. The amount provided in the 1977 budget 
is $6 million for these centers. The careful and thorough review process of 14 
applications is just beginning. We estimate tha t five or six centers awards will 
be made by early September. In 1978 within the President’s budget, funds a vail­
able for this purpose will not permit an expansion of this new program.

BLOOD RESEARCH

Mr. Michel. How does your research on blood differ from tha t conducted 
by the Heart. Lung, and Blood Institute?

Answer. The NIAMDD mission to alleviate or cure specific chronic diseases 
requires fundamental  research into metabolic, immunologic and other blood 
aspects of resulting secondary blood disorders such as the anemias of chronic 
renal failure, arthritis,  and nutri tiona l deficiencies, and of hereditary blood 
disorders. Also, the accessible blood cells provide models for numerous biological 
processes. The NHLBI blood research program emphasizes investigation of 
certain  specific blood diseases, such as sicklecell anemia, and of the  various dis­
orders of blood coagulation, plus development or improvement of various blood 
products for  transfusion in trea tment of many diseases.

AR TIF ICIAL KID NEYS

Mr. Michel. Where do we stand at present regarding the development and 
use of artificia l kidneys?

Answer. As you know, we have a special program. Ihe artificia l kidney-chronic 
uremia program, in our  In stit ute  for this purpose. In the past, it has been instru­
mental for sponsoring and stimula ting most of the developments in this area. 
These are some of the recent developments during the past y ea r:

Patients treated by maintenance hemodialysis are limited in mobility and 
rehabilita tion by the need to conform to a treatment schedule developed by their 
dialysis centers. Although the introduction of home hemodialysis has permitted 
great flexibility in scheduling daily activities, the patient cannot be separated
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from a dialyzer  for more tha n 2 or 3 days. To perm it dialysis patie nts  to travel  
in connection with work or vacations, Dr. Eli Friedman and asso ciate s at  the  
SUNY Dow nsta te Medical Center in Brooklyn developed a “suitcase artif icia l 
kidney,” a porta ble compact  dial ysis  system  which is fully conta ined in a small 
alumi num suitca se and flight bag (th e la tte r used for  carryin g acce ssor ies).  
Duri ng this las t year, 12 pat ien ts used these suitc ase artif icia l kidne ys duri ng 
trav els both in the United  States and abroad , dialyz ing themselves in various 
locatio ns in the ir hotel /motel rooms. In mult iple dialyses for  a s long as 6 weeks 
on the  road, patients  fared as well as they did previously in cent er or home 
dialys is. Pa tient acceptance of thi s new development which promises to improve 
the q uali ty of life  on dialysi s, has  been un iformly good.

In  ano the r area , the In sti tu te  has placed considerable emph asis on fu rth er  
resea rch and development in the  field of peritoneal dialysis, an alt erna te  mode 
of dialysis  which has been known for  many years but which has  not been used 
freq uent ly in the  pas t because of its high cost and time  requi reme nts. This  
situ atio n has  now changed completely. Research sponsored by the  In sti tu te  has  
resulted in the development of a perm anen t access device to the peri tone al 
(abdom ina l) cavity (th e implant able  Tenckhoff ca the ter ) which perm its rel a­
tively simple and repeated  access for purpose s of peri tone al dialysis. Subse­
quently, fully  automated, closed-cycle peritoneal dialysis  machines we re developed 
which can be used in a center set ting  or in a pa tie nt’s home for  main tenan ce 
perit onea l d ialys is a t a  considerably  lower cost th an before.

During the  las t year, while some inve stiga tors  have demonstr ated  the  feasi­
bility and relati vely low cost of home peri tone al dialysis , others, to avoid the  
long 10-hour trea tment  sessions, have demonstr ated  the feasibil ity and efficacy 
of d aily perit onea l dialy sis in the  evening, with and with out auto mat ed dialysat e 
delivery  systems. Using today’s techniques, the  ra te  of per itonit is due to 
microbial conta mina tion has  been reduced  considerably and has  been reported to 
be as low as 0.2 percent in daily  self-dia lysis. Also, in peri tone al dialysis, access 
is simpler , less crit ical  and, in home dialysis, in case of a mishap, less fra ug ht 
with  serious risk. One should also mention that  perit onea l dialysis  invalu able 
for so ci al  groups such as pat ien ts with seriou s blood access problems, or with 
severe card iovascu lar disease,  for those of advanced age, and for  diabet ic patie nts  
in whom it does not app ear to induce as rapid  a loss of vision. Moreover, because 
it is simpler to lear n and perform tha n is home hemodialysis, it may be used 
by pa tients  who live alone who a re otherwise not eligible for  home dialysis.

In closing, I would like to mention  a new type of artif icia l kidne y trea tment  
with impo rtance for the  futu re. Severa l years ago the  arti fici al kidney progra m 
pioneered a completely new concept of blood purification for  uremic  pati ents  
based on a man-made imit atio n of the function of the  na tu ra l filtratio n ap­
pa rat us  (glo mer ulus) of the  kidney. This new technique—hemofiltr ation —has 
now reached the point where  over a hund red pat ien ts have been on rout ine 
tre atm ent for  up to 1 year. The  major ity  of these  patients  have been tre ate d 
abroad where  special circumstances fac ilit ate  a more rapid intro duct ion of 
new machinery and clinical methods as well as govern ment reim bursement of 
the tre atm en t method in expe rime ntal patie nts. The clinic al results  of hemo­
filt ration app ear  to be sup erio r to those obtain ed with  conventional hemo­
dialysis (th e pat ien ts are  unifo rmly  less uremic, thei r blood pressure—even in 
the most recalc itra nt cases—is easi ly and effectively control led, and  they  em­
phasize a tru e feeling of well be ing ), and the  artif icia l kidney-chronic urem ia 
progr am has  sta rted inten se efforts for extensive and lar ger scale  clinic al trials  
in th e U nited  States.

Mr. Conte. In the 1977 app ropriat ions bill, we provide d for a $28.2 million 
incre ase over the  previous yea r for you r ins titu te. I und erst and , however, th at  
af te r congress ionally  man dated diseases were take n care of, a very small 
amount rema ined for so-called nonman dated disease  research. We will be pro­
viding an incre ase in th at  are a in our  supplemental bill, but  I wonder if you 
would care to comment on the problems you may have had and especia lly the 
need fo r i ncrea sed fundi ng outside  of the specifically mandated  ar ea s?

Answer. Ther e is indeed a gre at need for add ition al funds  in all the  other 
impor tan t diseas e areas of the  in sti tu te  which did not receive specific congres­
sional man date s and, correspondingly did not  receive  specifically earm arked 
increases in fiscal year  1977. All of the  programs  oth er tha n diabetes received 
no increases to speak of while at  the  same time the fund s available for  them 
have  lost  purc hasin g power  corre sponding to the  inflatio nary  erosion  of the
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dollar and the increasing cost of doing sophisticated biomedical research. In 
1976 these programs were able to fund, on the average, 45 percent of study 
section-approved, competing research gran t applications; this percentage has 
dropped to 27 percent in fiscal year 1977. This means tha t some very excellent 
competing research g rant proposals from some of the better , if not best, research 
workers in these fields simply cannot be funded.

Mr. Conte. You mentioned tha t you have prepared special reports in a num­
ber of major fields. Will those reports be printed  or summarized in the hearing 
record. I f not, would you see that my office receives copies?

Answer. We have prepared annua l reports for the Congress in the following 
fields: arthritis , diabetes, digestive diseases, kidney disease, nutrition , cystic 
fibrosis, and Cooley’s anemia. We have delivered copies to the committee and 
have been assured that they will be included in the hearing  record.

Mr. Conte. You raised the possibility of an inherited  susceptibility to infec­
tious agents as a cause of arthri tic  diseases. Are you suggesting tha t arthri tis 
may be contagious? What sorts of infectious agents are you looking at?

Answer. At the moment it is still too early and our state of knowledge is 
still incomplete so tha t I cannot give a  hard and fas t reply. Preliminary evi­
dence, however, suggests t hat certain cases of rheumatoid arthri tis are related 
to an infectious agent. For instance, in the new type of arthriti s, which appeared 
in Connecticut and which was termed “Lyme arthri tis” for the town around 
which the cases have been found, the disease picture indeed appears to be of 
infectious origin, and it is believed tha t the infectious agent was spread by an 
insect. Of course, we have always had infectious types of acute arthritis,  such 
as joint infections and joint  damage caused by the organism responsible for 
gonorrhea; similarly other types of septic arthri tis were at one time not un­
common, but most of them can be managed nowadays with the aid of proper 
antibiotic therapy. I did mention in  previous testimony an apparently significant 
correlation between inherent  tissue antigen types (peculiar blood proteins) 
and the incidence of special types of arth riti s such as rheumatoid spondylitis 
or Reiter’s disease; here some investigators  postula te tha t an underlying sus­
ceptibility is inherited and tha t an as yet unknown infectious agent, possibly 
a virus, is involved in triggering the  arthri tis proper.

Mr. Conte. If you can identify risk-prone individuals, what sorts of preventive 
measures can be taken to ward off arthri tis?

Answer. In general, in our present imperfect state of knowledge there are 
no specific measures tha t can be advocated today to prevent, in the stric t sense 
of the word, some of the most important types of a rth rit is such as osteoarthri tis 
or rheumatoid arthritis . What we can do in these forms of ar thr itis  is to attempt 
to prevent deformity and disability. With judicious use of physical therapy and 
a variety  of drugs, deformity can often be delayed and sometimes prevented. 
The picture is quite different in another type of arthritis , namely, gouty ar thriti s. 
Here our research of the last  15 years has given us the means to manage well 
the patient who suffers from the inherited  metabolic disorder which underlies 
gouty arth ritis . Here, once the patient has been identified, the painful attacks 
of gouty arthri tis can now be treated and in fact prevented, and fur the r pro­
gression of the disease can be prevented with proper drug therapy.

Mr. Conte. Could you provide more information about the origin and investi­
gation that has been undertaken of “Lyme arthri tis”?

Answer. As I was describing a moment ago, “Lyme arthri tis” has received 
this name because all the cases of this type of arthri tis known today have ap­
peared in or around the town of Lyme in Connecticut. The cases of the  disease 
have appeared in clusters which seem to indicate tha t they have been spread 
locally possibly by an insect vector. A team of investigators from Yale University 
School of Medicine, including grantees  of our institute, has characterized this 
disorder by a painful swelling of the  large joints which often follows a skin rash 
or skin lesion resembling insect-borne infections. Not all the patients with a 
skin lesion developed arthri tis  symptoms, but the ones who did, all had the 
special types of antibodies in the ir blood which are peculiar for a viral  infec­
tion. This, the researchers said, supports the hypothesis tha t the arth ritic  mani­
festations of th is disorder are caused by a virus spread by an insect vector, but 
the virus has not yet been identified.

Mr. Conte. Could you provide a breakdown showing the percent of funded 
new and competing regula r research grants  in the various disease categories 
under your Ins titu te’s jurisdict ion for this year and las t year? And can you 
include some sort of projection under your budget request?
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Mr. Conte. You mentioned the issue of a request for applications to deal with 
the two and one-half-fold increase in diabetes research grants  provided by 
congressional action. Do you foresee any problems in coming up with sufficient 
numbers of top-quality applications to use all of the funds which have been 
provided? Do you have adequate  numbers of administrativ e personnel and 
research review panels to screen these numbers of grants and effectively admin­
iste r them?

Answer. We do not have adequate numbers of scientific staff and administ ra­
tive personnel to handle the extraordinary increase in diabetes research grant  
applications which we now see coming into our Inst itute as a result of the large 
increase in funds for diabetes research in fiscal year 1977 over fiscal year 1975 
and fiscal year 1976. Moreover, our research review panels of outside consultants 
will have difficulty in reviewing this increased number of applications in the 
usual time period available for such action. Our Inst itute has not been allo­
cated even a minimum of the number of necessary positions to provide for the 
additional staff needed to handle all the new activities in diabetes and arthri tis  
mandated by congressional action. With respect to the question concerning 
sufficient numbers of high-quality applications needed to use up all of the new 
funds which have been provided for diabetes researc h: no doubt we will receive 
a large number of topflight a pplic ation s; I am told that  so far  we have received 
nearly 300 altogether.

Mr. Conte. In your statem ent you mentioned the appearance of diabetes in a 
colony of guinea pigs tha t seemed to be contagious. Are you suggesting tha t 
human diabetes may also be contagious?

Answer. I have mentioned the “spontaneous” appearance of diabetes in a 
colony of guinea pigs because there it appeared most likely tha t the lesion was 
of infectious  origin; this was proven fu rthe r when newly diabetic animals from 
this colony were housed with normal animals and the disorder spread to the new 
animals as well. This demonstrates the possibility that  in animals a diabetes­
like disease can cause the destruction  of insulin-producing cells. This, in turn, 
justifiies  similar suspicions in regard to diabetes-like disorders in man as well. 
We a re not at all sure tha t “diabetes” is one monolithic disease and in theory 
it is possible tha t more than one specific factor  may be at the root of the 
impairment or destruction of insulin-producing cells in the islet tissue in the 
human pancreas, resulting in the end in a final common picture of “diabetes.” 
There have been advocates of this hypothesis who have pointed at strange 
epidemiologic clustering of new cases of juvenile diabetes in young children 
right afte r major outbreaks of viral disease in the same communities and 
locations.

Mr. Conte. I was pleased to note that  you have activate d your contract-sup- 
ported project for a comprehensive study of work being done in the  field of cystic 
fibrosis. Can you tell me when tha t report will be complete? And what is the 
actual scope of the study ?

Answer. Our staff and tha t of the Cystic Fibrosis Foundation, which is carry ­
ing out this study under a contrac t from us, estimate tha t this project would 
require between 12 and 18 months for its completion. The purpose of the study is 
to develop information which will accurately define the current state  of the ar t 
in cystic fibrosis research and in the entire range of cystic fibrosis-related activi­
ties and to use this information to plan for futu re directions in research and im­
proved patient  management. The study will focus on cystic fibrosis and its 
complications. Its  findings, however, may also have medical and scientific impli­
cations fo r numerous diseases including other pediatr ic pulmonary diseases (e.g., 
bronchial asthma, bronchiectasis, bronchit is) and disorders of t he gastrointesti- 
tinal (e.g., celiac disease) as well as for a variety of genetic syndromes.

Mr. Conte. Why are there so many gaUbladder surgery-related deaths each 
year ? What can be done to reduce th at number?

Answer. About 300,000 surgical removals of the gallbladder and gallstones are 
carried out each year. This is usually indicated when the patien t suffers from 
acute or chronic symptoms caused by the presence of gallstones in his biliary 
tract. The symptoms may be brought  about by the chronic infection of the gall­
bladder which is conditioned by the presence of gallstones there or by an acute 
and painful crisis brought about when a stone moves from the gallbladder into 
the common bile duct and impacts there, obstructing the normal flow of bile to 
the small intestine. Normally the type of surgery involved does not involve a 
great  mortality risk. However, some patients represent poor surgical risks be-
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cause of oth er concurrently exis ting  condit ions such as highly advan ced age or poor cardiac stat us, and especially  when such pat ien ts are subj ect to emergency 
surgery because of an acute gall blad der attack , and there is litt le choice but to 
operate , the surgical mortal ity is high er tha n desirable. As a res ult  there are  about  6,000 deaths each year associated with  cholecystectomies. As you know, o ur 
ins titute  is sponsoring a large-scale  study to dem onst rate the  feasibi lity  and 
safety of the dissolut ion of choles terol gallsto nes by the daily  oral  admi nis tra­
tion of a bile sal t (chenodeoxycholic ac id ). We have alrea dy dem onst rated the 
feasibil ity of such action and we ar e now tryi ng to establish  long-term  safe ty 
of thi s procedure . In the long run we hope to dem onst rate th at  it is possible 
to prevent the formation of new gallstones  in gallstone- prone pat ient s. Needless 
to say, this new medical tre atm ent or possible preven tion of choles terol gal l­
stones embodies a significant pote ntia l to decrease the ann ual  ra te  of  ga llbla dder  surgery  and  the  mo rtali ty connected with it.

Mr. Conte. Can you tell  me more abou t perito neal dia lysi s? Wh at advanta ges does it  offer over conventional dia lysi s? How widely is it being used ?
Answer. Our ins titu te thro ugh its special artif icial  kidney-chronic urem ia pro­

gram, has  placed considerable emphas is on fu rth er resea rch and development  
in the  field of peritoneal dialysis, an  altern ate  mode of dialysis  which has  been 
known for many years  but  which has not been used frequent ly in the pas t be­cause  of its high cost and time requi rements. This situ atio n has  now changed 
considerably. Research sponsored by the Ins titute  has  resu lted in the develop­
ment of a perm anen t access device to the peritonea l (ab dom ina l) cavity (th e im­
plan tabl e Tenckoff ca th et er ). This device perm its rela tively simple and repeated  
access for  purposes of flushing the abdominal cavity with  a special solution. The 
flushing process carr ies out  of the body the uremic imp urities which tend to ac­
cum ulate  in pat ien ts who have lost  the ir na tural kidney function. This type of 
lavage is refe rred  to as “peri toneal dialy sis.” Subsequently, fully autom ated, 
closed-cycle peritoneal dialysis machines were developed which can be used in a 
center set ting  or in a  p ati en t’s home for main tainence per iton eal dialysis at  a con­siderably lower cost t han  before.

During the  pas t year,  while some investig ators have dem onst rated  the feas i­
bility and  rela tivel y low cost of home perit onea l dialysis, others, to avoid the long 10-hour trea tment  sessions, have  demonstr ated  the  feas ibil ity and efficacy 
of brie f daily perit onea l dialysis in the  evening, with and wit hou t auto mat ed 
dia lysate  d elivery  systems. Using to day ’s techniques, the  r ate of peritoni tis due to 
microbial contamin ation  has  been reduced considerably and lias been reported 
to be as low as 0.2 perce nt in dai ly self-dialysis. Also, in peri toneal dialysis, the 
han dling of dialysis access is simpler, less criti cal and, in home dialysis, in case 
of a mishap,  less fra ug ht with  serious risk. One should also mention th at  peri­
tonea l dialy sis is inva luab le for special  groups, such as pat ien ts with  serious  
blood access problems, or with severe  card iova scul ar disease, for those of ad­vanced age, and for diab etic pa t’ents in whom, with perit onea l dialysis, a loss 
of vision seems to occur less rapidly.  Moreover, because it  is simp ler to learn and 
perform tha n is home hemodia lysis, peri tone al dialy sis may be used by pat ien ts 
who live alone and are  not eligible for home hemodialysis.  I am pleased to say 
th at  whe reas  peritoneal dialy sis has  been used in the  pas t prim aril y in cases of 
acut e renal failure, the re are now close to 1,000 pat ien ts with  perm anen t kidney 
fai lur e who are  being mai ntai ned  alive  with the  aid of mai nten ance  peri tone al 
dial ysis  in the United Sta tes and  Canada, and we thin k thi s figure will grow fur the r.

Mr. Conte. What  are  you doing to find new iron-chelat ing agent s? Why does iron build  up from repea ted tra nsf usi ons? Does t his  occur with  all transfus ions , 
or only those  associa ted with pa rticu lar  d isorders ?

Answer. I would like to ans wer these questions in reverse order. Ordinar ily 
when a pat ien t receives one or two tran sfus ions , it is to coun tera ct some blood 
loss usual ly of a cute  natu re, such as durin g surgery or as a res ult  of a tra um atic accide nt. In this  pa rticu lar  case the matched blood which has  been infuse d into  
the  patient takes the  place of the  blood tha t has  been lost and brings the tota l 
blood volume of the patient back to norma l (or nea r nor ma l) so t ha t the  pati en t’s 
circulat ion can function effectively in supp ortin g the body’s inte rna l activ ities .

When a person suffers from most types of anemia, he ha s an insufficient am ount  of tota l hemoglobin in his blood—the specialized subst ance in red blood cells 
which hinds oxygen in the  lungs  and car ries  it to the various tissues where it is 
needed. Ordinarily the  phys ician  prescribes  whatever  is found to be the lacking
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substance which prevents the patient’s blood from carryin g the full complement 
of hemoglobin; this may be iron, a very important component of hemoglobin, or 
vitamin Bu or folic acid—two vitam ins which are essential for the production of 
lieroglobin and the matura tion of new red blood cells in the bone marrow.

In the case of Cooley’s anemia, such therapy does not work : there is an under­
lying inherited defect which results in the production of an abnormal hemo­
globin and very brief survival of the red blood cells which carry  it. Thus far, 
only periodically spaced multiple blood trans fusions can supply the patient with 
enough red blood cells to provide him with adequate hemoglobin. Unfortunately, 
the periodically transfused cells break down and release t heir iron which cannot 
be excreted easily. The extra iron accumulates in vital organs such as the spleen, 
liver or heart  muscle. In the latte r, it may cause cardiac dysfunction and ulti­
mately heart failure. The physician is therefore confronted with having to walk 
a tightrope between prescribing for the patient  an adequate  number of blood 
transfusio ns so that  he can function normally and holding down the number of 
these transfusions to stave off a serious degree of potentially fata l iron overload.

Our institute has organized a contract-supported research program to find 
effective and safe  iron “chelating” or binding agents which would selectively bind 
excess iron so t ha t it would not become deposited in vital organs but would be 
excreted together with the chelating agent through the bile into the intestine 
and carried out from the body via the feces. Obviously the ideal iron chelating 
agent must not only be effective in iron binding, but must be innocuous with 
respect to the rest of the body t issues since it  would I ecome pa rt of the long-term 
maintenance treat ment  of Cooley’s anemia and thus should not have cumulative 
toxic effects. The chelating agent conventionally used (desferr ioxamine) lacks 
the desired effectiveness and causes pain when administered. Our research pro­
gram has put 01 new compounds through initial screening thus far. Five have 
exhibited some degree of efficacy in removing iron and they will now be studied 
extensively for signs of toxicity in experimental animals.

Mr. Conte. Of course the National Heart, Lung, and Blood Inst itute  is also 
working on Cooley’s anemia. I s there any difference in your Ins titu te’s approach 
to this disease as opposed to the Heart Ins titu te’s? I)o you engage in any pooling 
of resources with the other institu tes, or jointly fund research projects? How 
do you coordinate your efforts in something like Cooley’s anemia ?

Answer. In addition to developing and testing  new, safe and effective ch elat­
ing compounds, our own insti tute  maintains a research grant  program of f unda­
mental and clinical research related to Cooley’s anemia and to its  early detection. 
Intra mural research related to Cooley’s anemia has traditionally been carried 
out in the laboratory of a renowned expert in the field, Dr. French Anderson, 
in the NHLBI. In addition, the NHLBI also has a sizable research grants pro­
gram concerning blood and blood diseases and supports other aspects of mostly 
clinical research which are of importance directly or indirectly to our search for 
better knowledge in Cooley’s anemia. We are in constant touch with the NHLBI 
and both instit utes communicate effectively and freely in this area. Moreover, 
all of the institu tes at the NIII  who are engaged in some aspect of blood-related 
research are pooling thei r knowledge and communicating with each other and 
coordinating their  activities witli the aid of a very active NIH Coordinating 
Committee on Blood Diseases, including Cooley’s anemia.

Mr. Conte. Are there any o ther diseases which your inst itute  conducts research 
on which are also part ially  covered by other i nsti tute s? Could you provide a com­
pilation of those diseases?

Answer. I t would be very har d indeed to find a major disease research area at  
the NIH in which at least some aspects are not also supported by another in­
stitu te in addition to the obvious and designated lead insti tute for the parti cula r 
disease. In the case of our own institute, the National Inst itute of Arthr itis, 
Metabolism, and Digestive Diseases is the lead insti tute  for diabetes, but many 
other institu tes support diabetes-related research. For instance, diabetic eye 
disease is being investigated under the aegis of the National Eye Institute, and 
diabetic neuropathy under the aegis of the National Inst itute of Neurological and 
Communicative Disorders and Stroke. The list of diseases or research a reas which 
also receive research support from other NIH institutes, but for which the 
NIAMDD has lead responsibility, includes the following: diabetes, arth ritis , 
blood diseases like Cooley’s anemia and others, kidney disease, digestive diseases, 
metabolic diseases and  metabolism, diseases of the skin and the fields of nu trition  
and endocrinology.
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Mr. Conte. What sort of research do you have ongoing in ileitis and colitis? Do you foresee any major accomplishments in this area in the near fut ure ?
Answer. In the important area  of digestive diseases ileitis and colitis, spe­cifically regional en teriti s or Crohn’s disease, and ulcerative colitis a re both grave disorders of the intestine  of a chronic nature, the specific causes of which have not yet been elucidated. In either case our research is multipronged and ranges from the most fundamental  aspects which could give us clues concerning the specific causative factors to the most practical and immediate aspects of finding improved methods of management. Thus, for instance, we pursue on one hand clinical trial s of various modes of therapy  for Crohn’s disease to select the type of therapy which is the most effective and less fraug ht with side effects for the patient. Simultaneously we must pursue all fu ndamental aspects of these diseases so as to evolve rationa l approaches to therapy based on the precise causative factor in contras t to our current, fairly  empirical approaches to treatm ent. In the case of ulcerative colitis, allergic reactions and autoimmunity, viral and bacterial  infection, and psychosomatic factors, have all been implicated at one time or another as  the basic causes of this condition, and truly effective tre atment hopefully prevention, will only evolve once our fundamental state  of knowledge concerning this disease has improved and the true causation been found. In the short run, we hope to improve present day treatment  methods through clinical studies but major true breakthroughs leading to a true cure or even prevention are not anticipat ed in the immediate future.
Mr. Conte. Your budget reflects significant decreases in competing renewals. Why? Will tha t change af ter approval of the supplemental appropriation?
Answer. As I mentioned in my answer to an earlier question, in fiscal year 1977 new funds for our budget were provided only through specific earmarks most of which were limited to congressionally mandated programs. Thus all the other areas  either had to continue on the level of the previous year and in a few cases there were even decreases in research grants  when funds were used for increased training efforts, for instance. Moreover, because of the constantly in­creasing cost of pursuing biomedical research and because of the yearly erosion of the purchasing power of the dollar, the same number of dol lars in fiscal year 1977 buys, in fact , less research than in the previous year. Finally, when the total amount of funds in a program is the same as in the preceding year, a greater proportion must usually be assigned to noncompeting commitments. All of these factors led to a sharp reduction in funds available for approved competing renewals.
At this point the Congress has not yet finished its action on a supplemental appropriat ion for our Institute , therefore, I cannot tell you specifically to what extent this situation will be changed during the balance of fiscal year 1977. In general, however, I can state  tha t any additions  to our fiscal year 1977 budget would permit us to pay additional competing renewals. If these supplemental funds are earmarked for specific disease fields, this improvement will, however, only be limited to those fields.
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JUSTIFICATIO N OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism, and Digestive Diseases

Amounts Available for Obligation

1977 1978
Appropriation Estimate

Appropriation S209,000,000 $216,961,000



N at io na l I n s t i tu te  of  A r th r i t i s , Meta bo lism , and D ig es tive  Dise as es

Budget Mechanism

1978

Number FTE 1/  Amount Number FTE 1/  Amount
Re sea rch  G ra nts :

Re gular  program:
Noncompet ing

p ro je c ts ......... 1,554 $10 2,4 76 ,00 0 1,547 $110 ,19 2,0 00Competing
re ne w al s......... 272 16 ,49 7,0 00 174 10 ,545 ,000New....................... 180 10 ,99 8,0 00 115 7,0 30 ,000Su pp lemen tal. . . £95) 1,2 00 ,00 0 (95) 1,20 0,00 0S u b to ta l. . 2,00 6 131,1 71, 000 1,83 6 12 8,9 67 ,00 0Spe ci al  pro grams :

Mul tip urpo se
A rth r it is
c e n te rs ........... 2,5 00 ,00 0 4,20 0,00 0Di abete s
Resea rch  and
Tra in in g
c e n te rs ........... 6,0 00 ,00 0 6,48 0,00 0Kidney Spe ci al
Ce nte rs of
Res ea rch........ 1,5 00 ,00 0 1,6 20 ,000M ult id is c ip li na ry
c e n te rs ............. 5,4 37 ,00 0 6,3 18 ,000Re sea rch  car ee r
program s........ 148 4,09 0,00 0 180 5,2 57 ,00 0S u b to ta l. . 19 ,52 7,0 00 23 ,87 5,0 00T ot al  G ra nts ............. 150 ,69 8,0 00 152,8 42 ,00 0

Tra in in g Program s:
In d iv id ual awards

Nonco mp eting. . . 115 115 1,7 25 ,000 47 47 706 ,000New....................... 48 48 687 ,000 158 158 2,3 00 ,000I n s t i tu t io n a l  awards
Nonco mp eting.. . 86 286 5,72 7,00 0 114 438 8,77 1,00 0New....................... 28 76 1,50 7,00 0 — ----  ----Tot al  T ra in in g

Pro gra ms ................. 277 525 9,64 6,00 0 319 643 11 ,77 7,0 00Resea rch  and
Development
C on tr ac ts ............... 110 10 ,16 2,0 00 115 11 ,57 8,0 00In tram ur al
Re se arch ................. 30 ,48 3,0 00 32 ,63 4,0 00D irec t O pera ti ons. . 7,1 30 ,00 0 7,2 71 ,00 0Program
Management............. 881 ,000 859 ,000

T o ta l........................... 209 ,00 0,0 00 216.9 61 .00 0
1/  F u ll -t im e eq uiv al en ts
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Summary of Cnanpes

1977 Estimated Obligations..........................................  $209,000,000
1978 Estimated Obligations..........................................  216,961,000

Net change....................................................  +7,961,000

1977 Base
Pos ■Amount

Change from Base 
Pos ■Amount

Increases:

A.

B.

Built-in:
1. Within-grade pay increases....
2. Incentive pay for additional

medical of ficers..............
3. Federal Employee Compensation

Fund rate increase............
4. Federal Telecommunications

System rate increases.........
5. Payment for centrally

furnished services............
(Standard Level User
Charge )........................

6. Increased assessment for
primary review of research
grants.........................

Subtotal..................

Program:
1. Net increase for noncompeting

continuation grants awarded 
in prior year s................

2. Support of 289 new and
competing grants in 1978 .....

3. Three additional Multipurpose
Arthritis Cent er s.............

4. Thirty-two additional research
career program awar ds .........

5. Support of 118 additional
individual awar ds .............

6. Incremental cost of intramural
research supplies, materials 
and services..................

7. Increased travel for intramural
research and grant and 
contract management...........

8. Support of 5 additional
research and development
contracts......................

Subtotal.................

Total increases....

$260,000 +$234,000

404,000 +106,000

13,000 +26,000

26,000 +2,000

12,814,000 +709,000

(369,000) (+45,000)

496,000 +54,000
—  — +1,131,000

27,495,000 — +17,575,000

2,500,000 — +1,500,000

4,090,000 +1,167,000

9,646,000 — +2,131,000

9,921,000 — +1,178,000

404,000 — +100,000

10,162,000 +1,416,000
--- --- — 134,403,000

___ ___ ___ +35,534,000
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Summary of Cha ng es —c ontinued

1977 Baa e Chang e fro m Base
-----------------------------------------------------------------------P os. Amount________ P09 ._______Amount
D ecre ases :

A. B u i l t - I n :
,.  1.  One le s s  day  of pay  in  1 9 7 8 . .. .  509 $1 0,5 89 ,6 00  ----  -$ 39,0 00

S u b to ta l....................................... ...... ...... ......  -3 9 .0 00

B. Pr og ram:
1.  Com plet ion or convers io n  to

no nc om pe tin g s ta tu s  of 452 
new and re ne w al  re sea rc h
g ra n ts  award ed in  19 77 ................  ...... 27 .4 95 ,0 00  ----  -2 7 ,4 9 5 ,0 0 0

2.  R ed uc tion  of  p o s i t io n s ..................  _36______ 88 1, 00 0______ -2 ______ -3 9 ,0 0 0
S u b to ta l....................................... ............................  ......  -2 7 ,5 3 4 ,0 0 0

T o ta l d e c re a s e s ............ ......  ......  _2 -2 7 573 000

T o ta l n e t c h a n g e . .. .  ----  ----  - ?  +7,9 61,0 00



O b li g a ti o n s  by A c ti v it y

Page
Re f.

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  or
Dec re as e

P o s . Amount P o s . Amount P os. Amount

156 A r t h r i t i s ,  Bone and  
Sk in  D is e a s e s .......... ___ $31,6 45,0 00 — $36,6 05,0 00 — +$4, 96 0, 00 0

159 D ia b e te s ,
End ocr in olo gy  and  
M et ab ol is m ................ ___ 72,1 20,0 00 ___ 69,8 55,0 00 — -2 ,2 65 ,0 00

163 D ig e sti v e  D is ease s 
and  N u tr i t io n .......... — 33,5 44,0 00 — 34,5 31 ,0 00 — +9 87 ,000

166 Kidney D is ea se , 
Uro logy  and  
Hem atolog y................ ___ 33,1 97,0 00 — 35,2 06,0 00 — +2,0 09 ,0 00

169 In tr am u ra l
R esearc h .....................
(S ta ndard  Lev el  
Use r C harg e)..........

463 30,4 83,0 00

(2 98 ,0 00 )

463 32,6 34,0 00

(3 28 ,0 00 )

— +2,1 51 ,0 00

(+ 30 ,000 )

172 D ir e c t
O p e ra ti o n s ................
(S ta ndard  Lev el  
Use r C harg e)..........

89 7,1 30,0 00

(7 1,0 00)

89 7,2 71,0 00

(8 6,0 00)

— +1 41 ,000

(+ 15 ,000 )

173 Program
Ma nag em ent ................

T o ta l
O b li g a ti o n s . . . .  
(S ta ndard  Lev el  
Use r C h arg e). .

36 88 1,00 0 34 85 9,00 0 -2 -2 2,0 00

588 209,0 00, 000

(3 69 ,0 00 )

586 21 6, 96 1, 00 0

(4 14 ,0 00 )

-2 +7,9 61 ,0 00

(+ 45 ,000 )



O bl ig at io ns  by Ob jec t

1977
A pp ro pr ia tion

1978
Es tim ate

In cr ea se
or

Decrease
T ot al  number of perm anen t 

p o s it io n s ..................................... 586 -2
Full -t im e equiv*  «...c of a l l  

o th er  p o s i t io n s .. ..................... 63 68 +5
Average number of a l l

em plo yees..................................... 666 676 +10

Pe rson ne l com pen sat ion :

Perm anen t p o s it io n s ................
P osi ti ons o th er  than

perm anen t.................................
Other pe rson ne l

co mpensati on ...........................

$12,3 25,00 0

895 ,000

296,000

$12 ,496,000

1,0 01 ,00 0

298,000

+$171,000

+106,000

+2,000
S ubto ta l,  pe rson ne l 

comp ensa tio n........ 13 ,51 6,0 00 13,795,0 00 +279,000
Pe rson ne l b e n e f it s ....................... 1,8 39 ,00 0 1,8 62 ,00 0 +23,000
Tra ve l and tr an sp o rt a ti o n  

of per so ns................................... 404 ,000

72,0 00

504,000

75,000

+100,000

+3,000T ra nsp ort at io n  of . th in g s . . . . . .

Ren t, communications
and u t i l i t i e s .  ................... 640,000 750,000 +110 ,000

JP rip tin g and re pro duction ........ 375,000 425,0,00 +50,000
Other  se rv ic e s ............................... 4,9 18 ,00 0 5,7 03 ,00 0 +785,000

Payment fo r c en tr a ll y
fu rn is he d se rv ic e s .............„ 12 ,81 4,0 00 13,523,0 00 +709,000

P ro je c t c o n tr a c ts ........ ............ 10 ,16 2,0 00

2,94 0,0 00

11,578,0 00

3,2 60 ,00 0

+1,41 6,0 00

+320 ,000Sup pl ie s and m a te r ia ls ...............

Equipment......................................... 976,000 867 ,000 -10 9,0 00
G ra nt s,  su bsi d ie s and

c o n tr ib u ti o n s ............................. 160,3 44 ,00 0 164 ,619,000 +4 ,27 5,0 00

T ota l ob li ga ti ons by o b je c t .. . 20 9,0 00 ,00 0 216 ,961,000 +7,96 1,0 00



Significant Items in House and Senate 
Appropriations Committee Reports

Item

1977 House Report

1. "The Committee...therefore directs 
that a study be undertaken and 
completed within the next year on 
what is being done in research and 
patient care in cystic fibrosis 
and allied diseases." Page #32

1977 Senate Report

1. "...and the Committee recommend
the establishment of multipurpose 
arthritis centers...." "The 
centers should be funded separately 
from other activities... to give 
them a maximum amount of visibility." 
Page #50

2. "The Committee is interested in
establishing SCOR centers for 
kidney and genitourinary 
diseases...." Page #51

3. "The Committee...directs the NIAMDD
to do an analysis of the needs and 
priorities for dermatological 
research." Page #51

4. "The Committee encourages the NIAMDD 
to. develop a Task Force or Special 
Advisory Committee (on psoriasis)..." 
Page #51

Action taken or to be taken

1. A contract is being 
negotiated to conduct 
this study.

1. This program is being
established in 1977 at a 
level of $2,500,000 and 
will be expanded to 
$4,200,000 in 1978.

2. Kidney Special Centers of 
Research are being 
established at a level of 
$1,500,000 in 1977.

3. A group of experts in 
dermatology has been 
convened to make a study
of the current state of the 
art and to identify research 
needs and research initiatives 
for the future.

4. A group of experts in 
psoriasis has been convened 
to conduct an evaluation 
study and a scientific 
workshop will be held.



Authorizing Legislation

1978
Legislation Authorized

Appropriation
requested

1Public Health Service Act
Section 301— Research and Investigation,

in general............................  Indefinite

Title IV, Part D— National Institute on 
Arthritis, Metabolism, and Digestive 
Diseases..............................  Indefinite

$205,184,000

Title IV, Part D— Diabetes Research
and Training Centers..................  $12,000,000
National Diabetes Advisory Board......  300,000

Title IV, Part D— Arthritis
Demonstration Projects................  3,000,000
Arthritis Data Systems................  1,000,000
Multipurpose Arthritis Centers........  18,700,000
National Arthritis Advisory Board.....  300,000

Arthritis, Diabetes, and Digestive 
Disease Amendments of 1976
Section 301— National Commission 

on Digestive Diseases........

Title IV, Part I— National Research 
Service Awards Act...............

1,500,000

Pending 11,777,000 1/

1/ Authorization expires September 30, 1977; extension legislation is 
pending.
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N ati ona l I n s t i t u t e  of A r t h r i t i s ,  M et ab ol is m , and  D ig e sti v e  D is ea se s

Co mp ara ble

Year

Bu dget 
E st im ate  

to  Co ng re ss
House

Allowa nce
Sen at e

Al lowa nce A p pro p ri a ti on

1968 14 4,2 39,0 00 14 4, 23 9, 00 0 14 7,4 89,0 00 14 4, 23 9, 00 0

1969 15 2,0 03,0 00 14 1, 57 2, 00 0 14 7,5 72,0 00 14 4, 17 3, 00 0

1970 13 7,9 53,0 00 137 ,9 53 ,0 00 155, 28 5, 00 0 13 2, 04 6, 00 0

1971 132 ,4 37,0 00 13 8, 62 4, 00 0 14 0,6 24, 000 13 8, 62 4, 00 0

1972 135 ,8 79,0 00 14 8, 65 0, 00 0 164, 07 5, 00 0 15 3, 44 9, 00 0

1973 132 ,1 42 ,0 00 15 8, 59 2, 00 0 17 3,2 76, 00 0 15 8, 59 2, 00 0 1 /

1974 13 4,0 03,0 00 15 6, 28 9, 00 0 163, 39 5, 00 0 15 3, 95 6, 00 0 2 /

1975 15 3,1 81, 000 162 ,4 27,0 0 '' ’ / 178, 22 0, 00 0 17 3, 26 5, 00 0

1976 148 ,6 94 ,0 00 17 4, 25 7, 00 0 4 / 177, 25 7, 00 0 4 / 17 9, 80 1, 00 0 5 /

1977 18 0,8 37,0 00 20 2, 83 7, 00 0 23 0,8 37,0 00 20 9, 00 0, 00 0

1978 21 6,9 61,0 00

NOTES:

1/  Th is a p p ro p r ia ti o n  a u th o r it y  was th e  co n ti n u in g  r e s o lu t io n .  The
a p p ro p r ia ti o n  amount was th e  Hou se A llo wan ce , wh ich was th e  lower  
of th e  House o r Sen at e am ounts  in  th e  f i r s t  veto ed  b i l l .

I l  A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as  a u th o ri z e d  by PL 93 -1 92 .

3J Ex clud es  amount fo r c o n tr a c ts  no t consi dere d  by th e  House due 
to  la c k in g  a u th o r iz a ti o n .

UJ Ex cl ud es  Fellow sh ip  and  T ra in in g  G ra n ts —Not consi d e re d  due to  
pe nd in g l e g i s l a t i o n  ($ 4 ,3 4 4 ,0 0 0 ).

5J In c lu d es  $4 ,3 44 ,0 00  fo r t r a in in g  pr og rams a u th o ri z e d  un de r 
c o n ti n u in g  r e s o lu t io n .

The f ig u re s  p re sen te d  in  th i s  Tab le  ha ve  be en  a d ju s te d  to  r e f l e c t  th e  
t r a n s f e r  of  m aj or  fu n c ti o n s . This  pe rm ic s a more o b je c ti v e  co m pa ris on  of  
th e  amount c o n ta in ed  in  th e  budg et  year w it h  am ounts  in  p r io r  y e a rs . For 
ex am pl e,  th e  r e s p o n s ib i l i ty  fo r  fu ndin g of G ener al  Res ea rc h Su ppo rt  G ra nt s 
i s  no lo nger th e  fu n c ti o n  o f t h i s  I n s t i t u t e .  The  amount o r ig in a l ly  
con ta in ed  in  t h i s  acc ount in  p re v io u s  y e ars  fo r  th i s  p a r t i c u l a r  prog ram 
ha s be en  removed  fo r  c o m p a ra b il it y  pu rp o ses.
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Nat iona l I n s t i tu te  of  A r th r i t i s , Metabolism, and Dig es tiv e Dise ases

Year

Budget 
Es tim ate 

to  Cong ress

Actua l

House
Allowanc e

Se nate
Allow ance A pp ro pr ia tion

1968 143 ,954,000 143 ,95 4,0 00 147 ,204,000 143,9 54 ,00 0
1969 146 ,489,000 141,2 87,00 0 147 ,287,000 143 ,88 8,0 00
1970 137 ,668,000 137,6 68,00 0 155,000,000 131,7 61 ,00 0
1971 132 ,152,000 138,3 39,00 0 140 ,339,000 137 ,98 6,0 00
1972 135 ,433,000 148 ,20 4,0 00 163 ,62 9,0 00 153 ,33 7,0 00
1973 159 ,089,000 167,3 16,00 0 182 ,000,000 167 ,31 6,0 00  1/
1974 133 ,608,000 155,8 94,00 0 163 ,000,000 153 ,56 1,0 00  2/
1975 152 ,96 1,0 00 162 ,20 7,0 00  3/ 178 ,00 0,0 00 173 ,12 1,0 00
1976 148 ,40 9,0 00 173 ,97 2,0 00  4/ 176 ,97 2,0 00 4/ 179,5 16, 000 5/
1977 180 ,837,000 202 ,83 7,0 00 230 ,83 7,0 00 209,0 00, 000
1978 216 ,96 1,0 00

NOTES: ’

1/ Th is ap pro pri at io n  au th o ri ty  was th e co nt in ui ng  re so lu ti o n . The 
ap pro pri at io n  amount was th e House Allowanc e, which  was th e lower 
of  th e House or  Se na te  amounts in  th e f i r s t  ve toed  b i l l .

2/  A pp ro pr ia tion  a f te r  re du ct io n as  au th or iz ed  by PL 93-192 .

Ex cludes  amount fo r con tr ac ts  no t co ns idered  by House due to  
la ck in g au th o ri za ti o n .

b/ Exclu des Fe llo ws hip and Tra in in g Grant s—Not co ns idered  due to  
pen din g le g is la ti o n  ($ 4, 34 4, 00 0) .

5/  In cl ud es  $4 ,34 4,0 00  fo r tr a in in g  programs au th or iz ed  under 
co ntinui ng re so lu ti o n .
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J u s t i f i c a t i o n

N a ti o n a l I n s t i t u t e  o f A r t h r i t i s ,  M eta b o li sm , an d D ig e s t i v e  D is e a s e s

19 77
A p p ro p r ia ti o n

19 78
E s ti m a te

I n c r e a s e  o r  
D e cre a se

P o s . Amount P o s . Amount P o s . Amount

A r t h r i t i s ,  Bone
an d Sk in  D is e a s e s . . ___ $ 3 1 ,6 4 5 ,0 0 0 ___ $ 3 6 ,6 0 5 ,0 0 0 ___ ■: $ 4 ,9 6 0 ,0 0 0

D ia b e t e s ,
E n d o c ri n o lo g y  an d 
M eta b o li sm .................... ___ 7 2 ,1 2 0 ,0 0 0 . . . 6 9 ,8 5 5 ,0 0 0 ___ -2 ,2 6 5 ,0 0 0

D ig e s ti v e  D is e a s e s  
an d N u t r i t i o n ............. — 3 3 ,5 4 4 ,0 0 0 — 3 4 ,5 3 1 ,0 0 0 — + 987 ,0 00

K id ney  D is e a s e , 
U ro lo gy  an d 
H em ato lo gy .................... ___ 3 3 ,1 9 7 ,0 0 0 . . . 3 5 ,2 0 6 ,0 0 0 + 2 ,0 0 9 ,0 0 0

I n t r a m u r a l  R e s e a r c h . . 463 3 0 ,4 8 3 ,0 0 0 463 3 2 ,6 3 4 ,0 0 0 — + 2 ,1 5 1 ,0 0 0

D ir e c t  O p e r a t io n s . . . . 89 7 ,1 3 0 ,0 0 0 89 7 ,2 7 1 ,0 0 0 — + 141 ,0 00

P ro gra m  M an ag em en t. . . 36 881 ,0 00 34 859 ,0 00 2 -2 2 ,0 0 0

T o t a l ............. 588 2 0 9 ,0 0 0 ,0 0 0 58 6 2 1 6 ,9 6 1 ,0 0 0 _2 + 7 ,9 6 1 ,0 0 0

Ge n e r a l  S ta te m e n t

Th e N a t io n a l  I n s t i t u t e  o f A r t h r i t i s ,  M e ta b o li sm , an d D ig e s t iv e  D is e a s e s  
(NIAMDD) c o n d u c ts , f o s t e r s ,  an d a s s i s t s  r e s e a r c h  an d t r a i n i n g  d i r e c t e d  
to w ard  p r e v e n t in g ,  d ia g n o s in g , t r e a t i n g  ana c o n t r o l l i n g  th e  nu m er ou s 
d i s e a s e s  an d d i s o r d e r s  w i th in  i t s  p u rv ie w . R e se a rc h  an d t r a i n i n g  p r o j e c t s  
a r e  s u p p o r te d  in  o v e r 40 0 n o n -F e d e ra l i n s t i t u t i o n s  th ro u g h  th e  u se  o f 
g r a n t s  an d c o n t r a c t s ,  th e  v a s t  m a jo r i ty  o f  w hic h  a r e  aw ar ded  to  
u n i v e r s i t i e s  an d m e d ic a l s c h o o ls .  A p p ro x im a te ly  93% o f th e  fu n d s  in  
th e s e  p ro gra m  c a t e g o r i e s  a r e  u sed  f o r  g r a n ts  an d 7% a r e  u sed  f o r  
c o n t r a c t s .  In  a d d i t i o n ,  th e  I n s t i t u t e  c o n d u c ts  i n t r a m u r a l  r e s e a r c h  an d 
c l i n i c a l  r e s e a r c h  p r o j e c t s  a t  f a c i l i t i e s  a t  th e  N a ti o n a l I n s t i t u t e s  o f 
H e a lt h  in  B e th e s d a , M ar y la nd  and  a t  f i e l d  s t a t i o n s  i n  P h o e n ix , A r iz o n a .

R e se a rc h  g r a n t  a p p l i c a t i o n s ,  i n i t i a t e d  by  th e  i n v e s t i g a t o r ,  a r e  re v ie w ed  
on  s c i e n t i f i c  m e r i t  an d w i th in  th e  a v a i l a b l e  fu n d s , co m pet e on  t h i s  b a s i s  
w it h  o th e r  a p p l i c a n t s  i n  th e  same p ro gra m  a r e a .  A p p ro x im a te ly  45 2 
a p p l i c a n t s  in  19 77  an d 289  i n  19 78  w i l l  r e c e i v e  aw ar ds fr om  c u r r e n t  y e a r  
fu n d s  an d w i l l  b e  p ro m is ed  s u p p o r t f o r  an  a v e ra g e  o f  two a d d i t i o n a l  y e a r s  
When th e s e  aw ar ds a r e  com bin ed  w it h  th o s e  aw ar ds ma de in  p r i o r  y e a r s  
w hic h  a re  c o n ti n u in g  a s  a  r e s u l t  o f a  co mmitm en t f o r  f u t u r e  s u p p o r t ,  th e  
I n s t i t u t e  w i l l  b e  s u p p o r t in g  a p p ro x im a te ly  2 ,0 0 6  i n d iv id u a l  r e s e a r c h  
p r o j e c t s  in  1977  an d e s t i m a te s  i t  w i l l  s u p p o r t a t o t a l  o f  1 ,8 3 6  p r o j e c t s  
in  19 78 .

87-1 55  0  -  77  -  40
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Research and development contracts are also awarded as the result of 
competition based on scientific merit. Proposals, in this case, however, 
are solicited in response to specific, well defined objectives developed 
by the Institute to meet special reeds in the development of program 
objectives.

When the need becomes evident for new development, such as new, more 
efficient, less costly artificial kidney machines or coordinated clinical 
evaluation of the efficacy of various regimens in the treatment of 
regional ileitis, it is usually impractical and inefficient to
reassign intramural scientists who have specialized and are engaged 
in a productive research program. It is likewise seldom that competent 
outside scientists will volunteer to drop their ongoing studies in 
favor of a new problem which has become a special programmatic interest 
to the Institute. In attempting to meet special needs, direct 
collaboration is sought with special scientific talent or resources, 
usually already engaged and competent in closely related efforts and 
techniques, through the use of research and development contracts.

In addition to universities and medical schools, both non-profit and 
commercial research organizations may be awarded contracts. In 1977 
approximately 110 contracts will be awarded for a one year period, 
although future support may be planned. In 1978 approximately 115 
contracts will be supported.

Previously supported programs for research training have been phased 
out and in their place a new program was initiated to provide for 
post-doctoral training in specific shortage areas in biomedical and 
health-related sciences only. The program is directed toward the 
training of individuals for full-time careers in research and/or teaching. 
Upon completion of their training, recipients are expected to pursue this 
objective for a period at least as great as the period of training and 
individuals who go into clinical medicine or non-health related research 
may be required to reimburse the Government for the cost of the training.

Under this new program, the Institute expects to support 525 fellows in 
1977 and 643 in 1978.

The mission of the intramural research area of the Institute is to obtain 
information and knowledge for the understanding of the fundamental 
biological processes underlying the major diseases within the Institute's 
purview. Over 260 research projects including various combinations of 
laboratory, clinical, epidemiological and biometric investigations are 
conducted in facilities in Bethesda, Maryland and Phoenix, Arizona. 
Medical, biological, physical and chemical investigations range from 
studies of fundamental mechanisms, to specific disease oriented laboratory 
research, to clinical evaluation and treatment programs. Close 
collaboration with scientists of other NIH Institutes, other government 
agencies and outside investigators ensure a minimum of duplication and a 
maximum exchange of research findings.
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Arthritis, Bone and Skin Diseases

1977 1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No. Amount

Subactivities:

Arthritis.......... — $13,56°,ooo ___ <71,672,000 ___ +$3,103,000
Bone Diseases..... — 7,728,000 — 8,930,000 — +1,202,000
Skin Diseases..... — 5,348,000 — 6,003,000 — +655,000

Tot al ........... — 31,645,n OO — 36,605,000 — +4,660,000

Budget Mechanism:

P.esearch Grants
Regular:
Noncompeting.... 306 20,21*5,TOP 2°4 2n,o7r <nnn -12 +751,000
Competing........ SI 5,120,000 5,446,000 +3 +326,000

Subtotal...... 387 25,33°,000 370 26,416,000 -Q +1,077,000
Arthritis
Multipurpose
Centers......... — 2 ,5r n ,nnr» — 4,200,000 — +1,700,000

Research career
programs...... . 23 646,000 47 1,T64.O0O +24 +718,000
Subtotal...... 23 3,146,000 A? 5,564.000 +24 +2,418,000

Training Programs 1/
Individual...... 35 523 0n r 4 7 6<8 ,0 00 +12 +165,000
Institutional.... 78 1.567,TOO 2,007,000 +22 +440,000

Subtotal...... 113 2 non nnn 147 2,6°5,ooo +34 +605,000
Research &
Development
Contracts....  ... 6 1,070,000 7 1,930.000 +1 +860,000

Total........... 31,645,00? 36,66^.000 +4,660,000

1/ Numbers are full-time equivalents.

Arthritis and delated Diseases

’■Tiile it is apparent that much can be done to benefit individuals vith one of the 
many rheumatic diseases by the aDnlicatien ef available knowledge, the ultimate 
causes of most types of rheumatic diseases re-a-'n unknom. The available 
knowledge, impressive as it is, is not co:— -lete trough to have produced specific 
cures, or practical methods of prevention, vith rare exceptions. Svmptonatic, 
and often effective, treatment is available ror most patients vith certain forms 
of rheumatic disease but this treatment ra v cause serious side effects.

The research effort of the Arthritis Program is concentrated in two major areas. 
The first is the support of research in the various components of connective 
tissue, such as collagen, and in the immunological mechanisms that play a major 
role in causing the inflammation associated with many forms of arthritis. The 
second category is related to specific research initiatives against systemic lupus 
erythematosus, rheumatoid arthritis, and degenerative joint disease. The 
remainder of the program, is concerned with support for research, in several other 
rheumatic diseases.
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A program of systematic multicentered studies was instituted for clinical research 
in several Important areas. Studies supported are those that cannot be performed 
by Individual investigators or single research groups. Opportunities are provided 
to obtain new knowledge about the natural history of selected rheumatic diseases, 
environmental and pathogenetic factors, and to establish criteria for infrequent, 
but important disorders.

The Institute will, within constraints, carry out as many as possible of the 
recommendations of the National Commission on Arthritis and Related Musculoskeletal 
Diseases. Consistent with these recommendations, the Institute has announced its 
intent to establish a number of Multi-Purpose Arthritis Centers to develop new 
knowledge about arthritis, to demonstrate effective application of arthritis 
treatment, and to serve as educational focal points within communities.

The Institute will also continue joint US-VSSR programs in collaboration with 
Soviet rheumatologists in arthritis research. The first cooperative trial in 
this field was launched in recent weeks by the dispatch of D-penicillamine to the 
Soviet Union. The drug will also be used in American patients participating in 
the trials.

Bone Diseases

The replacement of diseased joints by prostheses is a major success story in the 
area of orthopedics. Artificial hips are the most highly perfected of the 
artificial joints: implants of hip prostheses are often very successful and are 
widely used. Artificial knees are being inserted frequently but their longevity 
is at present uncertain. Developments of prosthetic elbows, ankles, shoulders, 
and fingers are in progress. However, there is need to develop prosthetic 
materials with longer life and wearability, and increased biocompatibility. It 
is important that more bioengineers be trained to work closely with orthopedic 
surgeons and researchers to develop the best possible orostheses.

Since the healing of fractures can cause the loss of productivity and work days 
for weeks or months at a time, any means of shortening the healing process would 
be a welcome discovery. The stimulation of fracture healing by electrical 
current has shown some promising results in animals. Several difficult non-unions 
in humans have also been successfully healed by mild stimulation of the bone by 
electrical current. This is an exciting area with potential for success.

Osteoporosis, a condition characterized by the reduction in total amount and 
strength of bone in the skeleton, is the underlying cause of many fractures of 
hips and wrists in older persons. It is estimated that 15 million persons in the 
United States have osteoporosis detectable by X-ray. Even though research into 
the factors influencing the formation and resorption of bone is being supported, 
present treatment does not provide much help for victims of osteoporosis. Added 
research into the prevention, cause, and treatment of this important disease, 
prevalent in older individuals, is sorely needed.

Skin Diseases

The NIAMDD has primary responsibility for supporting research into the major 
dermatologic diseases which include psoriasis, eczema, and allergic contact 
dermatoses, acne, fungal and bacterial infections, blistering diseases of the 
skin, vitiligo, phototoxicity and photo-allergy, collagen diseases, and 
genetically determined cutaneous disorders.
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Psoriasis is a continuing scalinr cisorder of the skin that affects approximately 
27 of the population. Its cause has not yet been determined, hut Institute- 
supported research has resulted in better understandinr of the morphologic, 
‘'iochemical and vascular components of the disease process. It appears to be 
influenced by hereditary factors, but external factors are also important in the 
precipitation, remission, and regression of the disease. The Institute is 
currently supporting studies to determine whether systemic chemotherapeutic 
aeents can be safely and efficiently utilized for control of psoriasis. A new 
method of management, known as photochemotherapy, which Includes oral doses of a 
photo-active drug, methoxsalen, followed by exposure to lonfc-wave ultraviolet 
light, is currently undergoing clinical investigation. The NIAMDD will support 
a five-year follow-up of 1,500 patients who have undergone this new treatment in 
order to determine the efficacy and safety of photochenotherapy. The NIAMDD 
plans also to support a large survey to determine the social and economic impact 
of psoriasis in this country.

Eczema and allergic contact dermatoses are responsible for a significant number 
of lost wages in this country. Following a brsad-based review of immune 
mechanisms in dermatologic disorders bv an NIAID-NIAMDD jointly sponsored 
workshoD last year, it is the intent of the Dermatology Program to focus efforts 
into stimulating more research in atopic dermatitis and contact allergy.

NIAM PD-sponsored research has narrowed down the search for the pathogenesis of 
acne to a relationship between circulating male hormone and its effect on 
receptor surfaces of sebaceous glands. The technology for in vitro studies of 
the isolated sebaceous glands is being developed through NIAMDD-support, and it 
is anticipated that this area of investigation will have greater potential for advancement in the years ahead.

Bullous or blistering diseases of the skin such as pemphigus remain a threat to 
life, either from the disease itself or from the drugs required over long periods 
of time to suppress the disease. Immunologic advances within the field of 
dermatology will require additional support in order to understand such diseases.
Vitiligo is a genetically determined oatterned loss of melanin pigment that 
follows the destruction of melanocytes. The bizarre patchy loss of skin color 
is emotionally devastating. Little research is being conducted on vitiligo. 
Following an NIH Workshop on Vitiligo in March 1977, the Dermatology Program 
will attempt to establish small regional centers for the development of more effective research and therapy for this disease.

There is ample evidence that the effects of repeated exposure of human skin to 
sunlight are cumulative and eventually lead to serious alterations resulting in 
premature aging, cancer, and a varietv of light-induced diseases. Additional 
funding for the study of light-sensitive diseases will be required.
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D ia b e te s , E ndocri nolo gy and M etab ol ism

1977 1978
E st im ate

In c re a s e  or  
D ec re as e

No. Amount No. Amount No. Amount

S u b a c t iv i t i e s :

D ia b e te s ....................... ___ $32, 84 3, 00 0 ___ $30, 92 5, 00 0 — -$ 1 ,9 1 8 ,0 0 0
E ndocri no lo gy ........... — 17,1 47,0 00 — 16, 891 ,0 00 — -2 56 ,0 00
M et ab olism .................. — 22,1 30,0 00 — 22,0 39 ,0 00 — -9 1 ,0 00

T o ta l . . . .  ........... 72,1 20,0 00 — 69,8 55 ,0 00 — -2 ,2 6 5 ,0 0 0

Budget Me cha nism:

Res ea rc h G ra nts
R eg u la r:
Non co mpe tin g......... 607 40,0 03 ,0 00 673 47,9 30 ,0 00 +66 + 7 ,9 36,0 00
Com pe tin g................ 278 1 7 ,6 2 8 ,non 33 5 ,^ 19,0 00 -195 -1 2 ,2 0 9 ,0 0 0

S u b to ta l .............. 885 57,6 31,0 00 756 53 ,3 58, 000 -129 -4 ,2 7 3 ,0 0 0
D ia bete s R es ea rc h

and  T ra in in g
C e n te rs .................. — 6,0 00 ,0 00 — 6,4 80 ,0 00 — +4 80 ,000

M u lt id is c ip l in a ry
C e n te rs .................. — 2,7 36,0 00 — 3,0 38,0 00 — +3 02 ,000

R es ea rc h c a re e r
pro gra m s................ 67 1,8 42, 000 70 2 ,0 47,0 00 +3 +2 05 ,000

S u b to ta l .............. 67 10,5 78,0 00 70 11 ,5 65, 000 +3 +9 87 ,000
T ra in in g  Pr og ram s 1 /

I n d iv id u a l .............. 51 74 9,00 0 63 93 0, 00 0 +12 +1 81 ,000
I n s t i t u t i o n a l . . . . 113 2 .2 45,0 00 136 2,7 26 ,0 00 +23 +4 81 ,000

S u b to ta l .............. 164 2 ,° 9 4 ,0 0 0 199 3 ,6 56,0 00 +35 +6 62 ,000
R es ea rc h &

Devel opme nt
C o n tr a c ts .................. 8 91 7,00 0 12 1, 276,0 00 +4 +3 59 ,000

T o ta l ....................... 72,1 20,0 00 6°, 855 ,0 00 -2 ,2 6 5 ,0 0 0

1 / Numbers a re  fu l l - t im e  e q u iv a le n ts .

D ia bet es  M ell lt u s

D ia bet es  m e ll it u s  i s  one  o f th e  maj or  p u b li c  h e a lt h  pr ob le m s of  our n a ti o n  to day . 
I t  i s  common — th e  N a ti o n a l Comm ission on D ia bete s e s ti m a te s  th a t  as  many as  
10 m il li o n  Am er ican s s u f f e r  fro m th i s  d is e a s e  and th a t  t h i s  num ber  i s  s te a d i ly  
in c re a s in g  — and i t  i s  one of  th e  le a d in g  ca use s of  m o rb id it y  and  m o r t a l i t y .  
D ia b e ti c s  a r e ,  fo r ex am ple,  25 tim es  more pro ne  to  b li n d n e s s , 17 tim es more pr one  
to  kid ne y d is e a s e , 5 tim es  more pr on e to  ga ng re ne and  tw ic e  as  pro ne to  h e a r t 
d is e a s e  th an  a re  in d iv id u a ls  w it h o u t d ia b e te s . L if e  expec ta ncy among peop le  w it h  
d ia b e te s  i s  appro xim ate ly  o n e - th ir d  l e s s  th an  th a t  o f th e  g e n e ra l p o p u la ti o n . In  
1974 38 ,0 00  d e a th s  we re d i r e c t l y  a t t r i b u t e d  to  d ia b e te s  and in  s e v e ra l tim es  
th a t number d ia b e te s  was pri m ar y  f a c to r  c o n tr ib u ti n g  to  d ea th  du e to  h e a r t a t t a c k ,  
s tr o k e , and kid ne y f a i l u r e .  I t  is  perh aps more  th an  re v e a li n g  th a t  th e  d i r e c t  and  
in d i r e c t  im pa ct  of d ia b e te s  on th e  n a ti o n a l economy is  e s ti m a te d  to  be  more th an  
f iv e  b i l l i o n  d o l la r s  per y e a r , ev en  w it h o u t c o n sid e ri n g  th e  c o s t o f i t s  
c o m p li c a ti o n s .
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Although basic and clinical research in diabetes has, over the years, significantly advanced our understanding of this disease and new knowledge is being increasingly 
applied in the treatment of diabetic patients, the fundamental basis of this 
disease remains unknown and efforts to prevent or cure it have failed to keep it 
from increasing in frequency and severity. There is, then, an urgent need for a 
major research effort into the cause, prevention, and cure of diabetes, and for the development of new and improved methods of treatment.

The impetus for this effort was provided through the National Diabetes Act of 1974 and the subsequent authorization by the Congress in October 1976 of new funds for 
diabetes research according to the recommendations of the National Commission on 
Diabetes in its Long-Range Plan to Combat Diabetes.

NIAMDD, the lead NIH Institute for diabetes research, has already begun to 
implement this plan, and is preparing to further expand existing, and to initiate 
new, programs in diabetes research in 1978 according to the specific
recommendations of the Commission.

For example, NIAMDD will substantially increase its support of research into the 
cause of diabetes; studies by several researchers strongly suggest that there may 
be more than one cause of this disease. Support of research into the role of 
heredity, immunological factors and viruses in the etiology of diabetes will 
pxpand, as will support of studies of the relationship between diabetes, diet, and obesity.

Recent studies make it clear that diabetes is a disease not only of a deficiency 
of the hormone insulin, but one in which tne interplay of several other hormones 
such as glucagon and growth hormone are of great importance. The Institute plans, therefore, to significantly expand its support of research into the character of 
secretion and mechanism of action of these hormones as they relate to diabetes.
The discovery of a new hormone, somatostatin, and its identification as an 
important factor regulating the secretion of these hormones and the level of blood glucose, has provided a new tool for research in this area.

Transplantation of pancreatic islets and of the whole pancreas is of great 
interest as a new and potentially effective mode of treatment for diabetes. T he 
Institute plans to increase research on pancreatic transplantation and the 
development of artificial devices for controlling blood glucose concentration in 
an effort to achieve better control of the diabetic state. At the same time, a 
clinical trial will be undertaken to determine whether or not the major 
complications of this disease are correlated with the level of glucose in the blood.

In an effort to provide a broader and more balanced attack on diabetes, and to achieve proper integration of the many planned research studies, NIAMDD has this 
year initiated a new program, the multipurpose Diabetes Research and Training 
Centers. These new centers are devoted to achieving an optimal mix of research, 
training, educational activities and their translation into improved health 
care for the diabetic. It is anticipated that five centers will be established 
in FY 1977, and an additional five to six centers are planned for FY 1978.
In order to insure that a national pool of high quality biomedical researchers 
will be available in sufficient numbers to meet the changing and increasing needs 
in diabetes, the Institute plan to increase its research manpower training 
programs. K

NIAMDD intends to establish a National Diabetes Information and Education 
Clearinghouse as a means of addressing the need for a central resource for 
educational materials and information, as well as a National Diabetes Data Group 
for the purpose of fostering the collection, analysis, and dissemination of 
diabetes data related to public health policy.



Through these as well as other expanded efforts and new initiatives NIAMDD is 
confident that the goal of understanding and therefore combating diabetes can be 
approached.

Endocrinology and Endocrine Disorders

Endocrinology concerns itself with the study of the endocrine glands and their 
secretions the hormones, and with the effects of these hormones as regulators of 
the growth, metabolism, and reproduction of man. Several diseases of the 
endocrine system, such as goiter and other thyroid dysfunctions, Addison's disease, 
and other afflictions of the adrenal gland, tetany and hyperparathyroidism, and 
pituitary dwarfism, are not only serious but common. Thus, research in the field 
of endocrinology is considered one of the most important areas of Institute 
concern.

Since the hormones control the function of all tissues throughout the body, and 
these diseases are the direct result of alterations in their production or 
action, it is essential to understand the factors that regulate the normal 
production and secretion of hormones from glands, the precise mechanism by which 
they act to control cell function, and how these normal processes are altered in 
these and other disease states. NIAMDD supported researchers have begun to make 
considerable progress in some of these areas.

For example recent studies have greatly increased our understanding of 
hypothalamic control of endocrine function, providing not only new and useful 
knowledge about fundamental processes of physicological control and function, 
but also new insights into the nature and treatment of various endocrinologic 
diseases. One of the recent major advances achieved in this area has been the 
discovery, isolation and identification of a new hypothalamic hormone, 
somatostatin. This substance controls the release of the hormone which plays 
a key role in the growth and development of the body,- growth hormone - and the 
secretion of the pancreatic hormones glucagon and insulin which are prime 
regulators of the body's metabolism.

There has also been significant advancement with respect to the way in which 
hormones control cellular function. Thus, it is now possible to measure and 
examine hormone binding to various cells and their constituents. Such advances 
not only provide new insights into the mechanisms by which hormones regulate 
cell function, but also improve our understanding of a variety of endocrinologic 
disorders.

The Institute plans to expand its support of both basic and clinical studies of 
hormone secretion and action in an effort to determine the factors that 
regulate the production and secretion of these substances and the mechanism by 
which they influence cellular function in health and disease.

Metabolism and Metabolic Diseases

Many pathologic states are considered to be the result of alterations in 
metabolic processes; diabetes, atherosclerosis, cystic fibrosis, the glycogen 
storage diseases, and gout are but a few examples. These diseases are the 
result of alterations in the complex chemical process which take place in the 
body cells, tissues and organs, and which represent the biochemical basis for 
all life processes. Continued progress in NIAMDD supported metabolic research 
has provided new and useful insights into these metabolic processes and diseases. 
Among the major research achievements are those that have demonstrated that the 
cyclic nucleotides are key factors in the regulation of cellular function. The 
impact of this new knowledge is relfected in increasing investigations into the
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possible role of these substances in disease states as seemingly diverse as 
cancer, immunologic deficiencies, hypoparathyroidism, and diabetes mellitus. The 
Institute plans to continue its support of basic and clinical research in these 
areas of metabolism, and to initiate new programs aimed at increasing the 
understanding of the physical and chemical processed by which substances are 
produced, processes, and maintained by the living organism, especially as these 
impact upon the understanding of human disease. Specific areas of this expanded 
effort will include: 1) research into mechanisms of metabolic control of 
diverse cellular functions; 2) studies of the role of cyclic nucleotides in 
normal and disordered metabolic regulation; and 3) studies of the biochemical 
basis and clinical character of specific metabolic diseases such as cystic 
fibrosis. The Institute plans to undertake a careful and extensive evaluation 
of the needs for research into this disease.



Digestive Diseases and Nutrition

1977 1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No. Amount

Subactivities:

Digestive
Diseases......... — $24,613,000 — $24,876,000 — +$263,000

Nutrition......... — 8,931,000 — 9,655,000 — +724,000

Total......... — 33,544,000 — 34,531,000 — +087,000

Budget Mechanism:

Research Grants
Regular:
Noncompeting.... 323 21,305,000 30J 21,581,000 -20 +276,000
Competing....... 58 3,710,000 4" 3,161,000 -9 -549,000

Subtotal...... 381 25,015,000 352 24,742,000 -29 -273,000
Multidisciplinary
Centers......  . — 2,701,000 — 3,280,000 — +579,000
Research career
programs....... 40 1,116,000 43 1,252,000 +3 +136,000
Subtotal...... 40 3,817,000 43 4,532,000 +3 +715,000

Training Programs 1/
Individual...... 36 534,000 46 677,000 +10 +143,000
Institutional.... 80 1,603,000 98 1,968,000 +18 +365,000
Subtotal...... 116 2,137,000 144 2,645,000 +28 +508,000

Research &
Development
Contracts...... . 16 2,575,000 16 2,612,000 0 +37,000

Total.......... 33,544,000 34,531,000 +987,000

1/ Numbers are full-time equivalents.

Digestive Diseases

The digestive diseases program encompasses research of organ systems associated 
with the gastrointestinal tract, including salivary glands, esophagus, stomach, 
pancreas, liver, gallbladder, and small and large Intestines. Research activity 
is concerned with basic aspects of the anatomy, histology, physiology, 
endocrinology, and biochemistry of the digestive tract in health, and of their 
aberrations in different disease states. Efforts include studies of the cause, 
prevention, diagnosis and treatment of specific diseases such as esophagitis, 
peptic ulcer, pancreatitis, inflammatory bowel disease states such as
ulcerative colitis and regional ileitis (Crohn's disease), malabsorption syndrome 
gallstones, and cirrhosis, among others.

Although diseases of the gastrointestinal tract are among the most common 
illnesses in the country, second only to diseases of the heart and circulation in 
the number of physician office visits or house calls they require, many of these 
ailments are poorly understood and hence treatment is often less than optimal. 
Diseases of the stomach and intestines may afflict persons of any age, but most 
often affect those in the middle-aged group at the peak of their more vigorous 
and productive periods, often causing prolonged and expensive hospitalization and
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outpatient treatment, and countless social and emotional problems. Some diseases 
such as Crohn's disease are of a chronic nature. Many patients are afflicted for 
years and may have to undergo extensive and repeated treatments and surgery at 
great cost economically and in terms of human suffering.

Among the many research studies which will continue to be supported during the 
next fiscal year are investigations on the dissolution of gallstones, through oral 
administration of a specific bile salt, to obviate the need for surgery, ten 
treatment centers are involved in studies of 1,000 patients with gallstones to 
evaluate the safety and efficacy of using cnenodeoxycholic acid in the
management of gallstones.

Another of the Institute's main goals is to lessen the toll that peptic ulcers now 
exact in chronic sickness, deaths and dollars. About 10 million Americans are 
estimated to have ulcer symptoms on an intermittent basis and each year about 
10,000 Americans die of complications of peptic ulcer.

Through interdisciplinary studies at increasing levels of organization from cells, 
tissues, animals, man and finally entire populations, researchers expect to gain 
new insights into the causes and natural history of peptic ulcer, and to apply 
this knowledge to preventing ulcers or their recurrence and to achieving 
improvements in their diagnosis and medical and surgical treatment. One study 
which will be supported concerns a synthetic analogue of prostaglandin E2, a 
naturally occuring substance in the body, which has been found to inhibit gastric 
acid secretion in patients with duodenal .ulcers. Also, the acid-suppressing 
activity and clinical effectiveness of cimetidine, an anti-histamine analogue, 
will be further substantiated. At this point, in ongoing clinical studies, the 
FDA has been supplied with an increasing body of evidence concerning the clinical 
effectiveness of this new drug (which is already approved for the treatment of 
peptic ulcer abroad) so that one may look forward to its ultimate use in the 
United States.

As part of the Institute's efforts to intensify program efforts in the area of 
digestive diseases, an ongoing collaborative research project, the National 
Cooperative Crchn's Disease Study, will continue. This study is designed to 
examine the efficacy of several commonly used regimens in the treatment of 
regional ileitis (an inflammatory disease of the bowel), which has devastating 
effects on its patients, young adults in particular, causing prolonged periods 
of hospitalization and frequently leading to abdominal operations involving 
resection or removal of portions of the intestine.

Nutrition
T he Institute's nutrition program will continue to focus on those aspects of basic 
and clinical nutritional science which have particular relevance to improvement 
of human health and longevity. In the main, these are concerned with advancement 
of knowledge concerning the nutritional role of vitamins, trace minerals and 
elements, proteins and amino acids, fats, fatty acids and carbohydrates, and their 
relationships to normal and disordered states of metabolism, ’n certain of these 
areas, encouraging and important advances have been made during the past fiscal 
year by investigators whose research has been supported in large part by 
Institute funds.

Research in abnormal nutrition involves discovery and definition of deficiency 
states, nutrient toxicityv  obesity, malabsorption of specific nutrients, and 
investigation of the relationship of diet to specific disease entities, such as 
celiac disease. Other research relates to nutrition in specific diseases or 
stress states, such as in diabetes, bone and joint disease, endocrine and immune 
disorders, gastrointestinal and infectious diseases, inborn errors of metabolism, 
liver and kidney disease, anemia, skin disorders, and stress (including surgery, 
trauma, wound healing and environmental extremes).
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Among n u t r i t io n  re sea rc h  s tu d ie s  du ri ng  F is c a l Year 1978 w i l l  be  th ose  re gard in g  
th e  e f f e c t  on th e  le v e l a n d e v a li a b il it y  of w a te r-s o lu b le  v it am in s con ta in ed  in  
foo d when la rg e  do se s of  v it am in  C a re  adm in is te re d  (s uch  as  i s  ad voca te d  in  
some q u a r te rs  fo r p re v en ti o n  and tr e a tm e n t of  th e common c o ld ) . R es ea rc h to  
f a c i l i t a t e  p re ven ti on  and  c o n tr o l o f o b e sit y  w i l l  con ti nue  to  be s tr o n g ly  
su pport ed  by th e  I n s t i t u t e .  Ove rw eigh t ano  o b e sit y  to  a de gr ee  th a t  In te r f e r e s  
w ith  op tim al h e a lt h  and lo n g ev it y  a f f e c ts  more  th an  20 pe rc en t of  a d u lt s  in  
th e  U ni te d S ta te s , and  c o n s ti tu te s  a p ub li c  h e a lt h  pro blem  of  major  co nc er n to  
th e la y  p u b li c  and p h y s ic ia n s . A tt e n ti o n  w i l l  be gi ve n to  mor ph og en es is  of  
ad ip ose  ti s s u e  c e l l s ,  m u lt ip le  a sp e c ts  of l ip id s  and  l ip id  m et ab oli sm , e f f e c ts  
of  f a s ti n g  and p e r io d ic it y  of e a t in g , n eu ra l and o th e r fa c to rs  in fl u en c in g  
a p p e t i te , en do cr in e d y sfu n c ti o n s  and  h e re d it a ry  f a c to r s . Of ti m ely  im po rtan ce  
w i l l  be  s tu d ie s  re la te d  to  th e s u rg ic a l tr ea tm ent of  severe  o b e s it y  by 
c re a ti o n  of i n te s t in a l  s h o r tc u ts  (" oy-p as s su rg ery ")  and e lu c id a ti o n  o f th e  
lo ng-t er m  sa fe ty  and e ff e c ti v e n e s s  o f su ch  p ro cedu re s,  th e  use  of  which  ha s 
In cre ase d  in  re c en t y e a rs .
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Kidn ey  D is e a s e s , Uro logy  and  He ma tolog y

1977 1978
E st im ate

In c re a se  o r 
D ec re as e

No. Amount No. Amount No. Amount
S u b a c t iv i t i e s :

Kidne y D is ea se
and  U ro lo gy.............. — $22, 963,0 00 — $24,2 32,0 00 — +$1, 26 9, 000

Hem atolog y.................. — 10,2 34,0 00 — 10,9 74 ,0 00 — +7 40 ,000

T o ta l .................... — 33,1 97,0 00 — 35,2 06,0 00 — +2,0 09,0 00

Budget Mechanism:

R es ea rc h G ra nts
R eg u la r:
Non co mpe tin g......... 318 20,9 49 ,0 00 277 1°,7 02 ,0 00 -4 1 -1 ,2 4 7 ,0 0 0
Com pe tin g................ 35 2 ,2 37 ,0 00 73 4 ,7 49 ,0 00 +38 +2,5 12,0 00

S u b to ta l .............. 353 23,1 86 ,0 00 350 24 ,4 51,0 00 -3 + 1 ,2 65,0 00Kidney  S p e c ia l
C en te rs  of
R esearc h ................ — 1 ,5 00 ,0 00 — 1,6 20 ,0 00 +1 20 ,000R es ea rc h c a re e r
pro gra m s................ 18 48 6, 00 0 20 59 4, 00 0 +2 +1 08 ,000S u b to ta l.............. 18 1 .0 86 ,0 00 20 2 ,2 14 ,0 00 +2 +2 28 ,000T ra in in g  Prog ram s 1/

I n d iv id u a l .............. 41 60 6, 00 0 49 71 1, 00 0 +8 +1 05 ,000I n s t i t u t i o n a l . . . . 91 1,8 19 ,0 00 104 2 ,0 70 ,0 00 +13 +2 51 ,000S u b to ta l .............. 132 2 ,4 25 ,0 00 153 2 ,7 81 ,0 00 +21 +3 56 ,000R es ea rc h &
De velop me nt
C o n tr a c ts .................. 80 5 ,6 00 ,0 03 80 5 ,7 60 ,0 00 0 +1 60 ,000

T o ta l ....................... 33 ,1 97,0 00 35,2 06,0 00 +2,0 09,0 00

1/ Numbers a re  fu ll - ti m e  e q u iv a le n ts .

Kidn ey  D is ea se  and  U ro lo gy

The m ag ni tu de  of th e  human and  econom ic c o s ts  o f c h ro n ic  re n a l f a i l u r e  is  r e f le c te d  in  th e  F ed era l e x p e n d it u re s  in  1977 fo r  end s ta g e  re n a l d is e a s e : ov er  $597 m il li o n  d o ll a r s  a re  bein g  s p e n t fo r  d i a ly s i s  a n d /o r ki dn ey  
tr a n s p la n ta t io n  fo r 33 ,0 00  p a t i e n t s .  Minim al  e s ti m a te s  by th e  S o c ia l S e c u r it y  A d m in is tr a ti o n  a re  th a t over 50 th ousa nd p a t i e n t s  w i l l  r e q u ir e  th e se  tr e a tm e n ts  a t a c o s t of  $1.7.  b i l l i o n  by 19 81 . Th es e tr e a tm e n ts  a re  "h a lf -w ay  te c h n o lo g ie s "  wh ich enab le  p a ti e n ts  to  le a d  re a so n a b le  l iv e s  bu t do n o t p ro v id e  th e  no rm al  e x is te n c e  th a t  would be  p o s s ib le  i f  a "h ig h  te chno lo gy" wer e devel oped  th a t  wo uld  a ll ow  a r r e s t  o r p re v e n ti o n  of th e  c a u s a ti v e  d is o rd e r .  Be tween one and  two—th ir d s  of  th e se  p a t ie n ts  ha ve  a ty pe  o f g lo m er u lo nephro path y  cau se d  by im mu nolog ic me ch an ism s. The seq u e la e  o f o b s tr u c ti v e  and neuro m usc u la r d is o rd e rs  of  th e  u r in a ry  t r a c t  a re  re s p o n s ib le  fo r  a n o th e r tw en ty  p e rc e n t . H e re d it a ry  and  c o n g e n it a l d is o rd e rs  a re  a ls o  m aj or c a u s e s .

S ig n i f ic a n t  m orb id it y  r e s u l t in g  in  h o s p i t a l i z a t i o n s ,  work l o s s ,  p h y s ic a l d is c o m fo rt , and eco nomic s t r i c t u r e s  i s  a s s o c ia te d  w it h  d is o rd e r s  su ch  as  u r o l i t h i a s i s  (k id ne y and  u r in a ry  t r a c t  s to n e s ) ,  ben ig n  p r o s t a t i c  h y p e rp la s ia ,
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urinary tract infections, and the hypertension associated with kidney disease. 
Although accurate data are not available for these maladies, it was estimated in 
1972 that over one percent of Americans were hospitalized for episodes of kidney 
stone annually at a cost of well over 50 million dollars (an additional large 
number of patients are treated for stones without hospitalization), benign 
prostatic hyperplasia will affect over 55% of men by age 55 and over 80% of men by 
age 80. At least 10% of these men will require surgical intervention for relief 
of its symptoms. Urinary tract infections are among the top three bacterial 
infections encountered in clinical medicine and are a major cause of work loss 
among women.

Considering that an understanding of the basic mechanisms responsible for the 
kidney and urinary tract disorders that result in chronic renal failure would aid 
in development of rational treatment or prevention, a major portion of the 
kidney/urology program's grants address this area. Paralleling these, there is 
sizeable support for studies in dialysis, transplantation, and into many aspects 
of chronic renal failure (uremia: a composite common pathway resulting from many 
different kidney diseases). Research into congenital disorders of the kidney and 
urinary tract, benign prostatlc hyperplasia, obstructive and neuromuscular 
disorders, and into structure and function of the kidney in health and disease 
comprises a fair proportion of the remaining grants. A small number of
Specialized Centers of Research into urolithiasis, basic and clinical mechanisms 
are being initiated during 1977 to bring a cross-disciplinary approach to this 
complex disorder. Initial efforts to improve epidemiologic and statistical data 
about kidney and urinary tract disorders include a retrospective analysis of their 
denominator population by the Kaiser Foundation in the San Francisco-Oakland area; 
in cooperation with Walter Reed Army Institute of Research, a retrospective study 
of hospitalizations in the three military services; inclusion of appropriate 
parameters by the National Center for Health Statistics in the current Ambulatory 
Health and Nutrition Survey. The study, Evaluation Study of Research Needs in 
Nephrology and Urology, conducted under the aegis of this Institute, with 
participation of over 100 urologists and nephrologists, is nearing completion.
This study provides a resource of expert advice about feasible research and 
needed areas for future research that includes considerations of cost/benefit in 
relation to incidence, prevalence and the human and economic costs of disease.

During 1978, studies into basic mechanism of kidney and urinary tract disorders 
will continue as well as the large number aevoted to problems of chronic renal 
failure. Increased research efforts will be addressed toward
glomerulonephropathies to increase understanding of immune mechanisms and 
indicator systems so that better clinical management and prophylaxies may be 
possible. Studies of host factors predisposing individuals to development of 
immunologic injury to the kidney and a cooperative study of the natural history of 
glomerulonephritis are considered of high priority. Expansion of the Special 
Centers of Research program to include glomerulonephritis and benign prostatic 
hyperplasia as well as more studies of urolithiasis is projected. Further efforts 
to acquire valid data about epidemiology and costs to the economy are planned. As 
feasible, those recommendations of the Evaluation Study of Research Needs in 
Nephrology and Urology will be implemented with consideration of priorities in 
relation to human and economic costs, incidence and prevalence of kidney and 
urinary tract diseases and potential for research to add knowledge necessary to 
provide more rational treatment and/or prevention.

Artificial Kidney Program

The Artificial Kidney Program, a collaborative research and development program, 
seeks to develop simpler, more efficient and less costly artificial kidneys and 
improved methods of treatment for patients with permanent loss of kidney function.

In Fiscal Year 1978, priority will be assigned to studies related to the 
pathophysiology of uremia. Emphasis will be on the complications of long-term
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dialysis - the anemia of uremia, peripheral neuropathy, the hypertension and 
hyperlipidemia characteristic of long-Lerm dialysis which is implicated in the 
heart and vascular disease deaths (the predominant cause of death in long-term 
dialysis patients). Emphasis will also be placed on development of new 
methodology which will permit reduction of the total number of hours devoted 
weekly to dialysis and on determination of what constitutes adequate dialysis 
treatment. There will be a determined effort for improvement of clinical 
dialysis methodology, with emphasis on "custom-tailored" individualized 
treatment schedules, prevention of the rather common clinical complications, 
thus —  more effective cost control.

Hematology

In order to design therapeutic methods or cure for the many disabling and fatal 
blood disorders and anemias afflicting Americans, hematologic research is directed 
toward development of a fundamental understanding of blood and blood-ielated 
systems, the number of individuals affected is large; for example, the anemia of 
chronic renal failure is a major complication in all of the nearly 50,000 
patients with end stage renal disease; nutritional anemias, of which iron 
deficiency anemia is one of the commonest, occurs in over 10% of adults; nearly 
60% of patients with systemic lupus erythematosus have anemia as a complication; 
sickle cell anemia occurs in 160 per 100,000 births in American blacks, and 
beta-thalassemia (Cooley's anemia) occurs in 40 per 100,000 births among
Americans of Mediterranean origin.

Current hematologic research focusses on tnese and other important disorders of 
blood. Tn chronic renal failure, there is a marked reduction in synthesis of the 
hormone erythropoietin by the kidney, resulting in a loss of red blood cell 
production and anemia. Five percent of the program's funds are directed toward 
the study of this condition. Understanding of erythropoietin synthesis and 
action may lead to therapeutic techniques of stimulating blood cell production. 
Nutritional anemias can be alleviated by developing methods of providing 
essential nutrients, such as iron, in a more readily available form. The study of 
metabolism and transport of nutrients related to blood cell formation is 
emphasized. Other continuing research efforts include the study of genetic 
disorders of hemoglobin and its production, such as sickle cell anemia and 
Cooley's anemia; the enzymatic and other metabolic defects of blood cells; 
porphyrias, in which hemoglobin degradation products produce painful and 
disfiguring symptoms as well as abnormal behavior; disorders of white blood cell 
production and metabolism; and immune reactions related to humoral and white 
blood cell factors. This research will also have implications for cure and 
treatment of other diseases of concern to this Institute, including arthritis, 
diabetes, and kidney diseases.

Several specific lines of research will be sponsored in FY 1978. The repeated 
blood transfusions used to treat Cooley's anemia result in fatal iron 
deposition in vital organs such as the heart. Development of a safe, effective 
agent to remove excess iron is now feasible and will be pursued. Emphasis will 
be placed on development of techniques leading to isolation, synthesis and 
administration of erythropoietin for therapeutic use in the anemia of chronic 
renal failure. Research will be pursued on immune rejection of organ and tissue 
transplants. Key factors in rejection are the genetically determined antigens 
of white blood cells, antigens also associated in some little understood manner 
with resistance to many diseases and infections.
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Intramural Research

1977
Appropriation 
Pos.Amount

1978
Estimate

Pos ■Amount

Increase or 
______Decrease
Pos.Amount

Intramural Research.. . 463 $30,483,000 463 $32,634,000 --  -r$2,151,000

Intramural activities of NIAMDD are devotea to the support of research in 
fundamental sciences that are the foundation of knowledge pertinent to the 
Institute disease categories: chemistry, biochemistry, enzymology, molecular 
biology, anatomy, histology, pathology, physiology, medicinal chemistry, 
pharmacology, toxicology and genetics. Branches for clinical investigations 
include arthritis and rheumatism, diabetes and other metabolic diseases, 
digestive diseases, clinical endocrinology, pediatric metabolism, and clinical 
hematology.

The mission of the intramural research area of the Institute is to obtain 
information and knowledge for understanding the fundamental biological processes 
underlying the major diseases within the Institute's purview, and to pursue 
studies on diagnosis, treatment, and prevention in specific diseases. Over 260 
research projects, including various combinations of laboratory, clinical, 
epidemiological and biometric investigations, are conducted in facilities in 
Bethesda, Maryland and Phoenix, Arizona. Medical, biological, physical and 
chemical investigations range from studies of fundamental mechanisms to specific 
disease oriented laboratory research, to clinical evaluation and treatment 
programs. Close collaboration with scientists of other NTH Institutes, other 
government agencies, and outside investigators ensure a minimum of duplication 
and a maximum exchange of research findings. Indicative of the caliber of 
Institute scientists is Dr. Baruch S. Blumberg, who shared the 1976 Nobel Prize 
in Physiology or Medicine. Dr. Blumberg, now with the Fox Chase Cancer Center 
in Philadelphia, won the award for research performed while at the Institute, 
where he discovered the so-called Australian Antigen which he determined was 
part of the virus that causes the most severe form of hepatitis.

Arthritis and Rheumatism

Like their colleagues across the nation, Institute scientists are studying the 
possibility that rheumatoid arthritis is the result of chronic inflammation 
probably triggered by an abnormal immune reaction. In Fiscal Year 1978 
Institute scientists will also be evaluating methods to remove rheumatoid 
granulation tissue (pannus) from affected joint areas in selected patients. 
Preliminary research has indicated that surgical removal of this tissue will 
prevent the progressive destruction of cartilage, bone, and periarticular 
supporting structures that is characteristic of rheumatoid arthritis.

Systemic lupus erythematosus (SLE) is another connective tissue disorder similar 
to rheumatoid arthritis in certain respects. It develops in about 50,000 new 
patients each year, most often affecting people in the 20-40 year age group, 
particularly young women.

Although the cause of SLE is not known, much evidence points, as in the case of 
rheumatoid arthritis, tp a disorder of the body's immune mechanism which may or 
may not be tied to a previous infectious process. The disease can appear as a 
result of hypersensitivity to certain drugs, and this phenomenon is among those 
being studied by Institute researchers at the NIH Clinical Center. Patients are
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also under investigation there in a study involving the immunosuppressive drugs 
cyclophosphamide and azathioprine in the treatment of certain of the 
complications of SLE.

Chronic hepatitis, as a sequela of acute uepatitis, or appearing insidiously, 
resembles the autoimmune group of diseases. Not only may autoimmune antibodies 
appear, as in "lupoid" nepatitis, but the clinical manifestations may strikingly 
overlap rheumatoid arthritis or lupus erythematosus. The natural history of 
remission and exacerbation suggests a similar pathogenesis. Furthermore, 
patients with classical arthritis, lupus, Sjogren's syndrome, or other 
"autoimmune" diseases may develop transient or even chronic'hepatitis . Of 
particular interest are patients with uncomplicated chronic hepatitis with or 
without other manifestations and patients with autoimmune diseases in whom 
hepatitis appears. Patients with these diseases, but without cirrhosis or a 
significant history of excessive alcohol intake, will be examined for the 
relationship of autoimmunity and hepatitis virus immunity to the natural history 
of their disease.

Diabetes and Other Metabolic Diseases

A primary goal in Institute diabetes research in the coming fiscal year will be 
to learn the basic impairment of insulin activity, a complete knowledge of which 
would uncover some of the riddles now surrounding diabetes. Research will focus 
on the physiology of insulin, and how this hormone exerts its influence on cell 
membranes and cellular metabolism. Institute scientists will study ways in 
which insulin acts upon individual body cells primarily by binding to specific 
receptor sites on cell membranes. Scientists will also examine how the multiple 
effects of insulin, e g., increased glucose transport into the cell, decreased 
mobilization of fat, increased glycogen synthesis, depend upon one or more 
"second messengers" that act within the cell, such as spermine and spermidine 
(which have been found to mimic intracellularly some of the actions of insulin) 
or "cyclic AMP." Continuance of such fundamental studies is essential for 
elucidation of the mechanisms by which insulin exerts its multiple essential 
effects on cellular processes, and may permit development of rational and 
effective treatments for diabetic patients. Hypoglycemia, or low blood sugar, 
will also be investigated in the next fiscal year.

The Southwestern Field Studies Section will continue its epidemiological 
investigation of diabetes mellitus among Indians of the Southwestern United 
States, and in particular, the Pima Indians of Arizona, who have a diabetes 
incidence about ten times that of the rest of the population of the United 
States. Various factors, including hereditary, environmental, dietary, and 
anthropological aspects that may have a bearing on the frequency and severity of 
this disease, are and will continue to be investigated. Selected findings are 
being contrasted with similar studies performed on other populations with 
different characteristics and environments.

Among Institute intramural research projects planned for the next fiscal year, 
investigators will be studying parathyroid disorders and hormone-conditioned 
metabolic bone diseases. The recent development of a highlv sensitive 
radioimmunoassay for parathyroid hormone is expected to improve diagnostic 
accuracy for hypo- or hyperparathyroid states, and allow measurement of rates of 
secretion of the hormone which exerts a regulatory influence on bone mineral 
metabolism. Patients with hypercalcemia, hypophosphatemia, nephrocalcinosis, 
nephrolithiasis, or other manifestations of hyperparathyroidism will be examined 
for the therapeutic effects of calcium or EDTA infusions or dietary phosphate on 
the secretion of parathyroid hormone.
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Digestive Diseases

Intramural digestive disease research will continue to cover clinical and 
laboratory investigations to determine abnormalities in structure and function 
of the esophagus, stomach, small and large intestines, pancreas and liver, and 
research on certain hereditary metabolic diseases. Work will be directed at an 
understanding of human digestive tract disease and its treatment in terms of 
underlying derangements in the body's metabolism and physiology.

The causes and manifestations of intestinal malabsorption are numerous and 
varied. In many instances such fundamental problems as the etiology, the nature 
of the pathological physiology, the optimum therapy, and the importance of 
hereditary factors still require extensive investigation. In Fiscal Year 1978 
the Institute will study selected patients having proven malabsorption, and 
emphasis will be placed on evaluating those having celiac disease
(gluten-sensitive enteropathy).

In addition, primary biliary cirrhosis and vinyl chloride associated liver 
disease will be investigated. The latter disorder involves individuals with 
evidence of liver disease having a history of occupational exposure to vinyl chloride.

Institute clinical research in blood disease this coming fiscal year will 
stress, among other studies, the biochemistry of blood coagulation with 
particular reference to the development of better forms of therapy for various 
congenital and acquired hemorrhagic diseases. Such disorders as hemophilia A or 
B, von Willebrand's disease, hemophiloid conditions such as Factor VII 
deficiency, circulating anticoagulants, afibrinogenemia, fibrinolysis, as well 
as obscure, undiaenosed bleeding disorders, will be studied. New approaches to 
therapy of acute and chronic idiopathic thrombocytopenic purpura (ITP) and the 
thrombocytopenia of lupus erythematosus (a generalized connective tissue 
disease) will also be evaluated.

Changes in this activity from the prior year include an increase for centrally 
furnished services, within-grade increases and other mandatory increases and 
an incremental increase to cover the rising cost of supplies, materials and 
services in order to maintain the current level of research effort.
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Direct Operations

1977
Appropriation
Pos ■Amount

1978
Estimate 
Pos.Amount

Increase or 
Decrease 

Pos ■Amount

Direct Operations..... 89 $7,130,000 89 $7,271,000 - l$141,000

Nearly two-thirds of the resources of this activity are devoted to review and 
approval of grants functions including professional and supporting personnel who 
are responsible for the administration of the Institute's several grants 
activities. They assist in the planning and development of programs in research, 
training, and fellowships that will best serve to accomplish the desired results 
in the areas of disease interest for which this Institute is responsible; review 
and evaluation of research and training grant applications for presentation to 
the National Advisory Arthritis Council; required Council staff assistance; 
liaison with applicants, grantees, other components of NIH and the Department, 
advisory bodies, and interested organizations; continuous surveillance of 
scientific information relevant to all transactions.

The other major function under this activity is the review, management and 
negotiation of research and development contracts of the categorical program areas 
the largest contract program being the Artificial Kidney/Chronic Uremia Program 
which is developing more effective, less costly methods of treatment of end-stage 
kidney disease.

The total increase of $141,000 requested for this activity is required for 
mandatory items primarily within-grade pay increases and this Institute's 
proportionate share of increased costs of centrally furnished services such as 
receipt and initial review of all grant applications, maintenance of buildings and 
grounds, custodial services, communications, and transportation.
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Program Management

1977
Appropriation
Pos ■Amount

1978
_  Estimate 
Pos. Amount

Increase or
______ Decrease
Pos.Amount

Program Management..... 36 $881,000 34 $859,000 -2 -$22,000

This activity provides support for the immediate office of the Institute Director 
and for certain administrative and business management functions including 
financial management, personnel management, property control and travel audit 
and control, which are most efficiently performed as centralized functions. This 
staff, which continues to absorb new responsibilities and reporting functions 
such as required under the Freedom of Information Act and the manpower 
productivity measurement program, has remained at the same level over the past 
decade.

The change requested for this activity is an increase of $17,000 for mandatory 
items and a decrease o f  $39,000 related to the reduction of 2 positions.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism, and Digestive Diseases

Program Purpose and Accomplishments

Activity: Arthritis, Bone and Skin Diseases (Public Health Service Act 
Title IV Parts D and I)

1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

—  $31,645,000 Indefinite --  $36,605,000

Purpose: The National Institute of Arthritis, Metabolism, and Digestive 
Diseases (NIAMDD) conducts, fosters and assists research and training 
directed toward preventing, diagnosing, treating and controlling the 
numerous diseases encompassed in this activity. Programs are carried 
out through the use of research grants (approximately 85% of the 
funding), research and development contracts, fellowships and training 
grants.

Accomplishments in 1977: In 1977, 387 research grants, 35 individual 
fellows, 78 fellows under institutional awards and 6 contracts were 
supported. Of the research grants awarded, 30b were noncompeting 
continuations of previous awards and 81 wore new or competing 
continuations.

Objectives for 1978: The estimate for 1978 provides for support of 
378 research grants, 47 individual fellows, 100 fellows under 
institutional awards and 7 research contracts. Of the research 
grants, 294 will be noncompeting continuations and 84 will be new or 
competing renewals. No new institutional awards will be made in 1978.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism, and Digestive Diseases

Program Purpose and Accomplishments

Activity: Diabetes, Endocrinology and Metabolism (Public Health Service 
Act Title IV Parts D and I)

1977
Appropriation
Pos. Amount Authorization

________ 1978
Budget

Estimate____
Pos. Amount

$72,120,000 Indefinite --  $69,855,000

Purpose: The National Institute of Arthritis, Metabolism, and Digestive 
Diseases (NIAMDD) conducts, fosters and assists research and training 
directed toward preventing, diagnosing, treating and controlling the 
numerous diseases encompassed in this activity. Programs are carried 
out through the use of research grants (approximately 85% of the 
funding), research and development contracts, fellowships and training 
grants.

Accomplishments in 1977: In 1977, 885 research grants, 51 individual 
fellows, 113 fellows under institutional awards and 8 contracts were 
supported. Of the research grants awarded, 607 were noncompeting 
continuations of previous awards and 278 were new or competing 
continuations.

Objectives for 1978: The estimate for 1978 provides for support of 
756 research grants, 63 individual fellows, 136 fellows under 
institutional awards and 12 research contracts. Of the research 
grants, 673 will be noncompeting continuations and 83 will be new or 
competing renewals. No new institutional awards will be made in 1978.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism, and Digestive Diseases 

Program Purpose and Accomplishments

Activity: Digestive Diseases and Nutrition (Public Health Service Act 
Title IV Parts D and I)

1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

$33,544,000 Indef inite --  $34,531,000

Purpose: the National Institute of Arthritis, Metabolism, and Digestive 
Diseases (NIAMDD) conducts, fosters and assists research and training 
directed toward preventing, diagnosing, treating and controlling the 
numerous diseases encompassed in this activity. Programs are carried 
out through the use of research grants (approximately 85% of the 
funding), research and development contracts, fellowships and training 
grants.

Accomplishments in 1977: In 1977, 381 research grants, 36 individual 
fellows, 80 fellows under institutional awards and 16 contracts were 
supported. Of the research grants awarded, 323 were noncompeting 
continuations of previous awards and 58 were new or competing 
continuat ions.

Objectives for 1978: The estimate for 1978 provides for support of 
352 research grants, 46 individual fellows, 98 fellows under 
institutional awards and 16 research contracts. Of the research 
grants, 303 will be noncompeting continuations and 49 will be new or 
competing renewals. No new institutional awards will be made in 1978.



NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism,, and Digestive Diseases 

Program Purpose and-Accomplishments

Activity: Kidney Disease, Urology and Hematology (Public Health Service 
Act Title IV Parts D and I)

_________________________________ _1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

— - $33,197,000 Indefinite --- $35,206,000

Purpos e: The National Institute of Arthritis, Metabolism, and Digestive 
Diseases (NIAMDD) conducts, fosters and assists research'and training 
directed toward preventing, diagnosing, treating and controlling' the 
numerous diseases encompassed in this activity. Programs are carried 
out through the use of research grants (approximately 85X of the 
funding), research and development contracts, fellowships and training 
grants. *'

Accomplishments in 197 7: In 1977, 353 research grants, 4l individual 
fellows, 91 fellows under institutional awards and 80 Contracts were 
supported. Of the research grants awarded, 318 were noncompeting 
continuations of previous awards and 35 were new or competing
continuations.

Objective's for 1978: The estimate for 1978 provides for support of ■
‘ M0 hr esearch grants, 49 individual fellows, 104 fellows under lift's tltutional awards and $0 research contracts. Of 'the research 
grants, 277 will be noncompeting continuations and 73 will be new or 
competing renewals. No new institutional awards will be made in 1978.



NATIONAL INSTITUTES OF HEALTH

National Institute of Arthritis, Metabolism, and Digestive Diseases

Program Purpose and Accomplishments

Activity: Intramural Research (Public Health Service Act Title IV
Parts D and I)

1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

463 $30,483,000 Indefinite 463 $32,634,000

Purpose: The mission of the intramural research area of the Institute is to 
obtain information and knowledge for tne understanding of the fundamental 
biological processes underlying the major diseases within the Institute's 
purview. Over 260 research projects including various combinations of 
laboratory, clinical, epidemiological and biometric investigations are 
conducted in facilities in Bethesda, Maryland and Phoenix, Arizona. Medical, 
biological, physical and chemical investigations range from studies of 
fundamental mechanisms, to specific disease oriented laboratory research, to 
clinical evaluation and treatment programs. Close collaboration with 
scientists of other NIH Institutes, other government agencies and outside 
investigators ensure a minimum of duplication and a maximum exchange of 
research findings.

Objectives for 1978: Changes in this activity from the prior year include 
an increase for centrally furnished services, within-grade increases and 
other mandatory increases and an incremental increase to cover the rising 
cost of supplies, materials and services in order to maintain the current 
level of research effort.,



NATIONAL INSTITUTES OF HEALTH
National Institute of Arthritis, Metabolism, and Digestive Diseases

Program Purpose and Accomplishments
Activity: Direct Operations (Public Health Service Act Title IV Parts D and I)

1977
Appropriation
Pos. Amount Authorization

________ 1978
Budget
Estimate

Pos. Amount
89 $7,130,000 Indefinite 8Q $7,271,000

Purpose: Nearly two-thirds of the resources of this activity are devotedto review and approval of grants functions including professional and supporting personnel who are responsible for the administration of the Institute's several grants activities. They assist in the planning and development of programs in research, training, and fellowships that will best serve to accomplish the desired results in the areas of disease interest for which this Institute is responsible; review and evaluation of research and training grant application for presentation to the National Advisory Arthritis Council; required Council staff assistance; liaison with applicants, grantees, other components of NIH and the Department, advisory bodies, and interested organization; continuous surveillance of scientific activities and progress; and recording and reporting of fiscal and scientific information relevant to all transactions
The other major function under the activity is the review, management and negotiation of research and development contracts of the categorical program areas, the largest contract program being the Artificial Kidney/ Chronic Uremia Program which is developing more effective, less costly methods of treatment of end-stage kidney disease.
Objectives for 1978: Nearly all of the increase for this activity in the budget request is for mandatory items primarily including within-grade pay increases and an increase of this Institute's proportionate share of increased costs of centrally furnished services such as receipt and initial review of all grant applications, maintenance of building and grounds, custodial services, communications, and transportation.
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  A r t h r i t i s ,  M eta b o li sm , an d D ig e s t i v e  D is e a s e s

Pr og ra m  P u rp o se  and  A cco m pli sh m en ts

A c t i v i t y : P ro gra m  M an ag em en t (P u b l ic  H e a lt h  S e r v ic e  A ct T i t l e  IV 
P a r t s  D an d I )

1977
Ap p r o p r ia t io n
P o s . Amount  Au t h o r i z a t i o n

__________197 8
B udget

E s ti m a te _____
P o s . Amount

36 $881 ,0 00  I n d e f i n i t e 34 $ 859 ,0 00

P u rp o s e : T h is  a c t i v i t y  p ro v id e s  s u p p o r t f o r  th e  im m ed ia te  o f f i c e  o f  th e  
I n s t i t u t e  D i r e c to r  an d f o r  c e r t a i n  a d m in i s t r a t i v e  an d b u s in e s s  man ag em en t 
f u n c t io n s  i n c lu d in g  f i n a n c i a l  m an ag em en t,  p e r s o n n e l m an ag em en t,  p r o p e r ty  
c o n t r o l  an d t r a v e l  a u d i t  an d c o n t r o l ,  w hic h  a r e  m ost  e f f i c i e n t l y  p e rf o rm ed  
as  c e n t r a l i z e d  f u n c t i o n s .  T h is  s t a f f ,  w hic h  c o n ti n u e s  to  a b so rb  new 
r e s p o n s i b i l i t i e s  an d r e p o r t i n g  f u n c t io n s  su ch  a s  r e q u i r e d  u n d e r th e  
Fr ee do m  o f In f o rm a t io n  A ct an d th e  ma npow er p r o d u c t i v i t y  m easu re m ent 
p ro g ra m , h a s  re m a in e d  a t  th e  sa me l e v e l  o v e r th e  p a s t  d e c a d e .

O b je c t iv e s  f o r  19 7 8 : Th e t o t a l  change  re q u e s te d  f o r  t h i s  a c t i v i t y  in c lu d e s  
an  in c r e a s e  o f  $ 1 7 ,0 0 0  f o r  m an d a to ry  it e m s  and  a  d e c r e a s e  o f  $ 3 9 ,0 0 0  r e l a t e d  
to  th e  r e d u c t io n  o f  2 p o s i t i o n s .
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NA TION AL  IN ST IT UT E OF NEU ROLOGIC AL AN D 
COMM UNI CATIVE DISO RD ER S AN D STR OKE

W IT NES SE S

DR. DONALD B. TO WER , D IREC TO R
DR.  DONAL D S. FR ED RICK SO N,  DIRE CT OR , NA TION AL  IN ST IT U TES

OF HEALTH
DR. ELDON L. EAGLES, DEP UTY  DIRE CT OR , NA TION AL  IN STIT U TE

OF NEUR OL OG ICA L AND CO MM UN ICAT IVE DI SO RD ER S AND
STRO KE

DR.  GE ORGE C. MUR RA Y,  DIRE CT OR , PROG RA M PL ANNIN G AND
EV AL UA TION , NINC DS

RO BE RT  L. SITH EN S,  FIN A NCIA L MA NA GE ME NT  OFF IC ER , NINC DS 
H.  RIC HARD M IL LE R, AS SIST AN T DIRE CT OR , BUDGET,  DIV IS IO N 

OF FIN A N CIA L MAN AG EM EN T, NA TION AL  IN ST IT U TES OF 
HEALTH

EL LE N W OR MS ER , DIRE CT OR , D IV IS IO N  OF H EALTH B UD GET AN AL ­
YS IS,  OFF IC E OF AS SIST AN T SECR ET AR Y,  COMP TROLLER

M r.  F loo d. W e  w il l c o n ti n u e  w it h  t h e  N a ti o n a l In s t i tu te s  o f  H e a lt h , 
th e  N a ti o n a l I n s ti tu te  o f  N eu ro lo g ic a l a n d  C o m m u n ic a ti v e  D is o rd e rs  
a n d  S tr o k e . T h is  p re se n ta ti o n  w il l be  m ad e  by  D r. D o n a ld  B . T ow er,  
th e  D ir e c to r , a n d  we h av e  y o u r  b io g ra p h ic a l sk e tc h , D o c to r,  w h ic h  we 
w il l p la ce  i n  th e  r eco rd  a t th is  p o in t.

[D r . T o w e r 's  b io g ra p h ic a l sk e tc h  f o ll o w s :]

B iogr aphic al  Ske tc h

Name : Donald Bayley Tower.
Po sit ion: Director, NINCDS.
Bir thp lace and dat e: Orange, N. J., December 11,1919.
Ed ucati on : A.B., Ha rvard  College, 1941; M.D., Ha rva rd Medical School, 1944; 

M. Sc., McGill University, 1948; Ph. D., McGill University , 1951.

EXPERIENCE

Director,  NINCDS, May 31, 1974 to pr es en t; Acting Director, NINDS, May 1, 
1973 to May 30, 1974; Chief, Lab oratory  of Neurochemist ry, IR, NINDS, May 
1961 to May 1973; Head, Section on Amino Acid and Elec trolyte Chemistry, 
LNC, IR, NINDS, May 1961-May 1974; Ass istan t Surgeon General , USPHS 
(ac tive),  1975 to pre sen t; Acting Associate Director, EP, NINDB, July 1967- 
Jun e 1968; Chief, Section on Clinical  Neurochemistry,  IR, NINDB, July 1953- May 1961.

Assist ant  professor of experim enta l neurology, McGill University , 1952-53; 
Associa te neurochemist, Montreal Neurological Ins titu te,  1951-53; Externe (neu­
rology), National  Hospi tal, Queen Square, London, 1951 (5 months) ; Research 
Fellow, Montreal Neurological Insti tut e, 1947-51; Ass istant res ident (neuro­
sur ger y),  Montreal Neurological In sti tu te  1948-49; Medical officer, USNR, 
1945-46 (active  duty, Phill ippine the atre) ; inte rne (su rge ry) , Unive rsity  of 
Minneso ta hopsita ls, 1944-45.

ASSOCIATION MEMBERSHIPS

American Academy of Neurology, American Association for  the  Advancement 
of Science, American Chemical Society, American Neurological Association, 
American Society for Neurochemistry, American Society of Biological Chemists, 
Canadian Neurological Society, Canadia n Physiological  Society, Intern ational 
Resea rch Organization (member, cen tra l comm ittee) , and International Society for Neurochemis try.
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SPECIAL AWARDS CITATIONS, OR PUBLICATIONS

Alpha Omega Alpha, Sigma Xi, Markle Scholar 1951-53, Chief edi tor  (W est ern  
Hem isph ere) , Journa l of Neuroc hemist ry, 1968-73, Chair man, neur oche mist ry 
delegation to U.S.S.R. und er United State s-Soviet exchan ge progra m, 1969, Len- 
nex guest lecturer , Amer ican Epilepsy Society, 1970, Tempo rary advisor, World 
Health Organization, 1976-77, and Auth or of over 100 scientific pap ers and 
monographs.

Mr. F lood. Do you have some people with you th at you want us to 
meet?

Dr. Tower. Next to me is Mr. Sithens, our budget officer, and Dr. 
Eagles, Deputy Director, and Dr. Murray, Director of Prog ram 
Plann ing and Evaluation.

Mr. Flood. We have your statement  which we will place in the 
record at this point.

[Dr. Tower’s statement follows:]
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Department o f He alth,  Education,and Welfare 
National In s ti tu te s  o f Health

Statement of  Dire ctor
Nation al In s ti tu te  of Neuro log ical and Communicative Disorders and Stroke 

on
"Natio nal In s ti tu te  of  Neu rolo gical and Communicative Disorders and Stroke"

Mr. Chairman ahd Members of  the Committee:

I am most ap prec iat ive  of the op po rtu ni ty  to summarize fo r you the

accomplishments and cu rre nt  research programs of  the National  In s ti tu te  of  

Neuro log ical and Communicative Disorders and Stroke (NINCDS). Funds from 

NINCDS suppor t the m aj or ity  o f research  in  th is  country  on the nervous system 

and it s  di so rders.  In th is  endeavor NINCDS co llabo ra tes with  oth er Federal 

agencies and a number of concerned vo luntar y pro fessional and lay orga niza tio ns , 

and depends on the dedicated coo perat ion o f many pa tie nts and th e ir  fa m ili es.

The challenge  to a ll  o f us is  awesome, when one contemplates the 

formid able ar ray of  diso rders fo r which we s t i l l  do not  know the cause, 

lac k spec if ic  diag no st ic procedures, and await e ff ec ti ve  pre vent ive  or 

therap eu tic  measures. The cha llenge is  also awesome, when one contemplates 

the f o r t y - to - f i f t y  m il lio n  Americans disabled or dying from these many 

ne urolo gic al and communicative di so rd er s,  and how th in ly  spread are our 

modest resources in  manpower and money.

Like othe r NIH in s ti tu te s , we are  keenly  aware of  the importance of  

tr ans la ting  the re su lts  o f research in to  be tte r health care fo r  our na tio n 's  

c it iz e ns . I be lieve  th a t the NINCDS reco rd in  th is  respect is  respon sive , 

as exem pli fied by such projec ts  as: drug developments in ep ile ps y,

Parkinson 's disease and myasthenia gra vis ; c li n ic a l research cen ters and 

comprehensive programs in  st roke , head in ju ry  , spinal cord in ju ry  and 

ep ile ps y;  neural prostheses fo r the parapleg ic and the  deaf ;and workshop- 

conferences in  a varie ty  of  research and disease problem areas. The NINCDS
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h a s 1n it s  S c ie n ti fi c  In form at ion  Program Advisory  Committee (SIPAC) a group 

o f non-governmental experts  charged with  advis ing  us on new and be tter means 

to discharge  our in form at ion dissem ina tion re sp o n s ib il it ie s . Cur rent  

a c ti v it ie s  inc lud e our expanding monograph and bi b lio gra phic  se ries and 

audio and video tape programs fo r pro fess ion al audiences, as we ll as an 

expanding se ries of he alth informat ion pamphlets fo r d is tr ib u ti o n  d ir e c tl y  

or through some 25 vo luntary health agencies to the general pu bl ic . In 

ad di tio n the In s ti tu te  is  engaged on an experimental basis : in  a regu lar 

service of program and research news items to  ne urolo gic al and communicative 

dis ord ers  jo urn a ls ; in  d is tr ib u ti o n  o f health in form at ion pamphlets via  

d is tr ib u ti o n  ou tle ts  in  supermarkets and in  Government Consumer Inform ation 

Centers across the na tio n;  and in  development o f ad di tio na l index c la ss i­

fica tions  to  permit better access to the Nat ional Li br ar y of Medicine 

resources in  the fi e ld s  o f neuro log ica l and communicative diso rders.

Never the less, the princip a l th ru st o f NINCDS-supported research 

must s t i l l  be a t the fundamental le ve l,  focussed on the acquis iti on of  

new and bette r knowledge about the nervous system, i f  we are to succeed 

in  our assa ul t on the many remaining areas o f c li n ic a l ignorance .

I am encouraged by severa l signs th a t indi ca te  a growing ap prec iatio n 

and support fo r  th is  vie wp oint . In te re st in  neuroscience research is  

incre as ing  ra p id ly . More and more mature inve st ig at or s are being att ra ct ed 

from oth er f ie ld s , and the re ce nt ly  formed Socie ty fo r Neuroscience is  

becoming a dominant force on the American research scene.

Moreover, the Pres iden t's  Biomedical Research Panel selec ted  neuro­

bio logy  as one of fi v e  research areas to  be given  spec ial  emphasis. The
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Panel concluded it s  re po rt  by saying in  part : "Perhaps the ul tim ate cha llenge 

to biomedical research,  rep res en ting the very  pinnac le of  our unde rstanding 

of  the human organism,1 ies in  neurobio logy: how the brain  and nervous system 

deve lop,  how they func tio n in health and disease, how thought occurs , how 

memory is  stored , how we reason, how we are  mo tivate d, and how we in te ra c t 

with  our physica l and so cial environm ent........This Panel commends ne ur ob io l­

ogy as a compell ing long-range in te re s t worthy of  na tiona l a tt en tion ."

F in a lly  the re is  the more personal example in  the se lect ion of  

Dr. D. Car leton Gajdusek, ch ie f of  our Labora tory  of Central Nervous System 

Stu die s, as 1976 Nobel Laureate in  Medicine . The award to  him of  the Nobel 

Pr ize  recognizes his remarkab le discov ery  th at dege nera tive and dementing 

dis ord ers  of the  human nervous system can be caused by tra ns missible v iru s ­

li k e  agents—a fin d in g h ithert o  to ta ll y  unsuspected. The Nobel award also 

recognizes his discov ery  th a t four  such disorde rs are caused by transm iss­

ib le  agents which exh ib it  prop er tie s un lik e those of any known ba cter ia or 

viruses and thus may we ll rep resent a comple tely  new bio lo g ic a l phenomenon.

As Dr. Gajdusek has emphasized, what has been discovered may be on ly the 

t ip  o f the ice berg,  with  many of  the more common chronic  and dege nera tive 

diseases of  the nervous system as li k e ly  or po te nt ia l candidates fo r 

s im ila r slow or  la te n t viru s-caused diso rders.

Let me tu rn  to b r ie f cons iderat ion of  each o f our major program areas.

For the FUNDAMENTAL NEUROSCIENCES Program, rep res en ting those projec ts  

in  the basic  research area not  re ad ily  id e n ti fi a b le  with  any of the oth er 

NINCDS extramural program areas, the In s ti tu te  is  support ing  26 program 

pr oje ct  and oth er targe ted  research grants to ta ll in g  $5.6 m il lio n , as we ll as 

269 regu lar research gran ts , 36 fe llo wsh ip s,  and 12 co nt racts.
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From the many pr ojec ts  le t  me se lect  a few h ig h lig h ts : New and Imp ortant 

de ta ils  o f nerve c e ll  st ru ct ure  and 1nter -connect1ons  have been revealed  

by the use of freeze -f ra ct ure  and scanning ele ctron-microsco pic  techniques. 

The study o f v ir a l in fe ctions and immune responses of hos t animals has been 

fa c il it a te d  by the in troduct io n o f a new sensit iv e , inexpensive  procedure 

ca lle d enzyme-linked immunosorbant assay (ELISA). The esse n tia li ty  o f 

calcium ions has been demonstrated in  the release of  chemical messengers, 

the tran sm itt er agents at  nerve -to -nerve  or  nerve-to-musc le con nec tions.

The nature  and effects  o f de fect ive in te rf e ri n g  (DI) v ir a l pa rt ic le s  have 

been eluc idated , so th a t we now know th at they prevent normal re p lica tion  

and shedding o f viruses  from hos t c e ll s  and thus e ither prevent spread of  

acute in fe c tion  or produce a chron ic degenerative diso rd er . The neuro­

transm it te r,  dopamine, has been recognized as a major fa cto r con tr o ll in g  

release from the  p it u it a ry  of  pro la ctin  and growth hormone. Importa nt 

approaches to  the mechanisms of v ir a l and immunological diseases are the use 

o f v ir a l probes and DNA hy brid izat io n techniques and the study of  the ro le  

o f T-lymphocytes in  ce ll-med iated immune responses in  the nervous system.

A special feature of the Fundamental Neurosciences Program is  the  sub­

program on neura l prostheses, which provides examples of  bas ic research 

developments th at are now in  pra ctica l use. I f  st roke  pa tie nts are put on 

an ele ct ro st im ula tio n exerc ise  regime, normal or  unaffected muscles,  

which would otherw ise atrophy  from disuse, can now be strengthened to 

permit be tte r re h a b il it a ti o n  and fa tig ue  resistan ce . To provide amputees 

with  feedback co nt ro l o f force and po si tio n of an a r t i f ic ia l  pros thes is , 

a coile d-w ire  elec tro de , li k e  a miniature version o f the co ile d telephone 

cord,  has proved most su itab le . I t  is  g ra ti fy in g  to  be able to exp lo it  

re la ti v e ly  quickly such newly acquired knowledge of  nerve and muscle 

func tio n by e ff ec ti ve  tr ans la tion  in to  the re h a b il it a ti o n  o f dis ab led

87-155 0  - 77 - 42
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pa tie nts .

In the STROKE AND CENTRAL NERVOUS SYSTEM TRAUMA Program, a to ta l of  

62 program pr o je ct s,  c li n ic a l research cen ters  and oth er targeted  research 

grants are now being funded by NINCDS at a leve l of  $13.6 m il li o n , as well 

as 103 regu lar  research grants  and 7 co nt racts.

For st roke , the blood vessels  o f the bra in have been shown to  be 

es pe cial ly  se nsi tiv e to  hypertension but un lik e heart  vessels , they are not  

se nsi tiv e to  elevated blood le ve ls  o f ch ole st ero l. Moreover, the ef fe ct s 

o f high blood pressure and the development of  athe rosc lerosis in  bra in 

d if fe r  from those in  the heart  and general c ir cu la ti o n . In the United States 

i t  is  the large blood vesse ls a t the base o f the brain which are 

the princip a l s ites fo r stroke involvemen t, whereas in  Asian coun tries  li k e  

Japan i t  is  the smaller pe ne tra ting vessels th a t are invo lve d.  Cu rre nt ly 

we are seeing a s h if t  in  the emphasis o f basic str oke research from e a rl ie r 

preoccupation with  cerebral  blood flow to inve st ig at ions on pe rfusio n (supply)  

and metabolism in  bra in tis su e it s e l f ,  w ith  spe cia l a tten tion  to the ef fe ct s 

o f reduced oxygenation (hyp oxia) or blood supply (ischem ia) . C li n ic a ll y , 

incre as ing  research atten tion is  dir ec ted to the means fo r in tens ive care 

mo nitoring  of  the leve l or stat e of consciousness in  the str oke patie nt.

From such mo nitoring  we may an tic ip ate  more pre cise pred ic to rs  of  c li n ic a l 

course and more ap prop ria te in dicato rs  fo r specif ic  therap ies.

The CNS Trauma research program is  today essentia lly  where the stroke  

program was some years  ago. We are in  the process of  bu ild in g competent 

research teams and research programs where the many bas ic and c li n ic a l 

problems can be more e ff e c ti v e ly  addressed. Last May at an in te rn atio na l 

confe rence in  Mo ntreal, repo rts  by pa rt ic ip ants  ind ica ted th a t the 

important problem o f edema (excess fl u id )  in  brain or sp ina l cord of trauma
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pa tients is  now being co nst ru ct ively  pursued. Also la s t May we were f in a ll y  

successful  in  our e ff o rt s  to br ing  Sovie t experts  in  spinal cord in ju ry  

to th is  country  fo r conferences wi th American researchers . C lin ic a l manage­

ment and outcomes in  the USSR appear not to d if fe r  s ig n if ic a n tl y  from those 

1n th is  coun try . The Sovie t stu die s pu rpor ting to  demonstra te enzyme 

therapy-induced reg enera tion of cord fu nc tio n a ft e r experimental tra ns ec tio n 

are pro voc ative but c le a rl y  need independent re p lica tion  before d e fi n it iv e  

conclus ions  may be drawn. Such stu die s are now being in it ia te d  in  several 

U.S. la bora to ries.  Research is  ac tiv e in  the area of ce nt ra l reg enera tion 

and p la s ti c it y  with  increasin g com petition  fo r av aila ble funds .

In stroke  and CNS trauma, the NINCDS is  embarking on comprehensive 

programs designed to deal with  epidem iology,  flow o f fa c il it ie s  and 

orga niza tio n o f community resources. A comparable comprehensive program 

fo r ep ilepsy is  already under way in  fi v e  stat es . Such programs provide  

ex ce lle nt  op po rtu ni tie s fo r in te rfa ce s between research re su lts  and the 

de liv ery  o f health care.  We be lieve  th a t i t  is  tim el y to id e n ti fy  and 

request separate funding fo r these programs.

For the NEUROLOGICAL DISORDERS Program, the NINCDS is  support ing  42 

program pro je cts , c li n ic a l research cente rs and oth er targeted  research 

grants to ta ll in g  $11.0 m il li o n , plus 428 regu lar research gran ts , 290 

fe llo wsh ips,  and 14 co nt ra cts.

S ta ff  lia is o n  and In s ti tu te  resources are being  prov ided by th is  

program fo r the Congressionally-mandated commissions on Epilepsy and on 

Hunting ton 's Disease, both of  which are expected to complete th e ir  work 

and submit  repo rts  du ring FY 1977. Also s ta ff  suppor t has been prov ided 

to two work groups se t up by the NINCDS Advisory  Council to  advise on
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the implementation o f recommendations by the commissions on M ult ip le  
Sc lerosis  and on Diabetes and on programmatic p r io r it ie s  fo r funding  
re leva nt  research . The repo rts  o f these work groups comprise our submissions 
on m ult ip le  sc le ro sis and diabetes  to th is  Committee as requested la s t
year .

In June of th is  year  the In s ti tu te  has planned a workshop-conference 
on Alzheime r's  disease and oth er se ni le  dementias, in colla bor atio n wi th 
the Nat ional In s ti tu te  o f Aging and the Nationa l In s ti tu te  of Mental Health . 
Curren t knowledge and recommended direc tio ns  fo r  fu tu re  research w il l be 
emphasized.

For ep ile ps y,  a high ly successful symposium was held re ce nt ly  on the 
re lia b le  quan ti fica tion  of blood leve ls o f an ti e p ile p ti c  drugs by c li n ic a l 
la bo ra to rie s.  This is  an area where the en ti re  ap pl icat io n of knowledge 
might have faice red i f  the NINCDS Neuro log ical Diso rders Program had not 
encouraged and co llabo ra ted w ith  oth er vo luntary and fed eral agencies to 
ensure th is  imp ortant  applic atio n o f knowledge. In two of the comprehen­
siv e ep ilepsy programs, un its  have been opened fo r in te ns ive mo nitoring 
o f in tracta b le  and problem cases of ep ilepsy.

Recent events re-emphasize our view th at m ult ip le  sc le ro sis is  one 
of the  most complex ne urolo gic al dis ord ers  co nf ront ing the researcher.  A 
number o f in i t ia l ly  prom ising  leads reported th is  year  fo r diag no st ic  tests 
or cau sative v ir a l agents have proved d i f f ic u l t  to  confi rm in  subsequent 
attempts at  re p lica tion . Basic research stu dies on ce ll-m ed iated immunity 
and on slow or la te n t vi ru s in fe ct io ns appear to hold more promise fo r 
so lu tio ns  in  both m ult ip le  sc le ro sis and amyotrophic la te ra l sc le ro si s.

There are promising new techniques  fo r studying in  cu ltu re  the Schwann
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ce lls  which elaborate the fa tt y  in su la ting sheath ca lle d mye lin around periph  

eral nerves. With such techniques experimental models and fa ctor s in  var ious 

disord ers  can be inve st igat ed . Diabet ic neuropathy commands spe cia l p r io r it y  

in  th is  respect but we als o expect to in te ns ify  stu die s on the periphera l 

polyneuropa thy ca lle d Gui lla in -B ar re x syndrome. A workshop on the la tt e r  

problem w il l be organized la te r th is  year.

In developmental neuro logy, the f ru it s  of  the co lla bora tive pe rin at al  

pr o je ct  in it ia te d  by NINCDS some 15 years ago are beginning to appear. Most 

o f the princip al monographs are in  the pu bl icat io n process and w il l provide 

data and analyses on the 50,000 pregnancies and 7-year fo llow-ups on the 

off spring. Findings on fe b ri le  se izu res, on toxemias during pregnancy, and 

on effects  on the fe tus o f drugs taken du ring pregnancy are examples where in 

s ig n if ic a n t improvements in  pre ventive management have emerged. A ll  the 

prim ary data and analyses from the pro je ct  are av aila bl e on tapes fo r 

ap prop ria te research stud ies.  At present four  oth er in s ti tu te s  at NIH are 

u t il iz in g  po rtion s o f the tapes fo r a va ri e ty  o f stud ies.  In re tros pec t,  I 

th in k we can say th a t desp ite  it s  cos t and in evitab le  shortcomings, the 

NINCDS co lla bora tive pe rin at al  pro je ct  stands as a unique endeavor which 

w il l con tinu e to provide a wealth o f data fa r beyond any exp ectatio ns at  

it s  incept ion.

In the COMMUNICATIVE DISORDERS Program, a to ta l o f 40 program pro je cts , 

c li n ic a l research cen ters and othe r targe ted  research grants are curr ently  

being funded by NINCDS at a leve l o f $10.0 m il li o n , as we ll as 189 regu lar 

research gran ts , 57 fe llo wsh ips and 7 co nt ra ct s.

Eva luations have been completed o f 13 pro foundly dea f pa tie nts implanted 

w ith  cochlea r or inn er  ear prostheses, and a re po rt  w il l be pub lishe d sh ort ly  

in  the Annals o f Otola ryngology. The study was done under co nt ract  with
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the Univers ity  o f P itt sb ur gh , wi th  the coo peration of the pa tie nts and the 

two C a li fo rn ia  c li n ic s  where the cochlear imp lants were performed.

The development o f tis su e cu ltu re s of embryonic oto cysts  w il l permit 

study o f the factor s contr ib uting to conge nita l deafness. Spec ial micro­

pipe tte s to sample and re c ircu la te  cochlear fl u id s  promise id e n ti fi c a ti o n  

o f the chemical tran sm itt er agents th a t mediate the conversion o f sound 

waves to  nerve sig na ls in  the inner ear. One study in  co lla bor atio n with  

the Nation al Cancer In s ti tu te  is  examining the o to to x ic it y  o f a number of  

anti cancer drugs. In an experimental study oth er sc ie n ti s ts  are in v e s ti ­

gating the fa c il it a to ry  or addi tiv e effects  of  noise and ot oto xi c drugs 

on hearing  loss .

Bet te r management o f ad ul t aphasia ( li n q u is ti c  con fus ion or  d e fi c it s )  

fo llo w in g stroke is  being achieved as a re su lt  of  the re co gn ition  of memory 

d e fi c it s  fo r verbal inform at ion and the re sort  to  v is u a l,  non-verbal symbols 

fo r  communication. By u t il iz in g  newly-designed measures of  the degree of  

communicative independence in da ily  l i f e ,  the eff ic acy o f such re h a b il it a ti v e  

treatm ent o f aphasics can be eva luated .

S ta ff  o f the Communicative Disorders Program are curr ently  engaged in  

cr ea tin g a modest c li n ic a l f a c il it y  in  the NIH C lin ic a l Center fo r evalu at ing  

au di to ry  (he aring) and vestib ula r (balance) func tions  in  pa tie nts and 

fo r te s ting  speech and language di so rd ers.  At present most such stu dies 

on C lin ic a l Center pa tie nts must be done elsewhere i f  the pa tie nt is  

moveable. The prov ision  o f on-s ite  fa c il it ie s  seems to  us long over due.

Space lim ita tions  preclude any exten sive sampling o f research c o n tr i­

bution s from the NINCDS labo ra to rie s at Bethesda. One major area, invo lv ing 

inve st ig at or s in  a number o f our labo ra to rie s and branches, comprises a
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varie ty  o f complementary stu dies on v ir a l in fe ct ions and immune responses 

of the ce nt ra l nervous system. Experimental stu die s with  de fect ive in te r fe r ­
ing (DI ) v ir a l pa rt ic le s  demonstrate s tr ik in g  mod ifica tio ns  of v ir a ll y -  

induced disease in  animals. In one case the expected ac utely fa ta l v ir a l 

en ce ph al itis is  converted by DI part ic le s in to  a chron ic parap leg ia.  The 
c li n ic a l pictures  are so d if fe re n t th at one would never suspect th a t they 
were caused by the same v irus. Concu rrently  the immune responses as 

measured by an tibo dy t it e r s  to  the vi ru s are vastly d if fe re n t in  the two 
situa tions. In another study u t il iz in g  a m ult ip le  sc le ro s is -l ik e  animal 

model ca lle d experimental a ll e rg ic  encephalomy eli tis  (EAE), the diso rder  
can be tran sfer re d to another animal or re ac tiv ated  from the quiescent  phase 
by the T-lymphocytes which are the mediators of c e ll u la r  immunity. These 
various  stud ies  have pa rt ic u la r relevance fo r m ult ip le  scle ro sis , which is  
almost ce rt a in ly  an autoimmune disease. They may also be re leva nt  fo r 
amyotrophic la te ra l sc le ro sis (ALS) fo r which the re is  ci rcum stan tia l 

evidence fo r a v ir a l asso cia tio n and fo r which recent stu die s at the NINCDS 
research f a c il it y  on Guam demonstrate s ig n if ic a n t abno rm ali ties of c e ll -  
mediated immunity in the m aj or ity  o f ALS pa tie nts tested .

Our Bethesda-based inve st ig at or s owe many research advances to th e ir  
access to hi gh ly  sp ec ialized  new inst rum ents and techniques. One example 
is  the newer generations o f computerized ax ia l tomographic  (CT) brain and body 
scanners.  At the fo u r- fo ld  bette r re so lu tio n ava ila b le , CT scans o f bra in 
reveal de ta ils  o f anatomical st ructures  and pa tholog ica l changes (e sp ec ia lly  
demy elin ation) h ithert o  av ai lable on ly on d ir e c t visu al  exa mination. For 
supe rio r examinations o f sp ina l cord, CT-assisted myelography or  angiography 
combine the CT scan with  the in je c tion  of radio -opaque mater ia ls in to  the 
sp ina l f lu id  around the cord or in to  cord blood vessels . Moreover, the 

computerized scans can be converted from the o ri g in a l ax ia l or cros s-se ct iona l 
scans of  the sp ina l cord in to  views in  the lo ngitu din a l plane,  so th at the
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ex tent o f abnormali ties and th e ir  re la tionsh ip  to oth er st ructures  are c le ar.

A fa sc in at in g glimpse in to  the fu tu re  is  prov ided by the technique o f 

tomochemistry, in  which the CT scan is  u ti li z e d  to provide  a sort  o f li v in g  

"biopsy" o f the bra in By varyin g the energy of  the scanning X-ray beam on 

successive scans, one can di sc rim inate fo r in tr in s ic  components li k e  calc ium 

or added substances li k e  xenon (a blood flow in d ic a to r)  in  small tis su e 

volumes. Many of these aspects o f CT scanning of  the nervous system were 

discussed a t a recent  NINCDS-sponsored conference.

For most neuro log ica l and communicative dis ord ers  data on preva lence 

and cost are approximate at best  or lac kin g e n ti re ly . During the past two 

years our biom etry and epidemiology un it  has con tracted fo r surveys based 

on na tiona l p ro bab il ity  samples to ob tain such data fo r brain  tumors, head 

and sp ina l cord in ju ri e s , m ult ip le  sc le ro s is , and st roke . Epi lepsy w il l be 

added th is  yea r. There is  ac tiv e co lla bor atio n wi th  the Nat ional Center 

fo r Heal th S ta ti s ti cs  (NCHS) es pe cial ly  loo king toward development o f a 

system fo r co llec tion  o f chron ic disease data fo r mo nitoring  annual trends. 

Most othe r NIH in s ti tu te s  have expressed an in te re st in  pa rt ic ip a ting . In 

addi tio n an ep idemio log ica l survey of  major neuro log ica l diso rders has been 

in it ia te d  in  a defined popu lat ion  o f whi tes and blacks in M issi ss ip p i. This 

is  the f i r s t  such study ever ca rr ie d out on a black popu lat ion  in  th is  

coun try . Field work is  being done by the Bureau of  the Census, and the 

survey w il l provide  a valuable  te sting instrum ent  to the NCHS fo r la rg er-  

scale surveys. We antic ip ate  th at the re su lts  o f such surveys tog ether 

with  program analyses by our planning and evalu at ion  un it  w il l m ate ria lly  

improve our ef fect ive ne ss  as program managers.

In conc lus ion , Mr. Chairman, the budget request fo r the Nationa l 

In s ti tu te  of Neu rolo gical and Communicative Disorders and Stroke fo r 1978 

is  $161,461,000. I sh al l be pleased to answer any questions and supply 

ad di tio na l informat ion  as des ired  fo r the record . Thank you.
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NONCOMPETING GRANTS

Mr.  F lood. I wa nt  to  ask you abo ut the  1978 budget request which 
pro vides fo r an increase of  $5.9 m illion over 1977, but  the n again  we 
tak e anoth er look at  you r rese arch gr an t cat ego ry,  a nd  we see a red uc­
tio n of  $6.5 m illi on  in nonco mp eting g rants. Why  is t hat  ?

Dr. T ower. I  th in k the expla na tio n is the  same as you probably ha d 
fro m the  o ther  i ns tit ut e directors . We  ha ve cycles  of increases in com­
mitment  base or  c on tin uin g gr an ts  fro m year  t o year,  and  then  cycles 
in w hich these  come up  for  renewal.

In  1978, a gr ea t ma ny  o f those th at  have  been ong oin g came  u p fo r 
renewal  and th at acc ounts  fo r the  decrease  in the  non com pet ing  base.

Mr. F lood. I s i t corre ct to say,  th en, t hat  y our 1977 b udget  provide s 
enough money to meet  a ll the  costs of  al l the  n onc ompet ing  g rant s?

Dr . Tower. J u st  ba rel y, Mr.  Ch air ma n. We have  had a very larg p, 
rel ati ve ly speak ing , com mitment  base  or  am ount of  nonco mp eting 
gr an ts  in 1977, wh ich h as  been somewh at at  the  expense of being  able 
to  fund  comp eting  gr an ts , so th at  ou r fu nd ing of appro ved gr an ts  
du rin g th is  ye ar  will  be probably less th an  29 percen t of all  the  
appro ved comp eting gran ts.

Now next year,  1978, the s itu ati on  w ill imp rove because we wi ll have 
more money made availabl e fro m the ter minat ion of  those gr an ts  t hat  
have been ong oing, an d as the y come up for rene wal  wi th the new 
gran ts.

BUDGET INCREASE

Mr. F lood. Yo ur  bu dg et  shows an increase of  about $8 mi llio n fo r 
the new  and co mpetin g re sea rch  gra nts .

W ha t research are a are you go ing  to  emphasize  since you hav e th is 
increase  in funds?

Dr . T ower. We are  go ing  to  emphasize as many as we can , bu t I  
would  like to  par ticu la rly emp has ize the  ar ea  of  fu ndam ental  r esearch . 
Th is may  n ot  seem po pu la r thes e days, bu t in ou r case it  is im po rta nt . 
A grea t ma ny of  the dis orde rs th at  we dea l wi th sti ll lack prec ise 
knowledge of  cause, pr ecis e di aijn ost ic m easures an d p reci se p rev entive 
an d tre atmen t measures , and , t heref ore, we need  th e a cqu isit ion  o f new  
knowledge, in orde r to  get  at  these problems, and th at is the fu nd a­
me nta l research we h ope to  support .

Mr . F lood. I t  is no t unusual to  have these pro blems anyplac e in 
the c ampus  ou t there .

Dr . T ower. I  th in k we have  ou r sh are .

TR AINING  AWARDS

Mr.  F lood. You r bu dg et  p roposes to  r educe th e individu al  tr ai ni ng  
aw ard s and increase inst itu tio na l tr ai nin g g rants. W hy  are  you ma k­
ing  th at  sh ift , a nd . by the  wa y, ho w does t hat pro posal  th at yo u i nte nd  
to  make com ply w ith  th e cle ar in tent  of the  N at ion al  Research Serv ice 
Ac t?

Dr . T ower. M r. Ch air man , the increase in  th e in sti tu tio na l aw ards  
is a ctu ally very sma ll an d it  re pre sen ts par ticu la r a rea s wh ere we  have 
a special need. We  have five o r six are as where  the  num ber of  expert s 
in the coun try  is v ery  sm all  a nd  in or de r t o prov ide  ad equ ate  tr ai nin g
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for these people, they must have a proper  institut ional environment, 
and that is why we are emphasizing in those cases institutiona l awards. 
These are the areas of neuroimmunology, neurovirology, neuro- and 
otopathology, neurobiology, developmental neurology, and sensory 
physiology and biophysics.

In addition, wo have to be guided with regard to the individual fel­
lowships by the recommendations that  have been made by the National 
Academy of Sciences, and so there will have to be some reductions in 
some areas.

Mr. F lood. I still raise flatly the issue, of the in tent of the National 
Research Service Act. Do you th ink you are flying in the face of the 
intention of tha t act, by tha t shift ?

Dr. Tower. No, s ir; if you are refer ring to the proportion of in­
dividual to institutional grants , no, sir, because you will find i f you 
look a t the proportions between the two tha t we have maintained a 
dollar ratio of approximately 2 to 1 in favor  of the ind ividual awards, 
and we cannot star t any new institutional awards until reauthorized 
by OMB.

CO MM UNICA TIV E DISORDERS

Mr. F lood. Last year, you told the committee that there was a short­
age of trained researchers in the field of communicative disorders. Will 
the training  pa rt of your budget in 1978 begin to solve that problem? 
You made quite a thing out of that.

Dr. Tower. We have begun to address th at situat ion this year. We 
have made a substantial number of awards in tha t area already this 
year, so I think we are improving that  situation considerably.

STROKE

Mr. F lood. We understand  th at although stroke is the th ird leading 
cause of death in the country, tha t the incidence of stroke is declining. 
How do you explain the decrease in the incidence of stroke ?

Dr. Tower. I don’t know th at we can prove it, but I would like to 
think -----

Mr. F lood. Does i t have anything to do with your efforts to screen 
and treat hypertension?

Dr. Tower. This is shared with the Heart Institute,  Mr. Chairman, 
and I  think between our two institutes and the measures of the various 
voluntary groups on the outside, that  we are beginning  to make some 
inroads into getting understanding to the public and to the physicians 
about diet, about hypertension, about smoking and other things 
which we know are risk factors for both hear t disease and stroke.

Mr. Flood. Can we expect this decrease to continue ?
Dr. T ower. I  certainly hope so, sir. We are working very ha rd on it.
Air. F lood. Are there any reliable preventive measures to lessen the 

chance of stroke?
Dr. T ower. The ones tha t I have mentioned are the most importan t 

ones as far as we know.

CO MP REHENSIVE  STROKE CENTERS

Mr. F lood. Have you initiated your program of comprehensive 
stroke centers ? I f so, how many are there ?
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Dr. T ower. We are in the feasibility stage, sir. I can’t te ll you how 
many there will be yet, because this  is ju st at the very beginning. It  
will be about three or four months before we know how many good 
proposals for full comprehensive centers we will have resulting from 
the feasibility stage. This program is modeled to a large extent on 
our comprehensive epilepsy centers programs, of which we have five 
now, and we hope tha t this will engage the communities and the 
practicing physicians even more than has been possible in the past.

Mr. Flood. You are going to focus on the clinical findings to the 
community ?

Dr. Tower. Yes, sir.
Air. Flood. How many did you say ?
Dr. Tower. We hope to start with three comprehensive stroke cen­

ters next year.
Mr. F lood. How much do you intend to spend on these comprehen­

sive stroke centers in fiscal 1978 ?
Dr. Tower. That depends on how quickly we can get the program 

going, but if it goes as we hope, we hope to fund three at approxi­
mately $1.5 million.

COLLABORATION W IT H IN ST IT UT IO NS

Mr. F lood. How are these centers going to work with the practic­
ing physician in the community ?

Dr. Tower. We will provide a nucleus at  a university hospita l cen­
ter, which will be a clinical research unit, and from this the coordi­
nators  of the program will mobilize the community resources, both at 
the local and at the regional and state levels, and we will provide 
special two-way flows of information between these research units 
and practicing physicians in the community by hot lines, by sate llite 
and outreach programs and conferences, and this sort of thing.

Mr. F lood. That is going to improve his skills I suppose in detecting 
and trea ting the stroke patient ?

Dr. Tower. Yes, sir, tha t is correct.

EMERGENCY MEDICAL  SERVICE

Mr. F lood. I  believe you told us last year t hat  you were considering 
collaborating with the research program of the Emergency Medical 
Service Agency. A big deal has been made out of that,  in the last 
year especially. Are you collaborating and if  so, how ?

Dr. Tower. As yet this has not come to pass.
Mr. Flood. Wliat  we had in mind was the business of the spinal 

cord injury being treated immediately and if you do that , you can 
minimize permanent damage. It  is essential in those two programs 
tha t we have to work together.

Dr. Tower. I  agree with  you, sir. It  has not come to pass yet, but we 
are working on it and proposing to have comprehensive trauma centers 
to deal with head and spinal cord in juries, which must be in concert 
with the other emergency medical services available.
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TRA UMA CENTERS

Mr. Flood. You say this is a new trauma center?
Dr. Tower. These will supplement the head injury and spinal cord 

injury programs we have. In some cases they may par ticipate and be amalgamated into this program.
Mr. Flood. How many are you going to have in fiscal 1978 ?
Dr. Tower. We are hoping to have 3, but these are jus t entering  the 

feasibility stage. I  cannot guarantee  these will come as quickly as we like.
Mr. Flood. What will those trauma centers do that is not  being done 

by the trauma and burn centers that the Institu te for General Medical Sciences set up ?
Dr. Towers. Ours will deal with the problems of the nervous system. 

They will obviously be integrated and I should say intercoordinated. 
We will engage at the proper time in discussing this with Dr. Kirsch- 
stein and her staff in the National Inst itute  of General Medical Sciences.

Mr. F lood. H ow will these traum a centers interface  with the emer­
gency medical service program ?

Dr. T ower. Well, this is the point  at which we feel the most impor­
tan t interface should be made because it is essential to deal definitively 
with these patients as early as possible.

We know from past experience tha t we can salvage a great many 
more patients than we can now with the somewhat disconnected types 
of acute care that have gone on. So the closer we can bring together all 
the emergency medical services, the bette r I  th ink we can do for these 
patients.

regeneration

Mr. F lood. People keep tel ling us tha t we are not investing enough 
money in research for the central nervous system regeneration. How 
much do you plan to spend in th at area in 1977 and 1978?

Dr. Tower. I  think  altogether we have in the spinal cord research 
approximately $6.5 million and about $2.2 million of tha t will be 
for regeneration. So th at I believe that  we are making a good begin­
ning in tha t area.

One of our problems this year is tha t we have not been able to fund 
as many good proposals as we would like. So this program has been 
a little slower get ting off the ground than we had hoped.

Mr. F lood. What are you going to spend in 1977 and in 1978 ?
Dr. Tower. In 1977 it will be about $2.2 million. In 1978 we would 

hope to increase that to $2.3 million.

OTHER REGENE RAT ION PROGRAMS

Mr. F lood. Are there  any other Federal agencies which support re­
search toward the regeneration of the central nervous system such as 
VA?

Dr. T ower. VA’s program has been rather small. Up  unt il th is year 
they were p utting about $100,000 into research in addition  to funds 
purely for service activities.
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FU ND S FOR RESEARCH

Mr. F lood. D o you have a large  numb er of  very  prom ising  lead s in 
th is  area th at  a re no t bein g pursu ed simp ly because you don’t have  the 
money ? I ask th at because we a re tol d th at  the research  on the  c en tra l 
nervous syste m reg enera tio n has  been sto pped at  the  Un iversit y of  
Chic ago,  U CL A and Har va rd , because of  t he lack  o f fun ds.  W ha t do 
you  know abo ut th at?

Dr.  Tower. Th e funds are  n ot  a s pl en tif ul  as we would  like  t o have 
them, Mr. Ch air man , bu t we have  a lot  o f rese arch going  on. $2.2 m il­
lion buys a lo t of re search.  I  th ink t hat  some of  the  leads a re v ery  pr om ­
ising, but  I th in k it  wou ld be a mis take to be too optim ist ic th at  we 
are  going to hav e a breakthrou gh  in so many mo nths or  ju st  a ye ar  
or  two. Th is is a lon g-t erm  pro position. We  know  th at  the centr al 
nervou s system has  po ten tia lit y fo r reg en erati ng , bu t we don’t yet  
kno w how  func tio na lly  effect ive th at  is. Tha t is t he  key question th at  
need s to be ans wered  now.

Mr. F lood. D o you hav e a n um ber  o f prom ising  leads?
Dr . Tower. Yes, and we are  work ing  on as m any  of  them as we can.
Mr.  F lood. Mr.  N atc her?

COM MISSIONS

Mr.  N atcher. Doc tor,  w ha t effect have the  com missions on m ult ipl e 
sclerosis,  ep ilep sy,  and  H un ting to n’s disease had upo n the resources of  
yo ur  In st itut e ?

Dr . Tower. Researc h su pp or t fo r the  m ult ipl e sclerosis commission  
is pa st histo ry, th at  is a coup le or  3 years  ago. As fa r as th e epi lep sy 
an d Hun ting to n’s disea se comm issions are  concerned, when they  are  
fini shed at the end of  th is  ye ar  the y will  have cost the  In st itut e in 
resource su pp or t ap prox im ate ly S i1/* mi llio n and  five positions.

Mr. F lood. W ha t is you r tota l as f ar as expen dit ure on comm issions 
is concerned?

Dr . T ower. In clud in g the  thr ee  comm issions, in  excess o f $2 mill ion .
Mr. F lood. Can you give us some idea  as to  how many rese arch 

gr an ts  could hav e been funded  if  you had ha d the money availabl e 
ins tea d o f ha ving  to sp end  it on the comm issio ns ?

Dr . Tower. Ap prox im ately  22 research gran ts.  In  o ur  Ins ti tu te  th e 
ave rage to ta l cost fo r each  gra nt is aro un d $90,000 now inclu din g 
ind irect costs.

Mr.  N atcher. Docto r, you wou ld agree wi th me th at  yo ur  pr ogram s 
in your  pa rt icul ar  In st itut e are  becoming more complex?

Dr . T ower. Yes, si r, th ey  are.

MA NPO WER RESOURCES

Mr.  Natcher . D o you  hav e ade qua te ma npow er to  manag e these 
inc rea sin gly  complex  prog rams th at  you have underway?

Dr . T ower. We  can man age  wi th the ma npow er we hav e bu t it  is 
ge tting  spread m ighty th in , Mr. Natc her .
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BASIC RESE ARCH

Mr. Natcher. Wha t is happening to basic research in relation to 
your total budget, as far  as basic research is concerned?

Dr. Tower. We have been struggling with support  for basic research 
this year, Mr. Natcher, because various forces came together in te rms 
of our programmatic  reorganization, research commitments from pre­
vious years and so on, so that it has been difficult to fund what I  con­
sider an adequate amount of basic research applications this year.

We have actually t ransferred  some funds from other program areas 
into the basic research area to try and keep them afloat. Next year the ir 
situation will improve slightly because they will have more money 
becoming available for new and  renewal grants.

But I think tha t we still  need to keep an adequate effort going in 
tha t area because this is where the new knowledge comes from that we 
can apply  to the many disease problems that  we are confronted with.

RESEARCH TEAMS

Mr. Natcher. Doctor, in your statement you say you are in the 
process of building competent research teams and research programs. 
When you say a research team, what do you have in mind?

Dr. Tower. Many of the research areas require experts from a great 
many different kinds of disciplines. We need good people in electron 
microscopy to look at the anatomy of the system. We need people 
knowledgeable in the sophisticated areas of recording the electrical 
activity that is manifested by the system. We need those competent 
to understand the reactions of the nervous system to virus invasions 
and the immune competence of the system.

These are the kind of teams I am ta lking about. It  is very seldom 
possible for a single man to address such a problem anymore. He needs 
lots of help, eithe r by working in a team or collaborating with people 
down the hall, or across the country. This is what we t ry to promote.

Mr. Natciier. H ow do you get it altogether? You have the teams, 
the grants and the programs. How do you get it  together to see where 
you are heading and what you have accomplished ?

Dr. Tower. One of the most effective means is to hold workshops 
inviting people around the country and also from other countries 
together to find out where we are, where the gaps are and what the 
problems are tha t need to be addressed and that we have not addressed 
and how we are doing.

We have done this in a great many areas. One of these workshops, 
which we are  planning for this June  6, is a workshop on the demen­
tias. We are doing th is with the National Insti tute on Aging  and the 
National Inst itute  of Mental Health. We are going to address a prob­
lem which has  been neglected for many, many decades. I  think this 
will be a very exciting a flair. I am looking forward to it.

COCHLEAR IM PL AN TS

Mr. F lood. Doctor, for  a number of years we have talked about our  
old friend cochlear implants. Last year you told us this technique was 
going to be evaluated. Have you completed your evaluation ? W hat do 
you have to report ?
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Dr.  Tower. W e h ave com pleted the eva lua tion. I t  will be publi shed  
in the  A nnals  o f Otola ryngolo gy  n ext month . Th is stu dy  was done by 
an insti tu tio n in y ou r S ta te , a t th e E ye  and  E ar H ospi tal  in Pit ts bu rg h 
by Dr. Rober t Bi lger  a nd  his colleagues . Th ey ha d the  o pp or tuni ty  to 
exam ine 13 o ut of  t he  20 pa tie nt s who have had the  coch lear  i mplan ts 
and are sti ll we ari ng  th em. Most of the  pa tie nts ha d im plan ts done  in 
Ca lifornia . Th ey  were  br ou gh t to  Pit ts bu rg h an d examin ed by the 
team there o ver a week’s time.

I th in k th is  a very ex tra or di na ry  example of collaborat ion  and co­
opera tion a mong a g re at  many people, p at ients m ostly, p hysic ian s who 
did the  im plan ts out  in Ca lif or nia who were  w ill ing  to  tu rn  t hei r rec ­
ord s and pa tie nt s ove r to  a no ther  ins tit ut ion fo r th is  pu rpo se,  a nd  th e 
fund ing th at  we were able  t o pro vid e in orde r to hav e th is  evalua tion 
done.

Mr. F lood. I  c ert ainly asked you the  r ig ht  qu estion at  the  r ig ht tim e 
on t hat  one.

Dr . Tower. I t  is a very in ter es tin g stu dy . I th in k th at  t his  i s going 
to be a model f or  how thi s sor t of t hi ng  oug ht  to be done.

AU TIS M

Mr. F lood. D octor, I  believe you rec ently  c alled toge ther  a  p ane l of  
in te rn at iona l experts  on  the problem of  aut ism . W ha t did  t hat grou p 
recommend  an d wh at research are  you go ing  t o pursu e in th at  are a?

Dr. T ower. Th e group on aut ism  met  a bou t a ye ar  ago. I am a lit tle  
embar rassed  to tel l you,  Mr . Ch air ma n, th at the  repo rt is no t y et  out. 
I t  i s n obo dy’s fau lt.  I t is one of those un fo rtu na te  th ings  in  w hich t he  
gentl em an who was charg ed  w ith  w ork ing  u p the re po rt  passed  a way , 
I  am sorry  to say. We had  to get  a new per son  w ho the n pr om pt ly  fell 
ill,  bu t the repo rt  is in pre ss and it  wil l be out short ly.

One  of  the  biggest pro blems we ran into was ge tti ng  some kin d of  
consensus on a defi nition of  aut ism . Th is is a dis orde r in which there 
are  ap pa rent ly  a numb er of  subgro ups of  c hil dren  who have dif ferent  
aspects  of d iso rder a nd  some who don’t have  it  at  all.

Th ere  has been quite  a problem in ge tti ng  a  consensus  so we can go 
on wi th researc h w hich  depe nds on being able to  specify  w’heth er  or n ot 
a child  is autis tic . I th in k we have  mad e pro gre ss and as soon as the 
repo rt  comes out I  exp ect  rese arch will pick up  as othe r people hav e 
an op po rtu ni ty  to see wh at  we hav e come up  wi th and wh at  the op ­
po rtu ni tie s are.

MUL TI PL E SCLEROSIS

Mr.  F lood. W e have seen a lot of  pu bl ici ty  on th is  new blood tes t 
on the  diagno sis  of  mul tip le  scleros is. Ca n you tell  us about th is  test  
an d wh at is it go ing  t o mean fo r the fu ture? In  othe r words, wil l we 
be able  to de tec t th is  disease in its ea rly  stage and pre vent it?

Dr . Tower. Not very soon I am sorry  t o say. Th ere  a re a n um ber o f 
new tes ts th at  have come out ove r the pa st  year  or so, both in th is  
country  and abroa d. They look pro mi sin g bu t every one of  them,  
I th ink,  can rea di ly be chara cte riz ed  by po in tin g out th at  it  is ex­
treme ly difficul t t o ca rry  o ut. I t depends on ha ving  precisely the ri ght 
con ditions  and every one of  them  has been ex tra ordina ril y difficult 
to repea t an d v ali da te in o th er  peop le's hand s.
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A test th at is going to be useful must be one tha t almost anybody can 
do. That is certain ly not true of any of the ones tha t have come out 
so far. I think we have a number of suggestive leads but  that is about 
as far as I could go with it at the moment.

Let me say one more thing about multiple sclerosis. It  is turn ing out 
to be one of the most complex diseases of the nervous system we have 
to deal with.

Mr. F lood. It  is gettin g more publicity ?
Dr. T ower. Yes, sir, it is getting more complicated all the time.
Mr. Flood. There is a lot of publicity tha t a persistent measles in ­

fection in the small intestine is causing multiple sclerosis. Has that 
been confirmed?

Dr. Tower. I think tha t is carrying the evidence beyond what is 
warranted.

Mr. Flood. It  is a good question.
Dr. Tower. I t is an in teresting observation. I t needs to be repeated. 

We are repeating it in our  own laboratories in Bethesda, but the results 
have not yet come in.

There is no question but  th at there is a s trong  set of circumstantial  
evidence indicat ing measles as some par t of the cause of multiple  
sclerosis. However, we have never been able to  demonstrate any sort 
of reaction to measles virus di rectly in the nervous system of multiple 
sclerosis patients. This is a little discouraging because in all the other 
conditions known to be associated with the measles virus you can 
find some evidence that the measles is or has  been there. We can’t find 
tha t in multiple sclerosis.

Mr. Flood. How much will you spend in 1978 ?
Dr. Tower. Something in the order of $11.5 million.

DIABETIC NEUROPATHY

Mr. Flood. You have a large current research program in diabetes 
neuropathy. W hat are your  plans in tha t ?

Dr. Tower. In  1977 we are spending $1.86 million. We hope to go 
up to $2 million in 1978.

Mr. Flood. We heard recently tha t there is not a suitable animal 
model for diabetes research. How does tha t affect your whole research 
program in diabetic neuropathy if you don’t have an animal model?

Dr. Tower. I think we have a better animal for neuropathy than  
people have fo r other aspects of the diabetes problem because there is 
a counterpart of the multiple sclerosis situation in the  central nervous 
system for the peripheral nervous systems using the proteins of the 
peripheral nerve to produce in the animal a reaction similar to diabetic 
neuropathy and with that w’e can evaluate the effects of changes in 
blood sugar and the like.

Mr. Flood. But  no suitable animal model ?
Dr. Tower. Yes; we have for neuropathy specifically.
In addition, we have tissue culture models wdiich are promising to 

do the same thing with the cells which nourish the nerves in the 
periphe ry of the body.
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OTITIS MEDIA

Mr.  F lood. W ha t is the  status  of  your  clinical rese arch on ot iti s 
media  ? L as t year , you told u s th ere was v ery lit tle  agreement , i f any  a t 
all , among  the  scientis ts on how to dea l wi th th is  prob lem. Do you 
have  any agreem ent  now?

Dr . Tower. W e are  w’orking up to anoth er  workshop  in whi ch the  
collaborators  can ge t toge ther  an d com pare results. We have several  
proje cts  being s up po rte d an d we ar e g oin g to  ha ve an othe r look at  th at  
problem th is yea r.

In  add ition , we also  have ongoing  a collaborat ive  s tudy  o f t he ton sil  
and adenoid problem to  see wh eth er the  number s of tonsillectomy and 
adenoid ectomy pro ced ure s no w g oin g on are  sufficient or  excessive.

Mr. F lood. Th at  is a lo ng sta nd ing question.
Dr . T ower. Yes, sir , an d we a re l ook ing at i t.

COMPREHENSIVE EPILEPSY CENTERS

Mr.  F lood. H ave you  comp lete d the  assessmen t of  y ou r com pre hen ­
sive ep ilepsy  cen ters  ? W ha t is  the  chance o f these cent ers  in the  fu tu re  ?

Dr . T ower. These  five com prehensive  cen ters  wi ll come up  f or  review 
be gin ning  t he la tter  part  of th is  ca len dar year so th at  the  evalu ation  
is no t ye t complete . I  wou ld n ot  like  to p rej ud ge  th em ; however, I th in k 
so f ar  we can say we a re very h ap py  w ith  w hat we see g oin g on.

I  h ad  th e op po rtu ni ty  to  v isi t one o f them  o ut in the  M idwest at  t he 
tim e whe n the y dedic ate d one of th ei r inte nsive care  units . We  know 
th at th ey  are  begin nin g to  ac tiv ate  thei r sa tel lite o r outr each prog ram s. 
I  th in k these a re excit ing  a gr ea t dea l of at tent ion and effective o pe ra­
tio n at  the com munity  level.

We  are ha pp y wi th them so fa r. Th at  is a bout as fa r as I  w ould  like 
to go  un til  the  review is over.

INTRAMURAL RESEARCH

Mr.  F lood. Now, in your  bu dg et  jus tifi cat ion  fo r your  in tram ur al  
research program , there you lis t an Office o f Biom etr y and Ep id em i­
ology.  Now, her e is the prob lem : You sta te th is  grou p will  su pp or t 
inv est iga tions  using  a co nt ract mechanism. Tha t seems to me if  you 
co ntr ac t fo r services, then  you  are  no lon ger engag ed in in tram ur al  
rese arch. We  wou ld like you  to  cle ar th at  up.

Are you going to  do th is  w ork  in-ho use or  a re you going  to  ha ve the  
contr ac tor do the w ork  fo r you  ?

Dr . Tower. Mr. Ch airm an , I  th in k it is n ot  quite correct to con sider 
the bio me try  as part  of  our in tram ur al  research prog ram . I t  is part  
of  th e Office of  th e Di rector  o f the In st itu te . So it  is admin ist ra tiv ely 
a dir ec t opera tion ra th er  th an  ex tra mural  opera tio n. W ha t we are  
engaged in pr im ar ily  in bio me try  and epidem iolo gy is looking at the  
dim ensions  of  c hro nic  disease prob lems. We have very few solid  da ta  
abo ut incidence a nd  p revalence , how m any  new cases occu r, ho w many 
cases the re  are in a c ou ntr y at  any given  time , w ha t t hey cost, and th is  
sort of  th ing .

8 7 -1 55  0  - 77 -  43
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We are contracting out to  concerns tha t have expertise in probabil­
ity sampling techniques that are necessary for this to give us this type  
of information.

Mr. F lood. How much of th at work is actually being performed by 
contractors, percentage and dollars both ?

Dr. T ower. I am not sure tha t I  have premisely the figure, but I can 
get it  for  you.

Mr. F lood. We want that.  T hat  would follow th rough with the an­
swer you are giving.

Dr. Tower. I think you are going to find some of these types of in­
formation tha t we are collecting extremely interesting. For  example, 
in preliminary data tha t we have on brain tumors, we find th at over 
one-half of the brain tumors are secondary malignant  tumors rather 
than  primary tumors. I don’t th ink most people out there realize that .

It  is this  sort of information which we think is very importan t.
Mr. F lood. Are these data-gathering activities  coordinated with the 

National Center for H ealth  Statistics?
Dr. Tower. They most certainly are. We have very close collabora­

tion and fund joint  projects with the National Center fo r Health Sta ­
tistics and also the Bureau of the Census in collecting the inform a­
tion. We hope that the National Center for Health Statistics will be 
able to take over the sampling techniques which we are pioneering and 
carry  them on not only for our institu te but for the whole of the medi­
cal scene.

DIS TR IB U TI ON OF  IN TRAM URAL BUDG ET

Mr. Flood. Would you prepare for the record at this point a true 
breakout of your intramura l research budget showing the positions 
and dollars for fiscal 1977 and 1978? Don’t forget, we want the con­
tracted activities set aside and the intramura l activities.

Dr. T ower. Yes.
[The information follows:]

I ntr amu ral  Rese arc h P rogram

The budget justi fic ati on  fo r in tram ur al  res earch  inc ludes the  office of biom­
et ry  and  epidemiology bec aus e of the  sup po rt re lat ion sh ip  req uir ed  fo r the  
lab oratory and  c lin ica l program s of the  I ns tit ut e.

As the ch ar t below ind ica tes , th is ac tiv ity  also  inc lud es cont racts which  ar e a 
specific  ac tiv ity  in supp or t of the in tram ur al  researc h of NINCDS.

The inv es tig ator -in iti ated  research  effort  of our in tram ur al  pro gra m is sti ll 
the pre domi nant mechanism  to crea te  the  new  knowled ge with  wh ich  to ach ieve 
progress.

INTRAM UR AL RES EAR CH 

(In thousands  of dol lars]

1977 1978

Position  Amount Positio n Amount

1. Laboratory and clin ica l research in hous e. 
Laboratory and c lini cal  research contracts.

2. Office of Biometry, in house .......................
Office of Biometry, contra cts.................. ..

3. NIH Management fun d................................

295 15, 072
2,9 66  .........
1,03 7

524 .

295

29 29

7, 8 1 5 .........

16 ,684
3,13 4 
1,09 8 

541 
8, 562

Total , intramural resea rch............................................. 324 27 ,4 14 324 30 ,019
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PROGRAM EVALUAT ION FUND S

Dr. Tower. May I make you aware tha t some of the moneys for 
these studies are being supported through what is known as set-aside 
funds at NTH which are provided specifically for evaluation studies. 
So this is a contribut ion tha t each Insti tute  makes to a central pool 
and about something in the order  of $683,000 in our case has been 
used for this.

Mr. Flood. All right.
Thank you very much.
[The following questions were submitted by members of the sub­

committee with the request tha t they be answered for the record.]
Mr. Michel

FUND ING LEVELS

Mr. Michel . I get the  impression  from the sta tem ent  you’ve subm itted  th at  
you feel your I ns titute is u nderfunded. Is that  an  acc ura te impression?

Answer. The In sti tu te  in 1977 will  not be able to fund 72 percent of approved 
competing grants.  The dol lar value of unfunded resea rch grants  in 1977 will be 
$29,952,000 and  tra ining  prog rams will fall  $2 million sho rt of full  fund ing of all worthy fellowships.

NIH  FUND ING RATIOS

Mr. Michel. Are  you concerned at  all about the priori ties in NIH where some 
areas such as Cancer receive substantial fund ing while others  have  to fight for 
the  r emainder? Would you sugges t any di fferent fund ing r atios?

Answer. Yes; we a re concerned in  terms of  th e difficulty of  ga rnering  re search 
resources for some of the  less publicized disease and diso rder  problems. These 
rep resent  collectively, a signif icant portion of the  he alth car e costs of the Nation.  It  is estim ated  that  each year the  hea lth care  costs alone for nuerological and  
communicative disorders, including stroke,  exceed $19 billion for some 46 million 
pat ients. Unfortunate ly, many  of these  diso rders leave the  patient disabled for 
many years contributing to a staggering  hea lth care burden and economic loss 
over a lifetime.  We would hope th at  fund ing would reflect in pa rt the  seve rity 
of problems and  their  social and economic costs, as well as the resea rch oppor­
tun itie s to att ack and effectively address those problems. We are confident that  
the  resu lting increased research  effort on treatm ent and preven tion of t hese less 
publicized disorders will be well just ified  by fu ture  savings both in dol lars  for care and  in reduced human suffering.

PERCENT OF GRANTS FUNDED

Mr. Michel . In the  fields covered by your Ins titute , what percentage  of the  
gra nt applications received th is  year will be funded, and  second what percentage 
of the  app lications approved by the s tudy  sections will be funded?

Answer. It  is  estimated th at  approxima tely 14 percent  of the gra nt appl ications 
received in fiscal year  1977 will be funded, and that  28 percent of competing 
appl ications approved by th e s tudy sections  will be funded in  fiscal year  1977. 

Epidemiology Studies

Mr. Michel. I note in your stat ement  a sugges tion th at  the re should be “sepa­
ra te  funding” for programs  designed  to deal with epidemiology, flow of f acil ities 
and organiza tion of community resources . W hat  do you mean by separ ate  funding in this  case?

Answer. I intend ed to poin t out in my s tate ment that  the Insti tut e supp orts  a t 
a significant dol lar level prog rams designed to deal with epidemiology, flow of 
facili ties, organiza tion of community resources in a number of disease area s, 
including epilepsy, stroke and  cen tral  nervous system tra um a through the  me­
chanism of comprehensive c ente rs fo r these specific diso rders . These center s repre-
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sen t a significant  effort in the  tran sla tion, transfer,  and application of resea rch result s to community  heal th care prac tice and to coordinate  th is with  community  resources necessary to rapidly  capitalize on resea rch advances in those areas. If the  approach  of these  expe rimenta l comprehensive cente rs to the  coupling of researc h to community prac tice  and comprehensive care  is successful, they will each requ ire on a time- limited basis significant resources which we feel could, and  probably  should be, identified sepa rate ly in the budget from the more tra di ­tional, clinical  and fundam ental biomedical research. I, there fore , suggest  th at  i t is timely to consider the appropriateness of such separat e funding for these pa r­tic ular  programs.
NOBEL AWAR D

Mr. Michel. I t was cer tainly  a  notew orthy accomplishment that  Dr. Gajdusek received the Nobel Prize . Would you discuss  for  us some of the implications of his finding that  degenerativ e nervous disorders can be caused l>y viruses?
Answer. As a res ult  of the discoveries by Gajdusek and his colleagues, i t is now firmly establ ished th at  chron ic degen erativ e neurological diso rders of man can ari se by the slow but  relentles s multip lication of infec tious agents of the  slow virus group which cause disease many ye ars af ter  the initial infection.
These discoveries  have alread y been responsible, in large measure , for the recognition of a slow virus  cause  for  two other degenerat ive disorders of the hum an nervous system : subac ute sclerosing  panenc epha litis  caused  by a defective measles virus and progressive  mult ifoca l leukoencephalopathy caused by the  JC and  SV40 strai ns of papova virus.
By the late  1960’s, four neurological disorders—scrapie  and transmissible  mink encephalopathy in anim als and  k uru  and Creutzfeldt- Jakob disease  in man—had been estab lished as caused by an atyp ical  slow viruslike  agen t or agents w’hich produce closely similar, if not identical, diseases in a var iety  of primate, rodent and  ungu late species. Such d iscoveries are  viewed by many as having significant implications for the  na tur e of multiple sclerosis, amyotrophic latera l sclerosis. Alzheimer’s disease and oth er presenile or senile dementias. In fact,  two cases of the fam ilia r form of Alzheimer’s diseases have been tr ansm itted  to subhuman p ri­mates , and the amyloid plaques typica lly seen in scrap ie and  kuru brains appear to be ident ical with  the  immunoglobulin-derived amyloid  plaques chara cte ris ti­cally present in the brains of pat ien ts with p resenile  dementias.
As Cedric Mims state s, it seems probable  that  we have  stil l not gath ered  the ful l har ves t of the discoveries made by Gajdusek. As Gajdusek has  pointed out. these unconventional, atypical viruslike  agents represen t an enti rely  new biolog­ical  phenomenon. They are  unlike any other known infec tious  agent—an ex tra ­ord ina ry discovery in itse lf—and  warrant  special prec autio ns by neurosurgeons and  neuropatholog ists.
Yet the last  word belongs to Carle ton Gajdusek , who insi sts  th at  the discoveries to date represen t only the  beginning. Our apprecia tion of the extent of neurolog­ical involvement and our und ers tanding of the significance of the slow virus biological phenomenon a re s til l to  come.
Mr. Michel. Wh at kind of followup work is being done in connection with that  discovery ?
Answer. Much of the followup work will, in the future , be conducted in the  NINCDS faci lity nearly read y for occupancy at  the Fred erick Cancer Resea rch Center,  where close in tera ctio ns with  NCI investig ators will  be greatly  facili tate d.

stroke

Mr. Michel. Your sta tem ent  indicates th at  the source in the brain for stroke involvement d iffers  fo r Asian countries  compared with  t he  United  States . Why is that?
Answer. No one knows why there a re differences among d ifferent peoples in the site  of pathology, yet not the type of pathology. Cereb ral infa rction due to thrombo-embolus is clear ly the  m ajor cause of stroke . Yet in some countrie s this occurs more frequently in the  larg er blood vessels at  the  base of the b ra in ; in other countries, it  occurs more o ften in the smal ler penetra ting  ar teri es. Genetics, living style including diet, and  the incidence of hyper tension are  obvious impor­tant  f ac to rs ; however, these do not adequately expla in these  differences. Insti tute epidemiological  stud ies are  focused on f inding an improved explanatio n for these differences.
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TRAINING AWARDS

Mr. Michel. Your budget shows a sub stantial decline  in new tra ining  awards. Does that  indicate th at  we have developed a sufficient supply of scientific man­power in the fields covered by your I ns titute ?
Answer. No, sir, we have not developed a sufficient supply of scientific man­power in the fields of neurology. W ith rega rd to the indiv idua l fellowship we have to be guided by the recommendations  of the  Nat iona l Academy of Sciences to determine  the new a wards for  any given year. Also, there  has been a  m oratorium 

on the award of new ins tituti onal NRSA’s until a review of the program is completed.
CLINICAL TRIALS

Mr. Mtchel. H ow much of your funds are going to clinical t ria ls?
Answer. A review of the  Invento ry of Clinical Tr ial s ind icates that  45 t ria ls were supported by NINCDS in fiscal year 1976. The cost of these  tri als  was approxim ately  $2,280,000 for tha t year. This  amounts to approximate ly 1.6 percent of the I ns titute’s budget.
Mr. Michel. Would you lis t fo r the record the c linica l t ria ls being funded, the ir projected length, and the  funding for each?
Answer. A l ist  of the  funded clinical tria ls, their  projected duration and the  fiscal year 1976 supp ort follows.

NI NC DS  C LI N IC A L TR IA LS

Title Date s tarted

Expected
duration Fisca l 1976 
(yea rs)  fund

Effect  of fo rmal  spe ech thera py on apha sia pa tie nt s. .......................
Urokin ase therapy in acute thromboembol ic cerebrova scular

dise ase .
Clin ica l evaluation o f a new anticonvulsant drug, dimeth oxyme thyl 

phenobarb ital.
Use of 1-dopa in park insonism _______ ________________________
Trea tment of acute spin al cord in jurie s......... ....... ............. ...............
Effect of 1-dopa on intellectua l deterioration in parkinso nis m.........
Effect of papave rine on dopa treatment o f parkinson ism ......... ........
New pha imrcolo gica l agents in treatment of basal ganglia  dis ­

orders.
Stere otox ic techniques in the management of intra ctable se izu res .
Flu id restriction in acute subarachnoid  hemor rhage ........ ........... .
Stu dy of anticonvulsant properties of valproate and ethosu xim ide.
Inves tigat ion of posttraumatic epilepsy  pro phy lax is........ .................
Stu dy of treatment of complex  partial  se iz u re s. .. .......................
Development of a model for asse ssment of new antiepileptic

drug s.
Intravenous in fusion  of respective missing  enzym e to patients with 

Fa bry's  disea se and patients with Gauc her’s disea se.
Acoustical and perceptual differentiat ion of 2 types of dy sa rthr ia ..
Death and anxiety in Huntington’s dise ase .........................................
Effects of norepin ephrine  on dys kinesi a and dyston ia......................
Turn over of monamine metabolites  in  C S F .........................................
Effect of fenfluramine on anterior pituitary hormone release in man.
Bromocryptin e treatment of neurologic dise ase .................................
Immune responses to r ub ecb  and rubella  vaccine s..........................
Piloc arpi ne thera py of neurolog ic diso rders........................................
Doubje blind  cros sove r therapeutic tr ia ls of azathioprine and 

pred nisone  versus placebo and  pred nisone  in polymyositis/
dermatomyos itis.

Combined 1-dopa and MK-4 86 the rapy...............................................
Fusa ric acid treatment of parkin son 's disea se and related dis ­

orders .
ET-49 5 treatment of neurologic dis ord ers ...........................................
Lioresal  therapy of neurologic dis ord ers ..............................................
Imidazole acetic acid thera py of Huntin gton’s  c horea.......................
HA- 966  th erap y of neurologic disord ers ..............................................
Effect of c lonid ine treatment on neurolog ic dis eas e..........................
Fenfluram ine treatment of neurolo gic d is o rd ers .. .......................... .
Effect of lithium treatment on hype rkinetic  neurolog ic di so rd er s..  
Melatonin treatment of Huntington’s chorea and related disor ders.
Effect c f deanol in hyperkinet ic di so rd er s...................... . .................
Effect of depakine or e xtrapyram idal and seizure di so rd er s.. .........
Effect of GABA on e xtrapy ramidal and seizure disord ers .................
Effect of caffeine on 1-dopa or ET-495  induced changes  in extra­

pyramidal function.

See footno tes at end of tab le.

November 1974. 
December 1973..

Jun e 1 9 7 4 .. ..

Jan uary 1967. 
Jan uary 1974. 
Jan uar y 1975. 
Jan uary 1974. 
Jan uar y 1971.

Ju ly  1971........
Jan uar y 1975. 
Jun e 1 9 6 9 .. ..  
Jun e 1 9 7 2 .. ..  
Jun e 1 9 7 0 .. ..  
Jun e 1 9 6 8 .. ..

February 19 73 ..

Jan uary 1 9 75 .. .
Ap ril  1975..........
Jan uary 1 9 7 4 .. . 
November 1972. 
October 19 74 ... . 
February 19 75 ..
Ap ril  1974..........
May 1975...........
Jan uar y 19 75 .. .

Jan uar y 1970. 
Jan uary 1971.

Jan uar y 1973. 
Jan uary 1972.
May 1973.......

........ do.............
Jan uar y 1973.
.........od...........
____ do.............
January  1974.

____ do......... ..
March 1974. .. 
Apr il 19 74 ... . 
May 197 4. ... .

3 518,7 50
4 50,000

4 60,0 00

12 90,0 00
5 100,000
5 45,000
5 28,0 00

10 60,0 00

7 182,000
3 268, 350
9 138,000
6 150,000
7 210,000
9 100,000

3 178 ,890

2 ’  17,150
1 »17 ,15 0
2 »17 ,15 0
4 2 17,150
2 « 17,150
3 » 34, 300
3 »34, 300
2 »1 7,1 50
2 ‘  8 ,57 5

10 > 34, 300
5 • 6, 860

4 ’  17,150
4 «6,  860
3 2 17,150
3 ’  17,150
3 < 6, 860
3 2 34, 300
3 »6, 860
2 2 17,150
2 2 34, 300
3 «17 ,15 0
3 > 17,150
3 ’ 17,150
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NIN CD S C LI N IC A L TR IA LS — Continued

Title

High single  dose alternate day prednisone treatment of myasthenia gravis.
Acetazola mide ___________ _________ _________________
High singl e does alternate day prednisone treatment of polyneuro­

pathy.
High singl e dose alternate day prednisone treatment of derma- 

tomyositis/polymy ositis complex and treatment of prednisone 
failu res with azathioprine .

Therapeu tic trials  in the treatment of mucopolysacc harido sis........ .
Cli nic al and biochemical studie s of ep ilepsy___________________
Combined therapy of malignant gliomas______ ________________

Total support____ _______________________________ _

Date started

Expected
duration

(ye ars )
Fisc al 1976 

fund

Janu ary 1970______ 10 » 34, 300

Janu ary 1956. ____ 12 « 6, 860Janu ary 1967____ _ 11 » 17,150
January  1964______ 12 J 17,150

. 1974______________ 2 • 41,160. 1973______________ 4 7 51, 450

. Janu ary 1973______ 6 « 102, 900

2,2 80, 425

• 2.3 man-years.
1 0.5 man-year.
31 man-year.
« 0.25 man-year.
• 0.2 man-year.
• 1.2 man -years.
7 1.5 man -years, 
s 3 man-years.

MU LT IPLE  SCLEROSIS

Mr. Michel. How much is in your budget fo r mul tiple  sclerosis?Answer. In 1978 the budget estimate conta ins an amount of $11,484,000 for research  on mul tiple  sclerosis.
Mr. Michel. Have you establish ed as yet any sep ara te division for multip le sclerosi s with a full-time a dm inistrato r?
Answer. We are  actively recruit ing a full-t ime neuro logis t to be a focus for demyelinating and sclerosis disorders  within the neurological disorders  program. Tho ad hoc work group of the  NANCDS Council Report, subm itted  to thi s sub­committee, addresses the role to be played by this person in the program.Mr. Michel. Are you fully car rying out  the  recommendations  of the  National Advisory Commission on Multiple Sclerosis, or are  the re some areas where  you disagree?
Answer. A detaile d an alysis of the  Multiple Sclerosis Commission repor t recom­mendations has  been made by the ad hoc work group of the NANCDS Council. In general , we are  in agreement with  the recomm endations of the Multiple Sclerosis Commission and whe re prac ticable have amply implemented the recom­mendat ions. We defer  to the report of our Council work group  as, submitted, for  an independent assessment.

SP IN AL CORI)

Mr. Michel . How much in our  budget is being allocated for spinal cord resea rch?
Answer. The 1978 budget  inc ludes an estim ated  amount of $6,500,000 for  spinal cord research.

SP IN AL CORI)

Mr. Conte. Wh at resea rch are  you supporting on spinal cord injury  and othe r trauma to the  nervous system? To what extent  is  your  resea rch in th is are a co­ordinated with programs involved in serv ice del ivery such as the emergency medi­cal services program? How well are the r esu lts of your  research p ut into prac tice?  Can you give examples?
Answer. In our cen tral  nervous system traum a program we are  currently supporting 46 resea rch gra nts  amounting to $2,286,000, 6 head inju ry clinical re­search centers for $2,217,246 and 5 spinal cord inju ry clinical resea rch centers in the  amount of $3,012,081. This  work encompasses basic research, for example inves tigat ion of neu rot ram smitte r substances  and synapse  activity  in the spinal co rd ; clinical research, such as evoked potenti als for  improved diagnosis in pat ien ts with spina l cord inj ury and applied resea rch, for  example, evaluation of therapy of the acute  inju ry.



We are  init iat ing  a program of comprehensive cen tral  nervous system traum a cente rs designed to make new methods  of therapy rapidly avai lable  to the public. In conjunction with  es tabl ishing this p rogram, we are  inte rac ting  w ith Dr. David Boyd, Director of the  Emergency Medical Service program, in orde r to maintain  the  coordination o f our  act ivities.
The application of resea rch findings to p ractice  depends to some extent on the  na ture  of the hospital involved, with  more rapid util izat ion in univ ersi ty hospi­tal s than in community hospi tals. Our program is geared to help correct this  delay. One recen t exam ple o f a techn ique proved useful in  th e research  labora tory  and now being widely accepted in clinica l prac tice  is the use of cort ical  evoked potentia ls in e valuating the  s ta tus of the spinal cord in pat ien ts with  spina l cord injury. Another  example  is  assessing the  a ppropr iate  use of ste roid s in the tr ea t­ment of the  acute in jury  to prevent edematous dege nera tion of the  cord is now widely accepted.

NEUROSCIENCES

Mr. Conte. To wh at would you at tri bu te  wh at appears  to be a recen t grow th in intere st in neuroscience? Has this eased the  problem of finding sufficient numbers of skil led r esearchers in the  neuroscience field ?
Answer. There has  undeniably been an increase  in recent years in in ter es t in the  neurosciences among both scientist s and the  general public. There are  many fac tors  leading 'to th is growth, but one gen eral reason is the rapid increase  in knowledge about t he  fundam ental mechanisms opera ting  in the cen tral  nervous  system in both normal and diseased states. This  has  led to an incre ase both in number and scientific excellence of resea rch gran t app licat ions  which now fa r exceed our abil ity to fund. The  increased number of excit ing and challenging new problem are as for  investig ative  resea rch are  only par tia lly  balanced by the  increased numbers of young neuroscientis ts just completing the ir lengthy trai n­ing, much of i t at  Government expense, who a re  now ready to devote themse lves to resea rch in the neurosciences.

BASIC RESEARCH

Mr. Conte. Wh at port ion of your  budget is devoted to basic research ? Do you believe that  this is an app rop ria te amount , or would it make more sense from a scientific standp oin t to devote some of the  fund s prese ntly mandated for  specific purposes  to more basic research ?
Answer. S’ightly over h alf  of the Insti tu te 's budget is devoted to basic researc h in the  sense th at  it  is researc h fundam enta l to an und ers tanding of the  nervous system and how it malfunct ions  in a var iety  of disease processes. The results  of this resea rch will be applicable to a var iety of more specifically targ eted  diseases and other hea lth problems. For  a larg e percentage of the  neurological disorders confronting the Ins titute , this  basic und ers tanding of the  normal and patho’oeric proc es ses and the  causes and clinical express ion of diseases are not yet  understood. Therefore , a t lea st this level of effort on basic research  must  be main tained if we are  to be able  to continue to address  mandated, specific are as  and other disease problem s from the stan dpo int of treatm ent  and preven­tion. While increases  in thi s basic resea rch effort  are  badly needed, to do so at  the expense of those  m andated  are as  where specific rese arch  targ eted  toward treatm ent and prevention of par tic ular  diseases is possible would be un for tunate .

FUNDING PROBLEMS

Mr. Conte. How much of your fund ing is actual ly discretio na ry ; t ha t is, not specifically mandated?
Answer. There are no specific manda ted programs. However, the re are  cer tain  are as  of special concern th at  are  reported to Congress each year. These represe nt a la rge percentage of the to tal  budget.
Mr. Conte. Wh at percentage of your approved pro jects are  you able to fund  thi s year? What perc enta ge would you expect to fund next year und er your proposed budget?
Answer. The NINCDS expec ts to fund 62 percent of the total approved grants , noncompeting plus competing, in 1977 and 54 p ercent of the  t ota l under the  1978 budget. For  competing gran ts only, the  re'spective percentages are expected  to be 28 percent and 30 percent.
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Mr. Conte. What  is the Ins titu te’s policy on multiyear funding of research
fellowships?  Is  it  ever done?

Answer. We do not mu ltiyear  fund any nat ion al research  service awards.  
As for  the individual NRS awardees , if they  are  approved for more tha n 1 ye ar 
of suppor t, a 1-year aw ard  is made with  the  und erst and ing th at  subsequent 
ann ual  awards will be made if sati sfactory progress is made in the firs t year.  
No awardee  can receive an agg regate of more than 3 yea rs of support unde r 
the NRSA programs.

Mr. Conte. Don’t you run  into  problems with a 1-year fellowship, in th at  
1 year really  doesn’t give a fellow time  to get into  a  laboratory, maste r a tech­
nique, do. something usefu l with it, and get it  published? Have  you done any 
followup work on wh at happens  to these  people at  the  end of their  1-year
fellowships?

Answer. An award  for only 1 y ear  of fellowship supp ort does not constitute  
a problem. Approximately  16 perc ent of approved appl ications are  for  1 yea r 
only. Reviewers take into cons idera tion whe ther  the  tra ining  program  described 
in the  application can be accomplished in the  time requested. It  should also be 
pointed out that  the proposed tra ining  is frequently  in the  same environment 
and  in the  same general are a as the  applicant’s doctoral training . Concerning 
report s emanatin g from the research , th at  is frequent ly accomplished  af te r the  
postdoctoral tra ining  has been completed and the trai nee  has gone on to a 
teach ing or resea rch position . We have not yet done any followup work on the  
NRS awardees  since the  program has not been in operation  long enough for a 
valid  assessment.

TY PE S OF RESEA RCH SUPPORTED

Mr. Conte. There have been some critic isms of the  Insti tut e, along with  the 
others, th at  there is a tendency  to fund predictab le outcome research, th at  the 
review  panels  are  inhe rently conservative. Would you c are  to comment on such 
criticisms?

Answer. I would like to point out  th at  no research  is fully pred ictab le in its  
outcome, and this is partic ula rly  tru e for biomedical  resea rch. For  this  reason, 
review committees may tend to be somewhat conservat ive in favo r of research 
team s and resea rch protocols which are  sound and are most likely to produce 
significant, useful resu lts. This is par ticula rly  tru e in a tig ht  budget year when 
ha rd  prio rity  choices must be made between many research  projects  of excellent 
qual ity. Still, a cer tain amount  of risk  is t aken in support ing imp ortant research 
in are as where  the  outcome is very uncerta in but  where  the problems and need 
for  progress are  of sufficient importance to take such risk.

Mr. Conte. Can you tell  me about some of the are as in which you suppo rt 
research  into  the effects of neurological disorders  on human behavior? It  seems 
th at  such resea rch might tend to fal l between the crack s between your Insti tute 
and  the  NIMH. Is tha t the case?

Answer. There  are behavioral components  of all neurological  disorders  which 
ar e of importance  for both diagnosis and trea tme nt. The comprehensive epilepsy 
centers program is an example of NINCDS support applied to the  behav ioral  as­
pects of neurological disorders.  An enti re range  of psychological supp ort is 
offered to pat ien ts and  their families through the  outreach components of the 
centers. In addition, social services are  provided at  the  community level. At the 
presen t time, the re are five es tabli shed  cente rs with  add itional  activities in the 
planning stage. At a mult iple sclerosis research  cen ter in Los Angeles, there 
are similar, though less extensive, activ ities . Our clinical research  cente rs pro­
gram ing has  endeavored to include both psychological and  sociomedical aspects 
of neurological disorders. We are  cognizant of the problems of coordinating re­
search in areas which cross in ter ins titute  and interagen cy boundaries. We trac k 
impor tan t behaviora l work by maintaining a regular liaison with the  appro­
pr ia te  section of the  NIMH. An example  of this  is the par ticipat ion  of the  NIMH 
in the  upcoming Alzheimer’s disease/se nile  dementia  and  related disorders 
conference at  NIH  scheduled this coming .Tune, for  which NINCRS is the lead 
agency with  parti cipation a lso by NIA. Children from the  NINCDS collaborative 
perin ata l project are  being studied  for  m inimal bra in dysfunction  and its  hyper­
act ivi ty component, as well as behaviora l and neurolog ical facto rs of NINCDS 
collaborat ive p eri na tal  projec t children with autism. Pro ject data on the children 
of schizophrenic mothers are being analyzed by the  N ational Insti tute of Mental  
Health.
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INTRAMURAL RESEARCH

Mr. Conte. I see tha t you have a fairly large increase programed for your intramural research program. Can you tell me what tha t increase will be pri­marily used for?
Answer. Approximately one-half the proposed budgetary increase to the int ra­mural research program will be required to maintain the current level of effort. The remainder will be applied to the support of the  following vital program ex­tensions and new ini tia tives:
We would accelerate and extend the studies of Dr. Gajdusek which lead to his receiving the Nobel Prize in medicine this year. These include the possible link between slow virus infection and chronic debilita tive neurologic disorders in­cluding Huntington’s chorea, Parkinson’s disease, amyotrophic late ral sclerosis and multiple sclerosis.
The Inst itute plans to extend pioneer investigations by NINCDS intra mural scientists into reliable early diagnostic tests and effective enzyme replacement therapy for lipid storage disorders such as Tay-Sachs and Gaucher’s diseases.We will intensify labora tory studies of immunologic factors in multiple sclerosis and Guillian Barre syndrome, and will also establish a vigorous new program of studies of chemical factors influencing nerve growth and regeneration.
New approaches to computerized axial tomography will be explored. This is the most significant advance in neurodiagnostic technology in the past 25 years.
It  is planned to extend the substantial contributions already made by int ra­mural scientists toward the rational development of improved drug therapies for such nervous system disorders as Parkinson’s disease and  epilepsy.
Other planned expansion in clinical research will include revitalizing neuro­surgical research with special emphasis on studies of pain, especially tha t oc­curring  in the lower back, and initiat ing a much needed research program in clinical audiology and communicative disorders.

LEVEL OF 1978 FUNDING

Mr. Conte. Your budget proposes an increase over las t year’s appropriat ion significantly less than the rate  of inflation. In what areas  will you be forced to curta il program levels? How much money would actually be required to main­tain  present  program levels?
Answer. If the Ins titu te’s budget fa ils to keep pace with increasing costs due to inflation, we will be forced to cur tail the program levels in some areas below those which a re both desirable and needed. Since the vast majority of the In­stitute’s budget is required each year to meet our commitments to  ongoing ac­tivities, major curta ilments will unfortunately have to be reductions in new projects, decreases in planned extensions of existing work, or the terminat ion of competing renewal grants.
As an example, our stroke comprehensive centers program is jus t now in the pilot phase and implementation of fully operational centers would have to be either postponed or abolished.
Another example of this effect is tha t it would be impossible to significantly improve the appallingly low percentage of new and competing grant requests which can be funded, and thu s truly excellent research by highly productive teams of investigators in vi rtually  every field of concern to the Inst itute will go begging. To maintain current program levels, including sufficient awards  of new and com­peting renewal grants  to maintain  the same level of grant  portfolio, we estimate tha t $178 million would be required in an overall Inst itute budget.

NUMBER OF GRANTS FUNDED

Mr. Conte. Why are  you proposing to fund fewer regular program grants this year than last year? What accounts fo r the increase in the average grant amount?Answer. The main reason for proposing to fund less grants in 1978 than 1977 is due to the cost per grant.  The average cost for all gran ts in 1978 is estimated to be $98,000 per grant, an increase of $12,000 over 1977. The increase is not only due to the economy but to the cost of large center grants and program 
projects. '
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AUTISM

Mr. Conte. Is your Inst itute supporting any research in the autism are a? 
Have th ere been any recent developments in autism research ?

Answer. The NINCDS lias taken a number of steps to develop a program of 
research support on the neurobiological aspects of autism. A workshop spon­
sored by the NINCDS in February 1976, clearly established tha t research on the 
neurobiological aspects of autism is clearly warra nted and tha t a program of 
research in this area should be pursued. The Division of Research Grants, NIH, 
has been requested to refer  to the NINCDS, applications for gran ts which con­
cern the neurobiological aspects of autism. Within the NINCDS, a section on 
autism and behavior disorders is planned, and active recruitment for a section 
head has begun. Research on autist ic children in the NINCDS collaborative 
perina tal project has demonstrated a significant increase in uterine bleeding 
in their  mothers during pregnancy. Studies on this group of autist ic children are 
continuing. There is increasing evidence tha t autism is a neurobiological dis­
order. and in a recent paper in Nature, vol. 265. February 24, 1977, Michael 
Rut ter and Susan Tolstein concluded tha t the “systematic study of 21 same-sexed 
twin pairs  in which at least one twin showed the syndrome of infant ile autism, 
indicates the importance of a genetic factor in the etiology of autism. It also indi­
cates the importance of brain injuries,  especially during the perinatal period, 
which may operate either by themselves or in combination with genetic predis­
position involving language.”

Mr. Conte. I was interested in your comments about the differences between 
blood vessel involvement in American and Japanese people who suffer strokes. To 
what would you attribute  the differences—is it largely a dietary  facto r?

Answer. No one yet knows why these differences occur. Epidemiologic studies 
demonstrate  tha t there are genetic factors  affecting the incidence of stroke. Yet 
we also know that stroke in Japanese-Americans living in the United States 
more closely resembles U.S. whites than  Japanese living in Ja pa n; Japanese- 
Americans in Hawaii are somewhat in between. Are these differences due to 
dietary factors?  To lifestyle?  To exogenous toxins? To changes in patte rns of 
hypertension? We do not yet know but are giving prior ity to finding the answer.

COMMISSION REPORTS

Mr. Conte. Could you tell me when the Commissions on Epilepsy and Hunt­
ington’s Disease will be reporting?

Answer. The Commission on Huntington’s Disease will be reporting during 
August 1977, to the Secretary of HEW, the President, and the Congress. The 
Epilepsy Commission is also expected to complete i ts report in August 1977.

Mr. Conte. Can you tell me about the work done in your spinal cord injury 
clinical research  centers?

Answer. The spinal cord injury clinical research centers were created to 
develop a bette r un derstanding of the pathophysiology of spinal cord trauma and 
thus develop improved methods of treatm ent of the spinal cord injured patient. 
The thr ust  of investigations are in the following ar ea s: Epidemiology of spinal 
cord trauma , emergency a nd hospital care of p atients  with spinal cord injuries 
emphasizing improved methods of diagnosis and treatment  to prevent or arre st 
cord degeneration, development of prosthetic devices to help control bladder 
dysfunction and to restore the use of paralyzed limbs, and laboratory  studies 
of spinal cord and spinal column structure and function with an emphasis on 
cellular function and dysfunction in response to trauma.  This includes studies 
of spinal cord regeneration and central nervous system plasticity.

CLINICAL FACILITY

Mr. Conte. What are your plans for the creation of a clinical facility  in the 
NIH Clinical Center? Can you tell me what will he done there?

Answer. Clinical facilities for communicative disorders research and patient 
care at the Clinical Center have been limited. Aside from many research needsf, 
plans are being implemented to provide adequate diagnostic equipment and facili­
ties to be able to provide competent ear, nose, and thro at consultation to Clinical 
Center patients. For example, many patients  at the Clinical Center receive 
experimental drugs which can affect hearing and equilibrium. In order to under­
stand how these drugs are affecting the ear, it is important to evaluate  hearing
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and balance function carefully. Cancer patients, as well as other Clinical Center 
patients, are often very ill and have complicated problems of the sinuses, upper 
airways, and ear, and mastoid. This Inst itute is aware of a need to provide b etter 
access to sophisticated otolaryngologic care for these patients.

There are many unmet needs in research which are goals in planning for 
clinical facilities for communicative disorders. Research on serious otitis media 
and chronic ear  disea se; research on sudden hearing loss and fluctuating hearing 
los s; research on laryngeal papillomas and upper airway obstruction in children ; 
research on early identification of laryngeal pathology and assessment of vocal diso rder s; research on the use of neuropliarmacologic treatm ent for speech and 
language disorders, research on b etter  communication aids for the deaf and the 
hard of hearing—all of these areas  need tightly controlled careful clinical 
research tha t would best take place in a setting like the Clinical Center. Com­
municative disorders, including otolaryngology, audiology, and speech pathology 
is a prime example of an area  where medical care can be effectively provided in 
an ou tpatient  setting. We anticipate  th at there should be an active communicative 
disorders research program in the new Ambulatory Care Center under construc­tion at the Clinical Center.

Mb. Roybal

NOBEL LAUREATE

Mr. Roybal. You indicate tha t one of your scientists was selected as Nobel 
laure ate in medicine for his discovery t hat  degenerative and dementing disorders 
are caused by viruses. What followup studies are being done as a result  of this 
initia l discovery? Does this discovery imply t hat  the viruses are  carried within 
the cell and spring to life because of some occurrence of enzyme? If so. are you 
coordinating your research efforts with other instit utes who are  studying the' chemical makeup of the cell?

KUBU

Answer. The ini tial discovery t hat kuru, an heredofamilial progressive degen­
erative  subacute f atal  bra in disease of the Fore people living in the E astern  High­
lands of Papua, New Guinea, is caused by a serially transmissible, self-replicat­
ing, filterable virus having atypical biological and chemical properties, has led 
to the fur ther discovery tha t some forms of presenile and senile dementias of 
man have a similar etiology. These dementias are of the Creutzfeldt-Jakob type, 
both the sporadic and familial forms, and, in at least two instances, the familial 
form of Alzheimer’s disease. From our work we can conservatively estimate the 
prevalence of Creutzfeldt-Jakob disease, or CJD, to be two per million population yearly in the United States and in both central and Western Europe. Of these 
10 to 12 percent are of t he familial type with disease occurring in as  many as 5 
generations and affecting 10 to 12 people. To date only the familial form of 
Alzheimer’s disease has been proven to be caused by a transmissible vi ru s; in 
more than 30 attempts we have not been able to trans mit the disease from sporadic forms of this disease. I t is th is late r form which has the greates t impact 
on society since about 25 to 30 percent of th e p atients in mental instituti ons are 
diagnosed as having Alzheimer’s disease. In addition, a third  human disease, 
referred to in the lite ratu re as progressive supranuc lear palsy or Steele-Richard­
son syndrome, has proven to be transmissible to nonhuman primates  in which it  
has caused a subacute spongiform encephalopathy indistinguishable from the 
experimental disease induced by kuru. CJD. familial Alzheimer’s and the two 
related diseases of animals, scrapie and transmissible mink encephalopathy. Thus, a major effort concerns the spectrum of human disease tha t will be found to be 
transmissible and the relatedness of these diseases one to another. For  example, are we dealing with a syndrome in which the patien ts symptomatology varies 
clinically resulting in different descriptive diagnosis but which, in fact, are 
caused by the same v irus? We are  also concerned with the epidemiology of these 
diseases, th eir rate  of occurrence and possible modes of transmission.

The striking similarity  of the human disease to tha t of scrapie of sheep and 
goats both in clinical symptomatology and in neuropathological destruction at 
the selective level as well as the transmission of scrapie directly from natu ral 
affected sheep and goat to several species of nonhuman prima te has strongly 
suggested tha t scrapie may not be innocuous for man and may, indeed, have an 
etiological role in the subacute central  nervous system diseases we have been
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studying. In the epidemiological dat a we have collected on the human diseases 
the following points are of major significance :

Kuru occurred in near-epidemic proportion in 1956 to 1957 hut with the cessa­
tion of the practice of ritua listic  cannibalism, this disease has virtual ly dis­
appeared with disease now occurring in equal numbers of males and females all of 
whom are  over 20 years  of age indicating their  involvement in the practice of can­
nibalism before it was outlawed in 1959.

CJD does exist in New Guinea outside of the kuru regio n; thus, it is possible 
tha t this disease gave rise to kuru which rapidly spread through the Fore people.

The origin of CJD is not known but could be the result of the consumption of 
scrapie-infected sheep and /or goat ti ssues tha t were improperly cooked, since the 
viruses causing both the human and animal diseases are extremely resis tant to 
inactivation  by heat, ultravio let light, and many organic and inorganic chemicals. 
Furth er, it is well documented tha t scrapie in sheep is associated with asymp­
tomatic incubation periods of 3 to 5 y ea rs; however, most sheep sent  to slaughter  
houses are below the age of 3 years. Despite freedom from clinical disease, scrapie 
virus can be present. A study of natu ral infection in sheep raise d in a scrapied 
environment shows tha t in 9 out of 16 lambs born in this environment scrapie is 
widely spread throughout the lymphatic system and the gastro intestinal system 
of such lambs as early as 10 to 14 months of age and that by 24 months of age 
virus is present in the central nervous system preclinically. Thus, it is entirely 
possible tha t consumption of this meat improperly cooked or butchery accidents 
may account for some cases of human disease.

The spread of transmissible dementias in man have now clearly been shown to 
be associated with, and to constitute a hazard in transplantation  surg ery; for 
example, the transmission of CJD by corneal transplantation, and in other clini­
cal and neurosurgical procedures. Fo r example, recently CJD has apparently been 
transmitte d to a 17-year-old boy and a 24-year-old girl by implantat ion into th eir 
brains for diagnostic studies of electrodes that  had been previously implanted 
into the brain of a patient with CJD.

The occurrence of CJD in a neurosurgeon suggests an  occupational hazard.

TRANSM IS SI ON OF VIRU SE S

The strong resistance of th e viruses to inactivation by heat and chemicals raises 
the possibility tha t transmission may inadvertently occur in th e operating room 
during neurosurgical procedures tha t employ instruments tha t have not been ade­
quately decontaminated since previous use as in the case of the electrodes re­
ferred to abo e. We have now shown tha t CJD can be transmit ted to animals in­
oculated intracerebrally with human brain tissue t hat had previously been stored 
in formalin fixative, 4 percent formaldehyde, for 8 months.

In contrast, we have determined tha t the infectivity of viruses causing sub­
acute spongiform encephalopathies can be totally inactivated by autoclaving, dry 
heat sterilization, and treatm ent with phenol and/or sodium hypochlorite. Such 
procedures have been recommended to the medical profession at large.

The major laboratory thru st of our program concerns the natu re of the viruses 
causing these diseases. As previously mentioned they possess many of the prop­
erties of conventional viruse s:

They are filterable. They seif-replicate to high concentration frequently exceed­
ing 1 million to 100 million infectious particles per gram of brain tissue and 
slightly lesser amounts in most other tissues and fluids of the infected host, such 
as liver, kidney, lymph node, lung, cerebrospinal fluid. They consistently repro­
duce the same clinical disease and histopathological lesions which are restricted  
to the c entral  nervous system.

NEW  GROUP OF ACTIVE AG ENTS

However, thev possess properties which suggest tha t rather  than classical 
viruses they are a new group of biologically active agents new to microbiology 
and medicine. For example, they do not cause inflammatory lesions. They are  not 
associated with a febrile response, increased cell counts in cerebrospinal fluid, or  
alteratio n of clinical chemical or blood values. They do not induce an immune 
response but neither do they affect the functionability  of the host  immune mecha­
nism on the humoral or cellular level. They have not been visualized as recogniz­
able virus particles by transmission, scanning, or freeze-fracture electron micros-
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copy. They have not been assoc iated  with a specific nucleic acid type, RNA or 
DNA, and they are not  in act iva ted  by mo deratel y high tem perature, nucleases, or 
high energy spectrum ult rav iolet light.

Thus, the laboratory  work cente rs on the  purif icati on and  unma sking  of the  
infect ious par ticles which are  believed to comprise a small  molecular weight 
naked  nucleic acid with  just enough genetic  info rma tion  to genetically code for 
itse lf devoid of host protein. Our data strong ly suggest  th at  the infect ious mate ­
ria l is intim ately  associated  with the  plasm a membrane  of the  infected cell 
but may be more intim atel y associated with the  r ibosomes of the  cells themselves . 
It  is herein  th at  we are concentrat ing our effor ts on the  molec ular biology of the  
infected cells and the virus.

It  should be noted th at  o ur studies, in add ition to work on the “unconvent ional 
virus es,” include inve stig atio ns on the  etiology of multiple sclerosis, amyo­
troph ic lat era l sclerosis , chronic focal epilepsy. Hu ntin gto n’s chorea. Parki nso n’s 
disease, and post encephali tic parkinsonis m. Studi es includ e class ical virological 
techniqu es to rescue viru ses in vivo and in vit ro as well as molecular stud ies to 
detec t specific sequences of vir al genes by nucleic acid hyb ridiz ation proce dures  
employing “rad ioac tive  tagged  purified  virus-nucleic acid probes.” Pre lim inary 
data is providing evidence th at  the  huma n cen tral  nervou s system does contain 
small amounts of poliomyelitis  viru s genetic sequences. Before any etiologic al 
significance can be atta che d to these  findings appre ciable additional work mus t 
be done.

Finally , it  is signif icant to note th at  this work estab lishe d the concept and  
techniques th at  have  been successfu lly employed in the esta blish men t of defec­
tive measles viru s as the etiological agent  of suba cute  scleros ing pane ncep halit is 
and  CJ and SV-40  papo vavi rus as the etiological agen ts of progressive multi­
focal leukoenceplialop athy.

VIRUSE S CARRIED IN  TH E CELL

Wit h regard  to whethe r viruses are  car ried  with in the  cell, the re are two 
issues to be considered. One is the  questio n of latenc y, persistence,  and chronic 
infec tions  or host cells and the other is the pot enti al role of a disturbe d regula­
tory  enzyme nor mal to th e h ost cell.

In the  first instance  ample evidence exis ts to esta blish  long-term pers isten ce 
and  latenc y of v iruses in hum an tissu es which at  some po int in time  become a cti ­
vat ed and induce a clinica lly recognizable and sometimes fa ta l disease. Examples 
of thi s are  fou nd in subac ute scleros ing panencephaliti s, SSPE,  wherein exposure 
to measles viru s before the age of 1 year result s in an impa ired immune re­
sponse, associated with  per sis ten t infection and blocking of cell receptor  sites, 
per mit ting  a dest ruct ive invas ion of the host  cen tra l nervou s system at  some 
la ter date. A sim ilar situ atio n occurs in progressive mult ifoca l leukoencepha- 
lopath y, PML, as evidenced by the  widespread  antibody to CJ viru s in abou t 
50 perce nt of child ren between  the ages of 3 to 5 years and  gre ate r than  80 
percent of young adults showin g an early  infect ion in life  with  this virus.  In  
adult s developing PML an ante cede nt illness  requ iring immunosuppressive  th er ­
apy allows the  PML-CJ vir us to become reac tive and inva sive  of the  bra in to 
res ult  in cen tra l nervous system disease and deat h. Such situ atio ns form  the  
curre nt working  hypot hesis  for  infection as the  potenti al etiology of MS, ALS, 
and a host of rela ted diseases such as poste ncephalit ic parkinson ’s disease,  la te  
onset of clinica l diseas e followin g expos ure to rabies and, of course, a num ber 
of nonv iral human  diseases such as secondary and te rti ar y syphilis. Such de­
repress ion of latent agents may well be involved in CJD but  ha rd da ta is lack ­
ing. There  are  severa l instances where in the onset  of CJD has  occurred shor tly 
af te r head traum a, sugge sting activ ation . Some of the  fam ilia l cases of CJD  
and familia l Alzheimer’s, especia lly in twins  who have not lived togethe r for  
more tha n 50 to 60 years , suggest  infection  in ear ly life.

Th at  a regu lato ry enzyme could be etiologically responsible has  been suggested 
in slow inf ectio ns; however, no evidence exists to supp ort this hypothe sis. In 
the work of Deiner, et al.. on virus-induced diseases in plan ts, viroids, it was 
early post ulate d th at  the  infect ious process was caused  by a regu lato ry enzyme. 
This  is now known to not be the  case and the viroid  has been clear ly identif ied 
as a circ ular RNA o f less than  100,000 dal tons  mo lecular weight .

Since the inve stiga tions thu s fa r have not identified the  tru e na ture  of the  
transmissib le agen ts of the  spongiform  encephalopath ies it  is fel t th at  the
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systematic “taking ap art ” of infected and comparative control cells both physi­
cally and chemically is necessary to isolate and purify the infectious materials. 
Such studies are being conducted with scientists within the NIH community 
as well as a wide varie ty of molecular biologists, cytologists, membrane special­
ists, and biochemists throughout the world. Most of this work will, in the future,  
be conducted in the NINCDS facility nearly ready fo r occupancy a t the Frederick 
Cancer Research Center, where close interactions with NCI investigators will 
be greatly facilitated.

FU NC TI ON AL  ELECTRICAL ST IM UL AT IO N

Mr. Roybal. You indicate tha t if stroke patients use an electrostimulation 
exercise regime, normal muscles can be strengthened rath er than  going through 
atrophy from disuse. Could such a principle be used by the elderly to strengthen 
their  resistance to disease and possibly prolong life? How long can a person 
safely stay on such a regimen ?

Answer. Functional electrical stimulation has been used experimentally to 
prevent atrophy in the paralyzed muscles of young paraplegic patients. Instead  
of wasting away, thei r muscles increase both in mass and in strength. While 
such electrotherapy could c ertainly be used on elderly patien ts and might have 
simila r beneficial effects, it has not yet been determined tha t this would lead 
to resistance to disease or prolongation of life. The limits for functional electri­
cal stimulation have not yet been determined. Experimental animals have been 
stimulated for days, weeks, and even months. However, muscle hypertrophy 
cannot be expected to continue indefinitely.

REGENERATION

Mr. Roybal. We were led to believe th at the Soviets have made great strides 
in the area of spinal cord regeneration. You indicate tha t you are trying to 
duplicate thei r results in the laboratory. What are your results to date?

Answer. Within recent months we have had the opportunity to meet with 
the Soviet scientists and to discuss and evaluate their  work on spinal cord 
regeneration in the rat. We believe thei r results are scientifically provocative 
but clearly not conclusive. By research contract we are now having these experi­
ments repeated In this country. The results of these studies are not yet avail­
able. Additional research based on the Soviet claims is being supported through 
gran ts for the evaluation and extension of the Soviet spinal cord regeneration 
work.

Mr. Roybal. What is the stat us of your  research on oti tis media, a disease of 
the middle ea r?

OTITIS MEDIA

Answer. Otitis media has an incidence of about 15 to 20 percent in school age 
children.

Otitis media occurs in three for ms ; acute infection, acute otitis media, with 
bacteria or vi rus; serious otitis media with fluid filling the middle ear  and 
causing hearing loss in school-aged children ; and chronic middle ear disease 
with mastoiditis and cholesteatoma, a destructive process which permanently 
damages the  middle ea r and may lead to permanent  deafness, loss of equilibrium 
and even meningitis and/o r brain abscess.

NINCPS-supported research has demonstrated tha t all three  forms are prob­
ably related, and th at otitis media is associated with inadequate ventilation 
of the  middle ear space. Research is now being supported on how the normal 
and the pathological Eustachian tube functions in supplying air  to the middle 
ear. We a re seeking to determine how the disease process develops in relation 
to, and how i t is affected by, immune mechanisms. There is a possibility tha t 
the more chronic forms of middle ear  disease may be related to inadequately 
trea ted acute bacterial infection of the middle ear. There is active collaboration 
in research supported by the Ins titu te with vaccine therapy research supported 
by NIAID.

NTNCPS-supported research has demonstrated tha t permanent sensorineural 
hearing loss can and does result from recurrent and chronic infection of the 
middle ear. It  has been observed th at recurrent otitis  media is associated with
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poor performance in school. The communicative disorders program is encourag­
ing research in this important area. There are very few laboratories which are 
actively involved in research on otitis media. A much grea ter effort is needed. 
The social and economic costs of otitis media are tremendous.

AUTISM

Mr. Roybal. W hat advances have you made in the research of autis m?
Answer. The NINCDS has taken a number of steps to develop a program of 

research support on the neurobiological aspects of autism. A workshop spon­
sored by the NINCDS in February 197G clearly established tha t research on 
the neurobiological aspects of aut ism is clearly warran ted.

DYSLEXIA

Mr. Roybal. Dyslexia is a condition where a person reads everything back­
ward. Are you studying this problem?

Answer. Dyslexia is a disorder of reading which is most notable in children 
who have severe difficulties and delays in learning to read. We now know tha t 
children with dyslexia form at least two subgro ups; one with visuospatial and 
sensory integrat ion disorders and another with deficits and disorders of lan­
guage performance. The first type, dyslexic children with visuospatial prob­
lems, often write letter s backwards, giving the impression tha t they may be 
reading printed  lette rs or words backwards. Recently, investigators found 
language deficits occur in many of these children, indicating tha t early detec­
tion and treatment of children with mild deficits in language could prevent at 
least  one type of dyslexia in children. A directed research project of the com­
municative disorders program is studying both language-impaired children 
and children with dyslexia to determine what  specific deficits these children 
have and what treatment  approaches would be most appropriate for such 
children.

In addition, NINCDS grantees are continuing to study the neurological in­
tegri ty of children with dyslexia, such as thei r patte rns of language laieraliza- 
tion in the brain and thei r integrat ion of sensory perceptions with language 
information.



686

Special Reports Requested  by the  Committee

REPORT BY THE NATIONAL INSTITUTE OF NEUROLOGICAL AND COMMUNICATIVE

DISORDERS AND STROKE TO THE CONGRESS ON

MULTIPLE SCLEROSIS RESEARCH, MARCH 1,  1977
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N e u ro lo g ic a l and Com mun icat ive D is o rd e rs  and  S tr o k e  ha d su b m it te d  a 

d e ta i le d  a n a ly s is  of th e  im p le m en ta ti on  and fu nd in g  f o r  th e  re co m men da tio ns  

made by th e  N a ti o n a l A dvis ory  Co mm iss ion  on M u lt ip le  S c le r o s is  in  th e  

C om m is si on 's  f i n a l  r e p o r t  su b m it te d  in  F eb ru ary , 19 74 . However , q u e s ti o n s  

a ro se  re g a rd in g  le v e ls  o f re se a rc h  fu nd in g  in  te rm s o f re le v a n c e  to  

m u lt ip le  s c l e r o s i s  (MS).

The p re s e n t re p o r t  to  th e  House  and S enate  Su bc om m itt ee s c o n s is t s  of  

t h i s  summary over vie w  p lu s  two a tt a ch m en ts : (A) The an n u a l s p e c ia l  

r e p o r t  on MS su b m it te d  w it h  th e  FY 1978 budget  re q u e s t fo r  NINCDS; and 

(B)  a s p e c ia l  r e p o r t  by an  ad  ho c wo rk gr ou p su b m it te d  in  Ja n u a ry , 1977 

to  th e  N a ti o n a l A dvis ory  N e u ro lo g ic a l and Com mun icat ive D is o rd e rs  and  

S tr o k e  (NANCDS) C ounci l on th e  MS Co mm iss ion  r e p o r t  an d re co m m en da tion s.
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As em ph as ized  l a s t  y e a r , th e  r e p o r t  o f th e  MS Co mmi ss ion s a re  re co m men da tio ns  

n o t m an dat es , e s p e c ia l ly  w it h  r e s p e c t  to  s p e c i f i c  le v e ls  o f fu n d in g .

The  NINCDS w is hes to  c o n c e n tr a te  on  p ro g re s s  in  ad van cin g  our kn ow ledg e 

of th e  c au ses , d ia g n o s is , p re v e n ti o n  and tr e a tm e n t of MS a s a b e t t e r  

m ea su re  of m ee ting th e  g o a ls  o f th e  MS Co mm iss ion  th an  any  s p e c i f i c  

le v e ls  of  fu ndin g a t  a g iv en  p o in t in  ti m e . A tt ac hm en t (A) a d d re sse s  

th e  c u r re n t  s t a tu s  o f  p ro g re ss  in  re se a rc h  on MS now b e in g  fu nd ed  by 

NINCDS. The e s ti m a te d  in v estm en t fo r  FY 1977 w il l  t o t a l  j u s t  over $11 

m il l io n , a c tu a l ly  in  excess  of th e  t o t a l  o r ig in a l ly  recommended fo r  FY 

1977 by th e  MS Co mm iss ion .

The re se a rc h  summari zed in  a tt a ch m en t (A) r e f l e c t s  v ig o ro u s  a c t i v i t y  and  

p ro v o c a ti v e  dev el op m en ts  in  th e  m aj or r e le v a n t  a re a s  of v i ro lo g y , 

im mu no log y, g e n e t ic s , b io c h e m is tr y , th e r a p e u t ic s  and d ia g n o s ti c  m ea su re s.  

What becom es more  and  more obvio us i s  th e  f a c t  th a t  MS i s  on e o f th e 

mos t co mplex  pr ob lem s c o n fro n ti n g  th e  n e u r o s c ie n t i s t  and th e  n e u r o lo g is t . 

Ov er th e  p a s t two y e a rs  most o f th e  re p o rte d  le a d s  ha ve  f a i l e d  to  w it h s ta n d  

th e  t e s t  o f v a l id a t io n  by o th e r  i n v e s t i g a to r s .  Thu s,  we mus t fa c e  th e  

p ro sp e c t th a t  s o lu t io n s  to  th e  MS pr ob le m  a re  n o t l ik e ly  to  be  ach ie ved  

a s  q u ic k ly  as  o r ig in a l ly  a n t i c ip a te d  by th e  MS Co mmi ss ion .

The c o n tr o v e r s ia l  q u e s ti o n  o f w h eth er o r  n o t re s e a rc h  p r o je c ts  a re  

r e le v a n t  to  MS has  be en  c a r e f u l ly  c o n s id e re d  in  A tt ac hm en t (B ). The 

r e p o r t  in  A ttac hm en t (B) was  devel oped  by a wo rk gr ou p w it h  two members of
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th e  NANCDS C ounci l as ch ai rm en  p lu s  f iv e  o th e r  o u ts id e  e x p e r ts , a l l  of  

whom a re  members o f on e of th e  e x e c u ti v e  o r a d v is o ry  b o a rd s  o f th e  

N a ti o n a l M u lt ip le  S c le ro s is  S o c ie ty . The r e p o r t  a d d re sse s  th e  q u e s ti o n s  

o f fu n d in g , o f re se a rc h  re le v a n c e , o f th e  NINCDS s t a f f  fo cus fo r  MS, of  

c o l l a b o ra t iv e  c o o rd in a ti o n , and  o f c l i n i c a l  re se a rc h  re so u rc e s .

With  re g a rd  to  re le v a n c e , th e  ad  hoc gr ou p concl udes  (p ag e 8 ) : " In  th e  

f i n a l  a n a ly s is ,  i t  ca n be  sa id  t h a t  a n y th in g  th a t  may pro duce  an sw er s i s  

r e l e v a n t . "  They d is ti n g u is h e d  two c a te g o r ie s  o f re le v a n c e , pro xim at e 

re le v a n c e  in v o lv in g  re se a rc h  on MS p a t i e n ts  and  u l ti m a te  re le v a n c e  

in v o lv in g  re se a rc h  r e la te d  to  cau ses and  tr e a tm e n t o f MS. Most of th e  

re s e a rc h  fu nd ed  by NINCDS f a l l s  in to  t h i s  l a t t e r  c a te g o ry . M oreo ve r, 

th e  ad  ho c gr ou p re co g n iz ed  th a t  re le v a n c e  w i l l  ch an ge  w it h  tim e as  o ld  

re s e a rc h  le a d s  f a i l  and new le a d s  ap p ea r.  Thu s,  th e  NINCDS would  su ggest  

th a t  th e  is s u e  of s p e c i f i c  re le v a n c e  as  r a is e d  p re v io u s ly  i s  la rg e ly  a 

n o n - is s u e , as  d is c u sse d  in  th e  r e p o r t  by th e  ad ho c wo rk gr ou p o f th e 

NANCDS C o uncil .

E xce pt fo r  th e  q u e s ti o n  o f c l i n i c a l  re s e a rc h  r e s o u rc e s , th e  o th e r  q u e s ti o n s  

d is c u s se d  in  th e ad hoc wo rk gr oup r e p o r t  c e n te r  upon  th e  ro le  o f th e 

NINCDS s t a f f  se rv in g  a s th e fo c a l  p o in t fo r  MS re se a rc h  pr og ram s and 

a c t i v i t i e s  su pport ed  by th e I n s t i t u t e .  As a lr e a d y  re p o rte d  to  th e  

C o n gre ss , to  th e NANCDS C ounci l and to  th e  N a ti o n a l M u lt ip le  S c le ro s is  

S o c ie ty , th e  NINCDS i s  a c t iv e ly  r e c r u i t i n g  fo r  th e  he ad  o f th e  MS prog ram 

s t a f f .  Suc h e f f o r t s  ha ve  be en  under way fo r  w e ll  over a y e a r , and  i t  Is



ap p are n t th a t pers o n s w it h  th e  r e q u i s i t e  q u a l i f i c a t i o n s  a re  ex tr em ely  

r a r e .  We ha ve  c o n su lt e d  w it h  th e  N a ti o n a l M u lt ip le  S c le r o s is  S o c ie ty , 

and  e n l i s t e d  t h e i r  h e lp  in  th e  s e a rc h . Ev ery e f f o r t  w i l l  be  made to  

co ncl ude th e  se a rc h  s u c c e s s fu ll y  b e fo re  th e  end  of t h i s  f is c a l , y e a r .

With  su ch  an  appo in tm en t,  a t t e n t i o n  to  th e  r e s p o n s i b i l i t i e s  and  a c t i v i t i e s  

o u t li n e d  in  th e  re p o r t  by th e  ad ho c gr ou p (A tt ac hm en t B) ca n be  pro m pt ly  

i n te n s i f i e d .

S p e c ia l c o n s id e ra ti o n  i s  ne ed ed  fo r  th e  pro bl em  of  m a in ta in in g  c l i n i c a l  

re s e a rc h  re so u rc e s . In  tim es o f fu ndin g  c o n s t r a in t s ,  th e  p ro v is io n  of  

co re  su p p o rt  i s  d i f f i c u l t  fo r  c l i n i c s  th a t  c o n s t i t u t e  an  im p o rt an t b u t 

p o t e n t i a l  re se a rc h  re so u rc e , s p e c i f i c a l l y ,  an  e s ta b l i s h e d  gr ou p of  MS 

p a t i e n t s .  T his  pr ob lem  ia . p a r t  o f th e  b ro ad er pr ob le m  b e in g  fa ced  by 

th e  NINCDS fo r  a num ber of c h ro n ic  n e u ro lo g ic a l  d i s o r d e r s .  W he ther  th e  

co m pre hen si ve pr og ram ap pro ac h now b e in g  e v a lu a te d  fo r  e p il e p s y , s t ro k e , 

an d nerv ous sy st em  tra um a ca n o r  sh ou ld  be  ex te nded  to  MS and  o th e r  le s s  

p re v a le n t  d is o rd e rs  i s  a q u e s ti o n  whi ch  th e  I n s t i t u t e  e x p ec ts  to  ex am ine  

a c t i v e ly  w it h  i t s  e x te rn a l  a d v is o r s .

R e sp e c tf u ll y  su b m it te d ,

Don ald B. To we r, M.D.
D ir e c to r
N a ti o n a l I n s t i t u t e  o f N e u ro lo g ic a l 
and Co mmun icat ive D is o rd e rs  and  S tr o k e
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INTRODUCTION:

The Na tion al Advisory  Commission on M ult ip le  Sc le rosis was appointed in  
February 1973 by the Secre tary of He alth,  Education and We lfa re,  in 
accordance with  an Act o f Congress, Pu bl ic  Law 92-563. The Nation al 
Commission's mandate was "To determine the most e ff e c ti ve  means of  
find in g  the cause o f and cures and treatm ents fo r  m u lt ip le  sc le ro s is .
Such study and in vestigation shall giv e p a rt ic u la r emphasis to  the need 
fo r  addi tio na l sup por t by the Federal Government and the means by which 
the  Federal Government can best pa rt ic ip a te  in  the e f fo r t  to find  the 
cause of  and cures and treatm ents fo r m ult ip le  sc le ro s is ."
In February 1974 the Commission tra ns mitted  it s  fi n a l re por t to  the 
Secretary of He alt h,  Education and We lfa re,  fo r tr ansm it ta l to  the 
Pres ide nt and the Congress. The Commission was chaired  by Mr. Charles 
W. V. Keares of New York, and it s  members inc luded Drs. Sta nley M. Aronson, 
Ly le A. French, George B. Koe lle , H. Houston M e rr it t,  Richard P. Schmidt, 
Ms. Jan ice Dudley, Mrs. El len R. Grass,  and Mrs. Mary El Ru ffn er. Dr.
Harry Weaver served as Execut ive D irecto r,  and Dr. Leo Fox was Senior 
NINCDS repr es en ta tiv e to  the Commission.

The Commission Report presented three types of recommendations, one which 
dealt  w ith  ov era ll fun din g'and  recommended spe c if ic  le ve ls  of  fund ing,  
both fo r  research in  the bas ic biom edical sciences and fo r research 
re le va nt  to  m ult ip le  sc le ro s is ; twenty  nine recommendations dealt  w ith  
spe c if ic  research items which had been recommended by the Advisory  Groups 
convened by the Commission du rin g it s  de lib e ra tions, and eleven 
recommendations dealt  esse n tia lly  w ith  adm in is tra tiv e items .

The Report was received by Congress but  the recommendations ther ein were 
not s p e c if ic a ll y  implemented, in  th a t the FY 1975 and 1976 budgets 
con tained no ad diti onal funds above in fl a ti o n a ry  inc reases .

-1-
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NINCDS Ap prop ria tions
Fisca1 Year (in  thou sands)

1974 $144,099 (in clud es  resto red 
funds from previous 
re ci ss io n)

1975 142,498
1976 144,446

As is  c le ar from the ta b le , the additi onal funds recommended by the 
Na tiona l Commission were not for thcom ing to  NINCDS and thus , implementation 
o f the  recommendations was delayed. Presumably, as the re su lt  o f th is  
de lay  and the disappo intment of  the  Nation al M ult ip le  Sc lerosis Socie ty 
w ith what appeared to  be a lack o f response on the pa rt  o f the most 
ap prop ria te  Federal Agency to  pa rt ic ip a te  in the e f fo r t  to  fi nd  "the cause of 
and cures  and trea tments fo r m ult ip le  sc le ro s is ,"  on A pri l 1, 1976, Hon. Paul 
G. Rogers, Chairman of the House Subcommittee on Health and Environment of  
the  Committee on In te rs ta te  and Foreign Commerce, asked fo r an In s ti tu te  
assessment o f it s  implementation of the recommendations of  the Nat ional 
Ad vis ory Commission on M ult ip le  Sclero si s.  Mr. Rogers asked the NMSS to 
assess the  In s ti tu te 's  response and th is  ev alua tion was presented in  a 
le t te r  from Dr. Harry  Weaver to  Congressman Rogers on May 10, 1976.
In the  le t te r  o f transm it ta l dated May 10, 1976, Miss Sy lv ia  Lawry,
Executive D irec to r o f the NMSS st ate d, " I tr u s t you w il l fi nd  the review 
o f assis tance in  connection w ith  the ov ersigh t hearing  you are pla nn ing , 
a t which time you may see f i t  also  to  examine the ex tent  to  which inadequate 
fund ing may have in te rfe re d with  the fu l l  imp leme ntat ion of  the Commission's 
Recommendations."

At  the  NANCDS Council meeting in  la te  June 1976, Mr. Palmer Brown, Pre sident 
o f the  NMSS, addressed the Council  and spoke of  the cont inuing  problem of  
re so lv in g the quest ion  of  the ex tent  to  which the In s ti tu te  had implemented 
the recommendations of the M ult ip le  Sc lerosis  Commission. Dr. Donald B.

-2-
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Tower, D ir e c to r o f NINCDS, requ es ted the  C ounc il 's  concurrence w ith  the  
ap po intmen t o f an Ad Hoc Work Group to  be co-c ha ired by Dr . Sidney C arter 
and Hr . Ch ar les  W. V. Meares,  members o f the  NANCDS C ounc il,  to  pro vide 
guidance  to  Dr . Tower and the In s t it u te  on the  problems whose backgro und  
has been o u tl in e d  above. The o th e r members ap po in ted to  the Ad Hoc Work 
Group were Drs . Richard T. Joh nson, Joseph Fole y,  Augustus Rose, Richard 
Schm idt, and Ha rry  Zimmerman.

The Ad Hoc Work Group met in  Bethesda on September 22 and November 23,
1976, in  ord er to  fo rm ula te  i t s  Rep or t. The Group co ns idered  bo th the  
sta tu s  o f im plem en ta tio n o f the Natio nal Advi so ry  Commission on MS R eport 's  
recommenda tions, and the e f fe c t  th a t the se  recommendat ions and th e ir  
im plem en ta tio n might  have on the balance o f the In s t it u te 's  Programs.

-3-
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IMPACT OF COMMISSIONS:

The NAHCDS Council Ad Hoc Work Group was convened to deal w ith  specif ic  
problems of impleme ntat ion of  the  recommendations of the Na tion al Advisory  
Commission on M ult ip le  Sclero si s.  This Commission was the f i r s t  in the 
pre sent se rie s of  Commissions focused on spec if ic  diseases which have an 
impact on the Na tiona l In s ti tu te s  of Health . Since th at time severa l othe r 
Commissions have been mandated, and at  pres en t, NINCDS is  host to  the 
Commissions on Epilep sy and on Hu nt ington 's Disease. A Commission focuses 
on a spec if ic  di so rder  and, in  ge ne ra l, the impetus fo r it s  ex istence comes 
from a group with  a commitment to  a p a rt ic u la r disease. There seems l i t t l e  
reason to  be lieve  th a t requests fo r  the cr ea tio n of s t i l l  more Commissions 
re la te d to  spec if ic  diseases w il l be den ied, unless Congress is  made more 
aware of what the promoters o f Commissions expect o f them.

What mig ht be the re a li s t ic  expecta tions  of the vo luntar y he al th agencies in  
askin g Congress to  au thor ize a Na tiona l Advisory  Commission? The Na tion al 
M u lt ip le  Sc lerosis  Socie ty can be used as a model to  answer th is  ques tion.
The primary purpose o f the Na tiona l M ult ip le  Sc lerosis  So cie ty is  to  discove r 
the  cause, cu re, and pre vention o f m ult ip le  sc le ro s is , and in c id e n ta ll y , 
but to  a less important degree, o f the heterogeneous group o f othe r demy elina tive 
di so rd ers . The Socie ty acts as a co ordina tin g center fo r research in  M ult ip le  
Scle ro s is ; i t  st imulates  research  and tr ie s  to  move i t  in  ap prop ria te  
d ir e c ti o n s ; i t  ra ise s and dis burses money to qu a li fied  in vestigato rs  with  
good and re leva nt  ideas.  The pa tien t se rv ice func tio n o f the Socie ty is  an 
impo rta nt  one but not  o f concern to  the present issue . In ask ing Congress to 
found a Commission on M ult ip le  Scle ro sis , the Socie ty had sev era l goals  in mind:

(1)  they wanted o f f ic ia l re co gn iti on  by the Uni ted Sta tes Government 
th a t a serious  he al th problem ex is ts ;

(2)  they wanted a mechanism th at would al low  them to  co lla te  what 
was then known about m u lt ip le  sc le ro s is , and to  id e n ti fy  which

-4-



697

inv es tig ators were working on problems that  might yi e ld  su itable  

info rmatio n directed  toward the cause and cure of the 

dis ord er;
(3) they hoped to id en ti fy  part icu la r areas of special promise so

that  research might be targeted toward those areas in the fu tu re ;

(4) they hoped to be able, on the basis of th is , to present a
program to Congress which would re su lt in the disbursement of 
funds to move toward the ob jecti ves;

(5) they rea lized  that  the to ta l money needed to support mul tip le  
sc leros is research was beyond the resources of  the Society and 
hoped to increase the amount of  government support targeted toward 

mul tip le  sc lerosis;
(6) they hoped to excite the biomedical research community on the 

po tent ia l of  research in mu ltiple sc lerosis.

What should be the response of  the National In st itu te s of Health to  the 
recommendations presented by a National Advisory Commission which focuses 
on a sp ec ifi c disease? I f  su ff ic ie n t addit ion al resources are availab le to 
allow  implementation of  the recommendations, there is  no d if f ic u lt y .  Given 
f in it e  resources and in fi n it e  demands on these resources, p ri o ri ti e s  must 
be se t. N1NCDS is  the component of  the National  In st itu te s of Health with  
sp eci fic  re sp onsi b ili ties fo r research and research tra in in g in a ll  of  the 
neu rologica l disorders . Approximate ly 45-50 m ill io n pa tients  in the United 
States  su ffe r from neurologica l and communicative disord ers . In th is  
populat ion , there are some 2 m ill io n  epile ptics.  Four to 5 m ill io n people 

are a ff li c te d  with the various forms of  the organic dementias. There are 
approx imately  250,000 to 500,000 mul tip le  sc leros is pa tients  and patients  
with clo se ly related disorders in the population . I t  is  clea r that 
prevalence rates,  cost bene fit  analyses, or estimates of  the fin an cial  cost  

of any given ill ness  must never be the sole determinant fo r the al loca tio n of  

funding fo r the support of  research. Mul tip le  Scle rosis poses a major 
challenge to the biomedical research community and, as a disease of  young 

ad ul ts , is  cl early  of v it a l concern to socie ty.

-5-
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In the Work Group's review o f the s it u a ti o n  posed by the recommendations 
o f the Commission Report a number of  problems became apparent.

1. The money requ ired to  ope rate  the  Commission was not se pa ra te ly 
ap prop ria ted by Congress. I t  was necessary fo r these funds to 
be taken out of  the NINCDS ap prop ria ted budget.

2. Ko addit io nal ap prop ria tio ns  were granted  to NINCDS in FY 75 or 
FY 76 to  assis t in  the implementation o f the Na tion al Advis ory 
Commission's recommendations.

3. The Ap prop ria tions  B il l fo r FY 77 indica tes th at both the 
Senate and the House Ap prop ria tio ns  Committees expect the 
In s ti tu te  to  meet or  to  exceed the m ult ip le  sc le ro si s research  
sup port ta rgets recommended by the Commission fo r  both bas ic 
and ap plied  research.  The FY 77 budget , however, includes on ly 
an increase o f $11,054 m il li o n  over the FY 76 budget. There is  
evidence th at at  le ast  some members o f the Congress viewed th is

<• increa se as s u ff ic ie n t to  enable NINCDS to implement a ll  the
Commission 's recommendations, whereas the Commission's to ta l 
recommendations fo r  increased fund ing  over the three years 
fo llo w in g it s  repo rt  amounted to  $19,902 m il lio n  ($7.02 m il lio n  
fo r  research s p e c if ic a ll y  re le va nt to  m ult ip le  sc le ro sis  and 
$12.9  m il lio n  fo r basic  biomedica l research in  the ne urolog ical  
sc iences ). However, a t the same tim e,  the Congress di re ct ed  the 
In s ti tu te  to  con tinu e it s  sup por t o f research in  the ne urolog ical  
diso rders and on diso rders o f hearin g and speech. Specifi c  
emphasis was di rected  to  research in  st roke , in  sp inal  cord 
rege ne ra tio n,  in hearin g imp airm ent , in  aut ism , and als o to 
expand research and tr a in in g  fo r  d ia betic neuropathy.

The Work Group be lieves th at the d iff ere nc es and problems between the 
NMSS and NINCDS have ar ise n in  pa rt  because o f fa il u re  to  de fin e in  the 
beginn ing,  and at  the time of the submission o f the recommendations, 
what the  expecta tions  of  each pa rty would be. In th is  co ntex t i t  is  
fea red th a t s im ila r misunderstandings w i ll  ar ise on the bas is o f 
di ve rgen t expecta tions from othe r Commissions which are now active . 
Acc ording ly , the Work Group discussed the basic  func tio ns  of a Commission,
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and in  th is  connec tion,  recogn izes  the value of Commissions in 
emphasizing the importance of the disease in question and in  assis ting 
those who are working  w ith  the disease to de fin e the st at e of  the problem 
at a given tim e. Once the problems have been de fined  and ap prop ria te 
data  have been brough t to get he r,  the acqu is it io n  of funds to  implement 
the  recommendations should consti tu te  a fu rt h e r separate step in  the 
process. Any pr ojec ts  which emerge from the work of a Commission should be 
su bjec t to  the rig orou s proc es s.of  peer review by ap prop ria te  sc ie n ti s ts  and 
ot he r concerned persons, in  the  manner which has made the Na tion al In s ti tu te s  
of Health  so successfu l in the past.  The danger in  the p ro li fe ra ti o n  of  
Commissions is  th a t in  the absence of  spec if ic  ad diti onal fund ing,  the 
p r io r it ie s  fo r  research by any given In s ti tu te  may we ll be taken out  o f the 
hands o f the peer review group and the  Advisory  Co un ci l, so th a t the p r io r it ie s  
o f the  overa ll he al th  problems w il l not  be se t by those most qu a li fi ed  
and th a t there w il l be a progressive  w h it tl in g  away of  the funds necessary 
to  do the  basic  research  on which any kind of  meaningful advance can be 
made in  the general f ie ld  o f science or  improvement o f he al th .

As a consequence o f these co ns ider at ions , the Ad Hoc Work Group recommends 
th a t Congress should be advised th at Commissions ought not be au tho rized 
(1) unless money is  approp ria ted to  operate  the Commissions, and (2)  unless 
i t  is  reco gnized th at ad diti onal funds w i ll  be needed to implement the 
Commission recommendations. The Work Group als o emphasized th a t when 
add it io na l funds are ap prop ria ted,  they must be al loca te d by the NIH on the 
basis  o f the peer review and Ad visory  Council process, which has proven it s  
wo rth in  the past.  Only w ith the in pu t o f the act ive biom edical research 
community, im p li c it  in  th is  dual rev iew process, can the apportionme nt o f 
funds be kept cu rren t with  the  's ta te  of  the a r t ' in  research .
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BASIC BIOMEDICAL AND D ISEASE ORIENTLD RESEARCH

The Report of the National Advisory Commission on Multiple Sclerosis 
recommended that support should be given for research both in basic 
studies in the neurological sciences and disease oriented research 
aimed at problems arising specifically in relation to multiple sclerosis.
In evaluating implementation by NINCDS of the Commission's recommendations, 
a central problem is the definition of that research which is relevant 
to multiple sclerosis. Clearly, research carried out on patients with 
multiple sclerosis, attempts to recover infectious agents from patients, 
epidemiologic or seroepidemiological studies of multiple sclerosis patients 
are universally considered relevant.

Beyond these limited areas of research, the definition of relevance becomes 
more difficult. For a disease whose cause, pathogenesis, early diagnosis 
and treatment is shrouded in obscurity, relevance cannot be judged with 
great precision. What may be considered purely basic research may turn out 
to be most relevant to multiple sclerosis if it provides an answer, or even 
a clue, to the cause and possible treatment of this condition. It is even 
within the realm of possibility that research in basic neuroscience or in 
basic biological processes may become highly relevant to more than one 
disease entity, including multiple sclerosis. Further, research pursued 
for the purpose of helping to understand seemingly unrelated disorders or 
disease processes may contribute most tellingly to our understanding of 
multiple sclerosis.

In the final analysis, it can be said that anything that may produce 
answers is relevant. It is perhaps possible to consider relevance in 
two categories, proximate and ultimate. Proximate relevance is clear, 
in that it involves research on patients who have multiple sclerosis, whereas 
ultimate relevance involves research which may have connections to the causes 
or treatment of multiple sclerosis. Most of the research funded by NIH would 
fall into the category of ultimate relevance because, for the most part,

-8-
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s c ie n ti fi c  va lid it y  is  much more convincingly  established  fo r th is  category 
than fo r the studies which are of  proximate relevance.

These varied defin it io ns of  relevance do not represent d is to rt ions of  fa ct  
or subterfuge, but a dif fer ence  of  opin ion and perspe ctive. I t  is  also 
clea r that relevance varies not only  with perspect ive but changes with  time.
In a disease where the cause is  unknown, and where many new leads may prove 
to be fa lse, continual mo dif ica tion of p ri o ri ti e s  is  es se nt ia l. In review ing 
the recommendations of  the Commission, which were w rit ten in 1973, i t  is 
cle ar  that  some of  the recommendations might not be made today and that  other 
stu die s, considered but rejected  by the Commission might now be considered 
important  and relevan t. In other words, relevance is  a constan tly  moving 
target  and any Commission's recommendations must be judged with reference to 
cu rre nt sc ie n ti fi c  va lid it y .

The s p ir it  of  the Mul tip le Sclerosis Commission's Report, however, is  s t i l l  
va lid . New ideas must be generated in the attack on th is  disease.
This is  perhaps beyond the accomplishment of any one inve st igator  and his 
colleagues. But r.ew avenues of  approach would fo llo w from periodic  inform al 
meetings of  peers, ca lled toge ther fo r the discussion of  sp ec ifi c problems 
and th e ir  possible so lut ion s. Thoughtful consideration  and emphasis should be 
given to  th is  approach among the recommendations provided by the Commission.
A cadre of  young investiga tors has become intere ste d and tra ined in th is  area. 
Ad dit ion al funding could be put to  productive use. Despite the 
budgetary st rict ure s of  the past several years, NINCDS has expanded 
it s  mul tip le  sc lerosis -re lated research and basic biomedical research 
relevan t to mul tip le  sc lerosis.  However, when only 1 in 6 research gran t 
applica tions  approved by Study Sections fo r funding can be paid with pre sen tly 
budgeted funds, even with spec ial emphasis given to mul tip le  sc lerosis- re la ted 
gra nts , some re levant , worthwhile  programs of  inve st igat ion may not be funded.

-9 -
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FOCUS FOR DCHYELINATING DISORDERS

The Report o f the Na tiona l Advisory  Commission on M ult ip le  Sc lerosis 
recommended th at the D irecto r o f NINDS (now NINCDS) delega te to  one member 
o f hi s s ta f f  ad m in is trativ e re sp o n s ib il it y  fo r a ll  research and development 
re le va nt  to  m ult ip le  sc le ro si s th a t is  funded by NINCDS, whether conducted 
in-house or  through extramura l gra nts  or  co nt ra ct s.  A complete l i s t  o f the 
Commission's recommendations fo r the  du tie s of  th is  in div id ual w il l be found 
on pages 126 through 123 of Volume 2 of the Report and Recommendations of  the 
Na tiona l Advisory  Commission on M ult ip le  Scler os is .

The Ne urolo gic al Disorders  Program of NINCDS is  pres en tly  conduc ting  a search 
to  id e n ti fy  a pote ntia l s ta ff  member who w il l con cen tra te on m ult ip le  scle ro si s 
and othe r demy elin ating dis orde rs  to  f u l f i l l  the Commission's recommendations 
fo r  e sse n tia lly  a fu ll - ti m e  m ult ip le  sc le ro si s foc us. The Work Group 
concurred th a t MIIICDS and NMSS share a common goal in  rec ogniz ing
m ult ip le  scle ro si s as a s ig n if ic a n t c ri p p ling  di so rd er  of  young ad ul ts  and 
shou ld work toge ther  in  tr y in g  to dete rmine the cause and pathogenesis of  
th is  condit io n, to  est ablis h c r it e r ia  fo r early diag no sis,  and to  dis cover 
an e ff e c ti v e  the rapy. Success of co lla bora tive e ff o r ts  between NINCDS and 
NMSS must re st to  a large ex tent  on the success of  the re c ru it in g  e f fo r t  to 
fi n d  the  in d iv id ual mentioned above. This  person should have as his 
prima ry concern and re s p o n s ib il it y  problems re la ti n g  to  m u lt ip le  sc le ro si s 
and re la te d di so rd er s.  His re s p o n s ib il it ie s  should includ e,  but not 
ne ce ss aril y be lim ited  to ,

(a ) se rv ing  as lia is o n  between NINCDS and NMSS
(b) being cu rren t on a ll  res earch , both c li n ic a l and ba sic,  

re la ti n g  to m ult ip le  sc le ro sis
(c ) being the contac t source fo r a ll  would-be in vestigato rs  

con tem pla ting research pr o je ct s re la ti n g  to  m ult ip le  sc le ro si s 
to  be funded by NINCDS.

(d) being responsib le fo r esta blis hin g in te r in s ti tu ti o n a l and in te r ­
d is c ip lin a ry  meetings through  a vari e ty  o f sources when empowered 
to  do so.

-10 -



703

The Group stressed th a t any posit io n desc rip tio n fo r  th is  person should 

emphasize the importance of  his co or dina tin g ro le . To do his work e ff e c ti v e ly , 

he should have as much access to  the s c ie n t if ic  meetings and de lib era tions 

o f NMSS as of NINCDS. The Work Group reemphasized th a t in  orde r to  f u l f i l l  

the ro le  projec ted fo r th is  in d iv id ual by a ll  the tasks sp el led out  fo r  him, 

he must be en th us ia s ti ca lly  committed to  the cause o f m u lt ip le  sc le ro s is , 

on a f u l l  time  assignment, and above a l l ,  a th ou gh tfu l dip lom at to  re co nc ile  

to  a common purpose, the (by th e ir  very na ture) d if fe r in g  ro le s of the NINCDS 

and the leading vo luntar y agency, the NMSS. I t  is  c le ar th a t the success of  

the  co lla bora tion depends upon the  activ e ro le  which th is  in d iv id ua l w il l pla y 

in  fo rm ulat ing po lic y and the imp lementation and ex plan at ion of  po licy  of  

one group to  the othe r.  The Work Group urged th a t grea t e ff o r ts  should be 

devoted to  the expe di tio us  recrui tm en t o f such an in d iv id u a l.  Time is  

c le a rl y  of  the essence as i t  is  o f gre at importance th at harmonious re la ti o n ­

ships be restored  between NINCDS and NMSS as soon as pssib le . The key ro le  

to  be played by th is  in d iv id ual becomes cle ar when i t  is  re aliz ed th a t the 

cur re nt  NINCDS e f fo r t  in  recrui tm en t has alr eady a llev ia te d  a grea t deal of  

the  'adv er sa ry ' s it ua tion  th a t ex is ted between NINCDS and NMSS a few months ago.

-11-
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CO NSID ERATIO N OF C 0 0 R D Ii IA T E D -C 0 L l.A 3 0 R A T I VE-C OOPERATI VC AT TA CK ON MS

The National Advisory Commission on Multiple Sclerosis recommended the 
launching of a coordinated--collaborative--cooperative attack on 
multiple sclerosis to serve as a supplement to individual investigator- 
designed research. This collaborative program would involve both 
interinstitutional and interdisciplinary cooperation. Initiation of 
this collaboration might be accomplished by arranging working conferences 
to bring together scientists active in areas which might provide leads 
for multiple sclerosis research to provide for a mutual exchange of ideas 
and perhaps even to establish an agenda for future research in a given 
area.

The Work Group concurred that this was a promising mechanism for 
the stimulation of innovative approaches to the solution of the problem 
of multiple sclerosis. They recommended that NINCDS consider this a 
suitable objective with a high priority. The Institute might also 
encourage interested groups to submit designs for such conferences, which 
would be reviewed on the basis of scientific merit, and assigned priority 
by an appropriate Study Section. It is thought that these kinds of 
small working meetings would help to reduce the dissemination time 
required for both results and inadequacies in the research produced in 
different areas and different disciplines. The Work Group recommended that 
the individual who is the Institute focus for MS research should be 
involved extensively in the coordination of these working meetings, which 
would be convened on an Ad Hoc basis, as appropriate. The participation 
in these meetings would change depending upon the topics to be considered. 
Some of these meetings would be funded by NINCDS, some should be funded 
by NMSS. It appeared to the Work Group that since this would be one of 
the major functions of the Institute's MS focus person, implementation 
should present few problems.



CONCERN FOR CLINICAL RESEARCH RESOURCES

The Report of the National Advisory Commission on Multiple Sclerosis 

emphasized that as multiple sclerosis is uniquely a disease of human 

beings and, there being no suitable animal model for study, a significant 

research effort should be directed toward appropriate utilization of 

the patient himself and of his tissues and body fluids. A reservoir of 

well-studied multiple sclerosis patients, carefully classified and 

longitudinally followed by neurologists interested in the clinical aspects 

of the disease, is an important and necessary resource. In acknowledging 

the merits and desirabilities of maintaining and establishing a limited 

number of clinical research centers for multiple sclerosis the Work Group 

recognizes that NINCDS, under present policy regulations, is restricted to 

the funding of research and research training, and cannot fund patient care 

and services. However, in the sense that clinical research centers which 

meet such criteria provide an essential research function which comes 

within the scope of the research mission of NINCDS, core support of such 

centers might reasonably be considered for funding. This might be dene 

by providing salaries for one or more selected members of faculty involved 

in the center, or in other ways that are compatible with NIH policy.

By whatever means it is done, the Work Group believes support of such centers 

is important to multiple sclerosis research and hopes that some way can be 

found for NINCDS to fund at least a part of it.

The Work Group recognizes that the number of clinical research centers, 

as described above for multiple sclerosis, is dependent upon the fundamental 

interests and clinical competencies of applicant groups. Therefore, in 

establishing centers, caution and careful scientific evaluation must be 

exerted, regardless of geographic location. It is clear that research 

applications should define precisely the research for which the patient 

resource is desired. The Work Group concurred that the clinical resources 

provided by clinical research centers for multiple sclerosis are essential 

and attempted to explore other possibilities of support for the centers.
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It was concluded that hospitals in which research is carried on do not have 
internal funds available for such specialized clinic functions and that 
local community funding cannot be depended upon to provide the necessary 
ongoing support. The National Multiple Sclerosis Society, as the granting 
agency concerned with both research and patient care in multiple sclerosis, 
might be depended upon to carry a portion of the financial responsibility in 
the support of such centers, whether considered as research or as service. 
NINCDS, in its role of supporting research in multiple sclerosis, could 
perahps provide support for the coordination of clinical research being 
carried out in the centers. The importance of the resource was viewed as 
so critical by the Work Group that ways to merge private and public sector 
funds should be explored to greater depth. This was suggested as an 
important role for the individual who will serve as a focal point for 
NINCDS efforts in research related to multiple sclerosis.

-14-
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SUMMARY

The National Advisory Neurological & Communicative Disorders & Stroke 

Council Ad Hoc Work Group to consider the Report of the National 

Advisory Commission on Multiple Sclerosis has reviewed the responses of 

the NMSS and the NINCDS to the Report and their interactions since the 

presentation of the Commission Report.

To facilitate cooperation and collaboration between NINCDS and NMSS the 

Ad Hoc Work Group urges that the Neurological Disorders Program of the 

NINCDS recruit, as soon as feasible, the individual who will serve as a 

focal point for the Institute for all research and development relevant to 

multiple sclerosis and other demyelinating disorders. This individual will 

function as a coordinator between NINCDS and NMSS. He will also assist NINCDS 

in implementing coordinated, collaborative, cooperative studies on multiple 

sclerosis.

The Work Group considered the problem of definition of research relevant 

to multiple sclerosis as distinguished from basic biomedical research in 

the neurological sciences. The Work Group concluded that the definition 

of relevance must vary not only with perspective but also must change 

with time. However, differences in interpretation are probably not so 

great as to preclude interaction. The problem of relevance will require 

continuing redefinition and will need to be the subject of continuing 

examination both by NINCDS and NMSS.

The Work Group considered the problems of support of-a reservoir of well- 

studied multiple sclerosis patients as a clinical research resource of 

crucial import for the advancement of our understanding of multiple 

sclerosis. The Work Group urged that the NINCDS person who will be the 

focal point for MS research explore in depth the ways to merge private and 

public sector funds, so that these valuable resources can be maintained 

and expanded if deemed advisable.

-15-
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The Work Group considered the problems im p li c it  in  the p ro li fe ra ti o n  o f 
Commissions de al ing  w ith  spe c if ic  diseases. In the absence of  spec if ic  
addit io na l funding fo r  the recommendations of  Commissions, the p r io r it ie s  
fo r  research by any given  In s ti tu te  may we ll be taken ou t o f the hands of 
those most qu a li fi ed  to judge and the re may be pro gre ssive  w h it tl in g  away 
o f suppor t fo r fundamental research so necessary as a ground work fo r 
any meaningful advances in  science or  health care. The Work Group 
emphasized th e ir  commitment to  the concept o f the peer review and 
Advisory  Council process as being most li k e ly  to  produce s c ie n t if ic a ll y  
v a li d , de fens ib le orde ring of p r io r it ie s  w ith in  any given  program.

-16-
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MULTIPLE SCLEROSIS

M u lt ip le  s c l e r o s i s  (MS) i s  a d e v a s ta t in g  n e u ro lo g ic a l  d is o rd e r  o f 
youn g a d u l t s .  I t s  u n p re d ic ta b le  e p is o d e s  a t t a c k  th e  b r a in  and  s p in a l  
co rd  and  d e s tr o y  Vite p r o te c t iv e  n erv e  c o v e ri n g  c a l le d  m y e li n . When 
m yel in  d e s t ru c t io n ,  o r  " d e m y e li n a ti o n "  o c c u rs , m es sa ges  fro m n e rv es  to  
m usc le s and  se n so ry  o rg an s a re  imped ed o r  l o s t ,  c a u s in g  v a ry in g  d eg re es  
o f im pai rm en t.  The  e x te n t  an d lo c a t io n  of  d e m y e li n a ti o n  d e te rm in es  
sym ptom s and s e v e r i ty .  The se  ca n in c lu d e  im pa irm en t o f m us cl e s t r e n g th , 
c o n t r o l , o r movement o r  th ey  ca n r e s u l t  in  se n so ry  d is tu rb a n c e s  su ch  a s  
b lu r re d  v is io n  o r  sp eec h p ro b le m s.  L*hcn m yel in  d e s t r u c t io n  I s  e i t h e r  
w id es pre ad  o r c r i t i c a l l y  lo c a te d , i t s  e f f e c t s  a rc  c r ip p l in g .

be ca us e m yel in  d e s t r u c t io n  i s  s p o ra d ic  and m yeli n  r e p a i r  i s  on ly  
p a r t i a l ,  MS sym ptom s fo ll o w  a t o t a l l y  u n p re d ic ta b le  c o u rse . MS p a t i e n t s  
may ha ve  symptom s w hi ch  o ccu r on ce  w it h  no a d d i t io n a l  e p is o d e s ; o r  th ey  
may ha ve  a p ro g re s s iv e  s e r i e s  o f ep is o d e s  w it h  v a ry in g  p e r io d s  of  
e x a c e rb a ti o n  (w ors en in g of sym pto ms ) fo ll ow ed  bv re m is s io n  ( c e s s a t io n  o f 
sy mptom s) ; o r th ey  may hav e c h ro n ic  p ro g re s s iv e  symptom s. T h is  co u rs e  
d i f f e r s  f o r  ea ch  p ers o n  w it h  MS.

Thu s,  ea ch  yo un g man o r  woman a f f l i c t e d  w it h  1!S mus t en dure  th e  
burd en  n o t on ly  c f  co p in g  w it h  th e  sym pto ms , b u t th e  u n c e r ta in ty  o f how 
to  c a r ry  o u t l i f e ' s  a c t i v i t i e s  w it h o u t kn ow ing how o f te n  th e  symptom s 
w i l l  s t r i k e ,  how lo ng  th ey  w i l l  l a s t ,  o r how se v e re  o r in c a p a c i t a t in g  
th ey  may be come. t

I t  i s  e s ti m a te d  th a t  250 ,0 00 Am er ican  men and women be tw ee n th e  
ages o f 20 and 40 a re  v ic ti m s  o f MS; a n o th e r 25 0,0 00 s u f f e r  fro m c lc s e ly  
r e l a t e d  d em y e li n a ti n g  d i s o r d e r s .

The  ca use  an d cu re  o f MS a re  a s  y e t unk nown . The  p ro g n o s is  i s  
u n c e r ta in . But re m ark ab le  advan ce s in  u n d e rs ta n d in g  "s lo w " v i r u s e s ,  
coup le d  w it h  im p o rt an t d is c o v e r ie s  co n cern in g  th e  immune (d e fe n se ) 
sy s te m , as w e ll  a s  an  in c re a s e d  u n d e rs ta n d in g  o f m y eli n  ha ve  b ro ugh t net? 
l e v e l s  of s o p h i s t i c a t io n  to  MS rc -s carc h . I t  may w e ll  be  th a t  th e  key to  
d em y e li n a ti o n  and  to  MS l i e s  in  an  in t e g r a t io n  o f th e s e  th r e e  co m po ne nt s.  

O b li g a ti o n s  fo r  Pro g.r rro s in  M u lt ip le  S c le ro s is  and  R e la te d  D is o rd e rs

--------------------------------------------------------------------------------------------------------- - y-

19 74 19 7 5 1976 e s ti m a te  e s ti m a te
N a ti o n a l I n s t i t u t e s  

o f  H ea lt h :
N a ti o n a l I n s t i t u t e  
o f  N eu ro lo g ic a l 
an d Co mmun ica tiv e 
D is o rd e rs  and
S tr oke  ....................... $ 5 ,3 9 0 ,0 0 0  $6 ,9 30 ,0 00  $9 ,5 9 0 ,0 0 0  $11 ,0 60 ,0 00  $ 1 1 ,4 3 6 ,COO
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f N eu ro lo g ic a l and  Co mmun icat ive D is o rd e rs  an d S tr o k e

The N a ti o n a l A dvi so ry  Comm iss ion  on M u lt ip le  S c le r o s is  w ro te  in  i t s  
1974 r e p o r t ,  " . . . t h e  tim e i s  now f o r  a c o n c e r te d , w el l- m an ag ed  e f f o r t  to  
u n ra v e l th e  m y s te r ie s  o f MS." The I n s t i t u t e  has in c o rp o ra te d  many 
re co m m en da tion s made by  th e  nine -m em be r M u lt ip le  S c le r o s is  Com missio n,  
ap p o in te d  by  th e  S e c re ta ry  o f H e a lt h , E d u ca ti o n , and W el fa re  in  acco rd ance  
w it h  P u b li c  Law 92 -5 63 .

As su g g est ed  by th e  Co mmiss ion and  occasio n ed  by  im p o rt an t r e s e a rc h  
le a d s , th e  NINCDS ha s g r e a t ly  i n t e n s i f i e d  i t s  MS r e s e a rc h  h e re  a t  th e  
NINCDS and  a t  o th e r  i n s t i t u t i o n s ,  in c lu d in g  su p p o rt  o f f iv e  m aj or MS 
C l in i c a l  R es ea rc h C e n te rs . In  a d d i t io n , MS re s e a rc h  c o n ti n u e s  to  be  a 
m aj or co nce rn  of th e  I n s t i t u t e ’s in tr a m u ra l pr og ra m . The two m aj or 
NINCDS la b o r a to r i e s  c u r r e n t ly  en ga ge d in  v i r a l  r e s e a rc h  ha ve  bee n 
au gm en ted by  a r e c e n t ly  e s ta b l is h e d  Ne uro immu nology  B ra nch , he ad ed  by  a 
le a d in g  n e u ro ic m u n o lo g is t,  who i s  co n d u c ti n g  bo th  b a s ic  and  c l i n i c a l  MS 
r e s e a rc h . B asi c  re se a rc h  d i r e c t l y  r e la te d  to  th e  n c u ro ch em is tr y  of  
m yel in  i s  b e in g  co nduct ed  in  two o th e r  NINCDS l a b o r a to r i e s .

A ls o , a s  su gg est ed  by th e  Co mmissio n, a c o n t r a c t  has  be en  aw arde d 
to  a s c e r ta in  th e  o v e r a l l  im pa ct  o f MS by d e te rm in in g  in c id e n c e , p re v a le n c e  
and c o s t s .  The  c o u n try 's  6 ,4 43  n e u r o lo g is t s  and n eu ro su rg eo n s and 2, 00 2 
p ri m ary  c a re  p h y s ic ia n s  ( s e le c te d  a t  ran dom)  ha ve  bee n as ke d to  id e n t i f y  
a l l  p o s s ib le  and  p ro b ab le  MS., p a t i e n t s  se en  d u ri n g  th e  s ix - y e a r  p e r io d  
197 0 th ro u g h  1975«  The sa m e* in fo rm ati on  i s  b e in g  c o l le c te d  fro m th e  
n a t i o n s ' 267 te a c h in g  h o s p i t a l s  and  a sa m pl e o f 458 n o n -te a c h in g  h o s p i t a l s  
to  p ro v id e  a co m pr eh en si ve asse ssm en t o f in c id e n c e  and p re v a le n c e .
A f te r  d u p l ic a t io n  i s  e li m in a te d , p a t i e n t s  w i l l  be  as ke d to  p ro v id e  
in fo rm a ti o n  on  th e  d i r e c t  and  i n d i r e c t  c o s ts  o f th e  d is e a s e  by  keep in g  a 
90-d ay  d ia r y  o f a l l  h e a l th  r e la te d  e x p e n d it u re s .

V ira l  In volv em en t in  MS?

Work on th e  p o s s ib le  v i r a l  o r ig in s  o f MS re c e iv e d  a tre mendo .us  
b o o st a f t e r  th e  b r i l l i a n t  d em o n s tr a ti o n  o f th e  e x is te n c e  o f  "s lo w  v i ru s e s "  
by t h i s  y e a r 's  No bel L au re a te  in  M ed ic in e and P h y sio lo g y , D r.  D. C a rl e to n  
G ajd use k , w or ki ng  w it h  Dr . C la re n ce  Gibbs  and  c o l le a g u e s . The s c i e n t i s t s  
showed  th a t  a t  l e a s t  two d is o r d e r s  a f f e c t in g  th e  c e n t r a l  n erv ous sy st em  
(CNS) a rc  ca use d by a ty p ic a l  v i r u s e s  w h ic h .l ie  do rm an t in  th e  bo dy  fo r  
y e a rs  b e fo re  some mechanism  t r ig g e r s  them in to  a c t io n .

W hi le  MS h e a rs  no  re se m bla nce  to  th e s e  o th e r  two slow  v i r u s  d is o rd e r s  
slow  v i r u s e s  may ca use  s e v e ra l d i f f e r e n t  ty p es  o f  d is e a s e s . A rg ui ng  
a g a in s t  th e  th eo ry  of  slow  v i r a l  in vo lv em en t in  MS i s  th e  i n a b i l i t y ,  as  
y e t ,  to  tr a n s m it  i t  to  la b o ra to ry  an im als  in  th e  c l a s s i c a l  p ro o f o f a
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v i r u s .  Ho we ver, s e v e ra l  im p o rt a n t f a c to r s  im p l ic a te  v i r a l  in vo lv em en t:  
f i r s t ,  th e re  i s  an in fl am m ati o n  ar ou nd  bl ood v e s s e l s ,  c o n s i s t e n t  w it h  
v i r a l  in f e c t io n .  Sec on d,  e p id e m io lo g ic a l s tu d ie s  o f  th e  p a t t e r n  and  
d i s t r i b u t i o n  o f MS su g g e s ts  a la te n t:  v i r a l  i n f e c t i o n .  Such s tu d ie s  ha ve  
shown th a t  p e rs ons who m ig ra te  from  a re a s  o f h ig h  r i s k  fo r  MS to  a low  
r i s k  a re a  b e fo re  ag e 15 (end  p o s s ib ly  a s  e a r ly  us b e fo re  ag e 5) ad opt 
th e  low r i s k  o f t h e i r  new c o u n tr y ; w h il e  th o se  who m ig ra te  a f t e r  ag e 15 
m a in ta in  th e  h ig h  r i s k  o f  t h e i r  ho m el an d.  T h is  s u g g e s ts  th a t  some 
f a c to r  o r co m bin at io n  o f e v e n ts  o p e ra ti n g  e a r ly  in  l i f e  le a d s  to  th e  
su bse quen t dev el op m en t o f  MS. T h ir d , many MS p a t i e n t s  ha ve e le v a te d  
c e re b ro s p in a l le v e l s  o f  im m un og lo bu lin  C which  i s  c o n s i s t e n t  w it h  a 
v i r a l  i n f e c t io n .  Im mun og lo bu lin G i s  an  a n ti b o d y  a g a in s t  m e a s le s . 
S ig n i f i c a n t ly ,  h ig h  l e v e l s  o f t h i s  an ti b o d y  ha ve  bee n fo un d among a l l  
p a t i e n t s  w it h  an o th e r  n e u ro lo g ic a l  d is o r d e r , su b a c u te  s c le ro s in g  
p a n e n c c p h a li ti s  (SSPE)  , ca use d by  a sl ow , d e f e c t iv e  m easle s v i r u s  whi ch  
s t r i k e s  in  th e  te en ag e  y e a r s .

B ec au se  b o th  SSPE and  MS p a t i e n t s  hav e in c re a se d  im m un og lo bu lin  G 
l e v e l s ,  and  s in c e  SSPE i s  known to  be  ca use d by d e f e c t iv e  m eas le s  
v i r u s ,  th e r e  i s  s p e c u la t io n  th a t  MS a ls o  may be  ca use d  by  a d e f e c t iv e  
v i r u s  w hi ch  m ig ht be  m e a s le s . D r.  Jo hn  Sev er  and c o ll e a g u e s  a t  th e  
I n s t i t u t e ' s  B eth esd a l a b o r a to r i e s  foun d th a t  th e  SSPE m eas le s v i r u s  has  
a d e f e c t iv e  m a tu ra ti o n  p ro c e s s  w hi ch  may accoun t f o r  th e  v i r u s ' slow  
in f e c t i o n  r a t e .  A d d it io n a l kn ow ledg e on how v i r a l  in f e c t i o n  may be  
slow ed  i s  em er gi ng  fro m in te n s iv e  s tu d ie s  by NIMCDS s c i e n t i s t  Dr. R obert  
L a z z a r in i and  c o l le a g u e s , an d o th e r s ,  o f v i r a l  fr ag m en ts  w hi ch  a re  
a c c id e n t ly  form ed  by  c e r t a in  v i r u s e s  d u ri n g  r e p l i c a t i o n .  They a re  
c a l le d  d e f e c t iv e  i n t e r f e r i n g  (D I) p a r t i c l e s  and a re  n o t i n f e c t i o u s .  But 
im p o rta n tl y  when th ey  e n te r  a c e l l  w it h  th e  in f e c t io u s  v i r u s ,  th ey  sl ow  
dowai v i r a l  in f e c t io n  by  s u c c e s s fu l ly  co m pe ting w it h  th e  i n f e c t io u s  v i r u s  
f o r  m a te r ia l s  ne ed ed  fo r  r e p l i c a t i o n .  In  a d d i t io n  p r e li m in a ry  s tu d ie s  
su g g e s t t h a t  DI p a r t i c l e s  may a ls o  s t im u la te  a t  l e a s t  on e p a r t  o f th e  
b o d y 's  immune (d e fe n se ) sy st em . Work i s  und er  way to  d e te rm in e  w heth er 
DI p a r t i c l e s  may be in v o lv ed  in  th e  slowdown o f th e  SSPE m easl es v i r u s .

F u r th e r  im p l ic a t io n  o f  m eas le s  o ccu rr ed  j u s t  a few  mon ths ago w it h  
a r e p o r t  by D rs . L ouis  P e r ts c h u k , A lb e r t Coo k, and Ja g d is h  Gup ta  o f Long  
I s la n d  C o ll eg e  H o s p it a l and  K in gs  Co un ty  H o s p it a l.  M eas le s a n t ig e n  was 
r e p o r te d ly  foun d in  th e  sm a ll  bo wel  o f 30 MS p a t i e n t s  b u t in  no ne  o f th e  
24 non-MS c o n t r o ls . The s c i e n t i s t s  ha ve  p o s tu la te d  th a t  a ch ro n ic  . . 
m easle s in f e c t io n  c f  th e  sm a ll  bo wel  co u ld  hav e a c ro s s  r e a c t i v i t y  to  
th e  CMS, e s s e n t i a l l y  mak ing th e  bo dy  " a l l e r g i c "  to  i t s  own c e l l s .  I f  
f u r th e r  in v e s t ig a t io n s  s u b s t a n t i a t e  th e  f in d in g s , i t  may be  one. o f th e  
s t r o n g e s t  le a d s  to  d a te  l in k in g  m eas le s  v i r u s  to  MS. I n s t i t u t e  s c i e n t i s t s  
c u r r e n t ly  a re  e v a lu a ti n g  th e  f in d in g s  to  d e te rm in e  w heth er a d d i t io n a l  
s tu d ie s  a re  nee ded .
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S tu d ie s  o f  o th e r  p o s s ib le  MS c a u s in g  v i r u s e s ,  b e s id e s  m e a s le s , a ls o  
a rc  b e in g  a c t iv e ly  p u rs u ed . Dr.  R ic hard  Ca rp  and c o ll e a g u e s  a t  th e  Mew 
Yo rk S ta te  I n s t i t u t e  fo r  B asi c  R ese ar ch  in  M en ta l R e ta rd a ti o n  i n i t i a l l y  
r e p o r te d  i s o l a t i n g  an  ag e n t fro m I'S p a t i e n t s ' b r a in  t i s s u e  and  s e r a .
The se  f in d in g s , ba se d on ex tr em ely  d i f f i c u l t  and  co mplex  t e s t s ,  w er e n o t 
co nfi rm ed  u n t i l  l a s t  y e a r  whe n Dr.  W erne r H en le  and c o ll e a g u e s  fro m 
P h il a d e lp h ia  C h il d re n s  H o s p it a l r e p o r te d  s u b s ta n t i a t io n  end  e x te n s io n  o f 
the . s t u d i e s .  Work i s  c o n ti n u in g  to  f u r th e r  i n v e s t i g a t e  th e s e  f in d in g s . 

Immune Sy ste m A lte r a t io n s  in  MS?

I f  a common v i r u s  i s  in v o lv ed  in  MS, why a re  on ly  a few  peo p le  
a f fe c te d  by  i t ?  B eari ng  on  t h i s  q u e s ti o n  a re  im p o rt an t s tu d ie s  r e p o r te d  
t h i s  y e a r  concern in g  th e  immune (d e fe n se )  sy st em  o f  MS p a t i e n t s .  P re ­
li m in a ry  ev id en ce  now su g g e s ts  th a t  th e r e  may be  some a s s o c ia t io n  be tw ee n 
s u s c e p t i b i l i t y  to  MS and  in h e r i te d  " h is to c o m p a ta b i li ty  a n t ig e n s " .
D uri ng  th e  p a s t  few y e a r s , in c r e a s in g ly  co n v in c in g  ev id en ce  o f a g e n e t ic  
p r e d i s p o s i t io n  to  MS has  bee n am as se d.  I n i t i a l ,  i n t e r e s t  d e r iv e d  from  
s tu d ie s  o f  t i s s u e  r e j e c t i o n  in  t r a n s p la n t  p a t i e n t s ,  whe re  h is to c o m p a ta b i l i ty  
(11LA) a n t ig e n s  were fo un d to  ev ok e t i s s u e  r e j e c t i o n .  The se  a n ti g e n s  
se rv e  as m ar ker s o f an  in d iv id u a l s ' u n d e r ly in g  h is to c o m p a ta b i l i ty  genes;  
s i g n i f i c a n t l y ,  in  mice th e s e  gen es  have , bee n shown by  a numb er o f  s tu d ie s  
to  be c lo s e ly  li n k e d  to  gen es  which  c o n tro l  s p e c i f i c  immune re sp o n s e s .

HLA a n ti g e n s  a re  s t r a t e g i c a l l y  lo c a te d  on th e  c e l l  s u r f a c e , and a re  
th o u g h t to  se rv e  as r e c e p to r s  fo r  v i r u s e s .  I n i t i a l l y ,  AO p e rc e n t o f  MS 
p a t i e n t s  w er e fo un d to  ha ve  two  s p e c i f i c  h is to c o m p a ta b i l i ty  a n t ig e n s , 
la b e le d  HLA-A3 and HLA-B7. S ubse quent s tu d ie s  show ed an  ev en  h ig h e r  
in c id e n c e  (70 p e rc e n t)  o f a n o th e r  a n t ig e n , HLA-DW2. Mow, in  an  e x c i t in g  
new dev el opm en t t h i s  y e a r , two l a b o r a to r i e s  ha ve  fo un d th a t  B - c e l l '( a  
ty p e  o f w h it e  c e l l )  a n t ig e n s , occu r in  90 to  100  p e rc e n t o f  I’S p a t i e n t s  
t e s te d .  I n te n s iv e  s tu d ie s  a r e  in  p ro g re s s  a t  NINCDS by  D rs . D al e M cF ar lin  
and  He nry McF ar land  to  s u b s ta n t ia te , th e s e  f in d in g s  by D rs . H. J .  W in ch es te r 
and a s s o c ia te s  a t  R o c k e fe ll e r  U n iv e r s i ty , New Yor k,  an d Dr. P.  I .  T e ra sa k i 
and c o l le a g u e s , a t  UCLA, under c o n t r a c t  to  NINCDS.

In  d rd e r  to  an a ly ze  t h i s  a s s o c ia t io n  be tw ee n HLA ty p e s  and  MS in  
g r e a te r  d e t a i l ,  fo u r im p o rt a n t s tu d ie s  ha ve  be en  i n i t i a t e d .  F i r s t ,  th e  
Ne uroimmun olo gy  an d I n f e c t io u s  D is e a se  B ra nch es  in  th e  I n s t i t u t e ' s  
In tr a m u ra l R ese ar ch  Pr og ram a re  c o n d u c ti n g  s tu d ie s  o f f a m i l ie s  in  which  
more th an  on e member has MS.

S econ d ly , a m as si ve st u d y  i s  b e in g  co nduct ed  in  th e  S c o t t i s h  Orkn ey  
and  S h e tl an d  I s la n d s  whe re  an  a s to u n d in g  250 p ers o n s p e r  every  10 0, 00 0 
ha ve  MS ( th e  h ig h e s t known p re v a le n c e  o f  MS in  th e  w o r ld ) . D r.  Da vid  
P osk anzcr and c o ll e a g u e s  a t  M a ssach u se tt s  G en er al  H o s p it a l,  B ost on , 
co n d u c ti n g  th e  st udy  under c o n t r a c t  to  th e  NINCDS, i s  e x p lo r in g  th e
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r e l a t i o n s h ip  be tw ee n MS and  h is to c o m p a tn b i l i ty  a n t ig e n s  and  o th e r  p o s s ib ly  
r e la te d  b io lo g ic a l  f a c to r s .  A d d i t io n a l ly , NIKCDS c o n t r a c to r  l) r.  Der ek  
R o b e rt s , U n iv e rs it y  o f M cw ca st lc , i s  in v e s t ig a t in g  th e  g e n e ti c  l in e a g e — 
goin g ba ck  200 y e a r s —o f MS p a t i e n t s ,  t h e i r  f n n i l i c s  and non-MS c o n t r o l s .
T h is  i s  p o s s ib le  b ecause  th e  I s la n d s  ha ve  e x t r a o r d in a r i l y  w e ll  k ep t 
r e c o rd s  fro m p a r is h  m arr ia g e  and d e a th  c e r t i f i c a t e s .  In fo rm a ti o n  
g ain ed  fro m in te rv ie w s  w i l l  be  v e r i f i e d  and w i l l  show w heth er MS in c id e n c e  
ca n be  t ra c e d  ba ck  to  a p a r t i c u l a r  fa m il y , as was  th e  ca se  in  t h i s  
c o u n tr y  w it h  an o th e r  n e u ro lo g ic a l  d is o r d e r , H u n ti n g to n 's  d i s e a s e .

T h ir d , 100 p a t i e n t s  w it h  MS a rc  b e in g  s tu d ie d  by  D r.  Don ald S i lb e rb e rg  
and c o ll e a g u e s  a t  th e  I n s t i tu te - s u p p o r te d  MS C l in ic a l  R ese arc h  C en te r a t  
th e  U n iv e rs it y  of P e n n sy lv a n ia .

F o u rt h , NIMCDS g ra n te e  D r.  Ro ge r D e te ls  and c o ll e a g u e s  a t  UCLA a re  
fo ll o w in g  150 f a m ili e s  w it h  a t  l e a s t  two mem bers  w it h  MS, in c lu d in g  75 
f a m i li e s  w it h  MS among p ri m ary  r e l a t i v e s .  Of p a r t i c u l a r  a d d i t io n a l  
i n t e r e s t  i s  a c l u s te r  o f MS p a t i e n t s  in  King  C ou nt y,  W as hin gto n, whe re  8 
s tu d e n ts  o f th e  sa ne h ig h  sc h o o l g ra d u a ti n g  c la s s  o f 195 3 no t; hav e MS.
The  in v e s t ig a to r s  a ls o  a re  o b ta in in g  d a ta  on th e  c o s ts  o f MS in  t h e i r  
st u d y  p o p u la ti o n .

What Rol e Doe s M ye lin  P la y?

I f  a v i r u s  o r immune sy st em  d e f e c t s — or b o th — a rc  o p e ra ti n g  in  MS, 
wha t i s  t h e i r  r o le  in  d em y e li n a ti o n ?  HINCDS ch em is ts  D rs . R ic hard  
Q u arl e s and  Jo se ph Podusl o  ha ve  show n th a t  mammals  hav e a h ig h  m o le cu la r 
w e ig h t g ly c o p ro te in  whi ch  acco u n ts  fo r  a m aj or p ro p o r t io n  o f th e  m yel in  
s u r f a c e . The se  g ly c o p ro te in s  a r e  th e  f i r s t  to  be  d e s tr o y e d  by  to x ic  
a g e n ts . F u rt h e rm o re , in  o th e r  c e l l s ,  th ey  a re  known to  be  r e c e p to r s  fo r  
c e r t a i n  v i r u s e s .  S c i e n t i s t s  b e l ie v e  ch an ge s in  g ly c o p ro te in s  may be  
in v o lv ed  in  th e  r e g u la t io n  of  v i r a l  r e p l i c a t i o n .

In  a d d i t io n , on e o f th e  mos t e x c i t in g  advan ce s in  MS r e s e a rc h  t h i s  
y e a r  co n cern s a p r o te in  compo nent  o f m y e li n , c a l i c o  m yel in  b a s ic  p r o te in .
In  two  s e p a ra te  s tu d ie s  su p p o rt ed  by  th e  R a ti o n a l M u lt ip le  S c le r o s is  
S o c ie ty , ope by  D rs . Guy McKnann, R ob er t I’cr ndo n and  S te ven  Cohen a t  The 
Jo hns Hop kins  U n iv e r s i ty , D a lt im o re , th e  o th e r  by  Dr . Jo hn  W h it t ie r  a t  
th e  U n iv e r s i ty  o f T enness ee , Me mp his , m yel in  b a s ic  p r o te in  wa s foun d in  
th e  c e re b ro s p in a l  f l u id  o f p a t i e n t s  w it h  MS b u t se ld om  in  f l u id  Prom 
p a t i e n t s  w. ith  o th er-  n e u r o lo g ic a l  d i s o r d e r s . The se  o b s e rv a ti o n s  wer e 
made p o s s ib le  th ro ugh  a new te c h n iq u e  (r ad io im m unoass ay ),  w hi ch  em ploy s 
r a d io a c t i v i t y  to  r e v e a l  th e  p re se n c e  c i  a s p e c i f i c  p r o t e in .  M or eo ve r,  
in c re a se d  am ou nts o f m yel in  b a s ic  p r o te in  c o r r e la te d  w it h  in c re a s e d  MS 
a c t i v i t y .  P a t ie n ts  w it h  i n a c t iv e  MS bad  no c e r e b ro s p in a l  f l u id  m yel in  
b a s ic  p r o te in ;  th o se  w it h  s lo w ly  p ro g re s s iv e  MS ha d low p r o te in  l e v e l s ;  
w h il e  p a t i e n t s  w it h  an  a c u te  MS a t t a c k  had v ery  h ig h  p r o te in  l e v e l s .
T hus , t h i s  te ch n iq u e  has  g r e a t  p o t e n t i a l  fo r  e v a lu a t in g  p o t e n t i a l  MS 
d ru g s ; th o se  which  t f f e c t i v e x y  re d u ce  m yel in  b a s ic  p r o te in  l e v e l s  co uld  
re a so n a b ly  be  expecte d  to  p ro duce  on im prov ed  c l i n i c a l  p i c t u r e .  F u rt herm ore
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d ru g  e v a lu a t io n  wo uld  be  o b je c t iv e .  T h is  wo uld be  n tr em en do us  ad v an ta g e  
over th e  c u r re n t  s u b je c t iv e  a sse ssm en t by p a t i e n t s  which  i s  w ro ug ht  w it h  
d i f f i c u l t i e s  s in c e  MS sym ptom s ca n d is a p p e a r  fo r  no  a p p a re n t re a so n  and  
way be  t o t a l l y  u n re la te d  to  d ru g e f f i c a c y .

T re at m en t

M ye lin b a s ic  p ro te in  p o t e n t i a l l y  a l s o  may be  a tr e a tm e n t f o r  MS.
When in je c te d  in to  a n im a ls , t h i s  p r o te in  cau ses  a d is e a s e  in  a n im a ls , 
c a l le d  E xperi m en ta l A l le rg ic  E n c e p h a lo m y e li ti s  (FAE) whi ch  i s  s im i l a r  to  
MS. Bu t i n t e r e s t i n g l y ,  su bse quen t i n je c t io n s  o f  th e  p r o te in  a r r e s t  
EA E's  f u r th e r  p ro c re s s . T h e re fo re , ca n m yel in  b a s ic  p r o te in  a ls o  
a r r e s t  th e  p ro g re s s  of  MS? To an sw er  t h i s ,  a li m ite d  c l i n i c a l  s tu d y  
under  D r.  R ic hard  E y la r,  U n iv e r s it y  o f T oro n to , u s in g  m yel in  b a s ic  
p r o te in  h as  j u s t  be en  p la n n ed , su p p o rt ed  by  th e  MS S o c ie ty  o f Can ad a.
D r.  Murray B o rr .s te in , he ad  o f th e  I n s t i tu te - s u p p o r te d  MS C l in ic a l  R ese arc h  
C en te r a t  Y cs hiv a U n iv e rs it y  w i l l  u se  s e ra  fro m p a r t i c i p a t i n g  p a t i e n t s  
to  d e te rm in e  w het her  th e  d e m y e li n a ti n g  a c t i v i t y  o f t h e i r  b lo od c o rr e sp o n d s  
w it h  c l i n i c a l  ch an ges  in  th e  d i s e a s e . They w i l l  th en  compare  r e s u l t s  
w it h  th o se  fro m n o n - tr e a te d  MS p a t i e n t s .

D uri ng  th e  p a s t  s e v e ra l  y e a r s , two o th e r  ex p e ri m en ta l ap p ro aches to  
t r e a tm e n t— b o th  in v o lv in g  th e  immune sy st em —h av e be en  under  i n v e s t ig a t io n .  
C o n f l ic t in g  r e s u l t s  ha ve  be en  re p o r te d  co n cern in g  im m un os up pr es si ve 
th e ra p y  (l o w eri n g  th e  immune re sp o n se ) u s in g  t r a n s f e r  f a c to r .  T h is  
c o n s i s t s  e s s e n t i a l l y  o f t r a n s f e r r i n g  w h it e  c e l l s  from, h e a lt h y  donors  to  
MS p a t i e n t s .  Dr.  Jo hn  Z a b r is k ie , R o c k e fe ll e r  U n iv e r s i ty , N. Y .,  has 
fo un d n e g a ti v e  r e s u l t s ,  w h il e  Dr . Tor be n Fog o f  Denmark has re p o r te d  
more fa v o ra b le  d a ta . S c i e n t i s t s  a re  a w a it in g  f u r th e r  s u b s t a n t i a t i o n  
fro m o th e r  s c i e n t i s t s .  The o th e r  ap p ro ach , which  c o n s i s t s  o f  in c r e a s in g  
th e  immune re sp o n se  of  MS p a t i e n t s ,  s t i l l  i s  under  i n v e s t ig a t io n  in  
s e v e ra l  s t u d i e s .  At th e  NIKC DS -su pp or ted  MS C l in ic a l  r e s e a rc h  C e n te r a t  
Emory U n iv e r s it y  und er  Dr. R ic hard  K ib b le r , the . im m uncr eac ti ve d ru g 
le v a ra is o le  i s  b e in g  c l i n i c a l l y  te s te d  in  25 MS p a t i e n t s .

I n  a d d i t io n  to  se ek in g  c u ra t iv e  tr e a tm e n t o f MS, s e v e ra l  s tu d ie s  
a re  p u rsu in g  m etho ds  of  a m e li o ra ti n g  MS sym pto ms . The se  in c lu d e  th e  
ex p e r im e n ta l comb ine d use  o f ch lo ro p ro m azin e  and  d i l a n t i n  to  s u p p re s s  
s p a s t i c i t y  in  MS p a t i e n t s  b e in g  conduct ed  by Dr . S ta n le y  Cohan and 
c o ll e a g u e s  a t  Ge orge town  U n iv e r s i ty , W as hin gto n, D.C . S c i e n t i s t s  a t  th e  ' 
UCLA C l in ic a l  R es ea rc h C ente r under  D r.  F re d e r ic k  Wo lfg ram  a re  u s in g  two 
d ru g s , m et hy l- dopa  and d ib e n z y li n e  fo r  r e l i e f  o f b la d d e r  s p a s t i c i t y  
whi ch  c au ses  in co n ti r. ev .e e . T h is  i s  n o t on ly  a d i f f i c u l t  and  em b arr a ss in g  
p h y s ic a l co m p li c a ti o n  ol MS, b u t ca n le a d  to  in f e c t io n s  w hi ch  ca n be  
f a t a l .  The  d ru g s ' a c t io n  on  b la d d e r  s p h in c te r s  pro duce  r e l i e f  o f  u r in a ry  
u rg en cy . In  one o f th e  mos t im p o rt a n t c l i n i c a l  ad van ce s to  d a te ,
D r.  K e it h  S c h n e id e r , A lb e rt  E in s te in  C o ll ege  o f M ed ic in e , r e p o r te d  
a d a p ti n g  a s u r g ic a l  te ch n iq u e  fo r  b la d d e r  in c o n ti n e n c e  to  p a t i e n t s  w it h  MS.
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The te ch n iq u e  in v o lv e s  mak ing an  in c i s io n  in  th e  b la d d e r  w hi ch  i s  kep t 
c lo se d  ex cep t when  th e  p a t i e n t  i n s e r t s  a c a th e te r  to  v o id , fo u r  ti m es  
d a i ly .  In  a d d i t io n , wo rk  i s  c o n ti n u in g  on p o s s ib le  dev el op m en t of  
e l e c t r i c a l  s ti m u la t io n  to  p ro v id e  b la d d e r  c o n t r o l .  To d a te , e x p e ri m en ta l 
an im al  t e s t s  by Dr . Em il Ta nng ho an d c o ll e a g u e s  a t  th e  U n iv e r s it y  of  
C a l i f o r n ia ,  San  l 'r a n c is c o , under  c o n t r a c t  to  th e  NINCDS n e u ra l  p ro s th e s is  
pr og ra m , in d ic a te  i t  na y be  p o s s ib le  to  s im u lt a n e o u s ly  s t im u la te  c o n tr a c t io n  
o f m usc le s in  th e  b la d d e r  w a ll  w h il e  r e la x in g  e x i t  s p h in c te r s ,  s im i la r  
to  th e  n a tu r a l  u r in a ry  p ro c e s s . T h is  p ro c e d u re , w hi ch  i s  s t i l l  in  th e  
an im al  t e s t i n g  s ta g e , may ha ve  p o t e n t i a l  f o r  h e lp in g  n o t on ly  MS p a t i e n t s  
b u t th o se  w it h  s p in a l  in ju ry  a s  w e l l .

D ia g n o sis

A not he r f in d in g  t h i s  y e a r  (w hi ch  nee ds f u r th e r  s u b s ta n t i a t io n )  may 
hav e d ra m a ti c  im p l ic a t io n s  f o r  d ia g n o s in g  MS. D r.  N el so n  Levy  and  
c o ll e a g u e s  a t  Duke U n iv e r s i ty  hav e re p o r te d  th a t  w h it e  b lo od  c e l l s  fro m 
MS p a t i e n t s ,  when  mixed  w it h  c e l l s  th a t  hav e bee n in f e c te d  w it h  m easl es 
v i r u s ,  s tu c k  to g e th e r  in  a l a r g e  r o s e t t e  p a t t e r n .  T h is  p a t t e r n  o ccu rr ed  
much mo re f re q u e n tl y  w it h  MS b lo od  sa m pl es  th an  w it h  sa m ple s p ro v id ed  by 
non-MS c o n t r o l s .  I f  th e  t e s t  i s  fo un d to  be  e f f e c t i v e ,  i t  wo uld ma rk a 
m aj or ad va nce  s in c e  d ia g n o s is  c u r r e n t ly  i s  bas ed  on c l i n i c a l  f in d in g s . 
Ho we ver, Dr. R yoic h i M ori , Kyush u U n iv e r s i ty , J a p a n , fo un d d ia m e tr ic a l ly  
o p p o s it e  r e s u l t s  u s in g  t h i s  sam e t e s t .  T h e re fo re  work i s  under  way to  
d e te rm in e  why th e  r e s u l t s  v a r ie d  so  d ra m a t ic a l ly  an d w heth er r e s u l t s  
fro m e i t h e r  t e s t  ca n be s u b s ta n t i a te d .

S tu d ie s  d u ri n g  th e  p a s t y e a r s  c o n ti n u e  to  o f f e r  ho pe  th a t  th e  
d is o r d e r  ca n be  b ro ugh t undqr c o n t r o l  and th a t  e f f e c t i v e  m et ho ds  fo r  
d ia g n o s is , tr e a tm e n t , and u l t im a te ly  p re v e n ti o n  ca n be  fo u n d . Ad vances  
t h i s  y e a r  ha ve  made th a t  g o a l a c lo s e r  r e a l i t y .



JUSTIFICATION OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH
National Institute of Neurological and Communicative Disorders and Stroke 

Amounts Available for Obligation 1/

1977 1978
Appropriation...................................  $155,500,000 $161,461,000

V  Excludes the following amounts for reimbursable activities carried 
by this account: 1977 - $30,000; 1978 - $30,000. out
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N at io na l I n s t i tu te  of  N eu ro lo gi ca l and Communicative D isor de rs  and St roke  

Budge t Mechanism

1977 A pp ro pr ia tion 1978 Es tim ate
Number FTE l/ Amount Number FTE 1/ Amount

Grant s:
Re gu lar  Program:

Non -competing............................. 798 — $64,7 54,00 0 597 — $58 ,20 0,0 00
Competing..................................... 142 — 13 ,82 5,0 00 187 — 18,32 0,0 00
New.................................................. 113 — 10 ,92 3,0 00 148 — 14,37 6,0 00
Su pp lem en tal ............................... (55) — 1,0 00 ,000 (55) — 1,00 0,00 0

S u b to ta l. .. . 1,0 53 - - 90 ,50 2,0 00 932 — 91 ,89 6,0 00

Spe ci al  Programs:
S pec ia li ze d  Re sea rch  C en te rs ., — — 8,7 14 ,00 0 — — 9,70 0,00 0
Re search  Ca reer  Program........... 106 106 2,44 5,0 00 112 112 2,6 12 ,00 0

S u b to ta l. . 106 106 11 ,15 9,0 00 112 112 12 ,31 2,0 00
T ot al  G ra n ts .....................................

T ra in in g Pro grams:

. 1,1 59 106 101 ,66 1,0 00 1,044 112 104,2 08 ,00 0

In d iv id ua l Awards
Non-compet ing ........................... 114 114 1,6 18 ,000 201 201 2,8 40 ,00 0
Com peting................................... 14 14 186 ,000 20 20 266,000
New................................................ 228 228 3,1 88 ,00 0 73 73 1,0 07 ,00 0
Su pp lemen ta l............................. — — — —

S u b to ta l. . 356 356 4,9 92 ,000 294 294 4,1 13 ,000
In s t i tu t io n a l  Awards

Non-compet ing ........................... 17 93 1,46 1,00 0 32 149 2,45 9,00 0
Com peting................................... — — — — —
New................................................ 10 38 647 ,000 — — —
Su pp lemen ta l............................. — — — — —

S u b to ta l. . 27 131 2,10 8,0 00 32 149 2,45 9,00 0
T ota l T ra in in g Pro gra ms ............... 383 487 7,1 00 ,000 326 443 6,57 2,00 0

In tram ura l Re search ....................... — — 23,92 4,0 00 — — 26 ,34 4,0 00
D ir ec t O per at io ns........................... — 9,81 5,00 0 — — 10 ,31 2,0 00
Re search  and Development

C on tr ac ts ....................................... 65 — 11 ,60 4,0 00 78 — 12,59 3,0 00
Program Management......................... — 1,39 6,00 0 — — 1,43 2,00 0

T o ta l.................................................... _ 15 5,5 00 ,00 0 __ __ 161,4 61 ,00 0

1/  F u ll -t im e eq u iv al en ts
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Summary of Changes

1977 Estimated obligations...........................................  $155,550,000
1978 Estimated obligations...........................................  161,461,000

Net change.................................................. +5,961,000

Increases:

1977 Base
Pos. Amount

Change from Base
Pos. Amount

1. Within grade salary increases....
2. Wage board salary increases.......
3. Federal Employees Compensation

Fund increase....................
4. Service and supply fund increase..
5. Federal Telecommunications rate

increase.........................
6. Payment for centrally furnished

services.........................
(Standard Level User Charge)....

Subtotal................

—  $ 44,000 —
192,000 —

+240,000
+7,000

25,000
1,893,000

+24,000
+283,000

111,000 +9,000

10,094,000 —
(338,000) —

+994,000
(+50,000)

+1,557,000
B. Program:

1. Research Grants:
a. Non-competing from 254 compet­

ing awards in prior years....
b. Research grants, new and

competing.....................
2. Research and development contracts
3. Intramural research ..............
4. Direct Operations..................
5. Program Management................

Subtotal................

Total Increases....

De creases:

A. Built-in:
1. One less day of pay in 19 78 .......

Subtotal................

B. Program
1. Decrease of 2 positions from 1977
2. Research Grants:

a. Non-competing terminated in
1977.........................

3. Fellowships
a. Phase out of post doctoral re­

search fellowship aw ar ds ....
b. National Research Service

Awards.......................
Subtotal................

Tota l, decreases... 
Total, net change............................

—  74,375,000 —  +25,011,000

27,286,000
11,604,000
23,924,000
9,815,000
1,396,000

-- +8,349,000
+989,000

—  +1,316,000
+154,000 
+10,000

-- +35,829,000

+37,386,000

14,383,000 -45,000
-45,000

543 39,000 -2 -39,000

- 74,375,000 —  -30,813,000

- 14,000 -14,000

— 7,086,000 -514,000
-2
-2

-31,380,000
-31,425,000

-2 +5,961,000
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O bl ig at io ns  by A cti v it y

1977 1978 In cr ea se  or
Page A pp ro pr ia tion Est im ate De cre ase
Ref . Po s. Amount Pos . Amount Po s. Amount

195 Communicat ive
D is ord er s....................... — $ 21 ,70 7,0 00 — $ 21 ,88 6,0 00  — $ +17 9,000

197 Neu ro logi ca l
51 ,68 2,0 00 52 ,61 9,00 0 — +937,000

201 St roke  and Nervous
22 ,29 6,0 00 23 ,21 1,0 00  — +91 5,000

203 Fundam enta l Neu ro-
21 ,19 0,0 00 21 ,98 2,00 0 — +79 2,000

205 In tram ur al  R ese arc h .. . 324 27 ,41 4,0 00 324 30 ,01 9,0 00  — +2 ,60 5,0 00
(S tand ard Le ve l

User Cha rg e) ........... (15 8,0 00) (19 6,0 00) (+3 8,000)

298 D ir ec t O per at io ns......... 169 9,8 15 ,000 167 10 ,31 2,0 00  -2 +497,000
(S tand ard Le ve l

User Cha rg e) ........... (180,000) (19 2,0 00) (+1 2,000)

210 Program Management. . . .

T ot al  o b l ig a t io n s .. .

50 1,39 6,0 00 50 1,43 2,00 0 — +36 ,000

543 155 ,50 0,0 00 541 161,4 61 ,00 0 -2 +5 ,96 1,0 00
(S tand ard Le vel 

Use r Cha rge) . . . . (33 8,0 00) (38 8,0 00) (+5 0,000)
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Obligations by Object

1977
Appropriation

1978
Estimate

Increase
or

Decrease

Total number of permanent
positions.................... 543 541 -2

Full-time equivalent of all 
other positions.......... . 55 55 —

Average number of all employees, 591 589 -2

Personnel compensation:

Permanent positions...........
Positions other than permanent. 
Other personnel compensation...

$10,982,000
1,503,000

293,000

$11,092,000
1,532,000

320,000

+$110,000
+29,000
+27,000

Subtotal, personnel
compensation............. 12,778,000 12,944,000 +166,000

Personnel benefits.............. 1,605,000 1,626,000 +21,000

Travel and transportation of
persons....................... 525,000 467,000 -58,000

Transportation of things........ 83,000 86,000 +3,000

Rent, communicatesns and
utilities..................... 801,000 880,000 +79,000

Printing and reproduction....... 279,000 295,000 +16,000
Other services.................. 4,70 2,000 5,470,000 +7 68,000
Proj ect contracts......... . 11,604,000 12,593,000 +989,000
Payment for centrally furnished

services.................... 10,094,000 11,088,000 +994,000
Supplies and materials.......... 1,968,000 2,332,000 +364,000
Equipment....................... 2,300,000 2,900,000 +600,000
Grants, subsidies and
contributions................. 108,761,000 110,780,000 +2,019,000
Total obligations by object.. 155,500,000 161,461,000 +5,961,000
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Significant Items in House and Senate 
Appropriations Committee Reports

Action taken or to be takenItem

1977 House Report

1. The Committee expects that with
the additional funds provided in the 
bill, the total funding level for re­
search specifically relevant to 
multiple sclerosis will be $10,000,000 
in fiscal year 1977. The Committee 
has long held the tenet that the 
support of research mandates coopera- 
peration and collaboration of the 
public and private sector and thus, 
supports the recommendations of the 
Advisory Commission on Multiple 
Sclerosis that this should apply to 
multiple sclerosis research. The 
Institute is requested to provide 
this Committee with a report, prior 
to hearings on the 1978 budget, on 
the implementation of the Commission's 
recommendations.

1977 Senate Report

1. The Committee expects the
Institute to continue to meet or 
exceed the multiple sclerosis re­
search support targets recommended 
by the MS Commission for both basic 
and applied research. The Committee 
considers this to be a very high 
priority area and directs the Insti­
tute to submit a report detailing, 
specifically, levels of funding on 
MS research projects funded and a 
brief justification as to their 
relevance to MS research. This re­
port should be received no later 
than 6 months following the enactment 
of this bill.

1. The NINCDS Advisory Council
has submitted a report to the 
Congress detailing the funding 
levels for MS research projects 
and showing the MS-related 
purpose of the projects. NINCDS 
will spend at least $10,000,000 
in fiscal year 1977 specifically 
for MS research, and will continue 
to carry out the recommendations 
of the Advisory Commission on 
Multiple Sclerosis.

1. The NINCDS Advisory Council
has submitted a report to the 
Congress detailing the funding 
levels for MS research projects 
and showing the MS-related 
purpose of the projects. NINCDS 
will spend at least $10,000,000 
in fiscal year 1977 specifically 
for MS research, and will continue 
to carry out the recommendations 
of the Advisory Commission on 
Multiple Sclerosis.



Authorizing Legislation

1978

Legislation Authorization
Appropriation

Requested

Public Health Service Act
Section 301— Research and Investigations 
in general............................. Indefinite

Title IV, Part D— National Institute of 
Neurological Diseases and Blindness.... Indefinite

$154,889,000 &

Public Law 90-639, Sec. 7— National
Institute of Neurological Diseases and
Stroke................................. Indefinite

Title IV, Part I— National Research
Service Awards......................... 1/ $ 6,572,000

1/ Authorization expires September 30, 1977; 
extension legislation is pending.

2/ Funding estimate only.
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National Institute of Neurological and Communicative Disorders and Stroke

Comparable

Budget

Year
Estimate 

to Congress
House

Allowance
Senate

Allowance Appropriation

1968 120,285,000 120,285,000 125,310,000 120,269,000

1969 123,765,000 119,244,000 125,244,000 121,504,500

1970 97,667,000 1/ 95,438,000 106,187,000 91,497,000

1971 89,475,000 95,073,000 110,073,000 100,073,000

1972 91,015,000 103,454,000 133,454,000 111,445,000

1973 111,394,000 122,405,000 129,735,000 124,005,000 2/

1974 100,769,000 119,644,000 124,571,000 119,529,000 2/

1975 119,494,000 131,496,000 £/ 143,536,000 142,034,000

1976 115,216,000 136,807,000 5/ 136,807,000 5/ 144,707,000 */

1977 146,532,000 153,132,000 163,132,000 155,500,000

1978 161,461,000

1/ $21,519,000 transferred to National Eye Institute
2/ :Note: This appropriation authority was the continuing resolution. The

appropriation amount was the House Allowance, which was the lower of the
House or Senate amounts in the first vetoed bill.

3J Appropriation after reduction as authorized by PL 93-192.
kJ Excludes contracts not considered by House due to lacking authorization.
5J Excludes fellowships and training grants not considered due to

pending legislation ($7,900,000).
6/ Includes $7,900,000 training programs authorized by the continuing 

resolution.

Note: The figures presented in this table have been adjusted to reflect 
the transfer of major functions. This permits a more objective 
comparison of the amount contained in the budget year with amounts 
in prior years. For example, the responsiblity for funding of 
general research support grants is no longer the function of this 
institute in 1978. The amount originally contained in this account 
in previous years for this particular program has been removed for 
comparability purposes.
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National Institute of Neurological and Communicative Disorders and Stroke

Actual

Budget

Year
Estimate 

to Congress
House

Allowance
Senate

Allowance Appropriation

1968 $128,633,000 $128,633,000 $135,633,000 $128,633,000

1969 131,195,000 126,674,000 132,674,000 128,934,500
1970 1/ 103,485,000 101,256,000 112,700,000 97,315,000

1971 96,972,000 100,807,000 115,807,000 103,502,000

1972 96,521,000 108,590,000 139,187,000 116,731,000

1973 117,877,000 130,672,000 145,000,000 130,672,000 -

1974 101,198,000 120,073,000 125,000,000 121,358,000 ~

1975 119,958,000 4/131,960,000 - 144,000,000 142,498,000

1976 114,955,000 136,546,000 ~ 136,546,000 ~ 144,446,000 ~

1977 146,532,000 153,132,000 163,132,000 155,500,000

1978 161,461,000

1/ Excludes funds for blindness, established as a separate appropriation 
"National Eye Institute" in 1970.

2/ Note: This appropriation authority was the continuing resolution. The 
appropriation amount was the House Allowance, which was the lower of the 
House or Senate amounts in the first vetoed bill.

3/ Appropriation after reduction as authorized by PL 93-192.
£/ Excludes contracts not considered by House due to lacking authorization. 
5/ Excludes fellowships and training grants not considered due to

pending legislation ($7,900,000).
6/ Includes $7,900,000 training programs authorized by the continuing 

resolution.
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Justification

Program

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount Pos. Amount

1. Communicative
Disorders......... $ 21,707,000 $ 21,886,000 $ +179,000

2. Neurological
Disorders......... _ _ 51,682,000 52,619,000 ___ +937,000

3. Stroke and Nervous 
System Tra um a.... 22,296,000 __ _ 23,211,000 - +915,000

4. Fundamental
Neurosciences.... — 21,190,000 ___ 21,982,000 +792,000

5. Intramural
Research.......... 324 27,414,000 324 30,019,000 r +2,605,000

6. Direct
Operations........ 169 9,815,000 167 10,312,000 -2 +497,000

7. Program
Management........ 50 1,396,000 50 1,432,000 ... +36,000

Total obligations.. 543 155,500,000 541 161,461,000 -2 +5,961,000

General Statement

Research conducted and supported by the National Institute of Neurological 
and Communicative Disorders and Stroke is Intended to Increase understanding of 
the structure and function of the brain, the spinal cord, and the related nervous 
and sensory systems; and to combat the many disorders which afflict these organs. 
Many of these disorders such as cerebral palsy, multiple sclerosis, muscular 
dystrophy and Parkinson's disease, interfere with physical mobility and cause 
long-term disability. Others interfere with education and employment; such as 
epilepsy, deafness, and speech disorders. Stroke is the third leading cause 
of death in this country; and head and spinal cord injury are major causes of 
serious and permanent disability.

The successful prevention and treatment of most of this broad spectrum 
of diseases is still a goal to attain. The eventual prevention and treatment 
of most of these conditions is still dependent on basic understanding of how 
the brain and nervous system develops and functions. Because basic research 
is vital to our efforts to cope with neurological and sensory disorders,
NXNCDS' efforts remain focused toward knowledge development. As new knowledge 
leads to new opportunities to prevent or treat disease, NINCDS is prepared 
to move decisively in their application. Efforts to improve drug treatment for 
epilepsy and Parkinson's disease; screening techniques for hereditary lipid storage 
disorders; and attention to conditions which seem to foretell cerebrovascular 
accidents are examples of NINCDS efforts to hasten the application of basic 
knowledge to the treatment of human disease.

The overall NINCDS research program represents a balanced, and coordinated, 
attack on health and scientific problems. This program more specifically addresses 
itself to the following problems:

The neurological disorders of early life , including cerebral palsy and 
metabolic diseases such as Tay-Sachs;

The neurological disorders of adult life including Parkinson's disease and 
Huntington's disease;



The cerebrovascular disorders, particularly stroke;

Epilepsy and related paroxysmal disorders including migraine headaches;

Multiple sclerosis and related disorders;

Neuromuscular disorders, particularly muscular dystrophy and myasthenia 
gravis;

i
Infectious diseases of the nervous system, including those chronic degenera­

tive diseases caused by slow and latent viruses;

Spinal cord and head injury, and central nervous system regeneration;

Tumors of the nervous system;

Neuroendocrine studies, including studies on the autonomic nervous 
system, and on the control of body temperature, the bladder, and respiration;

Neural aspects of learning and behavior, such as sensory and motor behavior, 
perception, memory, learning, and locomotion;

Normal nervous system functions, Including the subcategories of anatomy, 
biochemistry, pharmacology and physiology; and

Communicative disorders including disorders of hearing and equilibrium, 
speech and language, and other higher brain fuctions, and disorders of other 
senses.

In addition to the conduct and support of research, the NINCDS will continue 
its training programs which emphasize professional development of outstanding 
scientists who are Interested in the neurological and communicative disorders. 
Both individual and institutional National Research Service Awards are used to 
support training programs in developmental neurology, neurobiology, neuroimmun­
ology, neuropathology, neurovirology, and in sensory physiology and biophysics.

The budget requested in 1978 for support of these research efforts is 
$161,461,000, an Increase of $5,961,000 over the 1977 appropriation. The 
requested amount will permit the four extramural research programs and the 
intramural research programs to proceed as noted below.
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Communicative Disorders Program

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Communicative Disorders.... $21,707,000 $21,886,000 +$179,000

Subactivities:

Hearing and equilibrium... 16,767,000 16,752,000 -15,000
Speech and language...... 3,241,000 3,238,000 -3,000
Research career
programs................ 356,000 399,999 +43,000
Training programs........ 1,343,000 1,497,000 +154,000

Total............ 21,707,000 21,886,000 +179,000

Budget Mechanism:

Research Grants
Regular................ 18,868,000 18,701,000 -167,000
Special................ 1,067,000 1,117,000 +50,000
Subtotal............. 19,935,000 19,818,000 -117,000

Training programs........ 1,343,000 1,497,000 +154,000

Research and development
contracts............... 429,000 571,000 +142,000

Total....... 21,707,000 21,886,000 +179,000

The Communicative Disorders Program is concerned with research efforts to 
improve the diagnosis, treatment, and prevention of diseases and disorders of 
the ear, nose and throat and problems relating to hearing, language, and speech. 
The disorders of human communication are among the most frequent disabilities 
in our society. Approximately 10 percent of the population, or over 20 million 
individuals, are so affected. Of these disorders, hearing loss is the most 
prevalent. The most recent census of the deaf indicates that between 13 and 
14 million persons have sufficient hearing loss to significantly affect their 
ability to function effectively in everyday activities. In addition, an 
estimated 11 million persons have speech and/or language disorders, some of 
whom are also hearing impaired. Children delayed in language development cannot 
enter the normal educational process and are prevented from learning the skills 
they need to function as self-sufficient members of society. Since the 
communicative disorders usually do not cause death, the problem is often 
downgraded. However, one cannot overlook the economic factors of: Cost for 
special education and rehabilitation; and loss of potential earning power for 
self-support. Even more important for the individual and the family involved 
is the change in the quality of life caused by such disabilities.

The communication process may be impaired by a multitude of problems 
including: Inaccurate speech production; inadequte amplification of incoming 
speech; distortion of speech producing diminished intelligibility; and inter­
ference with either the memory of language information or the generation of 
meaningful language. Speech disorders may result from structural defects or 
impaired neuromuscular control of the lips, tongue, oral cavity, larynx or 
pharynx. Both speech and language disorders may result from limited exposure 
to language and speech in deafness, or from brain injury. In each of these 
areas where the potential for a break in the communicative process is present, 
significant gaps in our knowledge still exist.
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Individual research grants, program projects, and clinical research centers 
are all being utilized by the NINCDS to study in depth the basis of human 
communication and its disorders. The primary emphasis is on prevention, but 
where disorders of function already exist, the emphasis is on improvements in 
diagnosis and treatment. The Laboratory of Neuro-Otolaryngology on the 
Bethesda campus is providing leadership in revealing some of the inner ear 
functions which were previously not understood. Chief among these is the 
process of transduction, whereby sound waves (mechanical energy) entering the 
ear are converted into nerve impulses (electrical signals) for transmission 
to the brain for'processing, utilization, and storage. Understanding of this 
mechanism is the key to the development of rational methods of dealing with 
the most prevalent type of hearing loss and the type which up to now has not 
been amenable to treatment, i.e., sensori-neural hearing loss.

Clinical studies are in progress to determine the effects of neuro- 
pharmacological treatments on the speech and language functioning of children 
and adults with various neurological disorders. The results should indicate 
new approaches to treatment of many of these disorders.

The NINCDS has indicated a special interest in certain areas of research 
at this time. One of these is the possibility of stimulating the nerve endings 
of the inner ear through the so-called cochlear implant. Workshops which were 
sponsored by the Institute recommended a number of projects which should be 
carried out in this area. One of these, evaluation of the limited number of 
humans who have received a cochlear implant, has been completed. From the 
information gained, new directions for research involving further development 
of the cochlear implant are projected and as a result a contract will be 
awarded in 1977 for further development of multi-channeled electrodes to be 
used in the cochlear implant.

A second area of special emphasis is concerned with the problem of 
serous (secretory) otitis media, a common middle ear affliction in young 
children; which is a major cause of hearing loss. The NINCDS helped make 
available to the professional community the results of a recent International 
Workshop in this subject. A study of the epidemiological aspects of serous 
otitis media is currently being developed in response to the Workshop1s 
recommendations.

A third area of special emphasis is the study of agents which cause 
damage to the functioning of the ear. Knowledge in this area should provide 
better protection of the ear from such agents. Common examples of such 
agents incluie noise and various ototoxic drugs which are sometimes required 
for therapeutic use.

In addition, directed research supported by research contracts includes 
several projects such ae: Development of a measure of everyday communication 
skills in aphasic (language Impaired) adults; evaluation of newly developed 
speech tests to determine the potential of hearing aid use; evaluation of a 
wearable master hearing aid for possible utilization to improve hearing aid 
fitting; assessment of the process of language acquisition in language 
disordered children; differential diagnosis of the sensory and perceptual 
abilities of language impaired, reading impaired and speech impaired children; 
development of methods for screening for language and speech problems in 
preschool children; and determining the feasibility of screening high risk 
populations for early signs of laryngeal pathology.
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Neurological Disorders Program

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Neurological Disorders.... $51,682,000 $52,619,000 +$937,000

Subactivities:

Neurological disorders
of early life........... 8,628,000 8,881,000 +253,000

Neurological disorders 
of adult life........... 3,171,000 3,264,000 +93,000
Epilepsy................. 7,080,000 7,290,000 +210,000
Sclerosing disorders..... 7,500,000 7,720,000 +220,000
Neuromuscular disorders... 5,605,000 5,769,000 +164,000
Infectious disease of 
the central nervous 
system................. 1,069,000 1,100,000 +31,000

Tumors of the nervous
system................. 664,000 683,000 +19,000

Neuroendocrine studies.... 3,171,000 3,264,000 +93,000
Learning and behavior.... 2,249,000 2,315,000 +66,000
Other sensory disorders... 5,236,000 5,389,000 +153,000
Research career

programs............... 1,598,000 1,674,000 +76,000
Scientific evaluation.... 712,000 850,000 +138,000
Training programs........ 4,999,000 4,420,000 -579,000

Total.............. 51,682,000 52,619,000 +937,000

Budget Mechanism:

Research Grants
Regular................ 36,704,000 37,251,000 +547,000
Special................ 4,496,000 4,850,000 +354,000

Subtotal............. 41,200,000 42,101,000 +901,000

Training programs.......... 4,985,000 4,420,000 -565,000

Old Fellowship programs.... 14,000 - -14,000

Research and development
contracts................ 5,483,000 6,098,000 +615,000

Total............ 51,682,000 52,619,000 +937,000

Neurological Disorders of Early Life
N1NCDS will support research on the developmental disorders of early

life, including cerebral palsy and other motor disorders, autism and behavioral 
disorders, mental retardation and learning disorders, and central nervous 
system birth defects and heritable muscle and neurological disorders. This 
research will be focused on understanding the etiology, and improving diagnosis 
and treatment of these disorders. N1NCDS continues to support research in­
volving cerebral spinal fluid formation and absorption in relation to patho­
physiology of hydrocephalus, regulation of protein synthesis in brain 
development, myelin membrane structure, synaptogenesis in tissue culture, 
neurogenesis, environmental factors affecting brain development and other 
related subjects. In the area of catabolic deficiency disorders, emphasis 
is on the causes, control and therapy of hereditary lipid storage diseases,
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such as Menkes' disease, Wilson's disease, Zellweger's cerebro-hepato-renal 
syndrome, phytanic acid storage disease, Neimann-Pick disease, Tay Sachs 
disease, Krabbe's disease, Metachromatic Leukodystrophy and other storage 
diseases of unknown etiology.

In addition, reports from the major analyses of Collaborative Perinatal 
Project data will be published in the following areas: cerebral palsy and 
motor disorders; mental retardation, vision abnormalities; convulsive 
disorders; learning disorders, minimal brain dysfunction; communicative 
disorders (problems of speech, language and hearing); congenital malformations; 
multiple problems associated with low birth-weight and gestational age 
(prematurity); and the children who died during the interval of the Study, 
with particular emphasis on the abnormalities found in the central nervous 
system. The analysis of these data has identified groups of children with 
special interest and these subgroups of children will receive extended 
follow-up and study. The subgroups are children with febrile seizures and 
convulsive disorders, cerebral palsy, learning and behavior disorders and 
communicative disorders. A controlled study of children with febrile 
seizures will evaluate whether preventive therapy will reduce the number 
of children who subsequently develop epilepsy or other disabilities.

Epilepsy
An estimated 70Z of grant funds to epilepsy and epilepsy-related research 

are channeled to scientists for the accumulation of new information about this 
disease. Areas under study include pharmacokinetics of anticonvulsant drugs, 
mechanisms of epileptogenesis, electrical activity of the brain, seizure 
control using non-pharmacological means, progressive pathology resulting from 
seizure activity, development of animal models, role of the cerebellum in 
epilepsy, computerized data reduction and analysis of EEG, and synaptic 
factors in epilepsy. In addition five clinical research centers have been 
developed countrywide. These centers combine the best efforts of basic and 
clinical investigators working in concert to acquire an understanding of 
all aspects of the epilepsies. These clinical research centers function as 
a bridge between basic research efforts and the development of new therapies.

The commission for the Control of Epilepsy and Its Consequences, mandated 
by the Congress in 1975, began deliberations in 1976. It will report its 
findings and recommendations to the Secretary of Health, Education, and 
Welfare and to the Congress in 1977. The Comprehensive National Plan for the 
Control of Epilepsy and Its Consequences will contain specific recommendations 
for expanded research, treatment, socioeconomic and rehabilitation efforts.
The Institute will continue its support and collaboration in clinical research 
of investigational new antiepileptic drugs in the search for agents providing 
greater seizure control and fewer side effects. The Institute has established 
five comprehensive research and treatment programs for epilepsy and related 
convulsive disorders. Primary emphasis of these programs is on the application 
of new research findings to patients. The programs will demonstrate the 
relationship of vigorous basic and clinical research efforts to optimal care 
of patients in varied settings. At NIH, intramural research is directed 
towards improved seizure control through intensive monitoring of patients 
with complex partial seizures; also the metabolism of investigational and 
marketed antiepileptic drugs is being studied in animals and man.

Multiple Sclerosis and other Demyelinating Diseases
A comprehensive hypothesis for the demyelinating disorders might state 

that there may be an early childhood Insult, perhaps a virus attack, which 
Interacts with the human organizm of a particular genetic background to 
result in the preservation of the putative etiologic agent, either in its 
intact form or in a severely modified form, which will in later life produce 
the clinical picture. In both the Extramural and Intramural Research Programs,

J



the major research efforts In multiple sclerosis are targeted to virological, 
immunological, and epidemiological tests of this hypothesis. Approximately 
60 research projects are currently supported by NINCDS, with three-fourths 
of these concerned with etiology and the remainder dealing with diagnosis 
and treatment. The seven Clinical Research Centers supported by NINCDS 
provide a cadre of patients who have been relatively well defined clinically 
who can be followed and tested for some of the new approaches to therapy 
which involve manipulation of the patient's immune response. Because myelin 
appears to be the target for damage in these diseases much research is 
concerned with the biochemistry and chemistry of myelin. The brain enzymes 
involved in the synthesis, modification and breakdown of myelin have been 
studied and their specificity is being determined. If the demyelinating 
disorders of man are caused by an early infection by a virus or a combination 
of viruses, then pathology could result by at least two major mechanisms 
which need not occur independently. First, Immune responses directly against 
virus or viral coded unmasked tissue antigens could result in tissue injury. 
Secondly, the virus itself could slowly alter the biochemical function of 
specialized cells in the nervous system without destroying the cells.
Research indicates that the immune responses may be paradoxical in that 
one may have either aberrant hyperimmune responses or immunosuppression.
The assocation between multiple sclerosis and the genetically determined histo 
compatability antigens is provocative and is being intensively investigated. 
The study of the high multiple sclerosis Incidence cluster in the Shetland and 
Orkney Islands which includes epidemiological, virological, and immunogenetic 
analysis has been completed. Analysis of these data should provide further 
understanding of the possible interaction of these factors. A national survey 
of incidence, prevalence and cost of multiple sclerosis in the United States is in progress.

Muscular Dystrophy, Myasthenia Gravis, and other Neuromuscular Diseases
The Institute's activities in supporting research in the neuromuscular

disorders include approximately 127 research projects, three clinical research 
centers and one program project. Extramural research support is currently 
focused on work on the neurotransmitters, the neuromuscular junction and 
nerve-to-nerve junction (synapses and the properties of membranes). It 
is widely accepted in the scientific medical community that rational 
therapies for neuromuscular diseases require an understanding of sensitive 
membranes, neurotransmitters and synapses. Other support efforts relate 
directly to dystrophies, myasthenia gravis, peripheral neuropathies and 
general enruomuscular facilities. The three clinical research centers 
are concerned primarily with the dystrophies, myasthenia gravis, and the 
other neuromuscular disorders and the program project included within this 
program effort is primarily concerned with the development of drugs to 
ameliorate the symptoms of these diseases. Activities Include tissue culture 
studies of differentiating muscle cells aimed at elucidating the nature of 
intrinsic muscle disorders like muscular dystrophy; immunochemical studies 
utilizing antibodies against pure nerve-to-muscle receptor proteins— studies 
which provide animal models closely resembling human myasthenia gravis; 
the use of freeze-fracture electron microscopy to obtain a panoramic 
view of cell membrane surfaces— a technique which has provided for the 
first time visualization of distinctive structural differences between 
nerve-to-junctions which are excitatory and those that are inhibitory.
Infectious Diseases of the Central Nervous System.

In addition to the Institute's program in slow and atypical viruses
described in the section on the Intramural Research Program, the Institute 
has a highly significant program carried on by its grantees and contractors. 
Recent advances have been made in studies of the effects of herpes virus 
infections, toxoplasmosis, cytomegalovirus infections, and rubella vaccine
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during pregnancy. The role of measles virus in Che causation of subacute 
sclerosing panencephalitis, a fatal disease in children, has been clarified.
Degenerative Disorders.

Research under this category includes work related to Parkinsonism, 
Huntington's Disease and other involuntary movements and hyperkineses, and 
general extrapyramidal studies. Although levodopa produces remarkable 
improvement in most Parkinsonism patients at times it has unpleasant side 
effects and some patients do not respond to it at all. Approximately 
27 research grants are concerned with improving the efficacy of levodopa, 
exploring ocher treatments, and examining hypotheses that deal with the 
etiology of Parkinson's Disease.

Four research grants are concerned with early diagnosis and treatment of Huntington's Disease. Although physostigmine has been demonstrated to be 
effective in treating the involuntary movements associated with this disease, 
other agents are being examined. Public Law 94-63 established the Commission for Control of Huntington's Disease and Its Consequences. The Commission 
operates out of the Office of the Director, NINCDS, which provides the admini strative and logistical support for the conduct of its mission.

Certain studies focus on Alzheimer's Dementia utilizing clinical, 
biochemical, light microscopic ultrastructural, and other experimental 
approaches. Related work is concerned with the determination of a defect in axonal or dendritic flow of particulate matter in cortical neurons of 
patients suffering from dementia. Other studies emphasize the development 
of experimental models for the analysis of the immunobiology of age-dependent CNS disease. About 25 research grants support activities in this area.

Five research centers have been established to focus efforts on studies of degenerative disorders.

Neoplasms (Tumors) of the Brain and Nervous System.
Tumors of the brain and nervous system constitute an important health 

problem for children and the aged. Nearly one-half of all those who die 
each year of neurological disorders other than stroke succomb to brain 
tumors. Because of the special characteristics of nervous system tissue, 
these neoplasms do not respond to therapies found useful on tumors in other organs. Also, there is preliminary but substantial evidence that the 
nervous system is an important reservoir of viruses suspected of being 
tumor causing (oncogenic). In collaboration with the National Cancer 
Institute, the Institute is continuing to explore these leads on the unique problem of tumors of brain and other nervous tissue.
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Stroke and Nervous System Trauma Program

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Stroke and Nervous
System Trauma........... $22,296,000 $23,211,000 +$915,000

Subactivities:

Stroke.................. 10,554,000 10,978,000 +424,000
Trauma and injury....... 11,664,000 12,133,000 +469,000
Research career
programs............... 78,000 100,000 +22,000

Total........... 22,296,000 23,211,000 +915,000

Budget Mechanism:

Research Grants
Regular............... 16,657,000 16,806,000 +149,000
Special............... 5,183,000 5,906,000 +723,000

Subtotal........... 21,840,000 22,712,000 +872,000

Research and development
contracts............. 456,000 499,999 +43,000

Total...... 22,296,000 23,211,000 +915,000

Within this program, there are six major scientific program efforts: 
Stroke, Head Injury, Spinal Cord Injury, Nervous System Regeneration, Tumors 
of the Nervous System, and Chiropractic and Manipulative Therapy.

Stroke, the third leading cause of death in the United States, has an 
annual mortality rate of over 200,000. Moreover, each year an additional 
300,000 persons who survive strokes suffer permanent physical and mental 
disabilities. The Institute is continuing to give the highest priority 
to a coordinated research program in this area by means of investigator- 
initiated research, research and development contracts, and stroke clinical 
research centers (fourteen of which are now active). In addition, a pilot 
program of comprehensive stroke centers was initiated last year. This 
pilot program will focus on the evaluation and dissemination in the community 
of laboratory and university clinical findings, with special attention to 
the correlation of early diagnosis and treatment with subsequent outcome.
The stroke comprehensive center program offers promise for seeing that 
applied research is fostered and that these clinical findings are brought 
to use for patient care. Recent developments in improved methods of diagnosis 
also offer promise of early intervention and prevention; these leads are 
being vigorously pursued. In addition, techniques for monitoring acutely 
ill stroke patients are being developed to bring to the brain techniques 
using the equipment and knowledge which have been so successful in caring 
for patients with acute heart disease.

Head Injury. Head Injury is one of the major causes of death resulting 
from trauma (e.g., traffic accidents, industrial accidents, sports). The 
physiological and metabolic consequences of head injury, the physical forces 
involved in brain damage, the structure and function of the blood-brain 
barrier, and the evaluation of new diagnostic and therapeutic procedures 
in the management of head injury are the several approaches being fostered

8 7 -1 55  0  - 77 - 47
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in Che Institute's head injury research program. A major clinical problem continuing to confront the physician is the evaluation of coma following injury to the brain. In order to resolve this dilemma, a national cooperative study, which is in its final stages, will provide the means of differentiating between head injured patients who have incurred irreversible damage at the time of the injury and those who are comatose as a result of reversible complications of the injury. To parallel this, improved therapeutic methods of dealing with brain swelling, the most common cause of coma following head injury, are being developed. Through its clinical research center activity, five regional head injury clinical research centers are serving as focal points for the coordination, evaluation and dissemination of laboratory and clinical data in this research area.A program of comprehensive trauma centers is being launched to coordinate and Increase community based activities as a basis for evaluating the efficacy of clinical procedures.

Spinal Cord Injury. Spinal cord injury as a result of traffic and recreational accidents continues to be a serious problem to the victim, his family, and the community. In light of this, the Institute has focused special attention on the problem of preventing permanent damage to the injured spinal cord and at the least, preventing the cord's self-destruction. Preliminary data indicate that if the acutely injured cord is treated immediately and adequately, permanent damage may be minimized or prevented; however, more information is needed in regard to improved methods for identifying the specific site and extent of injury and to improved approaches to both specific and general therapy of the injured person. The applicability of computerized tomography scanning to these problems is being evaluated. In addition, there is need to exploit further existing opportunities at the regional spinal cord injury clinical research centers to demonstrate how best to translate the newest scientific information into better methods of clini­cal therapy. The Institute currently supports five spinal cord injury clinical research centers and through a new program of comprehensive t-r̂ nma centers, will coordinate and develop community based clinical evaluation activities.
Central Nervous System Regeneration. Paralleling research efforts on Stroke, Head Injury and Spinal Cord Injury is the Institute's targeted program on central nervous system regeneration. If the function of destroyed segments of the brain and spinal cord could be restored, then many of the millions of now permanently disabled citizens could enjoy a partial return of function. The solution of this problem is one of the most complex in the entire field of the biomedical sciences and will demand focused attention for several years before its solution is achieved. To help identify and focus needed research efforts in this area, the Institute's National Advisory Council comprehensive report on "Growth and Regeneration in the Central Nervous System" is serving as a basis for stimulating Increased research efforts in this important area.
Research on Manipulative Therapy. At the direction of the Congress, the pilot phase of a coordinated national effort on research on chiropractic and manipulative therapy has been completed. Research workshops identifying the state of the art in these research areas have been completed and the proceedings of these symposia are being made available to the scientific community. A modest number of pilot research programs have already been initiated, focused particular ly on the biomechanics and neurophysiology of subluxation and altered vertebral mechanics. Also, a pilot program to evaluate the efficacy of manipulative therapy has been initiated. In addition, a modest program of research training has been identified which will provide manipulative clinicians (chiropractors, osteopaths and medical physicians) with the opportunity for increasing their research skills for application to these problems.
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Fundamental Neurosciences Program

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Fundamental Neurosciences.... $21,190,000 $21,982,000 +$792,000

Subactivities:

Nervous System Studies 
related to normal 
function................. 15,475,000 16,146,000 +671,000

Multicategorical........... 4,544,000 4,742,000 +198,000
Research career programs... 413,000 439,000 +26,000
Training programs.......... 758,000 655,000 -103,000

Tota l......... 21,190,000 21,982,000 +792,000

Budget Mechanism:

Research Grants
Regular.................. 18,273,000 19,138,000 +865,000
Special.................. 413,000 439,000 +26,000

Subtotal.............. 18,686,000 19,577,000 +891,000

Training programs......... 758,000 655,000 -103,000

Research and development
contracts............... 1,746,000 1,750,000 +4,000

Tota l........ 21,190,000 21,982,000 +792,000

All biomedical research may ultimately lead to solutions of health 
problems. However, it is the firm belief of the vast majority of biomedical 
scientists that the more fundamental questions toward which research is directed, 
the greater will be the return in ultimately applicable results. Because basic 
understanding of how the brain and nervous system develop, work, and are 
constructed is essential to a successful attack upon the varied neurological 
and sensory disorders; and because so little is known about the mysteries of 
the nervous system; NINCDS continues to support and conduct basic research in 
the fundamental neurosciences.

In the wide range of research grant and contract proposals from which the 
NINCDS selects its programs, some are more directly applicable to specific 
diseases and disorders. These are assigned to the disease categorical programs, 
Neurological Disorders, Communicative Disorders, and Stroke and Trauma. Other 
research proposals are directed at more fundamental questions about the basic 
structure and function of the nervous system, its chemistry, the action of drugs 
on it, and on the individual nerve cells with their tiny terminal processes by 
which they communicate with one another. The answers to such fundamental 
questions about the normal nervous system are required in order to understand 
the even more complex processes of disease. It is the basic research efforts 
such as these which constitute the Fundamental Neurosciences Program.

Even within this program there is a wide variability in the lead time 
required before research findings can be applied to treatment of disease. For 
example, there is increased effort in application of computers to neurobiological 
problems of pattern recognition in studying how groups of nerve cells work 
together to control muscle movement, and problems of computer assisted analysis
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of brain waves (EEG). Sleep is classified into different types and the normal 
and abnormal balance between these different types can be studied with the 
help of computers. Basic mechanisms in sensory neurophysiology must be 
understood in order to learn how to preprocess sound so that electrical 
stimulation of the nervous system of deaf individuals can be utilized for 
intelligible speech communication.

Some of the most fundamental studies in this program relate to the 
manner in which interconnections between nerve cells affect the function of 
the nervous system. The nervous system is not "hard-wired" like a telephone 
switchboard, rather, it is thought, the synapses or connections at nerve 
endings continue to change with time, new ones forming and old ones dissolving. 
Such changes in "connectivity" are stimulated by changes in usage or activity 
of nerve pathways. Increased efforts are planned for these studies of the 
functional modification of the nervous system with usage.

Targeted studies continue to explore the mechanisms by which electrical 
stimulation of the nervous system can be used to induce useful patterns of 
nerve cell activity. Other studies emphasize the damage which such electrical 
nerve stimulation may produce and search for techniques to maximize the safety 
factor between effective stimulation and irreversible damage. Implanted 
electronic devices can be used to stimulate the spinal cord and its nerve 
roots in such a way that urinary bladder evacuation occurs. Failure of the 
bladder to drain properly is one of the major causes of urinary infection 
and death in paraplegic patients. Thus, in this area fundamental studies 
of the normal bladder reflex mechanisms and the development of successful 
techniques for nervous system stimulation by remote control may lead very 
directly to relief of human disease.

The research efforts capable of solving such basic questions about the 
nervous system required the long term nurture of highly skilled scientists. 
These teams cannot be "turned on and off" from year to year. An opportunity 
to try out new research ideas is as important as the continued support over 
the years required to realize long range research goals. In FY 1977 NINCDS 
will concentrate its resources on the maintenance of the best basic research 
efforts across the broad spectrum of the basic biomedical sciences related 
to the neurological and sensory disorders. A directed research program will 
continue to explore the feasibility of new types of neural prostheses (nerve 
substitutes) and fundamental techniques of bioengineering.

A program of workshops are planned to facilitate the exchange of new 
information between the Fundamental Neurosciences Program staff, acting as an 
information hub, and grantee principal investigators and contractors. These 
workshops provide the means at a modest cost to accelerate the exchange of 
highly specialized scientific information, focus and direct the efforts of 
Investigators toward issues of concern to NINCDS, and obtain the best 
scientific advice for program planning and development.
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Intramural Research

1977
Appropriation

Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount

Intramural Research 324 $ 27,414,000 324 $ 30,019,000 --  $ 2,605,000

The Intramural Research Program of NINCDS conducts research related
to the nervous system and its disorders in laboratories and clinics in Bethesda, 
Maryland. There are currently 227 active research projects: approximately 57% 
of intramural resources are devoted to fundamental research and 43% to clinically 
applied studies. In the basic research areas, major budgetary support currently 
is devoted to neurophysiologic (16%) and biochemical (10%) approaches to the 
understanding of brain function as well as to the basic mechanisms by which 
viruses and other infectious agents modify the structure and activity of nervous 
system tissues (12%). In the clinical research areas, demyelinating conditions 
(8.5%), infectious diseases (5.1%), and congenital disorders (4.4%) of the 
nervous system presently command the largest resource allocations. Some of the 
most promising research areas to be pursued during the next fiscal year are 
summarized below. Also included in the activity is the Institute's Office of 
Biometry and Epidemiology.

Clinical Research Programs. The Institute conducts clinical research on a 
variety of neurological and communicative disorders arising as a result of 
maldevelopment or malfunction of the nervous system. Emphasis continues to be 
placed on the rapid application of new knowledge developed from basic research 
with the goal of improved preventive, diagnostic, and therapeutic measures for 
nervous system disease.

In the medical neurology area, studies will continue on the causes and 
treatments of motor neuron disease such as amyotrophic lateral sclerosis, the 
myopathies, including muscular dystrophy, and diseases of the neuromuscular 
junction such as myasthenia gravis. Increased emphasis is being placed on 
immunological and viral aspects of a number of central nervous system disorders, 
including multiple sclerosis, motor neuron disease, Alzheimer's disease and 
Parkinson's disease. New strategies are being undertaken in experimental therapy 
of Parkinson's disease, Huntington's disease, epilepsy and certain drug-induced 
disorders of movement.

In the developmental and metabolic neurology areas, research continues to 
be directed towards the development of improved diagnostic and therapeutic 
techniques for such inherited disorders of lipid metabolism as Fabry's, Tay 
Sachs, Gaucher's, and Niemann-Pick disease. Each of these disorders arises as a 
result of a genetically determined defect in a single enzyme. Efforts to perfect 
biochemical tests for the antenatal diagnosis of these conditions— as well as to 
expand clinical trials of enzyme replacement therapy— are a major priority.

In the surgical neurology area, research is focused on vascular disease of 
the nervous system, head injury, and cerebral tumors. Special attention is 
being directed towards the development of experimental stroke models; clinical 
trials of improved chemotherapeutic and immunosuppressive therapies for central 
nervous system tumors; and treatment of preclinical and clinical testing of 
microsurgical therapeutic approaches to cerebrovascular insufficiency. An 
effort is also underway in the treatment of chronic pain— an adjunctive condi­
tion associated with many tumors and cerebrovascular disorders.
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An expansion of clinical research has also taken place into the communica­tive disorders. Recently initiated studies of speech production disorders in patients with Parkinson’s disease using speech science instrumentation should provide objective measures of speech dysfunction applicable to patients with a variety of neurologic disorders.

Laboratory Research Programs. The Institute's research laboratories conduct a broad array of projects devoted to creating the knowledge base for developmental and applied work. The projects are Investigator-initiated and are carried on within the laboratories by individual scientists or groups, depending on the type of activity necessary. The recognition that progress depends on the creativity and ingenuity of an individual who makes important discoveries of broad applicability to medicine justifies support for investigator-initiated research. The most efficient way to generate discoveries important to the prevention or treatment of disease is to encourage creative individuals or small groups to pursue ideas arising from their own knowledge and expertise. Although not often highly visible in the final application of the discovery, the inves­tigator-initiated research effort is the predominant mechanism to create the new knowledge with which to achieve progress.

With the discovery that transmissible viruses or virus-like agents cause certain degenerative disease of the human brain, it becomes Imperative that these agents be isolated, identified and chemically characterized. Four degen­erative diseases of the brain can now be attributed to transmissible agents. Whether other important diseases of the nervous system such as multiple sclerosis, amyotrophic lateral sclerosis or Huntington's disease are also caused by similar agents remains unknown. It is therefore expected that the efforts to identify transmissible causes of degenerative neurological disorders will expand. Elucidation of the mechanisms of interference between complete viruses and defective virus particles continues. The studies examine the possibility that harmless defective virus particles may be useful in preventing or treating viral Infections of the nervous system. Understanding virus diseases of the brain and how to treat them requires the gaining of new knowledge about the immunological responses of nerve cells and, consequently, efforts in immunological research related to virus diseases of the nervous system will expand.
Vigorous efforts to gain new knowledge about the function of nerve cells and the networks they form will continue. The basic mechanisms through which nerve cells transfer information between themselves remain poorly understood.Also Inadequate is our knowledge of the metabolic and chemical environment that allows nerve cells to exist for scores of years— alive and functioning. Much more information is needed about the electrical activity of individual nerve cells and the chemicals released when the cells become active. It is especially necessary to define which chemicals are released and to determine the location of their activating or inhibiting effects on other cells. Also needed are extensive studies of the storage and release of brain cell chemicals and of possible methods to activate or block that storage or release through the use of drugs or other means. Biochemical, microspectrophotometric, neurophysiological and cytological studies of Invertebrates and vertebrates, electrical recording from single cells, electron microscopy (especially with scanning and freeze fracturing techniques) are some of the Important approaches used for data collection. One focus of effort will be the study of molecular excitation phenomenon. Particular study will be given to the ions involved and the nature of the channels through which they flow. Also examined will be the enzyme composition of the membranes and how the enzymes function in relation to excita­tion and ionic or molecular transport.

There is an increasing need for the knowledge and techniques of molecular biology and biochemistry applying to the problems of the normal functioning or damaged nervous system. Since the ultimate understanding of nerve function will
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require a detailed knowledge of the molecular interaction that occurs within and 
between nerve cells, there are many and varied research approaches being pursued 
within these two research areas. The studies encompass enzymologlcal aspects of 
neural function, metabolism of neurohumoral transmitter substances, composition 
of cellular membranes, regulation of metabolism and synthesis of complex lipids, 
myelination of the nervous system, genetic regulation in human cells, regulation 
of viral nucleic acids and many other areas.

The evaluation of the basic reactions of the nervous system to Injury and 
disease remains a primary focus of the Institute's work. The elucidation of 
the pathological mechanism of cerebral stroke and the demyelinative mechanisms 
involved in multiple sclerosis are two important research areas. The perme­
ability of the blood brain barrier, the study of cerebral ischemia and edema as 
they relate to stroke, and the structure of synaptic junctions are also areas of 
considerable importance for the understanding of nervous system function. Yet 
another important question is how to initiate or control effective regeneration 
of axons after their destruction in the spinal cord or brain. Recent research 
findings indicate the desirability of further expanding efforts .to obtain new 
knowledge about nerve growth and regeneration. The neural mechanisms of learning 
and behavior are investigated in lower animal forms where simpler nervous systems 
increase the probability of progress.

Also emphasized are studies on motor control systems in the spinal cord or 
cerebral cortex, and techniques for obtaining information transfer within the 
nervous system. An effort to study the biologic mechanisms of hearing continues. 
An increased understanding of the afferent and efferent neural components of the 
auditory system is sought.

Office of Biometry and Epidemiology. The Office of Biometry and Epidemiology 
is concerned with research into the epidemiology of neurological disorders and 
with biometric and data systems support of ongoing Institute research. This 
includes the conduct of investigations, surveys, either with in-house staff or 
under contract or with collaborative institutions, to determine unusual patterns 
of disease occurrence, trends, social impact on the U.S. population, and provide a 
basic planning and improved program geared to assist individuals affected with 
neurologic disorders. Statistics surveys reflect incident, prevalence and 
economic costs of neurological disorders, the distribution and effectiveness of 
treatment centers and associated measures of disability.

In addition to providing its biometric support to the Institute research 
effort, the Office of Biometry and Epidemiology will have underway during the 
fiscal year 1978 significant investigations using the contract mechanism. A pilot 
study for a national survey of epilepsies will be conducted to provide more 
precise information as to the incident and prevalence and identification of 
treatment centers for purpose of improving total program planning and correlating 
research budgets with mortality and morbidity data. The study will test a new 
design for the identification of epileptics by those who are using anti-convulsant 
drugs. A study of the prevalence of cerebrovascular diseases, convulsive dis­
orders, cerebral palsy, mental retardation, Parkinson, dementia, and deafness in 
Coprah County, Mississippi, will be made in a well-defined population of southern 
whites and blacks. A number of studies suggest that Parkinson's disease is less 
common among blacks and stroke being more common within this group. The study 
will reflect the magnitude of these neurological disorders and provide an identi­
fication as to whether there is a racial and sex differential in the frequency of 
this sample. The disorder of Dementia, thought to be largely a problem among the 
elderly, will be studied to provide accurate statistics on morbidity and measure 
this disease in the population. This effort will be carried out with the coopera­
tion of the National Institute on Aging. Next fiscal year, a pilot study will be 
underway to test the collection of Incident and prevalence of Neurological Dis­
orders and Stroke from the Hospital Discharge Survey by the National Center for
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Health Statistics. The key objective of this study is to develop a program for 
the annual collection of data so that trends can be established for disorder incident and prevalence.

Multiple sclerosis is a demyelinating disease of the central nervous system 
usually characterized by exacerbations and remissions. By a study with multiple 
sclerosis patients prospectively and in detail, an effort will be made to analyze 
the periodicity of the disease, related factors and its overall course. Other 
studies to be conducted under contract include the study of long-term effects of 
levodopa drug for treatment of Parkinson's disease; a case-control study of Motor 
Neuron Disease (ALS), Including a well-coordinated multi-center investigation to explore all currently suggested risk factors.

Among other subjects to be investigated will be a planning study to measure 
the Incident and prevalence of debilitating headaches in the population by type 
(migraine, tension, etc.) and a scale to measure their intensity.
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Direct Operations

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount

Direct Operations 169 $9,815,000 167 $10,312,000 -2 +$497,000

The recent reorganization of the Institute established four major research 
programs; communicative disorders, neurological disorders, stroke and nervous 
system trauma, and fundamental neurosciences. This activity includes the program 
directors and their staffs who are responsible for the scientific direction, 
administration, and review and approval functions of the Institute's grant and 
contract research programs. Two administrative positions have been removed in 
1978 with the goal of minimizing potential duplication and layering in the Public 
Health Services.



744

Program Management

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount
Program Management 50 $1,396,000 50 $1,432,000 -- +$36,000

This activity supports the immediate Office of the Director, and those staff 
units which assist the Director in management and direction of the total program. 
These units include: program planning and evaluation, scientific and health 
reporting, and administrative management, including the financial management 
section.



NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke

Program Purpose and Accomplishments

Activity: Communicative Disorders (Speech and Hearing) [Public Health Service 
Act, Public Law 410, Title IV, Parts D and I]

1977
Appropriation

Pos. Amount Authorization

1978
Budget

Estimate______
Pos. Amount

—  $21,707,000 Indefinite $21,886,000

Purpose: The Communicative Disorders Program of the National Institute of Neuro- 
ological and Communicative Disorders and Stroke is concerned with research on 
improving the diagnosis, treatment, and prevention of diseases and disorders which 
affect the ear, hearing, language and speech.

Explanation: The Institute's programs combine extramural research and training 
grants, intramural laboratory research, and contract-supported collaborative, 
clinical, and applied research and are directed at improving understanding of 
the underlying functions involved in hearing, expressing ideas through speech, 
and in the central neural processing of language.

Accomplishments in 1977: In 1977, under this program 229 research grants, 57 
individual training awards, and 7 research contracts were awarded. The 
Institute's programs in 1977 were directed towards improving understanding of 
the underlying functions involved in hearing, expressing ideas through speech, 
and in the central neural (brain) processing of language. Also programs were 
directed at learning how specific diseases interfere with these functions and 
at applying this understanding to the diagnosis, treatment, and prevention of 
these disorders.

Objectives for 1978: The estimate for 1978 provides for 202 research grants,
59 individual training awards, and 8 research contracts. The Institute will 
continue to support clinical research in oto-rhinolaryngology, audiology, 
speech pathology and basic research in the communicative sciences and related 
fields through investigator-initiated research grant awards of the Extramural 
Programs. Ongoing basic research in neurosciences relating to communicative 
disorders will continue in the Intramural Research Program.



NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke

Program Purpose and Accomplishments

Activity: Neurological Disorders (Public Health Service Act, Public Law 410, 
Title IV, Parts D and I)

1977
Appropriation

Pos. Amount Authorization

1978
Budget
Estimate

Pos. Amount

—  $ 51,682,000 Indefinite $ 52,619,000

Purpose: Of the four major research program segments, the Neurological Disorders 
Program contains the largest grouping of subprograms. These neurological dis­
eases fall into ten separate areas, each subject of a specifically focused 
research effort and directed at significantly advancing knowledge of the human 
nervous system and of how it functions in health and disease.

Explanation: Research support is directed towards the neurological diseases of 
adulthood, epilepsy, tumors of the nervous system, neuromuscular disorders, 
sclerosing disorders, neurological diseases of childhood, neurological aspects 
of learning and behavior, infectious diseases of the nervous system, and other 
sensory disorders.

Accomplishments in 1977: In 1977, 470 research grants, 290 individual training 
awards, and 14 research contracts were awarded. Research was directed towards all 
the neurological disorders with emphasis in the fields of epilepsy, sclerosing 
disorders, parkinsonism and infectious diseases of the central nervous system.

Objectives for 1978; The estimate for 1978 provides for 417 research grants,
239 individual training awards, and 20 research contracts. Research emphasis in 
1978 will be focused on: epilepsy including the establishment of one or more 
comprehensive programs centered on research and treatment of epilepsy; on 
multiple sclerosis; genetic and developmental disorders; on the further analysis 
of data collected from the collaborative perinatal project; and on virological 
and immunological aspects of infectious disorders.



747

NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke

Program Purpose and Accomplishments

Activity: Stroke, Nervous System Trauma (Public Health Service Act, Public Law 
410, Title IV, Parts D and I)

1977
Appropriation

Pos. Amount Authorization

1978
Budget

Estimate_____
Pos. Amount

—  $ 22,296,000 Indefinite —  $ 23,211,000

Purpose: Research under this Program is directed towards cerebrovascular disease 
and stroke, head injury, spinal cord injury, and nerve growth and regeneration.

Explanation: This program includes the support of stroke or head injury clinical 
research centers, acute spinal cord injury centers, stroke acute care research 
units and national trials of improved methods of prevention, diagnosis and 
therapy.

Accomplishments in 1977: In 1977, support was provided for 165 research grants 
and 7 research contracts. Research was directed towards stroke, head injury, 
spinal cord injury, and nerve growth and regeneration.

Objectives for 1978: The estimate for 1978 provides for 151 research grants 
and 7 research contracts. Research programs on stroke will be directed towards the 
problems of prevention, diagnosis, and acute care and long-term care. In the 
fields of head injury, spinal cord injury and regeneration, plans include the 
exploitation of recent leads in central nervous system regeneration as well as 
the protection of the brain and spinal cord during the acute phase of the trauma.



NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke 

Program Purpose and Accomplishments

Activity: Fundamental Neurosciences (Public Health Service Act, Public Law 
410, Title IV, Parts D and I)

1978
1977

Appropriation
Pos. Amount Authorization

Budget
Estimate_______

Pos . Amount

$21,190,000 Indefinite $21,982,000

Purpose: Support of research in those areas of the fundamental neurosciences 
not identifiable with the other three NINCDS program areas is basic to the 
Institute's mission to elucidate the mechanisms responsible for normal functioning 
of the human nervous system and to understand the nature of its diseases and 
disorders.

Explanation: This program supports research grants in ongoing projects and new 
highly meritorious scientific projects, such as studies related to normal nervous 
system function including anatomy, biochemistry, physiology, and pharmacology.

Accomplishments in 1977: In 1977, 295 research grants, 36 individual training 
awards and 12 research contracts were awarded. Research was directed towards 
the mechanisms responsible for normal functioning of the human nervous system 
and to the understanding of the nature of its diseases and disorders.

Objectives in 1978: The estimate for 1978 provides for 274 research grants,
28 Individual training awards, and 12 research contracts. The amount 
requested is for continued support of research in the fundamental 
neurosciences. These funds will be used to support research grants in 
ongoing projects, and to start new highly meritorous scientific projects, 
such as studies related to normal nervous system function including anatomy, 
biochemistry, physiology, and pharmacology.



NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke

Program Purpose and Accomplishments

Activity: Intramural Research (Public Health Service Act, Public Law 410, 
Title IV, Part D)

_______________ 1978__________
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

325 $27,414,000 Indefinite 324 $30,019,000

Purpose: The intramural research activities of the Institute comprise a 
broad program of investigation of the basic characteristics of the nervous 
system and its diseases.

Explanation: Supporting the intramural program effort are five branches and ten 
laboratories. The following are in the Clinical Research area: Medical Neurology 
Surgical Neurology, Developmental and Metabolic Neurology, Electroencephalography, 
and Neuroimmunology. Under the Laboratory Research area are: Biophysics, Neuro­
chemistry, Neurophysiology, Molecular Biology, Experimental Neurology, Neural 
Control, Neuropathology and Neuroanatomical Sciences, Perinatal Physiology,
Central Nervous System Studies, Neuro-otology, and Neuropharmacology. This ' 
program also includes support for the Office of Biometry and Epidemiology which 
conducts investigations and surveys to determine unusual patterns of occurrence, 
trends, and social Impact of neurological disorders.

Accomplishments in 1977: Several promising new therapies were developed for 
treatment of epilepsy, and understanding the burst of abnormal electrical 
activity of brain cells during the epileptic seizure. In the Laboratory Research 
area, advancement in knowledge has been obtained of the structure of the nervous 
system and interpreting basic abnormal changes, the blood-brain barrier and its 
functions, and the chemical organization of the brain and nerves.

Objectives for 1978: In 1978 the Institute will continue basic and clinical 
research in neurological and communicative disorders including genetic disorders 
of the nervous system, parkinsonism, epilepsy, spinal cord injury and
communicative disorders.
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National Institute of Neurological and Communicative Disorders and Stroke

Program Purpose and Accomplishments

Activity: Direct Operations (Public Health Service Act,
Public Law 410, Title IV, Part D)

_______________ 1978 ._________________
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

169 $9,815,000 Indefinite 167 $10,312,000

Purpose: This activity provides the administration and program direction of 
the Institute's four extramural research programs.

Explanation: Included in this program are the four Directors of each of the 
Institute's extramural programs and staff for the administration of grants 
and contracts as they relate to these program areas. They are: Communicative 
Disorders; Neurological Disorders; Stroke and Nervous System Trauma; and 
Fundamental Neurosciences.

Accomplishments in 1977: In 1977, 1,159 research grants, 383 individual 
training awards, and 40 research contracts were awarded.

Objectives for 1978: The estimate for 1978 provides for 1,044 research grants, 
326 individual training awards, and 47 research contract awards.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Neurological and Communicative Disorders and Stroke 

Program Purpose and Accomplishments

Activity: Program Management (Public Health Service Act, Public Law 410, 
Title IV, Part D)

___________ 1978___________________
1977 Budget

Appropriation Estimate-------
Pos. Amount Authorization Pos. Amount

50 $ 1,396,000 Indefinite —  $ 1,432,000

Purpose: This activity provides the overall administration and program direction 
for the Institute.
Explanation: Included Is the immediate Office of the Director, the Office of
Administrative Management including personnel and finance, the Office of Program 
Planning and Evaluation, and the Office of Scientific and Health Reports.

87-1 55  0  -  77 -  48
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W ednesday, Marc h 9, 1977.

NATIONAL INSTITUTE OF GENERAL MEDICAL SCIENCES
W IT NES SE S

DR. RU TH  L. KIR SC HST EI N, DI RE CT OR
DR. DONALD S. FR ED RI CK SO N,  DI RE CT OR , NA TION AL  IN ST IT UTES 

OF HEA LTH
DR. LEO HA NS  VON EU LE R,  DEP UTY  DIRE CT OR , NAT IO NA L IN S T I­

TU TE  OF G EN ER AL  M ED ICAL  SC IEN CES
DR. A RTHUR E. HEM IN G, ASSOCIA TE DI RE CT OR  FO R PR OG RA M 

A CTIV IT IE S, NA TION AL  IN STIT U TE OF GEN ER AL  ME DICA L 
SC IEN CES

GORD ON J . KLOV DA HL, EX EC UTI VE OF FICE R,  N AT IO NAL  IN STIT U TE 
OF G EN ER AL  ME DICA L SCIEN CE S

MRS. EM MA  LO UISE AK ER S,  FI NANCIA L MA NA GE ME NT  OF FICE R,  
NA TI ONAL  IN ST IT U TE OF GEN ER AL  MED ICAL  SCIEN CES

NO RM AN  D. MAN SF IELD , DIRE CT OR , DIV IS IO N OF FI N A NCIA L M AN­
AG EM EN T, N AT IO NA L IN ST IT U TES OF H EA LTH

MS. ELLE N WO RM SER, DI RE CT OR , DIV IS IO N OF HEALTH  BUDGET 
AN AL YS IS , OF FICE  OF AS SIST AN T SE CR ET AR Y,  COMP TROLLER
M r.  F lood. W e  c o n ti n u e  t h is  m o rn in g  w it h  t h e  N a ti o n a l In s ti tu te s  o f

H e a lt h . T h is  is  th e  N a ti o n a l I n s t i tu te  o f  G e n e ra l M e d ic a l Sci en ce s.  
T h e  p re se n ta ti o n  w il l be m a d e  b y  D r.  R u th  L. K is rc h s te in , th eD ir e c to r.
D o c to r , we h av e  y o u r  b io g ra p h ic a l sk e tc h  w h ic h  w e w il l p la ce  i n  t h e  

re co rd  a t  th is  p o in t.
[T h e  b io g ra p h ic a l sk e tc h  fo ll o w s :]

DEPARTMENT OF HEAL TH, EDUCATION, AND WEL FARE

P ublic Health  Service, National I nstitutes of H ealth

BIOGRAPHICAL SKETCH
Na me : Ru th L. Kirsc hstein.
Po sit ion: Direct or, National  In sti tu te  of General  Medical Sciences.Bir thplace  a nd d ate : Brooklyn, N.Y., October 12, 1926.
Educatio n: A.B., maga cum laude, Long Isla nd University, 1947; M.D., Tulane Univ ersity  School of Medicine, 1951.
Experience : Director, Natio nal In sti tu te  of General Medical Sciences, September  1974 to pr es en t; Deputy Associa te Commissioner for  Science, FDA, 1973 -74;  Acting Deputy Director,  Bureau  of Biologies, FDA. 1972-73 ; Assistan t Di­rector,  Division of Biologies Stan dard s, NIH, 1971-72;  Chief, Lab oratory of Patholo gy, DBS, NIH, 1965 -72;  Acting Chief, Laboratory of Patholog y. DBS, NIH , 1964 -65;  Ass ista nt Chief, Lab orat ory of Vira l Immunology, and Chief, 'Section of Patholog y, DBS, NIH. 1962-64;  Chief, Section of Patholo gy, Labo­

ra to ry  of Vira l Immunology, DBS, NIH. 1960-62 ; Medical Officer, Patho logist,  Labor ato ry of Viral Produ cts, DBS, NIH, 1957 -60;  Medical Officer, Resid ent 5n Patholo gy, Clinical Pathology, Clinical Center, NIH, 1956 -57;  Trainee  of Na tio nal He art  In sti tu te  and Instr uc tor  in Pathology, Tula ne Unive rsity  'School of Medicine, 1954 -55;  Resident, Patholog y, Providence Hospi tal, De­tro it, Mich., 1052 -54;  Ass istan t Resident. Patholo gy, Vete rans Adm inis tra­tio n Hospital , Chamblee, Ga., 1 952: Internsh ip, Medicine and Surgery, Kings Cou nty Hospi tal, Brooklyn, N.Y., 1951-5 2.
Associatio n memberships: American Association of Tmmnnoloedsts; American Associa tion of Patho log ist s; American Society of Microbiology.



753

Sjieeial awards or citations: Invi ted member of World Hea lth Organizat ion Ex ­
per t Group on Intern ational Requiremen ts for Biological Substances, Gene­
va, Switzerland, March 1965 and 1971; Invi ted consult ants  to World Hea lth 
Organization concern ing problems rela ted to the  use of Poliov irus Vaccine, 
Live, Oral, Geneva, Switzerland, March 1967; DHEW Superior Service 
Award, 1971; Member, Board of Consu ltants, Journ al of Medical Primatol-  
ogy; Member, National  Commission on Diabete s; Member, Natio nal Com­
mission on Ar thrit is and  Rela ted Musculoskeletal Diseases ; Member, Ad 
Hoc Committee on Reserpine  and Bre ast Ca ncer ; Chairperson, NIH  Gra nts  
Peer  Review Study Team ; Member, Edi tor ial Board, Journ al of Toxicology 
and Environm ental Health.

Selected publications: Kirschstein, R. L., Baron, S., Borman, G., Murray, R., 
Perkins, F. T., and Hott ie, G.; Neurovirulence of attenuated  Type I polio­
virus vaccine str ain s af te r intr amusc ula r inocu lation of rhesus monkeys. 
Virology 11:300-302, May 1960; Kirschstein, R. L. and Gerber, P .: Epen­
dymomas produced af te r intr ace reb ral  inoculation of SV40 into new-born 
hamsters . Na ture 195:290-300, July 1962; Kirschstein, R. L., Rabson, A. S., 
and  Pete rs, E. A.: Oncogenic act ivity of adenovirus 12 in thymectomized 
BAL B/c and  C3H/HeN mice. Proc. Soc. Exp. Biol. Med. 117:198-200, 1964; 
Kirschstein, R. L. Rabson, A. S., and O'Conor, G. T .; Ependymomas pro­
duced in Syr ian ham ster s by adenovirus 7, str ain  E46 (“hybrid” of adeno­
virus 7 and SV40) . Proc. Soc. Exp. Biol. Med. 120:484—487, 1965 ; Kirschstein, 
R. L. Rabson, A. S., Pa ul. F. J., and Peters, E. A.: Double infection of new­
born Syrian ham ster s with simia n virus 40 and human adenovirus 12. Cancer 
Res. 26 :1361-1364, July 1966: Kirschstein, R. L .: Value of neurovirulence 
tes ts for attenuated  vaccine assessment. Intern ational Symposium on Neuro­
virulence, Munich 1965. Syrnp. Series Immunobiol . Standa rd 2 :267-268 
((Karger, Basel/N ew York 1966) ; K irschstein , R. L., Smith, K. O., and  Peters,  
E. A.: Inh ibit ion  of adenovirus 12 oncogenicity by adeno-associated  virus . 
Proc.  Soc. Exp. Biol. Med. 128:670-673, 1968; Kirschstein, R. L. and Palm er, 
A. E .: A primate program developed for  the tes ting of biological products. 
Proceedings of the Second Conference on Experimenta l Medicine and Surgery 
In Prim ates , Medical Primatolo gy 886-894, Ed.—E. I. Goldsmith and J. Mcor- 
’Jankowsk i, Basel S. Karger, 1970; Kirschstein, R. L .: Cyclamates. Human 
Pathology, 5:498, July  1974; Kirschstein, R. L .: Toxicology and carc ino­
genic ity of preservatives used in the prepar ation of biological products. 
Int ern ational Symposium on Preservativ es in Biological  Produc ts, San Fran- 
icisco, 1973, Develop. Biol. Standard, 24 :203-212, 1974; Hoel, D. G., Gaylor. 
D. W., Kirschstein, R. L., Safflotti, U., and  Schneiderman, M. A.: E stim ation 
>of risks of irreversible delayed toxicity. J. of Tox. and Environ. Health, 
1:133-151, 1975.

Mr. F lood. Do you have some people with us you would like us to 
meet?

Dr. Kirschstein. Yes.
To my righ t is Dr. Leo von Euler,  the Deputy Director. To my lef t,

Mr. Gordon Klovdahl, Executive Officer; Mrs. Emma Louise Akers, 
Financial Management Officer; and Dr. Ar thu r Heming, Associate 
Director for Program Activities.

Mr. F lood. I see we have your statement, Doctor, which we will 
place in the record at this  point.

[The statement follows:]
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

National Insti tutes of Health

Statement by Director, National I nst itute of General Medical Sciences  
on “National I nst itute of General Medical Sciences”

Mr. Chairman, members of the committee, I app ear  before you for the  thi rd 
consecutive time and am privileged to do so.

The National Insti tu te  of  General Medical Sciences is often called the  basic 
science ins titute  of the  NIH  because of its  longstanding  mission to support
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resea rch in sciences basic to  medicine. Approximate ly four-fi fths of the In sti tu te’s resources each yea r serve to suppo rt s-uch resea rch in orde r to elab ora te and incre ase the  und erst and ing of huma n biology in  hea lth and disease  and  with  the expe ctati on of generat ing new concepts and tools which are  broadly applicab le to clinical resea rch. Most disease, unfortu nate ly, is not susceptible to a magic bul let or wonder  drug  ap proa ch ; but, rat he r, effective tre atm ent mus t depend on a fun dam ental und erst and ing of molecular, cellular, genetic, or environm ental  facto rs.

GE NET IC S PRO GRA M

Mr. Chai rman , as pa rt of its respon sibil ities in rega rd to genetic s research, the  NIGMS has estab lished  an Office of Recomb inant DNA Activities. Thi s office is respons ible for surve ying the resea rch in recom binant DNA by all NIH- supporte tl scie ntis ts to assure  th at  it is done under the guidelines issued in Jun e 1970 and th at  the proper  conta inme nt is used. The NIH assigned this respon­sibil ity to the  NIGMS because of its  ma jor  role in suppo rt of such research.The  In sti tu te’s program  in genetics supp orts both basic and clinical studi es and  these are tightly interwoven in many of the projects supported.For  example, Dr. Fra nk Ruddle of Yale University has been ip ig indiv idual  huma n chromosomes or even frag men ts of chromosomes in an a' apt  to map human genes, in othe r words, to determin e on which chromosome and at which location the re are  genes which are  specific for  c erta in charact eris tics . Dr. Ruddle has  shown tha t, when cells w’hich are  genetic ally deficient in a cer tain  enzyme are grown in cell cul ture  in the  labo rato ry and are  mixed with isolate d human chromosomes, a specific piece of one of the chromosomes is take n up by some of the deficient ce’ls. I f this  piece co ntain s the gene required to make the enzyme lackin g in the  deficient cells, it can be shown that  these cells now will produce the missing  enzyme. This work is of gre at importance  for two reasons . Firs t, by using this technique of mixing  cells with isolated individual chromosomes or pieces of them, human  genes can be functi onall y ma ppe d; secondly, the cor­rection of an enzyme deficiency by use of specific genetic f ragm ents  may lead to a new approach  for tre atm ent  of genetic disease.

BIOM ED IC AL  EN G IN EER IN G  PROGRA M

A problem encountered W’hen considering enzyme repla ceme nt therapy  to corr ect genetic  defects is th at  enzymes, othe r tha n those  of hum an origin, may provoke the body’s immunologic defenses and give rise to antibodies that  rapidly  remove them  from circu lation. This  not only leads to seriou s immunologic reac tions but provides for very limi ted therapeuti c activ ity. To overcome this problem a grantee  of the  biomedical engine ering progra m has been developing a biom ate ria l; namely, polyethylene glycol, which forms flexible strands th at  can be atta che d to these “forei gn” or nonhuman enzymes prep ared  for infusion . Polyethylene glycol is rela ted  to an anti free ze commonly used in automo bile cool­ing systems. Studie s are  unde rway  to determ ine whe ther  this  ma teri al, in the form o f stra nds , is nontoxic, will elici t less of an immunologic react ion, and will provide for  atta chm ent  of enzymes which are  then no longer  identified as “for­eign” and thu s can be safe ly infused and  allowed to circ ulate  freel y in the  blood. An NIGMS gran tee is w orking with an  enzyme obtained from a fungu s which he has  bound to these  strand s of polyethylene glycol and injec ted into  mice deficient in the  same enzyme to determin e whe ther  the  blood enzyme levels of the mice would be raised for extende d periods of time and if the process is safe  even when injec tions are  repeated many times. It  is known th at  enzyme not bound to and chemic ally modified by polyethy lene glycol cannot be injecte d more tha n two to th ree  times because of severe immunologic reactions .
Thus, correct ion of genetic ally induce d deficiencies may be approa ched in many ways.

PIT ARMA COLOGY-TO XIC OLOGY PROGRA M

The Pharmacology-Toxicology program of the  In sti tute has been concerned with  the  specific effects of drug s in cer tain  populations  and also in rela tion  to oth er drugs . As this  committee  suggested las t year, efforts to increase  research  in pedia tric  pharmaco logy are unde rway. To thi s end, NIGMS in collaboration with  the  Child Hea lth In sti tu te  held a meeting in November of las t yea r at  which cu rre nt studi es in ped iatr ic pharmacology  were  summ arized  and areas
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requiring furth er study were delineated. This Inst itute is now evaluating pro­
posed research in which the effectiveness in children of a variety of important 
drugs will be studied.

As you know, along with its beneficial effects, penicillin often causes allergic 
reactions which are responsible for 70-80 percent of all such reactions to drugs. 
Fatal allergic react ions to penicillin have been thought to be due solely to respi­
ratory distress. However, an NIGMS grantee, Dr. Roberto Levi, has shown th at 
allergic reactions to penicillin may fatally  affect the cardiovascular system by 
release of histamine by the heart tissue. Patients who are being treated with 
digitalis, a drug used in about 4 million people in the United States to control 
hear t failure, may develop severe cardiac dysfunction as a result of allergic reac­
tions to penicillin. Using the  guinea pig as a model, this investigator has shown 
that, in an allergic response to penicillin, the heart beats very rapidly and ar- 
rhythmically and the blood pumping action becomes less efficient. This adverse 
effect is markedly enhanced by very small doses of digitalis. Studies are now 
underway to develop a method to pharmacologically inhibit this allergic im­
pairment of cardiac function, in order tha t patients on digitalis whose hear ts 
have already been in failure and who have littl e cardiac reserve may be pro­
tected from infections by the  use of penicillin.

CLINI CA L AND PHYSIOLOG ICAL SCIEN CES PROGRAM

The NIGMS, as we have reported to you on previous occasions, actively sup­
ports research in traum a and burns. In January 1977, the  Inst itute held a work­
shop in th is area in order to evaluate the s tatus of the research activities to find 
the most effective means of furthering  them and to determine what areas of 
endeavor a re being neglected and what studies should be encouraged. The report 
of th is meeting will be made available to you as soon as i t is published. At this 
meeting, several speakers reite rated  that, although a great  deal of progress had 
been made in the treatment of severe burns, the problem of infection in burn 
patients remains a very serious one and, indeed, because the causative bacter ia 
of the infections are so often found not to be susceptible to antibiotics, this is 
still a major reason for the high mortality rate  in burned patients. Furthermore, 
although, as I reported to you las t year, the prevention of weight loss in severely 
burned patients  is possible by the use of  both in travenous feeding and delivery 
of nutrients into the stomach by nasogastric tube, there is still a need for re­
search in regard to the amounts of protein, carbohydrate, or f at needed by such 
patien ts to provide appropriate energy metabolism.

Studies in both these areas are currently  being supported by the NIGMS 
Trauma and Burn Program and we are activelv seeking to support further  re­
search in this vital area. It should be noted tha t in 1976 the American College 
of Surgeons produced a manual which was distributed to practicing physicians 
and was on the early care of the injured patient, including a chapter on the 
initial  management of burns. This manual was based extensively on the studies 
of Dr. Charles Baxter, an NIGMS grantee.

CELLU LAR AND MOLECULAR BASIS  OF DISEASE PROGRAM

The research of many surgeons and other clinicians has been made possible 
because of basic studies of cellular and molecular biology and chemistry sup­
ported by, among others, the Cellular and Molecular Basis of Disease program. 
The research sponsored by this program is very broad as is illust rated  in the 
following examples:

Although sugars have been studied for many years, biochemists have only re­
cently turned thei r attent ion to the way in which biological processes, such as 
sugar production, a re regulated. One very important question has been how lac­
tose, the major nutrient sugar of both human and animal milk, is synthesized. 
Lactose is only formed in the mammary glands of females following childbirth. 
It turns out tha t two proteins are required for the synthesis of lactose and the 
formation of these is controlled by hormone levels. During pregnancy, only one of 
these two proteins is synthesized. After the birth occurs, the changes in hormone 
levels allow the synthesis of the second protein as well. Dr. Keith Brew, an 
NIGMS grantee who has been studying this process, has recently shown tha t 
certain si>ecific minerals, magnesium and calcium, are required for these two



756

prot eins  to operate efficiently in the  synt hesis of lactose. If  the levels of both of these  minerals are not high enough in the mammary gland, lactose will not  be efficiently produced. These studies, showing the  interact ion of hormona l and nu­trit ion al fact ors in formin g this  imp ortant  ingr edient of milk, could be very signif icant in correctin g abnormalitie s in milk product ion in both hum ans and milk-produc ing animals.
The NIGMS Cellu lar and Molecular Basis  of Disease Prog ram supp orts many of the Natio n’s ou tstanding scientist s. An example  i s the work of Dr. William N. Lipscomb of Ha rva rd Unive rsity, this ye ar’s w inner of the  Nobel P rize in chem­istr y, supported under the  aeg is of thi s p rogram of the NIGMS. The Nobel Awa rd was made to Dr. Lipscomb for  stud ies of molecules conta ining  the  chemic al ele­ment, boron. T his resea rch has  led to a deeper und erst and ing of the na ture  of  the  chemical bond. Although thi s work had no obvious rela tionship  to biomedical science, it  has led oth er scie ntis ts and clinic ians to use compounds containin g boron for rad iati on tre atm ent of  br ain  tumors .
Dr. Lipscomb has recent ly become engaged in chemical and str uc tur al stud ies of an  enzyme which regu lates the bacteri um, Esch erich ia coli. Enzymes of the type under inves tigat ion by Dr. Lipscomb are known to control the metabolism of living organisms from bacte ria  to man. However, how thi s very complex enzyme funct ions is almo st completely unknown. In atta cki ng this  problem, Dr. Lipscomb is atte mp ting  to determin e the deta iled str uc tur e of t his  enzyme, using the  same techniq ues which he applied  so successfully to analyzing the  str uc tur e of the  l>oron compounds. The maj or approach to be used is the  techn ique of X-ray crystallog raphy, a method which allows the scie ntis ts to construct a three- dimen­sion al model of the  molecule. The most famous appl icat ions  of this technique to date has  been the  dete rmi nati on of the struc tur e of the  genetic  material , DNA, which revolut ionized  t he field of genetics  and  led dire ctly to so many of the stud ies cur ren tly being perform ed with  the suppo rt of NIGMS. At the moment, any such direct appli cabil ity of enzyme crys tallo grap hy being perfo rmed by D r. Lipscomb has  not yet develop ed; but  the  basic infor mation obtained is essential  even when not clearly and direct ly applicable, since, as in the  al>ove c ited situa tions, application  frequent ly ari ses  sever al years af te r the ini tia l studies . Knowledge development in basic science is indisi>ensable to f utu re progress.It  is imp orta nt to stress th at  Dr. Lipscomb, l ike most other fine basic s cienti sts, is also a teach er, and his laboratory  has  been a tra ini ng  ground for some of the Nati on’s most promis ing young chemis ts and biochemists. As the  committ ee knows, th e NIGMS has supp orted  a program of re searc h tra ini ng  of young, highly qualified scientist s for many years and contin ues such supp ort in the  belie f th at  quality  tra ining will produ ce fine s cien tists  for tomorrow who will carry  on the outs tand ing work of  persons such a s Dr. Lipscomb.

MI NO RITY  ACCE SS TO RES EARCH  CAREERS PROGRAM
In an effort to provide biomedical  resea rch tra ining oppo rtuni ties for  all, the NIGMS has  esta blished a six th program, the Minority Access to Rese arch  Ca­reer s Prog ram (MA RC) . This  progra m supports resea rch tra ining for facu lty members coming from Ins titu tions with  a larg e numb er of minority stu den ts and also suppo rts visit ing  scie ntis ts from majority schools who help mino rity schools to es tablish or improve their ersearch and research tra ini ng  programs. For  a num­ber of years, NIGMS has been atte mp ting to estab lish a pre gra duate  tra ining progr am for the  most promis ing stud ents  at minor ity ins titu tions in orde r to give them the  background in biomedical  science and resea rch th at  would enable them to compete successfu lly fo r positions as gra duate  stud ents  at  the  outs tandin g academic ins titu tions of thi s Nation. The NIGMS is cur ren tly  atte mp ting  to begin such an Undergradua te Honors Program in the MARC Prog ram as encour aged by the Congress.

Mr. C hairm an, in orde r to supp ort all the programs described  above, the  budget request for the  Nat iona l In sti tu te  of General Medical Sciences fo r 1978 is $219,896,000. I sha ll be pleased to try to answer  a ny questions and supply add i­tional infor mati on desire d for  the  record.
Mr. F lood. We have  some qu est ions for  you, D octor.We  not ice in your  bu dg et  pro posal  fo r th is  ye ar  th at  you propose an increase  of  $14,896,000 ove r the 1977 bud get . How do you pla n to use thi s increa se?
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Dr. K irschstein. The largest  proportion of this increase, Mr. Chair­
man, will be for research activities, both the investigator initia ted 
research grants  and some increase in activities in our special programs, 
particularly in  bum research activities.

SPE CIA L RESEAR CH CEN TERS

Mr. Flood. Now even though you have this  overall increase in the 
budget there are some program areas tha t are reduced.

For  example, under your special gra nts program you have reduced 
the former pharmacology-toxicology grants  fo r research centers.

Mr. Flood. Why have you cut these centers?
We thought you had a great deal of work to do in this area.
Dr. K irschstein. Yes, Mr. Chairman.
These are among our oldest centers. They have been in existence for 

a considerable period of time. Many of them, upon review, have been 
found to perhaps not have activities tha t are quite as meritorious as 
they were to begin with. Some of these centers will no longer be in 
existence and we will substitute for them newer centers and these will 
sta rt a t funding  levels that are somewhat lower and will perhaps gra d­
ually increase.

Mr. F lood. But you are not  affecting the area of pharmacology-toxi­
cology research?

Dr. K irschstein. No, sir.
Mr. F lood. Another area you cut is the genetic research centers. 

Now I  am sure you realize tha t there is a grea t deal of pressure on 
everybody and from our constituents to suppor t genetic research. Tha t 
being so, why this reduction ?

Dr. K irschstein. We, too, feel that  our Genetics Research Program 
is essential, Mr. Chairman. Indeed it is one of our emphasis areas. 
However, again the same situat ion holds. We have had 10 Genetic Re­
search Centers in existence for about five years now. Several of these 
have come in with renewal applications which were found to  be some­
what  less meritorious and will be no longer funded.

But we will be p lanning new centers tha t will s tart  again at some­
what lower levels.

Mr. Flood. But  would that affect genetic research ?
Dr. K irschstein. No, sir. The genetics area is one that  we empha­

size considerably and we will be put ting  a great deal of effort into it.

TR AI NI NG PROGRAMS

Mr. F lood. The la rgest reduction is in the  t rain ing  programs. How 
do you see that reduction and what is the impact there?

Dr. K irschstein. I t is a very significant impact. As you know, the 
National Inst itute of General Medical Sciences is the Institute that 
has had the largest share of the  research t rain ing  programs of the en­
tire  NIH.  In the past and up to this year we have supported one-third 
of all the research tr ain ing  at NIH . Of the research training fo r pre- 
doctoral trainees, we support two-thirds. Most of this has been through  
support of institutional fellowship awards.

Dr. K irschstein. Yes, sir. Since it has been stated that  there will 
no longer be ins titutional awards, this has caused the NIGMS program 
to be substantially  reduced.
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Mr. F lood. Under the training budget you have, where will the emphasis be, on predoetoral training or postdoctoral training?Dr. Kirschstein. In the 1978 budget, Mr. Chairman, based on an administration decision, it will be on postdoctoral training.

RECO MB INAN T DNA RESEARCH

Mr. F lood. We talked about th is last week some. How much do you spend to support DNA recombinant research ?
Dr. Kirschstein. The National Insti tute of General Medical Sci­ences spending $2,600,000 on DNA recombinant research.
Air. F lood. Have your grantees been able to comply with the con­tainment guidelines?
Dr. Kirschstein. In general, yes. There may be some requirement tha t there be construction and renovation of facilities. There were some funds specifically allocated for that  purpose. As you know, sir, the National Institutes of He alth has set up an Office of Recombinant DNA activities which has been assigned to our Inst itute  to administer.Mr. F lood. This  has almost overnight become highly controversial nationwide so there  should be no doubt insofar as the regulations and guidelines, out of an abundance of caution.
Dr. K irschstein. Most of our grantees have filed the memoranda of understanding and agreement tha t are required and are following our guidelines.
Mr. F lood. Why not all of them ?
Dr. Kirschstein. Most of them are in. There have been 84 memo­randa of  understanding and agreement and Institutional Biohazards Committees have been set up. This is just about all of them.
Mr. F lood. You are aware of how delicate th is situation is?Dr. K irschstein. Yes, indeed, sir.
Air. F lood. I s it correct tha t you are currently considering setting up a central repository to hold the host cells in this DNA research?Dr. Kirschstein. The Insti tute,  at the suggestion of the Recom­binant DNA Advisory Committee, requested of the scientific com­munity  by publication of a le tter in the journa l. Science, back in early December, advice as to whether it would be scientifically reasonable and feasible to develop a bank of fragments of DNA recombinant materia ls th at could be used to provide grantees with these materials.Air. F lood. Are you setting up a center repository ?
Dr. K irschstein. AVe are thinking of doing so, yes, sir.Air. F lood. Is there any ta rget  date or time or place ?
Dr. K irschstein. If  it is decided to establish such a bank, it will probably be in the next fiscal year, in 1978.
Air. F lood. Where?
Dr. Kirschstein. AVe have not completely decided on this. If  the NTH sets up a national facility,  a P-4 facil ity, at the Frederick Cancer Center for work with the most hazardous materials, this might be a logical place for the central repository  to be.
Mr. F lood. Can you tell us what is involved in setting up all of thi s reporting  and what this is going to cost? AVho is going to maintain this operation and basically why is it necessary ?
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Dr . K irschs tein . In  orde r to assure  th at  the gui del ines are  be ing  
met and th at the re po rt ing is done  prop er ly , the N IH  establ ished an 
Office of Recomb ina nt DN A ac tiv itie s in the  Na tional In st itut e of 
Gen era l Medica l Sciences. The Di rec tor  o f th at  Office re po rts  d ire ctl y 
to me. H e is in th e Office of th e D ire cto r of  the  In st itu te .

The ac tiv itie s hav e cost  us som eth ing  in  the orde r of $100,000 t hu s 
fa r in th is year.  T hi s inc ludes p ub lishing  the guide line s, m ai lin g them  
out,  a nsw ering th e inq uir ies . The Di recto r of the Office ha s to  trav el  to  
the  var iou s in sti tu tio ns  to see them an d ans wer questio ns con cer ning 
the  guidel ines an d keep  in  c ontac t with  t he  in tern at iona l com munity .

Mr. F lood. Who  is go ing to  maintain i t ?
Dr . K irschs tein . Th e Na tio na l In st itute  of  Gener al Medical Sc i­

ences is m aintaining  these activ itie s.
Mr. F lood. I  repe at  fo r the purpo se of  empha sis  now, why is it 

necessary  ?
Dr . K irschs tein. I t  is necessa ry to  do th is  so th at there is ap pr o­

pr ia te  mon ito rin g an d assurance  th at  the guidel ines are  being  com­
pli ed  wi th  an d th at  there is evidence  th at  the scientific  com munity  
will com ply ap prop riately.  W e hav e e very exp ect ation  t hat there will  
be com plia nce  an d th us  fa r the  scientif ic com mu nity has complied 
wi th  t he  g uidelin es.

Dr . F redrickson. Mr . Ch air ma n, it  is the view of the  int era gency 
committ ee, about which  I  spoke ea rli er  i n my tes tim ony, th at th e im­
po rtan t elem ents  in th e reg ulati on  of  th is  ac tiv ity  include re gi st ra ­
tio n so th at we know whe re the  use and pro duction  of recom bin ant 
DN A molecu les is tak in g p lace  in th e U ni ted S tates.

A t the presen t t ime, N IH , in coord ina tio n with  the  r est  o f the Fed ­
eral  agencies th at  are  fu nd ing th is  ac tiv ity , hav e alr eady  come to a 
pr eli minary agreeme nt as to a common pool of inform at ion re la tiv e to  
all  F  edera l support .

Now eventua lly—an d before  very long, I  th in k—if  leg islation  is 
passed rela tiv e to regu lat ion , the re  will be a fu ll regi str y of  a ll ac tiv i­
ties i nc lud ing  the  p riv ate as well as the  F ed eral  sector.

For  the prese nt N IH , is dev elopin g t hat capabil ity . I f  a nd  w hen  we 
hav e a  r eg ulatory agency that works as a com pan ion to N IH  in stan d­
ar d set ting, then  we ma y move the regi st ry  to th at  org aniza tio n. But  
we are  t ak in g the  in iti at ive now to see t hat it  is created.

Mr. F lood. You obv iously are  on top o f th e th ing.
Dr . K irsc hstein . I th in k so, sir.

GENETIC DISEASES

Mr. F lood. W ha t adv ances hav e been mad e in the pre venti on  and 
con trol of  gene tic  disease ?

Dr . K irsc hst ein . Mr. Ch air ma n, we no w have  the abi lit y to  diagnose  
a large numb er of gen etic  d iseases pr en atal ly  by many techniques, the  
majo r one o f which is t he  pe rfo rm ance  of  a pro ced ure  known  as am nio ­
centesis in whi ch fluid and cells represen tin g the fet us  are  remo ved 
du ring  pregnancy  an d can be studie d.

Bas ed on th at , there wou ld be ab ili ty  to  diagno se wh eth er or  no t 
th e child  t hat  is to be bo m is indeed  suf fer ing  fro m a genetic  disease . 
A gr ea t deal  of  th is  ac tiv ity  has been poss ible based on the  basic re-
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sea rch  in genetics whi ch has been  pe rfo rm ed  by the  NI GM S gra nte es both in  indiv idua l gr an ts  and al so throu gh  the genet ics research c enters  which  combine basic an d clinic al research acti viti es.
Mr.  F lood. Remember l as t y ea r y ou mentio ned  th e studie s for gene-  tice  resea rch  la bo ra tory , very  i m po rtan t in the  und er taking  o f a nd  th e ab ili ty  to detect  cancers an d c anc er-cau sing chemicals. Are  you findin g any  new links between the  gen etic  fac tors an d possible pred isp ositio n to ce rta in  typ es an d kin ds  of  cancer?
Dr . K irschste in. Yes, sir.  These are  ac tiv itie s th a t we wou ld like  to  un de rta ke  in genetic s now. Wherea s up  to now we hav e been con­ce nt ra tin g pr im ar ily  on gene tic disea ses t hat are  caused  by  s ing le gene defects, it  seems th at  th is  is an  ap prop riate tim e to begin studie s on polyge nic  diseases, diseases th a t may indeed  be caused by more  th an  one gen etic defect.
Ma ny o f the so -called chro nic  diseases a nd  some ca ncers seem to hav e some r ela tio nship  to  a m ul tif ac to ria l gene tic dispos ition. Such diseases as diabetes, athe roscleros is and some oth er forms  of  he ar t disease fa ll int o th is  ca tegory. We w ill be m aking  new in itiat ives  i n t hi s reg ard .

PED IAT RIC  PHARMA COLOGY

Mr. F lood. I n  t he  1977 app ro pr ia tio n bil l fund s were  made av ai la ­ble to  deve lop a prog ram of  pe diat ric  p harmaco log y. W ha t does th at involve ?
Dr . K irschste in. We  have  ju st  go tten underw ay  with  th is  pr o­gram . In  orde r to be assure d th at  we knew wha t are as  to underta ke , we sponsored a workshop  in pe diat ric  pharm aco log y las t ye ar  alo ng  with  the  I ns ti tu te  of  C hil d Hea lth  and  H um an  D eve lop ment in which  pharm aco log ists came to discuss wi th us are as th at needed inv estig a­tio n in t he  realm o f ped ia tri c p harmacology .
We  are  cu rre nt ly  conside rin g several  aw ard s in areas th at  we wil l wo rk in, i n p ed ia tri c p harmacology.
Mr. F lood. H ow much have  you  budge ted  in  1978 fo r pe diat ric  pharm aco log y ?
Dr. K irsc hstein . Abou t $1 mill ion.
Mr . F lood. I s you r In st itut e involved in the resear ch on the am nio ­cen tesis t echnique ?
Dr. K irsc hste in. W e wer e involved or iginall y in some of  th e basic research  th at  led to  thi s. Thi s tech nique has now been fa ir ly  well establ ished,  sir . As  such the n, the act ivi ties th at  go on in rega rd  to  amn iocente sis are  un de rta ke n by oth er insti tut es  an d othe r agencies to  per form  the se rvices th at  ar e needed.
Mr. F lood. H ow wide ly used is th e tec hnique  ? I s it  a high ly  acc ura te an d saf e pro cedure  ?
Dr. K irschste in. T he re  was  a re po rt  t h a t came out , I  believe, last  fal l th a t Dr . Coo per  pre sen ted  as the  As sis tant  Se cretary of  H ea lth  which  ind ica ted  th at  the pro ced ure  was very safe  and quite  effective. Th ere  was a rec ommenda tion  th at there be ac tiv ities  un derta ken in th is  re ga rd  th roug ho ut  th e co untry .
Mr. F lood. W e hav e he ar d th at  it is now possible to  d ete rmine  the  pres enc e of  Cooley’s ane mia  pren atal lv  th ro ug h a process kno wn as placento cen tesis. Is  t his  process sim iliar?
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Dr. K irschstein. I believe it may be a var iant of it.
Mr. Flood. I t is a similar technique?
Dr. Kirschstein. I believe it may be a similar technique. The 

National Inst itute o f General Medical Sciences supports basic studies 
in genetics. Once these studies relate more directly  to diseases of blood 
or childhood diseases, these activities are supported by other insti­
tutes. Cooley’s anemia is supported by the National Hear t, Lung  and 
Blood Ins titute.

Mr. Flood. Placentocentesis is something in itself?
Dr. Fredrickson. For tha t test a sample of fetal blood is required. 

Tha t is a special problem in amniocentesis, rath er than  just getting 
the fluid.

Mr. Flood. But  as far as Cooley’s anemia, it fits in ?
Dr. Fredrickson. It  fits in. It  is an important question and still 

a matte r of research.
BU RN  RESEARCH

Mr. F lood. You reported last year that  one of your grantees was 
developing an  artificial skin to be used in trea ting  the burn patients. 
What is the status of tha t research ?

Dr. Kirschstein. Th at research has gone on quite well, Mr. Cha ir­
man. The work is being done in Boston by Dr. John  Burke at the 
Massachusetts General Hospi tal in conjunction with biomedical engi­
neers at the Massachusetts Ins titute of Technology. They have recently 
shown that , as opposed to using materials from pigskin, i t is be tter to  
use fibers from bovine skin. This has been tried in a number of burned 
animals and has been shown to be very successful.

As I  understand it, they have now been able to  show tha t, whereas 
this  material  could cover the surface and remain in place previously 
for 6 to 8 weks, this can be extended for about 3 months a fter which 
it is possible fo r the animal’s own skin to fill in the burned area.

There are plans to star t test ing this in man very soon.
Mr. F lood. We unders tand tha t infection is a very serious problem 

in a burn patient.
Dr. Kirschstein. Th at is correct.
Mr. F lood. Are  you m aking any progress in controlling tha t pa r­

ticu lar problem ?
Dr. K irschstein. Yes, sir.
One of the ways in which one can prevent infection is to place 

seriously burned patients in a sterile environment, in a “sterile is­
land ”. This has indeed been successful in preventing infection.

The other problem tha t arises in regard to infection in patients 
with burns is antibiotic resistance. Many of the organisms that cause 
infection are r esistan t to the antibiotics which is why it is so importan t 
to prevent infection.

Mr. F lood. Are there  any other promising developments in bum  
research ?

Dr. K irschstein. The enti re field of burn research has been moving 
slowly in attem pting to save the lives of severely burned patients. The 
situation is such that a whole series of activities have to occur at once 
in order to do so.
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The patient’s nutrit ion must be maintained, infection must be pre ­
vented or t reated. The rehabi litation and gra ftin g of skin, first with 
perhaps  an artificial skin or, as today, mostly with skin from a close 
relative  or the patient’s own skin from the area tha t has not been burned, must occur. Then rehab ilitation must occur.

The problem is a very difficult one. I t takes many, many months for severely burned patients  to recover.

TRA UMA RESEARCH

Mr. Flood. Wh at other kinds of t rauma  research are you support ­ing?
Dr. Kirschsteix. We support research in general trauma, trauma 

due to automobile accidents or severe injuries. The problems of such patients are s imilar to those of burned patients to some extent. There 
is very often multiple organ fa ilure in these pat ients such that  a severe injury will lead to kidney failure, liver failure and severe circulatory disturbances.

All of these have to  be treated at one time in order for the patients to survive.
Mr. F lood. Mr. Natcher?
Mr. Natcher. Doctor, as you point out in your statement, the Na­

tional Insti tute of General Medical Sciences is often called the  basic science institu te of NIH  because of its longstanding mission to support research in sciences basic to medicine.
You are requesting $219,896,000 for fiscal 1978.
Dr. K irschstein. That is correct.

CELLULAR AND MOLE CULA R BASIS OF DISEA SE

Mr. Natcher. Doctor, if I asked you to come down to Kentucky 
and make a speech and discuss three of your major achievements since 
you were here last year o ther than the matters in your statement, what would you talk about ?

Dr. Kirschstein. Mi-. Natcher, I would talk about the activities of 
our Inst itute  in our basic programs such as our Cellular  Molecular 
Basis of Disease Program where studies of the structu re compared to 
the function of la rge molecules such as proteins and proteins combined 
with fats and carbohydrates such as glycoproteins and lipoproteins are under study in an a ttempt to understand  the basic mechanisms of 
the action of these materials in the cell. This has very widespread ef­fects on the study of specific diseases.

Once one understands the molecules that normally constitute a cell and thei r structure and how th at relates to the functions of the cell, 
one can move from this to understand abnormal cells such as cancer cells or cells that have genetic defects, cells that have changed surface membranes and so forth.

Th at is one of the major achievements of our Insti tute,  to begin to understand the structure and functional relationship of these very large molecules in the cells.
In the area of genetics, we have continued to support basic genetics 

in attempts to determine what are the specific defects. As we said las t
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year, for example, the defect in patients who have a familial disease 
known as hypercholesterolemia is being elucidated. This is a marked 
increase in the level of cholesterol in the blood tha t leads to a predis­
position for atherosclerosis which then could lead to early coronary 
artery  disease.

Third ly, in our pharmacology program, there have been studies 
going on concerning the relationship of substances which will induce a 
material known as interferon which is an an tivira l substance and their 
effect on the metabolism of drugs.

An individual or an animal tha t is infected by a virus and begins to 
produce this antiviral substance, if given a drug,  may show increased 
toxicity to  that drug. This needs to be studied furth er.

CEN TRA L REPOSITORY

Mr. Natciier. Doctor, the chairman asked you about the establish­
ment of a central repository to hold host cells used in recombinant 
DNA research. Why is it  necessary to set up such a repository?

Dr. Kirschstein. Mr. Natcher, in order to be able to have investi­
gators  do the research they feel is necessary in the recombinant DNA 
area and yet keep the hazards  to a minimum, it may be deemed reason­
able to set up such a cent ral repository such tha t only in one location 
where all the precautions can be taken and where there is a facility 
known as a P-4 facili ty, for  example, where there is total containment; 
in only tha t one location would this material be handled in the process 
of the recombination, the splicing. Then these pieces could be stored 
and sent relatively safely to investigators who could work on them 
using less containment facilities.

It  is a method of increasing the safety of the activity.
Mr. Natciier. Doctor,-what would it cost to maintain this repository?
Dr. K irsciistein. We have not tota lly determined this  as yet, but we 

believe that probably something in the order of half a million dollars 
a year.

Mr. Natciier. Would this involve the transport ing of different types 
of DNA material from one pa rt of the country to another?

Dr. Kirsciistein. There would eventually be transportation of the 
material from the repository to investigators who need the material. 
But it would be transport of material which is inactive unless it is 
placed within an organism. I t would be material that  would be safe to  
tran sport because if there is any hazard, the hazardous activities would 
have been performed at the original site of the repositorv.

Dr. F redrickson. I think it might be safe to say, Mr. Natcher, th at 
the danger of tran sporting  such materials  is expected to  be far  less 
than  materials that  are now t ransported across State lines under very 
stric t codes required bv the  Hazardous Materia ls Transp ortat ion Act 
and other similar regula tory statutes. We are already transmitting, 
across the country and around the world, viruses, bacteria, and other 
materia ls which are certainly far  more hazardous  than  these DNA 
materials.

There already exist excellent regulato ry agencies and statutes for 
mainta ining great  care in th is form of transportation  and they will all 
be abided by.
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Mr. Natcher. Thank you, Mr. Chairman.
Mr. F lood. Doctor, in your justification you s tate tha t one o f the goals of the anesthesiology centers is to understand the basic mecha­nism of pain . W hat kind of research are you supporting in th at  area ?Dr. K irschstein. Yes, sir, this is an area tha t has really begun to come to fruition very recently, Mr. Chairman. There is a grantee of ours who has been a grantee for a number of years, Dr. C. H. Li at the University of California in San Francisco, who has been working on materials, proteins, he has isolated from the brain. Fo r many, many years some of these materials did not seem to have any specific function. Recently it has been shown tha t one of these materia ls is related to, and may, indeed, be a precursor, although this is not quite known as yet, to some indigenous materials in the brain  which are similar to the opiates. These are called endorphins.These mater ials seem to act, as do the opiates, in reducing pain. So there now seems to be a mechanism which under certain circumstances, allows release within the brain, of materials which actually are antag­onists of pain and will prevent or decrease pain.Dr. Li started all th is work by isolating what seems probably to be a precursor  of these materials.

ACUPUNCTUR E RESEARCH

Mr. Flood. Do your anesthesiology centers support acupuncture research ?
Dr. K irschstein. Yes, sir, this whole story is coming together  now. We have been supporting some acupuncture  research for many years. There are currently  five such projects. For  some time, there was some discouragement about this area because i t did not seem to be leading to any goal. Very recently it seems likely that these materials I was just talk ing about, the endorphins, do seem to play a part in the relief of pain or in anesthesia caused bv acupuncture.
There seems to be evidence tha t if, the points tha t one talks about as being acupuncture points, are stimulated, there is release in the brain of these endorphins which, indeed, then decrease pain.Mr. F lood. Do you view acupuncture as an alternat ive to anesthetic drugs, some of which have adverse side effects ?Dr. Kirschstein. I  don't think we can go tha t far  yet, but I think  we can perhaps understand the physiologic basis of what  acupuncture might have been doing all along. Bu t there  is a long way to go before one can say t hat  this would be a method that one could substitute  for anyth ing else.

BIOMEDICAL ENGINEERING

Mr. F lood. I  believe your biomedical engineering program has been developing a material called bioglass to be used in replacement of joints such as hip joints. What is the status of th at project?Dr. Kirschstein. The project has been progressing well. There has been considerable fur ther study of this material in the use of hip joints in animals, primarily in sheep and dogs. One of the  problems is tha t evaluation of artificial hip joints in four-legged animals is ra ther  different than evaluating  them in man whose weight bearing is on two legs.
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So there are attempts to make biomechanical models which will give 
an indication of  whether or not it  is possible for an artific ial hip joint 
such as this to continue to be effective.

Now as you know, artificial hip joints are used quite extensively in 
man now. The problem is tha t there is considerable wear and  t ear  of 
the artificial material and very often these hip joints need to be re­
placed by new artificial joints.

Mr. Flood. If  this materia l is found to be suitable for the replace­
ment of joints, is i t going to be very, very expensive or are you making 
efforts to keep down the cost of this material ?

Dr. Kirschstein. I think there will be efforts made to keep down 
the cost. It  will clearly be more expensive in the beginning for the p ro­
totype joints, but presumably, if this proves satisfactory, one could 
develop methods for reducing the cost. Tha t is something th at  would 
be looked into.

Mr. Flood. Your budget for the Biomedical Engineering Program is 
close to $17 million. What are some of the other projects you are 
supporting which appear to have some kind of promise for the future ?

Dr. Kirschstein. There are considerable efforts in ultrasound and 
as a noninvasive technique as a method for  diagnosis of various condi­
tions. Previously the use of ultrasound has been such that one could 
look at the body as a whole. There are efforts, now particularly by Dr. 
Meindl at Stanford  Univers ity in an attempt to be able to make spe­
cific determinations as to what tissues are involved in whatever ab­
normalities are noted by using ultrasonic  techniques.

So there is an effort in tissue ult rasound work.
Mr. F lood. H ow many individuals  have received support under the 

so-called MARC program since fiscal 1975 ? I mean Minority Access 
to Research Careers.

Dr. Kirschstein. There have been 122 individuals supported since 
1975 by the MARC Program .

Mr. Flood. Is there a great deal of interest?
Dr. K irschstein. Yes, a great  deal.
Mr. Flood. How many applications did you receive in 1977 and 

how many were approved?
Dr. K irschstein. The approva l rate is quite high. To date  we have 

received 29 MARC Faculty Fellowships Applications , of which 24 
were approved and 18 funded. F or the May Council we have 15 appli ­
cations and its is expected approximately 12 to 14 of these will be 
approved and funded.

In addition, the Inst itute is planning to implement a MARC Honors 
Undergraduate Research Tra ining P rogram which is designed to sup­
port  highly selected undergraduate honor students who subsequently 
plan to seek enrollment in the Nation’s biomedical graduate schools as 
candidates for the Ph. D. degree. Init ially this program will provide 
a small number, five to seven, of institutional fellowship awards to a 
limited number of fellows.

Mr. F lood. Th ank you very much.
[The following questions were submitted by members of the sub­

committee with the request tha t they be answered for the record.]
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Mb. Conte

BA SIC  SCIENC E

Mr. Conte. Dr. Kirschstein, in your  opening rema rks, you hin ted at  some­
thin g th at  has  been of ma jor  concern to a number of people involved in our 
nat ional policy on biomedical rese arch , and th at  is the  fac t th at  most disease 
is n ot susceptable  to a magic bulle t o r wonder drug approach. In your professiona l 
judgm ent, is adequate  supp ort being given by the Federal  Governm ent to basic 
science, as opposed to applied or ta rge ted  res earch ?

Answer. An ideal proportio n of basic to applied  resea rch is difficult to derive 
from any thing other tha n impressions. In my profes sional  judgment, it is 
a good long-rang e investme nt to fund abou t 60 perc ent of approved resea rch 
gra nt appli cations in basic resea rch. Las t yea r’s budget  for Nat iona l In sti tute of 
Genera l Medical Sciences allowed only 25 percent to be funded, while the re­
quested budget  would fun d 50 percent, somewhat sho rt of the  desirable level 
of suppo rt.

RE CO MB INA NT  DNA

Mr. Conte. How much resea rch on recomb inant DNA is curr entl y going on? 
How many  of those proje cts involving recomb inant DNA are  supported by the 
Nat ional Insti tu te  of General Medical Sciences? Would you tell me about some 
of thos e pr ojects?

Answer. The National  In sti tu tes of Hea lth is supp orti ng resea rch projects 
worth  $18,319, 000 using recom binan t DNA techniques. The NIGMS supports about  
75 research proje cts totalin g $2,677,000 .

Recombina nt DNA techniques enabl e scien tists to isola te a specific piece of 
DNA, represen ting  the  info rma tion  in a gene, and splice in onto  a simple DNA 
stru cture, a plasmid. The la tte r can be propagated in bac teria, reisola ted, and 
the  orig inal piece of DNA excised, now in greatly incre ased  amounts. In other 
words, a gene, repr esen ting  perhap s one-millionth of the  tot al DNA of an 
organism , can be amplified about 1 million times and thu s stud ied in pure  form. 
This  makes  it  easie r to study both the biology, its function, and  the chemis try 
str uc tur e and composition of a gene. This  technique has made availa ble pure  
materia ls, most of which could not  be obtained at  all in the past.  One or two 
genes had been laboriously synthe sized before in the laboratory  af te r many man- 
yea rs of skilled effort.

In essence, the techn ique bridges the  work of the chemist,  the molecular bio­
logist, and the  morphologist,  all of whom have  been using  diffe rent  techniques 
to stud y how genes work. Fo r the  first time, the chemis try, the  mode of action, 
and the  location of the  same bit  of DNA in an organism  can be studied at  dif­
fer ent  levels, and with different approac hes.

Mr. Conte. Is recom binant DNA resea rch being suppo rted by any of the othe r 
National  In sti tu tes?  Can you tell me generally wha t sort s of containm ent pro ­
cedu res and safe gua rds are  used in thi s type of re search ?

Answer. Yes, reco mbin ant DNA resea rch is being supp orted by oth er In­
sti tutes,  par ticula rly  NCI and NIAID. The conta inme nt proced ures and safe ­
gua rds  are matched to the  degree of perceived haz ard  according  to the NIH 
guidelines. Thus, recombination of DNA from the same bac teri al species in the 
tes t tube, an event known to occur  in natu re, would requ ire less stri nge nt safe ­
gua rds  tha n recombin ation of DNA from different species. Experim ents  uti liz­
ing hum an DNA require  the  most stringe nt safeg uards . Cer tain  experim ents, 
for  example, those using  known microbiologic pathogens, are prohibi ted.

PEDIA TRIC PHAR MACOLOG Y

Mr. Conte. How much are  you allocati ng for ped iatr ic pharmacology this  year?  
Wh at are  some of the are as which were identified as requiri ng fu rth er  stud y 
a t your November meeting?

Answer. We have not allocated a specific amou nt this ye ar to ped iatr ic ph ar­
macology because so few good resea rch pro ject s are  proposed in the field. We 
are  mak ing determined  effor ts to encourage increased numbers of good inve sti­
gat ors  to ent er this field, and fully  inten d to supp ort all project s of high scien­
tific meri t. We ant icipat e th at  dur ing  fiscal yea r 1978 the fund s requ ired  to 
sup por t th ese p rogra ms will be abo ut $1 million.
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The partic ipants  in the  November 1977 meeting identif ied the  following are as 
in ped iatric pharmacology for emphasi s; the effect of one drug on the  efficacy 
or toxicity of an othe r; mean s for  calcula ting  optimum dru g dosa ge; effect of 
chronic drug adminis tra tion on physica l and  mental development; ana lytic 
methodology ; and good anima l models for pediatr ic conditions.

CELLULAR  AN D MOLECUL AR BASI S OF DISE AS E

Mr. Conte. In  your Cel lular  and  Molecu lar Bas is of Disease Prog ram, do you 
engage in any  joint  fund ing of projects  with oth er Insti tutes  which may also 
suppo rt basic research ? How much cooperation  do you receive from th e oth er 
Ins titu tes,  pa rtic ula rly  some of the l arge ones, in this  are a?

Answer. The NIGMS does not supp ort research  p roje cts through  jo int  funding 
l>ecause we have found it  to he adm inis tra tively  cumbersome. However, 15-20 
percent of resea rch gran t appl ications may be assigned simultaneously  to two 
Ins titute s for possible  fund ing with  that  In sti tu te  designated as prim ary  whose 
mission most closely corresponds to the  t hr us t of the resea rch proposal . If  that  
Insti tut e is unable to fund  a mer itor ious  appl ication, the other tri es  to. There  
is close communicat ion and cooperation among NIGMS and such o the r I ns titutes  
as the NCI, NHI jRI, NIAMDD, an d NINCDS, in this  regard.

CL INI CA L RES EARCH

Mr. Conte. Your just ification mentioned th at  the Insti tu te  encourages clinica l 
resea rch on major medical problems that  are not in the purview of the  cate ­
gorical  ins titu tes—problems such as anesthesiology. Gan you give me examples 
of o the r are as in which NIGMS has  picked up medical  resea rch problems which 
would o therw ise have falle n through the cracks?

Answer. Clinica l resea rch are as of a sim ilar kind are resea rch on tra um a and 
burns and cl inica l pharmacology.

TR AI NI NG  PROGRAMS

Mr. Conte. Your Insti tu te  has tradit ion ally had  the  leading role in supp ort of 
predoctoral research  training. Wh at has  been th e level of support for predoctoral 
research  t rai nin g over the  past  few years by the Fed era l Government as a whole, 
and  specifically by the  In sti tu te  of General Medical Sciences? What are the 
requested  levels for  predoctoral research  tra ini ng  support for 1978 by the  e nti re 
Fed era l Government and by your Insti tut e?

Answer. As you know, a  congressionally man date d manpower review h as been 
undertaken  bjT the Nat ional Academy of Sciences, its lat est  a nnu al report  having  
been issued in May 1976. The  long-range task of the review is to obtain more ac­
curate figures on research  manpower expe ndi tures and  fu tur e needs in the  va ri­
ous biomedical science fields. To date , the  available  overall info rmation has been 
approximate  and incomplete, but  probably good enough to show tren ds and 
magnitude.

About 90 percent of F ede ral  predoctoral  tra ining  suppor t in the heal th-relev ant 
biological sciences is funded by three agenc ies : NIH, ADAMHA, and NSF. This 
support has decreased from abou t $61 million for  7.600 ind ividuals  in fiscal year 
1974 to $55 million for  5,400 individuals projected for fiscal year 1978. The  cor­
responding figures for  NIGMS are  $31 million for  3,800 ind ividuals  in  fiscal year 
1974, to  $30 million for 3.200 ind ividuals  in fiscal year 1978. The 1978 figures show 
an increased cost per trainee , which is due to both increased stipe nds and  tuit ion 
costs.

Mr. Conte. Could you give me a brief e xplanation  of  th e importance of  sup port  
for these predoctoral tra ini ng  programs?

Answer. The main purpose of the p redoctoral tr ain ing  programs is to s trengthen 
and improve the  qua lity  of the tra ining that  ins titu tions can offer. T he awa rds 
remove the  t emptat ion for the  t rain ees  to take undesirable  t rainin g shortcu ts, by 
providing them with  stipen d and tuit ion  support,  75 percen t of the overall  award. 
In addit ion, these awards include supp ort for  necessary equipment , supplies, 
seminar  speakers, and  personnel. In our opinion, these  p redoctoral gran ts insu re 
th at  the perfo rmers of research  10 years  from now will have been given the  best 
possible train ing  for  th at  task.

87-1 55  0  - 77  -  49
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Mr. Conte. I notice that  you are  requestin g a signif icant decrease in you r in­sti tut ion al tra ining  ass istance  programs. Would you explain the  reason for  that  decrease?  How much money did you reques t of OMB for  ins titu tional tra ining  assistance?
Answer. It  was decided by the  adm inistra tion not to request funds for  new ins tituti onal National  Researc h Service  Awards.  We had originally requested $4,461 million for  the  fund ing of ins tituti onal tra ining grants .

FUN DIN G REDUCTIONS

Mr. Conte. Would you explain why you are  proposing reductions in fund ing for your Pharmacology-Toxicology and your Clinica l and Physiological Sciences Prog rams?
Answer. The Pharmacology-Toxicology Prog ram has supported  10 Pharm a­cology-Toxicology Research  Centers for a number of years. These are  among the oldest resea rch centers  supported  by NIGMS. Many of them, upon peer  review for scientific and technical merit have been found to be performing  some research endeavors that  are  not quite as meri torious as they were during the earlier aw ard  periods. Some of these  centers will be phased out  and  discontinued. We will be reviewing new research  center gran t applications and  will make awards for  new centers which will st ar t at  lower fund ing levels bu t will perhaps gradu­ally  increase . There fore, the  funding in the Pharmacology-Toxicology Program in fiscal year 1978 will be at  a reduced  level.
In  regard to  the  proposed reduct ion in funding fo r the clinical  and physiological  sciences program the re has been some difficulty in finding highly meritorious gran t appl ications in the  a rea s of anesthesiology and tra um a and burn  research. In order to overcome this difficulty, the  NIGMS has  announced a special gra nts  program in anesthes iology in o rde r to  encourage  young inve stigator s to en ter  th is field. In addit ion, as projects  which were supported  by NIGMS in the are a of anesthes iology research  become more focused on cate gorical are as such as pu!monary disease  or in the  are a of traum a research  such as head  trauma, sup­port, appropriately is provided by the categorical ins titute s such as NHLB I and NINCDS.

PEDIATRIC PHARMACOLOGY

Mr. Conte. How do you intend  to place new emphasis on ped iatr ic pharmacology while reducing your  overall pharmacology program by $180,000? Tell me what are as  of research you will be unab le to continue because of this budget  request.Answer. The new emphasis on ped iatr ic pharmacology  is imp ortant  pro­grammatically , but  is not expected to require much money initi ally . The net  de­crease in the  overall Pharmacology-Toxicology Program is due prim arily to the conjunct ion of a larg e number  of  ongoing research centers undergo ing competitive review and  the fac t th at  not all  were successful. In the ir place we expect to fund a few new research  center s, bu t at  a lower level init ially. No g eneral research  area  will be discontinued, and  we hope to fund abou t 50 percent of approval  applications.

FUNDING----APPROVED RESEARCH GRANT APPLICATIONS
Mr. Conte. Wh at portion of your  approved gran t applicatio ns did you fund  las t yea r? What portion w ill you be able to  fund  with the  proposed budget? How much money would be requ ired to maintain  the percentage  of approved applications which are funded  a t l as t y ear ’s level?
Answer. In fiscal year 1976 we funded 61 perc ent of our  approved competing research  g ran ts applications.
The  proposed budget will allow us to fund  about 50 pe rcen t of our  competing researc h g ran t applica tions .
To fund the same percentage of competing resea rch gran t appl ications as in fiscal year 1976 an add itional $9.5 million would be required.

PAIN

Mr. Conte. I und ers tand you a re supporting resea rch on the  basic mechanisms of pain, partic ula rly  chronic pain. Have  the re been any recent developments in thi s a rea ? Is research being conducted  on acupuncture?
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Answer. The NIGMS is supporting research on the basic mechanisms of pain. 
There is a very important recent development in this area. One of the NIGMS 
grantees, Dr. C. H. Li at the University of California has been studying a protein 
isolated from the brain, which, for many years did not seem to have any specific 
function. Recently it has been shown tha t this protein may be rela ted to, or may 
be a precursor of materials released in the brain upon stimulation. The proteins 
are known as endorphins which are similar to and act like opiates to reduce or 
prevent pain.

The NIGMS has been supporting acupuncture research for a number of years 
and current ly supports five such projects. However, for some time, this research 
did not seem to be very fruitful. There now is some evidence that the endorphins, 
can be released in the brain when the known acupuncture points are stimulated 
and this might explain the action of acupuncture in decreasing pain or causing 
anesthetic effects.

The NIGMS currently funds five Anesthesiology Research Center grants. 
Several of these centers have studies which concentra te heavily on learning about 
the basic mechanism and control of pain.

DIRECT OPE RATIONS

Mr. Conte. Does your request for direct operations provide adequate support 
for the effective review and administration of your grants and contracts? How 
can you provide adequate supervision and adminis tration of almost 200 more 
grants  without any addi tional personnel—in fact  with the loss of one position?

Answer. In my professional judgment, an increase of 17 positions would be 
required. Six additional positions would be used for the Pharmacology-Toxicology 
Research Associates Program: three  for the Recombinant DNA Program, three 
positions in the Office of the Director and five positions for Direct Operations.

Mr. Michel

PROGRAM INCR EA SE S

Mr. Michel. Your Ins titu te is budgeted for the larges t increase of any of the 
institu tes. What do you attr ibute tha t to, and perhaps Dr. Fredrickson may also 
wish to respond ?

Answer. The solutions to the basic, underlying defects in many important 
diseases will come from basic research studies in the fields of cellular and molec­
ular  biology, genetics, immunology, and virology. Thus, it is essential to give 
special support to these areas and, since the National In stitu te of General Medical 
Sciences, as the basic science Ins titu te supports activities in all four areas but 
particular ly in cellular and molecular biology and genetics, much of the funds 
allocated for research in these areas was allocated to NIGMS. This is with the 
anticipation that  support  of basic biomedical research today, will, tomorrow, lead 
to prevention or treatment of diseases of man.

BA SIC RESE ARC H

Mr. Michel. Do you have a formal working arrangement with the other 
institu tes in order tha t the basic research finding coming from your Inst itute  can 
be made available to the other more specialty areas?

Answer. While we do not have a formal working arrangement with other  
institutes, in point of fact, the Division of Research Grants which is responsible 
for the assignment of research grant applications to a par ticu lar institute, 
assigns those grant applications in which the thrust  of the research is basic 
and noncategorical to the National Ins titu te of General Medical Sciences. When, 
under such grants, the research becomes more focused on a part icular disease, 
support of the work is trans ferred to one of the categorical institutes. For ex- 
amp’e, as we reported previously, an NIGMS grantee, Dr. Charles Shaw of the  
University of Texas, Houston, has been studying the induction of an enzyme, 
aryl hydrocarbon hydroxylase, by a wide variety of chemicals and drugs. He 
has found a suggestive association between the fact tha t such an enzyme can be 
induced a t a high level in certain persons and tha t these people are susceptible 
to lung cancer. This was interpreted as being due to increased conversion of 
potentially carcinogenic substances in cigarette smoke to frank carcinogens. 
This work of Dr. Shaw and other further  studies of this finding are now being 
supported by the National Cancer Institute. Also reported previously, work by
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Dr. Joseph Goldstein in Dallas supported by NIGMS has shown how certain  forms of hypercholesterolemia, an increased blood level of cholesterol, are asso­ciated with a cell membrane defect tha t is inherited. These original studies are now focusing, through work in a number of o ther laboratories, on the relation­ship of this phenomenon to coronary artery disease and hear t attac ks supported by the National Heart, Lung, and Blood Institute.
Mr. Michel. In the fields covered by your institute , what percentage of the grant applications received this year  are being funded, and second, what per­centage of the applications approved by the study sections ar e being funded.Answer. We expect to fund 21 percent of the grant applications received this year; about 25 percent of the applications approved by study sections will be funded.

TR AIN ING  PROGRAMS

Mr. Michel. I note tha t about 90 percent of your trainin g funds go to insti­tutions, rath er th an individuals. Why is that?
Answer. Jus t as the research supported by the Inst itute lays the foundation for the research of the other Institutes, predoctoral research trainin g support insures tha t the scientists who will conduct such research in the future will have received the best possible training. To this end, the National Inst itute of General Medical Sciences funds two-thirds of the predoctoral trainin g at NIH. In accord with NIH policy and NAS recommendations, this support is limited to insti tu­tional awards for several reasons. First, the selection of the best qualified candi­dates having the st rongest motivation to become creative scientists can be accom­plished more knowledgeably and reliably by the proposed sponsors and faculty who have first-hand knowledge of the candidates. Second, the cost of review per traine e is lower for an institu tional award than for individual awards. Third, the main purpose of NIGMS sup port of predoctoral trainin g is to strengthen and improve the  quality of t he train ing tha t institu tions can offer. The in stitutio nal awards are planned with this specific intent. The aw ards remove the temptation to ta ke undesirable training shortcuts  by providing the t rainees  with stipend and tuition support, 75 percent of the overall award. In addition these awards  include support for necessary equipment, supplies, seminar speakers, and personnel, of up to a total of 25 percent of the overall award.
At the post doctoral level of training, the Ins titu te offers both individual and institu tional awards. This is a period of specialization and, depending on the size of the trainin g program, individual or institut ional awards may be most appro­priate . This is also a period when candidates holding the M.D. degree are recruited into special areas with serious shortages of research manpower, such as anesthesiology and trauma  and burns.
Mr. Michel. What types of trainin g programs are undertaken by the insti tu­tions with these funds, and what  specifically are the funds used for?
Answer. The Ins titu te supports predoctoral, institu tional research trainin g programs in the areas of molecular, genetic, or cellular biology and in the pharmacological sciences. Postdoctoral research t rainin g of both the in stitutio nal and individual type is offered in such areas as clinical pharmacology, anesthesiol­ogy, trauma and burns, and medical genetics. Allowable budget items on the institu tional awards include stipends, tuition, trainee travel, for example, to scientific meetings, necessary equipment and supplies, consultant fees, seminar speakers, and salarie s for faculty and support personnel commensurate with time dedicated to the trainin g program.
Mr. Michel. Where do we stand  currently as f ar  as total numbers of research scientit sts are concerned versus the need? Has the supply virtually caught up to the need.
Answer. As requested by Congress, the NAS is making a  continuing s tudy of Personnel Needs and Training for Biomedical and Behavioral Research. Its late st report was issued in May 1976. The supply and demand picture for bio­medical scientists var ies for the different major categories.
With regard to predoctoral training of Ph. D. candidates, the need tha t they are intended to meet is 7 to 10 years in the future. Since it is most difficult to anticip ate specific needs th at fa r ahead,-the National Inst itut e of General Medi­cal Sciences is placing its entire  emphasis on broad, interdiscipl inary research training tha t will equip the graduates to enter any of a number of fields, and to later switch fields, if necessary. The NAS recommended tha t NIH as a whole
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reduce the total number of predoctoral trainees in the basic biomedical sciences 
to 90 percent of the fiscal year 1975 level. This we have done. The emphasis re­
mains on the quality of the research training  rather than on th e numbers being 
trained.

With regard to postdoctoral training, the Ins titu te consultan ts and the NAS 
have identified certa in areas of clinical research trainin g which still suffer 
marked shortages of research manpower. Unfortunately, these shortages exist 
because of general recruitment difficulties, and the postdoctoral research training 
programs are overcoming them only slowly.

CLINI CA L TRIAL S

Mr. Michel. Are you funding any clinical t rials, and if so, to w hat extent and 
in wha t are as?

Answer. The National Inst itut e of General Medical Sciences does not fund any 
clinical trial s because most of i ts research is in fundamental sciences with some 
efforts in clinical investigations related to trauma , bums, and anesthesiology.

RECOMB INANT DNA GU IDELIN ES

Mr. Michel. Are you satisfied tha t your guidelines pertaining to genetic re­
search are strong enough to prevent any major disasters from occurring if some 
of this research should get out of hand ?

Answer. The guidelines pertaining to research utilizing recombinant DNA 
techniques in studies of genetic charac teristics were developed after many 
months of discussion by scientists, Government officials, and members of the 
lay public including ethicists, regulators, and legal staff. It  is the conclusion 
of t he NIH that adherence to these guidelines will provide the needed assurance 
to permit this research to be carried  out without hazard.

Mr. Michel. Do you think these guidelines ought to be applied to private 
industry?

Answer. It  is the position of the NIH tha t the guidelines pertaining to 
research involving DNA recombinant techniques should be followed by all scien­
tists undertak ing such activities, including those in industry. To this end, the 
NIH has been in close communication with the Pharmaceutical Manufacturers 
Association and an Interagency Committee has been established to develop col­
laborative efforts to assure compliance with the guidelines.

Mr. Michel. What’s your opinion regarding the efforts of some local communi­
ties to restric t genetic research tha t may be conducted within the ir boundaries?

Answer. In my opinion, the NIH guidelines provide adequate  protection. 
However, local community governments have a responsibility to thei r citizens 
to assure, to the best of their  ability, tha t they will be protected and it seems 
reasonable tha t each such community engage in full discussion of the issues 
and reach decisions which are approp riate for the p articula r community and are 
representative of the needs and wishes of tha t community. However, in order 
to '•sisure nniformitv throueho ut the country. Federal regulations based on the 
NIH guidelines may be needed to supersede local rules.

Mr. Michel. Do you think Congress ought to establish any restrictions on 
such re search?

Answer. In order to assure th at research involving recombinant DN2V tech­
niques, conducted by all sectors of the scientific community, is carried out in 
accordance with the guidelines, new legislation is probably needed. The NIH 
favors the establishment of legislation for regulation by an appropriate regula­
tory agency of all such endeavors to comply with guidelines.

RESEAR CH PROJECT

Mr. Michel. What is the average length of funding for a research project 
under your Ins titu te?

Answer. The average length of funding for a research project in th is Inst itute 
is 3 years.



JUSTIFICATIO N OF  THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
NATIONAL INSTITUTES OF HEALTH

National Institute of General Medical Sciences
Amounts Available for Obligation

1977 1978

Appropriation $205,000,000 $219,896,000



Na tio nal In sti tu te  of  General Medical Sc ien ces

Budget Mechanism

Research Grants:
Regular Program:

Noncompeting.................
Competing.......................
New...................................
Supplemental.................

Su bt otal , Re gu lar .. 
Sp ec ial Programs: 

Pharmacology-Toxi­
colog y Res . C tr s. ..  

Biom edical Engineer­
ing Res . Ctr s......... .

Di ag no sti c Radiology
Res . Ctr s.................

An esthes iolog y Res.
Ctrs...........................

Trauma & Burn Res.
Ctrs...........................

Genet ic Res.  C tr s .. . 
Molecular Path olog y

Res . Ctr s.................
Research Career

Program.....................
Su bt ot al , Spec ia l.  

To tal Research Grants.

Train ing  Programs: 
Indiv idua l:

Noncompeting...............
Competing.....................
New.................................
Supplemental...............

Su bt ot al , In d lv .. . 
In st it u ti on a l:

Noncompeting...............
Competing.....................
New.................................
Supplemental...............

Su bt otal , I n s t i t . .
Total  Tra inin g Programs.

1977 1978
Appropr iation_____  _________ Estimate

Number FTeJ? Amount Number FTE27 Amount

1,548 ----  $99 ,69 9,0 00 1,406 ----  $94,9 68, 000
127 ----  11, 024 ,00 0 270 ----  24,049,0 00
176 ----  9,27 3,00 0 379 ----  20 ,872 ,00 0

(131 ) ----  2,3 00 ,00 0 (83) ----  1,5 00 ,000
1,851 ----  122 ,296,000 2,0 5$ “ ~  141 ,389,000

9 ----  5,6 43 ,000 9 ----  4,70 0,00 0

5 ----  2,2 00 ,000 5 ----  2,20 0,00 0

2 ----  1,2 00 ,00 0 2 ---- 1,2 00, 000

5 ----  3,1 90 ,00 0 4 ----  3,0 00 ,00 0

12 ----  4,6 50 ,000 12 ----  4,8 50 ,000
10 ----  6,5 00 ,000 10 ----  6,0 00 ,000

1 ----  425 ,000 2 ----  1,0 29 ,00 0

216 ----  5,3 76 ,00 0 201 ----  5,00 0,00 0
260 ----  29 ,18 4,0 00 245 ----  27 ,97 9,0 00

2,111 — —  151 ,48 0,0 00 2,300 ----  169 ,368,000

R & D Co ntracts ............. .

Intramural Res ea rc h... .

Direc t Op era tions.........

(Standard Level  User
Charge) .....................

Program Management. . . .

TOTAL.................................

135 135 1,8 04 ,00 0 129 129 1,8 44 ,00 0

79 79 1,1 50 ,00 0 156 156 2,20 6,00 0

214 214 2,95 4,0 00 285 285 4,0 50 ,000

311 4,4 06 39 ,04 7,0 00 250 3,61 7 35 ,34 0,0 00

20 128 1,8 50 ,00 0 1 8 240 ,000

331 4,5 34 40 ,89 7,0 00 251 3,62 5 35 ,58 0,0 00
545 4,7 48 43 ,85 1,00 0 536 3,916 39 ,63 0,0 00

13 — 1,5 00 ,00 0 13 — 1,5 00 ,00 0

— — 467 ,000 — _ _ 487 ,000

— — 6,4 09 ,000 — — 7,5 62 ,00 0

(---- ) (---- ) (100 ,00 0) (---- ) (---- ) (123 ,00 0)

— — 1,2 93 ,00 0 — — 1,3 49 ,00 0

,. 2,669 4,7 48 205,0 00 ,00 0 2,84 9 3,910 219,8 96, 000

2 /  Fu ll time eq ui va lent .
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Summary and  E x p la n a ti o n  of  Chang es

1977 E stim ate d  o b li g a t io n s ..............................................................................................  $2 05 ,0 00 ,0 00
1978 E stim ate d  o b l ig a t io n s ..............................................................................................  21 9, 89 6, 00 0

Ne t ch an ge ....................................................................................................................... +14 ,8 96 ,0 00

1977 Bas e
Pos. Amount

Change fto m Base
Pos . Amount

In c re a se s :
A. B u i l t - in :

1.  W ith in -g ra de  pay  In c re a se  c o s t . . . . ----  $3 0,00 0 +$ 30 ,000
2. FTS r a te  in c re a s e .................................. . ----  41 ,0 00 — +3 ,0 00
3. F e d era l Em ploy ees' Co mpe nsat ion 

Fund r a te  in c re a s e ........................... . ----  7,00 0 ___ +7 ,0 00
4. Payment  fo r c e n t r a l ly

fu rn is h e d  s e r v ic e s ........................... ----  2, 07 6,0 00 — +5 11 ,000
(S ta ndard  Lev el  Us er  C har ge) . . . , . ( ---- ) (1 00 ,0 00 ) ( - - - ) (+ 23 ,000 )

S u b to ta l.............................................,.  —  — +5 51 ,000

B. Pr og ra m :
1.  Res ea rc h g ra n ts :

a . +475  no nc om pe tin g co n ti n ­
u a ti o n  re se a rc h  g r a n t s . . . . . . .

b . +649 co mpe tin g (new, c o n ti n ­
u a ti o n  and su p p le m en ta l) ..........

----  99,6 99 ,0 00

----  22 ,5 97 ,0 00

----  +3 5,0 58 ,0 00

----  +4 6, 421 ,0 00
2. In d iv id u a l tr a in in g  aw ar ds :

+156  new fe ll o w s h ip s .................. ----  1 ,1 50,0 00 +2,2 06 ,0 00
3. I n s t i t u t i o n a l  tr a in in g  aw ar ds :

+1 new in s t i t u t i o n a l
(MARC) aw ar d.................................... ----  1 ,8 50,0 00 +2 40 ,000

4. In c re ase d  c o s ts  fo r  prog ram
----  1 ,2 75,0 00 +4 85 ,000

5. 46 7,00 0 — +1 8,00 0
6. D ir e c t O p e ra ti o n s .................................. ----  6 ,4 09,0 00 — +1 67 ,000
7. ----  1 ,2 93,0 00 ___ +4 0,00 0

S u b to ta l...................................................... — — 84 ,6 35 ,0 00

----  85 ,1 86 ,0 00T o ta l,  I n c re a s e s ......................., .. ...... ......

D ec re as es
A. B u i l t - I n :

1 . One le s s  day o f pay .............................. ......  3 ,6 21,0 00

B. Pr og ram:
1.  Res ea rc h g ra n ts :

a . -617  no nc om pe tin g co m pl et ed  
o r conver te d  to  co mpe tin g

-1 3,0 00

s t a t u s .................................................. ...... 99 ,6 99, 000
b . -3 03  co mpe tin g co m pl et ed  or

conver te d  to  no nc om pe tin g
c o n ti n u a ti o n s .................................. ......  22,5 97, 000

2. -1 5  S p e c ia l pro gra m s...........................  ......  29 ,1 84 ,0 00
3.  In d iv id u a l tr a in in g  aw ards : 

a . -8 5 Noncom pet ing  aw ard s
co mpleted  o r conver te d  to
co mpe tin g s t a t u s ...........................  ......  1 ,7 13,0 00

--------39,7 89, 000

--------22,5 97 ,0 00
----  -1 ,2 05 ,0 00

----  -1 ,1 1 0 ,0 0 0



Summary and Explanation of Changes -  Continued

1977 Base
Po s.Amount

Change from Base
Po s.Amount

4. In st it u ti on a l tr ai nin g awards: 
-81 Noncompeting Fe llowship s 
completed or con verted  to
competing sta tu s................................. ........  $17,6 20 ,00 0 ---- -$5,55 7,00 0

5. Pos i tio n s .................................................... 164______ 3,6 21 ,000  -1  -19,00 0
Su bt ot al ..........................................................  — “1 -7 0,27 7,00 0

Tota l, de cr ea se ............................... ........ ..............................  -1 -7 0,  290,000

Tot al , net chan ge........................................... ........  ...... -1  +1 4,8 96 ,00 0



O bl ig at io ns  by A ct iv it y

Page
Ref.

1977
A pp ro pr ia tion

1978
Es tim ate

In cr ea se
or

Decrease
Pos. AmountPos. Amount Pos. Amount

15 C e ll u la r and Mo lecula r 
Bas is of  D isea se ......... — $69 ,04 8,0 00 __ $75 ,659,000 ----  +$6,6 11, 000

17 G en et ic s............................. — 61 ,19 6,0 00 — 68,79 7,0 00 +7 ,60 1,0 00

18 Pha rma colo gy-
To xico log y..................... — 26 ,35 9,0 00 — 26,179,0 00 ----  -180 ,00 0

20 C li n ic a l and Physi o­
lo g ic a l Sc ie nc es ......... — 21,75 0,0 00 '— 20,93 0,0 00 ----  -820 ,00 0

21 Bio medical En gine er ing. — 16,772,000 — 16,811 ,000 ----  +39,000

22 M inor ity  Acce ss to
Re sea rch  C ar ee rs ......... — 1,706,00 0 — 2,1 22 ,00 0 ----  +416,000

24 In tram ur al  R e se a rc h .. .. 18 467,000 18 487,000 ----  +20,000

25 D ir ec t O pe ra tion s........... 108 6,4 09 ,00 0 107 7,5 62 ,00 0 -1  +1,15 3,0 00

(S tand ard Level User  
Cha rge) ....................... (---- ) (10 0,0 00) (---- ) (12 3,0 00) (---- ) (+23,00 0)

26 Program Manage. •,n t ......... 38 1,29 3,000 38 1,349, 000 ----  +56,000
T o ta l........................... .. 164 205 ,00 0,0 00 163 219 ,89 6,0 00 -1  +14 ,896,000



O b lig a t io n s  by  O b je c t

197 7
A p p r o p r ia t io n

19 78
E s ti m a te

I n c r e a s e
or

D e cre a se

T o ta l nu mbe r o f p erm anen t p o s i t i o n s ................. 164 163 -1

F u l l - t im e  e q u iv a le n t  o f  a l l  o th e r
p o s i t i o n s ........................................................................... 6 6 —

A ver ag e numb er  o f  a l l  em p lo y e e s ........................... 167 16 6 -1

P e rs o n n e l C om pensa ti on :

P er m anen t p o s i t i o n s .................................................... . .  $ 3 ,0 4 6 ,0 0 0 $ 3 ,1 8 0 ,0 0 0 + $134 ,0 00

P o s i t i o n s  o th e r  th a n  p e rm a n e n t........................ 9 3 ,0 0 0 9 6 ,0 0 0 + 3 ,0 0 0

O th e r p e r s o n n e l c o m p e n s a ti o n ............................. 8 1 ,0 0 0 8 4 ,0 0 0 + 3 ,0 0 0

S u b to t a l ,  p e r s o n n e l c o m p e n s a ti o n .............. , 3 , 2 2 0 , 0 0 0 3 ,3 6 0 ,0 0 0 + 140 ,0 00

P e rs o n n e l b e n e f i t s .......................................................... 4 0 1 ,0 0 0 4 2 6 ,0 0 0 + 25 ,0 0 0

T ra v e l an d t r a n s p o r t a t i o n  o f  p e r s o n s .............. 10 0 ,0 0 0 1 00 ,0 00 —

T r a n s p o r t a t io n  o f  t h i n g s ........................................... 2 0 ,0 00 20 ,0 0 0 —

R en t,  c o m m u n ic a ti o n s , an d u t i l i t i e s ................. 2 5 0 ,0 00 2 53 ,0 00 + 3 ,0 00

P r i n t i n g  an d r e p r o d u c t io n ......................................... 2 2 0 ,0 00 2 2 0 ,0 00 —

O th e r  s e r v i c e s :

P r o j e c t  c o n t r a c t s ..................................................... . . . .  1 ,5 0 0 ,0 0 0 1 ,5 0 0 ,0 0 0 -

Pay m en t f o r  c e n t r a l l y  f u r n is h e d  s e r v i c e s , . . .  2 ,0 7 6 ,0 0 0 2 ,5 8 7 ,0 0 0 + 5 11 ,0 00

O th e r ................................................................................... . . .  1 ,7 3 2 ,0 0 0 2 ,2 8 2 ,0 0 0 + 5 50 ,0 00

S u p p li e s  an d m a t e r i a l s .............................................. . 75 ,0 0 0 7 >.00 0 —

E qu ip m en t............................................................................... 7 5 ,0 0 0 7 5 ,0 0 0 —

G r a n ts , s u b s i d i e s ,  an d c o n t r i b u t i o n s .............. .. .1 9 5 ,3 3 1 ,0 0 0 2 0 8 ,9 9 8 ,0 0 0 + 1 3 ,6 6 7 ,0 0 0

T o ta l  o b l i g a t i o n s  by  o b j e c t ............................. . .. .2 0 5 ,0 0 0 ,0 0 0 2 1 9 ,8 9 6 ,0 0 0 + 1 4 ,8 9 6 ,0 0 0
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Significant Items in House and Senate 
Appropriations Committee Reports

Item Action taken or to be taken
1977 Senate Report

Minority Access to Research Careers (MARC)

I. The Committee has allowed an increase 
of up to $3.7 million for the MARC Program. 
The Committee is very clear in earmarking 
a substantial portion of this amount for 
undergraduate training programs. Any other 
use of these funds would not follow the in­
tent for which they were provided. The 
Committee directs the Institute to report 
to the Committee as to their spending plan 
for these funds (page 57).

Burn Research

1. In light of the importance which the 
committee has placed on fully implementing 
a comprehensive burn treatment and research 
program, the Committee will expect a very 
thorough and comprehensive report - 
including organizational, position, 
and funding recommendations. In addition, 
the mission and goals of this burn program 
should also be clearly defined for both 
the Health Services Administration and 
the National Institute of General Medical 
Sciences (page 28).

1. A special report reflecting 
the spending plan of the Minority 
Access to Research Careers Program 
is being prepared.

1. The National Institute of 
General Medical Sciences for­
warded their portion of the burn 
research report to the Health 
Services Administration, who in 
turn submitted the entire 
comprehensive report on the burn 
research program to the Committee



Authorizing Legislation

Legislation
Public Health Service Act
Section 301— Grants programs............
Title IV, Part E, Institutes of Child 

Health and Human Development and of 
General Medical Sciences..............

Title IV, Part I - National Research 
Service Awards Act ...................

Authorized

Indefinite

Indefinite

1/

1978____________
Appropriation
requested

$192,532,000 2/

27,364,000 3/

V  Authorization expires September 30, 1977; extension legislation is 
pending.

2J Funding estimate only.

U  Funding estimate only. Excludes $12,266,000 for old training programs
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N a ti o n a l I n s t i t u t e  o f  G e n e ra l M ed ic a l S c ie n c e s

C om par ab le

B ud ge t

Y ea r
E s ti m a te  

to  C o n g re ss
Hou se

A llow an ce
S en a te

A llow an ce A p p r o p r ia t io n

196 7 $ 1 3 0 ,7 3 4 ,0 0 0 $ 1 3 6 ,1 7 2 ,0 0 0 $ 1 3 8 ,6 7 2 ,0 0 0 5 1 3 8 ,6 7 2 ,0 0 0

196 8 1 5 2 ,2 9 5 ,0 0 0 15 2 ,2 9 5 ,0 0 0 1 5 6 ,2 9 5 ,0 0 0 1 5 2 ,2 9 5 ,0 0 0

1969 15 7 ,6 5 0 ,0 0 0 1 5 3 ,1 2 3 ,0 0 0 1 5 8 ,1 2 3 ,0 0 0 1 5 5 ,3 8 6 ,5 0 0

197 0 1 4 6 ,6 8 5 ,0 0 0 146 ,6 8 5 ,0 0 0 1 6 7 ,3 9 7 ,0 0 0 1 4 0 ,6 9 1 ,3 0 0

1971 1 4 1 ,3 9 8 ,0 0 0 15 9 ,0 9 4 ,0 0 0 1 6 4 ,0 9 4 ,0 0 0 1 5 9 ,0 9 4 ,0 0 0

1972 1 4 3 ,2 7 4 ,0 0 0 1 6 1 ,3 6 4 ,0 0 0 1 7 2 ,1 9 2 ,0 0 0 16 6 ,3 4 8 ,0 0 0

197 3 1 7 3 ,3 7 7 ,0 0 0 1 8 0 ,5 8 8 ,0 0 0 2 0 3 ,4 1 7 ,0 0 0 -1 8 0 ,5 8 8 ,0 0 0

197 4 1 3 8 ,5 7 3 ,0 0 0 1 7 5 ,7 7 8 ,0 0 0 1 8 3 ,5 0 0 ,0 0 0 1 6 8 ,3 2 9 ,0 0 0  -

1975 1 6 8 ,3 9 9 ,0 0 0 1 7 8 ,1 7 8 ,0 0 0  - 1
. 1 9 8 ,0 7 0 ,0 0 0 187 ,4 7 0 ,0 0 0

1976 16 1 ,7 0 6 ,0 0 0 1 4 6 ,5 3 7 ,0 0 0  - 1 1 4 6 ,5 3 7 ,0 0 0  - 1 1 8 7 ,3 8 8 ,0 0 0  - 1

1977 19 3 ,4 3 5 ,0 0 0 1 9 8 ,4 3 5 ,0 0 0 2 1 8 ,4 3 5 ,0 0 0 2 0 5 ,0 0 0 ,0 0 0

1978  2 1 9 ,8 9 6 ,0 0 0

\ J  A p p ro p r ia t io n  a f t e r  r e d u c t io n  a s  a u th o r iz e d  by  P u b l ic  Law 9 3 -1 9 2 .

2 / E x c lu d es  c o n t r a c t s  n o t c o n s id e r e d  by  Hou se du e to  la c k  o f  a u t h o r i z a t i o n  
($ 3 ,9 9 3 ,0 0 0 1 .

3 / E x c lu d es  f e l lo w s h ip s  an d t r a i n i n g  g r a n t s  n o t c o n s id e r e d  due to  p e n d in g  
l e g i s l a t i o n  (5 4 0 ,8 5 1 ,0 0 0 ) .

4 /  In c lu d e s  $ 4 0 ,8 5 1 ,0 0 0  f o r  t r a i n i n g  pro gra m s a u th o r iz e d  by  th e  c o n t in u in g  
r e s o lu t i o n .

M ot e:  The f i g u r e s  p r e s e n te d  in  t h i s  T a b le  have  been  a d ju s t e d  to  r e f l e c t  
th e  t r a n s f e r  o f m a jo r f u n c t io n s .  T h is  p e rm it s  a m or e o b j e c t i v e  com p ari so n  
o f  th e  am ou nt  c o n ta in e d  in  th e  b u d g e t y e a r  w it h  am ounts  i n  p r i o r  y e a r s .
F o r ex am p le , th e  r e s p o n s i b i l i t y  f o r  fu n d in g  o f  G e n e ra l R e se a rc h  S u p p o rt  
G ra n ts  i s  no  lo n g e r  th e  f u n c t io n  o f  t h i s  I n s t i t u t e .  Th e am ou nt  o r i g i n a l l y  
c o n ta in e d  in  t h i s  a c c o u n t in  p r e v io u s  y e a rs  f o r  t h i s  p a r t i c u l a r  p ro gra m  
h a s  been  remov ed  f o r  c o m p a r a b i l i ty  p u rp o s e s .
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N a t io n a l  I n s t i t u t e  o f G e n e ra l M ed ic a l S c ie n c e s

A c tu a l

B udg et

Yea r
E s ti m a te  

to  C o n g re ss
Hou se

A1low an ce
S e n a te

A ll ow an ce A p p r o p r ia t io n

1967 $ 1 3 7 ,1 7 5 ,0 0 0 $ 1 4 2 ,6 1 3 ,0 0 0 $ 1 4 5 ,1 1 3 ,0 0 0 $ 1 4 5 ,1 1 3 ,0 0 0

1968 1 6 0 ,2 8 4 ,0 0 0 1 6 0 ,2 8 4 ,0 0 0 1 6 4 ,2 8 4 ,0 0 0 1 6 0 ,2 8 4 ,0 0 0

1969 1 6 5 ,7 7 7 ,0 0 0 1 6 1 ,2 5 0 ,0 0 0 1 6 6 ,2 5 0 ,0 0 0 1 6 3 ,5 1 3 ,5 0 0

197 0 1 5 4 ,2 8 8 ,0 0 0 1 5 4 ,2 8 8 ,0 0 0 1 7 5 ,0 0 0 ,0 0 0 1 4 8 ,2 9 4 ,3 0 0

197 1 1 4 8 ,3 7 6 ,0 0 0 1 6 6 ,0 7 2 ,0 0 0 1 7 1 ,0 7 2 ,0 0 0 1 6 6 ,0 7 2 ,0 0 0

197 2 1 5 0 ,4 0 0 ,0 0 0 1 6 8 ,4 9 0 ,0 0 0 1 7 9 ,3 1 8 ,0 0 0 1 7 3 ,4 7 4 ,0 0 0

1973 1 7 5 ,9 6 0 ,0 0 0 1 8 3 ,1 7 1 ,0 0 0 2 0 6 ,0 0 0 ,0 0 0 1 8 3 ,1 7 1 ,0 0 0

1974 1 3 8 ,5 7 3 ,0 0 0 1 7 5 ,7 7 8 ,0 0 0 1 8 3 ,5 0 0 ,0 0 0 1 6 8 ,3 2 9 ,0 0 0 1 /

1975 1 6 8 ,3 2 9 ,0 0 0 1 7 8 ,1 0 8 ,0 0 0 -  1 9 8 ,0 0 0 ,0 0 0 1 8 7 ,4 0 0 ,0 0 0

1976 1 6 1 ,6 3 0 ,0 0 0 1 4 6 ,4 6 1 ,0 0 0 - 1  1 4 6 ,4 6 1 ,0 0 0  —̂ 1 8 7 ,3 1 2 ,0 0 0 £ /

1977 1 9 3 ,4 3 5 ,0 0 0 1 9 8 ,4 3 5 ,0 0 0 2 1 8 ,4 3 5 ,0 0 0 2 0 5 ,0 0 0 ,0 0 0

197 8 2 1 9 ,8 9 6 ,0 0 0

1/ A p p r o p r ia t io n  a f t e r r e d u c t io n  a s  a u th o r iz e d  by  P u b li c  Law 93 -1 9 2 .

2 / E x c lu d es  c o n t r a c t s  n o t c o n s id e re d  by  
( $ 3 ,9 9 3 ,0 0 0 ) .

Hou se du e to  la c k  o f a u t h o r i z a t i o n

3 / E x c lu d es  f e l lo w s h ip s  
l e g i s l a t i o n  ($ 40 ,8 51

an d t r a i n i n g  g r a n t s  n o t c o n s id e r e d  due to  p en d in g  
,0 0 0 ) .

4 / I n c lu d e s  $ 4 0 ,8 5 1 ,0 0 0 f o r  t r a i n i n g  p ro g ra m s a u th o r iz e d  by th e  c o n t in u in g
r e s o l u t i o n .

87-1 55  0  -  77  -  50



Justification
National Institute of General Medical Sciences

19 77
Appropriation

1978
Estimate

or
DecreasePos. Amount Pos. Amount Pos. Amount

Cellular and Molecular
Basis of Disease.... — $69,048,000 — $75,659,000 — +$6,611,000

Genetics............... 61,196,000 68,797,000 +7,601,000
Pharmacology-

Toxicology........... — 26,359,000 — 26,179,000 — -180,000
Clinical and Physio-

logical Sciences.... — 21,750,000 — 20,930,000 — -820,000
Biomedical Engineering. — 16,772,000 16,811,000 — +39,000
Minority Access to

Research Careers.... — 1,706,000 — 2,122,000 — +416,000
Intramural Research.... 18 467,000 18 487,000 — +20,000
Direct Operations..... 108 6,409,000 107 7,562,000 -1 +1,153,000

(Standard Level User
Charge)............ (---) (100,000) (---) (123,000) (— ) (+23,000)

Program Management.... 38 1,293,000 38 1,349,000 — +56,000
Tota l.................. 164 205,000,000 163 219,806,000 -1 +14,896,000

General Statement
The National Institute of General Medical Sciences supports a broad base of research on life processes the understanding of which is essential to progress in prevention, diagnosis and treatment of all disease. In addition, the Institute encourages clinical research on major medical problems that are not in the pur­view of the categorical Institutes, e.g. anesthesiology. In order to facilitate and assist these activities the NIGMS supports the development of necessary re­sources, such as research tools and Instruments, technologies for improved diagnosis, and research manpower.

The Institute supports research and training in such scientific areas as Cellular and Molecular Basis of Disease, Genetics, Pharmacology-Toxicology, Clinical and Physiological Sciences, and Biomedical Engineering.
In accord with its basic mission, the Institute is preeminent at NIH in the support of predoctoral research training. This training is designed to be broad and multidisciplinary so that the graduates will be versatile and creative enough to work successfully on future biomedical research problems, some of which cannot even be foreseen. Postdoctoral research training for individuals with either the M.D. or Ph.D. degree is also encouraged in areas of specialized need. Special re­search training is offered through the Minority Access to Research Careers (MARC) Program which is dedicated to the goal of increasing the proportion of biomedical scientists of minority origin.
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C e l lu la r  and M ole cu la r B as is  o f D is ea se

In c re ase
1977 1978 o r

Appro p r ia t io n  E st im ate  Dec re as e
No? Amount N o . A m o u n t  No. Amount

S u b a c ti v it y :

C e l lu la r  and M ol ec ul ar  
Bas is  o f D is ea se .............. 996 $6 9, 04 8, 00 0 1,1 01  $7 5,6 59,0 00 +105 +$ 6, 61 1, 00 0

Budget Mechanism:

Res ea rch G ra n ts :
R eg ul ar  Prog ram:

Non co mp eti ng .................. 620 36 ,9 10 ,0 00 585 35,3 47 ,0 00 -3 5 -1 ,5 63 ,0 00
Com pe tin g......................... 121 8,3 71, 000 283 19 ,1 41 ,0 00 +162 +10 ,7 70 ,0 00

S u b to ta l,  R e g u la r .. 741 45 ,2 81 ,0 00 868 54 ,4 38 ,0 00 + 127 +9,2 07 ,0 00
S p e c ia l Pr og rams:

M ole cu la r Pat holo gy
Res ea rc h C e n te r s . .. 1 42 5,00 0 2 1,0 29 ,0 00 +1 +6 04 ,000

Res ea rc h C a re e r............ 71 1, 77 3, 00 0 64 1,5 96 ,0 00 -7 -1 77,0 00
S u b to ta l,  S p e c ia l. . 72 2,1 98,0 00 66 2,6 25,0 00 -6 +4 27 ,000

T ra in in g  Pr og rams:
In d iv id u a l........................... 51 67 0,00 0 63 92 1,00 0 +17 +2 51 ,000
I n s t i t u t i o n a l ..................... 132 20,8 99 ,0 00 99 17 ,6 25 ,0 00 -3 3 -3 ,2 7 4 ,0 0 0

T o ta l.................................. 996 69 ,0 48,0 00 1,10 1 75 ,6 59,0 00 + 105 +6 ,6 11 ,0 00

The o b je c ti v e s  o f t h i s  prog ram a re  to  ga in  a g re a te r  know led ge  o f th e  com­
p le x  s t ru c tu re  and fu n c ti o n  of human c e l l s  and  t h e i r  s u b c e ll u la r  comp onen ts and 
b io chem ic a l sy st em s,  and  o f th e  In te ra c t io n s  be tw ee n c e l l s  and  t h e i r  su rr ound­
in g s . Most d is e a s e s  o f th e  bod y a re  a s s o c ia te d  w ith  ab no rm al  c e l l u l a r  fu n c ti o n . 
The  b ody 's  re sp onse  to  in f e c t io n ,  in ju r y ,  d ru g s , env ir onm enta l ag en ts  and  chem­
ic a l s  a re  a l l  de pe nd en t on even ts  o c cu rr in g  a t th e  c e l l u l a r  le v e l .  S tr u c tu ra l 
ch an ge s o f c e l l  membranes o r s u b c e ll u la r  o rg a n e ll e s  and  m a lf unc ti on  o f t h e i r  
m o le cu la r com ponents  may s e r io u s ly  a f f e c t  th e  wh ole  or ga ni sm  and  le ad  to  d is e a s e . 
C on tin ue d su cc ess  and  ac hie vem en ts  in  b a s ic  re s e a rc h  in  c e l l u l a r  and  m ole cu la r 
b io lo g y  w i l l  fu r th e r  c o n tr ib u te  s ig n i f i c a n t ly  to  th e  u lt im a te  p re v e n ti o n  o f many 
d is e a s e s , more e f f e c t iv e  tr e a tm e n t,  and th e  re d u c ti o n  and  cont ai nm en t o f th e  c o s t 
o f m ed ic al  c a re .

Of p a r t i c u la r  im po rt an ce  among th e  s tu d ie s  a t  th e  c e l l u l a r  le v e l a re  th ose  
on  c e l l  d iv is io n , c e l l  m o b il it y , c e l l / c e l l  re c o g n it io n  and  co mmun icat io n,  and 
c e l l u l a r  d i f f e r e n t i a t i o n .  B io p h y s ic is ts , o rg a n ic  and b io lo g ic a l  c h em is ts , and 
c e l l  b io lo g is ts  a re  maj or  c o n tr ib u to r s  to  th e se  fu nd am en ta l s tu d ie s .  In  re c e n t 
y e a r s , p a th o lo g is ts  and o th e r  c l i n i c a l  s c i e n t i s t s  ha ve  in c re a s in g ly  c o ll a b o ra te d  
w it h  them  to  st ud y th e  c e l l u l a r  and  m ole cu la r b a s is  o f d is e a s e , tr au m a,  and 
a g in g . Em pha sis  is  gi ven  to  th e  ra p id  d is se m in a ti o n  o f new re se a rc h  fi n d in g s  
th ro ugh p u b li c a ti o n s , w or ks ho ps , c o n fe re n ce s , and in te r n a t io n a l  m ee ting s fo r 
c e l l u l a r  and m ole cula r b io lo g i s t s  and  r e la te d  c l i n i c a l  i n v e s t ig a to r s .  Concomi­
ta n t w ith  i t s  lo ng -r ange  o b je c t iv e s ,  th e  C e l lu la r  and M ole cu la r B as is  o f D is ea se  
Prog ram  f o s te r s  and  su p p o rt s  th e  re se a rc h  t r a in in g  o f young in v e s t ig a to r s  in  c e l l ­
u la r  and m ole cu la r s c ie n c e s . This  In c lu des  t r a in in g  in  th e  newly develo p in g  a re a  
o f m ole cula r pat ho lo gy  so  as  to  p ro v id e  p a th o lg is ts  w it h  th e  to o ls  and  know led ge
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ne ed ed  fo r  fu nd am en ta l c e l l u l a r  and  m ole cu la r re se a rc h  on Che ca use s and  mechan­
ism s o f d is e a s e . E x c it in g  new p ro g re ss  i s  bein g  made on th e  d e ta il e d  s tr u c tu re  
o f th e  c e l l  mem bran e, wh ich is  now se en  as  a h ig h ly  o rg an iz ed  mos aic made up o f 
a la rg e  number of d i f f e r e n t  kin ds o f m ole cu le s se rv in g  a v a r ie ty  o f fu n c ti o n s . 
Pr om in en t among ;h ese  m ol ec ule s a re  th e  p r o te in s ,  wh ich  se rv e  as a pa th  of  com­
m unic ati on  and tr a n s p o r t o f su g a rs , amino a c id s , ho rm on es , and  dru gs be tw ee n 
c e l l s ' i n te r n a l  p a r ts  and  th e  e x te rn a l envir onm ent.  O th er  p ro te in s  in  th e  c e l l  
membranes ser ve a v i t a l  ro le  as  th e  s i t e  o f c o n ta c t fo r  hormones  and  d ru gs th a t  
c i r c u la te  in  th e  bo dy . Ano ther  e x c i ti n g  a re a  co nce rn s th e  s o -c a ll e d  m ic ro tu b­
u le s ,  ti n y  o rg a n e ll e s  in  th e  c e l l s  wh ich  a re  capab le  o f c o n tr a c ti n g  and  co ns e­
q u e n tl y  ha ve  a ro le  in  th e  movement o f phagocy ti c  c e l l s ,  th e  t r a n s p o r t o f ma te­
r i a l s  and  v e s ic le s  w it h in  th e  c e l l ,  and  some o f th e  ch an ge s th a t  occ ur d u ri ng  
c e l l  d iv is io n .
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G enet ic s

1977
A p p ro p ri a ti o n

1978
E st im ate D ec re as e

S u b a c ti v it y :

G e n e ti c s ...................................... 869 $6 1, 19 6, 00 0 961 56 8,7 97,0 00 +92 +$7 ,6 01 ,0 00

Bu dget Mechanism:

Res ea rch G ra n ts :
R eg ul ar  Prog ram :

Noncomp eti ng ................ 548 38,1 88 ,0 00 483 35,0 36,0 00 -6 5 -3 ,1 5 2 ,0 0 0
Com pe tin g.............. 91 7, 067,0 00 255 18, 72 9, 00 0 +164 +1 1, 662 ,0 00

S u b to ta l,  R egu la r. 639 45 ,2 55 ,0 00 738 53,7 65,0 00 +99 +8 ,5 10 ,0 00
S p e c ia l Pr og ra m s:

G en et ic  R es ea rc h
C e n te rs ....................... 10 6, 500,0 00 10 6,0 00 ,0 00 — -5 00,0 00

Res ea rc h C a re e r.......... 94 2,3 05,0 00 87 2 ,1 55,0 00 -7 -1 50,0 00
S u b to ta l,  S p e c ia l. 104 8,8 05,0 00 97 8,1 55 ,0 00 -7 -6 50,0 00

T ra in in g  Pro gr am s:
In d iv id u a l......................... 70 1, 00 5, 00 0 83 1, 198, 00 0 +13 +1 93 ,000
I n s t i t u t i o n a l ................... 54 5, 722,0 00 41 5 ,2 70,0 00 -1 3 -4 52,0 00

R es ea rc h and Dev elop -
ment C o n tr a c ts ................ 2 40 9,00 0 2 40 9, 00 0 — —

T o ta l................................ 869 61,1 96,0 00 961 68,7 97,0 00 +92 +7 ,6 01 ,0 00

G en eti cs , more th an  most sc ie n c e s  and  m edic al  d i s c i p l i n e s ,  must c u t acro ss  
f i e l d s .  B as ic  s c i e n t i f i c  c o n tr ib u ti o n s  to  g e n e ti c s  come fro m c h em is tr y , s t a t i s ­
t i c s ,  psy ch olo gy,  m o le cu la r and c e l l  b io lo g y . Almo st any a re a  o f m edic in e,  be  
i t  an esth e sio lo g y  o r c a rd io lo g y , has  g e n e ti c  a s p e c ts . Most s e r io u s  p re v a le n t 
human d is e a se s  in c lu d e  g e n e ti c  co m po ne nt s.  The m aj or p a r t o f th e  g e n e ti c s  p ro ­
gram  con ti nues  to  fo cu s on to p ic s  n o t d i r e c t l y  r e la te d  to  d is e a s e  e n t i t i e s .  
R es ea rc h on n u c le ic  ac id  chem is tr y  and  m et ab olism  and on gene  fu n c ti o n  a re  ex ­
am pl es . Res ea rc h u s in g  lo w er  o rg an is m s,  such  as  b a c t e r i a ,  fu n g i,  and  f r u i t  
f l i e s ,  con ti nues to  be  e x te n s iv e ly  su p p o rt ed . In  t h i s  r e s p e c t ,  th e  prog ram i s  
consi dere d  a lo n g -r an g e  re so u rc e  g e n e ra ti n g  conce p ts  a p p li c a b le  to  a l l  g e n e ti c  
d is e a s e .

In  th e  p a s t few y e a r s , in c re a se d  em ph as is  ha s be en  g iv en  to  p ro p o sa ls  by 
m ole cu la r b io lo g is ts  in te r e s te d  in  th e  g e n e ti c s  o f mammalian sy stem s in c lu d in g  
man.  Thi s tr e n d  ca n be  a t t r ib u te d  to  s e v e ra l re c e n t dev el opm en ts : (a ) im prov e­
men ts  in  te chno lo gy , p a r t i c u la r ly  in  t i s s u e  c u l tu re  and so m at ic  c e l l  g e n e ti c s ; 
and (b ) in c re a se d  i n t e r e s t  in  th e  c a p a b i l i ty  o f th e  m o le cu la r b io lo g i s t s  to  
ex te nd  th e  concep tu a l frame wo rk o f ge ne  a c t io n ,  now la rg e ly  ba se d  on work w ith  
lo w er  o rg anis m s,  to  th e  more  comp lex  sy st em s in c lu d in g  man.  An und ers ta n d in g  
o f g e n e ti c s  i s  n o t only  im p o rt an t in  th e  p re v e n ti o n  o f m e ta b o li c  d is o rd e r s , b u t 
a ls o  in  d e a li n g  w ith  su ch  d iv e rs e  m edic al  pr ob lems as  tr a n s p la n ta t io n  o f org an s 
and  c l i n i c a l  ph ar m ac ol og y.  Numerous  a tt e m p ts  a re  be in g  made to  so lv e  th e  p ro ­
ble ms  a s s o c ia te d  w ith  enzyme re p la cem ent th e ra p y , which  i s  on e o f th e  few means 
c u r re n tl y  o f d e a li n g  w it h  some g e n e ti c  d is e a s e s . A no th er  m aj or a re a  of  s tu dy  i s  
co nc er ne d w ith  f in d in g  o u t wha t makes genes , wh ich a re  p re s e n t in  a l l  th e  c e l l s  
o f  th e  bo dy , exp re ss  th em se lv es  in  only  a f r a c t io n  o f th e s e .
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Ph ar m ac ol og y- Tox icol og y

1977
A p pro p ri a ti on

No. Amount

1978
Est im at e

In c re a se
o r

Dec re as e
No. Amount No. Amount

S u b a c ti v it y :

Ph armac olog y-
T oxic olo gy.................. .........  355 $26, 35 9, 00 0 335 $2 6, 17 9,00 0 -2 0 -$ 18 0, 00 0

Bu dget Mechanism:

Res ea rch G ra n ts :
R eg ul ar  Program :

No ncom petin g................ 202 11 ,4 15 ,000 160 10 ,7 02 ,000 -4 2 -7 13, 000
Co mpe tin g...................... 46 2, 950,0 00 67 4,4 33 ,0 00 +21 +1 ,4 83 ,0 00

S u b to ta l,  R eg ula r. 5ZB 14 ,3 65 ,0 00 227 15 ,1 35 ,000 -21 +7 70 ,00 0
S p e c ia l Pr og rams: 

Ph armac olog y-  
Tox ic ol og y
Res ea rch C e n te rs .. 9 5,6 43 ,0 00 9 4,7 00 ,0 00 -94 3, 00 0

R es ea rc h C are e r......... 25 63 0,00 0 20 505,00 0 -5 -1 25 ,0 00
S u b to ta l,  S p e c ia l. 34 6,2 73,0 00 29 5, 20 5,0 00 -5 -1 ,0 68 ,0 00

T ra in in g  Prog rams :
In d iv id u a l......................... 7 99 ,0 00 20 28 0,00 0 +13 +1 81 ,00 0
I n s t i t u t i o n a l .................. 61 5,2 89,0 00 54 5, 226,0 00 -7 -6 3, 000

R es ea rc h and De vel op­
men t C o n tr a c ts ................ 5 333,00 0 5 333,0 00

T o ta l............................. 355 26 ,3 59,0 00 335 26 ,1 79 ,0 00 -2 0 -1 80 ,0 00

The Ph arm ac ol og y- Tox icol og y Prog ram  is  a co mpr eh en sive  prog ram in c lu d in g  
c l i n i c a l  ph armac olog y,  to x ic o lo g y , and b io - r e la te d  c h em is tr y . The o v e ra ll  
o b je c ti v e  i s  to  pro vid e a r a t io n a l  b a s is  fo r th e  s a f e r  us e o f p re s e n tl y  a v a i l ­
a b le  d ru gs and to  c o n tr ib u te  to  th e  d esi gn  o f more e f f e c t iv e  th e ra p e u ti c  a g en ts . 
The pr og ram ha s gi ve n a g re a t d e a l o f  a t te n t io n  to  th e  a re a  o f dr ug m et ab ol is m .
A dru g r a re ly  re mains  unchang ed in  th e  bo dy ; th e  v a s t m a jo ri ty  a re  tr ansf orm ed  
to  o th e r chem ic a ls , which  a re , in  some c a s e s , in a c ti v e , b u t in  o th e r  case s more 
a c t iv e  th an  th e  o r ig in a l  d ru g . In  some in s ta n c e s , th e  tr ansf orm ed dr ug i s  h ig h ly  
to x ic  o r ev en  c a rc in o g e n ic . Crowing  kno wledge of th e  m e ta bo li c  pa thway s o f dr ug s 
and  th e  th e ra p e u ti c  and to x ic  p ro p e r ti e s  o f t h e i r  m e ta b o li te s  i s  ma kin g i t  p o ss i­
b le  to  s y n th e ti z e  s p e c i f i c  ch em ical  m o d if ic a ti o n s  to  e i th e r  fa vo r o r c ir cum scri be  
th e se  dr ug  a c t io n s , w ith  impro ved  e f f e c ti v e n e s s  and  s a f e ty  o f dr ug  th era py  as  a 
r e s u l t .

A g ra n te e  o f th e  prog ram ha s r e c e n t ly  d is covere d  a new way to  sy n th e s iz e  
s t e r o id  hormones  which  we re p re v io u s ly  in  very  sh o rt  su pp ly . S in ce  th e se  hor­
mones have  pr of ou nd  p h y s io lo g ic a l s ig n if ic a n c e  and a re  us ed  w id ely  in  th e  t r e a t ­
ment  o f  in fl am m at or y and  immune d is e a s e s , and  s in ce  th e  meth od ha s some genera l 
a p p l i c a b i l i t y ,  th e  desi gn  o f new s te r o id  dru gs w ith  minim al  s id e  e f f e c t s  nay  be  
p o s s ib le . New em ph as is i s  be in g  p la ced  on p e d ia t r ic  ph armac ol og y.  I t  i s  now 
w id ely  re cogniz ed  th a t  c h il d re n  o f te n  do no t re a c t l ik e  l i t t l e  a d u l t s ,  and  o ft e n  
m e ta b o li ze  dru gs in  d i f f e r e n t  ways  fr o n  a d u l t s .  This  ca n ha ve  pr of ou nd  im p li ­
c a ti o n s  fo r  e f f e c t iv e  and s a fe  tr e a tm e n t o f p a r t i c u la r ly  ve ry  young  c h il d re n .
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Another stud y has il lu s t r a t e d  th e need fo r  stu d ie s  in  nan by d is cover in g  why 
methy l a lc ohol i s  so  to x ic  to  nan, o ft en  r esu lt in g  in  b lindness  or  de at h, w hile 
rats  or ot her  la bor ato ry  an im als are r e la t iv e ly  u n aff ecte d . Stu die s have  shown 
th at  th is  compound i s  m et ab ol iz ed  d if fe r e n t ly  in  man and have a ls o  shown the 
e f f e c t s  o f d ie t  on s u s c e p t ib il it y  to  me thy l a lc oh o l po is on in g .



C l i n i c a l  an d P h y s io lo g ic a l  S c ie n c e s

In c r e a s e
197 7 197 3 o r

A p p r o p r ia t io n  E s ti m a te  _____D e c re a se
No. Amount No. Amoun t No. Amount

S u b a c t iv i t y :

C l i n i c a l  an d P h y sio ­
l o g i c a l  S c ie n c e s ........... . . .  211 $ 2 1 ,7 5 0 ,0 0 0 204 $ 2 0 ,9 3 0 ,0 0 0 -7 -$ 8 2 0 ,0 0 0

B udg et  ‘le chan is m :

R esea rc h  G r a n ts :
R e g u la r  Pro gr am :

H onco m oeti ng ................. 88 5 ,7 0 6 ,0 0 0 90 6 ,2 7 9 ,0 0 0 +2 + 573 ,0 00
C om peti ng ........................ 23 2 ,0 2 9 ,0 0 0 20 1 ,7 6 4 ,0 0 0 - 3 -2 6 5 ,0 0 0

S u b to ta l ,  R e g u la r . I T T " — 7,7 35","brio" 110 8 ,0 4 3 ,0 0 0 -1 + 308,0 00
S p e c ia l  P ro gra m s:  

A n e s th e s io lo g y
R esea rc h  C e n t e r s . . 5 3 ,1 9 0 ,0 0 0 4 3 ,0 0 0 ,0 0 0 -1 -1 9 0 ,0 0 0

Tr au ma an d Bu rn
R esea rc h  C e n t e r s . . 12 4 ,6 5 0 ,0 0 0 12 4 ,8 5 0 ,0 0 0 __ _ +200 ,0 00

R e se a rc h  C a r e e r .......... 12 325 ,0 00 ■ 17 426 ,0 00 +5 + 101 ,0 00
S u b to ta l ,  S p e c i a l . 29 8 ,1 6 5 ,0 0 0 33 8 ,2 7 6 ,0 0 0 +4 + 111,0 00

T r a in in g  P ro g ra m s:
I n d i v i d u a l ........................... 16 231 ,0 00 26 370 ,0 00 +10 + 139,0 00
I n s t i t u t i o n a l .................... 55 5 ,6 1 9 ,0 0 0 35 4 ,2 4 1 ,0 0 0 -2 0 -1 ,3 7 8 ,0 0 0

T o t a l .................................. 211 2 1 ,7 5 0 ,0 0 0 204 2 0 ,9 3 0 ,0 0 0 -7 -8 2 0 ,0 0 0

Th e o b j e c t i v e  o f  t h i s  pro gra m  i s  to  u n d e rs ta n d  th e  b io c h e m ic a l an d p h y s io ­
l o g i c a l  ch an g es  t h a t  o c c u r  fo ll o w in g  tr a u m a  o r  d u r in g  a n e s t h e s i a .  T ra um a,  w hic h  
i s  a  m a jo r c a u se  o f  d e a th  an d m o r b id i ty ,  s e t s  in  m o ti on  a v e ry  co m ple x  s e r i e s  o f  
r e a c t i o n s  in  th e  body , w hic h  to  d a t e  a r e  n o t v e ry  w e ll  u n d e r s to o d . Ev en  th ough  
th e  i n i t i a l  in j u r y  may hav e been  r e p a i r e d  s u r g i c a l l y ,  s e r io u s  c o m p li c a ti o n s  
r e l a t e d  to  n u t r i t i o n ,  b lo o d  p r e s s u r e ,  an d i n f e c t i o n  f r e q u e n t ly  o c c u r .  Su ch  com­
p l i c a t i o n s  a r e  p a r t i c u l a r l y  m ar ke d f o ll o w in g  m a jo r b u r n s , w hic h  a l s o  p r e s e n t  th e  
s u rg eo n  w it h  th e  c h a ll e n g e  o f  r e s t o r i n g  an  i n t a c t  s k in .  B ec au se  o f  th e  p r o t r a c t e d  
c o n v a le s c e n c e  in  b u rn  p a t i e n t s ,  i n f e c t i o n  i s  a p a r t i c u l a r l y  s e r io u s  p ro b le m . 
I n s t i t u t e  g r a n te e s  a p p e a r  to  have  made som e s i g n i f i c a n t  p r o g r e s s  in  t h i s  a re a  
d u r in g  th e  p a s t  co u p le  o f  y e a r s .  O th e r  g r a n te e s  a r e  d e v e lo p in g  way s t o  m a in ta in  
c a l o r i c  an d n u t r i t i o n a l  s u p p o r t .

In  th e  f i e l d  o f  a n e s th e s io lo g y ,  th e r e  a r e  s e v e r a l  m a jo r g o a l s .  S a fe  a n e s ­
t h e t i c  a g e n ts  an d s a f e  m eth ods o f  a d m in i s t r a t io n  a r e  b e in g  so u g h t p a i n s t a k in g l y  
by  I n s t i t u t e  g r a n t e e s . T h ese  s tu d i e s  in c lu d e  wor k on  th e  m o d if y in g  e f f e c t s  o f  
v a r io u s  d ru g s  an d d i s e a s e s  on  th e  p o te n c y  an d s id e  e f f e c t s  o f  a n e s t h e t i c s .  An­
o th e r  im p o r ta n t g o a l o f  th e  p ro gra m  i s  to  se e k  an  u n d e rs ta n d in g  o f  th e  b a s ic  
m ec ha ni sm  o f  p a in , in c lu d in g  c h ro n ic  p a in ,  w hic h  c o n t in u e s  to  b a f f l e  th e  ph y­
s i c i a n .  W or ki ng  to g e th e r  w it h  p s y c h o lo g i s t s ,  th e  a n e s t h e s i o l o g i s t s  a r e  s tu d y ­
in g  th e  b e h a v io r a l  a s p e c t s  o f  b o th  a c u te  an d c h ro n ic  p a in .

R ec o g n iz in g  th e  c u r r e n t  s h o r ta g e  o f  w e l l - t r a i n e d  i n v e s t i g a t o r s  i n  th e  
f i e l d s  o f  a n e s th e s io lo g y  an d tr au m a an d b u rn  r e s e a r c h ,  th e  I n s t i t u t e  i s  o f f e r ­
in g  b o th  i n d i v id u a l  an d i n s t i t u t i o n a l  N a ti o n a l R e sea rc h  S e rv ic e  Awa rd s in  th e s e  
a r e a s .  Th e p ro gra m s a r e  d e s ig n e d  to  p r o v id e  p o t e n t i a l  c l i n i c a l  s c i e n t i s t s  w it h  
a s t r o n g  b ackg ro und  in  p h y s io lo g y  an d b io c h e m is t r y .
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B io m ed ical  E ng in ee ri ng

1977
A pp ro p ri a ti o n

1978
E st im ate

In c re a se
or

D ec re as e
No. Amount No. Amount No. Amount

S u b a c ti v it y :

Biomed ical  E n g in e e ri n g ..  172 $1 6, 77 2, 00 0 174 $1 6,8 11, 000  +2 +$ 39 ,000

Budget Mechanism:
Res ea rch G ra n ts : 

R eg ul ar  Pr og ram:
No nc om pe tin g................ 90 7,4 80, 000 88 7,6 04 ,0 00 -2 +1 24 ,000
Com pe tin g....................... 22 2, 180,0 00 24 2,3 54 ,0 00 +2 +1 74 ,000

S u b to ta l,  R egu la r. 112 9,6 60,0 00 112 9 ,9 58 ,0 00 — +2 98 ,000
S p ec ia l Pr og ra m s:

Biomed ica l E ngin ee r­
in g  R es ea rc h
C e n te rs ....................... 5 2,2 00 ,0 00 5 2,2 00,0 00

D ia g n o st ic  Rad io lo gy  
R es ea rc h C e n te r s .. 2 1, 20 0,00 0 2 1, 200 ,0 00

R es ea rc h C a re e r......... 14 34 3,00 0 13 31 8,00 0 -1 -2 5 ,0 00
S u b to ta l,  S p e c ia l. 21 3, 74 3,0 00 20 3,7 18 ,0 00 - I -2 5 ,0 0 0

T ra in in g  Pr og ra m s:
Ind  iv id u a l......................... 9 128,0 00 20 28 4,00 0 +11 +1 56 ,000
I n s t i t u t i o n a l .................. 24 2,4 83, 000 16 2 ,0 93,0 00 -8 -3 90 ,0 00

Res ea rc h and  Dev elo p­
men t C o n tr a c ts ................ 6 75 8,00 0 6 75 8,00 0 ___ ___

T o ta l ................................ 172 16 ,7 72 ,0 00 174 16, 81 1, 00 0 +2 +3 9,00 0

Thi s prog ram en co mpa sses  both  th e o r e t i c a l  and  a p p li e d  a sp e c ts  o f b io m ed ic al 
en g in e e ri n g  and  se ek s to  apply  th e  know led ge  and te c h n o lo g ie s  o f th e  p h y s ic a l 
s c ie n c e s  and e n g in e e ri n g  to  th e  de ve lo pm en t o f more e f f e c t iv e  meth ods fo r  th e  
p re v e n ti o n , d ia g n o s is , and tr e a tm e n t o f d is e a s e . In  th e  more  th e o r e t i c a l  a re a , 
s tu d ie s  a re  pur su ed  on co m pu te r so ft w a re , m ath em at ic al a n a ly s is  o f p h y s io lo g ic a l 
p ro c e ss e s , and  in  b io m etr y . A no th er  a re a  under  in te n s e  s tu dy  i s  b io m a te r ia ls , 
wh ere  an e f f o r t  is  made to  dev el op m a te r ia ls  wh ich  may be  us ed  fo r  p r o s th e t ic  
d e v ic e s , fo r  ch ro n ic  im p la n ta ti o n . Two m aj or  pr ob le m s ha ve  fa ced  th e  i n v e s t i ­
g a to rs  in  th is  a re a : (1 ) th e  r e a c t io n  o f th e  p a t i e n t 's  t i s s u e s  to  th e  im p la n t­
ed m a te r ia l,  and  (2 ) th e  g ra d u a l de ca y o f th e  m a te r ia l i t s e l f .  U t i l iz in g  ad ­
va nc es  in  po lymer  c h em is tr y , one o f th e  g ra n te e s  i s  ma kin g h ig h ly  pro m is in g  
p ro g re ss  in  t h i s  a re a . Ano th er  pro m is in g  a re a  i s  co nce rn ed  w ith  th e  de ve lo pm en t 
o f m ic ro -c om pute rs  and m ic ro -s e n so rs  s u i ta b le  fo r lo n g -t e rm  m onit o ri ng  o f pa­
t i e n t s .  Be ca use o f t h e i r  sm all  s i z e ,  th e se  in s tr u m e n ts  a re  a ls o  a d ap ta b le  to  
p o r ta b le  sy st em s,  g iv in g  an  in c re a se d  mea su re  o f f l e x i b i l i t y  to  m ed ic al  c a re . 
O th er  a re a s  wh ere  I n s t i t u t e  g ra n te e s  a re  ma kin g n o ta b le  p ro g re ss  a re  in  th e  
f i e ld s  o f u lt ra so u n d  fo r bo th  d ia g n o s ti c  and in v e s t ig a t i o n a l  p u rp o ses;  th e  us e 
o f ra d io is o to p e s . in  d ia g n o s is  and  p h y s io lo g ic a l s tu d ie s ;  and s o p h is ti c a te d  e n g i­
n e e ri n g  ad va nc es  in  th e  use  o f X -ra d ia ti o n  wh ich ha ve  made i t  p o s s ib le  to  lo w er  
th e  ra d ia ti o n  ex po su re  in  r e l a t i o n  to  th e  in fo rm a ti o n  o b ta in e d  by  th e  d o c to r . 
Work on auto m ating  c l i n i c a l  la b o ra to ry  t e s t s  on  b lo od  c e l l s  i s  ma kin g p ro g re s s , 
b u t i s  s t i l l  in  a devel opm en ta l s ta g e .
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M in ori ty  Acces s to  Res ea rc h C ar ee rs

1977 1978
A pp ro p ri a ti o n  E st im at e

Mo. Amount Ho. Amount

In c re a se
o r

D ec re as e
'Io. Amoun t

S u b a c ti v it y :

M in ori ty  Ac ces s to
R es ea rc h C a r e e r s .. ..  66 $1 ,7 06 ,0 00 74 82 ,1 22 ,0 00  +8 +$ 41 6,0 00

Budget Mechanism:

T ra in in g  Prog rams :
In d iv id u a l....................  61 82 1,00 0 68 99 7,00 0 +7 +1 76 ,000
I n s t i t u t i o n a l ............... 5________ 88 5,00 0 6 1, 12 5, 00 0 +1 +2 40 ,000

T o ta l...........................  66 1,7 06 ,0 00  74 2 ,1 22, 000  +8 +4 16 ,00 0

The M in ori ty  Ac ces s to  R es ea rc h C ar ee rs  Pro gram (MARC) i s  a re sea rc h  
t r a in in g  p ro g ra n , th e  goal  o f wh ich  is  to  in c re a se  o p p o r tu n i ti e s  fo r 
s tu d en ts  and  fa c u lt y  a t  m in o ri ty  i n s t i t u t i o n s  fo r  ad vanced  re sea rc h  
t r a in in g  and  p re p a ra ti o n  fo r re sea rc h  c a re e rs  in  th e  bi om edic al  f i e ld s  of  
sc ie n c e . A concurr en t o b je c ti v e  is  to  s tr e n g th e n  th e  c a n a b i l i t i e s  fo r 
te ach in g  and re sea rc h  in  th ose  d is c ip l in e s  a t  m in o ri ty  i n s t i t u t i o n s .

The p ro p o rt io n  of U .S . c i t i z e n s  h o ld in g  d o c to ra l degre es  who are  
members  o f m in o ri ty  grou ps  i s  s t r ik in g ly  lo wer  th an  th e  pe rc en ta g e  of  
m in o ri ty  U .S . c i t i z e n s .  The numb er o f b la ck s  and members o f o th e r  m in o ri ty  
gr ou ps  c u r re n tl y  bein g  tr a in e d  fo r th e  d o c to ra te  is  co rr esp o n d in g ly  sm a ll . 
By c o n t r a s t ,  th e  demand th ro ughout th e  n a ti o n  fo r  Ph .D .s  in  th e  b io m edic al  
s c ie n c e s  from among b la cks and o th e r m in o ri ty  gr ou ps  i s  unp re ceden te d . 
V ig or ou s re c ru it m e n t i s  und erw ay th ro ughout th e  go ve rn men t, acad em ic 
I n s t i t u t i o n s ,  h o s p i ta ls ,  re sea rc h  i n s t i t u t i o n s ,  and in d u s tr y .

The MARC Facu lt y  Fel lo w sh ip  Prog ram  pro v id es  o p p o r tu n i ti e s  fo r ad va nc ed  
re sea rc h  tr a in in g  fo r s e le c te d  fa c u lt y  members  o f fo u r-y e a r c o ll e g e s , 
u n iv e r s i t i e s  and h e a lt h  p ro fe s s io n a l schoo ls  in  wh ich  s tu d e n t e n ro ll m en ts  
a re  drawn s u b s ta n t ia l ly  from e th n ic  m in o ri ty  gro ups.  Th ese i n s t i t u t i o n s  
may no minate fa c u lt y  members to  apply  fo r MARC Fellow sh ip s in  su p p o rt  of  
a pe ri o d  o f advanced  s tu dy  and  re sea rc h  t r a in in g  in  g ra dua te  de par tm ents  
and la b o r a to r ie s ,  e i th e r  as c an d id a te s  fo r th e  Ph .D.  de gr ee  o r as  i n v e s t i ­
g a to rs  o b ta in in g  p o s td o c to ra l re sea rc h  t r a in in g  in  th e  b io m edic al  s c ie n c e s . 
Th ese aw ards  may be made fo r one  to  th re e  years  of su p p o rt . When th e  peri od  
o f tr a in in g  i s  co m ple te d, fe ll ow s a re  en co ur ag ed  to  re tu rn  to  t h e i r  sp onso ri ng  
sc hoo ls  to  do re sea rc h  and  te a ch in g  so  as  to  in s p ir e  and  a s s i s t  m in o ri ty  
s tu d e n ts  to  p re pare  fo r p ro fe s s io n a l c a re e rs  in  th e  bio m ed ic al  sc ie n c e s  
and  in  m edic in e.

The  MARC V is it in g  S c ie n t i s t  Award a ll ow s o u ts ta n d in g  s c ie n t i s t - t e a c h e r s  
to  se rv e  in  th e  c ap a c it y  o f v i s i t i n g  s c i e n t i s t s  a t  fo u r-y e a r c o ll e g e s , u n i­
v e r s i t i e s ,  and h e a lt h  p ro fe s s io n a l sc hoo ls  wh ere  s tu d en t e n ro ll m en ts  a re  
draw n s u b s ta n t ia l ly  fr on  m in o ri ty  gro ups.  The pr im ar y in te n t  i s  to  s tr e n g th e n
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research and teaching programs In the biomedical sciences for the benefit of 
students and faculty in these institutions by drawing upon the special 
talents of scientists from other institutions. Reciprocal benefits should 
also accrue to the MARC awardee through the added experience to be gained 
by involvement in innovative science education and research development 
programs.



In tr am u ra l R es ea rc h

In c re a se
1977 1978 o r

A p p ro p ri a ti o n  E st im ate  D ec re as e
Po s. Amount Po s. Amount Po s. Amount

S u b a c ti v it y :

In tr am u ra l R es ear ch . . . 18 $4 67 ,00 0 18 $4 87 ,000  ---- +$ 20 ,000

T o t a l . .................. 18 46 7,00 0 18 48 7,00 0 ---- +2 0,00 0

In tr am u ra l re sea rc h  
to  la b o ra to r ie s  wh ich  a re  
r e la te d  ch em is tr y . Nine

su p p o rt s  d i r e c t  t r a in in g  o f re sea rc h  a s s o c ia te s  
r e la te d  to  c l i n i c a l  ph ar m ac ol og y,  to x ic o lo g y ,

ap poin tm en ts  a re  made ea ch  y ear fo r a t o t a l  o f

ass ig ned  
and  b io -  
18 tw o-y ear

appo in tm en ts .

The in c re a se  o f $2 0,00 0 c o n s is ts  o f an  $1 8,00 0 pr og ram In c re a se  and $3 ,000  
fo r  w it h in -g ra d e  pay  in c re a se s  o f f s e t  by $1 ,000  fo r  one  le s s  da y o f pa y.
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D ir e c t O pera ti ons

1977
In c re a se

o r
D ec re as e

1978
E st im ateA p p ro p ri a ti o n

S u b a c ti v it y :

D ir e c t O p e ra ti o n s .. . 108 $6 ,4 09,0 00 107 $7,5 62,0 00 -1  +$ 1, 153 ,0 00

T o ta l................................ 108 6,4 09,0 00 107 7,5 62 ,0 00 -1  +1,1 53 ,0 00

Thi s a c t i v i t y  p ro v id e s  p ro fe s s io n a l an d su p p o rt in g  s t a f f  re q u ir e d  fo r  th e  
s c i e n t i f i c  re vie w  and a d m in is tr a ti o n  o f th e  2, 65 6 g ra n ts  and  13 c o n tr a c ts  e s t i ­
ma ted  to  be  fund ed  in  1977 . A pp ro xi m at el y 2, 83 6 g ra n ts  and  13 c o n tr a c ts  would  
be  funded  in  1978.

The in c re a se  o f $1, 153,0 00 c o n s is ts  o f $1 7,00 0 fo r  w it h in -g ra d e  pay 
in c re a s e s , $5 11 ,000  fo r  c e n t r a l ly  fu rn is h e d  s e r v ic e s ,  $4 85 ,000  fo r pr og ram 
e v a lu a ti o n , and a prog ram in c re a se  o f $1 67 ,000  o f f s e t  by $8 ,0 00  fo r  one  le s s  
da y o f pay and  $1 9,00 0 fo r a d e c re a se  o f one p o s i t io n .

One a d m in is tr a ti v e  p o s it io n  has  be en  rem oved in  1978 w it h  th e  goal o f 
m in im iz in g p o te n t ia l  d u p li c a ti o n  and  la y e r in g  in  th e  P u b li c  H eal th  S e rv ic e .
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Program Management

1977
App ro pr iatio n

1978
Es tim ate

In cr ea se
or

De crea se

Su bacti v it y :

Program Management. . . . 38 $1 ,2 93,0 00 38 S I ,34 9,00 0 ---- +$ 56 ,000

T o ta l.................................... 38 1, 29 3, 00 0 38 1, 34 9, 00 0 ---- +5 6,00 0

These  fun ds prov ide fo r th e support o f th e I n s t it u te  D ir ec to r and her  
Immediate s t a f f .  The y, In tu rn , are  res p on si b le  fo r th e o v e ra ll  d ir e c t io n , 
oper ati on , pl an ni ng , and dev elopm ent  o f th e many I n s t it u te  programs.

The in crease  o f 55 6,00 0 c o n s is ts  o f $1 0,00 0 fo r w ith in -g ra de pay in cr e a se s , 
$7 ,000  fo r the Fe de ra l Em ployee s’ Com pensation  Fund, $3 ,000  fo r th e Fe de ra l Tel e­
com munica tions Sys tem , and a program In cr ea se  o f $4 0,00 0 o f f s e t  by $4 ,000  fo r one 
le s s  day o f pay.
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  G en e ra l M ed ic a l S c ie n c e s

Pro gra m  P u rp o se  an d A cc om pli sh m ents
X

A c t i v i ty :  C e l lu l a r  an d M o le c u la r  B a s is  o f  D is e a s e  (P u b li c  H e a lt h  S e rv ic e  A c t,  
T i t l e  IV , P a r t  E)

1977
A p p ro p r ia t io n  

P o s,  Amo unt A u th o r iz a ti o n

197 8
Bud ge t

E s ti m a te _______
P os.  Amount

$ 6 9 ,0 4 8 ,0 0 0 I n d e f i n i t e $ 7 5 ,6 5 0 ,0 0 0

P u rp o se : Th e p u rp o se  o f th e  C e l lu l a r  an d M o le c u la r  B a s is  o f  D is e a s e  Pro gra m  I s  
to  s u p p o r t r e s e a r c h  on  th e  co m ple x s t r u c t u r e  an d f u n c t io n  o f  hu ru in  c e l l s  an d 
t h e i r  s u b c e l lu l a r  an d m o le c u la r  co m po nen ts  w it h  th e  e x p e c ta t io n  t h a t  su ch  
r e s e a r c h  w i l l  u l t im a te l y  c o n t r i b u t e  to  th e  c o n t r o l  an d p re v e n t io n  o f  mos t 
d i s e a s e s .

E x p la n a t io n : T h is  p ro gra m  s u p p o r ts  r e s e a r c h  th ro u g h  r e g u l a r  r e s e a r c h  p r o j e c t s ,  
r e s e a r c h  c e n t e r  g r a n t s ,  f e l lo w s h i p s ,  an d r e s e a r c h  t r a i n i n g  g r a n t s .

A cco m pli sh m ents  in  19 77 : A p p ro x im a te ly  741 r e g u l a r  r e s e a r c h  g r a n t s ,  72 s p e c i a l  
p ro g ra m s, 51 in d i v id u a l  a w a rd s , an d 132 i n s t i t u t i o n a l  aw ar ds w i l l  be  fu nded  in  
19 77 . Su ch  r e s e a r c h  an d r e s e a r c h  t r a i n i n g  i s  o f  a fu n d am en ta l m u l t i d i s c i p l i ­
n a ry  n a tu r e  —  encom passin g  th e  d i s c i p l i n e s  o f  b io p h y s ic s ,  b io c h e m is t r y , m ic ro ­
b io lo g y , c e l l  b io lo g y , p h y s io lo g y , an d p a th o lo g y  in  th e  s tu d y  o f  c e l l  me mbr an es  
an d c e l l  o r g a n e l le s  su ch  a s  m ic r o tu b u le s , m y o f il a m e n ts , an d m i to c h o n d r ia , an d 
how th e s e  f u n c t io n  in  norm al gro w th  an d dev e lo p m en t an d a r e  a l t e r e d  in  d i s e a s e ,  
i n j u r y ,  an d th e  a g in g  p r o c e s s . En ormou s a d v a n ces  have  bee n  made r e c e n t ly  in  
o u r u n d e rs ta n d in g  o f  th e  p h y s io c h e m ic a l s t r u c t u r e  o f  c e l l  m em bra nes , t h e i r  
m ic ro s c o p ic  a p p e a ra n c e  an d m a n if o ld  f u n c t io n s ,  in c lu d in g , th e  h ig h ly  s e l e c t i v e  
t r a n s p o r t  o f  n u t r i e n t s  an d o th e r  c h e m ic a ls  in  an d o u t o f th e  c e l l .  Th e b a se  
o f  know le dg e in  c e l l  b io lo g y  i s  b e in g  b ro adened  by  m o le c u la r  s t u d i e s  o f  p ro ­
t e i n s  an d en zy mes  and t h e i r  v a r ie d  m e ta b o l ic  r e a c t i o n s .  A h ig h ly  s e le c te d  
g ro up  o f  r e s e a r c li  t r a i n i n g  c e n te r s  h a s  been  fu nded  to  p ro v id e  t r a i n i n g  s u p p o r t 
f o r  new  yo un g s c i e n t i s t s  in  c r o s s - d i s c i p l i n e  f i e l d s .

O b je c t iv e s ,  19 78 : R esea rc h  in  c e l l  d i f f e r e n t i a t i o n  an d s p e c i a l i z a t i o n  w i l l  be  
em p h as iz ed . Ne we r in s tr u m e n ts  f o r  i n v e s t i g a t i n g  c e l l  s t r u c t u r e ,  su ch  a s  th e  
h ig h  v o lt a g e  scann in g , e l e c t r o n  m ic ro sco p e  an d a v a r i e t y  o f  s n e c t r o n h o to m e tr ic  
m et ho ds  w i l l  be  e x p lo i te d  f o r  th e  s tu d y  o f  m enbra nes  an d o th e r  s u b c e l lu l a r  
co m ponen ts . I t  i s  e s t im a te d  t h a t  36 8 r e g u l a r  r e s e a r c h  g r a n t s ,  66  s p e c i a l  
p ro g ra m s, 68 in d i v id u a l  a w a rd s , an d 9^  i n s t i t u t i o n a l  aw ar ds wou ld  be fu nded  
in  19 78 .



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  G e n e ra l M ed ic a l S c ie n c e s

Pro gr am  P u rp o se  an d A ccom pli sh m ents

A c t i v i t y :  G e n e ti c s  ( P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , P a r t  E)

_________________ 1978________________________
197 7 B ud ge t

A p p ro p r ia t io n  E s ti m a te ________
P o s. ’  Amount A u th o r iz a t i o n  P o s,  Amount

8 6 1 ,1 9 6 ,0 0 0  I n d e f i n i t e  ----- 8 6 8 ,7 9 7 ,0 0 0

P u rp o se : The p u rp o se  o f  th e  G e n e ti c s  P ro gra m  i s  t o  s u p p o r t r e s e a r c h  ai m ed  a t  
th e  p r e v e n t io n , th e r a p y ,  an d c o n t r o l  o f  g e n e t ic  d i s e a s e s  in  n a n , in c lu d in g  
th o s e  m u l t i f a c t o r i a l  I l l n e s s e s  w it h  a s t r o n g  h e r e d i t a r y  co m ponen t.

Ex pl a n a t i o n : A c t i v i t i e s  a r e  s u p p o r te d  th ro u g h  g r a n t s ,  f e l lo w s h ip s  and 
c o n t r a c t s .

A cc om pli sh m ents  in  19 77: Th e G e n e t ic s  Pro gra m  w i l l  c o n t in u e  to  p ro v id e  s u p p o r t 
f o r  a w id e  s p e c tr u m  o f  g e n e t ic s  r e s e a r c h ,  ra n g in g  fr om  th e  c h e m is tr y  o f  g e n e t ic  
m a te r i a l s  to  p o p u la t io n  g e n e t i c s .  We e x p e c t t h a t  t h i s  r e s e a r c h  w i l l  c o n t in u e  t o  
p ro v id e  im p o r ta n t c o n c e p ts  an d m et hods t h a t  a r e  b a s i c  to  th e  s tu d y  o f  a w id e 
ra n g e  o f  d i s e a s e s ,  in c lu d in g  c a n c e r  an d h e a r t  d i s e a s e .

W ith th e  r e l e a s e  o f  NI11 g u id e l in e s  f o r  r e s e a r c h  on  DNA re c o m b in a n t m o le c u le s , an d 
th e  c r e a t i o n  o f  an  NTH " O f f ic e  o f  R ec om bin ant DNA A c t i v i t i e s "  (w ho se  
a d m in i s t r a t i v e  l o c a t i o n  i s  w i th in  th e  NIGMS), th e  p ro gra m  i s  i n  an  im pro ve d 
p o s i t i o n  to  r e s p o n s ib ly  a d m in is te r  c e r t a i n  ty p e s  o f  r e s e a r c h  in  ways c o n s i s t e n t  
w it h  th e  s a f e t y  o f  l a b o r a to r y  p e r s o n n e l an d th e  g e n e r a l  p u b l i c .

Th e Human M uta nt C e l l  Ban k,  th e  o n ly  m a jo r c o n t r a c t  a d m in is te r e d  by  th e  p ro g ra m , 
w i l l  be  an  i n c r e a s in g ly  e f f e c t i v e  r e s o u r c e  f o r  s t im u la t i n g  i n t e r e s t  i n ,  an d im­
p ro v in g  th e  c a p a b i l i t y  o f  s c i e n t i f i c  i n v e s t i g a t o r s  to  s tu d y  p ro b le m s o f  hum an 
g e n e t ic  d i s e a s e .  I t  i s  e s ti m a te d  t h a t  63 9 r e g u l a r  r e s e a r c h  g r a n t s ,  104 s p e c i a l  
p ro g ra m s, 70 in d i v id u a l  aw ard s , 54 i n s t i t u t i o n a l  aw a rd s , an d two c o n t r a c t s  w i l l  
be su p p o r te d  i n  19 77 .

Ob j e c t i v e s , 19 78 : Much o f  th e  r e s e a r c h  in v o lv e s  s im p le  mod el  s y s te m s , su ch  a s  
f r u i t  f l i e s ,  w hic h  p ro v id e  im p o r ta n t c o n c e p ts  f o r  u n d e rs ta n d in g  th e  h e r e d i ty  o f  
ma n. O th e r  r e s e a r c h  h a s  p ro v id e d  new  o r  im pr ov ed  m eth o d o lo g y , in c lu d in g  
ad v a n ces  in  th e  c u l t u r e  o f  hum an c e l l s ,  an d mo re r e f i n e d  m et ho ds  f o r  s tu d y in g  
ch ro m os om es .

Th e p ro g ra n  w i l l  c o n t in u e  to  seek  an  a p p r o p r i a te  b a la n c e  bet w een  s u p p o r t o f  
fu n d am en ta l " lo n g - r a n g e "  r e s e a r c h  an d more a p p l ie d  o r  c l i n i c a l  r e s e a r c h .

Among th e  c a t e g o r i e s  o f  r e s e a r c h  w hic h  w i l l  be em p h asiz ed  a r e  th o s e  p r o j e c t s  
w hic h  w i l l  "m ap " th e  l o c a t i o n  o f  hum an genes  on  ch ro m os om es . We w i l l  c o n t in u e  to  
e n c o u ra g e  r e s e a r c h  on  th e  p o o r ly  u n d e rs to o d  g e n e t i c s  o f  d i a b e t e s ,  a t h e r o ­
s c l e r o s i s ,  o r  h y p e r t e n s io n , ea ch  o f  w hic h  may r e p r e s e n t  a  g ro up o f  d i s e a s e s .  
E n v ir o n m en ta l f a c t o r s  a p p e a r  to  be  h ig h ly  s i g n i f i c a n t  in  th e  p a th o g e n e s is  o f  
th e s e  d i s e a s e s .  I t  i s  e s ti m a te d  t h a t  738 r e g u l a r  r e s e a r c h  g r a n t s ,  97 s p e c i a l  
p ro g ra m s, 83 i n d i v id u a l  aw a rd s , 41 i n s t i t u t i o n a l  aw ard s , an d two c o n t r a c t s  w ou ld  
be fu nded  in  19 78 .
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Program Purpose and Accomplishments

Activity: Pharmacology-Toxicology (Public Health Service Act, Title IV, Part F)

1978
1977

Appropriation 
Pos. Amount Authorization

$26,359,000 Indefinite

Budget
Estimate

Pos. Amount

$26,179,000

Purpose: This program embraces drug-related research from synthesis of new 
drugs to studies on the effects of drugs in man.

Explanation: Activities are supported through grants, fellowships, con­
tracts and an intramural research associate program.

Accomplishments in 1977: Approximately 248 regular research grants, 34 
special programs, 7 individual awards, 61 institutional awards, and five 
contracts will funded in 1977.

” ev information is being obtained on the serious allergic response to 
penicillin which occurs in sensitive patients. Recent work suggests 
that the cardiovascular system may be the primary site of allergic re­
actions leading to fatality and that the cardiac dysfunction can be po­
tentiated by administration of other therapeutic drugs.

Acidosis is one of the symptoms of poisoning by various alcohols, including 
methanol and ethylene glycol. Formic acid has been identified as the prin­
cipal metabolite of methanol in humans and other primates but not in other 
species which are not as susceptible to methanol poisoning. It has been 
shown that 4-methylpyrazole, an inhibitor of the first step of alcohol metab­
olism, is capable of preventing fatality in monkeys poisoned with methanol or 
ethylene glycol. This may develop into a clinically useful therapy for acci­
dental poisoning by these common chemicals.

Objectives, 1978: All aspects of drug metabolism have historically been of inter 
est to the program. It has recently been found that substances which increase 
the concentration of interferon (a potent anti-viral protein produced by certain 
cells of the body) drastically reduce the level of drug metabolizing en­
zymes in the liver. It will be important to learn whether viruses, vaccines, 
and other interferon-inducing agents in fact lower the rate of drug metab­
olism in man. Among the many research areas in the Pharmacology-Toxicology 
Program which offer opportunities for progress, emphasis will be placed upon 
clinical pharmacology (with special attention to pediatric pharmacology or the 
use of therapeutic drugs in children), pharmacogenetics, immunopharmacology, 
and molecular mechanisms of toxicity. It is estimated that 227 regular research 
grants, 29 special programs, 20 individual awards, 54 institutional awards, and 
five contracts would be funded in 1978.

87-1 55  0  - 77  - 51
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N a ti o n a l I n s t i t u t e  o f  G en e ra l M ed ic a l S c ie n c e s

Pro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i ty :  C l i n i c a l  an d P h y s io lo g ic a l  S c ie n c e s  (P u b li c  H e a lt h  S e rv ic e  A c t,  
T i t l e  IV , P a r t  E)

197 8
1977

A p p ro p r ia ti o n
A u th o r iz a ti o n

Bud ge t
E s ti m a te

P o s. Amount P o s . Amount

----- $21 ,7 5 0 ,0 0 0 I n d e f i n i t e $ 2 0 ,9 3 0 ,0 3 0

P u rp o se : The p u rp o se  o f  th e  c l i n i c a l  an d p h y s io lo g i c a l  s c ie n c e s  pro gra m  i s  to  
pro m ot e and  f o s t e r  b a s ic  an d c l i n i c a l  r e s e a r c h  in  th e  p h y s io lo g i c a l  s c ie n c e s  an d 
in  c e r t a i n  c l i n i c a l  a r e a s ,  p a r t i c u l a r l y  a n e s th e s io lo g y  an d tr a u m a . Trauma  an d 
b u rn  r e s e a r c h  i s  d i r e c t e d  to  th e  d is c o v e ry  o f  b e t t e r  ways to  p re v e n t d e a th  fr om  
in j u r y ,  m i t ig a te  p a in , speed  re c o v e ry  o f  p a t i e n t s  an d l e s s e n  th e  e x t e n t  o f  d i s ­
a b i l i t i e s  cause d  by  i n j u r i e s .

E x p la n a t io n : A c t i v i t i e s  a r e  s u p p o r te d  th ro u g h  g r a n t s ,  f e l lo w s h ip s  an d c o n t r a c t s .

A cc om pli sh m en ts  in  19 77 : A p p ro x im a te ly  111 r e g u l a r  r e s e a r c h  g r a n t s ,  29 s p e c i a l  
p ro g ra m s, 16 in d iv id u a l  a w a rd s , an d 55 i n s t i t u t i o n a l  aw ar ds w i l l  b e  fu nded  in  1977 
Th e r e s e a r c h  c e n te r  g r a n t s  i n  a n e s th e s io lo g y  an d in  tr aum a an d b u rn s  s u p p o r t s tu d ­
i e s  on  th e  b o d y ’s t o t a l  r e s p o n s e  to  a c c id e n t a l  in j u r y  an d s u r g i c a l  i n s u l t  th ro u g h  
th e  c o o r d in a t io n  o f  b a s ic  an d c l i n i c a l  in v e s t ig a t io n s " . Th e pro gra m  f o s t e r s  an d 
en c o u ra g e s  c o l l a b o r a t i v e  r e s e a r c h  in  c e l l  b io lo g y , p h y s io lo g y , b io c h e m is t r y , 
m ic ro b io lo g y , pharm aco lo g y , b e h a v io r a l  s c ie n c e s  an d b io e n g in e e r in g . In  t r a u n a ,  
em phas is  i s  g iv e n  to  r e s e a r c h  on  wound  h e a l in g ,  l i f e - t h r e a t e n i n g  s e p s i s ,  ho rm onal 
Im b a la n ce , p r e v e n t io n  o f  a c u te  s t a r v a t i o n  an d r e h a b i l i t a t i o n  o f  in ju r e d  p a t i e n t s .
A new tr aum a an d b u rn  r e s e a r c h  c e n t e r  was a c t i v a t e d  in  Ju n e  197 6 a t  th e  U n iv e r s i ty  
o f  U ta h M edic a l C e n te r . Th e r e s e a r c h  in c lu d e s  s tu d ie s  on  h e p a to b i l i a r y  d y s ­
f u n c t io n ,  g a s t r i c  m ucosa l is c h e m ia , e f f e c t s  o f  c o r t i c o s t e r o i d s  fo ll o w in g  tr aum a 
an d b u m s  an d th e  d eve lo pm en t o f  in s t r u m e n ta t io n  f o r  c o n t in u o u s ly  m e asu ri n g  
ox yge n co nsu m pti on  u nder th e s e  c o n d i t io n s .

A w or ksh op wa s h e ld  r e c e n t ly  to  d is c u s s  wa ys  to  f o s t e r  r e s e a r c h  an d ma npow er 
t r a i n i n g  in  a n e s th e s io lo g y . On th e  b a s i s  o f  th e  d i s c u s s io n ,  NICMS i s  p la c in g  
em phas is  on s u p p o r t o f  r e s e a r c h  p r o j e c t  g r a n t s  co n c e rn ed  w it h  th e  mode o f 
a c t io n  o f  a n e s t h e t i c s  an d m u sc le  r e l a x a n t s ,  an d th e  b a s ic  p h y s io lo g ic  an d 
m e ta b o l ic  changes r e s u l t i n g  fr om  a n e s t h e s i a .  I n d iv id u a l  an d i n s t i t u t i o n a l  
p o s td o c to r a l  f e l lo w s h ip s  a r e  o f f e r e d  in  tr a u n a  an d b u rn  r e s e a r c h ,  an d i n d i ­
v id u a l  f e l lo w s h ip s  in  a n e s th e s io lo g y .

O b je c t iv e s , 19 78 : C o n ti n u ed  e n p h a s is  w i l l  be p la c e d  on  th e  a fo re m e n ti o n e d  
a r e a s .  C o n s id e ra b le  e f f o r t s  w i l l  be made to  en c o u ra g e  h i g h - q u a l i t y  r e s e a r c h  
on  th e  p a th o p h y s io lo g y  o f  a c c id e n t a l  in j u r y .  A n e s th e s io lo g i s t s  w i l l  be  e n c o u r­
ag ed  to  subm it  in d i v id u a l  r e s e a r c h  p r o j e c t  g r a n t s .  R esea rc h  t r a i n i n g  i s  b e in g  
s tr e n g th e n e d  by  c o u rs e  wor k an d e x p e r ie n c e  in  b a s ic  s c ie n c e  l a b o r a t o r i e s .
I t  i s  e s ti m a te d  t h a t  110 r e g u l a r  r e s e a r c h  g r a n t s ,  33  s p e c i a l  p ro g ra m s, 26 
I n d iv id u a l  aw a rd s , and 35 i n s t i t u t i o n a l  aw ar ds wou ld  be fu nded  in  19 78 .



NATIONAL INSTITUTES OF HEALTH

National Institute of General Medical Sciences

Program Purpose and Acconplishnents

Activity: Biomedical Engineering (Public Health Service Act, Title IV, Part E)

1978
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos. Amount

--- $16,772,000 Indefinite --- $16,811,000

Purpose: The purpose of the biomedical engineering program is to support the 
effective introduction of the principles and practices of engineering science 
into fundamental and applied biomedical research. In selected instances, sup­
port is provided for the development of prototype instruments and devices which 
will be useful in improving health care.

Explanation: This program supports research through regular research grants, 
special center grants, fellowships, training grants, and contracts.

Accomplishments in 1977: Approximately 112 regular research grants, 21 special 
programs, 9 individual awards, 24 institutional awards, and six contracts will be 
funded in 1977. Special emphasis will be devoted to 11 the encouragement of in­
creased research on biomaterials, and particularly on the interactions of these 
substances with body fluids and tissues; and 2) the application of engineering 
concepts, such as control theory, to studies of physiologic processes. Continued 
effort will also be directed toward studies involving microelectronic instrumen­
tation for biomedical research and patient care; ultrasonic inaging systems; 
application of engineering techniques to the diagnosis and treatment of criti­
cally ill patients; use of radioisotopes and infrared and laser radiation for 
the improvements of diagnostic radiology; and automation in the medical labora­
tory.

Support for predoctoral and postdoctoral research training in systems and Integra 
tive biology will continue to be funded through National Research Service Awards.

Objectives, 1978: Special emphasis will continue to be given to the fostering 
of a more adequate base of research in biomaterials, and will be extended to 
the related areas of biomechanics and prosthetics. Activities will also be 
pursued vigorously in each of the major research areas of the ongoing program 
including: mathematical analyses of biological processes, physiological sys­
tems analysis, instrumentation, computers, patient monitoring, non-invasive 
tissue characterization by ultrasonic and electromagnetic methods, diagnostic 
radiology, and automation in the medical laboratory. Predoctoral and postdoc­
toral research training will continue to be encouraged and supported through 
the use of Institutional and Individual National Research Service Awards. It 
is estimated that 112 regular research grants, 20 special programs, 20 individ­
ual awards, 16 institutional awards, and six contracts would be funded in  1978.



NATIONAL INSTITUTES OF HEALTH

National Institute of General Medical Sciences

Prop,ran Purpose and Accomplishments

Activity: Minority Access to Research Careers (Public Health Service Act, 
Title IV, Part E)

1978
1977

Appropriation 
Pos. Amount Authorization

Budget
Estimate______

Po s. Anonnt

$1,706,000 Indefinite $2,122,000

Purpose: The Purpose of the Minority Access to Research Careers (MARC) Program 
is to support research training in the biomedical sciences. The program is des­
igned to assist minority institutions in training greater numbers of scientists 
and teachers in health-related fields.

Explanation: This program supports research training through individual and 
institutional fellowship awards.

Accomplishments in 1977: Approximately 61 individual awards and five institutional 
award will be funded in 1977. Special emphasis will be given to research training 
in the program areas of cellular and molecular basis of disease, genetics, phar­
macology and toxicology, clinical and physiological sciences, and biomedical engi­
neering. In addition, research training will be supported in the areas of cancer 
biology and infectious disease.

Cooperative agreements for the support of activities within the MARC Program 
have been arranged between the MICMS, MCI, and NIAID. These arrangements will 
allow for the support of research training relevant to the missions of the 
named Institutes.

Objectives, 1978: We expect to launch an undergraduate program of institutional 
fellowships in the MARC Program. The objectives of the MARC Undergraduate 
Training Program arc as follows: 1) to strengthen research training programs 
in the biomedical sciences; 2) to help develop a strong biomedical sciences 
curriculum; and 3) to increase the number of well prepared minority students 
who will compete for entry into graduate programs leading to the Ph.D degree. 
Emphasis will be placed on the inclusion of all eligible minority groups in 
the activities of the program. It is estimated that 68 individual awards and 
six institutional awards would be funded in 1978.
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National Institute of General Medical Sciences

Propram Purpose and Accomplishments

Activity: Intramural Research (Public Health Service Act, Title IV, Part E)

1973
1977 Budget

Appropriation Estimate
Pos. Amount Authorization Pos, Amount

18 $467,000 Indefinite 13 $487,000

Purpose: The purpose of the Pharmacology-Toxicology Research Associate Program 
is to develop leaders in pharmacological research for key positions in academic, 
industrial, and governmental research laboratories. The program is intended for 
those who have made a commitment to pharmacology or toxicology by training or re­
search, and for those with backgrounds in clinical medicine or basic science who 
wish to acquire specialized experience in the field of pharmacology.

Explanation: Under this program, postdoctoral research experience is offered to 
promising investigators in the clinical or basic sciences. Qualified individuals 
receive two years of postdoctoral training in one of the intramural laboratories 
of the various institutes comprising the National Institutes of Health. Those 
who receive appointments in the Pharmacology-Toxicology Research Associate Program 
study principles of pharmacology and toxicology and the application of physical 
and chemical concepts.

Professional growth is achieved through the process of personal guidance by 
senior scientists, chosen by mutual selection, coupled with a variety of labor­
atory problems and different research approaches designed to advance both the 
work in progress and the competence of the prospective independent investigator.

Accomplishments in 1977: Nine Pharmacology-Toxicologv Research Associates com­
pleted the first year of their research program and nine second-year associates 
graduated. The research opportunities available to these associates was expanded 
to include research In the intramural laboratories of the National Institute of 
Environmental Health Sciences. These additional research opportunities will help 
to produce pharmacologists with sophisticated training in areas related to envi­
ronmental toxicants, an area of critical urgency.

Several of the outstanding young pharmacologists were recruited by NI’I for addi­
tional periods, while others accepted permanent academic positions.

Objectives, 1978: The Pharmacology-Toxicology Research Associate Prog.ram will 
continue to select only the most outstanding candidates for admission to the pro­
gram. Nine trainees will graduate from the program and nine new fellows will 
take up residence at the National Institutes of Health.
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N ati ona l I n s t i t u t e  o f G en er al  M ed ical  Sci en ce s

Pro gra m Pu rp os e an d Ac comp lishm ents

A c ti v it y : D ir e c t O pera ti ons (P ub li c  H eal th  S erv ic e  A ct , T i t le  IV, P a rt  E)

1977
A p pro p ri a ti on

1978
Bu dge t

E st im ate
Po s.  Amount A u th o ri z a ti o n Po s,, Amount

108 $6 ,4 09 ,0 00 I n d e f in i te 107 $7 ,5 62 ,0 00

P urp ose : This  a c t i v i t y  p ro v id es  p ro fe s s io n a l and  su p p o rt in g  s t a f f  re q u ir e d  fo r 
gu id ance,  s u rv e il la n c e , s c i e n t i f i c  d i r e c t io n ,  and a d m in is tr a ti o n  o f th e  in d iv id ­
u a l g ra n ts  o p e ra ti o n s .

E x p la n a ti o n : Fund s a re  made a v a i la b le  to  pro v id e s c i e n t i f i c  d i r e c t io n  o f g ra n t 
o p e ra ti o n s  and  g ra n ts  p ro c e ss in g  a c t i v i t i e s .

Ac comp lis hm en ts in  1977: This  a c t i v i t y  h and le s  th e  p ro c e ss in g  of  a l l  NIGMS 
g ra n ts  fo ll ow in g  th e  pr im ar y re vi ew  p ro c e ss . In  a d d it io n , i t  p ro v id es  im port an t 
a sp e c ts  o f pro gram  s ti m u la ti o n  and  de ve lo pm en t in c lu d in g  s c i e n t i f i c  m e ri t and 
prog ram re le v a n c e . I t  i s  e st im ate d  1,8 51  re g u la r re se a rc h  g ra n ts , 260 s p e c ia l 
pr og ra m s,  214 in d iv id u a l aw ar ds,  331 i n s t i t u t i o n a l  aw ar ds , and  13 c o n tr a c ts  w il l 
be  fund ed  in  1977.

O b je c ti v e s , 1978: The s t a f f  would  co n ti n u e  to  p ro v id e  c lo se  s u rv e il la n c e  over 
th e  many NIGMS g ra n ts . A pp ro xi m at el y 2,0 55  re g u la r  re s e a rc h  g ra n ts , 245 s p e c ia l 
pro gr am s,  285 in d iv id u a l aw ar ds,  251 i n s t i t u t i o n a l  aw ar ds , and  13 c o n tr a c ts  wou ld 
be  fund ed  in  1978.
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f G en er al  M ed ic al  Scie nces

Prog ram  Pu rp os e and A cco npli sh nents

A c ti v it y : Pro gra m Management (P u b li c  H ea lt h  S erv ic e  A ct,  T i t l e  IV, P a rt  E)

1977
A ppro pri at io n  

Pos . Amount A u th o ri z a ti o n

1978
Budget

E st im ate _______
Pos.  Amount

38 $1 ,2 93 ,0 00 In d e f in i te 38 $1 ,3 49 ,0 00

P urp ose : Prog ram  Management p ro v id es  fo r  th e  o v e ra ll  le a d e rsh ip  and  s ta f f in g  
n ece ssa ry  fo r th e  a d m in is tr a ti o n  and  man agem ent o f th e  re s e a rc h  e f f o r t  o f th e  
I n s t i t u t e .

E x p la n a ti o n : The N a ti o n a l I n s t i t u t e  o f G en er al  M ed ic al  Scie nces  su p p o rt s  a 
br oa d base  o f fu nd am en ta l and  a p p li e d  b io m edic al  re s e a rc h  pr og rams aim ed a t 
th e  s o lu ti o n  o f c e r ta in  m aj or  h e a lt h  pro ble m s.  The I n s t i t u t e  D ir e c to r  and h e r 
s t a f f  a re  re sp o n s ib le  fo r th e  o v e ra l l  d i r e c t io n ,  o p e ra ti o n , p la n n in g , and  de ­
ve lo pm en t o f th e  nany I n s t i t u t e  pro gr am s.

Ac compl ish men ts in  197 7: The D ir e c to r  and su p p o rt in g  p ro fe s s io n a l and  c l e r i c a l  
s t a f f  p ro v id e  c o n ti n u in g  gu id an ce  and  s u rv e il la n c e  over th e  many pr og rams o f th e  
I n s t i t u t e .

O b je c ti v e s , 1973: C on tin ue d le a d e rsh ip  w i l l  be  p ro v id ed  fo r th e  a d m in is tr a ti o n  
and  man agem ent o f th ese  pr og ra m s.
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W ednesday, March 9, 1977.

NATIONAL INSTITUTE ON AGING
W IT NES SE S

DR. RO BE RT  N. BU TL ER , DI RE CT OR , NA TION AL  IN STIT U TE ON
AG ING

DR. DONALD S. FR ED RICK SO N,  D IREC TO R,  N AT IO NA L IN STIT U TES OF
H EALTH

NO RM AN  D. MAN SF IELD , DI RE CT OR , DIV IS IO N OF FI N A NCIA L MA N­
AG EM EN T, N AT IO NA L IN ST IT U TES OF H EALTH 

DA VID L. CHIC CHIR IC HI, EXEC UTI VE OF FICE R,  NA TI ON AL  IN S T I­
TU TE  ON A GING

JA MES  R. W EE DIN G, BU DG ET OF FICE R,  NA TION AL  IN STIT U TE ON
AG ING

MS. ELLE N WO RM SER, DIRE CT OR , D IV IS IO N OF HEALTH  BUDGET
AN AL YS IS , OF FICE  OF AS SIST AN T SE CR ET AR Y,  COMP TROLLER
M r.  F lood . N ow  we h a v e  th e  N a ti o n a l I n s t i tu te  o n  A g in g . D r.  R o b ­

e r t  N. B u tl e r , th e  D ir e c to r , w il l m a k e  th e  p re se n ta ti o n .
W e h a v e  y o u r  b io g ra p h ic a l sk e tc h , D o c to r,  w h ic h  w e w il l in c lu d e  

a t  th is  p o in t in  th e  re co rd .
[T h e  b io g ra p h ic a l sk e tc h  fo ll o w s :]

Curriculum  Vita e of R obert Nei l B utle r

The National Ins titute  on Aging (NIA ) is one of 11 Insti tut es at  the National Insti tut es  of Hea lth, the main biomedical  resea rch agency of the Federal Gov­ernment.
Robert Neil Butler, M.D., physic ian, psyc hiat rist,  gerontologist , author.B ir th da te : January 21, 1927.
Birthplace:  New York, N.Y.

Author:
Books: “Human Aging” (with others) (1963; rep rinted  1971, 1974) ; “Aging and  Mental Health” (with Myrna I. Lewis), 1973; “Why Survive? Being Old in America,” 1975; Pulitzer Prize , 1976; “Sex After Six ty” (with Myrna I. Lewis), 1976.
Other : Over 100 research and clinical papers in the fields of life cycle, middle age and aging, psychotherapy, confidentiali ty, drugs, cre ativity—as well as book reviews and arti cles  for newspapers  and magazines. Regular ly fea ture d column, “Publ ic Int ere st Report,” for  the Int ern ationa l Jou rna l of Aging and Human Development. Chapters in “American Handbook of Psy chiatry ,” the  “Comprehensive Textbook of Psy chi atry,” and “Clinical Ger iatr ics. ”Member Boards of Tr us tees : Nat ional Council on the  Aging; National  Cau­cus on the  Black Aged: Washington School of Ps yc hiat ry ; Andromeda; Legal Resea rch and  Services for  the El de rly ; Dis tric t of Columbia Commission on Aging; and  Advisory Council, Senior Medical Consultants.
Ed itoria l board : Internatio nal  Journa l of Aging and  Human Development and Jou rna l of G eria tric  Psy chia try Geriatrics.
Honors, Aw ards: Pul itze r Prize, 1976: Washing tonians of the Year. 1976: Leo Laks  Award,  1976; Certif icate of Appreciation, Mid-Atlantic Chapter  of the American Medical Writers Association, 1976; and Community Service Award, D.C. Medical Society, 1976.

Previous pro fessional ac tiv ity
Pr iva te pra ctice:  Psychia try and psychoanalys is. Group therapy (life crises groups ).
Consulta tive practic e: Ins titu tions,  agencies, et ceter a. Ind ividual diagnostic consultat ions.  Social, health,  reti rem ent , and research  planning.
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Faculty : How ard Univers ity School of Medicine (Associate clinica l profes­
sor) ; George W ashington Univers ity School of  Medicine (associate  clinical pro­
fessor) ; the Washington School o f Psy chiat ry;  and  Wash ington  Psychoanalytic 
Ins titu te.

Con sult ant:  U.S. Sena te Special Committee  on Aging; Natio nal Insti tu te  of 
Mental He alt h; St. Eliz abeths Ho spi tal ; Langley Porte r Neuropsychiatric  In ­
sti tute (University of C alifornia) ; and  Center f or Law and  Social Policy.

Research : Nat iona l In sti tu te  of Mental Health, research  p sychiat rist , 1955-62; 
the Washington School of Psyc hiat ry, resea rch psychiatri st, 1962-76; and  .basic, 
clinical, and community studies  :

(1) Psychotherapy and Psychology of Middle and Late r Life
(2) Human Aging Study of NIMH, 1955-66
(3) Memoir S tudy of Persons of Achievement A fter Middle Life
(4) Community  Studies

Public pol icy : Action resea rch, advocacy, consultat ion, writing, testimony.
Televis ion: Pa rti cip an t in TV doc um entaries; Cocreator, Life time  magazine, 

1974.
Mili tary service : (1) U.S. Mari time Service—1944—47; Warrant  Officer— 

Ensign.
(2) U.S. Public Hea lth Service, 1955-62; 197 6-present ; senio r surgeon, 1961; 

Inactiv e Reserve, 1962-76; Medical direc tor, 1976-present .
Other professional (lata

Org aniz ations: American Psychiatri c Association, 1959-present (Fellow, 
FAPA, 1963-present) ; Gerontological Society, 1962-present; American Ger iatr ics 
Society (Founding Fel low), 1962-present;  Washington Psychiatri c Society, 
1959-present ; Washington School of Psychiatry , 1959-prese nt; the Medical 
Society of the Distr ict  of Columbia, 1965-prese nt; Group for the Advancement of 
Psychi atry (GA P), 1965-present ; Forum for Professional s and Executives  
(Fou nding Member), 1965-present ; Washington Psychoan alyti c Society, 1965- 
76; American Medical Association, 1955-62 (via  USPHS) ; and  Southern  Medical 
Association, 1962-65.

Ed ucati on : B.A., Columbia, 1949; M.D., Columbia Univers ity College of Phy ­
sicians and Surgeons, 1953.

Res idency : University  of Ca lifornia; National  Insti tu te  of Mental  H ea lth; 
Chestnu t Lodge; Dipl ornate, American Board of Psychi atry and Neurology (P), 
1961.

Mr. Flood. We also are very pleased to say that you won a Pulitzer 
Prize  last year ou your  book, “Why Survive; Being Old in America.” 
Tha t is a great honor and we join with your colleagues in congratula t­
ing you for this great award.

Dr. Butler. Thank you.
Mr. F lood. Do you have some people you would like us to know?
Dr. Butler. Yes; I would like you to meet Mr. David Chicchirichi, 

executive officer, and Air. James Welding, budget  officer.
Mr. F 'lood. We have your statement we will place in the record 

at this point.
[The statement follows:]

Department of Health, Education, and Welfare—National I nstitutes 
of Health

statement  of th e director, national ins tit ute on aging

Mr. Chairman and members of the  com mittee : This  is my first appearance 
before your  committee as the  Dire ctor  of the  Nat ional Insti tute on Aging. It  is 
both a gre at personal p leasure and a professional  honor.

development of th e nia

The crea tion of the Nat iona l Insti tu te  on Aging (NIA) is a good example of 
human  providence. Curren t projection s by the U.S. B ureau of Census shows that  
17 percent of our American population will be over 65 years  of age by the  year



808

2030. Tho.se young sters  who were  said to have  “gree ned” America will “gra y” 
America. Since this figure is based on no improvements  in hea lth care. I would 
guess th at  a more acc ura te est ima te is 20 percent, or one out of very five 
America ns, will be 65 and above. The social, personal, technological , and  economic 
ramifications are  stagge ring. For tun ate ly, thi s coun try has  joine d some seven 
othe r nat ion s in creatin g ma jor researc h cente rs to suppo rt and condu ct rese arch  
on agin g an d the  needs and special problem s of the aged in order to ant icip ate  and 
alleviate some of the dysfu nctio n thi s demographic revolu tion could bring.

The developm ent of the National  In sti tu te  on Aging into a viable orga niza tion  
has requ ired  a numbe r of s te ps :

1. The ini tia l capital izat ion of the  In sti tu te  itse lf through appro pri ate  orga ­
nization  a nd efficient tra ns fer of pr eexisting prog rams in aging from  the Nation al 
In sti tute of Child Hea lth and Hum an Dev elop men t;

2. The selection of key st af f;
3. The explo ration  and crea tion  of population s for  study, including human 

population s as well as various anim al models ;
4. The solic itatio n of the  intere st of both well-esta blished and young scie ntis ts 

in the field of a ging ; a nd
5. The comprehensive development of the sta te of knowledge; th at  is, the for ­

matio n of an infor mati on and da ta base for the emerg ent and growin g science of  
gerontology  an d for medical perspectives on ger iatrics.

KEY  STAFF APPOINTM EN TS

One person partic ula rly  respons ible for  the development of the  In sti tute is 
Dr. Na tha n Shock—a g rea t pioneering gerontologist. In 1941, Dr. Shock broug ht 
to the  Publ ic Health  Service his drea m—a new idea—t ha t of the  importance  of 
the science of aging. Thirty -thr ee yea rs la te r with  the enac tmen t of the Research 
on Aging Act of 1974 his idea came to frui tion . It  was a plea sure  to appoint Dr. 
Shock the first  Scientific Director  of  t he Natio nal In sti tute on Aging, even though 
this was his las t yea r of Fed eral  service. He reti red  from this  position on Decem­
ber 31, 1976, but I am most happy to say th at  he remains with  us as a Scientist 
Emeritus, contin uing to con trib ute to the  In sti tute and the field of aging with 
his rem arkable  vigor, imag ination, and generosity. I am also please d to announce 
th at  I have  selected a successor to Dr. Shock as Scientific Director and have 
filled the  positio ns of  Associate Dire ctor  for  Ex tra mu ral  and Collab orative  Re­
search and  Clinical Direc tor.

The Congress and the adm inistration have identifie d coor dination as a most 
important issue facing  the field of aging. Therefo re. I am pres entl y recr uiting a 
Deputy Directo r, whose principa l func tion  will be coordinat ion with  othe r NIH 
and  Fed era l agencies. Collab oration is the most efficient way to utilize limite d 
resources. The re are  many issues such as nut riti on and  epidemiology (th e na tu ­
ral  hist ory  of dise ase)  which are  of concern to sever al of the  In sti tutes  a nd need 
to be appro ached  collabo ratively.

I am also esta blish ing a Section on Epidemiology, Demography  and Bio­
metrics and recruit ing  an individual to head this  unit . If  we are  to see an im­
provement in the  hea lth sta tus  of our old, we must consid er the  incidence, prev­
alence, and dis trib utio n of a var iet y of diseases th at  particular ly affect these  
people; the  differen tial life expec tancy  among ethn ic groups, rac ial groups, and 
betwee n the  sexes; and the ante cedents  of significa nt problems and disease sta tes  
ranging fro m senili ty to funct iona l disab ility.

RESEARCH  PLA N ON AGING

A requ irem ent of the Research on Aging Act of 1974, which crea ted the NIA, 
was the  development  of an HEW-w ide resea rch plan for  aging. This plan has  
been completed through the effor ts and gener osity of the American scientific 
community, the  Natio nal Advisory  Council on Aging and the  NIA staff. I call 
thi s plan “Our Fu tur e Selves,” to focus attent ion  on one of the  ma jor problems 
of aging partic ula rly  troublesome in thi s co un try : the deni al of the rea lity  of 
aging and the denial  of the  fac t th at  it  is inevita ble. The resea rch plan is an 
HEW-wide plan. It  is not a stat ement  of NIA goals only. Hopefully wha t emerges 
from a reading of the plan is the notion th at  much remains to be done and th at  a 
unified effort, based on scholarship, cooperat ion, and coordinat ion will be re­
quir ed to re alize  th e goals  of the  plan.
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RESEARCH AND COST CO NTAIN ME NT

NIA’s mandate has extrao rdinary breadth—ranging from the biological to 
hehaviorial sciences and investigative medicine to societal concerns, and the 
provision of public and scientific education programs. The need for a broad 
research approach is appar ent when we look to the escalating and staggering 
costs of health care. Sixty percent of every Federal health care dollar in 1976, 
a total of $20 billion, was spent for the elderly, most of which was related  to 
medicaid and medicare. In New York State alone a medicaid bed costs between 
$12,000 and $15,000 per year—over $1,000 a month. These staggering costs can­
not be mitigated solely by alte rnatives to institutio nal care. The care provided by 
liomemakers/home-health aides or day care centers, the use of prosthetics, and 
effective diagnosis and treatm ent prior to institut ionalization shifts attent ion 
from institut ional care. These a lternatives do help to contain costs as well as to 
reduce personal and family anguish, but are appropriate only to a point.

Fundamentally, however, the ultimate service and the ultimate cost contain­
ment is research to prevent or modify the cause of the debilitat ing conditions of 
late life. A research breakthrou gh tha t would contribute to the prevention or 
treatm ent of one major dementing bra in disease would do more than any “alter­
native to institu tionalizati on” to reduce hospital and nursing admissions. There 
are  now 1.2 million Americans in 23,000 nursing homes—more patients in nurs ing 
homes than there are in hospitals. If we could succeed within the next decade in 
keeping even 100,000 people out of nursing homes, this could mean as much as 
$1 billion per year in cost savings, clearly justify ing our research and develop­
ment investment.

SERVICE-RELATED RESE ARCH

This relationship between research and cost of health care does not mean t hat  
research and service a re the same. We carefully distinguish between them. Our 
legislative authority  allows research and not service. We can, however, serve 
by providing the research foundation on which good service is based. For exam­
ple, by examining the nutri tiona l statu s and the nutritio nal requirements of 
people as they age, we would be performing service-related research. Today at 
lunch, some 250,000 Americans over 60 will have received a hot meal under 
titl e VII of the Older Americans Act. By cooperating with the Administration 
on Aging we can improve the scientific base for determining the nutri tiona l re­
quirements of th e elderly.

PROGRAM BALANCE

My most troubling discovery upon assuming the position of Director in May 
was to find tha t less than 4 percent of our extramural  gran ts to American 
universities, hospitals, and research centers were in the area of investigative 
medicine. Grants in this area should support, the study of such matte rs as the 
postmenopausal endocrine states, benign prost atic hypertrophy (enlargem ent 
of the prostate glan d), sleep disturbances, cerebral physiology, senile dementia, 
pharmacology, nutrition , physical fitness, and exercise physiology.

The disturbing lack of research in investigative medicine probably reflects the 
absence of the systematic teaching of  geriat ric medicine to American medical 
students, interns, residents, and the 330,000 practicing physicians. I am not 
talking about a proprie tary question, namely, whether or not there should be 
a specialty called geria tric medicine. Rather, a body of knowledge should he avail­
able to stimulate the imagination of potential medical students and researchers. 
The NIA can support research training for physicians, but not clinical training. 
Hopefully, by pointing out the need for  teaching geriat ric medicine and through 
coordination with the Health Resources Administration, the Administration on 
Aging, and p rivate  foundations, it would be possible to expand teaching of physi­
cians and other allied health professionals in geria tric medicine.

AN IM AL  MODELS

One of  the most interesting logistical problems faced by researchers in aging is 
tha t of an approp riate system to study. Clearly the human is not always an 
appropriate model of aging from birth  to death. Therefore, we really need to 
understand a variety of different animal species as they age. There are contri­
butions to be made from a varietv  of unusual sources such as the nematode
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(worm), which lives only 30 days,  and has  an  enzyme system that  is  of particular  intere st and the salmon, which dies a fter  spawning.
In December, NIA held a conference on anima l models. To my knowledge, this  is the  first time that  studen ts of such a wide range of different animal  species were ever  together. This  exciting workshop marked establish ment of a new body of knowledge that  will cha rac teri ze different anim al species as they age. The genetic  background, lifecycle tables , and immunological and physiological char­act eriz atio n are  among the elements necessary for the produc tion of such animal models. Development of these models systems is enormously impor tan t to our  resea rchers.

A CTI V IT IE S OF  SP ECIA L IN TEREST

During fiscal year 1977 there were  severa l othe r items of interest. Our ex tra ­mural program developed a special small grants  program to help bring  new sci­entist s into aging. We have establish ed an imp orta nt contrac t in pharmacology and with  the help of ano ther NIH Ins titu te,  the Natio nal Insti tute of General Medical Sciences, we a re  making every effort  to obtain promising research pro­posals from pharmacologis ts. The basic concepts and inst rum ents  for the study of the  absorption and dist ribu tion  of drugs and the ir reactions  with in the body are  available  to  us but  have not been applied  system atica lly and comprehensively to the middle and la ter years. Thus, prescript ions for older people are  not based on scientific guidelines. Hopefully, results  from these efforts  will provide the data necessary to  form ulate  the se guidelines.
The ent ire  int ram ura l resea rch program at  the Gerontology Research Center  at Bal timore is under systema tic review. We wil l soon have, for  the first  time, a Board  of Scientific Counselors. Although our aging program at  Baltimore is probably the  world’s most outs tand ing,  we must alwa ys str ive to improve and pursue promising leads.
We hav e planned and begun recrui ting for the addi tion of women to the Ba lti ­more Long itudinal Study. Long itudinal studies are absolutely essen tial to the underst and ing  of physical and emotional changes  with age. We also plait to tap  other longitudina l stud ies such as the Fram ingham hear t study and the 1,000 av iator study of the Department of the  Navy.
We have held or a re planning  to hold a number of meetings  to assess  the sta te of the  ar t or to focus attent ion  on are as which we feel need furth er  research. Among these conferences are  the  fol lowing:
1. Economics and Aging, chaired by Dr. Ar thu r Okun. f orm er Chai rman of the Council of Economic Advisers, and  myself, to consider potentia l research ques­tions in economics;
2. Geriat ric medicine workshops with  groups from various medical  schools to discuss in struction an d curricu lum development;
3. Senile dementia, cosponsored by NIA, the Natio nal Insti tu te  of Neurological  and  Communicative  Diseases and Stroke and the  Natio nal Insti tu te  of Mental  Hea lth,  to discuss aspec ts of senile dementia which may account not only for the  entry  of  a s many as ha lf a million  older people in to nurs ing homes, but  which is also ext rao rdinar ily  d evastat ing  to  human personality, memory, and iden tity  ;4. Exercise physiology, physical fitness, and aging, sponsored by NIA in con­junction with  the  Pre sident ’s Council on Physical Fitn ess  and  Sports.The Pre sident ’s budget  proposes an increase for basic research  supported- by NIH. The NIA share of this  ini tia tive will be used in the are as  of genetics, im­munology a nd cell biology as  they  rela te to age. This  basic resea rch is imp orta nt because the study of aging involves disen tangling the phenomena of normal biological aging from a var iety  o f o the r facto rs which affect life. Diseases, social  adversi ty, occupationa l hazards, personal  crises, poor nut ritio n, and  inadequate physical fitness are  among those  factors which masquerade as aging. As these var iables are identified and  accura tely  measured we begin to have a clearer pic ture of the  process of aging. Once di ffere ntiated, cer tain of these facto rs will be susceptib le to effective diagnos is, modification, prevention and trea tment.I am proud, as I hope you are, of the beginnings thi s Insti tute has  made in deal ing with  a unive rsal,  complex process. The Insti tute plans a delib erate , reasoned approach to the study  of aging, keeping in mind the  many immediate problems that  adversely affect older Americans and the ir fami lies a t the same time th at  we pursue  un targ eted research.
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I hope and expect that  the  gre at amount of int ere st generated  within and 
by the new NIA will resu lt in the  growth of the  field of  aging and  in the number 
of investiga tors outside NIH , and  will enhance the  amount and ava ilabil ity  of 
information on the  subject of aging. Mr. Chai rman, the 1978 budget request for  
the National Insti tu te  on Aging is $34,500,000, an increase  of $4,500,000 over the 
1977 appro pria tion  of $30 million.

SUP POR T OF NE W RESEARCH GRANTS

Mr. Flood. Your overall budget request proposes a 15 percent in­
crease in 1978.

Dr. Butler. Yes.
Mr. Flood. I notice you are planning to reduce suppor t for new 

research grants. Why is tha t ?
Dr. Butler. The fact is tha t we will have 74 fewer new awards that  

we can support because the commitments to gran ts made last year 
reduces the possibility of new grants  in fiscal 1978.

number of research grant applications

Mr. F lood. Are you being overwhelmed with applications or are you 
finding it necessary to  go ou t and stimulate  these scientific commun­
ities to get applications?

Dr. Butler. I would say both those points are true. In many re­
spects there  has been a great deal of interes t in the new Institute and 
we get thousands of letters from a great many people interested in the 
Inst itute , including sutfering families and students  interested in our 
programs.

We have an increased number of research proposals but at the same 
time we feel it is imperative to stimulate  interest in certain areas, 
particularly pharmacology. There is so little  known about the rela­
tionship  between pharmacology and age tha t it is necessary to espe­
cially encourage applications for research in this area. We have had 
the support of Dr. Kirschstein in the National Inst itute  of General 
Medical Sciences whom you just heard, in stimulating  pharmaco­
logists to study age-related problems.

FU ND IN G OF APPROVED GRA NT APPLICA TIO NS

Mr. Flood. W hat percent of your approved applications will you 
actually fund in fiscal 1977 ?

Dr. Butler. In fiscal 1977 we will have a backlog of approximately 
$4.5 to $5 million of approved, unfunded, high-quality applications.

AREAS OF HIG H- PR IO RI TY  RESEARCH

Mr. F lood. What are the high-priority areas of research tha t you 
will be suppor ting in 1977 and 1978 ?

Dr. Butler. For 1978 we are going to have major  programs in cel­
lula r biology and immunology. As you probably know, there is a 
marked decline in the immune protectiveness of the body as we become 
older. There will also be major support  in the areas of  genetic causes 
of aging, nutrit ion, and, as I mentioned earlier, pharmacology.



812

COO RDINATION W IT H  N IH

Mr. F lood. Since most of the N IH In stitutes support some research 
which in one way or another impacts on the problems of the elderly, 
do the areas of research tha t you just mentioned overlap with the other 
Insti tutes  or have you carefully attempted to fill the gaps in their  
research plans ?

Dr. Butler. We are trying to make very creative use of that overlap. 
We recognize there are important  interactions between the funda­
mental biological process of aging and many diseases in terms of 
timing  and severity. We are trying to meet with Institute Directors 
and coordinate efforts in critical areas, for  example, the study of senile 
dementia which accounts for too many people in nursing homes.

We are collaborating with the National Institute of Neurological 
Communicative Disorders and Stroke in sponsoring a conference on 
the causes of senile dementia which will result in recommendations 
for research efforts to prevent its occurrence.

Mr. F lood. In the material you submitted to Congress you say 60 
percent of the Federal health care dollar is spent for the elderly but 
2/10 of  1 percent was spent on research directly related to the aging. 
Tha t seems pret ty low to us. Will you explain how you arr ived at th at 
percentage ?

Dr. Butler. As best as we are able to discover in addition to our 
budget for fiscal 1977 of about $30 million, approximately 30-plus 
million more dollars are spent within  the Federa l establishment di­
rectly rela ted to research on aging for a total of about $61 million.

Research on many of the diseases associated with the later  years 
are supported through the categorical disease institu tions at NIH.

Mr. F lood. We have ins titutes studying chronic diseases tha t afflict 
the elderly plus some which study the changes in cell structu re and 
changes in immune system at various stages o f life. Maybe we need a 
definition of aging.

Dr. Butler. I think we do—and par t of tha t definition requires 
better communication among the NIH Institutes . For  example, osteo­
porosis which is the progressive softening of bone afte r menopause, 
afflicts about 14 million women. I t is a type of disease that  probably 
combines some of the effects of aging, and the effects of hormone 
metabolism including changes in estrogen, thyroid,  parathyroid and 
mineral metabolism. We have to understand normal, time-related 
changes as well as disease, which requires us to coordinate our efforts 
with other researchers.

AGIN G RESEARCH  CENTERS

Mr. F lood. In  your opening statement  you indicate tha t this country 
has joined with seven other nations in creating major research centers 
to conduct research on aging and special problems of the aging. Which 
countries are you referr ing to and how will you collaborate?

Dr. Butler. They are all industrialized countries. Japan, Israel, 
the Soviet Union, Rumania, France, and Holland are the six other 
nations that,  as a consequence of the explosion in both absolute num­
bers and relative proportions of older people in thei r populations,
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have made major  commitments to research in the field of aging. Some 
other nations have not used that approach but have created chairs of 
geria tric medicine; the United Kingdom has created 12 and Holland 
has created a chai r in ge riatr ic medicine.

Mr. F I.OOD. How many research centers on the aging do we have 
in this country and what kind of research are they conducting?

Dr. Butler. They vary in character. We provide support for two 
of the major centers. One is a t Duke University which is largely per­
forming social and behavioral research with some modest biological 
base but not a substantial medical base. The Univers ity of Southern  
Californ ia is also strongly oriented toward social and behavioral 
research and is also doing some research in biology. The most impor­
tan t of the centers supported by the Ins titu te is the Gerontology 
Research Center in Baltimore, our intramural program, which is 
rapidly becoming the most outstanding aging research center in the 
world.

Mr. Flood. How much do you plan to spend in 1978 in support of 
these centers ?

Dr. Butler. Our budget will permit  us to expand support of the 
Gerontology Research Center by $1 million to $7 million. This increase 
will pe rmit us to begin to plan for expansion or initiation of research 
in the areas of nutri tion, the neurosciences and endocrinology, and 
immunology. We are not able with in the limitations of the budget to 
move much beyond the planning phase in these particu lar areas.

Mr. F lood. Do you see a need for a large center program in the 
future ?

Dr. Butler. I have wanted to move with great  caution and good 
sense to learn from the experience of  other institutes, and to try  to 
tailor a pr ivate and public mix of  funding suppo rt for these centers. 
It  is important to look for different sources of funds so that stabil ity is 
not entirely dependent on Federal dollars.

We see some evidence of this in the Davis Insti tute  of Gerontology 
in Denver where the State, city and private sources have created an 
insti tute w hich is a very attractive  model to us. We will probably have 
two exploratory  gran ts up to a total of about $600,000 which will be 
used to determine the most effective ways of creating  aging research 
centers. These research centers are seen as resources for training and 
research in aging, for development of aged animal colonies and for 
the study of selected human populations. The centers will also provide 
libraries , computer capability,  and specialized equipment.

PLAN S FOR THE INTR AM UR AL  RESEARCH PROGRAM

Mr. F lood. Doctor, what are your plans for  the Baltimore int ramural 
research program ?

Dr. Butler. We are curren tly planning for the expansion of the 
longitudinal study which up to  this time has comprised a sample of 650 
men. The expansion will be accomplished through the addition of small 
numbers of w omen targeted around specific research interests such as 
osteoporosis, which I  mentioned earlier, clinical immunology and cer­
tain  differences in mental processes that may or may not exist between 
the men and women.
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We are also p lanning for  expansion of the pharmacology program 
and are beginning to plan to move into the neurosciences. We need 
to look at brain function to determine more about the blood/brain 
bar rier  which is crucial to our unders tanding of the many organic 
brain  diseases which affect people as they grow older and account 
for the fact tha t we currently  have more patients in nursing homes 
than in hospitals.

DEV ELO PME NT OF PRO STH ETICS

Mr. Natcher. During the past  few decades there have been many 
advances in indust rial, astronaut ical, and milita ry technology. Does 
the Inst itute  have any programs which explore the possible links of 
technology breakthroughs as far  as solution of the problems of the 
elderly is concerned ?

Dr. Butler. You have asked a question that  is very dear to me; 
namely, to see if we can collaborate with the National Aeronautics 
and Space Adminis tration,  the Bureau of Standards, and the Veter­
ans’ Administration  to transfer the many prosthetic and advanced 
technological devices for use by the elderly. Examples of these devices 
might  include sensors on the end of canes, manipula tors and remote 
control devices. Such transfer of technology will enhance the quality 
of life for people in nursing homes as well as those who remain in 
the ir own homes.

We have discussed th is possibility with all the groups I have men­
tioned. We don’t have the kind of results I would like to be able to 
repor t to you. We don’t have the bioengineering capacity on our own 
staff, but we have had meetings with the excellent bioengineers in 
NIH . We want to do this research.

One of the biggest problems, as I see i t, is the market ing of these 
devices. We can bring  togethe r the medical scientists and the bio­
engineers to create very useful devices. However, the problem remains 
of marketing these devices at a cost that is within reach of the average 
American family and older person. We think  there are solutions to 
that problem.

FU TU RE  HEA LT H CARE COSTS FOR TH E ELDERLY

Mr. Natcher. If  the number of the elderly in our population  
increases according to projections, how can this Nation continue to 
absorb the  cost of health  care for this segment of our society?

Dr. Butler. Well, I think the very fact tha t we have a National 
Inst itute  on Aging should help us a great deal in containing the health 
care costs for the elderly. The population  increase is not a m atter  of 
maybe; it is a very definite forecast, because the young people who 
were born in the post-World War  II  baby boom, barring  some 
catastrophv or thermonuclear accident, will definitely be with us 50 
years from now and will continue at minimum 17 percent of the 
population.

If  we can enhance and invigorate the immune-protectiveness of  the 
body which current data  suggests decreases with  age to 10 percent of 
the competence of an adolescent and if we can reinvigorate people to 
withstand disease as they  get older, we will be making an important 
contribution to the reduction of the cost of health care.
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We don’t want to have more and more frai l, dependent, ill and dis­
abled people living longer. We want the biological vigor and health of 
tha t population to be maintained so that  they can continue to contrib­
ute to their  society through a variety of activities including paid  
work.

INFO RM AT ION DISSEM INAT ION

Mr. Natciier. What information in the field of aging is available 
and ready for dissemination at th is time ?

Dr. Butler. As a newcomer to N IH, I  was very impressed with  the 
Heart Inst itute’s efforts to create a consensus in the field of h yper ten­
sion. We have been giving thought to moving along the same lines 
with respect to tha t condition which is all too often and too easily 
called senility. We know tha t the confused state  called senility is prob­
ably the result of maybe 100 different conditions ranging from drug  
overuse to aenemia. We want to try to build a consensus of data  with 
respect to the detection, diagnosis, prevention, and treatm ent of the 
acute brain disorders of la ter life, manifested as intellectual confusion 
and memory loss.

We think this  information once developed can be transfer red di­
rectly and accurately to practicing physicians and to the public at 
large.

IN ST ITUT IO NA L TR AI NI NG  AWARDS

Mr. Natciier. W hat will be the effect of elimina ting institu tional 
awards and predoctoral support under your present training budget?

Dr. Butler. Under present policy, we, in fact, lose one institutional 
grant in the next fiscal year and are able to fund only five more in ­
dividual fellowships. I n an emergent, new, and exciting field such as 
gerontology where we are tryi ng to attr act  the vigor and attention 
of established American scientists and bring in young scientists as 
well, the policy with respect to training is a serious one with which 
we have to contend as best we can.

Mr. Natciier. Thank you, Doctor.
Thank you, Mr. Chairman.
Mr. F lood. Mr. Ear ly ?

COOR DINATION W IT H FEDE RAL AGE NCIES

Mr. E arly. Doctor, with regard  to the chairman’s question in re fer­
ence to your testimony on page 3, how is tha t coordination coming 
about ?

Dr. Butler. We are currently  working with the agencies within the 
Department of Health, Education, and Welfare tha t have either a 
service or a research relationship to the field of  aging. It  is importan t 
for us to have regular, systematic meetings with them to avoid dupli­
cation in our programs.

Mr. E arly. So we fund all the agencies. Are they going to  get the 
information in to you and are you going to have research continue 
from that point o r how does it  work ?

Dr. Butler. Perhaps a good example would be in the area of investi­
gative medicine. We have had very few research gran ts in tha t area. 
This is a new ins titute  and we are new to it, but less than 4 percent

87-1 55  0  -  77  -  52
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of our gran ts have been in such research areas as sleep disturbance, dementia, and postmenopausal illness.
Thus we are collaborating with the Health Resources Administ ra­tion to encourage the teaching of geria tric medicine to medical stu­dents, interns and residents, and pract icing  physicians, not as a new specialty but as an impor tant body of knowledge. That is an example of an effective way we are collaborating.
Mr. E arly. My concern is jus t th at insofar as this  is a new agency. I have no opposition to new agencies if they phase out some of the nonproductive old agencies. This doesn’t phase out any. We have no recommendation for any decrease in  aging, research, health, or o ther areas. T his is an increase. I don’t see where it is productive.Dr. Butler. Well, part  of the need fo r an increase in aging research is reflected in the demographic data which present the strik ing fact tha t the aged in our population will be increasing from 10 percent of the popula tion over 65 to 17 percent by 2030.
Mr. Early. Your chart shows tremendous increases but your re­search into how we treat aging people does not affect where we go there ?
Dr. Butler. That  is correct ; however, the char t does illustrate the importance of a healthy older  population.

REORGANIZATION OF MEDICARE AND MEDICAID

Mr. E arly. I  read in this morning’s paper  tha t Mr. Califano was merging medicare and medicaid, et cetera. In your statement you say 60 percent of every dollar spent in health is there. What inpu t have you had in this reorganization ?
Dr. Butler. I  have not had any personal input in this reorganiza­tion, but the reorganizat ion makes very good sense to  me. I t will put in one place those programs which are related to health and health costs.

cost containment

Mr. E arly. I  have not seen a reorganiza tion tha t did anything but spend more money in my 20 years in Government. Here is your agency and we are funding a new agency and we are reorganizing. Maybe the reorganiza tion is going to abolish this agency we are ju st sta rting.Dr. Butler. Of course, there are clear and obviously important re la­tionships between research and health  costs. Through research we may be able to contain costs in a very significant way. On the other hand, this agency created by the Secretary  is regulato ry in type and has a special mission which is very different from the mission and purpose of our Ins titute .
So while we should certain ly know about the activities of other agencies, it is appropriate  and understandable tha t there would not necessarily be the same level of coordination between this Inst itute and the medicare and medicaid offices as there would be between us and Federal agencies working in the field of aging.
Dr. Fredrickson. I  would like to add a comment: The National In ­stitute  on Aging was created out o f p art  of the National Ins titu te for Child Heal th and Human Development. It  was decided by the Con­gress tha t there needed to be some bette r emphasis, some way of bring-
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ing to  a focus the activities tha t were relative to aging—to give a new 
prominence to a problem which has been somewhat neglected in bio­
medical research and, more particular ly, in the field of medicine in 
general.

I think  what Dr. Butler is trying to  do, in grea t pa rt, is to provide a 
new focus on the fact tha t aging people are different, in the way in 
which they handle drugs, for example, and in the ir reaction to many 
diseases.

One of the great deficiencies in American medical education is this  
lack of people who rea lly do have an expertise in the biological differ­
ences between aged and younger people.

Now if this Ins titu te can give an appropriate focus to such prob­
lems, without an exaggerated attem pt to simply extend the biological 
time of man, I think it can provide a new balance and an important 
new direction to research tha t has not been very much emphasized in 
the past , such as behavioral and social science research which is a rela­
tively new aspect of biological and biomedical science.

This Ins titu te is young. I t is jus t beginning. But I  am encouraged by 
the fact that I think it probably does provide a focus and that  it  is 
now’ taking a lead, as an agency, in at tempting to introduce as much as 
possible, the scientific method into all the aspects of the Government 
related to aging.

Mr. E arly. I agree with that . I want to assist, Dr. Butle r, in any 
small way I can to get down t ha t road. But  we don’t face up  to the 
fiscal realities. We have to  remove responsibi lity from other places.

I read your statement about reducing the stagnant number of peo­
ple aging in nursing homes right now and what it will project in ac­
cordance with this chart.

In Massachusetts the  mental health department had the same type 
of sta tistics showing us all these older people t ha t were living in rura l 
towns, farming, et cetera, and they brought in a whole new scheme 
where we uprooted them and put them into the cities, back into the 
mainstream. Tha t program was a failure.

We have a very good set of statistics, but we are paying an awful 
price for it because these people are out on the urban  streets with 
no place to go. I  just hope t ha t doesn’t happen here. To achieve the 
goal of reducing the number of aged in nurs ing homes, if we do it 
just to establish statistics . I think tha t is a massive fraud.

Dr. Buter. May I comment?
Mr. Early. Yes.
Dr. Btttler. The alterna tives to nursing home care throu gh provi ­

sion of foster care or home helpers, as they call them, is one route 
and tha t is what I think you are refe rring to principally.

What we are talk ing about is finding the causes of the many condi­
tions tha t make it necessary for people to enter nursing homes such 
as broken hips and incorrect or excessive medication. If  we can 
prevent people requi ring nursing home care in the first place, then 
the expensive home support  services to which you refer  may never be 
necessary, or may be utilized to a lesser degree.

We are ta lkin g about basic prevention of the need for nursing home 
services through the production of new knowledge which lead to the 
ultimate cost containment.
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Mr. Early. I  think  tha t is a right road to travel but I also think 
with regard to research we have been on the same path  too long. I 
don’t think  NIH has tried enough alternate plans. The chairman is always bringing  up how gran ts are awarded, et cetera. But with 
regard to the aged, I  don’t think we have reexamined the system for many years.

Dr. Butler. This is a new focus. I have found NIH extremely 
congenial and collegial in the  establishment of the National Inst itute  on Aging.

Mr. Early. We are also interested in new agencies which can be productive and not just rhetoric. We have to make some tough 
decisions and 1 hope tha t we will shift more responsibility to this agency, and more money, and see if they can’t produce more.Thank you.

Mr. Flood. Mr. Michel?
Mr. Miciiel. Thank  you, Mr. Chairman.
Welcome to the subcommittee, Dr. Butler  and congratulations, too, on your  having won the Puli tzer  Prize last year for the book, “Why Survive; Being Old in America.”
Dr. Butler. Thank you.

SUMM AR Y OF “ W HY SURVIVE”

Mr. Miciiel. Could you capsule what the real theme of tha t book was?
Dr. Butler. Of course, the t itle was meant to be ironic to get people to think about the fact tha t people must, do, and inevitably will survive. We have to face up to the fact tha t in this century we had an unexpected increase in the numbers of older people that  caught us unawares. We must bring  the institutions such as medical facilities, nursing homes, and work policies up to date so th at all of us, not iust older people today, but you and I and everyone, can expect a  more decent older age.

SUMM ARY OF “ SEX AFTE R SIX TY 5’

Mr. Michel. I note from your biography tha t you also authored a book last year entitled “Sex After  60”. W hat was the natu re of  tha t book? Did you have any good suggestions? I am sorry I did not read it.
Dr. Butler. I commend it to anyone.
Mr. Miciiel. W hether he is 60 years old or not?
Dr. Butler. It  is a serious, thoughtful  book. Many people thought tha t as people grow older the human need for closeness and sexual activity  automatically and inevitably declines and it does, but not to the degree to which it had been previously thought.
This book is a practical guide for people who have had hear t at­tacks, serious arth riti s and strokes, and many impacting diseases which may lead them to be fearful about the conduct of a normal human process. We address th at, we hope, in a thoughtful manner.

MAN DATO RY RE TIR EM EN T

Mr. Michel. I recently introduced legislation which would in es­sence prohibit mandatory retirement because I felt such requirements
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did dis criminate ag ain st many eld erly person s who might  hav e a 
numb er of good  wo rking  yea rs ahe ad of  them . I th ink the  ag ing  
process migh t in fact  be speeded up by forced , prem ature ret ireme nt.

I am sure  you  pro bably  have a numb er of  thou gh ts on th is  sub­
ject.  Wo uld you mind ju st  c ommentin g very brie fly and, if  neces sary , 
ex pand ing  on the  rec ord ? I know  there are  all kin ds of  fac tors th at  
come into  play  here . I have arg ued a numb er of years  back  when 
the re were at tempt s to lower the re tir em en t age, and asid e from the  
increased burden to pay the  benefi ts in a sm aller and sm aller group, 
th at  as life  exp ectancy was inc rea sin g we probably ough t to  do ju st  
the  reverse and th ink of  ex pand ing  t he  numb er of  work yea rs. W ha t 
is yo ur  tho ug ht  on t hat  ?

Dr. Butler. As Dr . Fred ric kson  said, one of  the  special  op po r­
tun ities  of th is  In st itut e is to supp or t research in the  socia l and be­
havio ral  aspects  of aging . The impac t of re tir em en t is very profou nd  
fo r many  people.

We also need to be prep ared  should  leg islative  or  j ud ici al  changes 
end  manda tory  re tir em en t req uir ement s by ha ving  ava ilable  an  ade­
quate  base of  scien tific knowle dge  fo r in tro du cing  flexible re tir em en t 
th ro ug h assessment techniques , biomed ical  v ita lit y,  in tel lec tua l ab ili ty , 
an d socia l competence.

Th is i s the k ind o f re sea rch  which we do w an t to  supp or t a nd  alr eady  
hav e supp orted  to  some extent .

DIFFERENTIAL LIFE EXPECTANCY

Mr. Mich el . W ha t is the per cen tage of  pers ons  over  65 ? I  t hi nk  in 
yo ur  state me nt you say b y the  y ear 2000------

Dr . Butler. I t  is 10 pe rce nt tod ay.
Mr.  Mich el. I  have been using  fo r the  las t ye ar  or  so figu res  th at  

wou ld ind ica te tod ay  we hav e three  people wo rk ing fo r every  one pe r­
son who is re tir ed  in one for m or  anoth er.  I f  all the  proje ctions sta y 
the same, by the  y ear 2000 there  a re only go ing  to be two peop le wo rk­
ing fo r eve ry one  re tir ed  w ith in those few’ num ber of  yea rs which real ly 
sho uld  cause us  to do a gr ea t deal of r ethi nk ing about some o f the th ings  
we legi sla te aro un d here .

Now, women  cu rren tly  h ave  a lon ger lif espa n th an  men,  b ut  every­
day we he ar  more abou t how ma ny more women are  b ein g in tegr ated  
in to  the  wor k force. Ha ve  we got  any ind ica tio n at  all  th at th a t fac t 
wil l tend y ears ahe ad to na rro w the  gap  be tween the  life e xpectancy of 
men and women in th at  the y wil l be sub jec ted  to the  same kind  of 
st ra in s and wh at-not  t hat suppos edly contr ibute  to  men dy ing q uicker  
th an  women ?

Dr . Butler. My r ea ding  of t he  informat ion so f ar  does no t s peak to 
th is being  the  case. Th e causes are  pro bably  much more  com plic ated 
th an  t ha t. Pe rh ap s stress  an d st ra in  b ears some re latio nship , b ut  even 
at  b ir th  the  gr ea te r numb er of  m ale babies com par ed to  f ema le babies 
is one ind ica tion o f a d iffere nt level o f v igo r betw een t he two sexes. T his 
diffe rence is pro bably  based on such fac tors as gen etic  prog raming , 
hormones, or  diseases. Ev en  high  ris k occ upations contr ibu te to  the 
low er life exp ectanc y of  m ales.

We  don’t have any  cle ar evidence th at stress  pe r se is the majo r 
factor  acco unting fo r this .
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Mr. Michel. The adoption of the equal r ights amendment will not 
change that physical difference between the sexes?

Dr. Butler. No. I mentioned our longitudinal study in which we plan to examine g roups o f women to try  to understand the variety of 
factors inherent in this physical difference.

RESEARCH PLAN  ON AGING

Mr. Michel. Could you summarize for us the key points in the 
HEW-wide research p lan for aging?

Dr. Butler. Well, the plan is divided into three areas: biomedical 
research, social and behavioral research, and health service delivery.

Our concern in our Institute is prim arily with the  first two. We at ­
tempted to identify both short-term and long-term goals for basic and 
applied research. Some of the short-term goals would be in the areas 
of pharmacology, to understand better how drugs are absorbed and handled by the body as the person grows olde r; immunology, to deter­
mine how evidence from animal studies of decreasing effectiveness of the immune system with age is applicable to human beings; and 
neurosciences, to determine the  different factors leading to the condi­
tion known as senile dementia.

Those are some of the questions th at lend themselves to direct and 
immediate benefits to older people and their families today.

In  the long term, differential life expectancy between the sexes is less likely to produce immediate results, although we need to begin 
our research now. We t ried  to very practica lly divide our objectives 
between those where we could hope to have some early information from those th at would take longer.

GERIATRIC MEDICINE

Mr. Michel. Now your statement indicates concern tha t only 4 per­
cent of your extramural g rants  were in the area of investigative medi­
cine. Does tha t mean you are going to increase the percentage in this coming year?

Dr. Butler. Of course, we must and should respond to the investi­
gator-init iated research tha t comes from around the country. If  the 
research proposals in clinical investigative medicine are of high qual­ity, they will be supported . We don’t w ant to support  poor proposals, 
so we won’t arbi trar ily support an a rea unless high quality  proposals are submitted to us.

We are trying to stimula te the interest of the American medical 
community in the subject matter of aging. Tha t doesn’t only mean 
physicians but also individuals in departments  of pharmacology, chemistry, anatomy, and pathology. We hope th at investigators from 
these areas will produce innovative ideas for consideration by our study sections and advisory council.

ATr. Michel. ITow would you characterize the quality of the grant applications you have received?
Dr. Butler. They have been getting better and better. Studies of 

program statistics  going back to when the Inst itute was p art  of the 
National Institute for Child Heal th and Human Development indi-
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cate tha t there has been a considerable improvement in the quality  
and prior ities in the  grant appl ications tha t come to us.

Mr. Michel. I am glad to hear you say that. I know up here all you 
have to do is say aging or something for the elderly and right away 
you get a more receptive ear. You get an extra  $10 or $50 million de­
pending upon who is offering the amendment and what bill it is.

I got the general impression that initia lly as we began expanding 
our interest in this  area, that you real ly didn ’t have to have all tha t 
good an application to get a favorable nod. I hoped they were improv­
ing in  the ir quality  and character and there is something more behind 
it than simply catering political ly to tha t vast number of growing 
people in the aged area.

Dr. Butler. I don’t thin k we would serve medical and biological 
research by supporting  pro jects t ha t a re no t of the highest quality.

Mr. Miciiel. T hank  you.

EPIDEM IOLOGY OF AGIN G

Mr. F lood. You are asking for a uni t on epidemiology, demography, 
and biometrics. You are just ifying this on the basis that  in order to 
measure improvement in the health status  of the elderly you must 
consider incidence, prevalence, and distribution of diseases tha t affect 
the elderly.

Now, of course, I  hope you are not  going to go out and star t collect­
ing all kinds of data tha t is a lready available over at NTH. You are 
not going to do th at, are you? When I look a t the Eye Institute In ­
formation we have here, they tell me 50 percent of the people with 
glaucoma are over 65. Wha t is tha t unit of yours going to do?

Dr. Butler. I t has several purposes, a crucial one being coordination. 
I t will relate to the other institutes at NIH, the National Center for 
Hea lth Statistics,  the  Census Bureau, and the Social Security Admin­
istrat ion so as to utilize da ta produced by those agencies whenever pos­
sible. We need to have one area tha t is devoted to consideration of age 
and the antecedents to the varieties  of diseases affecting older people.

Mr. F lood. F or the  record you had better develop tha t one and show 
how the epidemiology unit will avail itself of the da ta available at  each 
insti tute t ha t you mentioned as well as the National Center fo r Hea lth 
Statis tics and, as you mentioned also, the Social Security 
Adminis tration.

[The information fo llows :]
Although there has been considerable epidemiological and demographic data  

collected, the re has not been a systematic analysis and in terpretation of this d ata 
using the parameter of age. I have therefore, created the Office of the Associate 
Director for Epidemiology, Demography, and Biometry to coordinate, promote, 
and conduct research to isolate factors  of normal aging from disease in the elderly 
in such areas as differential life exi>ectancy, nutri tion, osteoporosis, immunology 
and endocrinology. Investigations will cover both biomedical and psychosocial 
aspects of aging. Important  research questions have been identified for investi ­
gation including the following:

What are the precursors of various chronic diseases (Alzheimer’s disease/ 
senile dementia and hardening of the arter ies)  in the elderly ?

How do endocrine and immune functions relate  to morbidity and morta lity ? 
What are the antecedents of differential life expectancy among racial and 

ethnic groups and between the sexes?
What can we learn from studying the effects of retirement, relocation, 

bereavement, and economic loss in cohorts of elderly persons?
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The research will coordinate the use of date  which has been or will be collected primari ly by the National Center for  Health  Stat istics, U.S. Bureau of the  Census, the Social Security Administration, the World Health Organization and the other 
institutes a t NIH to prevent  duplication of effort and to facilitate dissemination of information to the research community and to the public. The research findings of th is office will be used to develop new knowledge and research leads, to assist 
in establishing program priorities and to improve research study design within the intramural and extramural programs of the National Inst itute on Aging. The office will serve as a focal point for information on longitudinal studies supported 
by public and private  institutions to ensure maximum benefit from existing data collections. Efforts will also be made to exploit the resources already created by 
former longitudinal studies such as the Framingham Study and the Thousand Aviator Study.

Two positions have been assigned to this function initially. A biostatician, a demographer, and a stat istica l clerk would provide additional necessary expertise.
Dr. Butlf.r. The executive staff has been developing a status report 

about the Insti tute as of the end of these first 9 months I  have been Di­
rector. We have been looking at i ts early capitalization, and I can pro­
vide that  report for  the record.

[The information follows:]
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THE NATIONAL INSTITUTE ON AGING

A REPORT TO THE DIRECTOR

INTRODUCTION

As you  ne ar  com p le tion  o f  yo ur f i r s t  year as d ir e c to r  o f th e 
I n s t i t u t e ,  i t  is  an a p p ro p ri a te  tim e to  co n s id e r some o f th e  accom­
p li sh m e n ts , f a i lu r e s ,  prob lems and o p p o r tu n it ie s  th a t have and w i l l  
fa ce  th is  I n s t it u te  du ri n g  th e  re cent past and th e  fo re see ab le  fu tu re .
As you have re queste d , t h is  b r ie f  re p o rt  h ig h li g h ts  th e  p rim ary  fa c to rs  
th a t c h a ra c te ri z e  th e c u r re n t s ta tu s  o f  an In s t i t u te  w it h  a broad 
manda te in  an e x c it in g  f i e l d .  The re p o rt  dea ls  p r im a r il y  w it h  th e 
a d m in is tr a ti v e  enviro nm en t w it h in  which  we fu n c ti o n  bu t in c lu d es  an 
assessme nt o f pro gr am m atic  re so urc es th a t have been made a v a il a b le  to  
c a r ry ,o u t th e broa d le g is la t iv e  mandate o f  th e  Resea rch  on Aging  Act  
o f  197**- T h is  assessmen t is  im po rt an t bec ause th e e s ta b lishm e n t o f  t h is  
I n s t i t u t e  has le d  to  a su rg e o f  p u b li c  in te re s t  and r is in g  e xp e c ta ti o n s  
th a t  hav e exceeded th e  c a p a c it y  o f ou r new o rg a n iz a ti o n .

Organizational setting

In  c re a ti n g  th e  N a tion a l I n s t it u te  on A g in g , Congres s showed th a t 
I t  unde rs to od  a c r i t i c a l  n a ti o n a l ne ed, th e need to  f in d  new know led ge 
about th e ag ing pro ce ss  and so f in d  new ways o f  p re v e n ti n g , m o d if y in g , 
o r  even re ve rs in g  v a ri o u s  aspect s o f  th a t pro ce ss— p a r t ic u la r ly  i t s  
d e le te r io u s  e f fe c ts  and th e accompanying d is eases and d is a b i l i t ie s .
The Congress a ls o  re a ff ir m e d  i t s  con fidence  in  th e  N a tion a l I n s t i t u te  
o f  H ea lth  by p la c in g  th e N a tion a l I n s t it u te  on Aging  w it h in  th is  re searc h 
agency  o f  ra re  e x c e lle n c e . Our warm re ce p ti o n  by th e com munity a t th e 
N a ti o n a l In s t it u te s  o f H e a lt h , and more p r a c t ic a l ly ,  th e c o ll a b o ra ti o n  
ag reed  upon by th e In s t it u te s  fo r  re searc h p ro je c ts  o f  mutua l in te re s t  
and b e n e fi t has been most h e lp fu l.  The j o i n t l y  sp on sored co nfe re nce s 
th a t have  been he ld  d u ri n g  th e  past year la y  th e gr ou nd work fo r  m u tu a ll y  
su pported su b s ta n ti v e  re searc h  pro gra ms  in  th e fu tu re .

DEVELOPMENT OF THE INSTITUTE

The co re  prog rams  o f  th e  N a tiona l I n s t it u te  on A g in g , c o n s is ti n g  
o f  appro x im a te ly  $16 m i l l io n  and 173 p o s it io n s ,  we re tr a n s fe r re d  fro m 
th e  N a tion a l I n s t i t u t e  o f  C h ild  H ea lth  and Human De ve lopm en t. These 
prog rams we re th e  in tr a m u ra l re searc h program w it h  158 p o s it io n s ,  th e 
ex tr am ura l prog ram w it h  10 p o s it io n s ,  and 5 p o s it io n s  fo r  a d m in is tr a ti o n  
o f  th e I n s t it u te  in c lu d in g  th e  program d i r e c t io n ,  a d m in is tr a ti v e , budget,  
pers onnel management, p la n n in g  and program a n a ly s is  fu n c ti o n s . The 
FY 1976 a p p ro p r ia ti o n  b i l l  in c lu ded  20 a d d it io n a l p o s it io n s  and an in cre ase 
in  fund s o f  $3 -3  m i l l io n .  Nine o f  th e  2Q p o s it io n s  are  be ing used to  
s tr e ng th en  th e pr og ra m m atic  and a d m in is tr a ti v e  management o f th e g ra n ts  
and c o n tr a c ts  pr og ra m. Most o f  th e re m aini ng el eve n are  be in g used  fo r  key  
s t a f f  such as a de pu ty  d i r e c to r ,  an e p id e m io lo g is t,  a s c ie n t i f ic  d i r e c to r ,  
an in fo rm a ti o n  o f f ic e r ,  a bu dg et  o f f ic e r  and th e e xe cu ti ve  o f f ic e r .  The 
FY 1977 a p p ro p r ia ti o n  in c lu ded  7 p o s it io n s  and an in cre ase o f $1 0.7 m i l l io n .  
F iv e  o f  th ese  p o s it io n s  ar e be in g used in  the in tr a m u ra l program fo r  an 
ex pan sion  o f the B a lt im o re  L o n g it u d in a l Study to  in c lu d e  women and 2 p o s it io n s
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w ere  us ed  in  s u p p o r t o f  th e  g ra n t an d c o n t r a c t  p ro g ra m s. T h u s , th e  
I n s t i t u t e  ha s a v a i la b le  in  FY 1977 20 0 budge te d  p o s i t io n s  and $ 30 .0  
m i l l i o n .  A l l  o f  th e s e  p o s i t io n s  e i t h e r  a re  f i l l e d  o r  a c t iv e  r e c ru it m e n t  
is  underw ay.

THE IMPACT OF A GROWING NUMBER OF ELDERLY

Th e s o c ia l c o n te x t w i t h in  w h ic h  th e  I n s t i t u t e  m ust  o p e ra te  is  
c h a ra c te r iz e d  by m a jo r dem ogra ph ic  changes. The numbe r o f  e ld e r ly  
in  t h i s  n a t io n  has in c re a s e d  and w i l l  c o n t in u e  to  in c re a s e  d ra m a ti ­
c a l l y .  Th es e ch an ges ha ve  n o t been a n t ic ip a te d ,  and , as th e y  c o n t in u e ,  
o u r  I n s t i t u t e  mus t t r y  to  m in im iz e  th e  numbe r o f  f r a i l  and dependent 
e ld e r ly  by  h e lp in g  p e o p le  r e ta in  th e  h e a lt h  o f  t h e i r  m id d le  y e a rs .
T h is  a c t io n  is  c r i t i c a l  to  c o n ta in in g  th e  e x t r a o rd in a r y  c o s ts  a s s o c ia te d  
w it h  th e  d is e a s e s  and d i s a b i l i t i e s  o f  la t e  l i f e .  A re s e a rc h  p ro gra m  th a t  
In c lu d e s  i n i t i a t i v e s  th a t  wer e n o t a p a r t  o f  th e  a g in g  pro gra m  p re v io u s ly  
s u p p o rte d  as  a p a r t  o f  th e  N a ti o n a l I n s t i t u t e  o f  C h il d  H e a lt h  and Human 
D eve lo pm ent is  r e q u ir e d .

PROGRAM BALANCE

Th e pro gra m s th a t  th e  I n s t i t u t e  ha s c o n ti n u e d  to  s u p p o r t o r  d e v e lo p  
w i t h in  a v a i la b le  fu n d s  and ma npower le a ve  c e r ta in  c r i t i c a l  a re a s  e i t h e r  
u n d e r .r e p re s e n te d  o r  u n re p re s e n te d . Many o f  th e s e  a re a s  in v o lv e  re s e a rc h  
th a t  ha s p o t e n t ia l  f o r  re d u c in g  fa m i ly  a n g u is h , re d u c in g  h e a l th  c a re  c o s ts  
a n d /o r  add re sses  m a jo r c l i n i c a l  p ro b le m s .

Th e p ro b le m  o f  s e n i le  dem en tia  is  a ca se  in  p o in t .  Ea ch  o f  us  fe a rs  
lo s s  o f  m en ta l a b i l i t y  w it h  age . Perh aps as  many as  50% o f  th e  1 .2  m i l l i o n  
p e o p le  in  n u rs in g  homes a re  th e re  be ca us e o f  im p a ir e d  m enta l c a p a c i ty .  Ou r 
I n s t i t u t e  s h o u ld  g iv e  h ig h  p r i o r i t y  to  re d u c in g  th e  need f o r  c o s t ly  i n s t i ­
t u t io n a l  ca re  and th e  fa m i ly  a n g u is h  th a t  acc om panie s s e n i le  d e m e n ti a . 
C u r r e n t ly ,  how ever,  o u r  in t ra m u ra l re s e a rc h  pro gra m  ha s no  n e u ro s c ie n c e s  -  
co m po nent  to  add re ss  t h i s  p ro b le m . Ou r b e s t e s ti m a te  is  t h a t  12 p ro fe s s io n a l 10 s u p p o r t p o s i t io n s ,  and annua l fu n d s  o f  $ 1 .5  m i l l i o n  a re  need ed  to  co n d u c t 
an e f f e c t i v e  p ro gra m .

U n d e rs ta n d in g  th e  e f f e c t s  o f  d ru g s  in  th e  e ld e r ly  is  a n o th e r  im p o r ta n t 
a re a . The o f te n  unexpecte d  e f f e c t s  o f  d ru g s , e i t h e r  s in g ly  o r  in  com bin ­
a t io n ,  in  th e  e ld e r ly  le a d s  to  f a l l s  an d f r a c tu r e s  o r  c o n fu s io n a l e p is o d e s  
o f te n  d ia g n ose d  as  s e n i l i t y .  A lt h o u g h  we ha ve  one c o n t r a c t  in  t h i s  a re a  we 
do  n o t ha ve  an e x p e r t in  pharm aco lo gy on  o u r  s t a f f  t o  co n d u c t o r  m o n it o r  
a p ro gra m  in  g e r i a t r i c  p ha rm a co lo g y . Four p ro fe s s io n a l p o s i t io n s ,  fo u r  
s u p p o r t p o s i t io n s ,  and i n i t i a l  fu n d s  o f  $ 2 .0  m i l l i o n  a re  rec omme nded f o r  
t h i s  fu n c t io n .

Th e a p p l ic a t io n  o f  ad va nce d te c h n o lo g y  to  th e  p ro b le m s o f  th e  e ld e r ly  h o ld s  g re a t  p ro m is e . V a r io u s  p r o s t h e t ic  d e v ic e s  may re duce  s i g n i f i c a n t l y  
th e  de pe nd en ce  o f  th e  e ld e r ly  on e xp e n s iv e  fo rm s o f  h e a lt h  c a r e ,  e i t h e r  
in  th e  home o r  in  an i n s t i t u t i o n .  The I n s t i t u t e  do es  n o t ha ve  a re s e a rc h
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bioe ng inee r and 2 su pp or t s ta f f  re qu ire d to  develop  an e ff e c ti v e  program 
w ith  the  Nat iona l Aer on au tic s and Space A dm in is tra tion  o r the  Nat iona l 
Bureau o f Standards . We need th is  expe rt is e , and in i t ia l  fund ing o f 
perhaps $2.0 m il li o n .  I t  is  d i f f i c u l t  to  pro vide an ac cu ra te  es tim ate  
w ithou t s ta f f  knowledgeable in  th is  are a.

N u tr it io n  is  an othe r im po rta nt  area . There has been no sy stem at ic  
su rve y o f the  n u tr it io n a l s ta tu s  o f th is  n a ti o n 's  e ld e r ly . Much can be 
lea rne d abo ut changing n u tr it io n a l req uireme nts w ith  age and about  the 
metabolism o f n u tr ie n ts  in the e ld e r ly . To begin  a res ea rch  program in 
th is  area  w i l l  re qu ire  5 p ro fe ssi ona l and 8 su pp or t p o s it io n s . This 
program can take  advantage o f the  cu rr en t lo n g itu d in a l study,  p a r t ic u la r ly  
as women are  added to  th is  st udy.  Funding o f $.6 m il li o n  fo r  in tram ura l 
res ea rch  and $2 .0 m il li o n  fo r  gra nt and con tr ac t su pp or t is  recommended.

The im p lica ti o ns  o f a la rg e number o f e ld e rl y  in  ou r soc ie ty  are most 
apparent when one th in ks  o f mandatory re ti re m ent and the ra t io  between 
wo rk ing people and tho se dependent on them. A psycho socia l expert is e  th a t 
foc uses on re ti re m ent and it s  impact has immediate  importance. This f ie ld  
is one , in  p a r t ic u la r ,  th a t has been la ck in g in  su pp or t in the pa st  and 
re quires reme dia l ac tion  as soon as possib le . A psycho lo g is t,  a s o c io lo g is t 
and one su pp or t person wou ld in i t ia te  p o s it iv e  ac tion  i f  pr ov ided  w ith  a 
budget  o f $1.0 mi 11 io n.

CONCLUSION

The In s t it u te  has la id  much o f the grou ndwork fo r  an expanded program 
by de ve loping  a co re s ta f f ,  by review ing it s  curr en t programs fo r  weak­
nesses and gaps and by de ve loping  pa ins  fo r  some o f the more c r i t i c a l  
areas th a t have been id e n t if ie d .  I t  is  c le a r th a t,  to  meet it s  broad 
mandate, the In s t it u te  re quires the  e xp e rt is e , the su pp or tin g s ta f f  and 
o th er res ou rce s requ ire d to  launch  programs in to  areas th a t have no t been 
adequa te ly supported  in  the past .
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BALTIMORE LONGITUDINAL STUDY

Mr. F lood. Last year the committee provided funds to your In ­
stitute for the purpose of adding women to the longitudinal study. 
Has this  been done ?

Dr. Butler. We have created the early designs fo r the addition o f 
female subjects and will begin with the addition of the wives of the 
men who have been part of the original longitudinal study.

Mr. F lood. It has been going on ?
Dr. Butler. We are beginning to recruit  two senior scientists for 

this project, one in the  field of endocrinology, an area which is clearly 
of importance in distinguishing the biological difference between the 
sexes, and one in h eart disease because of the high incidence of heart  disease in men.

Mr. F lood. How many women in total will be included in this 
longitudinal study ?

Dr. Butler. We are going to begin slowly, probably with samples 
of 50 each. Over the next several years we will not be likely to have 
more than 200 women added to this study.

Mr. F lood. W hat are some o f the more important findings of the 
longitudinal study in men? I  am thinking about good health, longev­ity, diet, exercise, and life style, and so on.

Wha t are a couple of the most important things ?
Dr. Butler. It  has been very impor tant to develop baseline data, 

so we can understand and compare diseases. F or instance, sometimes 
we may diagnose as disease something tha t is a normal decrement of 
age. We need to have techniques for measuring kidney clearance. A 
nomogram which shows the filtration rate and function of the kidney 
has been one result of the male longitudinal study.

The glucose tolerance work is another finding of the longitudinal 
study. This enormous collection of information regarding normal rates 
and types of change in glucose metabolism with age has been very 
impor tant. We hope soon to have a full report  of this research.

NUT RITION AND AGING

Mr. F lood. Last year we talked at some length about one of your 
grantees  studying diet and age. O f course, that  intrigued everybody 
all over the room. Can you give us a little  update? Wha t activities 
are you planning in this area of nutri tion and aging?

Dr. Butler. We are not in a position to move a t this time because 
of a lack of resources in personnel in nutrit ion, but we are beginning 
the p lanning in any case. We don’t know the n utrit ional requirements 
tha t change with age. We don’t have adequate information about the 
nutr itional status of o lder Americans. We don’t know about the differ­
ences and needs of trace elements. We know from some animal studies 
tha t protein restriction relates to longevity, but does tha t occur in the 
older animal and will it ocur in the human as they  grow older?

So we have at least four questions in the area of nu tritio n to explore.
Mr. F lood. What work is being done to explore the progressive mental deficiency of the elderly ?
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Dr. Butler. Memory is a pervasive problem among older people and 
has been rarely  studied in terms of a longitudinal progression. We 
have studies of visual retention which deemphasizes the importance of 
words and language and provides a more effective way of examining 
the loss of memory.

These studies have shown the changes do not occur as early as has 
been thought, and when they do occur, are more related to diseases 
than  normal aging. When memory loss occurs, cues can be buil t to 
help the individuals overcome the loss through the use of auditory 
pathways.

A princ iple th at has been operative in our laboratories is to look not 
only a t the decrement but also to search for ways of overcoming the 
decrement.

SENILE DEMENTIA

Mr. F lood. Wh at is the  research all through NIH regarding senile 
dementia ?

Dr. Butler. The National Inst itute of Neurological Communica­
tive Disorders and Stroke, the National Institute of Mental Health, 
and the National Ins titu te on Aging sup port no more than 17 research 
grants in senile dementia.

Mr. Flood. Is there any breakthrough on the horizon ?
Dr. Butler. There have been promising leads, including some in­

teresting information regarding the presence of aluminum in the 
plaques which are character istic of Alzheimer’s disease, a condition 
which is probably the same as senile dementia. There has been work 
connected with autoimmune mechanisms. I t is for tha t reason we are 
collaborating with other institutes.

Mr. F lood. We seldom ask questions like this, but could NI H be 
doing more in the a rea o f senile dementia i f funds were available ?

Dr. Butler. Yes; we feel there are enough promising leads from 
four o r five different schools of thought  that would produce impor tant 
research in diagnosis and causation of senile dementia. There is some 
question as to whether senile dementia is one condition or a variety  
of different states.

Mr. F lood. What progress are you making with your biofeedback 
technique? That is supposedly to help the elderly control hyperten­
sion and o ther ailments.

Dr. Butler. One condition, fecal incontinence, has been controlled. 
This is a serious problem which afflicts people in nursing homes. We 
are collaborating with the Veterans ’ Administration in testing this 
technique on a large r group of people.

INSTITUTIONALIZATION OF THE ELDERLY

Mr. F lood. You point  ou t in your statement the high cost of insti ­
tutiona lizing  the elderly. We have heard it said quite a good deal tha t 
many people a t a nursing home simply don’t belong there,  but they 
are there because of misdiagnosis.

What about that?
Dr. B utler. We have an estimate, which probably requires reexami­

nation, tha t up to as much as 13 percent of the older population in



828

nursing  homes is misdiagnosed as having  senility. If  the cause of th at intellectual confusion had been effectively treated, they would proba­bly not have entered nursing homes.
Mr. F lood. What is the Public Health Service doing to help the practicing physician better unders tand the part icular medical p rob­lems of the elderly ?
Dr. Butler. As I indicated earl ier, I  am pleased to say we have been meeting with representatives of the  Health Resources Administration  which is par t of the Public Health  Service, and are planning  a confer­ence to bring together representatives of medical schools for discus­sions of the transfer of informat ion. We also have had a series of work­shops on this subject, the first of which was through the American Geriatrics Society. We are organizing another such meeting to discuss the incorporation of the body of knowledge related to the change in human physiology with age in the  curriculums of medical schools.

SLOW ING TH E AGIN G PROCESS

Mr. F lood. You know, Doctor, it is very difficult to talk about your 
Inst itute at all without having  someone right away ask, are there any forthcoming breakthroughs now regarding the slowing down of the aging process? Do you have anyth ing to say about that?

Dr. Butler. Well, I am always hesitant to be too extravagan t in fhose areas. Certainly  simple matters, exercise and nutrit ion, do seem to bear upon the reduction of morbidity and the enhancement of the quality  of life in older people. There is some data from human and animal work. If  we are able to extrapolate the animal data on the immune system to humans, then certainly there would be an increased capacity to reduce infection and reduce morbidity in the later years.

COORDINATION AT N IH

Mr. F lood. Before I finished my questions with you, I am impressed by one sentence in the opening statement, “Collaboration is the most effective way to utilize limited resources.”
I couldn’t have said that  one better myself. T hat  is quite a state­ment. That is the message th at this committee has been t rying to get across to NIH  for  years and years. So I am very happy that you agree. I hope all your colleagues at NIH understand it and see it  your way.Thank you very much.
[The following questions were submitted by Members of the Sub­committee with the request tha t they be answered for the record.]

Mr. Stokes

RACIAL AND ETH NIC FACTORS IN LIFE EXPECTANCY

Mr. Stokes. Dr. Butler on page 3 of your testimony you indicate  t ha t in order to see an improvement in the  hea lth sta tus  of the  elderly we must consider “the diffe rent ial life expectancy among ethn ic groups.” Dr. Butler  a re you saying th at  certa in ethnic groups evince a propensity  fo r diminishing longevity?Answer. Yes. Mr. Congressman, ethnic groups in this country have a life expectancy which is below average.
Mr. Stokes. What specific e thnic groups are  you referr ing  to?
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Answer. The ethnic groups which have lower than average life expectancy 
are Blacks, native American Indians  and Spanish speaking Americans. Among 
the Asian American population, some groups such as Japanese, have life ex­
pectancies equal to tha t of white people, while other groups such as Filipinos 
have lower life expectancies. When our Epidemiology, Demography, and Biom­
etry unit is established, the Inst itute will undertake studies in collaboration 
with the Census Bureau to unravel the racial and ethnic factors of life expec­
tancy. We plan to look not only at the health problems, but also a t the st rengths  
of ethnic cultures such as family struc ture which help the elderly cope with 
their  environment.

Mr. Stokes. Dr. Butler are you familiar with the findings of the vital sta tis­
tics report of the  National Center for Health Statis tics which indicate tha t the 
life expectancy for the white population was 73.2 years and for the minorities 
it was 67.9 years?

Answer. I am familiar with these statistics.
Mr. Stokes. Dr. Butle r do you agree with these findings and if so how does 

the National Inst itute on Aging plan to address the problem of the diminishing 
longevity of the minority aged?

Answer. At this time we a re planning research on the  social and biomedical 
causes and effects of differential life expectancy.

Mr. Stokes. Specifically what policies, programs and studies do you plan to 
pursue to correct this serious life expectancy differential?

Answer. We are now planning a workshop with representatives of ethnic 
minorities, Blacks, Spanish-speaking, Asian Americans and Native Americans 
to identify in depth areas of biomedical and psychosocial research of importance 
to the health  of ethnic groups which the Ins titu te would be able to support. We 
are working with the National Caucus on the  Black Aged to stimulate  interest 
and participation of minorities in health research. The Ins titu te has already 
identified certain broad areas  of research tha t perta in to the needs of minority 
groups and, as  a result, will soon publish a request for applications for research 
in order to stimulate research projects aimed a t understanding the racial, ethnic 
and socioeconomic factors affecting life expectancy. In  addition, we are attem pt­
ing to increase the opportunities for minority researchers in the field of aging 
through cooperation with the Minority Biomedical Support program of the  Divi­
sion of Research Resources and through discussions with the Administration  on 
Aging and the National Ins titu te of Mental Health. As findings become avail­
able, we in tend to disseminate the information to the research community and 
the public.

Mr. Conte

FOREIGN AGING RESEARCH CENTERS

Mr. Conte. What other nations have created major research centers to support 
and conduct research on aging? Are you involved in any cooperative efforts with 
these other countries’ centers?

Answer. The nat ions which have created aging research centers in addition to 
the United States are Japan,  Israel, the Soviet Union, Romania, France, and 
Holland, all industria lized countries. These nations, as a consequence of the 
explosion in both absolute numbers and relative  proportions of older people in 
thei r populations, have made major commitments to research in the field of 
aging. Some other nations have created chairs of geria tric medicine, among 
them, the United Kingdom, Sweden, and Holland.

We are not current ly involved in direct cooperative research efforts with 
these foreign centers. But we do maintain a close relationship through corre­
spondence and communicate our research findings to each other. Through the 
World Health Organization, the Ins titu te engages in international activities in 
the field of aging by lending personnel for short periods of time for  work in the 
field of aging.

RESEARCH PLAN ON AGING

Mr. Conte. Has  the research plan for aging been completed? Could its  major 
recommendations be placed in the record?

Answer. Yes, the plan has been completed. We would be pleased to submit the 
major recommendations of this plan fo r the record.
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Summary  Statement of th e Research  P lan on Aging

The research  plan on aging, ent itled “Our Fu tur e Selves” adressed  itse lf to 
three are as: biomedical resea rch, social and behaviora l resea rch, and hea lth 
service delivery . It  recommends a well-planned and carefully coordinated appl i­
catio n of the  pert inen t scientific disciplines—genetics, biochemistry, epidemiol­
ogy, demography, scoiology, psychology, anthropology,  economics, political science, 
and others. With  this d iscipline oriented  approach, the  methods of many sciences 
can he applied  to a common problem and a cadre of highly trai ned  research ers 
created, having as its cen tra l focus the  problems of aging and the  aged.

A number of init ial, highly selected  research  prio ritie s can be emphasized 
which include both short-term and long-term goals for basic and applied  research. 
We now have  an opportuni ty to extend our knowledge and to design effective 
programs  to deal with  many of the issues that  concern aging and the  aged. In 
some cases, we can move ahead fai rly  rapidly, with  applicable ret urns  on our 
research  inves tment possible with in 5 ye ar s; for other issues, thei r very com­
plexity man date s a longer, more sustained effort, although signif icant improve­
ment in our understand ing is possible within severa l years.

Some of these  issues are  listed below, both those amenable to a short effort 
of about 5 years and those requ iring  a long-term investm ent:

biomedical iss ues
Short term

The decline in immunological competence with  aging, and its  implica tions.
Var iations  in the process of aging and the patte rns  of disease  among the  aged 

of differen t ethnic,  racia l, and cu ltu ral  groups and between the  sexes.
The inte rac tion  of aging and its accompanying diseases with  such external 

factors  as nut ritio n, physical fitness, and response to medicines.
Collaborative studies with  othe r Insti tutes  of the NIH  and with  other DHEW 

agencies of diseases more common to the aged—for example, diabetes mellitus, 
senile dementia (or  menta l deter ior ation), atherosclerosis, and  osteoporosis.

Effective diagnos is and management of the reversible  forms of senility .
Long term

The cr ite ria  for heal th and successful aging.
The mutually interactin g influences of aging and disease.
Influence of cul tural background on successful aging.
Personal and economic cos ts of major diseases in old age.
Prosthetic technology as an aid to the  main tenance of an independent life.

behavioral and social iss ues
Short term

The social costs, system costs, and  socioeconomic impact of an increased 
population of the elderly  on communties, public and priva te services, and the  
elderly.

Flexible reti rement policies, the ir advanta ges and disadvantag es to the  society 
at  large and to the aged.

Occupational  and  social roles for o lder people.
Adju stme nts to crises of the lifecycle.
Support of income ma intenance programs.

Long te rm
Rela tionships among fami ly struc tur e and support, lifestyles,  and patte rns  

of aging.
Middle age as a tr ans itio n to  old age.
Personality changes dur ing  life, from young adu lt to very old age.
Improvement and maintenance of memory.
The year 2000: the meaning and impact of the new age struc tur e on Ameri­

can society.
issues in  hu ma n services and delivery

Short term
Integr ated services for the elderly.
Ready access by the eld erly to  prosthe tic aids.
Struc tur al and fiscal basis for improvem ents in medicare.
Self-care and  its  re lationsh ip to p reventive medicine.
Living a rran gem ents  for  the elderly.
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Long term
The family as a health and social service delivery system.
Research base for  care of the  aged under a national health insurance system.
Educational opportuni ties for the aged.
The environment for long-term care.
Costs of health care in old age.

RESEARCH RESOURCES
Short term

Expanded trainin g in geria trics and gerontology.
Availability of animal and human populations for aging studies.

Long term
Information systems and research evaluation.
University based and regional centers for research on aging and the prob­

lems of the aged.
FUN DIN G OF COMPETING AND NONCOMPETING

Mr. Conte. What accounts for your large increase in requested funds for 
noncompeting projects and the decrease in new regula r projects?

Answer. A relatively large number of new research grants were awarded in 
1977. These projects in addition to other commitments will be funded as non­
competing in 1978. As a result  of these other commitments we have less money 
available to fund new research grants in 1978.

SENILE DEMENTIA

Mr. Conte. Can you tell me about some of the work you are doing on what 
is often described as “senile dement ia”? Is anything being done in the connection 
between malnut rition and the acceleration of the aging of mental processes?

Answer. We are currently collaborating with the National Inst itute of Mental 
Health  and the National Ins titu te of Neurological and Communicative Dis­
orders and Stroke to develop a research program on senile dementia. There 
have been some promising leads in recent research on Alzheimer’s disease, a 
condition which is probably the same as senile dementia. There has also been 
some work on the relationship between the immune system and senile dementia.

The relationship of nutri tion to aging of the mental processes is a research 
area  of g reat importance and one in which our efforts are  restricted at present 
by a lack of resources. The Ins titu te conducts nutrit ion research in order to 
bette r understand the nutrit ional  requirements of the elderly and the relat ion­
ships between nutrit ion and age. Specific research projects seek to identify the 
effect of age on nutrit ional stat us in a population where food intake is not 
markedly influenced by economic needs. Other studies attempt to relate nu tri­
tional status  to a variety  of physical and biochemical variables influenced by 
age. Research also attempts to identify the biological mechanism by which 
lifespan is increased by caloric and /or  protein restriction.

We still need to gain basic knowledge about the nutri tiona l statu s of the 
elderly, the impact of direct infusion of nutrients such as protein supplements 
before surgery, the effect of high starch and high sugar diets, the interact ions 
of nutrients and medication, and the elderly’s need for vitamins, trace  elements, 
fats, carbohydrates and protein. In addition, there is need for research on the 
psychological influences on eating habits. We know tha t the symptoms of senility 
in some elderly people are caused by anemia resulting from poor nutrition. 
Apathy, loneliness, and depression may contribute  to poor eating habits.

RESEARCH PLAN ON AGING

Mr. Conte. What  immediate steps will you be taking  to implement the  aging 
research plan?

Answer. To the extent resources permit, our budget does in fact reflect the 
recommendations of this plan. We are curren tly evaluat ing our intramural and 
extramural  efforts in the two areas of the  departmentwide plan of primary con­
cern to this Inst itute , specifically, the areas of biomedical research and social 
and behavioral research. We will continue our efforts in these areas  as well as 
planning for or implementing activities in pharmacology, immunology, senile 
dementia, epidemiology and differentia l life expectancy, and nutrition.

87-1 55  0  -  77 -  53
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AGED A NIM AL MODELS

Mr. Conte. What is being done to increase the availabili ty of aged animals for your research studies?
Answer. A major par t of our program is the development of animal models with known genetic background. A ra t is considered aged at 28 months, a dog at 10 to 12 years. It therefore requires considerable leadtime to  produce animals useful for aging research. We must do preliminary studies of pathology, ana t­omy and genetics to determine what  stra ins of animals are best suited for re­search aimed at understanding the human aging process. After selecting the strains it is necessary to breed and rear the  animals in controlled laboratory envi­ronments. Because different models are  often required for  each human charac ter­istic or disease studied, development of these models is a cons tant effort. To help contain the cost of animal models, we are also conducting research on simpler organisms such as cell lines; nematodes (worms), which live about  30 days; and salmon which age quickly afte r spawning.

BALTIM ORE  LO NG ITUD INAL  STUD Y

Mr. Conte. Can you tell me more about the Baltimore Longitudinal Study? How long has it been going on? "What has been learned from it? What do you anticipate learning from it?
Answer. The Baltimore Longitudinal Study was begun in 1959 and is current ly composed of 650 men. The basic purpose of the  longitudinal study is to develop baseline da ta for describing the normal process of aging. Using the baseline data, we can then more accurately diagnose disease state s and conduct research on treatment  and prevention of disease in the elderly. One recent achievement of the longitudinal study is the development of a nomogram which shows the relation­ship of age to the filtration  rate  of the kidney and which is of practical use to physicians in diagnosing abnormal kidney function.

We have also studied the change with age in glucose tolerance. This informa­tion is helpful in containing the cost of health care by providing guidelines for determining whether an elderly patient is diabetic or is exhibiting a normal, age-related decrement in glucose tolerance. Biofeedback techniques have been developed for controlling hypertension and fecal incontinence and will soon be tested in collaboration with  the Veterans’ Administration.
The elderly sometimes experience a loss of memory. In  the longitudinal study we are developing methods to promote learning and memory in the elderly by teaching the use of mnemonic techniques.
Pas t accomplishments of the longitudinal study include studies which showed tha t if a person stopped smoking, the lungs would be v irtual ly as healthy afte r two years as the  lungs of a  person who had never smoked. The longitudinal study has also been concerned with the effect of alcohol on the aged, cardiovascular function, and exercise as a method of improving health.



JUSTIFICATION OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

National Institute on Aging

Amounts Available for Obligation 1/

1977 1978

A p p r o p r i a t i o n . • $30,000,000 $34,500,000

1/ Excludes the following amounts for reimbursable activities carried 
out by this account: 1977 - $10,000; 1978 - $20,000.



n a ti o n a l I n s t i t u t e  on Aging

Bu dget Mechanism

1977
E st im ate

No. FTE V  Amount

1978
Req ue st

No. FTE_1/ AmountR es ea rc h g ra n ts : 
R eg ula r pro gram :

Nonco mpetin g p r o j e c t s . . 76 ----  $8,8 86,0 00 195 ----  $13, 89 1, 00 0Co mpetin g re n ew als ......... 20 — 1,6 50,0 00 15 — 1,2 71,0 00New.......................................... 131 — 6,9 43, 000 57 — 4,8 96 ,0 00Supple m en ta l....................... W — 85 ,000 (7) — 8 7,000S u b to ta l........................... 227 — 17 ,5 64 ,0 00 267 — 20.1 45 .0 00S p e c ia l prog rams:
S p e c ia l c e n te r prog ram. — — — 2 — 60 0,00 0Re s. c a re e r  dev . aw ard s 4 — 88 ,000 6 — 14 0,00 0S u b to ta l........................... 4 — 88 ,0 00 8 — 74 0,00 0T o ta l,  re se a rc h  g ra n ts ......... 231 — 17 ,6 52 ,0 00 275 — 20,8 85 ,0 00

T ra in in g  pr og rams:
In d iv . -  N on-c om peting .. . 16 16 23 6,00 0 13 13 19 4,00 0New........................... 12 12 180,00 0 ■ 20 20 30 0,00 0S u b to ta l................................ 28 28 41 6,00 0 33 33 49 4, 00 0I n s t ' l .  -  N on- co m pe ting .. 9 73 1,0 90,0 00 11 104 1, 496,0 00Co mp et ing............ — — — — ___

New......................... 3 40 69 4,00 0 — ___ ___
S u b to ta l................................ 12 113 1,7 84,0 00 11 104 1 ,4 96,0 00T o ta l,  t r a in in g  p ro g ra m .. .. 40 141 2,2 00, 000 44 137 1, 990,0 00

R es ear ch  and  de v.  c o n tr a c ts 19 ___ 1,9 17, 000 20 2 ,0 58,0 00In tr a m u ra l re s e a rc h ................ — 6,2 66,0 00 ___ ___ 7,2 70 ,0 00D ir e c t o p e ra ti o n s ..................... — 1,4 18, 000 ___ ___ 1 ,7 29,0 00Prog ram  ma nag ement .................. — 54 7,00 0 — — 56 8,00 0
T o ta l,  NIA.................................... 290 141 30,0 00,0 00  339 137 34 ,5 00 ,0 00

_!/ F u ll - ti m e  e q u iv a le n t.
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Summary of  Chang es

1977 E st im at ed  o b l ig a t io n s ...................................................................  $3 0, 00 0, 00 0
197B E st im at ed  o b l ig a t io n s ...................................................................  34 ,5 00, 000

Net  ch an ge............................................................................................ + 4, 500,0 00

1977 Base 
P o s . A m o u n t

Change fro m Bas e 
P o s . A m o u n t

In c re a se s :

A. B u i lt - in :
1.  A n n u a li za ti o n  of 1977

p o s it io n  in c re a s e ..............
2.  W it h in -g ra de  gra de pay

in c re a s e s ................................
3. Wage bo ar d pay  in c re a se s
4.  F e d e ra l Em ployees

Co mpe ns at ion Fu nd ..............
5.  N1H s e rv ic e  and  su pply

fund  in c re a s e .......................
6.  F e d e ra l Te lec om mu nic a­

ti o n s  Syste m c h a r g e s . . . .
7.  G er ont olo gy  R es ea rc h

C en te r m ai nt en an ce  
c o n t r a c t ..................................

8.  Payment  fo r  c e n t r a l ly
fu rn is h e d  s e r v ic e s ...........
(S ta ndard  le v e l u se r
c h a rg e ) ................................

S u b to ta l...........................

B. Pr og ram:
1.  R es ea rc h g ra n ts

a . Noncom pet ing  c o n ti n ­
u a ti o n s .........................

b . Com pe tin g....................
2.  In d iv id u a l tr a in in g :

a . Nonco mpeting c o n ti n ­
u a ti o n s .........................

b . Co mpe tin g....................
3.  I n s t i t u t i o n a l  tr a in in g :

a . No nco mpeting c o n ti n ­
u a ti o n s  .........................

4.  R es ea rc h c o n tr a c ts :
a . Ren ew al .........................
b . New..................................

5.  In tr am u ra l r e s e a r c h . . . .
6.  D ir e c t o p e ra ti o n s ............
7. Pro gra m ma nageme nt.........

S u b to ta l...........................
T o ta l,  in c re a s e s ..............

— $7 0, 00 0 — $+ 83 ,00 0

67 ,0 00 ___ +3 3,00 0
— 15 6,00 0 — +2 ,000

— 5, 00 0 — +7 ,0 00

— 30 0,00 0 — +3 0,00 0

— — — +2 ,000

— 83 0,00 0 — +3 6,00 0

— 86 9,00 0 — +5 8,00 0

___ (1 29 ,0 00 ) ___ (+ 4,00 0)
___ — — +2 51 ,000

8 ,9 72,0 00 +8,7 19 ,0 00
8,6 78 ,0 00 +6,9 06 ,0 00

___ 23 6,00 0 — +1 80 ,000
— 18 0,00 0 — +3 00 ,000

— 1,0 90,0 00 +5 80 ,000

___ 81 8,00 0 +1 ,0 10 ,0 00
___ 1,0 99,0 00 +4 00 ,000
163 6,2 66,0 00 +8 62 ,000

21 1,4 18,0 00 +2 20 ,000
16 54 7,00 0 +1 8,00 0

200 — ----  +1 9, 19 5, 00 0
___ — ----  +19 ,4 46 ,0 00



1977 Bas e Cha ng e fr om  B as e
P o s . Amount P os . Amount

D e c re a s e s :

A. B u i l t - I n :
1. One day  l e s s  p a y ............... ----- $ 4 ,4 8 0 ,0 0 0 — $ -1 5 ,0 0 0

Pr og ram;
1. R ese arc h  g r a n t s

a . N on co m pe ting  com - 
p l e t e d ............................. 8 ,9 7 2 ,0 0 0 __ _ -3 ,7 1 4 ,0 0 0

b. Com pe ting  co m p le te d
o r c o n v e r te d  to
n o n co m p e ti n g ............... — 8 ,6 7 8 ,0 0 0 — -8 ,6 7 8 ,0 0 0

2. In d iv id u a l  t r a i n i n g
a . Non co m pe ting  com­

p l e t e d ............................. ___ 236 ,0 00 __ _ -2 2 2 ,0 0 0
b. New c o n v e r te d  to  

no n co m p e ti n g ............... ___ 180 ,0 00 -1 8 0 ,0 0 0
3. I n s t i t u t i o n a l  t r a i n i n g

a . Non co m pe ting  com­
p l e t e d ............................. ___ 1 ,0 9 8 ,0 0 0 -1 7 4 ,0 0 0

b . New c o n v e r te o  to  
n o n co m p e ti n g ............... ___ 694 ,0 00 -6 9 4 ,0 0 0

4. R ese a rc h  c o n t r a c t s
a . Ren ew al  c o m p le te d .. — 818 ,0 00 — -1 7 0 ,0 0 0
b. New c o n v e r te d  to  

re n e w a l........................... ___ 1 ,0 9 9 ,0 0 0 -1 ,0 9 9 ,0 0 0
S u b to t a l .................... — — — -1 4 ,9 3 1 ,0 0 0

T o t a l ,  d e c r e a s e s . . . — — — -1 4 ,9 4 6 ,0 0 0

T o t a l ,  n e t c h a n g e .. — — — + 4 ,5 0 0 ,0 0 0



839

O b li g a ti o n s  by  A c t iv i ty

Pa ge
R ef .

1977
A p p ro p r ia ti o n  
P os.  Amount

1978
E s ti m a te

P os. Amount

In c re a s e  o r
D ecre ase

P os. Amount

86 A gin g ............ .......... ......  $ 2 1 ,7 6 9 ,0 0 0 ----  $ 2 4 ,9 3 3 ,0 0 0 ----- $ + 3 ,1 64 ,0 00

88 In tr a m u ra l
r e s e a r c h ............... 163

S ta n d a rd  l e v e l  
u s e r  c h a r g e . . .

6 ,2 6 6 ,0 0 0  163

(1 0 7 ,0 0 0 )

7 ,2 7 0 ,0 0 0

(1 1 2 ,0 0 0 )

+ 1 ,0 0 4 ,0 0 0

(+ 5 ,0 0 0 )

89 D ir e c t o p e r a t io n s  21 
S ta n d a rd  l e v e l  
u s e r  c h a r g e . . .

1 ,4 1 8 ,0 0 0  21

(2 2 ,0 0 0 )

1 ,7 2 9 ,0 0 0  -----

(2 1 ,0 0 0 )

+311 ,0 00

(-1 ,0 0 0 )

90 Pro gr am  m g m t.. ..  16______547 ,0 00  16 568 ,0 00  ---- + 21 ,0 00

T o ta l  o b l ig a ­
t i o n s ...................... 200 3 0 ,0 0 0 ,0 0 0  200 3 4 ,5 0 0 ,0 0 0

S ta n d a rd  l e v e l
u s e r  c h a r g e . . .  (1 2 9 ,0 0 0 ) (1 3 3 ,0 0 0 )

+ 4 ,5 0 0 ,0 0 0

(+ 4 ,0 0 0 )
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O b li g a ti o n s  by O b je c t

197 7 1978
A p p ro p r ia ti o n  E s ti m a te

I n c re a s e  o r
D ecre ase

T o ta l  nu mb er o f perm an en t 
p o s i t i o n s ........................................ 200 200 __ _

F u l l - t im e  e q u iv a le n t o f a l l  
o th e r  p o s i t i o n s .......................... 28 28 —

A ver ag e nu mb er  o f a l l
e m p lo y e es ........................................ 219 219 —

P e rs o n n e l co m pensa ti on :

Perm anent p o s i t i o n s ..................$ 3 ,5 4 8 ,0 0 0 $ 3 ,6 4 1 ,0 0 0 $+ 93 ,0 00

P o s i t io n s  o th e r  th a n
p e rm a n e n t.................................... 273 ,0 00 298 ,0 00 +25 ,0 00

O th e r p e rs o n n e l c om pensa ti on  78 ,0 00 85 ,0 00 +7 ,0 00

S u b to t a l ,  p e rs o n n e l
co m p e n sa ti o n ......................... 3 ,8 9 9 ,0 0 0 4 ,0 2 4 ,0 0 0 +125 ,0 00

P e rs o n n e l b e n e f i t s ........................ 581 ,0 00 590 ,0 00 + 9 ,0 00

T ra v e l an d t r a n s p o r t a t i o n  o f 
p e r s o n s ............................................. 95 ,0 00

22 ,0 00

127 ,0 00

17,0 00

+ 32 ,0 00

-5 ,0 0 0T r a n s p o r ta t io n  o f t h i n g s .........

R e n t,  com m unic ati ons,  an d 
u t i l i t i e s ........................................ 110 ,0 00 132, 000 +22 ,0 00

P r in t i n g  an d r e p r o d u c t io n . . . . 37 ,0 00 44 ,0 00 + 7 ,0 00

O th e r s e r v ic e s :

R es . & d e v e lo p , c o n t r a c t s . .. 1 ,9 1 7 ,0 0 0 2 ,0 5 8 ,0 0 0 + 141 ,0 00

Pa ym en t f o r  c e n t r a l l y
f u r n is h e d  s e r v i c e s ............ .. 869 ,0 00 927 ,0 00 + 58 ,0 00

O th e r ................................................... 1 ,4 9 8 ,0 0 0 2 ,3 4 4 ,0 0 0 + 846 ,0 00

S u p p li e s  an d m a t e r i a l s ............ . 761,0 00 913 ,0 00 +152 ,0 00

E qu ip m en t..........................................., 359 ,0 00 449 ,0 00 + 90 ,0 00

G ra n ts , s u b s id ie s  an d
c o n t r i b u t i o n s ............................. .1 9 ,8 5 2 ,0 0 0 2 2 ,8 7 5 ,0 0 0 + 3 ,0 2 3 ,0 0 0

T o t a l ,  o b l ig a t io n s  by
o b j e c t ......................................... 3 0 ,0 0 0 ,0 0 0 3 4 ,5 0 0 ,0 0 0 + 4 ,5 0 0 ,0 0 0



Significant Items in House and Senate 
Appropriation Committee Reports

Item Action taken or to be taken

1977 House Report

1. The Committee directs that 
some of the increased funds and 
staff be used to include women in 
the Baltimore Longitudinal Study.

1. Four positions and approximately 
$300,000 are being used to plan for 
the addition of women to the Balti­
more Longitudinal Study.



Authorizing Legislation

1978
Legislation Authorization

Appropriation
Requested

Public Health Service Act
Section 301 - Research and 
Investigations, in general... Indefinite

Public Health Service Act
Title IV, Part H —
National Institute on Aging.. Indefinite $33,025,000 j
Title, IV, Part I —
National Research Serv. Awards 1/ 1,475,000 :

1/ Authorization expires September 30, 1977; extension legislation 
is pending.

'll Funding estimate only.

3/ Funding estimate only. Excludes $515,000 for old training programs
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National Institute on Aging

COMPARABLE 1/

Budget

Year
Estimate 

to Congress
House

Allowance
Senate

Allowance Appropriation

1975 2/..... ....  $14,728,000 $14,922,000 3/ $16,622,000 $15,822,000

1976....... ....  16,290,000 15,626,000 4/ 20,626,0004/ 19,388,000 5/

1977....... ....  26,220,000 29,200,000 31,200,000 30,000,000

1978....... ....  34,500,000

NOTES:

_1/ The figures presented in this table have been adjusted to reflect 
the transfer of major functions. This permits a more objective 
comparision of the amount contained in the budget year with amounts 
in prior years.

2J Comparable amounts for aging (previously included within NICHD) for 
1974 and previous fiscal years are not available due to the change 
in the budget activity structure from a mechanistic presentation 
to a programmatic presentation.

"if Excludes amounts for research and development contracts which were 
not considered by the House due to the lack of authorizing legis­
lation.

Excludes fellowships and training grants not considered due to pending 
legislation ($1,762,000).

Includes $1,762,000 for training programs authorized by the continuing 
resolution.
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N a ti o n a l I n s t i t u t e  on  Aging

ACTUAL

Y ea r

Bud ge t 
E s ti m a te  

to  C ongre ss
Ho use

A llow an ce
S en a te

A llow an ce  A p p ro p r ia ti o n

1976  1 / ............ . ..............$ 1 6 ,1 9 0 ,0 0 0 $15 ,5 26 ,0 0017 $ 2 0 ,5 2 6 ,0 0 0 V $ 1 9 ,2 8 8 ,0 0 0 2 /

1977................... ..............  2 6 ,2 2 0 ,0 0 0 2 9 ,2 0 0 ,0 0 0 3 1 ,2 0 0 ,0 0 0 3 0 ,0 0 0 ,0 0 0

1978 ................... ..............  3 4 ,5 0 0 ,0 0 0

NOTES:

1 /  E x c lu d es  f e ll o w s h ip s  an d t r a i n i n g  g r a n t s  n o t c o n s id e re d  du e to  pend in g  
l e g i s l a t i o n  ($ 1 ,7 6 2 ,0 0 0 ) .

2 /  In c lu d e s  $ 1 ,7 6 2 ,0 0 0  f o r  t r a i n i n g  p ro gra m s a u th o r iz e d  by  th e  c o n ti n u in g  
r e s o lu t i o n .
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Justification

National Institute on Aging

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Pos. AmountPos. Amount Pos. Amount
Aging............. $21,769,000 $24,933,000 --  $+3,164,000
Intramural research. 163 6,266,000 163 7,270,000 --  +1,004,000
Direct operations... 21 1,418,000 21 1,729,000 +311,000
Program management.. 16 547,000 16 568,000 +21,000
Total obligations... 200 30,000,000 200 34,500,000 --  +4,500,000

General Statement
The National Institute on Aging (NIA)', established to coordinate, conduct and promote research into the biomedical, behavioral, social and economic aspects of aging, will be in the third year of operation as an independent Institute in fiscal year 1978.-
In accordance with its directive from Congress, the Institute has accomplished the following:

1) Appointed its first Director and begun development of essential staff resources for conducting expanded programs;2) Prepared and transmitted to Congress a comprehensive research plan entitled Our Future Selves: A Research Plan Toward Understanding A 8l ne for the Department of Health, Education, and Welfare.3) Launched a special research grant program to attract new investigators into the field of aging;4) Designed a program to incorporate women into the BaltimoreLongitudinal Study,
5) Begun expansion of research grant support into sparsely funded areas such as clinical research and rasearch on the behavioral and social aspects of aging;
6) Initiated steps to insure coordination with other agencies concerned with research on aging within the National Institutes of Health, the Department and elsewhere within the Federal Government.7) Initiated an analysis of currently available data on drug-drug interactions in middle-aged and older adults.8) Continued to develop animal models of known genetic background suitable for aging research.

These efforts are the first steps necessary to address the quality of life for elderly Americans.
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The vast increase in the absolute number and relative proportion of 
olaer people in our society illustrates the need for a strong aging research 
program. Individuals over 65 comprised 3% of the population in 1900, nearly 
10% by 1972, and are projected to comprise approximately 20% by the year 
2020. Approximately 3 million Americans were over 65 in 1900, 20 million by 
1972, and 43 million may have passed this milestone and remained alive in the 
year 2020. These age-structure relationships will bring many changes in our 
society. Anticipating and understanding these changes may help alleviate 
some of the dysfunction and discomfort that could result.

Aging research may also assist in containment of spiraling health 
care costs for the elderly. In 1975, the Federal Government spent 
approximately $17 billion or 60 per cent of its health care dollars, 
for the elderly. Only two-tenths of one per cent of this amount was 
spent on research directly related to aging within the Department of 
Health, Education, and Welfare. More adequately financed research 
programs that lead to improvements in the health status of older 
Americans could have a direct impact on expenditures for such programs 
as health insurance for the elderly and the financing of nursing home 
care. Many of the programs conducted by the NIA will therefore have 
cost containment as a major theme.

The 1978 request continues the emphasis of the 1977 President's 
Budget, that is, to support high quality biological research while at 
the same time expanding the Institute's efforts in clinical, biological, 
and societal aspects of aging. Among the specific programs proposed 
for FY 1978 and described in the following material, are: the addition 
of women to the Baltimore Longitudinal Study at the Gerontology Research 
Center (GRC); continued refinement of the biofeedback technique for 
controlling blood pressure and fecal incontinence; increased studies 
on how people can care for themselves and modify habits they wish to 
change; expansion of research on the decline of the immune system with 
age; continued studies of the cellular changes that produce physiological 
decline; initiation of studies within the intramural program of those 
phenomena commonly known as senile dementia, sponsoring state of the 
art conferences on several subjects of immediate concern, and preparation 
of several informal fact sheets for the public based on what we already 
know about issues of importance to the elderly.
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Aging

1977 1978 Increase or
Appropriation Estimate Decrease
No. Amount No. Amount No. Amount

Research grants:
227 $17,564,000 267 $20,145,000 +40 $+2,561,000

Special.............. 4 88,000 8 740,000 +4 +652,000
Total, research grants. 231 17,652,000 275 20,885,000 +44 +3,233,000

Training:
Individual awards.... 28 416,000 33 494.000 +5 +78.000
Institutional awards. 12 1,784,000 11 1,496,000 -1 -288.000

Total, training........ 40 2,200,000 44 1,990,000 ♦ 4 -210,000

Research and development
contracts............. 19 1,917,000 20 2,058,000 +1 +141,000

Total, aging activity.. 290 21,769,000 339 24,933,000+49 +3,164,000

Introduction: The aging activity supports a nationwide research effort 
at universities, medical schools, hospitals and other institutions that 
attempts to understand biomedical, behavioral and social aging processes 
so that the debilitating effects of age can be delayed or avoided.

Program plans for 1978: In 1978, the Institute will continue the expan­
sion of programs begun in 1977 in a few critical areas.

Relatively meager resources are directed toward clinical research on 
aging in the United States today. With the exception of the Institute's 
Gerontology Research Center in Baltimore, there are virtually no aging 
research centers with a significant clinical component. Therefore, the 
NIA is requesting funds to award two exploratory grants to determine 
the feasibility of establishing university-based and medical school- 
affiliated aging research centers that would provide the focus for 
attracting the resources and the many disciplines required to perform 
effective high quality aging research. This program will seek to 
develop interest in clinical research on aging in order to bring 
geriatric medicine into established practice, thereby reducing the need 
for exclusive commitment of Federal support for research centers.

As grant-supported research on aging grows, it is necessary to develop 
and make available appropriate new animal models for study. Because 
of the expense and lead time needed to produce them, older research 
animals of known genetic makeup are not available in numbers or locations 
sufficient to support an’expanded research program. In 1978, therefore, 
the Institute proposes to expand production capacity and the availability 
of animals utilizing the research contract and interagency agreement 
mechanisms.

87-1 55 0  -  77  - 54
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A high priority for the Institute is the development of research related 
to individualized preventive medicine and self-care. Emphasis will be placed on the individual's responsibility for achieving better health 
status. Research will be conducted in the behavioral and social 
sciences to develop methods for self-care and to determine whether a patient's knowledge of self-care methods leads to better utilization of 
the health services system. Research on life patterns and their impli­
cations for health status in the later years is an important aspect of these studies.

The effectiveness of the immune system declines rapidly with increasing 
age, which makes older people much more susceptible to infectious 
diseases and other challenges with which the immune system normally 
copes. Characteristic of this decline are lower levels of antibodies 
in the blood, gradual decline in the activity of bone marrow stem cells 
and an increase in the population of cells known to interfere with the 
disease fighting activities of the body's immune cells. Most of this 
decline is associated with a decrease in cell responsiveness. Research 
aimed at understanding further the reasons for the decline and how it 
might be slowed will be expanded in 1978.

Attempts to ameliorate the deterioration of age related human function 
may ultimately depend upon mechanisms of the aging process that operate 
at the molecular and cellular levels. Therefore, studies of the bio­
logical basis of senescence, that is, studies of the cellular changes 
that produce the progressive physiological decline, will be continued 
and expanded. It is these studies that will eventually provide a 
comprehensive understanding of senescence in all tissues and organs of the body.

Genetic mechanisms not only control the development of the human body but also the minute-to-minute cellular functions of each individual.
These genetic mechanisms which have as their molecular basis nucleic acids 
and enzymes are thought by many scientists to control aging either by direct action or by the loss of certain vital abilities during 
the development of the individual. Therefore, the program on genetic 
mechanisms intrinsic to aging will be expanded.

Some exploration will also be conducted in endocrinology and epidemiology.



Intramural Research

1977 1978 Increase or
Appropriation Estimate Decrease
Pos. Amount Pos. Amount Po s. Amount

Intramural research 163 $6,266,000 163 $7,270,000 --- $+1,004,000

Introduction: The intramural program conducts research that has as its
objective the improvement of the physical and mental health of older 
citizens in a way that will allow them to remain active and productive 
members of their families and communities. The entire program is 
presently located in Baltimore, Maryland and is known as the Gerontology 
Research Center.

Program plans, 1978: The intramural research effort is divided into 
four primary program areas: clinical physiology, behavioral science, 
cellular and comparative physiology, and molecular aging. In 1978, 
these programs will receive additional funds to expand existing projects 
and to replace completed projects with new studies.

A continuing concern for the intramural program is the quantity and 
quality of its aging animal holding facility. The high cost and inad­
equate supply of aging animals suitable for research purposes make it 
imperative that the intramural program continually improve its existing 
facility. This course of action is wise not only from a research 
standpoint but is also required by the Animal Welfare Act of 1970 and 
DKEW policy statement on animal welfare. The intramural program will 
therefore take steps to meet more completely these requirements.

The clinical physiology program which has overall responsibility for the 
Baltimore Longitudinal Study will add a modest number of groups of 
female subjects targeted for special studies to the existing all male 
study population of 650. The behavioral science program will continue 
testing the applicability of the biofeedback technique in broader 
institutional settings. Studies show that the time delay to respond 
to a signal because of the occurrence of a prior signal, called the 
psychological refractory period, which is considered to reflect the 
capacity of the brain to process information, is prolonged in sixty- 
year-old men and is longer still in men in their seventies. Further 
studies in 1978 will show whether the psychological refractory period 
can be used as an index of age-associated change in the ability to 
acquire and use information. The molecular aging program using recently 
developed techniques will expand studies of control mechanisms that 
affect such vital bodily processes as kidney function and heart function 
FY 1978 will also see the inauguration of a broad-based capability for 
examining alterations in neurobiological competence with age. These 
efforts will be especially focused on defining neuroanatomical, neuro­
physiological and neuropsychological predictors of the devastating 
intellectual decline in mental acuity, displayed by a small but 
significant proportion of our older citizens, and usually described 
•under the rubric of "senile dementia."
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Direct Operations

1977
Appropriation
Pos. Amount

1978
Estimate

Pos. Amount

Increase or
Decrease 

Pos. Amount
Direct operations... . 21 $1,418,000 21 $1,729,000 --- $+311,000

Introduction: This activity provides for the professional and admin­istrative review, approval and monitoring of grants and contracts, facility support costs and related general expense items essential to all of the Institute's research programs. Among these items are the activities of the National Council on Aging.

Program plans, 1978: During fiscal year 1978, the Institute will provide the essential support services required to begin implementing the aging research plan. Efforts will be made to strengthen the professional and administrative review and approval functions of the Institute to handle the increasing workload. In line with the Institute's mandate from Congress, an expanded effort will provide for more effective dissemination of research information. Particular emphasis will be given to development of the Information Office to enable dissemination of results from research supported by the Institute and the initiation of health education programs. Informational materials to be developed will emphasize the need for research on aging, as this need is not entirely recognized or understood by all those interested in aging and t’ iged. Informal fact sheets are also planned oh areas of general interest to the public such as research on senility, retirement, immunologic aspects of aging, grief as a part of aging, the medical aspects and social implications of the longer life expectancy for women, drug-drug and drug-age interactions, and self-care habits for the old.
In 1977, the Institute jointly sponsored a conference on senile dementia with the National Institute of Mental Health and the National Institute of Neurological and Communicative Disorders and Stroke. Similar con­ference activity is planned for 1978 in such areas as mammalian models relevant to the process of aging, cognitive psychology of aging and immunology and aging.
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Program Management

1977
Appropriation
Pos. Amount

1978
Estimate 

Pos. Amount

Increase or
Decrease 

Pos. Amount

... 16 $547,000 lb $568,000 --  $+21,000

Introduction: This activity provides the resources necessary to carry
out the overall management and scientific direction of the Institute. 
Among the functions performed are financial, personnel, and space 
management; program planning; coordination of all the Institute's 
activities; the review of current and proposed programs; and the 
funding of personnel costs associated with the dissemination of 
research information.

Program plans for 1978: This activity will continue to provide for the 
overall management and scientific direction of the Institute's programs. 
Efforts in 1978 will be aimed at implementing the aging research plan 
and providing for the efficient management of an expanded program. One 
important program management task is to address the issue of program 
balance between the basic biological research supported by the Institute 
and clinical, behavioral and social research programs. Another task 
is to insure coordination of NIA programs with other Federal agencies 
that have an interest in aging research. In 1977, coordination efforts 
were expanded by gaining representation for the Director, NIA on the 
Federal Council on Aging; by continuing frequent contacts with the 
Veterans Administration; by initiating contacts with the National Aero­
nautics and Space Administration on development of prosthetics for the 
elderly; by sharing support for the Committee on Mental Health and 
Illness of the Elderly with the National Institute of Mental Health and 
the Administration on Aging; and by establishing the Interagency Con­
sultants for Research Planning in Aging, DHEW. Expansion of these 
kinds of activities will have high priority in 1978.
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NATIONAL INSTITUTES OF HEALTH

National Institute on Aging

Program Purpose and Accomplishments 

Activity: Aging (Public Health Service Act, Title IV, Part H and I)

1978
1977 Budget

Estimate
No. Amount

Appropriation
No. Amount Authorization

290 $21,769,000 1/ 339 $24,933,000

Purpose: The Aging activity 
comprehensive and systematic

supports a nationwide 
studies of biomedical,

research effort of 
, behavioral and

social aspects of aging in an effort to ameliorate or prevent 'the 
debilitating effects of aging.

Explanation: The aging activity includes those projects conducted in 
non-Federal facilities through grant awards to individual investigators, 
through fellowship awards directly to promising young researchers and to 
institutions that have designed particular research training programs; 
and through research contracts which allow the Institute to fill specific gaps.

Accomplishments in 1977: Because research on humans or human materials 
is not always possible, experimental systems for the study of senescence 
have been greatly refined and expanded. Colonies of healthy and extremely 
well-characterized mice and rats are now maintained and available for 
use by scientists to study aging processes. To continue and advance 
studies of aging of human cells in tissue, a new cell line has been 
established, characterized, and stored, frozen in liquid nitrogen.
These studies yield findings that can be checked against the findings 
made in the longitudinal studies of humans that the Institute supports.
The majority of the chemical processes that maintain life functions are 
controlled by enzymes. Recent studies have shown that with increasing 
age enzymatic molecules are altered and carry out their functions less 
well. This leads to a less effective performance of their vital 
functions in the maintenance of living individuals.

Objectives for 1978: The Institute will continue the expansion of 
programs begun in 1977 in a few critical areas. Two exploratory grants will be awarded to determine the feasibility of establishing university 
based and medical school-affiliated aging research centers. This 
program will seek to develop interest in clinical research on aging 
in order to bring geriatric medicine into established practice, thereby 
reducing the need for an exclusive commitment of Federal grant support.
The Institute proposes to increase the availability of aged animals utilizing 
the research contract and interagency agreement mechanisms. Research 
related to the ways the individual can care for himself during his 
later years, is also important. Studies of the cellular changes that 
produce progressive physiological decline will be continued and 
expanded. It is these studies that will eventually provide a com­
prehensive understanding of senescence in all tissues and organs of 
the body.

1/ Title IV Part H - Indefinite; Title IV Part I - Legislation pending.



NATIONAL INSTITUTES OF HEALTH

National Institute on Aging

Program Purpose and Accomplishments

Activity: Intramural Research (Public Health Service Act, Title IV,
Part H)

1978
1977

Appropriation
Pos. Amount Authorization

Budget 
Estimate 

Pos. Amount

163 $6,266,000 Indefinite 163 $7,270,000

Purpose: This activity supports the intramural research program of the 
Institute.

Explanation: The intramural research activities of the Institute are 
carried out in the Gerontology Research Center located in Baltimore, 
Maryland. Basic research is conducted in order to obtain a fundamental 
knowledge of the aging process and to seek ways to improve the physical 
and mental health of our older citizens in a ‘way that will allow them 
to remain active and productive members of their families and communities.

Accomplishments in 1977: Research advances made by NIA scientists are 
providing the basic knowledge about aging that can eventually be used 
to guarantee a healthy and productive later life for all people. The 
Baltimore Longitudinal Study of Aging has continued to provide the 
primary resource for studies in men. A small number of female research 
subjects are being added to the Baltimore Longitudinal Study to provide 
information on sex differences. Efforts have continued not only to 
provide basic data on age changes in individuals but also to probe into 
underlying mechanisms of these changes. Analysis of these studies 
during 1977 showed that alcohol presents a greater potential risk to 
older people since they experience greater performance problems, but 
are less aware of their impairment than the young. An ongoing study 
using echocardiography to measure the aged heart shows that while older 
hearts are thicker and fill more slowly than those of young men, there 
are no functional impairments in older hearts either at rest or in 
response to rapid changes from rest to moderate workload.

Objectives for 1978: Basic research will continue in the four primary 
program areas of clinical physiology, behavioral science, cellular and 
comparative physiology and molecular aging. Because research on aging 
requires experimental animals of known genetic background some of the 
funds for this activity will be used to renovate animal quarters, modernize 
caging, and improve animal husbandry. Studies show that the time delay to 
respond to a signal because of the occurence of a prior signal, called 
the psychological refractory period, which is considered to reflect the 
capacity of the brain to process information, is prolonged in sixty- 
year-old men and is longer still in men in their seventies. Further 
studies will show whether the psychological refractory period can be 
used as an index of age-associated change in the ability to acquire 
and use information.



NATIONAL INSTITUTES OF HEALTH

National Institute on Aging

Program Purpose and Accomplishments

Activity: Direct Operations (Public Health Service Act, Title IV, Part H)

1977
Appropriation
Pos. Amount

1978
Budget

Estimate
Authorization Pos. Amount

21 $1,418,000 Indefinite 21 $1,729,000

Purpose: This activity administers the grants and contracts program of 
the Institute as well as providing support for the National Advisory 
Council on Aging for review of grant applications.

Explanation: This activity provides the funds for the review and 
approval of grants, facility support costs and related administrative 
and general expense items essential to the research program.

Accomplishments in 1977: During fiscal year 1977 the Institute will 
fund 231 research grants, 40 fellowships and training grants and 19 
research and development contracts. Workshops and conferences are 
planned or have been held on such topics as: exercise and physical 
fitness for the elderly; economic issues of aging such as the increase 
in the proportion of the elderly in our population, retirement, Social 
Security, and income and expenditures of the elderly; the use of human 
and animal autopsies as a methodology in aging research; and the protection 
of the elderly as human research subjects.- The Institute is continuing 
to identify other Federal agencies and private groups with interests in 
the needs of the aged to coordinate research efforts and to disseminate 
information.

Objectives for 1978: The Institute will provide support services to 
begin implementation of the aging research plan. Efforts will be made 
to improve the grants management functions of the Institute to handle 
the increasing workload. Particular emphasis will be given to development 
of the Information Office to enable the dissemination of results from 
research supported by the Institute and the initiation of health 
education programs. Informational materials to be developed will 
emphasize the need for research on aging, as this need is not entirely 
recognized or understood by all those interested in aging and the aged. 
Informal fact sheets are also planned on areas of general interest to 
the public, such as research on senility, retirement, immunologic 
aspects of aging, grief as a part of aging, the medical aspects and 
social implications of the longer life expectancy for women, drug-drug 
and drug-age interactions, and self-care habits for the old. State of 
the art conferences in such areas as mammalian models relevant to the 
process of aging, cognitive psychology of aging, and immunology and 
aging are planned.
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NATIONAL INSTITUTES OF HEALTH

National Institute on Aging

Program Purpose and Accomplishments

Activity: Program Management (Public Health Service Act, Title IV, 
Part H)

1978
1977

Appropriation
Pos. Amount Authorization

Budget 
Estimate 

Pos. Amount

16 $547,000 Indefinite 16 $568,000

Purpose: This activity provides the Institute with such essential 
managerial functions as intergovernmental coordination; scientific 
direction; program planning; public and scientific information dissemin­
ation; and administrative, budget and personnel management.

Explanation: The salaries and expenses of the Institute's Director and 
his supporting staff are paid from this activity.

Accomplishments in 1977: In 1977, several efforts at coordination with 
other Fed ral agencies interested in aging research were begun. These 
activities were meetings between the NIA Director and each of the other 
Institute directors at the National Institutes of Health; a conference 
on senile dementia jointly sponsored by the NIA, the National Institute 
of Mental Health, and the National Institute for Neurological and Com­
municative Disorders and Stroke; representation for the Director, NIA 
on the Federal Council on Aging; and contacts with the National Aero­
nautics and Space Administration on the development of prosthetics 
for the elderly. Other accomplishments included the recruitment of key 
staff members and completion of a comprehensive aging research plan for 
the Department of Health, Education and Welfare.

Objectives for 1978: The program management staff will continue to 
monitor the development of the Institute to achieve an effective organi­
zation for the support and conduct of expanded research programs on 
aging. Emphasis will be placed on achieving balance among the disciplines 
of biological, clinical, social and behavioral research currently supported 
by the Institute.



856

Wednesday, March 9, 1977.

NATIONAL EYE INSTITUTE
WITNESSES

DR.  C AR L K U PF ER , D IREC TO R
DR.  DON ALD  S. FR ED RICK SO N,  DIRE CT OR , NAT IO NA L IN ST IT U TES

OF H EALTH
DR. W IL LIA M  F. RA UB , ASSO CIA TE DI RE CT OR , NAT IO NA L EYE

IN STIT U TE
EDW ARD K. McMA NUS, EX EC UTI VE OFF IC ER , NA TION AL  EY E

IN STIT U TE
FR A NCIN E V. LIT TL E,  BUDGET O FF IC ER , NA TION AL  E YE IN STIT U TE 
NO RM AN  D. MAN SF IELD , DI RE CT OR , DIV IS IO N OF FI NANCIA L MAN ­

AG EM EN T,  N AT IO NA L I N STIT U TES OF HEA LTH
ELLEN  W OR MS ER , DI RE CT OR , DIV IS IO N OF H EALTH  BUDGET AN AL ­

YS IS, OF FICE  OF TH E AS SIST AN T SE CR ET AR Y,  COMP TROLLER

Mr. F lood. Now we have the National Eye Insti tute.
The presentation will be made by Dr. Carl Kupfer, the Director .
We have your biograph ical sketch, Doctor, which we will place in 

the record at  this point.
[The biographical sketch fo llows :]

Department of Health, Education, and Welfare, National  I nstitutes of 
Health—B iographical Sketch

Na me : Car l Kupfer , M.D.
Posit ion : Director, National  Eye Ins titu te.
Bir thplace  and date : New York, N.Y., February 9,1928.
Educa tion : A.B., Yale University , 1948; M.D., the Joh ns Hopkins Medical 

School, 1952.
Experience, pr es en t: Director, Nat ional Eye Ins titute , Nation al Insti tutes  of 

Hea lth.
1966-70: Professor and  chairman in Ophthalmology, Univers ity of Wash ing­

ton School of Medicine.
1962-66: Ass istant professor in Ophthalmology, Harva rd Medical School.
1960-62: Instruc tor  in Ophthalmology, Harva rd Medical School.
1958-60: Research fellow in Ophthalmology. Harva rd Medical School.
1957-58: Research fellow in Optholmology, Wilmer Eye Ins titute , the  Johns 

Hopkins Medical School; labora tory ass ista nt,  biostatist ics, the  Johns Hopkins 
Medical School.

1953-54: Laboratory ass ista nt,  bios tatis tics,  the  Joh ns Hopkins Medical 
School.

1952-54: Inte rnship  and assis tant  residency, Wilmer Eye Insti tut e, the  Johns 
Hopkins Hospita l.

Associat ion mem berships : American Physiological Society, Association for  Re­
search in Vision and Ophthalmology, American Academy of Ophthalmology and 
Otolaryngology, A merican Oplithalmoiogical Society, an d Pan  American Ophthal­
mological Society.

Pu bli cations: Author  or coauthor of over 60 publications in clinica l oph tha l­
mology a nd the anatomy, physiology and biochemistry of the  visua l system.

Mr. F lood. Do you have some people wi th you tha t you would like 
us to meet?

Dr. Kupfer. On my righ t is Dr. William Raub, Associate Director 
of Ext ramural  and Collaborative programs, on my immediate left 
is Mr. Edward McManus, Executive Officer, and to his left is Ms. 
Francine Lit tle, Budget Officer.

Mr. Flood. All right , we will place your statement in the record a t 
this point, Doctor.

[T h e  s ta te m e n t fo ll o w s :]



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
N a ti o n a l I n s t i t u t e s  o f  H e a lt h

S ta te m e n t by  D i r e c to r ,  N a ti o n a l Eye I n s t i t u t e

on

" N a ti o n a l Eye I n s t i t u t e "

Mr . Cha irm an  an d Members  o f  th e  C om m it te e:

Eve ry  y e a r n e a r ly  4 m i l l i o n  new c a s e s  o f  eye d i s e a s e  o c cu r in  th e  

U n it ed  S t a t e s .  T hes e n e c e s s i t a t e  m or e th a n  31 m i l l i o n  y e a r ly  v i s i t s  

to  d o c to r s  f o r  p r o f e s s i o n a l  t r e a tm e n t  o r  c a r e .  Ea ch  y e a r  an  e s ti m a te d  

5 6 7 ,0 00  p e o p le  a r e  d is c h a rg e d  from  s h o r t - s t a y  h o s p i t a l s  w it h  an  ey e 

d i s e a s e  o r  i n j u r y  l i s t e d  a s  t h e i r  m ai n d i a g n o s i s .  Th e a n n u a l c o s t

o f  su ch  c a r e ,  when ad de d to  th e  ec on om ic  c o s t s  o f  b l i n d n e s s ,  e x c e e d s  

$5 b i l l i o n .  M ore over,  a 19 76  G a ll u p  P o l l  h a s  re c o n f ir m e d  th e  f in d in g s  

o f  an  e a r l i e r  su rv e y  t h a t  A m er ic an s f e a r  b l in d n e s s  m or e th a n  an y o t h e r  

a f f l i c t i o n ,  e x c e p t c a n c e r .  R esearc h  su p p o r te d  by  th e  N a ti o n a l Eye 

I n s t i t u t e  i s  d i r e c t e d  to w ard  re d u c in g  th e s e  nu m be rs  by  im p ro v in g  ou r 

a b i l i t y  to  p r e v e n t ,  d ia g n o s e , an d t r e a t  b l in d in g  an d d i s a b l in g  ey e

d i s e a s e s .

D ia b e te s  an d th e  Eye

D ia b e t ic  r e t in o p a th y  i s  a m a jo r cau se  o f b l in d n e s s  w hic h  I  hav e o f te n  

d is c u s s e d  w it h  t h i s  c o m m it te e . In  two g e n e r a t i o n s ,  t h i s  d i s e a s e  has 

r i s e n  fro m o b s c u r i ty  to  be co me a m a jo r t h r e a t  to  th e  s i g h t  o f th o u san d s  

o f A m er ic an s an d to  m i l l i o n s  o f  p e o p le  th ro u g h o u t th e  w o r ld . I t  now 

a c c o u n ts  f o r  20  p e r c e n t  o f  a n n u a l new c a s e s  o f  b l i n d n e s s  amon g p e o p le  

betw een  th e  a g es  o f  45  an d 74 .
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In  1972, th e  N a ti o n a l Eye  I n s t i t u t e  began  a n a ti o n w id e  s tu d y  o f  th e  

tr e a tm e n t  o f d i a b e t i c  r e t i n o p a th y .  I t s  p u rp o se  was  to  d e te rm in e  w h e th e r 

p h o to c o a g u la ti o n — tr e a tm e n t  w i th  p o w e rfu l,  I n te n s e  b e an s  o f  fo c u sed  

l i g h t — can  re d u c e  th e  r a t e  o f b l in d n e s s  from  t h i s  d i s e a s e .

O rg a n iz in g  su ch  a s tu d y  p ro v ed  to  be  a  co m pl ex  u n d e r ta k in g  b e c a u se  th e r e  

a r e  few p re c e d e n ts  f o r  l a r g e - s c a l e ,  c o n t r o l l e d ,  c l i n i c a l  t r i a l s ,  e s p e c i a l l y  

to  e v a lu a te  s u r g i c a l  p r o c e d u r e s .  In  f a c t ,  in  ey e r e s e a r c h ,  n o th in g  o f 

t h i s  m agn it ude  ha d e v e r  b een  a tt e m p te d . Ev en  b e f o r e  th e  f i r s t  p a t i e n t  

c o u ld  be  e n r o l l e d ,  new  m et hods o f a c q u i r in g  an d e v a l u a t in g  c l i n i c a l  d a ta  

had  to  be  d ev e lo p ed  and  t e s t e d .  H ow ev er , by  Ju n e  1975 , o v e r 1 ,7 0 0  

p a t i e n t s  ha d b een  e n r o l l e d  a t  15 c l i n i c a l  c e n t e r s  th ro u g h o u t th e  U n it e d

S t a t e s .

T h is  e f f o r t  has p a id  o f f  h andso m ely . L a s t A p r i l ,  a f t e r  o n ly  two y e a r s  

o f p a t i e n t  fo ll o w -u p  i n  th e  D ia b e t ic  R e ti n o p a th y  S tu d y  (D RS) , th e  

f i r s t  c o n c lu s iv e  e v id e n c e  was  r e p o r te d  t h a t  p h o to c o a g u la t io n  can  re d u c e  

th e  r i s k  o f  b l in d n e s s  in  p r o l i f e r a t i v e  d i a b e t i c  r e t i n o p a th y .  F o r t h i s  

r e a s o n ,  th e  N a ti o n a l Eye I n s t i t u t e  to o k  im m ed ia te  a c t i o n  to  d is s e m in a te  

th e  S tu d y 's  f in d in g s  to  o p h th a lm o lo g is ts  an d o th e r  h e a l t h  p r o f e s s i o n a l s  

th ro u g h o u t th e  U n it e d  S t a t e s  an d to  th e  g e n e r a l  p u b l i c .  As a r e s u l t ,  

t h e s e  f in d in g s  have ha d a  m a jo r i n f lu e n c e  on  ey e c a r e  an d v i s io n  

r e s e a r c h ,  on e t h a t  g o es  f a r  be yond  t h e i r  im m edia te  re le v a n c e  to  th e  m or e 

th a n  3 0 0 ,0 00  p e o p le  who a r e  a t  th e  g r e a t e s t  r i s k  o f b l in d n e s s  from  

d i a b e t i c  r e t in o p a th y .
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O p h th a lm o lo g is ts  now  know t h a t  th e r e  i s  a  t r e a tm e n t  th e y  c a n  recomme nd 

w it h  c o n f id e n c e  to  t h e i r  d i a b e t i c  r e t in o p a th y  p a t i e n t s  who f a c e  th e  

t h r e a t  o f b l i n d n e s s .  P ri m ary  c a r e  p h y s ic ia n s  an d o p to m e t r i s t s  who t r e a t  

d i a b e t i c  p a t i e n t s  now h a v e  add ed  re a s o n  to  be  a l e r t  to  s ig n s  o f ey e 

p ro b le m s an d to  r e f e r  to  o p h th a lm o lo g is ts  p a t i e n t s  who may b e n e f i t  

fr om  p h o to c o a g u la ti o n  t r e a tm e n t .  H o s p i ta l s  an d o th e r  h e a l t h  f a c i l i t i e s  

w hic h may have  b e e n  r e l u c t a n t  in  th e  p a s t  to  i n v e s t  in  p h o to c o a g u la t io n  

equ ip m en t f o r  la c k  o f s p e c i f i c  in fo r m a ti o n  on  i t s  c o s t / e f f e c t i v e n e s s  now 

have s o l i d  e v id e n c e  upo n w hic h  to  make t h e i r  d e c i s i o n s .  In  S ou th

D a k o ta , f o r  ex am p le , th e  d e c i s io n  to  i n s t a l l  th e  f i r s t  a rg o n  l a s e r  in  

t h a t  S ta te  was  d i r e c t l y  in f lu e n c e d  by  th e  DRS f i n d i n g s .  P a t i e n t s  who 

p r e v io u s ly  had  to  go  to  Om aha , N e b ra sk a , o r  R o c h e s te r , M in n e so ta , can  

now be t r e a t e d  c l o s e r  to  home w i th  c o n se q u e n t s a v in g s  in  ti m e  an d

mo ne y.

Th e S tu dy  a l s o  h a s  g e n e r a l  im p l ic a t io n s  f o r  th e  f u t u r e  o f v i s i o n  r e s e a r c h .

I t s  s u c c e s s  h as  g e n e r a te d  c o n s id e r a b le  e n th u s ia s m  f o r  a d d i t i o n a l  c l i n i c a l

t r i a l s  in  d i a b e t i c  r e t in o p a th y  and  o th e r  im p o r ta n t ey e d i s o r d e r s .  The

D ia b e t ic  R e ti n o p a th y  V it re c to m y  S tu d y , th e  i n i t i a l  p la n s  f o r  w hic h  I 

r e p o r te d  l a s t  y e a r ,  i s  one o f t h e s e .  Th e p u rp o s e  o f t h i s  new t r i a l  i s  

to  d e te rm in e  w h e th e r s u r g i c a l  re m oval o f th e  v i t r e o u s  in  d i a b e t i c

r e t in o p a th y  p a t i e n t s  who have a l r e a d y  l o s t  m ost  o f t h e i r  v i s i o n  from

hem orr hage  w i th in  th e  ey e s h o u ld  be  p e rf o rm ed  e a r l i e r  th a n  i s  now 

c u s to m a ry . E a r l i e r  tr e a tm e n t  may I n c r e a s e  th e  c h a n c e s  t h a t  go od  v i s io n

can  be  r e s to r e d  to  su ch  p e o p le ,  b u t i t  may a l s o  e n t a i l  in c r e a s e d  r i s k .

T h is  i s  why a c a r e f u l l y  c o n t r o l l e d  an d m o n it o red  s tu d y  i s  n e c e s s a r y .  I
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am hap py to  r e p o r t  t h a t  t h i s  S tu dy  i s  now underw ay: t h i r t e e n  c l i n i c s  

th ro u g h o u t th e  U n it e d  S t a t e s  a r e  p a r t i c i p a t i n g ,  an d m os t o f the m a r e  

a l r e a d y  e n r o l l i n g  p a t i e n t s .

Th e s u c c e s s  o f th e  D ia b e t i c  R e ti n o p a th y  S tu dy  h a s  a l s o  g iv e n  g r e a t  

im p e tu s  to  re s e a rc h  in  th e  g e n e r a l  f i e l d  o f d i a b e t e s .  I t  has sho wn  t h a t  

a m a jo r c o m p li c a t io n  o f t h i s  d i s e a s e  can  be t r e a t e d  w it h  a h ig h  r a t e  of  

s u c c e s s ,  r a i s i n g  hope t h a t  o th e r  d i s a b l in g  an d l i f e - t h r e a t e n i n g  co m p li ­

c a t i o n s  o f  d i a b e te s  c an  be  a v o id e d . F u r th e rm o re , i t  has p ro v id e d  new 

te c h n iq u e s  f o r  s y s te m a t ic  s tu d y  o f  th e  n a tu r a l  h i s t o r y  o f  th e  d is e a s e  

an d im pro ved  m et hod s f o r  s c i e n t i f i c a l l y  e v a lu a t in g  th e  u s e f u ln e s s  o f 

t r e a tm e n ts  t h a t  may b e  d e v e lo p e d  in  th e  f u t u r e .

Y e t,  our v e ry  s u c c e s s  in  t r e a t i n g  d i a b e t i c  r e t in o p a th y  u n d e rs c o re s  

th e  g r e a t  need  f o r  f in d in g  me an s o f p re v e n ti n g  t h i s  d i s e a s e .  P h o to ­

c o a g u la t io n  i s  n o t u n if o rm ly  e f f e c t i v e .  Th ou gh  i t  can  s i g n i f i c a n t l y

re d u c e  th e  chance  o f b l in d n e s s  o c c u r r in g ,  i t  does  n o t c u re  th e  d i s e a s e .

F u r th e rm o re , t r e a tm e n t  i s  e x p e n s iv e  an d ti m e-c o n su m in g  f o r  th e  p a t i e n t .

S tu d ie s  now un de rw ay  a r e  th e r e f o r e  se e k in g  to  f in d  o u t j u s t  how d ia b e te s  

da mag es  th e  e y e . Im p o r ta n t p ro g r e s s  h as  a l r e a d y  b e e n  m ad e;  f o r  exam ple ,

i n v e s t i g a t o r s  w ork in g  a t  th e  N a ti o n a l Eye I n s t i t u t e  hav e su cc e ed e d  in  

g ro w in g r e t i n a l  c a p i l l a r i e s  in  t i s s u e  c u l t u r e .  W ith t h i s  te c h n iq u e , 

e x p e r im e n ts  can  now be p e rf o rm ed  w hic h  a re  aimed  a t  im pro v in g  ou r 

u n d e rs ta n d in g  o f how d i a b e t e s  da m ag es  th e  s m a ll  b lo o d  v e s s e l s  in  th e  

r e t i n a ,  an d p o s s ib ly  th e  s m a l l v e s s e l s  in  o th e r  t i s s u e s  su ch  a s  t h a t  of  

th e  k id n e y . T h ere  i s  a l r e a d y  e v id e n c e  from  su ch  s tu d i e s  t h a t  th e  enz ym e
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a ld o s e  r e d u c ta s e  w h ic h , a s  I  have r e p o r te d  p r e v io u s ly ,  h a s  b e en  Im p l ic a te d  

In  th e  fo rm a ti o n  o f d i a b e t i c  c a t a r a c t ,  may a l s o  p la y  a r o l e  In  da m ag in g

r e t i n a l  c a p i l l a r i e s .

In  re s e a rc h  on  d i a b e t i c  c a t a r a c t  i t s e l f ,  a t t e n t i o n  I s  now fo c u se d  on  a

c l a s s  o f o rg a n ic  co mpo un ds  c a l l e d  f l a v o n o id s ,  som e of w hic h  ha ve  b een  

fo und to  be  p o w e rf u l i n h i b i t o r s  o f a ld o s e  r e d u c ta s e .  NEI I n tr a m u ra l

s c i e n t i s t s  hav e fo u n d  t h a t  one f la v o n o id  mo re  e f f e c t i v e l y  d e la y e d  th e

o n s e t o f c a t a r a c t  fo r m a t io n  i n  la b o r a to r y  a n im a ls  th a n  an y o th e r  com pou nd

p r e v io u s ly  t e s t e d .  O th e r  f la v o n o id s  a r e  now b e in g  ex am in ed  in  ho pe  of

f in d i n g  even  mor e p o te n t  en zyme i n h i b i t o r s .  S in c e  f la v o n o id s  a r e  

r e l a t i v e l y  h a rm le s s , f u r t h e r  r e s e a r c h  may le a d  to  t h e i r  e v e n tu a l  c l i n i c a l

u s e .

D u ri n g  th e  co m in g y e a r ,  su ch  s tu d i e s  w i l l  c o n ti n u e  an d e x p an d . P la n s

w i l l  be d e v e lo p ed  f o r  a d d i t i o n a l  c l i n i c a l  t r i a l s ,  in c lu d in g  on e to  t e s t

th e  p o s s i b i l i t y  o f  u s in g  p h o to c o a g u la t io n  e a r l i e r  in  th e  c o u rs e  of  

d i a b e t i c  r e t in o p a th y  in  ho pe o f im pro v in g  i t s  r a t e  o f b l in d n e s s  p re v e n t io n

Th e s e a rc h  w i l l  c o n ti n u e  f o r  a s u b s ta n c e  in  th e  ey e w hic h  may pro m ote

th e  g ro w th  o f abno rm al r e t i n a l  b lo o d  v e s s e l s  in  d i a b e t i c  r e t i n o p a th y .

I f  su ch  a  s u b s ta n c e  can  be fo und  an d i s o l a t e d ,  i t  i s  p o s s ib le  t h a t  mea ns

f o r  i n t e r f e r i n g  i t s  a c t i o n  c an  a l s o  be  d e v e lo p e d .

In  o rd e r  to  e n co u ra g e  expan ded  r e s e a r c h  in  th e  o c u la r  a s p e c t s  o f d i a b e t e s

w hic h  re s p o n d s  to  th e  i n t e n t  o f th e  C o n g re ss , th e  N a t io n a l  Eye I n s t i t u t e

h a s  r e c e n t l y  mad e a s p e c i a l  announce m ent to  th e  s c i e n t i f i c  co mmun ity  

e x p re s s in g  i t s  g r e a t  i n t e r e s t  in  s u p p o r ti n g  s p e c i f i c  k in d s  o f s t u d i e s  in

t h i s  f i e l d  an d i n v i t i n g  r e s e a r c h  g r a n t  a p p l i c a t i o n s .
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C o rn e a l D is e a s e s

C o rn e a l d i s e a s e s  a r e  th e  n o s t  common ey e d i s o r d e r s  an d a c c o u n t f o r

s u b s t a n t i a l  ec onom ic  l o s s  In  t e r n s  o f e x p e n d i tu re s  f o r  m e d ic a l c a r e  

an d da ys l o s t  from  w ork . C o rn e a l d i s o r d e r s  n e c e s s i t a t e  o v e r 10 m i l l i o n

o f f i c e  v i s i t s  f o r  p r o f e s s i o n a l  eye c a r e  each  y e a r .

L a s t y e a r ,  I  t o l d  th e  c o m m it te e  o f N E l' s  r o l e  In  s u p p o r ti n g  th e  dev e lo p m en t 

o f  a new dru g  to  t r e a t  h e rp e s  s im p le x  i n f e c t i o n  of th e  c o rn e a , one of

th e  m ost  s e r io u s  an d w id e sp re a d  eye i n f e c t i o n s .  I  am p le a s e d  to

r e p o r t  t h a t  c l i n i c a l  t e s t i n g  o f t h i s  new d ru g — now c a l l e d  v id a r a b in e —  

s u b s t a n t i a t e d  i t s  s a f e ty  an d e f f e c t i v e n e s s .  I t  h as  j u s t  b e e n  ap pro ved  

by  th e  Foo d an d Drug A d m in is t r a t io n  f o r  u s e  in  g e n e r a l  o p h th a lm ic

p r a c t i c e .  V id a ra b in e  i s  e x p e c te d  to  p ro v id e  a lo n g -n e e d e d  a l t e r n a t i v e

to  th e  o n ly  o th e r  d ru g  u s e f u l  in  t r e a t i n g  h e rp e s  v i r u s  i n f e c t i o n s  o f th e  

e y e , id o x u r id in e  (I D U ).  I t  w i l l  be  e s p e c i a l l y  v a lu a b le  f o r  t r e a t i n g  

p a t i e n t s  who e i t h e r  do  n o t re sp o n d  to  IDU o r  in  whom t h a t  d ru g  p ro d u c e s

u n d e s i r a b l e  s id e  e f f e c t s .  B ec ause  th e r e  a r e  s t i l l  no ' e f f e c t i v e  mea ns

f o r  t r e a t i n g  d e e p - s e a te d  an d r e c u r r e n t  h e rp e s  v i r u s  i n f e c t i o n s ,  th e

N a ti o n a l Eye I n s t i t u t e  h as  g iv e n  h ig h  p r i o r i t y  to  c o n ti n u e d  r e s e a rc h  on  

a n t i - h e r p e s  d r u g s .

The d e velo pm en t o f an  im p o r ta n t new r e s e a r c h  t o o l ,  th e  s p e c u la r  m ic ro s c o p e , 

h a s  p ro v id e d  m a jo r new o p p o r t u n i t i e s  in  c o rn e a l r e s e a r c h .  T h is  in s tr u m e n t 

ma ke s i t  p o s s ib le  to  s tu d y  c o r n e a l  c e l l s  in  th e  i n t a c t ,  l i v i n g  hum an 

e y e . I t  has a l r e a d y  show n t h a t  th e  c e l l s  w hic h for m th e  in n e r  la y e r  of  

th e  c o rn e a , th e  e n d o th e li u m , re p ro d u c e  e i t h e r  v e ry  s lo w ly  o r  n o t a t  a l l .
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T hus,  once  t h i s  l a y e r  i s  dam ag ed , i t  does  n o t h e a l e a s i l y .  Th e e n d o th e li u m

can  in  f a c t  be  e a s i l y  da mag ed  by  d i s e a s e  an d v a r io u s  s u r g i c a l  p ro c e d u re s  

an d i s  a f f e c t e d  by  a g in g .  Damage to  t h i s  c e l l  la y e r  a lm o s t a lw ay s i s

th e  c a u se  o f f a i l u r e  in  c o r n e a l  t r a n s p l a n t a t i o n .  S p e c u la r  m ic ro sc o p y

p ro v id e s  a me an s f o r  a s s e s s in g  th e  s u i t a b i l i t y  o f  c o r n e a l  donor t i s s u e

p r i o r  to  t r a n s p l a n t a t i o n  an d f o r  c h ec k in g  th e  s t a t u s  o f  th e  e n d o th e li u m  

fo ll o w in g  ey e s u r g e r y .

T here  i s  re a s o n  to  b e l i e v e  t h a t  th e  te c h n iq u e  may a l s o  be  u s e f u l  in  

s tu d y in g  o th e r  c e l l  l a y e r s  o f th e  ey e in c lu d in g  th o s e  o f th e  le n s  an d 

r e t i n a .  I f  s o , m ic ro sc o p y  w i l l  be a v a lu a b le  a id  to  th e  d ia g n o s i s  an d

c l i n i c a l  a s s e s s m e n t o f  man y ey e  d i s o r d e r s .

C a t a r a c t

C a t a r a c t  a f f e c t s  m or e th a n  3 m i l l i o n  A m eri can s.  D e s p i te  th e  f a c t  t h a t

a b o u t 300 ,0 0 0  o p e r a t io n s  to  remov e c a t a r a c t s  a r e  p e rf o rm ed  each  y e a r ,  

m or e th a n  4 5 ,0 0 0  p e o p le  a r e  b l i n d  fr om  t h i s  d i s e a s e  a t  an y g iv e n  ti m e .

T h is  i s  why th e  N a ti o n a l Eye I n s t i t u t e  e m p h asi zes  r e s e a r c h  on  th e

p r e v e n t io n  o f c a t a r a c t .

C a t a r a c t  r e s e a rc h  in  th e  U n it e d  S t a t e s  i s  c a r r i e d  o u t by  a few h ig h ly

p ro d u c t iv e  te am s o f  s c i e n t i s t s .  A lt hough  g e o g r a p h ic a l ly  d i s p e r s e d ,  

th e s e  g ro u p s  ha ve e x c e l l e n t  c o m m unic ati ons  an d in fo r m a l w ork in g  r e l a ­

t i o n s h i p s .  In  f a c t ,  th e y  a r e  a  m od el  o f c o o p e r a t iv e  s c i e n t i f i c  e f f o r t .

Th e ti m e i s  r i p e  to  c a p i t a l i z e  on  th e s e  f o r tu n a t e  c ir c u m s ta n c e s  an d 

p ro v id e  th e s e  i n v e s t i g a t o r s  w it h  c e n t r a l i z e d  r e s o u r c e s  w hic h  w i l l  e n a b le

th em  to  ta k e  a d v a n ta g e  o f im p o r ta n t new r e s e a r c h  o p p o r t u n i t i e s .

87-1 55 0  - 77 -  55



864

To t h i s  e n d , a C o o p e ra ti v e  C a ta r a c t  R ese a rch  Group  h a s  b e e n  fo rm ed .

T h is  g ro u p  h a s  p re p a re d  a p la n  f o r  c o n c e r te d  r e s e a r c h  in  t h i s  f i e l d  

w hi ch  w i l l  be  g u id e d  by  th e  p r i o r i t i e s  s e t  f o r t h  in  th e  N a ti o n a l A d v is o ry  

Eye C o u n c i l 's  v i s i o n  r e s e a rc h  pro gra m  p l a n .  In  p a r t i c u l a r ,  th e  C o o p e ra ti v e  

Group  w i l l  c o n c e n t r a te  on  s tu d i e s  o f  hum an s e n i l e  c a t a r a c t .  Su ch

r e s e a r c h  h a s  b e e n  Im pe de d in  th e  p a s t  by  th e  la c k  o f  s ta n d a rd iz e d  

c l a s s i f i c a t i o n  c r i t e r i a  an d by  th e  l im i t e d  a v a i l a b i l i t y  o f  hum an le n s e s

f o r  l a b o r a to r y  s tu d y .

When co m pa re d w it h  th e  p o t e n t i a l  g a in s  to  be  r e a l i z e d ,  th e  in v e s tm e n t 

r e q u i r e d  f o r  t h i s  e f f o r t  i s  q u i t e  m o d est  a n d , i n  g e n e r a l ,  can  be  e f f e c te d  

by  s u p p le m e n ti n g  e x i s t i n g  r e s e a r c h  g r a n t s .  D uri ng  th e  co ming y e a r ,  th e  

C o o p e ra ti v e  Group  w i l l  d e v e lo p  a  u n if o rm  sy ste m  f o r  c l a s s i f y i n g  c a t a r a c t s  

an d b e g in  d e s ig n in g  in s t ru m e n ts  w hic h w i l l  be u sed  to  c h a r a c t e r i z e  

d i f f e r e n t  ty p e s  o f  e x c is e d  hum an s e n i l e  c a t a r a c t s  a t  v a r io u s  s t a g e s  in  

t h e i r  d e v e lo p m en t.  T h is  w i l l  le a d  to  m or e e f f i c i e n t  m et hods f o r  c o l l e c t i n g  

an d d i s t r i b u t i n g  hum an le n s e s  to  r e s e a r c h  s c i e n t i s t s  an d p e rm it  p r e c i s e  

c o r r e l a t i o n  o f c l i n i c a l  o b s e r v a t io n s  w it h  l a b o r a to r y  f i n d i n g s .

A lt h o u g h  th e  NEI h a s  c h o se n  to  c o n c e n t r a te  i t s  s u p p o r t o f c a t a r a c t  

r e s e a r c h  on  p re v e n ti o n  o f t h i s  d i s e a s e ,  we a re  s t i l l  v e ry  i n t e r e s t e d  in  

new  d e v e lo p m en ts  in  c a t a r a c t  s u r g e r y ,  p a r t i c u l a r l y  in  th e  lo n g - te rm  

s a f e ty  o f su ch  p ro c e d u re s . Th e te c h n iq u e  of im p la n ti n g  in  th e  ey e a t  

th e  ti m e o f s u rg e ry  a s m a l l p l a s t i c  le n s  w hic h  e l im in a te s  th e  ne ed  f o r  

w e ari n g  s p e c i a l  e y e g la s s e s  o r  c o n ta c t  le n s e s  has be co me w id e sp re a d  in  

th e  p a s t  few y e a r s .  An e s ti m a te d  10 ,0 0 0  su ch  l e n s e s  w i l l  be  in s e r t e d
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d u r in g  197 7. A lt h o u g h  t h i s  nu mbe r r e p r e s e n t s  o n ly  a b o u t 3 p e r c e n t  o f 

a l l  c a t a r a c t  o p e r a t i o n s ,  t h e r e  I s  e v e ry  re a s o n  to  b e l i e v e  t h a t  th e  

nu mbe r o f l e n s  Im p la n ts  w i l l  ex pan d r a p id ly  In  th e  f u t u r e .

A lt hough  th e  v i s u a l  a d v a n ta g e s  o f  an  Im p la n te d  le n s  to  th e  c a t a r a c t  

p a t i e n t  a re  u n d e n ia b le ,  th e  lo n g - te rm  r i s k s  o f  t h i s  p ro c e d u re  In  co m pa r­

i s o n  to  c a t a r a c t  s u rg e ry  w it h o u t Im p la n ta t io n  have n o t b e en  a d e q u a te ly  

a s s e s s e d .  Nor  i s  th e r e  much d a ta  c o n c e rn in g  th e  c h a r a c t e r i s t i c s  w hic h  

d e f in e  th o s e  p a t i e n t s  who a r e  m ost l i k e l y  to  b e n e f i t  from  le n s  im p la n ­

t a t i o n .  F o r t h i s  r e a s o n ,  th e  N a ti o n a l Eye  I n s t i t u t e  i s  d e v e lo p in g  

p la n s ,  i n  c o n s u l t a t i o n  w i th  th e  N a ti o n a l A d v is o ry  Eye  C o u n c il  an d 

le a d in g  o p h th a lm ic  s u rg e o n s , to  i n i t i a t e  a s tu d y  o f le n s  im p la n ta t io n  

w hic h  can  p ro v id e  u s e f u l  in fo r m a ti o n  to  o p h th a lm o lo g is ts  who p e rf o rm  

t h i s  p ro c e d u re  an d to  t h e i r  p a t i e n t s .  A lt h o u g h  th e  d e s ig n  o f su ch  a 

s tu d y  m us t be  s c i e n t i f i c a l l y  so u n d , i t  m ust  a l s o  r e f l e c t  th e  r e a l i t i e s  

o f  c u r r e n t  o p h th a lm ic  p r a c t i c e .  B ec au se  t h i s  p ro c e d u re  i s  a l r e a d y  b e in g  

w id e ly  p e rf o rm ed  an d man y c a t a r a c t  p a t i e n t s  now a c t u a l l y  dema nd le n s  

im p la n ta t io n ,  i t  i s  im p o r ta n t f o r  u s to  u n d e r ta k e  t h i s  s tu d y  a s  so on  as

p o s s i b l e .

R e se a rc h  W or ks ho ps

Th e 19 75  r e p o r t  o f th e  N a t io n a l  A d v is o ry  Eye  C o u n c i l,  V is io n  R ese a rch

Pr ogra m  P la n n in g , re co mmen de d t h a t  th e  N a ti o n a l Eye I n s t i t u t e  p e r i o d i c a l l y  

h o ld  c o n fe re n c e s  to  b r in g  to g e th e r  p e o p le  w it h  d iv e r s e  b a ck g ro u n d s  an d 

I n t e r e s t s  to  fo c u s  a t t e n t i o n  on  s e l e c t e d  a r e a s  o f  r e s e a r c h  w here  s p e c i a l

n e ed s  an d o p p o r tu n i t i e s  e x i s t
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One su ch  m e e ti n g  was h e ld  to  f o s t e r  in c r e a s e d  a p p l i c a t i o n  of  w e l l -  

e s t a b l i s h e d  la b o r a to r y  t e s t s  o f  v i s u a l  f u n c t io n  an d p e rf o rm an c e  to  th e  

c l i n i c a l  d ia g n o s i s  o f v a r io u s  ty p e s  o f eye p ro b le m s , p a r t i c u l a r l y  th o s e  

In v o lv in g  th e  r e t i n a  and h ig h e r  c e n t e r s  in  th e  v i s u a l  n e rv o u s  sy s te m .

T h is  m e e ti n g  wa s v e ry  s u c c e s s f u l  in  g e n e r a t in g  s e v e r a l  e x c e l l e n t  p ro p o s a ls  

f o r  e f f e c t i n g  t h i s  t r a n s f e r ,  an d we hav e a l r e a d y  s o l i c i t e d  re s e a rc h  

c e n t e r  an d p r o j e c t  g r a n t  a p p l i c a t i o n s  to  t e s t  t h e i r  f e a s i b i l i t y .

A second  w ork shop , on  low v i s i o n ,  w i l l  be h e ld  i n  l a t e  S p r in g . I t s  

p u rp o se  w i l l  be to  a s s e s s  r e s e a r c h  n e ed s  an d o p p o r tu n i t i e s  in  th e  

r e h a b i l i t a t i o n  o f th e  m i l l i o n s  o f  p e o p le  w ho , th ough  n o t l e g a l l y  b l i n d ,  

s u f f e r  fr om  v a r io u s  d e g re e s  o f v i s u a l  im p a ir m e n t.  Th e f u n c t io n a l  needs 

an d c a p a b i l i t i e s  o f su ch  in d iv id u a l s  have  n e v e r been  s a t i s f a c t o r i l y  

a s s e s s e d ,  n o r  h a s  th e r e  b e e n  a d e q u a te  e v a l u a t i o n  of  th e  u t i l i t y  an d 

p r a c t i c a l i t y  o f  m os t o f th e  d e v ic e s  now a v a i l a b l e  to  a id  th em . We ho pe  

t h a t  t h i s  w ork shop , w hi ch  w i l l  in c lu d e  e x p e r t s  in  ey e c a r e ,  r e h a b i l i ­

t a t i o n ,  s p e c i a l  e d u c a t io n ,  an d o th e r  f i e l d s ,  w i l l  be  th e  f i r s t  in  a

s e r i e s  o f  s p e c i a l  e f f o r t s  to  s t im u la te  r e s e a rc h  w hic h c a n  b e n e f i t  

v i s u a l l y  h a n d ic a p p e d  p e o p le .

R e se a rc h  C e n te r s

A lt hough  N E I 's  p ri m a ry  m et ho d f o r  s u p p o r t in g  v i s io n  r e s e a rc h  i s  th e  

i n d iv id u a l  p r o j e c t  g r a n t ,  th e  f u l l  ra n g e  o f NIH s u p p o r t m ec ha ni sm s a r e  

u sed  w her e c ir c u m s ta n c e s  w a r r a n t .  For in s t a n c e ,  th e  NEI r e s e r v e s  

r e s e a r c h  c o n t r a c t s  f o r  s p e c i f i c  p u rp o s e s , nam el y th e  s u p p o r t o f  m u l t i ­

c e n t e r  c l i n i c a l  t r i a l s  an d develo pm en t o f s p e c i a l i z e d  r e s e a r c h  r e s o u r c e s .



867

R ese a rc h  c e n t e r  g r a n t s  a r e  a l s o  u sed  In  s p e c i a l  s i t u a t i o n s  w he re  t h i s  

a p p ro a ch  se em s a d v a n ta g e o u s .

In  p a r t i c u l a r ,  th e  C ore  C e n te r  G ra n t I s  use d  In  s e t t i n g s  w her e th e r e  a r e  

a l r e a d y  a nu mb er o f h ig h  q u a l i t y  v i s i o n  r e s e a r c h  p r o j e c t s  su p p o r te d  by  

th e  NE I. The  c o re  g r a n t  c a n  p ro v id e  c e n t r a l i z e d  s e r v i c e s  an d f a c i l i t i e s  

w hic h  c an  h e lp  s t r e n g th e n  th e  o v e r a l l  r e s e a r c h  e n v ir o n m e n t,  h e lp  u n if y  

d i s c r e t e  e f f o r t s  I n to  a  c o h e s iv e  w h o le , an d th e re b y  c r e a t e  o p p o r tu n i t i e s

f o r  f u r t h e r  p r o g r e s s .

S p e c ia l iz e d  C l i n i c a l  R e se a rc h  C e n te r  G ra n ts  a r e  In te n d e d  to  f o s t e r  th e  

a p p l i c a t i o n  o f s c i e n t i f i c  m eth ods to  r e s e a r c h  In v o lv in g  huma n p a t i e n t s .

A key  o b j e c t i v e  I s  to  i n c r e a s e  c o l l a b o r a t i o n  b e tw ee n  l a b o r a to r y  an d 

c l i n i c a l  I n v e s t i g a t o r s .  Th e a p p l i c a t i o n  to  c l i n i c a l  d ia g n o s i s  o f  v i s u a l  

f u n c t io n  t e s t s  d e v e lo p e d  i n  th e  l a b o r a to r y ,  w hic h  1 m en ti o n ed  b e f o r e ,  i s  

one ex am pl e o f th e  ty p e  o f p r o j e c t  t h a t  c o u ld  be s u p p o r te d  by  t h i s  

m echan is m . S tu d y  o f  th e  n a t u r a l  h i s t o r y  o f d i s o r d e r s  su ch  a s  s e n i l e  

m a c u la r d e g e n e ra t io n  I s  a n o th e r .

D u ri n g  th e  co ming y e a r ,  we e x p e c t to  s u p p o r t a p p ro x im a te ly  17 C or e 

C e n te r  G ra n ts  an d 8 S p e c ia l i z e d  C l i n i c a l  R ese a rc h  C e n te r  G ra n ts . In  

g e n e r a l ,  th e  NEI u s e s  r e s e a r c h  c e n t e r  g r a n t s  to  s u p p o r t e n v ir o n m e n ts  

w he re  a f u l l  ra n g e  o f s t u d i e s  c a n  be c a r r i e d  o u t ,  fr om  b a s ic  l a b o r a to r y  

r e s e a r c h  to  a p p l ie d  s t u d i e s  o f  te c h n o lo g y  t r a n s f e r ,  an d  th e  f u l l  ra n g e  

o f s u p p o r t m echan is m s— r e s e a r c h  g r a n t s ,  f e l l o w s h ip s ,  and  r e s e a r c h  

c o n t r a c t s — may b e  b ro u g h t to  b e a r  on  v i t a l  p ro b le m s  In  v i s i o n  r e s e a r c h .
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D is s e m in a ti o n  o f In fo rm a ti o n

In  a d d i t i o n  to  th e  e x te n s iv e  In fo rm a ti o n  d is s e m in a t io n  a c t i v i t i e s

a s s o c i a t e d  w it h  th e  an nounce m en t o f  r e s u l t s  fro m th e  D ia b e t ic  R e ti n o p a th y  

S tu d y , th e  N a ti o n a l Eye I n s t i t u t e  engag ed  in  a nu mb er  o f o th e r  p u b li c  

in fo r m a ti o n  an d e d u c a ti o n  p r o j e c t s  d u r in g  th e  p a s t  y e a r .  Many o f  th e s e

w er e r e l a t e d  to  NIH an d HEW B ic e n te n n ia l  a c t i v i t i e s .  O th e rs  c a l l e d

a t t e n t i o n  to  w orl dw id e  p ro b le m s o f  b l in d n e s s  an d p o s s ib l e  a p p ro a c h e s  to  

t h e i r  s o lu t i o n  in  c o n ju n c t io n  w it h  th e  new  I n t e r n a t i o n a l  Ag en cy  f o r  th e  

P r e v e n ti o n  o f B li n d n e ss  an d th e  W or ld  H e a lt h  O rg a n iz a t io n  in  s u p p o r t o f 

th e  19 76  W or ld  H e a lt h  Day them e " F o r e s ig h t  P re v e n ts  B l in d n e s s ."  In  

o th e r  a r e a s ,  m ess ages  on  th e  p r e v e n ti o n  an d t r e a tm e n t  o f  ey e d i s o r d e r s

w er e d is s e m in a te d  v i a  r a d io  s p o t announce m ents  an d a s e r i e s  o f  w ee kl y

new sp aper co lu m ns.  We d i s t r i b u t e d  o v e r 4 4 ,0 0 0  p u b l i c a t i o n s  on  ey e 

d i s o r d e r s  an d r e s e a r c h  an d re sp o n d ed  to  mor e th a n  3 ,0 0 0  p u b l ic  i n q u i r e s .  

A s s is ta n c e  was p ro v id e d  to  a g r e a t  nu mbe r o f news  m ed ia  r e p r e s e n t a t i v e s

f o r  th e  p r e p a r a t io n  o f s t o r i e s ,  a r t i c l e s ,  o r  p ro g ra m s d e a l in g  w it h  

v i s i o n  an d ey e r e s e a r c h .  In c lu d e d  among ou r p la n s  f o r  th e  co m in g y e a r  

a r e  a  co nsu m er  b o o k le t on  ey e c a r e  an d e y e g l a s s e s ,  a t  l e a s t  two m a jo r 

p r o f e s s i o n a l  j o u r n a l  e d i t o r i a l s  on  a d v an ces  in  ey e c a r e  an d v i s io n  

r e s e a r c h ,  an d e f f o r t s  in  s u p p o r t o f  a  n a ti o n w id e  gl aucom a s c r e e n in g  

p ro gra m  b e in g  p la n n e d  by  th e  N a ti o n a l S o c ie ty  f o r  th e  P re v e n ti o n  o f

B li n d n e ss
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Program Pla nnin g

As I in fo rm ed  th e co m m it te e l a s t  y e a r , th e  N a ti o n a l A dvis ory  Eye C ounci l 

i s  updating and ex pan din g i t s  1975  v i s io n  r ese a rc h  progra m p la n . T his  

e f f o r t  i s  now w e ll  a lo n g , and a th re e-v o lu m e rep o rt i s  e xp ecte d  to  be  

p u b li sh ed  in  June o f  t h i s  y e a r . T h is  se co nd r ep o rt i s  e xp ecte d  to  

p rov id e  gu id ance to  th e  N a ti o n a l Eye I n s t i t u t e  in  s e t t in g  r esea rch  

p r i o r i t i e s  fo r  th e  n ex t f i v e  y e a r s .

In  c o n c lu s io n , Hr . Cha irm an , to  su pport  th e a c t i v i t i e s  I hav e d is c u s s e d ,  

a s  w e ll  as o th e r s  d e s ig n e d  to  p reven t and a l l e v i a t e  b li n d n e s s  and v is u a l  

d i s a b i l i t y ,  th e N a ti o n a l Eye I n s t i t u t e ' s  budget  r eq u e st fo r  FY 19 78  i s  

$ 6 4 ,9 8 1 ,0 0 0 .
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FISCAL  YEA R 19 7 7 BUDGET

Mr. F lood. For fiscal year 1977 the Congress added $17 million to 
your budget ?

Dr. Kupfer. Yes, sir.
Mr. F lood. How is tha t additional money being used and which 

programs have you st rengthened with tha t money?
Dr. K upfer. The major portion of funds received in fiscal year 1977 

have been directed toward the area of diabetes. As you know, this is 
probably the leading cause of new adult blindness in the United States, 
and a major public health problem. There  are a number of eye prob­
lems that occur in the diabetic which in terfere  considerably with the 
quality of life. As the diabetic lives on the average longer and longer, 
these complications are occurring more frequently. Diabetic retinop­
athy is one example, an increased rate of cataract development is 
another.

We have devoted a considerable amount of the increased funds to 
basic research on diabetes-related eye problems as well as clinical 
research to preserve the vision of patents suffering from diabetic 
retinopathy.

FU ND ING RATE OF RESEARCH GRANTS

Mr. Flood. What percentage of your approved grant aplications 
will you fund at the $64 million level ?

Dr. Kupfer. We will fund approximate ly 55 percent of our ap­
proved g rants  in fiscal year 1977.

FIS CAL YEAR 1978 FU ND IN G

Mr. F lood. I f this committee wanted to provide your Inst itute with  
an increase in 1978 similar to the 1977 increase, could you effectively 
use tha t amount of money to support high qual ity research ?

Dr. Kupfer. Yes. We have seen a marked increase in the number of 
excellent research grant applications coming into the National Eye 
Institute. As a matter of fact, in 1977 it is estimated that approxi­
mately 460 grant applications will come in, and in 1978 we project that 
there may be in excess of 500 new grant  applications.

PROGRAM EM PH AS IS  W IT H INCR EASED FU ND IN G

Mr. F lood. In  what program areas would you invest an increase of 
$17 million?

Dr. Kupfer. The increase would be invested in several program 
areas. I think tha t the single most important program is in the area 
of retinal and choroidal diseases because these disorders account for 
more than 30 percent of all visual disability, because there are some 
exciting new opportunities in the field, and because these are diseases 
which affect people of all ages.

There are also some unique opportun ities in the area of cataract 
research tha t we would want to expand. As you know, we have been 
very interested in the effect th at  diabetes has in speeding up th e devel­
opment of  senile cataract.
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I think it very appropria te to indicate, as a followup to testimony 
from the Ins titu te on Aging, tha t the development of cataract is a 
sign of aging that we are very concerned with slowing down. We have 
developed some very exciting techniques in the laboratory to slow the 
development of diabetic cataracts  and these are almost at a stage 
where they can be tested in patients.

PHOTOCOAG ULA TION IN  DIABETIC RE TIN OP AT HY

Mr. Flood. Is photocoagulation accepted as an effective procedure 
for treat ing diabetic retinopathy or is tha t still, as it was last time 
we talked about it, very experimental?

Dr. Kupfer. Sir, I think tha t as far  as the visual research com­
munity was concerned, one of the most exciting things tha t happened 
last year was the evidence that  emerged from our collaborative clin­
ical tr ial  on the use of photocoagulation in trea ting  diabetic retinop­
athy. The evidence demonstrated tha t this technique is beneficial in 
reducing the development of blindness in patients with diabetes who 
have adverse changes in thei r retina.

This is one of the most significant clinical trials in medicine in 
terms of  the magnitude of the beneficial effects of treatment. It  is also 
significant in terms of its acceptance by the ophthalmic community.

Mr. F lood. As always in things like this, are there any adverse side 
effects associated with this procedure such as retinal degeneration?

Dr. K upfer. There are two adverse side effects which I will mention 
to you. I would hasten to add that  they are very much overshadowed 
by the beneficial effects.

The first adverse side effect is tha t there is a transitory decrease 
in visual acuity, but for most cases this is usually fully restored by 
1 or 2 years af ter  the treatment. This is not a significant decrease in 
tha t it represents the loss of ability to see the smallest line on the 
visual acuity chart tha t the patien t would see prio r to treatment.

The second adverse effect tha t has been noted is a small to moderate 
decrease in the side vision of some of these patients. I would add 
tha t the technique of photocoagulation is evolving to the point where 
these two adverse effects could be eliminated.

Air. Flood. How long do you think it is going to be before this 
procedure is commonly accepted in all of our medical centers?

Dr. Kupfer. It  is now commonly accepted. As a ma tter of fact, we 
heard recently th at in one of the Western States a hospital which had 
not been certain about investing in the necessary equipment, which 
costs in excess of $30,000, has proceeded on the basis of the results of 
these studies, and has invested in a photocoagulator.

COSTS ASSOCIATED W IT H PHOTOCOAGULATION

Mr. F lood. Is the procedure going to be so expensive to perform 
tha t it is going to be beyond the  reach of the average taxpayer?

Dr. Kupfer. No, sir. The following combine to make i t relatively 
inexpensive: (1) it is a  relatively simple procedure in the sense tha t 
it can be done in an outpatient setting—it does not require hospital iza­
tion, and (2) it usually takes from 1 to 2 hours to perform, with the 
possibility of a second treatment being necessary.
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COST OF TR EA TM EN T PROCEDURES

Mr. F lood. Since we mentioned that , generally how carefully do you 
consider the cost of any procedures ?

Dr. Kupfer. We are very concerned with cost. As a mat ter of fact, 
we are now in a position to increase the number of procedures th at are 
done in an outpatient setting.

Mr. Flood. That  is one of the factors examined when you have a 
development of procedures, isn’t it ?

Dr. Kupfer. Definitely, sir. For instance, one of  the things we are 
trying to do is to slow down the costs of the development of  cataracts. 
We have looked at information t ha t tells  us th at if we can slow down 
the development of a catarac t by 10 years, we will reduce by almost 
half  the number of people requir ing surgery to remove the cataract.

DIABETIC CATARACTS

Mr. Flood. What is the  status of your work on diabetic cataracts?  
As I  recall, we talked about the  development of very powerful drugs 
to slow down the development of cataracts. Are you still in the clinical 
tria l stage on th is or what ?

Dr. K upfer. As I discussed last year, we do have some very powerful 
inhibitors of the enzyme tha t is related to the development of diabetic 
cataracts. This past year has been spent in increasing the effectiveness 
of these drugs. We now have a group of drugs which we thin k are not 
only very powerful but seem to be acceptable to the body.

CATARACT DRUGS

Mr. F lood. If  these drugs you are talking about are approved by 
FDA  and widely used, would it eliminate the need fo r surgery ?

Dr. Kupfer. Not al together, but we hope that  by slowing down the 
development of catarac t in patients with diabetes, that fewer of them 
will actually need surgery.

CAUSE OF CATARACT

Mr. F lood. Do your researchers have any idea of the causes of 
cataracts? We often hear some people speculate tha t the concentra­
tions of  calcium cause cataracts.

Dr. Kupfer. Yes, sir, you are quite righ t on that . There is a hy­
pothesis that  the development of a cataract is related to the fact t ha t 
with age the proteins in the lens begin to clump together. When the size 
of these clumps reaches a certain  level, light can no longer be tra ns­
mitted through the lens in an orderly  manner. There is some evidence 
to suggest tha t this clumping is related to the increased levels of cal­
cium in the lens.

This awareness now opens the possibility of testing this hypothesis 
experimentally.

clinical trials

Mr. F lood. Again, on the clinical tr ials,  what is the s tatus of clinical 
tria ls on the drug ARA-AMP in trea ting  the disease.
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Dr. Kupfer. This  drug  is used in trea ting herpes simplex viral in­
fection of the cornea. The trials  have been completed, and the drug 
has been approved for general use by the FDA, ARA -AMP, now 
called v idarabine, is the second d rug to be developed for the specific 
treatment of viral disease.

CORN EAL TRAN SPLANTATION

Mr. Flood. Are you making any progress in reducing the rate of 
rejection in the corneal transplants?

Dr. K upfer. This, of course, is p art  of an overall problem in trans­
planta tion immunology. Even though corneal transplantation has been 
comparatively more successful than transplantations of most other 
tissues, we are still very anxious to improve the success rate,  particu ­
larly in diseases which have not responded as well as others to this 
procedure.

This is a very h igh prio rity  research area which will be coordinated 
among many Insti tutes a t NIH.

CORNEAL DISEASE

Mr. F lood. What  kind of work are you now supporting in the  whole 
area of corneal disease and what do you plan to  support in 1978?

Dr. Kupfer. We are focusing on three areas of corneal disease. We 
are very much concerned with the control of the herpes simplex in­
fection—the common virus tha t causes fever blisters. Herpes is the 
main cause of serious eye infections in the United States. Research will 
continue on the  development of new drugs to improve the treatm ent 
of this disease and prevent its recurrence. The second main area of 
corneal research is t ransplantation immunology. The thir d is the de­
velopment of means to reverse ulceration of the cornea. This is a bio­
chemical problem.

Mr. F lood. Mr. Ear ly?
CATERACTS

Mr. E arly. In  response to the chairman’s question, you said if you 
can delay the development of cata racts by 10 years, you can reduce the 
rate of eye surgery 50 percent.

Dr. K upfer. Approximate ly 45 percent, yes, sir.
Mr. E arly. Could you elaborate ?
Dr. Kupfer. Yes, sir. There are approximately 350 to 400,000 

cataract extractions performed in the United States each year. Of 
course, the reason for the catarac t surgery is that an individual’s visual 
acuity is reduced to the point he or she no longer has useful vision. I f 
we can delay the development of the cataract by 10 years, so that the 
average age a t which the cataract would in terfere with vision would 
be advanced by 10 years, then only about 55 percent of the people who 
are presently being operated on would need surgery.

Mr. Early. Do you think you have enough research money in tha t 
area?

Dr. Kupfer. Cata ract research is one area in which effort has been 
extremely well-organized. Catarac t researchers throughout  the United
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States has formed a collaborative group in which they exchange in­
formation in a very free-flowing fashion. I think  this organizational 
capability allows for the most effective use of the funds provided by 
the National Eye Institute.

I also thin k tha t whenever there are very good research ideas to be 
tested, the rate with which the research would proceed would always 
be grea ter if more resources were available.

AN IM AL  MODELS

Mr. Early. I notice in your last testimony on the  aging, you sug­
gested tha t there was not enough animal research being done with 
regard to their unique problems. How does this relate to eye research?

Dr. Kupfer. Do you mean animal models?
Mr. E arly. Yes.
Dr. Kupfer. Development of animal models, as you might imagine, 

is a very desirable goal in any research situation. In the case of dis­
eases of the eye, we, I  think,  have been limited as much as any other 
research area. For  instance, we do not have a good model for diabetic 
retinopathy, or for macular degeneration, which is probably the main 
cause of blindness, and a devas tating  problem for the older age group. 
On the other hand, we have put some resources into developing animal 
models of certain retinal degenerations. We do not have a model for 
glaucoma as i t exists in humans, but we do have a model to study the 
effects on increased pressure in the eye on the function of the optic 
nerve.

So it is, if you will, a mixed bag in terms of animal models.
Mr. E arly. Dr. Fredrickson, do we have the cooperation of the In­

stitute  with regard to the veterinary research, aging, and the eye?
Dr. F redrickson. Yes, we do, I think, very well. We have a Division 

of Research Services, which you do not ordinarily hear about during  
the hearings, tha t has the staff of about 17 veterinarians who have 
central responsibilities. They also maintain a genetic breeding bank 
where 150 rare  lines are maintained.

So we provide centrally, and coordinate quite effectively, the vet­
erinary suppo rt for all the Institu tes.

Mr. Early. So with the cooperation or the communication, they 
would be looking into the eye of the aged, et cetera?

Dr. F redrickson. The Division of Research Services would be very 
helpful in setting up animal models or maintaining them if they were 
developed by the Insti tute through its own activities.

Mr. F lood. Mr. Conte?

FISCAL YEAR 19 77 BUDGET

Mr. Conte. Dr. Kupfe r, last year we appropria ted $64 million for 
the Institute.

Dr. Kupfer. Yes, sir.
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Mr. Conte. I offered an amendment to increase the amount pro­
posed by the administ ration  a t tha t time. I  fe lt the  budget request did 
not even take care of  the amount of inflation tha t had taken place dur­
ing the 12-month period. I think the National Eye Insti tute is an out­
standing Ins titute which has done a tremendous job.

Dr. K upfer. Thank you.
Mr. Conte. You point  out in your statement some of the break­

throughs tha t you have made. Now this year you are asking for 
$64,981,000 which is a $981,000 increase. Tha t doesn’t even cover the  
inflationary spiral , does it? Do you think  tha t this is going to be a 
sufficient amount of money to enable you to do everything you want  
to do every thing you want to do in the National Eye Inst itute ?

Dr. Kupfer. Sir, as you pointed out, there was a significant in­
crease in funding for fiscal year 1977. I  would say tha t new programs 
tha t were s tarted,  and expanded programs tha t have been put into 
effect in 1977 will be maintained in 1978.

PRO FESSIONAL JU DG EM EN T BUDGET

Mr. Conte. What d id the National Eye Inst itute originally ask for?
Dr. Kupfer. Sir, I think the figure was approximately $70 million.

cataracts

Mr. Conte. Congressman Ea rly  asked you about your ca tarac t pro­
gram. Has there been any work done on what actually causes the 
cataract condition ?

Dr. Kupfer. As you know, sir, there are three types of cataracts 
tha t we are concerned with. There is the congenital cataract which 
inter fers with vision in the newborn and  young persons. There is the 
senile cataract, which affects people in the o lder age groups, and then 
there is the cataract related to a number of diseases, the most im­
por tant one being diabetes.

We have been moving ahead on all three fronts. For the first time 
we have been able to successfully take the lens from a child at the 
time of surgery and grow this lens in tissue culture so we can study 
what defect exists in the lens and learn more about the mechanism 
for the development of congenital cataract.

DIA BET IC CATARACTS

In  the case of diabetic cataract, there have been major advances 
along the lines of knowing what the basis of the diabetic process 
is in hastening the cataractous process and even more impor tant, 
developing drugs which slow tha t process down in animals made 
diabetic.

Fortunately, these drugs  turn out to be very potent and yet at 
the same time not apparently  dangerous to man or animals. There­
fore, I think we are on the verge of conducting clinical tria ls to see 
whether these drugs will be effective in people with diabetes.
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LENS IMPLANTATION

Mr.  Conte. H ow widely used is the lens  im plan tat ion pro ced ure  at  
the  pre sent  time?

Dr.  K upfer. T her e pro bably  are  between 350,000 and 400,000 ca ta­
ract  ex tra cti ons done each year  in the  Un ite d Sta tes . I t  is est imated 
abo ut 30,000 of these invo lve in tra oc ular  lens im pla nta tio ns , or  ap prox ­
ima tely  10 percent .

Mr . Conte. The Jo sl in  Cl inic is doing  a lot  of  wor k on th is  in 
Bos ton, isn ’t  it ?

Dr.  K upfer . Yes, there are  a numb er of  insti tu tio ns  in Bos ton,  
Jo sli n C linic, th e M assa chusett s E ye  an d E ar  In firma ry.

Mr. Conte. Air. Ch air man , I  will  not tak e the tim e now to ask  
fu rther  quest ions . I  wi ll subm it the  res t for  the  record.

DIABETIC RETINOPATHY VITRECTOMY CLINICAL TRIAL

Air. F lood. H ave you sta rte d your  v itre cto my  clin ical  tr ia ls  and if  
so, how m any  clinics a re i nvo lved  in  th at ?

Dr . K upfer. Yes, sir , we be gan  th e r ecru itm en t o f pa tie nt s thi s pa st 
October. T her e a re 13 clin ics invo lved.

Mr.  F lood. H ow long will  it  tak e to  complete th is  tr ia l and how 
much will the tota l cost be?

Dr . K upfer. The to ta l cost wil l be approx im ate ly $1 mil lion  pe r 
year  an d it  is pro gra me d fo r ap prox im ate ly 5 yea rs. Of course , the 
firs t stage will  be the  rec ru itm en t of an ade qua te numb er of pa tie nts 
to  give us  def initi ve re sul ts.

CLINICAL TRIALS

Mr.  F lood. Y ou hav e talked abo ut several of  these c lin ica l tr ia ls  so 
far . How many are  you su pp or tin g th roug ho ut  y ou r In st itute  a nd in 
wh at areas?

Dr . K upfer. A s you know, we hav e pr im ar ily  focused ou r contr ac t 
prog ram on  t he  sup po rt of  cl inical tri als . A t the  p res ent tim e we have  
two mu lti- cen ter  clin ica l tri als.  AVe have  the diabet ic re tin op athy  
pho tocoag ula tion clin ical  tr ia l, and  now we have beg un the  diabet ic 
re tin op athy  vit rec tom y cl inical  tr ia l.

Mr . F lood. Fo r the record , please give to the com mit tee a lis t of 
your  clinica l tr ia ls  a t c ur rent  st atus  an d the est imated d at a completion  
and  th e es timated cost to  complete each  one.

Dr . K upfer . Yes, si r, we will be ha pp y to.
[T he  in form ati on  f ol lows:]
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CURRENT STATUS OF NATIONAL EYE INSTITUTE CLINICAL TRIALS
(Doll ars in Thousands)

Contract-Supported 
C lin ical  T ria ls :

1977 Estimated
Estimated Date of

Costs Completion

Estimated Additional
Costs through
Completion Status

Diabet ic Retinopathy 
Vitrectomy Study $527 1982 $2,495 Has 13

pa rt ic ip ating 
c li n ic s , one 
coord ina ting cente r, 
one reading cen ter . 
Pa tient  enro llment 
w il l to ta l 800.

Diabet ic Retinopathy 
Study 965 1981 7,015 Has 15

part ic ip ating 
c li n ic s , one 
coo rdin atin g cente r, 
one reading cen ter.  
Pa tient enrollment 
to ta ls  1,758.

Expanded Diabet ic 
Retinopathy Study 700 1983 8,500 I t  is  estimated 

that  th is  t r ia l 
w il l have 
approximate ly 20 
pa rt ic ip ating 
c li n ic s , one 
coo rdinating  center 
one reading center 
and 3,000 pa tie nts.

In tra oc ular  Lens 
Implants - 1981 4,473 Tria l presen tly 

in planning stage, 
expect to re cru it  
approximately 500 
pa tients  in  f i r s t  
year .
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CURRENT STATUS 01' NATIONAL LYE INSTITUTE CLINICAL TRIALS 

( In  Thousands o f  D o ll a rs )

Researc h Gra nt  Sup po rte d C li n ic a l  T r ia ls

Est im ate d

Proqram I n s t i t u t io n C urr e n t Suppo

R e ti n a l & Cho ro id a l Dis eases Johns Hop kins  U n iv e rs it y  H osp ita l $200

R e ti n a l & C horo idal Dis eases Mayo Fou nd at ion 75  '

R e ti n a l & C horo id a l Diseases Penns yl va nia H op s ita i 122

R eti n a l J Cho ro id a l Dis eases Johns Hop kins  U n iv e rs it y  H osp it a l
3 5 V

R e ti n a l & C horo id a l Diseases U n iv e rs it y  o f C a l i fo r n ia , 109
Los An ge les

Glaucoma U n iv e rs it y  o f  C a l i fo r n ia , 130
San Diego

Glaucoma U n iv e rs it y  o f I l l i n o i s
3 7 -Z

Senso ry -M oto r D is o rd ers  & U n iv e rs it y  o f C a l i fo r n ia ,
2 2 ^

R e h a b il it a ti o n Berk e le y

T o ta l , est im ate d - $730

^ R e p re s e n ts  p la nn in g  stag e o n ly fo r  de ve lopm en t o f  p ro to c o ls  and te s t in g  o f  fo rm s.
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GLAUCOMA

Mr. Flood. Another  area the committee is interested in, of course, 
is research in the treatm ent of glaucoma. We have not had much 
chance to t alk about th at. What looks promising in this area and how 
are you going to suppor t that  in 1978 ?

Dr. Kupfer. We are primari ly concerned with two areas in glaucoma 
research. The firs t is di rected toward the relationship of the increased 
pressure in the eye and its ability to damage the function of the eye. 
There are many people who have elevated pressure in the eye. We call 
them ocular hypertensive patients. Yet only a certa in number of these 
individuals will ac tually have damage to th eir eye resulting  in blind ­
ness. Much of our effor t is directed toward t ryin g to  identi fy the pa­
tients who have elevated pressure and are at high risk to developing 
impaired visual function.

Mr. F lood. Do you have any new diagnostic test now for detecting 
the early  onset of glaucoma ? We talked about a blood test being under 
study. What is the status there ? Is tha t widely used ? What will that  
cost?

Dr. Kupfer. There is a blood test which fortunately  is used ra ther  
extensively for a variety of reasons. It  consists of the typing of lympho­
cytes, the so-called HLA antigens present on human lymphocytes. 
There have been preliminary reports in the literature th at the person 
with elevated intraocular  pressure who will go on to develop glaucoma 
has a different blood typing than  the individual whose eye can tolerate 
the elevated pressure without  damage. This, along with a variety  of 
other tests is being used to differentiate these two groups.

Mr. F lood. W hat is it going to cost the glaucoma patients  annually 
in the treatm ent of th at disease ? Most people, as you say, are over the 
age of 65 and tha t makes the cost a very, very real burden in  this 
problem.

Dr. Kupfer. You a re quite  righ t. I  th ink this  is why it is so impor­
tan t to try  to differentiate between the people who may have elevated 
pressure and will never get in to trouble and the people who have ele­
vated pressure and will get into trouble.

The first group will not need the same careful surveillance and 
therefore  their  medical care will be much less than the second group 
who are at high risk.

Mr. Flood. I s there any way to reduce the cost of the t reatment of 
glaucoma ?

Dr. Kupfer. I  th ink the best way, of course, is to identi fy the indi ­
viduals who need not be seen as frequently by the ophthalmologist and 
need not receive drug  treatment. In  this manner, the cost would be 
much less.

Mr. F lood. Since we say over half  the people affected with glaucoma 
are over 65, are you planning any collaborative research with the 
Aging Institute  on this disease?

Dr. Kupfer. We have not discussed the area of glaucoma as much 
as we have discussed cataract.  There appears to be a stronger correla­
tion between the development of cataract and aging.

I might add to our discussion on glaucoma th at in try ing  to reduce 
the cost of glaucoma, our  main emphasis will be on reducing the cost 
of surgical treatment, that is, to reduce the number of people who 
must have surgery and therefore incur addi tional costs.

8 7 -1 55  0  -  77 -  56
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In our intramura l program in Bethesda we have recently buil t a Q-switched laser, a special type of laser used to make a new opening for fluid to leave the eye. We will begin to see whether this instrument can be used on an outpat ient basis to t rea t chronic glaucoma. If  th is turns  out to be successful, there will be a m ajor reduction in the eco­nomic impact of glaucoma.

LENS IMPLANTS

Mr. F lood. Have you made a determinat ion as to whether the artifi ­cial lens implants are of grea ter benefit than the conventional cata ract surgery ?
Dr. Kupfer. We are very anxious to make that determination, Mr. Chairman. As a mat ter of fact, one of the act ivities that will be taking place in fiscal 1978 will be the design of a. clinical tria l to answer this very question, whether the benefits of intraocular lenses may outweigh the problems that  they may create.

DISSEMINATION OF INFOR MATION

Mr. Flood. What steps are you taking to educate the public about eye diseases ?
Dr. K upfer. We have a very active public information program. As you know, we have disseminated widely the results of the diabetic retinopathy study on the use of photocoagulation; we have distributed over 44,000 publications and we have cooperated with other countries in international programs on the prevention of blindness. The World Heal th Organiza tion had as their World Health Day theme this past year, “Foresigh t Prevents Blindness.” We have been very active in the dissemination of information through out the U nited States  in associa­tion with th at activity.
Mr. Flood. Thank you very much.

EFFECTS OF REDUCTION IN  FUNDING

Mr. Conte. Mr. Chairman, may I go back to my question about the appro priat ion request? You can elaborate for the record or  not, as you wish.
You said you asked for $70 million. The figure we have before us from 0 MB  is $64.9 million. My question would be : Are there any ma­jor areas of research which you would like to fund but will be unable to do so because of having $5.2 million less than you need ?
Dr. K upfer. As you know. sir. apnroximately two years ago the Na­tional Advisory Fve Council brought  forth the program planning re­port and at t hat  time the projected budget to take advantage of all the research opportunities and respond to the needs for  1978 was approxi­mately 8112 million.
The National Advisory Eye Council has just completed a second cycle on the ir program plann ing report. The preliminary estimates are approximately  $118 million. That  is the level that  the Advisory Council fpels would he n^ce^sarv to take advantage of all the research opportunities  that  exist in which there is a high probability  for success.
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Ms. Wormser. Mr. Conte, I  might add to that.  The  request tha t was 
transmitted to the Department by the Public Health Service for the 
Eye Institute was $57 million. I think  that the  difference that  has been 
discussed here was part of the interna l distribution of funds within  
the Public Health  Service and perhaps within N IH.

Mr. Conte. Where does the $70 million come from then? Can you 
clari fy that?

Ms. W ormser. I believe tha t was the request that  the Eve Institute 
made init ially in the development of the  N IH  budget to NIH.

Mr. Conte. Tha t is what I asked. That was my original question. 
My followup question is : They must have had a reason for submitting 
a budget of $70 million. Now they wind up with a budget of $64.9 mil­
lion, which falls some $5.1 million short of what they requested. So 
they had to cut out some program. They didn ’t just go and take a fig­
ure out of the dark and say we want $70 million. They must have had a 
budget there.

As a result of tha t cu t they are going to have to cut back some pro­
grams. I would just like to  know what those programs are and where 
you are going to have to  t ighte n up your belts. I  think tha t is a fai r 
question.

Dr. Kupfer. Mr. Conte, let me go back to a comment I made earlier. 
I do want to repeat tha t w ith the significant increase in funding tha t 
we received in 1977 tha t there is no doubt tha t we can maintain  t ha t 
momentum in 1978.

On the other hand, there are no additional resources for new pro­
grams. I  think it might be appropriate to mention briefly some of 
those new opportunities.

I  think the first is tha t we do have the oppor tunity now to apply  
many of the techniques learned in the lab oratory to the studv of retinal 
disease tha t have not been done in a svstematic way before. Since 
retinal disease accounts for more than  30 percent of all visual disa­
bility and blindness, this would be an extremely high prio rity  area.

We held a workshop last  October on improving the diagnosis of 
retinal disorders by bringing  together the labora tory researcher and 
clinician to facilitate the applicat ion of experimental testing proce­
dures to clinical problems. I  think we have significant opportun ities 
ready to be exploited in this area.

A second area of opportuni ty is in cataract research. We have 
brought about a cooperative program among approx imately  20 cataract 
researchers for exchange of information and for focusing research on 
the human lens and human cataract development. There is no doubt 
that some of these research opportunities  are ripe for exploita tion at 
the present time.

So I  would say th at this  is a major area of exploitation.
The third area is glaucoma where there is great opportunity to test 

new drugs and the hypothesis of whether one can differentiate  the per­
son with increased pressure who does not lose vision from the person 
with increased pressure who does lose vision. This, I think,  will await 
additional resources.

Mr. Conte. Th at’s the answer I was looking for. I, for one, will 
do all I can to see t ha t those funds and programs are put  in the bill.

Thank you.
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MA RIHU AN A AS TREA TM EN T FOR GLAUCOMA

Mr. Natcher [p resid ing] . From  t ime  to  tim e d ur ing t he pa st seve ral 
months , we have been r eading  ar tic les  to the  effect th at  the use o f m ar i­
huana has  a tend ency to  re lieve pre ssu re as fa r as th e eye i s concerned.

Dr . K upf er. Yes, sir.
Mr.  Natcher . I s the re any  tru th  to  that ?
Dr . K upf er. There  is no d oub t tha t when m ari huana i s ad minis tered , 

eit he r smoking or int rav eno usl y, it  does produce a fal l in in tra oc ular  
pressure. I  th ink the question th at  is a bso lute ly esse ntia l to  a nsw er is:  
Does th is fal l in pressu re las t fo r a reasonable len gth  of tim e so th at  
mar ihua na  can be effective  and prac tic al in the  tre atmen t of a person  
wi th glau com a?

Mr. Natcher. H ave  you said  that  to anyo ne in th e N ati onal In st itut e 
so t hat  it  could be pub licized? Some peop le believe t hat th a t is going 
to convince a lot  of boys and gi rls  th at  the y ou gh t to  cc .iti nue wi th 
mari huana. The las t part  o f your  sta tem ent is rea l good, re you  all 
sayin g th at ?

Dr . K upf er. As a mat ter of fac t, we have begun discussions wi th the  
Na tio na l In st itut e on Dru g Abu se con cer ning how bes t to ans wer the  
question I rais ed. I  t hink  we do h ave  t he where wi tha l to  focus  on this  
area .

Mr. Natcher. All rig ht , th an k you very much.
The commit tee will ad journ un til  2.
[The fol low ing  questions were  sub mi tted by mem bers  of  the sub ­

committ ee wi th the  r equest  that  they be answ ered  fo r t he  reco rd.]
Diabetic Retinopathy

Mr. Conte. Would you explain how the photocoagulation treatm ent for 
diabetic retinopathy  works?  How effective is .i t?  Do you have any  information on how widely used this  treatm ent procedure is now?

Answer. The exact mechanism of action of photocoagulation th erapy in d iabetic  
ret inopathy is presently unknown. At lea st pa rt of the  effect may be d ue to the 
dest ruct ion of new blood vessels by direct  trea tme nt. But we know th at  aft er 
photocoagulation in a sca tter pa tte rn  covering a large  portion of the  ret ina , new 
vessels not direc tly treate d will also regress or disappear,  in partic ula r, those 
on the surface of the optic nerve head. There are  several hypotheses as to why 
this might occur. One of these  is th at  photocoagulation destroys sick ret ina  
that  is producing a substance that  calls for th the growth of new blood vessels. 
Loss of thi s stimulus causes the vessels  to regress. Another hypo thesi s is that  
photocoagulation somehow allows the ret ina  to utilize the oxygen and  other nu trients of the choroidal  circulat ion which, according to our presen t knowledge, 
is spared from the effects of diabetes. This  might  be accomplished by destroying localized are as of pigment  epithel ium, the na tural barri er  between the  ret ina  
and  choroid, or by causing thinning of the retina,  bringing the  inner laye rs of the  ret ina  closer to the choroidal circu lation, or a combination of both. In  any 
event, photocoagulation is effective in reducing the rat e of severe visual loss in 
eyes w ith pro life rative diabe tic retinopathy  as shown by the diabetic retin opa thy 
study where eligible pat ien ts had a 61 percent decrease in severe visual loss 
over a 2-year followup period. Photocoagulation for treatm ent of diabe tic 
retin opa thy is being widely used in the  medical community. It  is available at  most large medical cente rs and. most physicians specializing in the trea tment  
of ret ina l diseases have ready access to the  necessary equ ipm ent  The  diabe tic 
ret inopathy study  has shown the  efficacy of thi s treatm ent , and has stim ulat ed 
introduction of this  technique into are as where  it was previously unavailable.
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DIABETES

Mr. Conte. In your recent invitation for applications in the field of ocular 
aspects of diabetes, what specific kinds of studies were you looking for?

Answer. The NEI’s request for research grant applications on the ocular 
complications of diabetes focused on laboratory  and clinical studies relevant 
to not only diabetic retinopathy but also the specific types of cataracts , glaucoma, 
optic nerve abnormalities, and disorders of eye movement which are known to 
be the result of diabetes. In particu lar, the announcement identified the follow­
ing topics: “(1) vasoproliferative and inhibitory factors;  (2) vascular and 
retinal  metabolism; (3) retina l and choroidal blood flow; (4) blood rheology 
and clotting factors;  (5) physical chemistry, biochemistry, and physiology of 
the vitreous in maintenance of blood-retinal barr iers and vitreous and retina l 
metabolism and stru cture; (6) immunology of vitreous and retina  in relation to 
diabetic retinopathy ; (7) neovascular glaucoma and other ocular complications 
of neovascularization; (8) etiology and trea tmen t of sugar cataract;  and (9) 
pathogenesis and possibilities for treatment of diabetic optic neuropathology 
and oculomotor disorders.”

CORNEAL DISEASES

Mr. Conte. Is any work being done on possible ways to promote the growth 
and reproduction of cells in the inner layer of the  cornea?

Answer. Yes, Dr. Jules Baum and his coworkers a t Tufts University School 
of Medicine in Boston have successfully cultured rabbit endothelial cells in 
vitro. Such cultures mainta in thei r shape and are capable of synthesizing a 
basal membrane composed of collagen which resembles Descemet’s membrane, 
the support matrix for such cells in the living cornea. Dr. David Whikehart 
of the Laboratory of Vision Research of the National Eye Inst itute has also 
succeeded in tissue culturing  the inner layer of the cornea and is studying 
certain enzymes which may be important  in the regulation of the transport, of 
metal ions into this cell layer.

NE W RESEARCH  GRANT REDUCTION

Mr. Conte. Could you explain the reduction in the number of your new- 
regular grants?

Answer. The reduction in  the  number of new regu lar research gran ts occurred 
because of the relatively stable level of funding assigned to the National Eye 
Inst itute for fiscal year 1978. You will note tha t noncompeting requirements 
increased in 1978. This increase is based on our curren t grants portfolio. In 
addition, increases were made in the direct operating areas of the Ins titu te to 
accommodate increased costs of conducting business. The balance of funds avail­
able w’ere placed in the new regular research gran ts line.

Program Decreases

Mr. Conte. Why are you reducing the level of support for re tinal and choroidal 
diseases? Why the reduction in support for corneal diseases?

Answer. The funds available were first distributed to those areas where a 
commitment to support existed. The balance of the funds were distributed in an 
attempt to equalize the share of new moneys each of the  five research programs 
would receive. Due to the variat ion of funds  in the committed or noncompeting 
components, some programs gained in total support—others, particularly the 
two you mention, show a decrease. We would state here also tha t even though 
decreases are proposed for the two programs, they have not in the eyes of the 
Institute, decreased in thei r importance.

Percent of Eyeglasses Worn by Population

Mr. Michel. Wliat percentage of our population now wears glasses?
Answer. It  is estimated tha t 94,000,000 people—or almost half the popula­

tion of this country—wear glasses or contact lenses to improve their vision.
Mr. Michel. Is this percentage increasing or decreasing?
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Answer. It  is reasonable  to assum e th at  thi s percentage  is increasin g for a number  of reasons . One is the  increasi ng portio n of our popul ation which is over age 45, the  time in life when most of us find we need to wea r glasses  even if we have not had to wea r them previously . Also, improved liter acy, a shi ft to occultations which require bet ter  vision, the  incre asing  number of iteople o perat­
ing motor vehicles, and improved access to hea lth care  services have  also, no doubt, contribu ted to increasin g eyeglas s or conta ct lens wear.

Mr. Miche l. There  have been some Senate  hearing s on the  cost and quality of glasses. This  may be a litt le out of your  field, but do you have any opinions on whethe r Americans are  being overch arged for glasses, or whethe r they  are  receivin g th e prope r q ualit y of glas ses?
Answer. For a definitive  answer  to th at  question  I would cer tain ly defer to those who have invest igated this matt er  thorou ghly and who a re  well-acquainted with the  per tine nt facts. However, I am aw are  th at  data has  been presented to the  Fed eral  Tra de Commission, to the  Congress, and in the news media which pur por t to show a wide var iation in the prices charged  for eyeglas ses thro ugh ­

out the  United States . Although it  is certainl y possible th at  if in fac t such a var iation exists it may in some insta nces  be due to overchar ging, othe r possible contrib utin g factors  need to lie considered.  For instan ce, eyeglass presc riptio ns vary  grea tly, some being more complex and therefor e more costly to fill than others. Conside rable var iations  exis t in the quality  of ma teri als and cons truc­
tion of eyeglass frames. Also, a given pat ien t may have  unique problems and requ irem ents  which make a successfu l eyeglass fitting  a more difficult and time consuming, and there fore  more expensive, process. Other  fac tors  which must be considered  are var iations  in a pra cti tio ner’s oper ating  and overhead costs and the  var iation in profess ional fees norm ally charge d by diffe rent  provid ers of eyeglasses.

With  reg ard  to quali ty, I thin k th at  Americans can ass ure  the  qua lity  of the eyeglasses they purchase  by having their prescript ion filled by a qualified and reputab le prac titio ner.  Ther e are  various sources for  such info rmation within the  community including local eye care professiona l societie s and organ izations and Be tte r Busine ss Bureaus. The opinion of one’s fami ly doctor, as well as 
of rela tives , friends, and neighbors may also be helpful . Once the  glasses are  made their qua lity  can be checked with  the pra ctit ion er who prescribed them 
if th at  individual is diffe rent  from the  one who made them. If  thi s is not the 
case, they can be checked by a second disinter este d par ty. Of course, one simple tes t of qua lity  is how well the glasses feel to the person  who wea rs them and how well th at  individ ual is ab le to see wi th them on.

diabetic retinopathy

Mr. Michel . Why has diab etic reti nop athy  become an increasi ng problem over the past couple of gener ation s, or was it simply undiagnosed befo re?
Answer. Diabe tes has  been known to cause  specific changes in the  ret ina  of the  eye for  more tha n a century. However, since the longer  a person lives with  diabetes, the gre ate r his or her  chance  of developing retin opa thy, it  was not until af te r the  introduction  of insu lin in the  1930’s and of other improvem ents in the  tre atm ent of diabetes which led to increa sed longevity  of people with this  disea se th at  diabe tic retinop athy became a maj or public health problem. An­

oth er fac tor  in the increa sed incidence of thi s eye disease is th at  because the tendenc y to diabe tes is at  least in pa rt inherited , as more diab etic s are  able to lead rela tive ly norma l lives which perm it them to ma rry  and have children, the number of individual s with  diabe tes is increasing. A th ird  fac tor is th at  d iabet ics 
today are  more likely to be unde r medical care, and physic ians, because of gre ate r awa rene ss of the eye complications of the  disease  are more inclined to include  an eye e xam inati on as pa rt of the rou tine  ca re of their  d iabe tic patie nts.

Mr. Michel. To what degree does the new photoco agulat ion procedure reduce blindn ess from diabe tic retinopathy . Are any figures or estimates avai labl e?
Answer. The diabe tic reti nop athy  study  In s demonst rated  th at  photocoagu­latio n is of benefit in decreasing or delay ing the occurre nce of severe visua l loss 

in pa tients  with pro life rati ve diab etic  retin opat hy. Visual loss is defined here  as visual acu ity of less tha n or equal to 5/20 0 at  two or more complete consecutive 
follow-up visits . In the  stage s of pro life rat ive  diabetic retinop athy th at  were  
tested in the  study, the  2-yea r ra te  of severe visua l loss was reduced from 16.3 perc ent in untreate d eyes to 6.4 perce nt in tre ate d eyes, a reduction  of 61 percent .
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COOPERATIVE CATARACT RESEARCH GROUP

Mr. Michel. Your statem ent also indicates tha t a Cooperative Cataract Re­
search Group has been formed. How many re searchers are involved in this group?

Answer. There are 16 research ers involved in the Cooperative Cataract Re­
search Group.

Mr. Michel. How much in the way of funds are being allocated to this Group;
Answer. It  is estimated th at in 1977, $1,522,267 will be allocated to the  Cooper­

ative Cataract Research Group.

LE NS  IMPLAN TA TIO N

Mr. Michel. When do you expect to get the study on lens implantation under­
way, and how long is it expected to take?

Answer. The stat istic al study of existing registries of data  on lens implant 
cases is expected to begin during fiscal year 1977 and will require approximately  
18 months. In parallel  with th at study, planning for a multi-center clinical tria l 
will continue. If such a controlled study is judged to be feasible, i t will commence 
in fiscal year 1978.

research grant funding

Mr. Michel. What  percentage of t he grant applications in your area received 
this year are being funded, and, second, what percentage of those applications 
approved by the study sections are being funded? .

Answer. Approximately 48 percent of competing grant applications received 
will be paid in fiscal yea r 1977. Applications approved by the study sections are 
being funded at the rate  of 55 percent.



JUSTIFICATIO N OF  THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

NATIONAL INSTITUTES OF HEALTH

National Eye Institute 

Amounts Available for Obligation

1977 1978
Appropriation $64,000,000 $64,981,000
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N ati o n a l Eye I n s t i t u t e

Budget Mechanism

1977 A pp ro p ri a ti o n 1978 E st im ate
NUMBER FTE—1 AMOUNT NUMBER FTE— AMOUNT

Gra nt s
Reg ul ar

$3 4,7 69, 000No ncom petin g........................... 411 $27 ,0 82 ,0 00 486
Co mp eting .................................. 115 6,6 84,0 00 51 3, 648,0 00
New............................................... 136 9 ,2 38,0 00 68 4,9 52 ,0 00
Su pp le m en ta l........................... (8) 10 0,00 0 (8) 10 0,00 0

S u b to ta l................................ 662 43,1 04,0 00 605 43,4 69 ,0 00

S pec ia l
Acad emic  In v e s ti g a to r

Aw ards....................................... 11 300,00 0 11 30 0,00 0
R es ea rc h C ar ee r P ro gra m .. 
Core and S p e c ia li z e d

25 62 0,00 0 25 62 0,00 0

C li n ic a l  R es ea rc h 
C en te rs .................................... 10 2.0 00.0 00 10 2 .0 00.0 00

S u b to ta l................................ 46 2,9 20, 000 46 2 ,9 20,0 00
T o ta l G ra n ts ....................... 708 46,0 24,0 00 651 46 ,3 89,0 00

T ra in in g  Pro gra m
In d iv id u a l

Noncomp eti ng ........................... 70 70 1,0 53,0 00 128 128 1 ,9 23,0 00
New...............................................

I n s t i t u t i o n a l
80 80 1,2 00,0 00 22 22 33 0,00 0

Noncomp eti ng ........................... 32 118 2,3 87,0 00 26 101 1,8 90 ,0 00
T o ta l T ra in in g 182 268 4,6 40,0 00 176 251 4,1 43 ,0 00

Res ea rc h and Developme nt
C o n tr a c ts ........................................ 55 3,5 22,0 00 61 3,8 22 ,0 00

In tr am u ra l L abora to ry
7 ,7 37,0 00and  C li n ic a l R ese arc h ............. ..  89 7,0 98,0 00 89

D ir e c t O p e ra ti o n s ......................... . 36 1,7 40,0 00 36 1, 933,0 00

Pro gra m Managemen t...................... ,.  27 97 6,00 0 26 95 7,00 0

I n s t i t u t e  T o ta l 152 64,0 00,0 00 151 64 ,9 81,0 00

i^F TE  -  F u ll -t im e  e q u iv a le n t
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Summary of Chang es

1977 A p p ro p ri a ti o n ................................................................................................. $6 4, 00 0, 00 0

1978 E stim ate d  u b li g a t io n s ............................................................................... $6 4, 98 1, 00 0

Ne t Ch ange ...................................................................................................................  +$ 98 1,00 0

1977_____  Change
P o s . Amount Pos . Amount

In c re a s e s :

A. B u i l t - in
1 . W ithi n gr ad e pay In c re a s e ....................... 5, 00 0 +45 ,0 00
2. FTS r a te  In c re a se ......................................... . — 22 ,000 — +3 ,000
3. Wage bo ar d in c re a s e .................................... . — 25 ,000 — +9 ,000
4 . F e d e ra l Em plo ye es '

Com pe nsat ion Fund
pa ym en ts In c re a s e ......................................... 7, 00 0 +2 ,000

5. S e rv ic e  & Su pp ly
c o s t in c re a s e .................................................. 35 ,000 +1 6,00 0

6. Payment  fo r  c e n t r a l ly  fu rn is h e d
s e r v ic e s ............................................................. 3 ,9 26, 000 +6 2, 00 0
(S ta ndard  Le ve l Use r C harg es).............. (9 3, 00 0) — (+ 9,00 0)

S u b to ta l........................................................ • — — +$ 13 7,00 0

B. Prog ram
1.  R es ea rc h g ra n ts

a . No ncom pet ing  c o n ti n u a ti o n s ............ 26 ,9 57 ,0 00 +16 ,0 22 ,0 00
b . Comp eting  (new c o n ti n u a ti o n s

and  s. upp le m enta ls ).................... . . . . 16 ,0 22, 000 +8,7 00 ,0 00c . S p e c ia l:  S c ie n t i f i c
E v a lu a ti o n ............................................... 12 5,00 0 +1 3,00 02. T ra in in g  prog rams  

a . In d iv id u a ls
1. No ncom pet ing  c o n ti n u a ti o n s .. 1 ,0 53,0 00 +1,2 00 ,0 002.  Res ea rc h and  De velop me nt

C o n tr a c ts ......................................... 3, 52 2, 000 +3 00 ,000T o ta l in c re a s e s .................................... .... • — — — +$2 6, 37 2, 00 0
D ecre ases :

A. B u i l t - in
1. One l e s s  da y o f pay .................................... 3 ,4 12, 000 -1 3 ,0 002.  D ec re as e o f one (1 ) p o s i t io n ................ . 152 3, 41 2,0 00 -1 -1 9,0 00S u b to ta l........................................................ . — — -1 -3 2 ,0 00

B. Prog ram
1.  R es ea rc h g ra n ts

a . No ncom pet ing  co m pl et ed  o r
conver te d  to  co mpe tin g s t a t u s . . . 26 ,9 57 ,0 00 -8 ,5 10 ,0 00b . Comp eting  co m pl et ed  or
conver te d  to  no nc om pe tin g.............. 16 ,0 22 ,0 00 -1 6 ,0 22 ,0 002.  T ra in in g

a . I n s t i t u t i o n a l
1. No nco mpetin g c o n t in u a t io n s . . . . 2, 387 ,0 00 -4 97,0 00b . In d iv id u a ls
1.  Co mpetin g (new c o n ti n u a ti o n s  

and s u p p le m e n ta l ) ......................... 1, 200,0 00 -3 30 ,0 00T o ta l D ecre ases .................................... . — __ __ -$ 25 ,3 91,0 00T o ta l,  Ne t Ch ange .................................... . — — — +$ 98 1,00 0
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O bl ig at io ns by A ct iv it y

Page
Ref.

109 R et in al  & 
Ch oroida l 
Di seases

111 Corne al
Di seases

113 C at ar ac t

115 Glaucoma

117 Sensory -Mo tor 
D isor de rs  &

119 In tram ur al
La bo ra to ry  &
C li n ic a l
Re sea rch

(S tand ard
Le vel Users  
Charge)

121 D irec t
Ope ra tio ns

(S tand ard
Level  Users 
Charge)

122 Program
Management

Tot al
O bl ig at io ns  
(St an da rd 
Lev el Users  
Charge)

1977 1978 In cr ea se
A pp ro pr ia tion

Pos .
Es tim ate

Amount Pos.
Decre ase

AmountPos. Amount

— $23,1 25,00 0 — $22 ,90 1,0 00 — -$224,0 00

— 7,5 86 ,00 0 — 7,03 7,0 00 — -  549,000

- 5,5 24 ,00 0 - 5,6 49 ,000 - + 125,000

— 7,6 92 ,00 0 — 8,59 4,00 0 — + 902 ,000

1 — 10,25 9,0 00 10 ,17 3,0 00 - -  86,000

89 7,0 98 ,00 0 89 7,7 37 ,00 0 - + 639 ,000

(47 ,00 0) (58,0 00) (+ 11,0 00)

36 1,7 40 ,00 0 36 1,9 33 ,00 0 — + 193 ,000

(46 ,00 0) (44 ,00 0) (-  2,0 00)

27 976 ,000 26 957 ,000 -1 -  19,0 00

152 64 ,00 0,0 00 151 64 ,98 1,0 00 -1 + 981 ,000

(+93,00 0) (+1 02,0 00) (+ 9,0 00)
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O bl ig at io ns  by Ob jec t

1977
App ro pr ia tion

1978
Es tim ate

In cr ea se  or 
Decrease

Tot al  number of perm anent 
posi ti ons 152 151 -1

F ull -t im e eq ui va le nt  of a l l  
o th er  posi ti ons 6 4 -2

Average number of  a l l  
employees 140 142 +2

Pe rson ne l com pensation:

Permanent posi ti ons $ 2,7 90 ,00 0 $ 2,7 72 ,00 0 -s 1 18,00 0

Posi ti ons ot he r tha n 
perm anen t 193,000 193,000 —

Oth er pe rson ne l compensation 61,0 00 61,00 0 _
S ub to ta l,  pe rson ne l 

com pensation 3,044,00 0 3,0 26 ,00 0 - 18,000

Pe rson ne l benefi ts 368,000 367,000 - 1,000

Tr av el  and tr an sp o rt a ti o n  of 
pe rson s 140,000 157,000 + 17,000

T ra ns po rt at io n of  th in gs 32,00 0 35,00 0 + 3,000

Re nt,  communications and 
u t i l i t i e s 160,000 170,000 + 10,000

P ri n ti n g  and repr od uc tio n 30,00 0 40,0 00 + 10,00 0

Other  Ser vi ce s:

P ro je ct  co n tr ac ts 3,522,00 0 3,8 22, 000 + 300,000

Payment fo r cen tr a ll y  
fu rn is he d se rv ic es 3,926,00 0 3,9 88 ,00 0 + 62,000

Oth er 1,4 64 ,00 0 2,1 31 ,00 0 + 667,000

Su pp lie s and m at er ia ls 350,000 388,000 + 38,000

Equipment 300,000 325,000 + 25,000

G ra nt s,  su bsi die s and 
co n tr ib u ti ons 50,664,000 50,532,0 00 132,000

T ota l,  ob li gat io ns 
by obje ct 64 ,00 0,0 00 64,981,0 00 + 981,000
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AUTHORIZING LEGISLATION

197 8

L e g is la t io n A u th o r iz e d
A p p r o p r ia t io n

R eq u e ste d

P u b li c  H e a lt h  S e r v ic e  A ct  
S e c t io n  301  — R esea rc h
an d I n v e s t i g a t i o n s  in  
G en e ra l I n d e f i n i t e

T i t l e  IV , P a r t  F - -  N a ti o n a l 
Eye I n s t i t u t e

T i t l e  IV , P a r t  I  - -  N a ti o n a l 
R esea rc h  S e r v ic e  Aw ards  
A ct

I n d e f i n i t e $ 6 1 ,5 28 ,0 00^-/

1 / 3 ,4 5 3 ,0 0 0 ^

—/A u th o r i z a t io n  e x p i r e s  S ep te m ber  30 , 1977 , e x te n s io n  l e g i s l a t i o n  i s  p en d in g  

2 /
— F un d in g  e s t im a te  o n ly .

3 /— F und in g  e s t im a te  o n ly . E x c lu d es  $ 6 90 ,0 00  f o r  o ld  t r a i n i n g  p ro g ra m .



N ati ona l Eye I n s t i t u t e  

Co mp ara ble  *

Year

Budge t
Est im ate

to  Co ng re ss
House

Allo wan ce
Sen at e

Al lowa nce A p p ro p ri a ti o n

1970 $2 2, 07 3, 00 0 $2 2,0 73,0 00 $2 3, 33 0, 00 0 $2 2,6 52, 000

1971 24,3 25 ,0 00 29,2 17,0 00 29 ,2 17 ,0 00 29 ,4 35, 000

1972 31, 25 8, 00 0 34,4 37,0 00 38 ,4 04 ,0 00 35,6 70 ,0 00

1973 33, 79 7, 00 0 36,8 09,0 00 43 ,2 47, 000 36 ,8 09 ,0 00^/

1974 32,0 92 ,0 00 36,6 31,0 00 46 ,6 31, 000 39 ,9 98,0 00^/

1975 39 ,9 47 ,0 00 3 8 ,8 7 8 ,0 0 0 ^ 50 ,0 00 ,0 00 44 ,0 40, 000

1976 39,2 01 ,0 00 42 ,608 ,000 ^- / 50 ,0 00 ,0 00 ^. / 5 0 ,2 8 5 ,0 0 0 ^

1977 46 ,9 50,0 00 56,2 70,0 00 70 ,0 00 ,0 00 64 ,0 00 ,0 00

1978 64 ,9 81 ,0 00

Not e:  Thi s a p p ro p r ia ti o n  a u th o r it y  was th e  c o n ti n u in g  r e s o lu ti o n . The 
a p p ro p r ia ti o n  amount was th e  House  Allo wan ce , wh ich was th e  lo wer  o f th e  House o r Sen at e am oun ts in  th e  f i r s t  ve to ed  b i l l .

2 /
-  A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as  a u th o ri z e d  by P .L . 93 -1 92 .

3 /
-  Exc lu de s R es ea rc h and  De velop me nt c o n tr a c ts  no t consi d e re d  by House due  to  la c k  o f a u th o ri z in g  l e g i s la t i o n .

4 /
-  Exc lu de s fe ll o w sh ip s  and  t r a in in g  g ra n ts  no t consi dere d  due to  pe nd in g l e g i s l a t i o n  ($ 4 ,6 47 ,0 00 ).

—̂ In c lu des  $4 ,6 47 ,0 00 fo r  t r a in in g  pr og rams au th o ri z e d  by  th e  c o n ti n u in g  
r e s o lu ti o n .

* The f ig u re s  p re sen te d  in  t h i s  Tab le  ha ve  be en  a d ju s te d  to  r e f l e c t  th e  t r a n s f e r  
o f maj or  fu n c ti o n s . This  pe rm it s  a more  o b je c ti v e  co mpa ris on  o f th e  amount 
c o n ta in ed  in  th e  budg et  year w it h  am ounts  in  p r io r  y e a rs . Fo r ex am pl e,  th e re s p o n d ib i l i ty  fo r fu ndin g of G en er al  R es ea rc h Su pp or t G ra nt s i s  no lo nger th e  fu n c ti o n  of th is  I n s t i t u t e .  The amount o r ig in a l ly  con ta in ed  in  t h i s  ac co un t in  
p re v io us  y e ars  fo r  t h i s  p a r t i c u la r  pro gram  ha s be en  removed  fo r  c o m p ara b il it y  purp ose s . 7
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National Eye Institute

Actual

Year

Bu dget 
E sti m a te  

to  Con gr es s
House

Al lowa nce
Senate

Al lowa nce A p p ro p ri a ti o n

1970 $2 3,6 85,0 00 $23, 68 5, 00 0 $25,0 00,0 00 $2 2, 82 8, 00 0

1971 25, 686 ,0 00 30 ,9 86 ,0 00 30,9 86,0 00 30,0 32 ,0 00

1972 32, 639,0 00 36,0 22 ,0 00 40,1 87,0 00 37 ,1 32 ,5 00

1973 37,3 84,0 00 38,5 62,0 00 45,0 00,0 00 38 ,562 ,000 ^- /

1974 32, 092 ,0 00 36 ,6 31 ,0 00 46,6 31,0 00 41 ,1 77 ,0 00^/

1975 39, 947,0 00 38 ,878 ,000 ^- / 50 ,0 00 ,0 00 44,1 33 ,0 00

1976 39,2 01,0 00 42 ,6 08,0 00^/ 50 ,000 ,000 ^- / 50 ,212 ,000 ^- /

1977 46,9 50,0 00 56 ,2 70 ,0 00 70,0 00,0 00 64 ,0 00, 000

1978 64,9 81, 000

— Note:  This  a p p ro p r ia ti o n  a u th o r i ty  was th e  c o n ti n u in g  re s o lu t io n .  The 
a p p ro p r ia ti o n  amount was  th e  House  A llo wan ce , which  was  th e  lo w er  o f th e  House 
o r Sen at e am ounts  in  th e  f i r s t  ve to ed  b i l l .

2 /— A p p ro p ri a ti o n  a f t e r  re d u c ti o n  as a u th o ri z e d  by  P .L . 93 -1 92 .

3 /— Exc lu de s R es ea rc h an d De ve lopm ent c o n tr a c ts  n o t co n si d e re d  by House du e to  
la c k  o f a u th o r iz in g  l e g i s l a t i o n .

4 /
— Exc lu de s fe ll o w sh ip s  and t r a in in g  g ra n ts  n o t c o n si d e re d  due to  pe nd in g 

l e g i s l a t i o n  ($ 4 ,6 4 7 ,0 0 0 ).

In c lu d es  $4 ,6 47 ,0 00 fo r t r a in in g  prog rams a u th o ri z e d  by  th e  co n ti n u in g  
r e s o lu ti o n .

8 7 -1 55  0  -  77 -  57



J u s t i f i c a t i o n

N ati o n a l Eye I n s t i t u t e

1977 1978 In c re a se  or
A p pro p ri a ti on  E st im ate  Dec re as e

P o s . A m o u n t  P o s . A m o u n t  P o s . A m o u n t

R e ti n a l & 
C horo id al
D is ea se s — $2 3, 12 5, 00 0 — $2 2, 90 1, 00 0 — -$ 22 4, 00 0

Cor ne al
D is ea se s — 7, 58 6, 00 0 — 7,0 37,0 00 — -  54 9,00 0

C a ta ra c t - 5,5 24 ,0 00 - 5 ,6 49 ,0 00 — + 12 5,00 0

Glaucoma - 7, 69 2, 00 0 — 8,5 94,0 00 — + 90 2,00 0

Se ns or y- M ot or  
D is o rd e rs  & 
R e h a b il it a ti o n 10,2 59 ,0 00 10 ,1 73 ,0 00 -  86 ,000

In tr am u ra l
L abora to ry  &
C li n ic a l
Res ea rc h 89 7,0 98 ,0 00 89 7,7 37,0 00 — + 63 9,00 0

D ir e c t
O pera ti ons 36 1,7 40, 000 36 1,9 33,0 00 — + 193,00 0

Prog ram
Management 27 97 6,00 0 26 95 7,00 0 -1 -  19 ,000

T o ta l 152 64 ,0 00,0 00 151 64,9 81, 000  -1 + 98 1,00 0

G en er al  Sta te m en t

In tr o d u c ti o n

The N a ti o n a l Eye I n s t i t u t e  ha s th e  prim ar y r e s p o n s ib i l i ty  fo r su p p o rt in g  
th e  p u rs u it  of new know led ge ab ou t th e  ey e and  v is u a l sy stem  and ad van ci ng  th e  
sc ie n c e s  r e la te d  to  v is io n  in  o rd e r to  fu r th e r  p ro g re ss  a g a in s t b li n d n e ss  and  
v is u a l  d i s a b i l i t y .  Wo rkin g to  t h i s  en d,  th e  N a ti o n a l Eye I n s t i t u t e  su p p o rt s , 
th ro ugh g ra n ts , t r a in e e s h ip s , and  c o n tr a c ts  to  m ed ic al  schoo ls  and o th e r re sea rc h  
i n s t i t u t i o n s ,  re se a rc h  and re s e a rc h  tr a in in g  aimed a t im pr ov ing th e
p re v e n ti o n , d ia g n o s is , and  tr e a tm e n t of  v is io n  d is o rd e rs ; con du ct s la b o ra to ry  
and  c l i n i c a l  re se a rc h  in  i t s  own f a c i l i t i e s ,  and f o s te r s  s t a t i s t i c a l  and  
e p id e m io lo g ic a l s tu d ie s  o f v is u a l d is o rd e rs  in  human p o p u la ti o n s ; f o s te r s  
re s e a rc h  on th e  r e h a b i l i t a t io n  of  th e  v is u a l ly  ha nd ic ap pe d;  enc our ag es  th e  
a p p li c a ti o n  o f re se a rc h  fi n d in g s  to  c l i n i c a l  p ra c t ic e ;  h e ig h te n s  p u b li c  aw ar en es s 
o f v is io n  pr ob le m s;  and co o p era te s  w it h  v o lu n ta ry  o rg a n iz a ti o n s  which  en ga ge  in  
r e la te d  a c t i v i t i e s .  The N a ti o n a l Eye I n s t i t u t e  p ro v id es  ab ou t 70X o f th e  
t o t a l  n a ti o n a l support  fo r v is io n  re s e a rc h .

S ig n if ic a n c e  o f th e  Pr ob lem

At l e a s t  10 m il li o n  pers ons— 1 of  eve ry  20 in  th e  U nited  S ta te s — s u f fe r  
fro m some ty pe  of  s ig n i f i c a n t ,  u n c o rr e c ta b le , im pa irm en t of  v is io n . F if te e n  
p e rc e n t o f th e se , 1 .5  m il li o n  peop le , a re  un ab le  to  se e  w e ll  enoug h to  re ad
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o rd in a ry  new sp ri n t w it h  e i th e r  ey e,  ev en  w ith  th e  a id  o f e y e g la s se s ; f iv e  p e rc e n t,  
ap pro xim at el y  h a l f  a m il li o n , a re  c la s s i f i e d  as " le g a l ly "  b li n d . The eco nom ic 
c o s ts  of p ro fe s s io n a l ey e c a re  and  in d ir e c t c o s ts  a s s o c ia te d  w ith  lo s s  o f earn in g s  
from eye  d is o rd e rs  ex ce ed  $5 b i l l i o n  an n u a ll y . These c o s ts  do not in c lu d e  th e  
258 m il li o n  d o l la r s  th a t  came d i r e c t ly  ou t of th e  fe d e ra l tr e a s u ry  fo r su ch  
item s as  su pple m en ta l s e c u r it y  inco me fo r th e  b li n d  and  co m pe ns at io n fo r b li n d  
and  v is u a l ly  im pa ired  v e te ra n s . Among th e  ch ro n ic  d is e a s e s  th a t r e s t r i c t  th e 
a b i l i t y  o f Ame ricans to  le ad  no rm al , p ro d u c ti v e  l iv e s ,  v is u a l im pa irm en t ra nk s 
th ir d  a f t e r  h e a r t d is e a s e  and  a r t h r i t i s .  A 1976 G al lu p P o ll  ha s re confi rm ed  
th e  fi n d in g s  o f an  e a r l i e r  su rv ey  th a t Am eri cans  fe a r  b li n d n e ss  more th an  any 
o th e r a f f l i c t i o n ,  sa ve cancer.

An est im ate d  5.7  m il li o n  new cases  of  ey e d is e a s e  and  in ju ry  oc cu r each  
y e a r . The most common of th e se  c o n d it io n s  a re  o c u la r in fl am m ati ons,  c a t a r a c t ,  
r e t i n a l  d is o rd e r s , s tr a b is m u s, gla uc om a, and  c o rn e a l u lc e rs  and  o p a c i t ie s .
Of th e  le a d in g  cause s o f v is u a l  im pa irm en t,  d is o rd e rs  of th e  r e t i n a ,  in c lu d in g  
s e n il e  m ac ul ar  d eg en e ra ti o n  and d ia b e ti c  re ti n o p a th y , a re  th e  most common.
The nex t most common on es  a re  c a t a r a c t ,  glau co ma,  o p ti c  nerv e d is e a s e , and 
in flam m at or y d is o rd e rs  o f th e  eye.

Th ere a re  an  e s ti m a te d  31 m il li o n  v i s i t s  an n u all y  fo r p ro fe s s io n a l eye  
tr e a tm e n t o r c a re . An es ti m ate d  56 7,00 0 pers ons a re  d is cha rg ed  from 
s h o r t- s ta y  h o s p i ta ls  w ith  an  ey e d is e a se  or  in ju ry  as  th e  f i r s t  l i s t e d  d ia g n o s is . 
A pp ro xi m at el y o n e -h a lf  o f th e se  d is ch a rg e s  a re  fo r  c a ta r a c t su rg e ry .

Th ese s t a t i s t i c s  t e l l  only  p a r t o f th e  s to ry , be ca us e th ey  ca nn ot  con vey  
th e  h a rd sh ip  and  m en ta l anguis h  of th ose  pers ons who a re  depri ved  o f no rm al  
v is io n  and who ha ve  to  su rv iv e  and fu n c ti o n  in  our h ig h ly  comp lex,  te c h n ic a l,  
and  dyn am ic s o c ie ty .

Overv iew

Pro bab ly  no s in g le  even t has  more  d ra m a ti c a ll y  sy m bo liz ed  th e  em erg ence 
o f v is io n  re se a rc h  in to  th e  m ai nst re am  o f mod ern m ed ic in e th an  th e  announcem ent 
l a s t  A p ri l o f th e  f i r s t  r e s u l t s  from  th e  N EI- su ppor te d c o ll a b o ra ti v e  D ia b e ti c  
R et in opat hy  c l i n i c a l  t r i a l .  A ft e r only  two y e ars  of p a t ie n t  fo ll ow -u p , 
im pre ss iv e  ev id ence  was co mpi led th a t tr ea tm en t w it h  pow er fu l beams of fo cu se d 
l ig h t  (p h o to coagu la ti on ) could  e f f e c t iv e ly  re duce  th e  r a te  o f occu rr ence  o f 
sev e re  v is u a l lo s s  fro m d ia b e t ic  re ti n o p a th y , one of th e  prim ar y cau se s of  new 
b li n d n e ss  in  th e  U ni te d S ta te s .

The su cc ess  o f t h i s  t r i a l  i s  la rg e ly  due to  th e  d e d ic a ti o n  o f i t s  
p a r t ic ip a t in g  in v e s t ig a to r s  and to  th e  re so u rc es  and  le a d e rsh ip  pro vid ed by th e  
N a ti o n a l Eye I n s t i t u t e .  Th er e i s  ev er y in d ic a ti o n  th a t  i t  w i l l  s ta nd  as a 
land mark in  v is io n  re s e a rc h . Y et,  th e  st udy mu st be  vie wed  from a p e rs p e c ti v e  
wh ich  lo oks ba ck  120 y e ars  to  th e  f i r s t  re cord ed  d e s c r ip t io n  of  s p e c i f i c  ch an ge s 
in  th e  r e t in a  o f p a t ie n ts  w it h  d ia b e te s  m e ll it u s .

The h is to ry  of re s e a rc h  in  d ia b e ti c  re ti n o p a th y  i l l u s t r a t e s  't h e  f u l l  sp ec trum  
of bi om edic al  in v e s t ig a ti o n : c l i n i c a l  o b s e rv a ti o n , la b o ra to ry  s tu d y , c l i n i c a l  
re s e a rc h , and f i n a l l y  t r a n s la t io n  o f t h i s  in fo rm ati o n  in to  new me tho ds  o f p a t ie n t  
c a re . For any  giv en  l in e  of In q u ir y , o f cou rs e , th e  tim e and cours e  from i n i t i a l  
d is covery  th ro ugh dev el op m en t,  a p p li c a ti o n  and  e f f e c t iv e  t r a n s f e r  in to  th e  h e a lt h  
care  sy stem  w i l l  va ry  c o n s id e ra b ly . A c ru c ia l  q u e s ti o n , th e re fo re , i s  wh at ro le  
th e  fe d e ra l governm ent can p la y , in  t h i s  case  th e  NE1, in  a f f e c t in g  th e  r a te  of  
d is co v ery  in  th e  v is u a l s c ie n c e s , c h a r ti n g  th e  cou rs e  o f re s e a rc h  and  fo s te r in g  
i t s  br oa d a p p li c a ti o n  and t r a n s f e r  in to  th e  h e a lt h  c a re  m il ie u . In  an e f f o r t  to  
add re ss  th i s  ne ed  on a sou nd s c i e n t i f i c  b a s is ,  th e  NET ha s embarked  on an 
ex te n siv e  prog ram p la n n in g  e f f o r t  r e s u l t in g  in  th e  p u b li c a ti o n  in  1975 of  th e  
"V is io n  Res ea rc h Prog ram  P la nn in g  R ep or t o f th e  N a ti o n a l A dv is or y Eye C ou nc il " 
and  a new p la nn in g  r e p o r t th a t  w i l l  be made a v a i la b le  in  th e  Spri ng  o f 1977. Thi s 
l a t e s t  p la n  w i l l  ex am ine  and  anal yze  evid ence  o f th e  p ro g re ss  th a t  ha s be en  made
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toward achieving those goals put forth in the earlier planning efforts and will 
present a new assessment of major vision research needs and opportunities.

Research programs of the Institute are currently grouped under five major research headings: Retinal and choroidal diseases, corneal diseases, cataract, glaucoma, and sensory-motor disorders and rehabilitation. Specific objectives 
are delineated under the appropriate program activity.



R e ti n a l and  C horo id al D is ea se s

A u th o ri z in g  L e g is la ti o n : P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  IV, P a r t F and I

1977
A p p ro p ri a ti o n  

N o . A m o u n t

1978
E st im ate

N o . A m o u n t

In c re a se
D ec re as e

N o . A m o u n t

Bu dge t Mec han ism:

Res ea rc h G ra n ts :
R eg ula r:

Nonco mpeting 149 $ 9,6 92,0 00 185 $1 3,3 26,0 00 +36 +$3, 63 4, 000

Comp eting 111 7,0 68,0 00 46 3,3 16,0 00 -6 5 -  3 ,7 52,0 00

S p e c ia ls :

Co re and  
S p e c ia li ze d  
C l in ic a l 
Res ea rc h 
C en te rs 4 84 0,00 0 4 84 0,00 0

R es ea rc h C ar ee r 
Awards 10 24 9,00 0 10 24 9,00 0 —

Academ ic
In v e s ti g a to r
Awards 9 24 0,00 0 9 24 0,00 0

S u b to ta l 283 18 ,0 89,0 00 254 17,9 71 ,0 00 -2 9 11 8,00 0

T ra in in g  Pr og ra m s:  
In d iv id u a l 62 93 9,00 0 62 93 9,00 0
I n s t i t u t i o n a l 9 69 4,00 0 5 28 8,00 0 -4 40 6, 00 0

Res ea rc h & 
Devel opme nt 
C o n tr a c ts 55 3,4 03, 000 59 3,7 03,0 00 +4 + 30 0,00 0

T o ta l

In tr o d u c ti o n

$2 3,1 25,0 00 $2 2,9 01,0 00 -$  22 4,00 0

D ia b e ti c  r e ti n o p a th y , m ac ula r d e g e n e ra ti o n , r e t i n i t i s  pi gm en to sa , an d o th e r  
r e t i n a l  d e g e n e ra ti v e  d is e a s e s  a re  pri m ar y  cause s o f more  th an  one t h i r d  o f a l l  
b li n d n e ss  in  t h i s  co u n tr y . Th ese d is e a s e s , which  ca n n e i th e r  be  p re ven te d  nor 
cu re d , a re  consi de re d  by  o p h th a lm o lo g is ts  to  be  th e  mo st d i f f i c u l t  to  t r e a t  and  
mo st in  ne ed  o f fu r th e r  la b o ra to ry  and  c l i n i c a l  re s e a rc h . An e s ti m a te d  15 ,0 00  
peo ple  becom e b li n d  ea ch  y e a r fro m r e t i n a l  and  c h o ro id a l d is e a s e s , wh ich a lr e a d y  
ac cbunts  fo r  32% of a l l  b li n d n e s s  in  th e  U. S.

F in ancin g

This  pr og ram i s  fu nd ed  th ro ugh  th e  aw ard  o f re s e a rc h  g ra n ts  and c o n t r a c ts ,  
com plemente d by  an  in tr a m u ra l re s e a rc h  pr og ra m . Also i n s t i t u t i o n a l  and  
in d iv id u a l tr a in e e s h ip s  a re  aw arde d un der  a u th o r it y  o f th e  N a ti o n a l Res ea rc h 
S e rv ic e  Awards A ct .



Prog ram  P la ns fo r 1978

S tu d ie s  w i l l  fo cu s on b li n d n e ss  and  o th e r v is u a l d i s a b i l i t i e s  a s s o c ia te d  
w ith  d ia b e te s , w ith  em ph as is p la ced  on c l i n i c a l  t r i a l s  o f new th e ra p ie s , c l i n i c a l  
re se a rc h  in  n a tu ra l  h is to r y ,  g e n e ti c s  and tr e a tm e n t o f d ia b e ti c  re ti n o p a th y  
and th e  fo rm at io n  o f ab no rm al  new bl oo d v e s s e ls  in  th e  r e t in a .  R ela te d  re se a rc h  
on b lo od flo w  and o th e r f a c to rs  w i l l  be  su pport ed  on o th e r ty pes o f c i r c u la to r y  
a b n o rm a li ti e s  and v a sc u la r d is o rd e rs  in  th e  eye which  c o n tr ib u te  to  new ly 
re cord ed b li n d n e s s , su ch  as  th ose  a s s o c ia te d  w ith  h y p e rt e n sio n , a r t e r i o s c l e r o s i s ,  
s ic k le  c e l l  d is e a s e , and  v a sc u la r o c c lu s io n  d is o rd e rs . Imp rov ed te chnolo gy fo r 
non in vasi ve  st ud y o f th e  r e t i n a  w i l l  be  f u r th e r  u t i l i z e d  as  a mean s of
d i f f e r e n t i a t i n g  va ri ous  ty pes  of d is o rd e rs  o f th e  r e t i n a l  re g io n  mo st u s e fu l in  
b r ig h t l i g h t  v is io n , th e  mac ul a.  In  a d d it io n , a kno wle dge  o f th e  g e n e ti c  
p a tt e rn s  of v a ri o u s  ty pes o f m ac ul ar  d eg en e ra ti o n  w i l l  be  purs ued. In c re ase d  
em ph as is  w i l l  be  p la ced  on ga in in g  more  know led ge o f r e t i n a l  c e l l  b io lo gy  and 
o rg a n iz a ti o n , p a r t ic u la r ly  w ith  re s p e c t to  how th e  l i g h t  s e n s i t iv e  comp onen ts (t h e  
ro ds  and  co ne s)  a re  prod uc ed  and  how th ey  a re  r e la te d  to  th e  r e t i n a l  pigm en t 
e p it h e li u m  in  h e a lt h  and  d is e a s e . St ud y o f th e  v it r e o u s  bo dy , a tr a n s p a re n t 
ge l in  th e  ba ck  p a r t o f th e  eye,  w i l l  be  ex pa nd ed , w ith  em ph as is on d e f in in g  th e  
e x te n t and o r ig in  o f t i s s u e  re a c ti o n s  w it h in  th e  v it r e o u s  to  pro v id e in fo rm ati o n  
on wh ich to  base  a more  r a t io n a l  d esi g n  o f tr ea tm en t fo r d is e a s e s  in v o lv in g  th is  
t i s s u e .  S tu d ie s  w i l l  a ls o  be  continued on th e  de ve lopm en t o f v it r e o u s  
s u b s t i t u te s ,  both  s o li d  and  gase ous,  fo r  use  in  th e  s u rg ic a l tr e a tm e n t o f r e t i n a l  
det ac hm en t.  O th er  s tu d ie s  w i l l  fo cu s on th e  v u ln e ra b i l i ty  o f r e t i n a l  c e l l s  to  
n u t r i t i o n a l  d e f ic ie n c ie s , d ru gs , and  pois onou s su b sta n c es ; and on th e  s tr u c tu re  
and chem ic al  co m posi tion  of th e  ro d o r co ne  c e l l  membrane and  i t s  r o le  in  
t r a n s fe r in g  l i g h t  en ergy  in to  a v is u a l im pu ls e.

Under  th e  re q u est ed  le v e l appro xim ate ly  254 re sea rc h  g ra n ts , o f wh ich 46 a re  
new and  co mpe tin g w i l l  be  aw ard ed to  a d d re ss  th e  ne ed s and  o p p o r tu n it ie s  p re sen te d  
ab ov e.  In  a d d it io n , 5 i n s t i t u t i o n a l ,  62 in d iv id u a l t r a in e e s h ip s , and 59 re sea rc h  
c o n tr a c ts  w i l l  be  aw arded.
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Cor ne al  D is ea se s

A u th o ri z in g  L e g is la ti o n : P u b li c  H eal th  S e rv ic e  A ct , T i t le  IV , P a r t F and  I

1977
A p p ro p ri a ti o n  

N o . A m o u n t

1978
E st im ate

N o . A m o u n t

In c re a se  o r 
Dec re as e

N o . A m o u n t

Bud get  Mechanism:

Res ea rc h G ra n ts : 
R egu la r:

No nco mpeting

Competin g

67 $4, 45 5, 00 0 63 $4,4 73 ,0 00 -4 +$ 18 ,000

27 1, 723,0 00 17 1,2 79,0 00 -1 0 -  44 4,00 0

S p e c ia ls :

Co re and  
S p e c ia li ze d  
C li n ic a l 
R es ea rc h
C en te rs  1 21 0,00 0 1 210,00 0

R es ea rc h C ar ee r
Awards 4 100,00 0 4 10 0,00 0 — —

Academ ic
In v e s ti g a to r
Awards

S u b to ta l 99 6,4 88 ,0 00 85 6,0 62, 000 -1 4 -  42 6, 00 0

T ra in in g  Pr og rams:  
In d iv id u a l 45 671,00 0 45 67 1,00 0 __ __

I n s t i t u t i o n a l 6 39 9,0 00 ' 4 276,00 0 -2 -  12 3,00 0

Res ea rc h & 
Developme nt 
C o n tr ac ts 1 28 ,000 1 28 ,000

T o ta l $7, 58 6, 00 0 $7 ,0 37 ,0 00 -$ 54 9, 00 0

In tr o d u c ti o n

Cor ne al  d is e a s e s  in c lu d e  d is o rd e rs  ca us ed  by in fe c ti o u s  ag en ts  su ch  as 
v ir u s e s  and  b a c t e r i a ,  c o n g e n it a l and dev el opm en ta l in f lu e n c e s , and  de g en e ra ti v e  
p ro c e sse s . An est im ate d  21 ,0 00  Ame ricans a re  b li n d  fro m co rn e a l d is e a s e , 
accoun ting  fo r  about  6% o f a l l  b li n d n e ss  in  t h i s  co u n tr y . A lth ou gh  th e  
in c id ence  o f b li n d n e ss  fro m c o rn e a l d is e a s e s  in  th e  U ni te d S ta te s  i s  le s s  th an  
o th e r k in ds o f o c u la r d is e a s e , th ey  ha ve  a h ig h  r a te  o f in c id en ce  wor ldwide and 
ac co unt fo r more o c u la r p a in  th an  any  o th e r v is u a l d is o rd e r . A nnual ly , th e re  
a re  appro x im ate ly  10 m il li o n  o f f ic e  v i s i t s  fo r p ro fe s s io n a l ey e c a re  fo r 
c o rn e a l pr ob le m s o th e r th a n  r e f r a c t i v e  e r r o r s .

Fin an ci ng

Thi s prog ram i s  fu nd ed  th ro ugh th e  aw ard  of re se a rc h  g ra n ts  and c o n tr a c ts , 
com plemented by  an  In tr am u ra l re sea rc h  pr og ram. A ls o , i n s t i t u t i o n a l  and 
in d iv id u a l tr a in e e s h ip s  a re  award ed un de r a u th o r it y  of  th e  N ati ona l Res ea rc h



S erv ic e  Awards Act .

Prog ram  P la ns fo r 1978

C ontinuin g  im mu nolog ic s tu d ie s  w i l l  be  purs ued  w ith  th e  go a l of  re duc in g  th e  
s ig n i f i c a n t  r e je c t io n  r a t e  ac co mp an yin g c o rn e a l g r a f t s ;  t r i a l s  o f new a n t i v i r a l  
d ru gs u s e fu l in  t r e a t in g  he rp es  si m ple x  in fe c ti o n s  and th e  d e f in i t io n  o f th e  
h o s t fa c to rs  re s p o n s ib le  fo r th e  prim ar y a c q u i s it io n  of  th e  h e rp es  v ir u s  and  th e  
re c u rr e n c e  o f In fe c ti o n s  w i l l  be  s tu d ie d ; s tu d ie s  to  det er m in e th e  v a lu e  and 
im por ta nce  o f s o f t  c o n ta c t le n s  an d t h e i r  us e in  th e  tr e a tm e n t o f c o rn e a l d is e a s e s  
w i l l  be  purs ued ; an d, f u r th e r  Imp rov em ent  o f s p e c ia l m ic ro sc op es  and o th e r  
in s tr u m e n ta ti o n  u s e fu l in  co rn e a l d ia g n o s is  w i l l  be  s tu d ie d  to  make th e se  
in s tr u m e n ts  si m pl e and  conven ie n t fo r ro u ti n e  us e in  c l i n i c s .

Under  th e  re q u e ste d  le v e l appro x im ate ly  85 re s e a rc h  g ra n ts , of  wh ich  17 
a re  new and co mpe tin g w i l l  be  aw ard ed to  add re ss  th e  ne ed s and o p p o r tu n i ti e s  
p re sen te d  ab ov e.  In  a d d it io n , 4 i n s t i t u t i o n a l ,  45 in d iv id u a l t r a in e e s h ip s  and 
on e re se a rc h  c o n tr a c t w i l l  be  aw arde d.
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C ata rac t

Autho i i z ln g  L e g is la ti o n : P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  IV, P a r t F and  I_____

1977 1978
A p p ro p ri a ti o n  E sti m a te

N o . A m o u n t  N o . A m o u n t

In c re a se  o r 
D ec re as e

N o . A m o u n t

Budge t Mechan ism:

Res ea rc h G ra n ts :
R eg ula r:

Noncom pet ing 40 $2,6 50,0 00 57 $4,0 01,0 00 +17 +$1, 35 1, 000

Co mpetin g 34 2,1 72,0 00 13 92 1, 00 0 -2 1 -  1, 251,0 00

S p e c ia ls :

Co re and 
S p e c ia li ze d  
C li n ic a l 
Res ea rc h
C en te rs 1 30 2,000 1 30 2,00 0 —

R es ea rc h C ar ee r 
Awards 3 73 ,000 3 73 ,000 —

Academic
In v e s ti g a to r
Awards

S u b to ta l 78 5.1 97,0 00 74 5 ,2 97,0 00 -4 + 10 0, 00 0

T ra in in g  Pr og ra m s:  
In d iv id u a l 
I n s t i t u t i o n a l

10
2

14 7,00 0
18 0,00 0

10
2

14 7,00 0 —
20 5,00 0 + 25 ,0 00

Res ea rc h & 
De vel opme nt 
C o n tr ac ts

T o ta l $5,5 24,0 00 $5,6 49,0 00 +$ 12 5,00 0

In tr o d u c ti o n

C a ta ra c t I s  a c lo u d in e ss  of th e  norm al ly  c le a r  le n s  wh ich o b s tr u c ts  
v is io n  by d is ru p ti n g  th e  pass age  of l ig h t  to  th e  r e t i n a .  Thi s d is e a se  i s  a 
major  cau se  o f v is u a l  d i s a b i l i t y  and b li n d n e ss  th ro ughout th e  w orl d . In  th e  
U nited  S ta te s  a lo n e , on e s ix th  o f a l l  v is u a l  im pai rm en ts  i s  due to  c a t a r a c t .
Of th e  ap pro xim at e 3 ,0 13 ,0 00  Amer ican s w ith  c a t a r a c t s ,  64 ,0 00  a re  le g a l ly  b li n d . 
A lth ou gh  th e  s u r g ic a l  re m ov al  o f th e  cl ou dy  le n s  i s  a su c c e ss fu l s u rg ic a l 
p ro ced u re , c a t a r a c t s  a re  s t i l l  re s p o n s ib le  fo r  14% of a l l  b li n d n e s s .

F in ancin g

This  prog ram i s  fu nd ed  th ro ugh th e  award  o f re s e a rc h  g ra n ts  and  c o n t r a c ts ,  
com ple mente d by  an  in tr a m u ra l re s e a rc h  pr og ra m . A ls o , i n s t i t u t i o n a l  and 
in d iv id u a l t r a in e e s h ip s  a re  aw ard ed  un de r a u th o r it y  of th e  N a ti o n a l R es ea rc h 
S e rv ic e  Awards A ct .
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Prog ram P la ns  fo r 1978

S tu d ie s  aime d a t  u lt im a te ly  y ie ld in g  a means o f p re v e n ti n g  o r r e ta rd in g  th e  
de ve lo pm en t o f c a ta r a c t  w i l l  c o n ti n u e , fo r in  o rd e r to  p re ven t a d is e a se  one  
mu st unders ta nd  i t s  c au se s.  In  s e n il e  c a t a r a c t ,  th e re  a re  a lm os t c e r ta in ly  a 
number o f c o n tr ib u to ry  c au se s , which  a re  su pe rim po se d on no rm al  agin g p ro c e sse s . 
The p re v e n ti o n  o f s e n il e  c a ta r a c t  th e re fo re  re q u ir e s  a much imp rov ed unders ta nd in g  
o f th e  s t ru c tu re  o f th e  human le n s , o f i t s  m eta bo li c  p ro cess es  and th e  ch an ge s 
in du ce d in  i t  by in c re a s in g  ag e an d e x te rn a l in fl u e n c e s . C ontinu in g s tu d ie s  w i l l  
th e re fo re  fo cu s on p ro te in  ch an ge s in  th e  le ns  and th e  ro le  of  p ro te in  ag g re g a ti o n  
in  th e  de ve lopm en t o f c a ta r a c t .  Fu nd am en tal s tu d ie s  w i l l  a ls o  se ek  ad eq ua te  
an im al  mo dels fo r e x p la in in g  th e  mechanism of c a ta r a c t  fo rm ati on , in  o rd e r to  
r e l a t e  th e se  fi n d in g s  to  unders ta nd in g  th e  e ti o lo g y  o f human s e n i l e  c a ta r a c t .

In  th e  a re a  o f su gar  c a t a r a c t s ,  s tu d ie s  w i l l  con ti nue  to  fo cu s on th e  enzyme 
in h ib i to r s  re c e n tl y  de ve lo pe d in  o rd e r to  dete rm in e w he th er  su ch  in h ib i to r s  
w i l l  he lp  to  p re ven t c a ta r a c t  in  humans s u f fe r in g  fro m d e fe c ts  in  su ga r 
m et ab ol is m , su ch  as  d ia b e te s .

Most  im p o rt an tl y , th e  major  n a ti o n a l c o ll a b o ra ti v e  re s e a rc h  e f f o r t  in  human 
c a ta r a c t  re se a rc h  i n i t i a t e d  in  FY 1977 w i l l  con ti nue  in  FY 1978 . Res ea rc h 
ad va nc es  in  th is  prog ram and th e  r e l a t i v e  cohes iv eness  of  th e  n a ti o n a l e f f o r t  in  
t h i s  a re a  sh ould  perm it  a more coo rd in a te d  ap pr oa ch  to  th e  s o lu ti o n  o f th e  
human c a ta r a c t prob lem by c o ll a b o ra ti o n  among ov er  20 re sea rc h  c e n te rs  in c lu d in g  
th e  in tr am u ra l prog ram o f th e  NEI . S p e c ia l ar ra ngem en ts  fo r  th e  s w if t in te rc h an g e  
o f re se a rc h  in fo rm ati on  w i l l  be  su pport ed .

A d d it io n a ll y , th e  I n s t i t u t e  w i l l  p ro v id e  c e n t ra li z e d  re sea rc h  re so u rc es  fo r 
t h i s  a re a  o f re sea rc h  and  e s ta b l i s h  a fo c a l p o in t w it h in  th e  I n s t i t u t e  to  
c o o rd in a te  and  a s s i s t  in  a c c e le ra ti n g  th e  n a ti o n a l c a ta r a c t  re se a rc h  e f f o r t .

Under  th e  re q u est ed  le v e l ap pro x im ate ly  74 re sea rc h  g ra n ts , o f wh ich  13 a re  
new and  co mpe tin g w i l l  be  aw arded to  add re ss  th e  ne ed s and o p p o r tu n i ti e s  p re sen te d  
ab ov e.  In  a d d it io n , 2 i n s t i t u t i o n a l  and  10 in d iv id u a l tr a in e e s h ip s  w i l l  be aw ar de d.



Glaucoma

A uth ori z in g  L e g is la ti o n : P ub li c  H ea lth  S erv ic e  A ct , T i t le IV, P a rt  F and I

1977 1978 In c re a se  o r
A ppro p ri a ti on E st im ate Dec re as e

No. Amount No. Amount No. Amount

Bud get  Mechanism:

Res ea rch G ra n ts :
R eg ul ar :

No nco mpeting 59 $3,9 01,0 00 80 $5,7 20,0 00 +21 +$1 ,8 19 ,0 00

Comp eting 39 2,4 69,0 00 20 1,5 16,0 00 -19 95 3,00 0

S p e c ia ls :

Core and 
S p e c ia li ze d  
C li n ic a l 
Res ea rch
C en te rs 2 342,00 0 2 34 2,00 0 — —

Res ea rch C ar ee r 
Awards 1 25 .000 1 25 ,000 — —

Acad emic
In v e s ti g a to r
Awards 2 60 ,000 2 60 ,000

S u b to ta l 103 6,7 97,0 00 105 7,6 63, 00 0 +2 + 86 6,00 0

T ra in in g  Pr og rams: 
In d iv id u a l 26 387,00 0 26 38 7,00 0
I n s t i tu t io n a l 6 41 7,00 0 6 45 3,00 0 — + 36 ,000

Res ea rc h & 
Developm ent  
C o n tr ac ts 1 91 ,000 1 91 ,000

T o ta l $7 ,6 92 ,000 $8 ,5 94,0 00 +$ 90 2,00 0

In tr o d u c ti o n

Glaucoma i s  one  o f th e  le a d in g  cau se s of v is u a l d i s a b i l i t y  in  th e  N ation .
I t  i s  re sp o n s ib le  fo r tw el ve p e rc en t of  a l l  b li n d n e ss  in  th e  U ni te d S ta te s  and  
14% of a l l  new cases  o f b li n d n e s s . Eye su rg e ry  fo r glauco ma  re p re s e n ts  ab ou t 
3 p e rc en t o f a l l  eye su rg e ry , and th e  c o s t fo r one  year o f t h i s  su rg e ry  ha s be en  
est im ate d  to  be  $8, 758,0 00. How ever, a la rg e  m a jo ri ty  of  p a t ie n ts  w ith  glauco ma  
a re  t re a te d  by means o f ey ed ro ps  and o th e r m ed ic ati ons r a th e r  th an  by su rg e ry .
In  th e  U ni te d S ta te s ,  th e  c o s t fo r one  year  fo r  one ty pe o f ey ed ro p us ed  in  th e  
tr e a tm e n t o f gla ucom a was $29,0 00,0 00.  Th us , b e s id e s  bein g  a w id es pre ad  and  
o f te n  se r io u s  ey e d is e a s e , gla ucom a i s  a c o s tl y  on e.

F in ancin g

This  prog ram i s  fund ed  th ro ugh th e award  o f re sea rc h  g ra n ts  and c o n t r a c ts , 
com ple mente d by an  in tr a m u ra l re sea rc h  pr og ram . Also i n s t i t u t i o n a l  and 
in d iv id u a l tr a in e e s h ip s  a re  aw ard ed  un de r a u th o r it y  o f th e  N a ti o n a l R es ea rc h



S erv ic e  Awards Act .

Prog ram P la ns fo r 1978

Con tin ue d support  w i l l  be g iv en  to  unders ta n d in g  how ch an ge s in  bl oo d 
c i r c u la t io n  of th e  ey e le a d s  to  in c re a se s  in  In tr a o c u la r  p re s su re  which  o ft e n  
r e s u l t  in  damage to  th e  o p ti c  nerv e. A numb er o f tr e a tm e n t me tho ds  fo r  th i s  
d is e a s e  w i l l  be  te s te d  to  dete rm in e th e  mo st e f f e c t iv e  mode of  c o r re c ti n g  su ch  
o c u la r c i r c u la to r y  d is tu rb a n c e s  b e fo re  im pai re d  v is io n  r e s u l t s .  R es ea rc h des ig ned  
to  id e n t i f y  more  a c c u ra te ly  th e  in d iv id u a ls  a t  r i s k  to  c lo se d -a n g le  gla ucom a 
w i l l  a ls o  re c e iv e  em ph as is . A d d it io n a l em ph as is  w i l l  be  gi ve n to  st udy  of  th e  
c e l l  b io lo g y  of th e  c i l i a r y  body ( th a t  p o r ti o n  o f th e  ey e wh ich  pr oduce s 
aq ue ou s humor) and i t s  grow th  in  an a r t i f i c i a l  medium, and o f th e  t ra b e c u la r  
mesh work (a  p o re - li k e  s t r u c tu r e  th ro ugh  wh ich th e  aq ue ou s humor  p e rc o la te s  to  th e  ou tf lo w  ch an n e ls ).

Und er th e  re q u est ed  le v e l appro x im ate ly  105 re s e a rc h  g ra n ts , o f wh ich 20 
a re  new and  co mpe tin g w i l l  be  aw ard ed  to  add re ss  th e  ne ed s and  o p p o r tu n i ti e s  
p re sen te d  ab ov e.

In  a d d it io n , 6 i n s t i t u t i o n a l  and  26 in d iv id u a l tr a in e e s h ip s  w i l l  be  aw arde d.



Sen so ry -M ot or  D is o rd e rs  and  R e h a b il it a ti o n

A. rh o r lz ln g  L e g is la ti o n : P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  IV, P a r t F and  I

1977
A p p ro p ri a ti o n  

N o . A m o u n t

1978
E sti m a te

N o . A m o u n t

In c re a se  o r 
D ec re as e

N o . A m o u n t

Bud get Mechanism:

Res ea rc h G ra n ts :
R eg ula r:

Noncom pet ing 96 $ 6,3 84,0 00 101 $ 7,2 49,0 00 +5 +$ 86 5,00 0

Comp eting 40 2,5 90, 000 23 1,6 68,0 00 -1 7 -  92 2, 00 0

S p e c ia ls :

Co re and 
S p e c ia li ze d  
C li n ic a l  
R es ea rc h 
C en te rs 2 30 6,00 0 2 30 6,00 0

R es ea rc h C ar ee r 
Awards 7 17 3,00 0 7 17 3,00 0 — —

Acad emic
In v e s ti g a to r
Awards

S u b to ta l 145 9 ,4 53,0 00 133 9 ,3 96,0 00 -1 2 -  57 ,0 00

T ra in in g  Pr og rams:  
In d iv id u a l 7 10 9,00 0 7 10 9,00 0
I n s t i t u t i o n a l 9 69 7,00 0 9 66 8,00 0 — -  29 ,0 00

Res ea rc h & 
Devel opme nt 
C o n tr ac ts

T o ta l $1 0, 25 9, 00 0 $10, 17 3, 00 0 -$  86 ,0 00

In tr o d u c ti o n

R es ea rc h p e r ta in in g  to  senso ry  and  motor  d is o rd e rs  o f th e  v is u a l sy st em  
in c lu d e s  in v e s t ig a ti o n s  r e la te d  to  th e  o p t i c a l  p ro p e r ti e s  o f th e  eye, v is u a l 
se nso ry  and  p e rc e p tu a l fu n c ti o n s , d is o rd e rs  of ey e mov ements and meth ods o f 
r e h a b i l i t a t i o n  n e c e s s it a te d  by se v e re  v is io n  im pa irm en t o r b li n d n e s s . The 
com ple x se nso ry -m oto r sy st em  re s p o n s ib le  fo r v is io n  c o n s t i tu te s  th e  la r g e s t  
s in g le  se nso ry  in p u t to  th e  c e n t r a l  ner vo us sy st em , i n te r a c t s  w it h  th e  h ig h e r 
c e n te rs  o f p e rc e p ti o n , and  in f lu e n c e s  th e  f u l l  sp ec trum  of  in fo rm ati o n  g a th e r in g , 
th ro u g h t p ro c e ss , and  a c t io n .

Sen so ry  and  motor  d is o rd e rs  o f v is io n  may be e i t h e r  c o n g e n it a l o r acq u ir ed  
and ac co un t fo r  16% o f a l l  b li n d n e s s . R es ea rc h in to  th e  v is u a l  sy stem  in  h e a l th  
and  d is e a s e  i s  hoped to  im prov e th e  d ia g n o sis  and tr e a tm e n t o f st ra b is m u s 
(c ro s s e y e ) , am bl yo pi a (d ec re ased  v is io n  a p p a re n tl y  ca us ed  by  ab no rm al  de ve lo pm en t 
of  th e  v is u a l ner vou s sy st em ),  and o th e r  se nso ry  and motor  pr oble m s,  su ch  as  
im pr op er  co nver ge nce  and ac co mmod at ion.  A t o t a l  o f 37 ,000  Ame ricans a re  b li n d
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from o p ti c  nerv e at ro phy and myopia a lo ne  (9.2X  of a l l  le g a l b li n d n e s s ) and ea ch  
year  3, 00 0 more pe op le  a re  b li n d e d  by th e se  d is o rd e rs .

L abora to ry  and  c l i n i c a l  re s e a rc h  i s  bein g  su pport ed  to  e lu c id a te  th e  b r a in 's  
ro le  in  in te rp r e ti n g  th e  p a tt e rn  o f nerv e im pu ls es  re c e iv ed  from th e  o p ti c  ner ve  
and in  fe ed in g  e s s e n t i a l  in fo rm a ti o n  bac k to  th e  o c u la r m us cl es . Th ese s tu d ie s  
a re  e x p lo ri n g  th e  de ve lopm en t o f v is u a l a b i l i t i e s  in  th e  in fa n t as  w e ll  as  no rm al 
v is u a l fu n c ti o n  in  th e  a d u lt . In  many c a s e s , e a r ly  d e te c ti o n  o f se nso ry -m oto r 
d is o rd e rs  may pe rm it  su c c e ss fu l tr e a tm e n t and p re v e n ti o n  o f b li n d n e s s , and 
re sea rc h  i s  bein g  pu rsue d to  make t h i s  p o s s ib le .

W ith in  re c e n t years  a wide a rr a y  o f t e s t s  de ve lo pe d in  b a s ic  v is io n  sc ie n c e  
la b o ra to r ie s  fo r th e  non in vasi ve  bu t h ig h ly  p re c is e  movement  o f v is u a l fu n c ti o n  in  
humans ha ve  matured  to  th e  p o in t wh ere th ey  a re  re ad y fo r  a p p li c a ti o n  in  c l i n i c a l  
re s e a rc h . Th ese t e s t s  ha ve  s u b s ta n t ia l  pr om is e of  ad va nc in g ou r d e ta il e d  
u n ders ta nd in g  o f th e  n a tu ra l h is to ry  o f d ia b e ti c  re ti n o p a th y , s e n i l e
m ac ul ar  d eg en e ra ti o n , and o th e r common d is o rd e rs  o f th e  v is u a l sy st em  and of  
e v e n tu a ll y  becom ing  ro u ti n e  d ia g n o s ti c  to o ls  fo r  r e t i n a l  d is e a se  and  le s io n s  of  
th e  v is u a l ne rv ou s sy stem . Dur ing FY 1977 , a workshop to  d is c u ss  how to  
en co ur ag e th e  t r a n s fe r  o f th e se  re c e n t fi n d in g s  was o rg aniz ed  by th e  NEI . A 
wo rks hop to  d is cu ss  low v is io n  and  r e h a b i l i t a t io n  w i l l  be  held  d u ri ng  FY 1977.

F in ancin g

This  prog ram is  fund ed  th ro ug h th e  award  o f re sea rc h  g ra n ts  and  c o n tr a c ts , 
comp lem ent ed by  an in tr am u ra l re sea rc h  pr og ram . Also i n s t i t u t i o n a l  and in d iv id u a l 
tr a in e e s h ip s  a re  award ed un de r a u th o r it y  o f th e  N a ti ona l R es ea rc h S e rv ic e  Awards 
Act .

Prog ram P la ns fo r  1978

S tu d ie s  of c o n g e n it a l,  dev el opm en ta l and  d e g en e ra ti v e  a b n o rm a li ti e s , i .  e . ,  
s tr ab is m u s and am bl yo pi a,  w i l l  c on ti nue  to  pu rs ue in fo rm ati o n  on  e a r ly  gro wth 
p a tt e rn s  and  de ve lo pm en t of v is u a l pa th w ay s.  Res ea rch on  s tr ab is m u s  su rg e ry  and 
on  ne uro m us cu la r a b n o rm a li ti e s  would  c o n ti n u e . Oth er  s tu d ie s  w i l l  f u r th e r  
c o n c e n tr a te  on p sych ophysi cal  fu n c ti o n s , d y s le x ia  and  oc ul om ot or  c o n tr o l.

Under  th e  re q u est ed  le v e l appro xim ate ly  133 re s e a rc h  g ra n ts , o f wh ich  23 a re  
new and co mpe tin g w i l l  be  aw ard ed to  add re ss  th e  ne ed s and  o p p o r tu n i ti e s  p re sen te d  
ab ov e.  In  a d d it io n , 9 i n s t i t u t i o n a l  and 7 in d iv id u a l tr a in e e s h ip s  w i l l  be  aw arded.



In tr am u ra l la b o ra to ry  and  C l in ic a l Res ea rc h

A uth o ri z in g  L e g is la ti o n : P ub li c  H eal th  S e rv ic e  Act , T i t l e  IV, P a r t F

1977
A p p ro p ri a ti o n  
P os. Amount

1978
E st im ate

Pos .Amount

In c re a se  o r 
Dec reas e

P os. Amount

In tr am ura l
Lab ora to ry  
& C li n ic a l
Res ea rch 89 $7,0 98,0 00  89 $7,7 37,0 00  - -  +$ 63 9,00 0

In tr o d u c ti o n

The In tr am u ra l L abora to ry  and  C l in ic a l R es ea rc h pr og ram of  th e  N a ti o n a l Eye 
I n s t i t u t e  I s  fo cu se d on devel opin g new and  impro ved  te chn iq ues  fo r  th e  
p re v e n ti o n , d ia g n o s is , and  tr ea tm en t o f v is io n  d is o rd e rs . A c t iv i t ie s  of  t h i s  
a re a  a re  c a r r ie d  ou t un de r th e  O ff ic e  of th e  S c ie n t i f i c  D ir e c to r , th e  C li n ic a l 
Bra nc h,  which  t r a n s la te s  re se a rc h  f in d in g s  in to  p r a c t i c a l  a p p li c a ti o n s  and  th e  
L abora to ry  o f V is io n  Res ea rc h wh ich  con duct s b a s ic  re s e a rc h  th a t  w i l l  p ro v id e  
b e t t e r  in s ig h t  in to  d is e a s e  p ro cess es  and th e  fu n c ti o n  of v is u a l sy st em s.
Also  in c lu ded  in  th i s  prog ram a re a  i s  th e  O ff ic e  o f B io m et ry , Ep idem io logy  and 
F ie ld  S tu d ie s  wh ich  conduc ts  re se a rc h  and p ro v id es  s t a t i s t i c a l  and 
ep id e m io lo g ic a l su pport  in  th e  in c id ence  and  p re v a le n ce  of v is u a l d is o rd e rs .

One im port an t ad va nc e d u ri ng  1977 was th e  dem onst ra ti on  th a t  in  
e x peri m en ta l d ia b e te s  th e  tr ea tm en t o f th e  d ia b e ti c  an im al  w ith  a ld o se  re d u c ta se  
in h ib i to r  e f f e c t iv e ly  dela yed  th e  onse t o f th e  c a t a r a c t .  Thi s was th e  f i r s t  
dem onst ra ti on  th a t  th e  cours e  o f d ia b e ti c  c a ta r a c ts  in  th e  i n ta c t  an im al s 
co ul d be  a l t e r e d .  S tu d ie s  a re  und erw ay to  imp rov e th e  d e li v e ry  of  th e
in h ib i to r s  in  ey e d ro ps .

O th er  ad va nc es  in  c a ta r a c t re se a rc h  ha ve  be en  mad e. I t  now lo ok s p o s s ib le  
to  grow human le n s  c e l l s  in  a r t i f i c i a l  medium. Thus i t  i s  now f e a s ib le  to  
e s ta b l i s h  c e l l  l in e s  o f th e  le n s  e p it h e li u m . This  new de ve lopm en t may 
pro v id e  in s ig h t in to  th e  ca use s o f c o n g e n it a l c a t a r a c ts .

Pro gra m P la ns  fo r 1978

In v e s ti g a ti o n s  p la nne d in  th e  C li n ic a l  Branch w i l l  a g g re ss iv e ly  e x p lo re  th e  
d is e a s e  c o n d it io n s  th a t  a re  th e  maj or  c o n tr ib u to r s  to  b li n d n e ss  and  d e b i l i t a t i o n .  
The gla ucom a re se a rc h  pr og ram w i l l  st udy th e  n a tu ra l h is to ry  o f p a t ie n ts  w ith  
o c u la r h y p ert e n si o n  (e le v a te d  ey e p re s su re  w it hou t lo s s  of v is io n )  and th e  
e f f e c ts  o f m ed ic al  tr e a tm e n t upon th is  d is e a s e . O th er  s tu d ie s  w i l l  con ti n u e  to  
exp lo re  v a ri o u s  pharm aco lo g ic a l and  s u rg ic a l m o d a li ti e s  to  id e n t i fy  th e  most 
e f f e c t iv e  method  o f c o n t r o l l in g  glau co ma . The re se a rc h  prog ram st u d y in g  r e t i n a l  
d eg en era ti o n  and  g e n e t ic a ll y  det er m in ed  o c u la r d is e a s e s  w i l l  ta k e  ad van ta ge o f 
new d ia g n o s ti c  t e s t s  to  he lp  c a te g o r iz e  and c la s s i f y  an  a r ra y  of  th e se  d is e a s e s .
A con tinued  e f f o r t  w i l l  be  made to  id e n t i f y  s p e c if i c  d e fe c ts  in  o c u la r
de g en e ra ti v e  d is e a s e s . The d ia b e ti c  re ti n o p a th y  re s e a rc h  prog ram w i l l  con ti n u e  
e f f o r t s  to  e s ta b l i s h  th e  mechanism by wh ich new bl ood v e s s e ls  grow in  th e  r e t i n a .  
C ontr o l o f t h i s  p ro cess  co ul d be  an  im port an t tr e a tm e n t fo r  th e  p re v e n ti o n  o f 
b li n d n e ss  fro m d ia b e te s .

The L abora to ry  o f V is io n  Res ea rc h w i l l  c o n ti n u e  to  dev el op  a re a s  o f re se a rc h  
th a t f o s te r  b e t t e r  u n d ers ta n d in g  of th e  b a s is  fo r  d is e a s e  p ro c e sse s  and  v is u a l  
fu n c ti o n . Res ea rc h on r e t i n i t i s  pi gm en to sa  (n ig h t b li n d n e ss ) w i l l  be  ex pa nd ed  
to  c a p i t a l i z e  on em erging  re se a rc h  o p p o r tu n i ti e s . In  p a t ie n ts  w ith  r e t i n i t i s  
pi gm en to sa  one p a r t i c u la r  re c e p to r o f r e t i n o l  (t h e  a lc o h o l for m of V ita m in  A)
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in  th e  r e t i n a  i s  a p p a re n tl y  m is si n g . F u r th e r exper im ents  w i l l  be  co nd uc te d to  
dete rm in e  w he th er  t h i s  lo s s  in  r e t i n o l  re c e p to r  i s  re s p o n s ib le  fo r  th e  d is e a s e  
o r  w het he r i t  i s  a co ns eq ue nc e of th e  d is e a s e . In  a d d it io n  th e  s tu dy  of  
r e t i n i t i s  pi gm en to sa  w i l l  a ls o  be undert aken  in  an im al  m od el s.  S tu d ie s  w i l l  
c o n ti n u e  on d ia b e ti c  c a ta r a c ts  in  o rd e r to  improve th e  d e li v e ry  o f th e  a ld o se  
re d u c ta se  in h ib i to r s  in  th e  for m o f eye d ro ps .

The O ff ic e  of B io m et ry , Ep id em io lo gy  and F ie ld  S tu d ie s  w i l l  c o n ti n u e  to  
g iv e  s p e c ia l em ph as is  to  e p id e m io lo g ic a l s tu d ie s .  Th ese s tu d ie s  in c lu d e  th e  
i d e n t i f i c a t io n  of r i s k  f a c to r s  a s s o c ia te d  w it h  ey e d is e a s e , c l i n i c a l  t r i a l s  to  
mea su re  th e  e f fe c ti v e n e s s  o f a l t e r n a t iv e  tr e a tm e n t m o d a li ti e s , and re s e a rc h  in to  
b l o s t a t i s t i c a l  me tho do logy  as  a p p li e d  to  v is io n  re s e a rc h . This  O ff ic e  w i l l  
c o n ti n u e  to  p la y  an  a c t iv e  ro le  in  s ti m u la ti n g  e f f o r t s  to  e s ta b l i s h  a d d it io n a l 
c l i n i c a l  t r i a l s  and  n a tu r a l  h is to ry  and  cas e  c o n tr o l s tu d ie s ,  as  w e ll  as  o th e r 
for ms  o f ep id em io lo g ic a l v is io n  re s e a rc h .
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D ir e c t O pera ti ons

A u th o ri z in g  L e g is la ti o n : P u b li c  H ealt h  S e rv ic e  A ct,  T i t l e  XV, P a r t P

1977
A p p ro p ri a ti o n  

P o s . A m o u n t

1978
E st im ate

P o s . A m o u n t

In c re a se  or  
Dec re as e

P o s. Amount

D ir e c t
O pera ti ons 36 $1 ,7 40,0 00 36 $1 ,9 33,0 00 — +$ 19 3,00 0

In tr o d u c ti o n

The d i r e c t  o p e ra ti o n s  a c t i v i t y  o f th e  N a ti o n a l Eye I n s t i t u t e  p ro v id es  
su p p o rt  fo r th e  o v e ra l l  a d m in is tr a ti v e  man agem ent an d s c i e n t i f i c  d i r e c t io n  of  
th e  I n s t i t u t e 's  g ra n ts  and c o n tr a c ts  pr og ra m s.  Over 564 g ra n t a p p li c a ti o n s  
and 55 c o n tr a c t aw ards  were ad m in is te re d  by t h i s  a c t i v i t y .  In c lu ded  he re  is  
th e  O ff ic e  o f th e  A sso c ia te  D ir e c to r  fo r  E xtr am ura l and  C o ll a b o ra ti v e  Prog rams  
(ECP). The O ff ic e  o f S c ie n t i f i c  In fo rm ati o n  ( lo c a te d  und er  th e  ECP) de ve lo pe d 
a co mpu te r bas ed  in fo rm a ti o n  sy st em  fo r use  by I n s t i t u t e  s t a f f  in  c a p tu ri n g  d a ta  
in  re g a rd s  to  g ra n t and  c o n tr a c t in fo rm a ti o n .

Prog ram P la ns  fo r  1978

The O ff ic e  o f E xtr am ura l and C o ll a b o ra ti v e  Pr og rams w i l l  c o n ti n u e  to  p ro v id e  
le a d e r s h ip  in  d e v is in g  th e  most f e a s ib le  fu ndin g g u id e li n e s  fo r  th e  I n s t i t u t e 's  
g ra n ts  pro gr am s.  C l in ic a l  t r i a l s ,  both  m u lt i- c e n te r , u t i l i z i n g  th e  c o n tr a c ts  
me chani sm  and  s in g l e - c l i n i c  t r i a l s  u t i l i z i n g  th e  g ra n ts  me ch anism , w i l l  be  
dev el op ed  to  de te rm in e  t h e i r  e f f e c ti v e n e s s  in  p ro ducin g  re s e a rc h  r e s u l t s .  I t  
i s  ex pec te d  th a t  over 620 g ra n t a p p li c a ti o n s  and  61 c o n tr a c ts  w i l l  be  ad m in is te re d  
in  FY 19 78 . A la rg e  e f f o r t  w i l l  be  expe nd ed  d u ri n g  th i s  tim e p e ri o d  to  e x p la in  
th e  new prog ram p la n n in g  re p o r t and  in s u re  i t s  accep ta n ce  and  im ple m en ta ti on  
by th e  v is io n  re s e a rc h  com munity .

8 7-1 55  0  - 77  -  58



Program  Management

A u th o ri z in g  L e g is la ti o n : P ub li c  H eal th  S erv ic e  Act , T i t le  IV,  P a r t F

1977
A ppro p ri a ti on  

P o s . A m o u n t

1978
E st im ate

P o s . A m o u n t

In c re a se  or  
D ec re as e

P os.Amount

Program
Management 27 $9 76 ,000  26 $9 57 ,000  -1 -$ 19 ,0 00

In tr o d u c ti o n

T his  a c t i v i t y  i s  th e  fo c a l p o in t fro m wh ich d e c is io n s  a re  made re g a rd in g  
th e  o v e ra ll  s c i e n t i f i c  and a d m in is tr a ti v e  d i r e c ti o n  of I n s t i t u t e  pr og ra m s.

Dur in g FY 1977, th e  O ff ic e  of  th e  D ir e c to r , aware  o f th e  p o te n t i a l  gai ns 
fro m f o s te r in g  in c re ase d  co o p era ti o n  among th e  w o rl d 's  s c i e n t i s t s  in  so lv in g  
common pr ob lems o f b li n d n e ss  and v is u a l  d i s a b i l i t y ,  expanded  i t s  in te rn a t io n a l  
a c t i v i t i e s .  The fo ll ow in g  ag re em en ts , wh ich  ra ng e fro m b ro ad ly -b ased  and  
lo ng -t erm  fo rm al  c o o p era ti v e  re sea rc h  ag re em en ts  be tw een th e  U. S. and  o th e r 
c o u n tr ie s  to  confe re nce s and wo rks hops  fo cu se d on s p e c if i c  d is e a se  pr ob le m s a re :
(1)  U. S. -  U. S. S. R. C o ll a b o ra ti o n s  -  to  co nd uc t re se a rc h  on r e t i n a l  
d e g en e ra ti o n s  (i n c lu d in g  r e t i n i t i s  p ig m ento sa ),  c a ta r a c t and gla uc om a;
(2) U. S.  -  Ja pa n C ooper at iv e Agree ment -  wh ere by in te r e s te d  s c i e n t i s t s  in  bo th  
th e  U. S. and Ja pan  can  s e le c t  a re s e a rc h  a re a  in  wh ich  th ey  w ish to  work and 
th en  p ro ce de to  make te n ta t iv e  ar ra ngem en ts  to  c o ll a b o ra te  w it h  an  in v e s t ig a to r  
o f t h e i r  cho ic e; and (3 ) Workshop on V itam in  A in  th e  Tre at m en t of  Xer op ht ha lm ia  
and K era to m al ac ia  -  th e se  d is e a s e s  a f f e c t  th e  co rn ea  and  a re  a le a d in g  ca us e of  
b li n d n e ss  and v is u a l im pa irm en t wor ld wid e.  The workshop  was  manda ted  to  id e n ti fy  
im port an t re se a rc h  o p p o r tu n it ie s  in  th e  f i e ld .

Prog ram  P la ns  fo r 1978

Dur in g FY 19 78 , t h i s  O ff ic e  w i l l  con ti nue  i t s  pr og ram p la nn in g  e f f o r t s  
i n i t i a t e d  in  FY 1975 th ro ugh i t s  O ff ic e  of Pro gra m P la nn in g  and S c ie n t i f i c  
R ep ort s by fo ll ow in g-u p  and w id el y d is se m in a ti n g  th e seco nd  V is io n  R es ea rc h 
Prog ram  P la nnin g Rep or t wh ich  i s  due fo r r e le a s e  in  th e  Spri ng  o f 1977 . 
A d d it io n a ll y , t h i s  O ff ic e  w i l l  con ti nue  i t s  pro gram  o f p u b li c  in fo rm a ti o n  and 
s c i e n t i f i c  re p o r ti n g  on th e  r e s u l t s  o f re sea rc h  in  v is io n .

Fu nds a re  a ls o  pro vid ed  here  fo r s a l a r i e s  and o th e r ex pe nse s in c u rr e d  by 
th e  O ff ic e  o f A d m in is tr a ti v e  Management and th e  O ff ic e  o f th e  D ir e c to r .

One a d m in is tr a ti v e  p o s it io n  has  be en  removed  in  1978 w ith  th e  goa l o f 
m in im iz in g p o te n t ia l  d u p li c a ti o n  and  la y e r in g  in  th e  P u b li c  H ea lt h  S e rv ic e .
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NATIONAL INSTITUTES OF HEALTH

National Eye Institute

Program Purpose and Accomplishments

Activity: Retinal and Choroidal Diseases
(Public Health Service Act, Title IV, Part F and I)

1978
1977

Appropriation
Pos. Amount Authorization Pos.

Budget
Estimate

Amount

$23,125,000 1/ $22,901,000

Purpose: The retina program supports research to acquire knowledge of how the 
retina functions normally as well as studies to advance understanding of how the 
retina is damaged by disease; applied studies to develop methods of prevention, 
early detection, and treatment of retinal disease; and development of animal 
models of various retinal diseases to facilitate laboratory and clinical research.

Explanation: This program is funded through the award of research grants and
contracts, complemented by an intramural research program. Also institutional 
and individual traineeships are awarded under authority of the National Research 

Service Awards Act.

Accomplishments in 1977: Most of the blindness caused by retinal vascular disease 
is associated with diabetes. Significant progress has been made in this area 
through the National Eye Institute support of a multicenter randomized clinical 
trial to establish the efficacy of photocoagulation in the treatment, alleviation, 
and prevention of diabetic retinopathy. This study has shown that the risk of 
blindness caused by retinal vessel abnormalities associated with diabetes mellitus 

can be significantly reduced in this disease.

Another cause of blindness in diabetic retinopathy is ‘vitreous hemorrhage.
Removal of blood-filled vitreous (vitrectomy) has been shown to be of some benefit 
to individuals who have had severe bleeding into the vitreous for at least one 
year. The National Eye Institute has initiated another multicenter randomized 
clinical trial to evaluate the effects of vitrectomy performed in the first six 
months after vitreous hemorrhage as compared to the present practice of waiting 
one year after vitreous hemorrhage to remove the diseased vitreous. This study 
will determine the value of early intervention in the improvement of vision in 

diabetic retinopathy.

Objectives, 1978: Additional research will be supported in the area of circula­
tory abnormalities and vascular disorders, such as hypertension, arteriosclerosis, 
sickle cell disease, and vascular occlusion disorders, which contribute to newly 
recorded blindness. Other studies will focus on blindness associated with 
diabetes, with emphasis placed on clinical research in natural history, genetics 
and treatment of diabetic retinopathy and the formation of new blood vessels in 
the retina. In addition, a knowledge of the genetic patterns of various types of 
macular degeneration will be pursued. Increased emphasis will be placed on 
gaining more knowledge of retinal cell biology, particularly in the area of 
photoreceptor (rods and cones) production and rod outer segment removal by the 
pigment epithelium cells. Other studies will focus on the vitreous body and its 
reaction to other tissues, the development of vitreous substitutes, and the 
vulnerability of retinal cells to nutritional deficiencies, drugs, and poisonous 

substances.

— ^Title IV, Part F - Indefinite; Title IV, Part I - Legislation pending



914

NATIONAL INSTITUTES OF HEALTH

N a ti o n a l Eye I n s t i t u t e

P ro gra m  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y ! C o rn ea l D is e a s e s
( P u b li c  H e a l th  S e r v ic e  A c t,  T i t l e  IV , P a r t s  F an d I )

197 7
A p p ro p r ia t io n

P os. Amount

$ 7 ,5 8 6 ,0 0 0

197 8

A u th o r iz a t i o n  P o s .

B ud get
E s ti m a te

Amo unt

1 / $ 7 ,0 3 7 ,0 0 0

P u r p o s e : C o rn ea l d i s e a s e  r e s e a r c h  I s  ai m ed  a t  re d u c in g  th e  im p ac t o f  c o r n e a l 
d i s e a s e s  th ro u g h  m eth ods o f  t r e a tm e n t ,  p r e v e n t io n , an d d ia g n o s i s .

E x p la n a t io n : T h is  p ro gra m  i s  fu n d ed  th ro u g h  th e  aw ar d o f  r e s e a r c h  g r a n t s  and 
c o n t r a c t s ,  co m pl em en te d by  an  in t r a m u r a l  r e s e a r c h  p ro g ra m . A ls o  i n s t i t u t i o n a l  
an d i n d i v id u a l  t r a in e e s h ip s  a r e  aw ar ded  un d er a u t h o r i t y  o f  th e  N a ti o n a l R esea rc h  
S e r v ic e  Aw ards  A c t.

A cco m pli sh m ents  i n  1 9 7 7 : Th e b a s i s  o f  c o r n e a l  tr a n s p a re n c y  i s  an  a c t i v e  a r e a  o f  
r e s e a r c h .  S i g n i f i c a n t  p r o g r e s s  h a s  been  made in  th e  p a s t  few y e a r s  in  d e v e lo p in g  
te c h n iq u e s  to  s tu d y  th e  th i n  f l a t t e n e d  c e l l s  t h a t  l i n e  th e  c o rn e a  ( th e  e n d o th e l­
ium ) an d i t s  s u p p o r ti n g  fr am ew ork  ( th e  s tr o m a ) in  o r d e r  to  c h a r a c t e r i z e  th e  
n u t r i e n t s  r e q u i r e d  f o r  m a in ta in in g  th e  e n d o th e li u m . A dva nc es  h av e  been  made in  
(1 ) u n d e rs ta n d in g  c o rn e a  m e ta b o li sm ; (2 ) th e  a r e a  o f  c o r n e a l  t i s s u e  t r a n s p l a n t a ­
t i o n  by  th e  d eve lo pm en t o f  a  m ed ia  w hic h  a ll o w s  f o r  lo n g e r  s to r a g e  o f  th e s e  
t i s s u e s ;  (3 ) he  d ev e lo p m en t o f  s o p h i s t i c a t e d  in s t r u m e n ta t io n  w hic h  a ll o w s  f o r  
d i r e c t  v i s u a l i z a t i o n  in  human p a t i e n t s  o f  th e  c e l l s  w hic h  l i n e  th e  p o s t e r i o r  
s u r f a c e  o f  th e  c o rn e a .

One a d d i t i o n a l  im p o r ta n t a r e a  o f  r e s e a r c h  i s  t h a t  o f  h e rp e s  s im p le x  i n f e c t i o n  o f 
th e  c o rn e a , on e o f  th e  m os t p a i n f u l  o c u l a r  v i r a l  d i s e a s e s .  I t s  im p o rta n c e  s te m s 
n o t o n ly  fr om  th e  fre q u e n c y  o f  i n i t i a l  a t t a c k s ,  b u t a l s o  fr om  th e  l i k e l i h o o d  o f  
i t s  r e c u r r e n c e  w it h  p r o g r e s s iv e  s c a r r i n g ,  p a i n ,  an d r e d u c t io n  in  v i s i o n .  V is io n  
r e s e a r c h  s c i e n t i s t s  h av e  been  s e e k in g  means  to  c o n t r o l  an d t r e a t  t h i s  i n f e c t i o n ,  
an d a  nu mbe r o f  d ru g s  have  been  fo und  t h a t  re d u c e  th e  s e v e r e  v i s u a l  e f f e c t s  
a s s o c ia te d  w it h  th e  i n f e c t i o n .

O b je c t iv e s ,  1978 : C o n ti n u in g  im m unolo gic  s t u d i e s  w i l l  be  p u rsu e d  in o r d e r  to  
a d d re s s  th e  s i g n i f i c a n t  r e j e c t i o n  r a t e  ac co m pan yin g c o r n e a l  g r a f t s ;  t r i a l s  o f  
new  a n t i v i r a l  d ru g s  u s e f u l  in  t r e a t i n g  h e rp e s  s im p le x  an d th e  d e f i n i t i o n  o f  th e  
h o s t  f a c t o r s  r e s p o n s ib le  f o r  th e  p r im a ry  a c q u i s i t i o n  o f th e  h e rp e s  v i r u s  w i l l  be  
s t u d i e d ;  s t u d i e s  to  d e te rm in e  th e  v a lu e  an d im p o rta n c e  o f  s o f t  c o n t a c t  le n s  an d 
t h e i r  u se  i n  th e  tr e a tm e n t  o f  c o r n e a l  d i s e a s e s  w i l l  be  p u rs u e d ; a n d , f u r t h e r  
im pro ve m en t o f  in s t r u m e n ta t io n  u s e f u l  in  c o r n e a l  d ia g n o s i s  w i l l  be  s tu d ie d  to  
make th e s e  in s tr u m e n ts  s im p le  an d  c o n v e n ie n t f o r  r o u t i n e  u se  i n  c l i n i c s .

T i t l e  IV , P a r t  F — I n d e f i n i t e ;  T i t l e  IV , P a r t  I  — L e g i s l a t i o n  p e n d in g
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NATIONAL INSTITUTES OF HEALTH

N ati o n a l Eye I n s t i t u t e

Pr og ram Pur po se  an d Accom pl ish men ts

A c t iv i ty : C a ta ra c t
(P ub li c  H eal th  S e rv ic e  A ct , T i t l e  IV, P a r ts  F and I)

1978
1977

A p p ro p ri a ti o n
Bu dget

E st im ate
P o s . AmountPos . Amount A u th o ri z a ti o n

$5,5 24, 000 1/ $5,6 49 ,0 00

Purp ose : C a ta ra c t re s e a rc h  a tt em p ts  to  id e n t i fy  th e  cause s o f c a ta r a c t  and 
de ve lo p me tho ds  fo r i t s  p re v e n ti o n  and  im prov ed  tr e a tm e n t.

E x p la n a ti o n : This  pr og ram i s  fund ed  th ro ugh th e  aw ard  o f re s e a rc h  g ra n ts  and  
c o n tr a c ts , comp lem ent ed by  an  in tr a m u ra l re s e a rc h  pr og ram . Al so  i n s t i t u t i o n a l  
and in d iv id u a l tr a in e e s h ip s  a re  aw arded unde r a u th o r it y  o f th e  N a ti o n a l Res ea rc h 
S e rv ic e  Awards A ct .

Accom pl ish men ts in  19 77 : As a r e s u l t  of re c e n t m aj or  de ve lo pm en ts  in  th e  f i e ld  of 
p ro te in  b io c h e m is tr y , s tu d ie s  ha ve  shown th a t  th e  c lo ud in g  wh ich  occu rs  in  s e n i l e  
c a ta r a c ts  may be  th e  r e s u l t  o f an ag e- dep endent clum pi ng  o f th e  s t r u c tu r a l  
p ro te in s  o f th e  le n s .

Ano th er  maj or  ad va nc e in  c a t a r a c t  re s e a rc h  has come re c e n t ly  th ro ug h s tu d ie s  of  
la b o ra to ry  an im a ls . I t  i s  known th a t  in  su g ar c a t a r a c t ,  su ch  as  occ ur in  p a t ie n ts  
w it h  d ia b e te s  o r g a la c to se m ia , s p e c i f i c  ch em ic al  d e fe c ts  r e la te d  to  enzyme 
a c t i v i t y  t r i g g e r  th e  fo rm ati on  o f le n s  o p a c i t i e s .  Enzyme in h ib i to r s  ha ve  be en  
de ve lo ped  wh ich can de la y  th e  fo rm ati on  o f th e se  c a t a r a c ts  in  an im als .

Dur in g FY 19 77 , a C ooper at iv e  C a ta ra c t R es ea rc h  Group (a  co nso rt iu m  of  le a d in g  
in v e s t ig a to r s  in  th e  c a ta r a c t  a re a ) w i l l  b eg in  a la rg e  s c a le ,  co o rd in a te d  s tu dy  
o f th e  human le n s  in  h e a l th  and  d is e a s e . This  c o ll a b o ra ti v e  e f f o r t  g iv es pr om is e 
o f b u il d in g  th e  base  o f kn ow led ge  ne ed ed  to  dev el op  dru gs and  o th e r  th e ra p ie s  to  
r e ta rd  — o r p re v en t - -  th e  fo rm ati on  o f c a t a r a c ts  and th e re b y  re duce  th e  ne ed  fo r 
c o r re c ti v e  su rg e ry , wh ich i s  e s ti m a te d  to  c o s t appro x im ate ly  $750  m il li o n  a n n u a ll y .

O b je c ti v e s , 19 78 : S tu d ie s  w i l l  c o n ti n u e  wh ich w i l l  u lt im a te ly  y ie ld  a means o f 
p re v e n ti n g  o r re ta rd in g  th e  de ve lo pm en t o f c a t a r a c t .  In  s e n i l e  c a t a r a c t ,  th e re  
a re  al m ost  c e r ta in ly  a num ber  o f c o n tr ib u to ry  c au se s , wh ich a re  su pe rim po se d on 
no rm al  agin g  p ro c e sse s . The p re v e n ti o n  o f s e n i l e  c a t a r a c t  th e re fo re  re q u ir e s  a 
much im pro ved u n d ers ta n d in g  o f th e  s t r u c tu r e  o f th e  human le n s ,  o f i t s  m e ta bo li c  
p ro c e ss e s  and  th e  ch an ge s in du ce d in  i t  by in c re a s in g  ag e and  e x te rn a l in f lu e n c e s . 
C ontinui ng  s tu d ie s  w i l l  th e re fo re  fo cu s on  p ro te in  ch an ge s in  th e  le n s  and  th e  
ro le  o f p ro te in  a g g re g a ti o n  in  th e  de ve lo pm en t o f c a t a r a c t .  Fu nd am en ta l s tu d ie s  
w i l l  a ls o  se ek  adeq uate  an im al  mo de ls fo r  e x p la in in g  th e  me cha nism o f c a t a r a c t  
fo rm ati o n , in  o rd e r to  r e l a t e  th e se  fi n d in g s  to  u n d ers ta n d in g  th e  e ti o lo g y  o f 
human s e n i l e  c a t a r a c t .

Most  im p o r ta n tl y , th e  m aj or  n a ti o n a l c o ll a b o ra ti v e  re s e a rc h  e f f o r t  in  human 
c a ta r a c t  re s e a rc h  i n i t i a t e d  in  FY 1977 w i l l  c o n ti n u e  in  FY 1978 . R es ea rc h ad va nc es  
in  t h i s  pr og ram and  th e  r e l a t i v e  co h esiv en ess  o f th e  n a ti o n a l e f f o r t  in  t h i s  a re a  
sh ou ld  perm it  a more  co o rd in a te d  ap pr oa ch  to  th e  s o lu ti o n  o f th e  human c a ta r a c t  
prob lem by c o ll a b o ra ti o n  among over  20 re s e a rc h  c e n te r s  in c lu d in g  th e  in tr a m u ra l 
pr og ram o f th e  NEI .

— T i t l e  IV, P a r t F -  I n d e f in i t e ;  T i t l e  IV, P a r t I  -  L e g is la ti o n  pe nd in g



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l Eye I n s t i t u t e

Pro gra m  P u rp o se  an d A cc om pli sh m en ts

A c t i v i t y : Glau co ma
(P u b li c  H e a l th  S e r v ic e  A c t,  T i t l e  IV , P a r t s  F an d I )

1977
A p p ro p r ia t io n

P os. Amount

$ 7 ,6 9 2 ,0 0 0

197 8

A u th o r iz a t i o n  P os.

B ud ge t
E s ti m a te

Amount

1 / $ 8 ,5 9 4 ,0 0 0

P u rp o s e : Glau co ma  r e s e a r c h  s tu d i e s  th e  ca u se  o f  g la ucom a, d eve lo pm en t o f  
te c h n iq u e s  f o r  p r e v e n t io n  an d e a r l y  d e t e c t i o n  o f  g la ucom ato us  d i s e a s e ,  an d 
im pro ve d m et ho ds  o f  t r e a tm e n t .

E x p la n a t io n : T h is  p ro gra m  i s  fu nded  th ro u g h  th e  aw ar d o f  r e s e a r c h  g r a n t s  and 
c o n t r a c t s ,  co m pl em en te d by  an  in t r a m u r a l  r e s e a r c h  p ro g ra m . A ls o  i n s t i t u t i o n a l  
an d i n d iv id u a l  t r a in e e s h ip s  a r e  aw ar de d u n d er a u t h o r i t y  o f  th e  N a ti o n a l R esea rc h  
S e rv ic e  Aw ard s A c t.

A cco m pli sh m ents  in  1977 : Much o f  th e  r e s e a r c h  in  g la uco m a i s  co n c e rn ed  w it h  th e  
b io c h e m ic a l an d p h a rm a c o lo g ic a l f a c t o r s  in v o lv e d  in  th e  p r o d u c t io n  o f  aq ueous 
hu mor  (a  c l e a r  f l u i d  in  th e  f r o n t  p o r t i o n  o f  th e  ey e ) an d in  i t s  s e c r e t i o n  from  
th e  ey e . T h is  w or k h as  le a d  to  im pro ve d tr e a tm e n ts  w it h  a  r e d u c t io n  o f  s id e  
e f f e c t s ,  an d a b e t t e r  u n d e rs ta n d in g  o f  th e  e f f e c t s  o f  v a r io u s  d ru g s . W hi le  s t i l l  
u n d er d e b a te , th e  u se  o f  d e l t a - 9 - t e t r a h y d r o - c a n n a b in o l ,  a  m a r ij u a n a  d e r i v a t i v e ,  
h a s  been  sho wn  to  lo w er i n t r a o c u l a r  p r e s s u r e  f o r  s h o r t  p e r io d s .

In  c a s e s  w he re  i n t r a o c u l a r  p r e s s u r e s  a r e  n o t c o n t r o l l a b l e ,  s u r g e r y  may be  
p e rf o rm ed  s u c c e s s f u l l y .  P r o g r e s s  in  th e  u se  o f  l a s e r s  f o r  th e  tr e a tm e n t  o f 
gl au co m a now make  p o s s i b le  a r a p id  an d s im p le  o p e r a t io n  w it h  a min imu m o f 
p a t i e n t  d is c o m fo r t.

In  many  c a s e s  th e  p r e s e n t  d ia g n o s i s  an d d e t e c t i o n  p ro c e d u re s  a r e  s u c c e s s f u l  o n ly  
a f t e r  n o n r e v e r s ib l e  damage h a s  o c c u rre d . More h ig h ly  r e f i n e d  m eth ods o f  
m e asu rin g  th e  c o n to u rs  o f  th e  o p t i c  n e rv e  (p h o to g ra m m etr ic  te c h n iq u e s )  
a r e  b e g in n in g  to  a ll o w  f o r  e v a lu a t i o n  o f  th e  o p t i c  n e rv e  h ea d  to  d e t e c t  m in u te  
an d e a r l y  changes t h a t  may be  p r e r e q u i s i t e  to  th e  b e g in n in g  o f  g la uco m a.

O b je c t iv e s ,  1978 : C o n ti n u ed  s u p p o r t w i l l  be  g iv e n  to  u n d e rs ta n d in g  how changes 
in  b lo o d  c i r c u l a t i o n  o f  th e  ey e  le a d s  to  in c r e a s e s  in  i n t r a o c u l a r  p r e s s u r e  w hi ch  
o f t e n  r e s u l t  in  damage to  th e  o p t i c  n e r v e . A nu mbe r o f  t r e a tm e n t  m et hods f o r  
t h i s  d i s e a s e  w i l l  be  t e s t e d  to  d e te rm in e  th e  m os t e f f e c t i v e  mode o f  c o r r e c t in g  
su ch  o c u la r  c i r c u l a t o r y  d i s tu r b a n c e s  b e f o r e  im p a ir e d  v i s io n  r e s u l t .  R esea rc h  
d e s ig n e d  to  i d e n t i f y  m or e a c c u r a te ly  th e  i n d iv id u a l s  a t  r i s k  to  c lo s e d - a n g le  
gl au co m a w i l l  a l s o  r e c e iv e  e m p h a s is . A d d it io n a l em phasi s w i l l  be  g iv e n  to  s tu d y  
o f  th e  c e l l  b io lo g y  o f  th e  c i l i a r y  bo dy  ( t h a t  p o r t i o n  o f  th e  eye  w hic h  p ro d u ces  
aq ueous hu mor ) an d i t s  gro w th  in  an  a r t i f i c i a l  me diu m,  an d o f  th e  t r a b e c u l a r  
mes hw or k (a  p o r e - l i k e  s t r u c t u r e  th ro u g h  w hic h  th e  aq ueous hu mor  p e r c o l a t e s  to  
th e  o u tf lo w  c h a n n e l s ) .

— T i t l e  IV , P a r t  F -  I n d e f i n i t e ;  T i t l e  IV , P a r t  I  -  L e g i s l a t i o n  p e n d in g
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NATIONAL INSTITUTES OF HEALTH

N ati o n a l Eye I n s t i t u t e

Prog ram  Pu rp os e and Ac comp lis hm en ts

A c ti v it y : Se ns or y- M ot or  D is ord ers  and R e h a b il it a ti o n
(P u b li c  H ealt h  S e rv ic e  A ct , T i t l e  IV , P a r ts  F and I)

1978
1977

A pp ro p ri a ti o n
Po s.  Amount A u th o ri z a ti o n

Budget
E st im ate

Pos . Amount

$10 ,2 59 ,0 00 1/ — $1 0, 17 3, 00 0

P urp ose : The se nso ry -m oto r prog ram su p p o rt s  la b o ra to ry  and c l i n i c a l  s tu d ie s  on 
th e  de ve lo pm en t and fu n c ti o n  o f th ose  a c t i v i t i e s  o f th e  b ra in  an d th e  ey e m us cles  
th a t  make v is io n  p o s s ib le . The goal  o f th e se  e f f o r t s  i s  a b e t t e r  u n d ers ta n d in g  
o f th e  ca use s of low  v is io n  and b li n d n e ss  wh ich can not  be  tr a c e d  to  s p e c i f i c  
d y sfu n c ti o n s  of th e  ey e i t s e l f .

E x p la n a ti o n : This  prog ram i s  fund ed  th ro ugh th e  award  o f re se a rc h  g ra n ts  and  
c o n tr a c ts , comp lem ent ed by an in tr a m u ra l re se a rc h  pr og ram. Also i n s t i t u t i o n a l  
and  in d iv id u a l tr a in e e s h ip s  a re  aw ard ed  un der  a u th o r it y  of  th e  N a ti o n a l R es ea rc h 
S e rv ic e  Awards A ct .

Ac comp lis hm en ts in  19 77 : Much know led ge has  re c e n t ly  be en  gai ne d ab ou t th e  anato m 
i c a l  and fu n c ti o n a l ch an ge s t h a t  occ ur in  th e  v is u a l  ner vo us  sy st em  of  c a ts  and  
monkeys dep ri ved  of l i g h t  s ti m u la ti o n  in  on e ey e o r w it h  experi m en ta l m is al ig nm en t 
o f th e  e y es . In  su ch  an im a ls , th e  c r i t i c a l  p e ri o d s  fo r  th e  de ve lo pm en t o f 
am blyo pia ha ve  be en  det er m in ed  w ith  accu ra cy . Exp er im en ts  a re  und erw ay to  d e te r ­
mine th e  degre e  to  wh ich  th e se  ch an ge s may be  re v e rs ed  a t  a l a t e r  ti m e . Very 
re c e n t fi n d in g s  show th a t  fu n c ti o n a l ch an ge s r e s u l t in g  fro m s ti m u lu s  d e p r iv a ti o n  
ca n some tim es be  re v e rs ed  by dr ugs  th a t  b lo ck  in h ib i t i o n  in  th e  c e n t r a l  ne rv ou s 
sy stem . Th ese fi n d in g s  su g g est th e  p o s s ib i l i t y  o f u s in g  pharm acolo gic al meth ods 
fo r c o r re c ti n g  dev el opm en ta l a b n o rm a li ti e s  in  th e  v is u a l sy st em .

S evera l psy chophysi cal t e s t s  de ve lo pe d in  th e  la b o ra to ry  ha ve  p o te n t ia l  fo r 
a p p li c a ti o n  to  th e  d ia g n o s is  o f r e t i n a l  d is e a s e s  and  le s io n s  o f th e  v is u a l 
ne rv ou s sy st em . Dur ing FY 1977 , a wo rks hop to  d is c u ss  how to  en co ur ag e th e  
t r a n s f e r  o f th e se  re c e n t f in d in g s  was o rg an iz ed  by th e  NEI.  A wo rks hop to  
d is c u ss  low  v is io n  and r e h a b i l i t a t i o n  w i l l  be  he ld  d u ri ng  FY 1977 .

O b je c ti v es , 19 78 : S tu d ie s  o f c o n g e n it a l,  dev el opm en ta l and d eg en e ra ti v e  
a b n o rm a li ti e s , i .  e . , am bly opia , w i l l  con ti n u e  to  purs ue in fo rm ati o n  on e a r ly  
gro wt h p a tt e rn s  and de ve lo pm en t of v is u a l pa th w ay s.  Res ea rc h on  s tr ab is m us 
su rg ery  and  on neu ro m usc ula r a b n o rm a li ti e s  would  c o n ti n u e . O th er  s tu d ie s  w i l l  
fu r th e r  c o n c e n tr a te  on psy ch ophysi cal fu n c ti o n s , d y s le x ia  and oc ul om ot or  
c o n tr o l.

—̂ T it le  IV,  P a r t F -  I n d e f in i t e ;  T i t l e  IV , P a r t I  -  L e g is la ti o n  pe nd in g



NATIONAL INSTITUTES OF HEALTH

N a t io n a l  Ey e I n s t i t u t e

P ro gra m  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y : I n t r a m u r a l  L a b o ra to ry  and  C l i n i c a l  R e se a rc h
(P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , P a r t  F)

197 7
A p p r o p r ia t io n

P o s. Amount A u th o r iz a t i o n

197 8
B ud get

E s ti m a te
Amount

89 $ 7 ,0 9 8 ,0 0 0 I n d e f i n i t e 89 $ 7 ,7 3 7 ,0 0 0

P o s .

P u rp o s e : Th e I n t r a m u r a l  L a b o ra to ry  an d C l i n i c a l  R e se a rc h  p ro g ra m  o f  th e  N a ti o n a l Eye I n s t i t u t e  i s  fo c u s e d  on  d e v e lo p in g  new an d im pro ved  te c h n iq u e s  f o r  th e  
p r e v e n t io n ,  d ia g n o s i s ,  an d t r e a tm e n t  o f  v i s io n  d i s o r d e r s .  A ls o  in c lu d e d  h e r e  i s  
th e  O f f ic e  o f  B io m e tr y , E p id em io lo g y  an d F ie ld  S tu d i e s ,  w hic h  c o n d u c ts  
e p id e m io lo g ic a l  an d s t a t i s t i c a l  s t u d i e s  in  c o n ju n c ti o n  w it h  c o l l a b o r a t i v e  
i n v e s t i g a t i o n s  o f  I n s t i t u t e  p ro g ram s.

E x p la n a t io n : Th e I n s t i t u t e ' s  in t r a m u r a l  r e s e a r c h  p ro gra m  i s  co m p ri sed  o f  th e  
C l i n i c a l  B ra nch , th e  L a b o ra to ry  o f  V is io n  R e s e a rc h , th e  O f f ic e  o f  th e  S c i e n t i f i c  
D i r e c t o r ,  an d th e  O f f ic e  o f  B io m e tr y , E p id em io lo gy  an d F ie ld  S tu d ie s .

A ccom pli sh m ents  in  197 7 : One im p o r ta n t ad v an ce  d u r in g  19 77  was  th e  d e m o n s tr a ti o n  t h a t  in  e x p e r im e n ta l d ia b e te s  th e  t r e a tm e n t  o f  th e  d i a b e t i c  a n im a l w it h  a ld o s e  
r e d u c t a s e  i n h i b i t o r  e f f e c t i v e l y  d e la y e d  th e  o n s e t  o f  th e  c a t a r a c t .  T h is  wa s th e  f i r s t  d e m o n s t ra ti o n  t h a t  th e  c o u r s e  o f  d i a b e t i c  c a t a r a c t s  i n  th e  i n t a c t  an im a ls  
c o u ld  be  a l t e r e d .  S tu d ie s  a r e  un der w ay  to  im pro ve th e  d e l i v e r y  o f  th e  i n h i b i t o r s  i n  th e  fo rm  o f  eye d ro p s .

O th e r  ad v a n ces  i n  c a t a r a c t  r e s e a r c h  have  bee n  mad e.  I t  now lo o k s  p o s s i b le  to  
gr ow  human le n s  c e l l s  i n  a r t i f i c i a l  med ium. Th us  i t  I s  now f e a s i b l e  to  e s t a b l i s h  c e l l  l i n e s  o f  th e  le n s  e p i th e l iu m . T h is  new  d eve lo pm en t may p r o v id e  i n s i g h t  i n to  th e  c a u s e s  o f  c o n g e n i ta l  c a t a r a c t s .

O b je c t iv e s ,  1978 : I n v e s t i g a t i o n s  p la n n e d  in  th e  C l i n i c a l  B ra nch  w i l l  a g g r e s s iv e ly  e x p lo r e  th e  d i s e a s e  c o n d i t io n s  t h a t  a r e  th e  m a jo r c o n t r i b u t o r s  to  b l i n d n e s s  an d d e b i l i t a t i o n .

Th e C l i n i c a l  B ra nch w i l l  c o n t in u e  i t s  p ro g ra m s in  gla uc om a (e m p h a s iz jn g  s tu d i e s  o f  
o c u l a r  h y p e r te n s io n  an d th e  v a r io u s  p h a rm a c o lo g ic a l an d s u r g i c a l  I r e a tm e n t 
m o d a l i t i e s  f o r  c o n t r o l l i n g  g la ucom a) an d i n  r e t i n a l  d e g e n e r a t io n  an d g e n e t i c a l l y  d e te rm in e d  o c u l a r  d i s e a s e s ,  u s in g  new  d i a g n o s t i c  t e s t s  to  h e lp  c a t e g o r i z e  and 
c l a s s i f y  th e s e  d i s e a s e s .  A c o n t in u e d  e f f o r t  w i l l  be  made to  i d e n t i f y  s p e c i f i c  
d e f e c t s  in  o c u la r  d e g e n e r a t i v e  d i s e a s e s .  The d i a b e t i c  r e t in o p a t h y  r e s e a r c h  
p ro gra m  w i l l  c o n t in u e  e f f o r t s  to  e s t a b l i s h  th e  m ec ha ni sm  by  w hic h  abno rm al new 
b lo o d  v e s s e l s  grow  i n  th e  r e t i n a ,  an  im p o r ta n t s t e p  f o r  p r e v e n t in g  b l in d n e s s  
fr om  d i a b e t e s .  Th e L a b o ra to ry  o f  V is io n  R esea rc h  w i l l  ex pand i t s  r e s e a r c h  e f f o r t s  in  r e t i n i t i s  p ig m en to sa  to  d e te rm in e  i f  th e  lo s s  o f  one p a r t i c u l a r  r e t i n a l  
r e c e p to r  i s  r e s p o n s ib le  f o r  o r  th e  co n seq u en c e  o f  th e  d i s e a s e .  S tu d ie s  w i l l  
c o n t in u e  on  d i a b e t i c  c a t a r a c t s  to  im pro ve th e  d e l i v e r y  o f  a ld o s e  r e d u c t a s e  
i n h i b i t o r s  i n  th e  fo rm  o f  ey e d r o p s .  Th e O f f ic e  o f  B io m e tr y , E p id em io lo g y  an d 
F ie ld  S tu d ie s  w i l l  c o n t in u e  i t s  e p id e m io lo g ic a l  s t u d i e s  to  i d e n t i f y  r i s k  f a c t o r s  
a s s o c ia te d  w it h  eye d i s e a s e  to  m easu re  th e  e f f e c t i v e n e s s  o f  a l t e r n a t i v e  t r e a tm e n t m o d a l i t i e s  th ro u g h  c l i n i c a l  t r i a l s ,  an d to  ex am in e b i o s t a t i s t i c a l  m et hodo lo gy  a s  a p p l ie d  t o  v i s io n  r e s e a r c h .
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NATIONAL INSTITUTES OF HEALTH

N ac io nal  Eye I n s t i t u t e

Pr og ram Pu rp ose  and  Acc om pl ish men ts

A c t iv i ty : D ir e c t O pera ti ons
(P u b li c  H ealt h  S e rv ic e  A ct , T i t l e  IV , P a r t F)

1978
1977

A p p ro p ri a ti o n
A u th o ri z a ti o n

Bu dget
E st im ate

Po s. Amount Pos . Amount

36 $1,7 40 ,0 00 I n d e f in i te 36 $1 ,9 33, 000

Pu rp ose : T his  a c t i v i t y p ro v id e s  fu nds fo r s a l a r i e s and  o th e r  ex pe nse s co nnec te d
w ith  p e rs o n n el en ga ge d in  a c t i v i t i e s  re le v a n t to  th e  aw ard  o f N a ti o n a l Eye 
I n s t i t u t e  re s e a rc h  g ra n ts  and c o n tr a c ts .

E x p la n a ti o n : The d i r e c t  o p e ra ti o n s  a c t i v i t y  o f th e  N a ti o n a l Eye I n s t i t u t e  
c o n s is ts  o f th e  O ff ic e  o f th e  A sso c ia te  D ir e c to r  fo r  E xtr am ura l and C o ll a b o ra ti v e  
Prog rams and h i s  su p p o rt in g  s t a f f .

Accom pl ish men ts in  19 77 : Over 564 g ra n t a p p li c a ti o n s  and  55 c o n tr a c t aw ards  were 
a d m in is te re d  by  t h i s  pr og ra m . The O ff ic e  o f S c ie n t i f i c  In fo rm ati on  (l o c a te d  
un der  th e  ECP) de ve lo pe d a co mpu ter ba se d in fo rm ati o n  sy st em  fo r  us e by  I n s t i t u t e  
s t a f f  in  c a p tu r in g  d a ta  in  re g a rd s  to  g ra n t and c o n tr a c t in fo rm a ti o n . Dur in g 
FY 1977 th i s  O ff ic e  was h e a v il y  in vo lv ed  in  develo p in g  d a ta  and prog ram su b st an ce  
fo r  th e  I n s t i t u t e 's  prog ram a n a ly s is  doc um ent "S upport  fo r  V is io n  R es ear ch ",  and  
th e  fo rt hco m in g se co nd  v e rs io n  o f th e  v is io n  re s e a rc h  prog ram p la n .

Two wo rksh op s were  co nduc te d co nce rn in g  s p e c ia l  a re a s  o f re s e a rc h  wh ere th e  
I n s t i t u t e  was in te re s te d  in  fo s te r in g  s u p p o r t,  and fo u r (4 ) prog ram an no un cemen ts 
we re de vel ope d d e ta i l in g  a re a s  o f re se a rc h  whe re  g ra n t a p p li c a ti o n s  were be in g  
s o l i c i t e d .  A d d it io n a ll y , hu ndre ds of g ra n te e s  and  p ro s p e c ti v e  g ra n t a p p li c a n ts  
we re co unse le d  conce rn in g  th e  I n s t i t u t e 's  pro gra m s,  p r i o r i t i e s ,  ne ed s and 
o p p o r tu n i ti e s  in  v is io n  re s e a rc h , an d, whe re  a p p ro p r ia te , how to  appl y fo r  
re s e a rc h  su p p o rt .

O b je c ti v e s , 19 78 : The O ff ic e  o f E xtr am ura l and C o ll a b o ra ti v e  Prog rams  w i l l  
c o n ti n u e  to  p ro v id e  le a d e rsh ip  in  d e v is in g  th e  mo st f e a s ib le  fu ndin g g u id e li n e s  
fo r  th e  I n s t i t u t e 's  g ra n ts  pro gr am s.  C l in ic a l t r i a l s ,  both  m u lt i- c e n te r , 
u t i l i z i n g  th e  c o n tr a c ts  me chani sm  and  s in g l e - c l i n i c  t r i a l s  u t i l i z i n g  th e  g ra n ts  
me chani sm , w i l l  be  dev el oped  to  dete rm in e t h e i r  e f f e c ti v e n e s s  in  pro ducin g  
re sea rc h  r e s u l t s .  I t  i s  expec te d  th a t over 620 g ra n t a p p li c a ti o n s  and  61 
c o n tr a c ts  w i l l  be  a d m in is te re d  in  FY 1978. A la rg e  e f f o r t  w i l l  be  ex pended  
d u ri ng  th i s  tim e p e ri o d  to  e x p la in  th e  new pr og ram p la n n in g  r e p o r t and  in s u re  
i t s  acc ep ta nce  and im p le m enta ti on  by th e  v is io n  re s e a rc h  com munity .
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N a ti o n a l Ey e I n s t i t u t e

P ro gra m  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y : P ro gra m  Managem ent
( P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , P a r t  F)

197 8
1977 B ud ge t

A p p ro p r ia t io n E s ti m a te
P o s . Amount A u th o r iz a t io n P o s.  Amo unt

27  $976,0 00 I n d e f i n i t e 26 $957,0 00

P u rp o s e : T h is  a c t i v i t y  i s  th e  f o c a l  p o in t  fr om  w hic h  d e c is io n s  a r e  made 
r e g a r d in g  th e  o v e r a l l  s c i e n t i f i c  an d a d m in i s t r a t iv e  d i r e c t i o n  o f  I n s t i t u t e  
p ro g ra m s .

E x p la n a t io n : T h is  a c t i v i t y  c o n s i s t s  o f  th e  O f f ic e  o f  th e  D i r e c t o r ,  N a ti o n a l Eye 
I n s t i t u t e  an d h i s  im m ed ia te  s t a f f .

A cc om pli sh m ents  in  1977: D uri ng  FY 19 77, th e  O f f ic e  o f  th e  D i r e c t o r ,  aw ar e o f  th e  
p o t e n t i a l  g a in s  fr om  f o s t e r i n g  In c r e a s e d  c o o p e ra ti o n  among th e  w o r ld 's  s c i e n t i s t s  
in  s o lv in g  common p ro b le m s o f  b l in d n e s s  an d v i s u a l  d i s a b i l i t y ,  ex panded  i t s  
i n t e r n a t i o n a l  a c t i v i t i e s .  Th e fo ll o w in g  a g re e m e n ts , w hic h  ra n g e  fr om
b ro a d ly -b a s e d  an d lo n g - te rm  fo rm a l c o o p e ra t iv e  r e s e a r c h  a g re e m en ts  be tw een  th e  
U. S . an d o th e r  c o u n t r i e s  to  c o n fe re n c e s  an d w ork sh ops fo c u se d  on  s p e c i f i c  d is e a s e  
p ro b le m s a r e :  (1 ) U. S . - U .S .S .R .  C o l l a b o r a t io n s  -  to  co n d u c t r e s e a r c h  on  
r e t i n a l  d e g e n e ra ti o n s  ( in c lu d in g  r e t i n i t i s  p ig m e n to s a ) , c a t a r a c t  an d g la uco m a;
(2 ) U. S . -  Jap a n  C o o p e ra ti v e  A gr ee m en t -  w he re by  i n t e r e s t e d  s c i e n t i s t s  in  b o th  
th e  U. S . an d Jap an  ca n  s e l e c t  a r e s e a r c h  a r e a  in  w hic h  th e y  w is h  to  wor k an d th en  
p ro cee d  to  make t e n t a t i v e  a r ra n g e m e n ts  to  c o l l a b o r a t e  w it h  an  i n v e s t i g a t o r  o f  
t h e i r  c h o ic e ;  an d (3 ) W orksho p on  V it a m in  A in  th e  T re a tm e n t o f  X e ro p h th a lm ia  and 
K e ra to m a la c ia  -  th e s e  d i s e a s e s  a f f e c t  th e  c o rn e a  an d a r e  a le a d in g  c a u se  o f 
b l i n d n e s s  an d v i s u a l  im pair m en t w o rl d w id e . Th e w or ks hop  was  m andate d  to  id e n t i f y  
im p o r ta n t r e s e a r c h  o p p o r tu n i t i e s  in  th e  f i e l d .

O b je c t iv e s ,  1978 : D uri ng  FY 1978 , t h i s  O f f ic e  w i l l  c o n t in u e  i t s  p ro g ra m  p la n n in g  
e f f o r t s  i n i t i a t e d  in  FY 1975  th ro u g h  i t s  O f f ic e  o f  P ro gra m  P la n n in g  an d 
S c i e n t i f i c  R e p o rts  by  f o ll o w in g  up  an d w id e ly  d is s e m in a ti n g  th e  se cond  V is io n  
R e se a rc h  P la n n in g  P ro gra m  R ep o rt  w hic h  i s  du e f o r  r e l e a s e  in  th e  S p r in g  o f  19 77 . 
A d d i t i o n a l ly  t h i s  O f f ic e  w i l l  c o n t in u e  i t s  p ro gra m  o f  p u b l i c  in f o r m a ti o n  an d 
s c i e n t i f i c  r e p o r t in g  on  th e  r e s u l t s  o f  r e s e a r c h  in  v i s io n .
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W ednes day , Marc h 9, 1977.

NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS 
DISEASES 

W IT N ES SE S

DR. RICHARD M. KRAUSE, DIRECTOR
DR. DONALD S. FREDRICKSON, DIRECTOR, NATIONAL INST ITUT ES 

OF HEALTH
DR. JOHN R. SEAL, DEPUTY  DIRECTOR, NATIONAL INSTITU TE OF 

ALLERGY AND INFECTIOUS DISEASES
DR. ALFRED M. WEBB, CHIE F, PROGRAM PLANNING AND PROJEC­

TION, NATIONAL INST ITU TE OF ALLERGY AND INFECTIOUS 
DISEASES

CHARLES E. LEASURE, JR ., EXECUTIVE OFFICER , NATIONAL IN ST I­
TUTE OF ALLERGY AND INFECTIOU S DISEASES

ROBERT C. PATRICK, BUDGET OFFICER, NATIONAL INST ITUTE OF 
ALLERGY AND INFECTIOUS DISEASES

NORMAN D. M ANSFIELD, DIRECTOR, DIVIS ION OF FINANCIA L MAN­
AGEMENT, NATIONAL IN STITUTES  OF HEAL TH

ELLEN WORMSER, DIRECTOR, DIVISION  OF HEAL TH BUDGET 
ANALYSIS, OFFICE OF ASSISTANT SECRETARY, COMPTROLLER

OPENING REMARKS

Mr. F lood. We will continue with the National Inst itute s of H ealth 
and we now have the National Ins titu te of Allergy and Infectious 
Diseases, the presenta tion to be made by Dr. Richard M. Krause, the 
Director. We have your biographical sketch, which we will place in the 
record a t this  point. Do you have anyone with you th at you would like 
us to meet ?

[The sketch follows:]
Biographical Sketc h of R ichard M. Krause

Posi tion : Director, National Inst itute of Allergy and Infectious Diseases.
Birthplace and d ate: Marietta , Ohio—January 4,1925.
Education: A.B., M arietta  College, 1947, M.D., Case Western University School 

of Medicine, 1952.
Experience: Director, National Inst itute of Allergy and Infectious Diseases, 

National Insti tutes  of He alth, 1975 to present. Professor, Rockefeller University, 
and senior physician to the hospital, 1968-75. Associate professor, Rockefeller 
University, and physician to the hospital, 1966-68. Professor of epidemiology and 
professor of medicine, Washington University School of Medicine, St. Louis, 
1965-66. Professor of epidemiology and associate professor of medicine, Wash­
ington University School of Medicine, 1962-65. Associate professor, Rockefeller 
Institute, and physician to the hospital, 1961-62. Assistant  professor, Rockefeller 
Insti tute,  and associate physician to the hospital, 1957-61. Assistant, Rockefeller 
Institute, and assis tant  physician to the hospital, 1954-57. Internship and resi­
dency training, intern al medicine, Barnes Hospital, 1952-54. Research fellow, 
Department of Preventive Medicine, Case Western University School of Medi­
cine, 1950-51.

Association memberships: Association of American Physicia ns; American 
Society for Clinical Investigation; American Society for Microbiology; The 
Harvey Society; Central  Society for Clinical Res earc h; Simga X i; American 
Association for the Advancement of Science; American Venereal Diseases Associ-
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at io n ; Infect ious Diseases Society of Am erica; Royal Society of M edicine; Pra c­tit ion er’s Society of New Yo rk; American Rheumatism Associatio n; American Thoracic  Society ; American Epidemiological  Soc iety ; American Academy of Al lergy; and  American Association of Immunologists.
Member, Infectiou s Disease Advisory Committee, National Insti tute of Allergy and Infectious Diseases, Nat iona l Insti tutes  of Health, 1970-74.Board of Director s, R oyal Society of Medicine Foundation, Inc., 1971 to present (tr ea su re r 1973-75).
Consultant and member, Coccal Exper t Committee, World Hea lth Organiza­tion, 1967 to present.
Directo rs council, New York He ar t Association, 1973-75.Chairman, Allergy and  Immunology Study Section, Nat ional Insti tutes  of Hea lth,  1966-70.
Commission on Streptococcal  and Straphylococcal Diseases, U.S. Armed Forces Epidemio logical  Board  (Deputy Director,  1968-72), 1963-72.Chai rman, Research Study Commit tee and member, Execu tive Committee, Council on Rheumatic Fever and  Congenita l He ar t Disease , American He ar t Associat ion, 1963-66.
Member. Policy Committee, American He art  Association, 1966-70.Board of directors, New York He ar t Association, 1967-73.Chai rman , Advisory Council on Research, New York He ar t Association, 1969-71.
Research Committee, St. Louis He art  Association, 1963-66.Board  of direc tors,  St. Louis He ar t Association, 1962-66.Ed ito rsh ips : Section editor. Journa l of Immunology. 1974-75. Edito r, Jou rna l of Experim enta l Medicine, 1973-75. Edi tor ial board, Immunochemistry, 1973 to present. Edi tor ial board. Bacte riological Reviews, 1969-73. Edi tor ial board. In ­fection and  Immunity, 1970 to prese nt. Associate editor, Jou rna l of Immunology, 1963-71. Edi torial board, Jou rna l of the American Venereal Disease Association. Ed ito ria l board, Clinical  Immunology and Immunopathology, 1976 to present. Advisory editor, Journa l of Exp erim enta l Medicine, 1976 to  present.Publicat ions  of more than  100 pape rs on research  in infectious diseases and  immunology.
Dr. K rause. We have Dr. John  Seal, the Deputy Director; Mr. Lea- sure, the executive officer; Mr. Patri ck, who is the budget officer, and we are delighted, of course, t ha t Ms. Wormser is with us.

OPENING  STATEMENT

Mr. F lood. We have your statement, which will be placed in the record a t this  point. Doctor.
[The statement follows:]
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

National Institutes of Health 
Statement by

Director, National Institute of Allergy and Infectious Diseases

on

"Allergy and Infectious Diseases"

Mr. Chairman and Members of the Committee:

Thirty-five years after the introduction of antibiotics, infectious diseases 

are still our most common illnesses. In 1974 nearly 25% of all who sought medi­

cal care did so because of an infectious disease. This represents nearly 200 

million patient-visits to physicians. The direct cost for this medical care and 

the indirect cost due to loss of work amounts to billions of dollars.

One reason infectious diseases have remained so common is that the majority 

are caused by viruses over which we have little control. Vaccines have been ef­

fective in preventing smallpox, polio, measles, and rubella, but there are no 

vaccines for most viral infections. Furthermore, there are, as yet, very few 

.effective antiviral drugs similar to the antibiotics used to treat bacterial 

infections. We must, therefore,redouble our efforts to perfect antiviral sub­

stances and to develop new and safe vaccines wherever feasible.

Another reason infectious diseases are still a problem is that bacteria can 

develop resistance to the antibiotics once thought to guarantee cures. For 

example, a serious form of penicillin resistance has occurred recently in some 

bacteria causing gonorrhea and childhood meningitis.

Our primary defense against persistent bombardment of bacteria and viruses 

is the immune system of the body. Vaccines are a way to direct the resources 

of this system against invasion by a specific bacterium or virus. Early prin­

ciples of vaccination were developed in almost total ignorance of how this system 

functions. Now, however, if we are to have new and better immunization methods 

in the future, we must unravel the remaining mysteries of the immune system.

Our effort to acquire this knowledge has yet another purpose. This concerns 

the discovery of the causes and treatment of diseases of the immune system.
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I am speaking here of illnesses as common as hayfever, and as serious as asthma,

as well as others, such as arthritis and kidney disease.

THE IMMUNE SYSTEM AND ITS DISORDERS

The immune system consists of several specialized organs dispersed through­

out the body. But they work in concert and remain in communication by means of 

a systematic traffic of white blood cells and their products. Remarkable prog­

ress has been made in delineating the mechanisms which are involved in diseases

of the immune system and in the defense against infection.

The immune process begins with the interaction between foreign invaders and

three distinct cell types of the immune system. Each of these cells plays a 

differing role but their coordination is essential. Dissection of this network

of interacting cellular and molecular events forms a major emphasis of our In­

stitute program.

Disorders of the immune system can be inherited or acquired. Acquired dis­

orders include asthma and other allergies. In addition, abnormal immune pro­

cesses are involved in such diseases as rheumatoid arthritis, systemic lupus 

erythematosus, myasthenia gravis, autoimmune hemolytic anemia, and glomerulo­

nephritis.

An example of an inherited immune disorder on which we have made important 

progress is a devastating condition known as SCID, for severe combined immuno­

deficiency disease. It has been estimated that as much as 10% of mortality in

newborns is due to SCID. The victims lack effective immune systems. They die 

of severe infections, usually before age 2, and there is no treatment except 

bone marrow transplantation. This is frequently impossible because a suitable 

bone marrow transplant donor cannot be found. NIAID-supported scientists are 

finding ways to circumvent this problem. At the NIH Clinical Center and at 

other institutions they have successfully treated several infants by giving them

transplants of thymus epithelial cells grown in the laboratory. These
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transplants have not been rejected by the infants and their immune functions

have been restored to normal levels. Despite initial success, much remains to

be discovered. We are hopeful, however, that this innovative procedure may be 

useful in treating other inherited immune deficiencies and even some of the more

subtle defects in autoimmune disorders and malignancy.

Another* example of an inherited immune disease with which we have had suc­

cess is hereditary angioedema (HAE). This is a serious swelling condition which, 

when it involves the throat, can lead to strangulation. The death rate is as

high as 30 percent. NIAID scientists are now able to prevent attacks of HAE 

through use of a new drug, Danazol. Most important, this compound also actually

corrects the inherited biochemical defect associated with the disease. This

work has significance beyond the successful treatment of HAE because this is

one of the first examples of correcting an inherited abnormality by drug therapy. 

The most common acquired diseases 6f the immune system are asthma and other

allergies. An estimated 35 million Americans have an allergic disease. Asthma,

alone, accounts for almost 9 million of these patients and causes over 2,000 

deaths every year. This does not take into consideration other deaths that occur

in which asthma is an underlying cause —  deaths attributed to pneumonia, bron­

chitis, and emphysema. In 1975, patients with allergies made at least 43 million 

visits to doctors’ offices. We must improve the quality of life for these people.

Our network of 15 Asthma and Allergic Disease Centers was established to 

bring the fruits of basic research from the laboratory bench to the patient’s 

bedside, and to the clinic. Work by scientists at these Centers and at other 

grantee institutions has resulted in a number of important accomplishments.

Chemical studies on allergenic substances such as ragweed and grass pollens 

have led to new benefits for diagnosis and treatment. I have in mind, for 

example, our ability to isolate the specific components of pollens that cause 

allergy. These purified allergenic substances will be used to improve
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d ia g n o s is  a s  w e ll  as tr e a tm e n t by d e s e n s i t i z a t io n  o r a l le r g y  s h o ts .

The re  i s  new ho pe  fo r  p a t i e n t s  who s u f f e r  fro m as th m a.  The se v e re  s h o r t ­

n ess o f b re a th  th ey  ex p eri en ce  i s  du e to  th e  sp as m od ic  c o n tr a c t io n  o f th e  b ro n­

c h ia l  m usc le s th a t  c u ts  o f f  th e  a i r  su pp ly  to  th e  lu n g . S c i e n t i s t s  a re  now 

u n ra v e li n g  th e  ch a in  of  ev en ts  which  le a d s  to  t h i s  b ro n c h ia l c o n s t r i c t io n .

Wi th t h i s  kn ow ledg e,  p h y s ic ia n s  ca n t a i l o r  tr e a tm e n t fo r  th e  in d iv id u a l  by 

s e le c t in g  th e  p ro per do sa ge  of  th e  mos t e f f e c t iv e  dr ug  a v a i la b le .

VIRAL DISEASES

V ir u ses  n o t on ly  ca use  wel l-kn ow n a c u te  i l l n e s s e s  su ch  a s  h e p a t i t i s ,  in ­

f lu e n z a , th e  common c o ld , and  c e r t a in  ty p e s  o f d ia r rh e a ;  th ey  ca n a ls o  in f e c t  

th e  f e tu s  and pro du ce  d e fe c ts  in  th e  newb orn th a t  o f te n  le a d  to  m en ta l r e ta rd a ­

t io n .  R ube ll a  v i ru s  was  a m ajor  cause  o f b i r th  d e f e c ts  b e fo re  th e  v acc in e  was 

li c e n s e d  in  19 69 . To day, cy to m egalo v ir us has  ta k en  r u b e l l a 's  p la c e  a s a th r e a t  

to  th e  un bo rn  in f a n t .  I t  i s  th e  le a d in g  known v i r a l  ca use  of  b i r t h  d e f e c ts , 

in f e c t in g  one  p e rc e n t o f a l l  ne wb orns  and  r e s u l t in g  in  an  e s ti m a te d  20 ,0 00  men­

t a l l y  d e fe c t iv e  in f a n ts  an n u a ll y . The re  i s  no v acc in e  fo r  t h i s  v i r u s  in f e c t io n .

Be ca us e o f th e  d i f f i c u l t i e s  su rr o u n d in g  th e  de ve lo pm en t o f  p re v e n ti v e  v ac­

c in e s  fo r  many v i r u s e s , 7 y e a rs  ag o th e  NIAID la unch ed  a s p e c ia l  prog ram to  

f in d  d ru gs to  t r e a t  v i r a l  in f e c t io n s . P o te n t ia l  a n t i v i r a l  com pou nds  a re  te s te d  

f i r s t  in  an im al  ex per im en ts  and  th e n  emplo yed to  t r e a t  s e v e ra l  v e ry  sev ere  

v iru s  in f e c t io n s  in  man. Fo r ex am pl e,  e n c e p h a li t i s  ca use d by h e rp es v i r u s , i s  

an  a lm ost  u n if o rm ly  f a t a l  i l l n e s s .  In  a r e c e n t N IA ID -s up po rted  c l i n i c a l  t r i a l ,  

th e  d ea th  r a t e  was re du ce d fro m 70% to  28% in  th o se  p a t i e n t s  w it h  h e rp es en ­

c e p h a l i t i s  t r e a te d  w it h  th e  ch em ic al  — aden in e a ra b in o s id e .

In  a n o th e r sm a ll  c l i n i c a l  t r i a l ,  th e  a n t i v i r a l  su b s ta n c e , in te r f e r o n ,
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e ra d ic a te d  th e  h e p a t i t i s  B v iru s  fro m th e  bl ood  o f p a t i e n t s  w it h  ch ro n ic  hep a­

t i t i s .  T his  i s  e s p e c ia l ly  encoura g in g  n o t on ly  bec au se  ch ro n ic  h e p a t i t i s  c a r ­

r i e r s  a re  p o te n t i a l  t r a n s m i t te r s  o f th e  in f e c t io n  to  o th e r s ,  b u t a ls o  be ca use

p ro g re s s iv e  l i v e r  d is e a s e  occu rs  in  a s i g n i f i c a n t  num ber  of  in d iv id u a ls  who

co n ti n u e  to  c a r ry  th e  h e p a t i t i s  B v i r u s .  We ne ed  to  fo ll o w  up t h i s  i n i t i a l

su ccess  and  we in te n d  to  do so  as so on  a s s u p p l ie s  o f c o s t ly  and sc a rc e  i n t e r ­

fe ro n  ca n be  o b ta in e d .

D esp it e  th e s e  advan ce s,  th e  de ve lo pm en t o f  a d d i t io n a l  e f f e c t iv e  and  sa fe  

a n t i v i r a l  dru gs w i l l  be  d i f f i c u l t  la rg e ly  bec au se  o f th e  n a tu re  o f v i r u s  in fe c  

t io n s . When v i r u s e s  in f e c t  th e  c e l l s  o f th e  bo dy , th ey  d iv e r t  th e  c e l l s ' own 

ch em ic al  m ac hin er y away fro m th e  m ai nte nan ce  o f  l i f e  and  to  th e  p ro d u c ti o n  o f

more v i r u s e s . T h is  in te r fe r e n c e  w it h  c e l l  fu n c ti o n  le a d s  to  c e l l  d e a th . Wi th

in  days , org an s su ch  a s lu n g s , b ra in  and  l i v e r  ca n be  s e v e re ly  damaged  o r 

d e s tr o y e d . U n fo rt u n a te ly , mo st d ru gs which  p re v e n t v i r a l  m u l t ip l i c a t io n  a ls o  

in ju r e  o r  d e s tr o y  body  c e l l s .  The y a r e , th e r e fo r e , v e ry  to x ic  fo r  man.

Bec au se  o f th e  co m ple x it y  o f th e  pr ob le m , we know th a t  ou r e f f o r t  in  b a s ic  

v ir o lo g y  mu st be  expa nd ed  to  p ro v id e  th e  kn ow ledg e n e c e ssa ry  fo r  th e  develo p­

ment o f new d ru g s . T his  p a s t  y e a r  I  ap p o in te d  a V ir o lo gy  Ta sk  For ce  composed 

of le a d in g  v i r o lo g i s t s  fro m a l l  re g io n s  o f th e  c o u n tr y . One o f i t s  r e s p o n s i­

b i l i t i e s  i s  to  i d e n t i f y  new s t r a t e g i e s  fo r  d ev e lo p in g  s a fe  and  e f f e c t iv e  a n t i ­

v i r a l  com pou nds .

HEPATITIS

V ira l  h e p a t i t i s  i s  a s e r io u s  i n f e c t io n ,  w it h  an  e s ti m a te d  h a l f -m i l l io n  

cases  o c c u rr in g  a n n u a ll y . I t  i s  t r a n s m it te d  th ro ugh  con ta m in at ed  food  and  

w ate r and  i t  i s  s t i l l  a co m p li ca ti o n  o f bl oo d t r a n s f u s io n s . Use of  im prov ed  

bl oo d sc re e n in g  t e s t s  fo r  h e p a t i t i s  B c a r r i e r s  has  p r a c t i c a l l y  e li m in a te d  

t h i s  ca use  o f p o s t - t r a n s f u s io n  h e p a t i t i s  in  th e  U nit ed  S ta te s . Now we mu st

87-1 55  0  -  77 - 59
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e s ta b l i s h  metho ds  fo r  d e te c t in g  th e  v i r u s  o r  v i ru s e s  cau s in g  wha t i s  c a l le d  

"non -A , no n-B"  p o s t - t r a n s f u s io n  h e p a t i t i s  so  c a r r i e r s  o f th e s e  a g e n ts , to o ,

can be  d e te c te d  and  bann ed  a s b lo od do n o rs .

An imal s tu d ie s  on a h e p a t i t i s  B v a c c in e  a re  v i r t u a l l y  com ple te . The va c­

c in e , p re p are d  fro m th e  b lo od of c a r r i e r s  o f th e  v i r u s ,  i s  s a fe  and  e f f e c t iv e  

in  ch im pan ze es . We s t i l l  ho pe  to  b eg in  p re li m in a ry  s a fe ty  t e s t i n g  o f t h i s  

v acc in e  in  v o lu n te e rs  t h i s  s p r in g . T h is  wo uld  be  a f i r s t  s te p  to war d an  ev en ­

tu a l  h e p a t i t i s  B v acc in e  t r i a l  in  h ig h - r i s k  p e rso n n e l.

L a st y e a r , I  m en tion ed  t r i a l s  o f  a s p e c ia l  p re p a ra ti o n  fo r  p re v e n ti n g  he pa ­

t i t i s  B in  la b o ra to ry  p e rs o n n e l fo ll o w in g  a c c id e n ta l  exp o su re . Rec en t r e s u l t s  

pr ov e th e  e f fe c t iv e n e s s  o f t h i s  se rum c a l le d  h e p a t i t i s  B immune g lo b u li n .

A ll  h e p a t i t i s  re se a rc h  i s  s e v e re ly  hamp ere d be ca use  o f our i n a b i l i t y  to  

grow th e  c a u s a ti v e  v iru s e s  in  th e  la b o r a to ry . T h is  pr ob le m  i s  be in g  ta ck le d  

by NIAID s c i e n t i s t s  who a re  tr y in g  ou t l i v e r  c e l l  t i s s u e  c u l tu r e s  a s  a grow th  

medium. A ls o , th e  NIAID,  th e  C ente r fo r  D is ease  C o n tr o l,  an d th e  Bu reau  of  Bio ­

lo g ie s  ha ve  e s ta b l is h e d , j o i n t l y ,  b reed in g  c o lo n ie s  o f  ch im pa nz ee s and  marmo­

s e ts  to  be  use d in  h e p a t i t i s  A v i r u s  s tu d ie s , in c lu d in g  de ve lo pm en t o f d ia g ­

n o s t ic  metho ds  and  v a c c in e s .

A re v ie w  o f ou r e f f o r t s  in  a c u te  r e s p i r a to ry  d is e a s e s , in c lu d in g  in f lu e n z a  

and b a c t e r i a l  pn eu mon ia , i s  d is c u sse d  in  a s p e c ia l  r e p o r t  p re p are d  fo r  th e

re c o rd .

SEXUALLY-TRANSMITTED DISEASES

S e x u a ll y - tr a n s m it te d  d is e a s e s  a re  ca us ed  by a v a r ie ty  o f m ic ro b es,  in c lu d ­

in g v i r u s e s ,  p a r a s i t e s ,  and  b a c te r i a ,  as w e ll  as unusu al b a c te r i a  c a l le d

ch la m yd ia  and  my copla sm a. The In c id en ce  o f th e se  d is e a s e s  c o n ti n u e s  to  in c re a se  

The re  a re  app ro x im at el y  2 ,6 00 ,0 00  gonorr hea  in f e c t io n s  a n n u a ll y , 2 ,5 00 ,0 00  

cases o f non- gon oc oc ca l u r e t h r i t i s ,  and  3 ,0 00 ,0 00  c a se s  o f tr ic h o m o n ia s is , a

p a r a s i t i c  in f e c t io n  mo st commonly tr a n s m it te d  by d i r e c t  se x u a l c o n ta c t .
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In  19 76 , t h i s  I n s t i t u t e  e s ta b l is h e d  i t s  f o u r th  V ener ea l D is ease  R ese ar ch

C en te r a t  C o rn e ll  U n iv e rs it y  In  New Yo rk . O th er  C en te rs  a re  lo c a te d  a t  th e

U n iv e rs it y  o f W as hi ng to n,  S e a t t l e ,  B ay lo r C o ll ege  o f M ed ic in e,  H ou st on , and

Harva rd  U n iv e rs it y  Sc ho ol  o f P u b li c  H e a lt h , B ost on. The se  C en te rs  a re  co n­

d u c ti n g  m u l t i - d is c ip l in a ry  s tu d ie s  on d ia g n o s is , p re v e n ti o n , and  tr e a tm e n t 

of v e n e re a l d is e a s e s . We ha ve  d esc ri b ed  N IA ID -s up po rted  re s e a rc h  w it h in  a 

s p e c ia l r e p o r t  e n t i t l e d ,  "V enere a l D is e a se " , p re p a re d  j o i n t l y  w it h  th e  C ente r 

fo r  D is ease  C o n tr o l.  One s e r io u s  pr ob le m  d e se rv e s  you r a t t e n t i o n .

In  re c e n t y e a r s , p h y s ic ia n s  ha ve  had to  use  h ig h e r  and h ig h e r  dose s o f 

p e n i c i l l i n  to  cu re  g onorr hea . T h is  i s  bec au se  th e  gonoco cc al  b a c te r i a  had  

become in c r e a s in g ly  b u t only  p a r t i a l l y  r e s i s t a n t  to  th e  a c t io n  o f p e n i c i l l i n .

In  19 76 , a new and  fo rm id ab le  ty pe o f gonorr hea  was re cogn iz ed  in  which  th e  

b a c te r ia  a re  co m ple te ly  r e s i s t a n t  to  p e n i c i l l i n .  The se  g onococci,  in tr o d u c ed  

in to  th e  U nit ed  S ta te s  fro m th e  P h i l ip p in e s , pro duce  an  enzym e which  a c tu a l ly  

d e s tr o y s  p e n i c i l l i n  and  o th e r  r e la te d  a n t i b i o t i c s .  NIA ID -sup po rted  s c i e n t i s t s  

ha ve  shown th a t  th e  p ro d u c ti o n  o f t h i s  enzym e i s  du e to  th e  p re sen c e  o f p re ­

v io u s ly  unre co gniz ed  g e n e ti c  m a te r ia l ,  c a l le d  a p la sm id , w it h in  th e  gonorr hea  

org an is m . The new p e n i c i l l i n - r e s i s t a n t  org an is m s ha ve  now be en  fo un d w orl d ­

wid e.

R ec ogn iz in g th e  urg en cy  o f  t h i s  m a tt e r , th e  NIAID held  a m ee ting  in  Decem­

b e r 1976  to  re vie w  th e  re se a rc h  im p li c a ti o n s  o f t h i s  p o te n t i a l l y  s e r io u s  pr ob le m . 

At p r e s e n t , p e n i c i l l i n  and  r e la te d  a n t i b i o t i c s  a re  th e  v e ry  b e s t  tr e a tm e n t fo r  

gonorr hea . I f  th e  p e n i c i l l i n - r e s i s t a n t  gonoco cc i beco me th e  mos t common ca use  

of in f e c t io n , we w i l l  ha ve  to  de vel op o th e r  s t r a t e g i e s  fo r  tr e a tm e n t and  p re ­

v e n ti o n . New p u b li c  h e a l th  m ea su re s a g a in s t  gonorr hea  w i l l  de pend  on r e s u l t s  

of b a s ic  r e se a rc h  on  b a c t e r i a l  s t r u c tu r e ,  b io c h e m is tr y , g e n e t ic s , and ep id em io lo gy

PARASITIC DISEASES

Most  Amer ican s u s u a l ly  o v erl o o k  th e  p o s s i b i l i t y  o f  g e t t in g  p a r a s i t i c  d is e a s e s ,
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but they do occur in this country, particularly In the poor and the young and 
in members of minority groups. I have already mentioned trichomoniasis as a 
sexually—transmitted disease. Hookworm infection is endemic in some rural 
areas of the South; and toxoplasma can cause a serious eye disease as well as 
congenital birth defects. Americans stationed or traveling abroad are fre­
quently exposed to more serious parasitic infections, particularly since malaria 
is resurgent in many areas where it had been temporarily controlled.

Outside the United States, the "Big Two" parasitic diseases are malaria and 
schistosomiasis. Malaria is common throughout Asia, Africa, and Central and 
South America, causing 1 million deaths annually in African children alone. 
Schistosomiasis is endemic in Puerto Rico and a number of other countries with 
at least 200 million infected people. This disease also occurs in New York, 
Miami, and other cities where significant recent immigration has occurred.

Because of the importance of malaria and schistosomiasis, we have concen­
trated much of our parasitic disease research on these two infections. Scien­
tists are beginning to decipher the complicated immune mechanisms involved in 
both malaria and schistosomiasis where not only the causative organism and the 
patient must be studied but an intermediate "vector", as well. In schistoso­
miasis this transmitter of disease is the snail; in malaria, it is the mosquito.

Internationally recognized NIAID studies have, in the past, resulted in 
determination of the genetic basis for susceptibility of the snail to infection 
with the schistosome parasite. By manipulating the multiple genetic factors 
involved, we have developed a resistant strain.of the snail which is the vector 
for schistosomiasis in the Western hemisphere. It is possible that introduction 
of genetically resistant snails into areas where the parasite is endemic might 
reduce transmission of the disease.

In 1976, a major advance took place in the study of malaria. A NIAID- 
supported investigator for the first time, cultivated in the laboratory, the
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malaria parasite, Plasmodium falciparum. This achievement had eluded research­

ers for over 25 years. These parasites, grown and harvested in the laboratory 

will facilitate the development of new drugs, the examination of immune mechan­

isms, and the development of a malaria vaccine.

GENETIC MANIPULATION

Recombinant DNA research is a matter of much concern to the scientific com­

munity, the public and the Congress. It is also a research area of much hope. 

NIAID-supported scientists and others are anxious to exploit for the benefit of

mankind this new technology which enables a scientist to insert genetic material

from one cell into another cell and to cross species barriers.

Current recombinant DNA research has its early roots in NIAID-supported

studies in bacterial genetics. For example, NIAID has been concerned with gene­

tic factors which control such phenomena as toxin production and antibiotic resis­

tance among bacteria. These phenomena are transferable from one organism to

another, and do occur naturally. It was out of such studies, along with a better 

understanding of the genetic code, cellular structure and function, and the 

development of highly sophisticated techniques for working with the isolated DNA,

that the present recombinant DNA technology emerged.

Last year, the NIAID undertook the development of safer bacteria, known as 

"hosts," and of other materials, known as "vectors," to be used by scientists 

working with this new technology. The host bacteria are being so altered that 

they will not survive outside of very special laboratory conditions. The

vectors —  bacterial viruses and plasmids —  are altered so that they transmit

genetic material only to the special host bacteria and not to naturally occurring 

organisms.

This Institute has also undertaken the renovation and development of

facilities at the Frederick Cancer Research Center. Here a national site will
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be p ro v id ed  wh ere s c i e n t i s t s  r e q u ir in g  th e  h ig h e s t l e v e l  o f p h y s ic a l  c o n ta in ­

ment  fo r  DNA re se a rc h  ca n per fo ri n  t h e i r  ex p eri m en ts . The f a c i l i t i e s  i n i t i a l l y  

bei ng  fu nd ed  by th e  NIAID,  N a ti o n a l Can ce r I n s t i t u t e ,  and  N a ti o n a l I n s t i t u t e  

o f G en er al  M ed ic al  S c ie n ces , w i l l  become a m aj or  r e s p o n s ib i l i ty  o f th e  NIAID 

in  1979 when f u l ly  o p e ra ti o n a l.

CONCLUSION

In  c lo s in g , Mr. Ch ai rm an , I  f ir m ly  b e l ie v e  th a t  su c cess  in  r e s e a rc h  on th e  

a l l e r g i c ,  im mun olog ic , and in f e c t io u s  d is e a s e s  w i l l  be  an  im p o rt an t f a c to r  in  

im pr ov in g th e  h e a lt h  o f a m a jo r it y  o f  Amer ican s who s u f f e r  fro m th e se  common 

and f re q u e n tl y  d e b i l i t a t i n g  d is e a s e s  and  in  re d u c in g  th e  eco no mic c o s ts  fo r  

th e N a ti o n 's  h e a lt h  ca re  sy st em . The NIAID bu dg et  r e q u e s t fo r  1978  i s  

$153, 442,0 00. \

I s h a l l  be  p le ased  to  an sw er  yo ur  q u e s ti o n s  and  su pply  a d d i t io n a l  in fo rm a-  

• ti o n  fo r  th e  re c o rd .
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BUD GET  PROPO SAL

Mr. F lood. Once  a ga in  yo ur  b udge t proposes an increase . Th is ye ar  
the increase is ove r $12 millio n. W hy  is there a need  fo r an increase 
and how do  you in ten d to spend  it  ?

Dr . K rause. L et  me tr y  to sum marize  th at  very briefly.
Th e need  fo r the  increase stem s fir st of  all , fro m the medical im ­

po rta nce o f the two  ge ne ral  classes o f diseases w ith  which our  In st itut e 
is concerned.

In  the  firs t plac e, we are  concerned wi th  i nfe ctious diseases. The in ­
fectiou s diseases acc oun t fo r 25 p erc ent of all pa tien t v isi ts to docto r’s 
offices. T hat  is a lot o f sick fo lks . Infec tio us  diseases is the f irs t problem .

Second, we hav e th e r esp onsib ili ty fo r the a lle rgi c diseases. There are  
ap prox im ate ly 40 to 45 m illi on  pa tie nt  v isi ts to docto rs every ye ar  f or  
trea tm en t of th ei r all erg ic diseases. Ten to fifteen  p erc en t of everyon e 
in the co un try  h as allerg ies . Th is  i s the  b ackgrou nd  o f the  problem .

Now, wh at wil l we do specific ally  about these two  m ajor  p rob lem s? 
For the  infect iou s disea ses we mu st look to  the causes of  th ese  infec­
tion s. Vi rus es are  the mo st comm on cause  o f infect ion s. Vi rus es cause 
th e b ulk o f infe ctions o f th e l ive r, hep at iti s, i nfe ctions o f th e b ra in , and  
ma ny, ma ny more serious  ones, as well as the  more common ones like 
the common cold.

We have cu rre nt ly  very few  effective drug s to  tr ea t viru ses , and 
therefor e we mu st en lar ge  ou r at tack  on the  development  of  an tiv iral  
subs tanc es. One of  the th ings  I  pro pose is to increase the research on 
an tivi ra l subs tances.

REDU CED TR AIN IN G PROGR AM

Mr. F lood. In  view o f th e increase a nd  in  view  of  wha t you ha ve j us t 
said and in the  l ight  o f t he  i m po rtan t w ork  as signed  to  your In st itu te , 
wh y are you  red uc ing  the tr ai nin g prog ram? Ho w do you pu t th a t 
toge ther  ?

Dr. K rause. T he  tr ai nin g prog ram ha s been reduce d because of  an 
ad min ist ra tio n decis ion th at  we wou ld no t hav e insti tu tio na l tr ai ni ng  
gran ts.  Our  tr ai ni ng  prog ram has been reduce d fro m abo ut $8 mil­
lion to $6 millio n, bu t th at  decrease  is ma inl y due  to the elimi na tio n 
of  the  inst itu tio na l tr ai nin g gra nt s.

Mr . F lood. Why? You have ju st  sta ted  a question. W ha t is the 
ans wer ?

Dr. K rause. T his was  an ad min ist ra tio n decision  which  was made 
by  the  Office of  Manag em ent  an d B udget.

Mr . F lood. Y ou are  the Adm in is tra to r, I  guess , are  you not?
Dr. K rause. I  am th e Adm in is trator  of  th is  In st itut e,  yes, sir.

MA NP OW ER  DATA

Mr. F lood. D o you have any da ta  whi ch shows the am ount of  m an ­
pow er now th at  is cu rre nt ly  avail able in the  whole of  scien tific disci­
plines th at is of  in terest to  yo ur  in sti tu te  and the cu rren t fu tu re  and 
dem and s for  th at  kind  of  manpow er ?

Dr . K rause. S eve ral  years  ago, before  I  ar rive d at  t he  In st itut e as 
Di rec tor, the pro blem was analy zed and there was  th e est im ate  th a t
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the pool of individuals who were doing research and work perta ining 
to our area is between 8,000 and 10,000 individuals. We estimate the 
need for adding to th at pool about 400 individuals every year because 
about 400 individuals retire  from tha t pool every year th rough  at tri ­
tion and retirement. Therefore, ideally, to replenish that pool we 
should tra in each year about 400 individuals  to maintain a steady 
state.

Mr. F lood. What you have, will th at do it ?
Dr. Krause. We are now turnin g out between 150 and 200 a  year.
Mr. Flood. Will your budget do what you want to do ?
Dr. Krause. This current training program would not  supply that  

level.
INTERNATIONAL CENTERS

Mr. F lood. Also in your budget you show tha t you support four 
Internatio nal Centers for Medical Research?

Dr. Krause. Yes, sir.
Mr. F lood. What kind of research do you do a t those centers and 

where are they located ?
Dr. Krause. Those centers for international research are located in 

Pakis tan, in Bangladesh, in South America, and in Malaysia. They 
are associated with universities in this country, including the Uni­
versity of Maryland, Johns  Hopkins, Tulane, and the University of 
California . These centers were set up over 10 years ago and are de­
signed to work on important international health problems, including 
malaria , schistosomiasis, and also the effects of malnu trition  on the 
occurrence of these international diseases.

SWIN E FLU  IMM UNIZATION PROGRAM

Mr. F lood. Now, the appro priat ion for the swine flu immunization 
program, did that  include money for your In stitu te ?

Dr. Krause. T hat  is right.
Mr. Flood. Tha t was fo r the purpose of s tudying vaccine develop­

ment?
Dr. Krause. T hat  is right.
Mr. F lood. How did you use the money ?
Dr. Krause. This money has been used for the vaccine testing. We 

established a large vaccine test program. The vaccine was tested in 
over 7,000 volunteers. We needed to test the vaccines produced by the 
four manufacturers  in  all age groups. It  was a large study which in ­
volved testing  laboratories and clinics in over a  dozen h os pi ta l and 
universities th roughout the country. The program was designed to test 
the vaccines for thei r effectiveness and for the determination of their 
reactivity.

We have learned a good deal from tha t testing  program. We have 
learned, for example, tha t sp lit-product flu vaccine is a  preferable flu 
vaccine to give to children. Many children, particularly those with 
cystic fibrosis, for example, need the flu vaccine to be protected 
against influenza.

We will also continue to use tha t money to follow these 7,000 peo­
ple who have been immunized in the test prog ram during th is coming
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year, and the year thereafter,  to determine any long-term effects. Most 
impor tant to determine in the next year and the following year the 
amount of protection derived from the vaccination this season.

GUIL LAIN BARRE SYNDRONE

Mr. F lood. I s your Inst itute involved in the study of the relation­
ship between the swine flu and Guillain Barre syndrome?

Dr. K rause. The demonstrat ion of the relationship was done by the 
surveillance program  at  the Center fo r Disease Control. We have some 
research going on to examine the possible mechanisms whereby im­
munization of any kind might  lead to the Guillain  Barre syndrome.

Mr. F lood. Has tha t been linked previously with vaccine therapy 
generally ?

Dr. Krause. There have been scat tered reports of a Guillain Barre 
syndrome following several different kinds of immunizations. But  
none o f those reports  had statistical significance because there were 
not enough cases involved to prove the relationship without question.

Mr. F lood. Was any research conducted on the possible vaccine link 
now to Guilla in B arre prio r to th at  recent swine flu development?

Dr. Krause. What we can say is tha t in none of the 7,000 or so 
volunteers who received the vaccine was there any evidence of Guil- 
la,in Barre  syndrome following the vaccine. These studies were done 
late last spring and summer. We had no indication from the large 
field trial of this  association.

Furthermore, I might say the Army has been giving influenza 
vaccine since 1944, to all incoming recruits. As a result, influenza, is 
essentially absent from the U.S. Army. They have never seen a partic u­
lar association between the influenza vaccine and Guillain Barre syn­
drome in the military.

Mr. F lood. There was specific research conducted p rio r to the re­
cent swine flu development of any link, of any vaccine link and the 
Guillain Barre  ?

Dr. Krause. No, sir. W hat I am saying is that in the influenza vac­
cine tha t had been given up until  last fa ll we had not seen an associa­
tion.

JO IN T INFLUE NZA  WORKSHOP

Mr. F lood. I t is my understanding tha t your Inst itute , the Center 
for Disease Control and the Bureau of Biologies, that you all par tici ­
pated in this  joint influenza workshop, is that  right?

Dr. Krause. We have participated in many different workshops.
Mr. F lood. With  the Center for Disease Control and the Bureau of 

Biologies people ?
Dr. Krause. Yes.
Mr. Flood. How often does this group meet ?
Dr. Krause. We could supply for the record all the many different 

meetings they have had, but during the past year the group has met 
at least eight times on influenza problems.

Mr. F lood. Wha t role did  this  group play in the development of the 
swine flu program ?
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Dr. Krause. The group, the BOB, and the Center for Disease Con­trol, and the N IAI D-----
Mr. F lood. What developments came about?
Dr. Krause. F irs t o f all, they took the position on the basis of the 

evidence th at there was a th rea t of swine flu in the next year. Having 
surveyed the evidence, they recommended that there be a program fo r 
the immunization of the American people.

Mr. F lood. What were some of the issues considered by this group 
prio r to and during the swine flu program ?

Dr. Krause. The issues tha t were considered were, first of all, the 
development of the vaccine, the way in which i t would be tested for 
efficacy and safety. Those protocols were written and carried  out by 
our Institute.

Furthermore, the group considered who should receive the vaccine; 
what the dose and composition should be, and how the vaccine should 
be made. The group considered the method of the distribu tion of the 
vaccine, although the issues perta ining to distribution are really the 
concern of the Center for  Disease Control.

LIVE VERSUS KILLED VACCINE

Mr. Flood. Wha t are the advantages, and disadvantages  of course, 
of developing effective live virus vaccines against influenza now rath er 
than  the killed vaccine? We know the swine flu vaccine was a killed 
virus vaccine.

Dr. Krause. There are advantages and disadvantages. I should say 
we do have a program for development of live vaccine which is going 
on at  the NIH now.

Fir st of all, the advantages of the inactivated vaccine. I t is a known 
product we have used for 30 years and we have a lot of experience 
with it.

Second, it is a product which has relative ease of administrat ion be­
cause it can be injected. The disadvantages o f it  are, however, that  the 
protection from the  vaccine lasts  a year to 18 months.

Now, going to the live vaccine, at this juncture it is still an ex­
perimenta l vaccine. Presumably, if it were developed, an advantage 
would be tha t protection would last much longer than  it does with 
the inactivated vaccine.

On the other hand, one of the  disadvantages we must keep in mind 
is tha t the live vaccine would have to be given by dropp ing or spraying 
drops into the nose. This is a  form of administration tha t might  be 
difficult, par ticula rly in children.

There are advantages and disadvantages  to both, but at this juncture 
we must bear clearly in mind tha t the inactivated  vaccine has known 
efficacy; the efficacy of the live vaccine at this stage is unknown.

ASTHMA AND ALLERGIC DISEASE CENTERS

Mr. F lood. In the material tha t you submitted to the committee, you 
state there are 16 existing asthma and allergic disease centers tha t re ­
quire expansion in order to approach the m ultiplicity of problems of 
all o f these diseases.
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Will this budget permi t the necessary expansion o f these centers of 
which you speak ?

Dr. Krause. This budget will permit  a modest expansion of these 
centers. I  have proposed in th is budget t ha t we spend $1.4 million on 
the expansion of work specifically on asthma and allergy, including 
the centers.

We will be able to increase to some extent our work on the allergic 
patient. What I  am interested in seeing done is that  we really  improve 
our diagnostic procedures in  these centers; th at we improve our meth­
ods of treatment.

Mr. Flood. W hat are the more important accomplishments of the 
centers ?

Dr. Krause. Recently one of the most excit ing things is the  success­
ful treatm ent of a serious a llergic condition, angioedema, which can 
result in severe swelling. When it occurs in the throa t, strangulation 
and death can result. This is an inherited allergic disease. Just this 
last year a scientist out at our NI H campus discovered for the first 
time a specific treatment for that severe allergic disease.

As you know, there are the common allergy shots. One of the things  
which is very important  to improve is the efficacy of those desensitiza­
tion shots. We have made real  progress in this. What goes into those 
shots is a much better antigen than  it has been.

IMPROVED DIA GNOST IC ME THODS FOR ALLERGIES

Mr. F lood. What progress are you making in developing improved 
diagnostic methods to  determine which pollen these allergy patients 
are very, very sensitive to and by so doing thus allow better trea tment  ?

Dr. Krause. We are working on this. We need more purified re­
agents. One must take the pollen material, puri fy it and  use that  pu ri­
fied material in the test procedure.

We are working hard  on this. This is going on in several centers. 
It  is important because skin testing must be done with the properly 
purified material. This indicates the substance to use for  desensitiza­
tion.

CEN TERS

Mr. O’Brien. Following on the lead the chairman has given, there  
are 16, I believe, asthma and allergic disease centers in the country, 
are there not ?

Dr. Krause. Yes, sir.
Mr. O’Brien. In  remote areas diagnostic capacity obviously is lim­

ited. Quite candidly, I  have the impression if  a physician doesn’t know 
someone at one of those centers it may not be possible for him to  get 
his patien t in.

As I  recall your testimony, you allow $1.4 million, which you sug­
gested was I presume, fo r the expansion of those diagnostic centers. 
Tha t sounds like an awful small amount. Should we not give you more 
money fo r that ?

Dr. Krause. It  is a modest amount but you must realize fo r the in­
crease of $12 million there are a series of other problems tha t must be 
addressed as well. I  just spoke to the chairman about the problems of
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the infectious diseases and we also have the diseases in interna tional 
health.

Within the framework of the budget, tha t is as much increase as I  
am able to give it.

Mr. O’Brien. When you say “I, ” is tha t a Dr. Krause decision 
solely ?

Dr. Krause. That is the decision-----
Mr. O’Brien. I s someone ed iting your recommendation ?
Dr. Krause. The recommendation of what we will do with the in­

crease comes from discussions with my staff and also discussions with 
the Advisory Council of the Institute .

GENETIC MAN IPULAT ION

Mr. O’Brien. In your s tatement you ta lk about the genetic manipu­
lation, which is a rather  exotic term to me.

Dr. Krause. We have about $4 million on recombinant DNA re­
search. We have the responsibility for devising bacteria which are 
safe bacteria  to use in these experiments. We have a responsibility  to  
be sure th at these kinds of experiments can be performed safely.

The mission of our Institute is infectious diseases, and the public 
concern here is, will these experiments create new bacteria which are 
infectious to man? It  is our responsibility to do the research which 
will lead to safe experiments, and to create for the scientists those 
bacteria which can be used in this experimentation so that they are 
not infectious to man.

In addition, we have the responsibility to develop, renovate, and 
operate the laboratory at Fort Detrick, where these experiments can 
be done safely.

FU ND IN G PRIORITIE S

Mr. O’Brien. Obviously as a professional you are in a be tter posi­
tion to evaluate what you are doing in your field than  I am. You 
have $4 million for that and $1.7 million for these centers.

It  is not much comfort for an asthmatic who can’t get access.
Dr. Krause. The figures you mentioned are program totals. Our in ­

crease th is coming year in recombinant DNA research is about $0.5 
million. The increase for  asthma and allergy centers is about $200,000. 
Our total research in asthma and allergic diseases and clinical immu­
nology is approximately $14 million.

GAO STUDY OF RESEARCH GRANTS

Mr. O’Brien. In  a study completed in 1976 by General Accounting 
Office, bette r controls are needed. It  raises questions over the evalua­
tion of  grants. It  makes the statement tha t “144 competing grants  wTere 
not funded though they had equal or better prior ity scores than 20 
noncompeting grants  that  were funded.”

Do you feel an evaluation of noncompeting grants is desirable and 
necessary ?

Dr. Krause. I am fami liar with tha t report. The NIH answered 
tha t part icular comment in the GAO report, and tha t answer can be 
made available to you.

[The informat ion follows:]
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R es ponse  to  GAO R eport  on  R ese a rch  G ra n ts

DHEW comm ented  in  e x te n s o  on  th e  GAO R ep ort  " B e t te r  C o n tr o ls  Nee de d Ove r 
B io m e d ic a l R ese a rc h  S u p p o r te d  by th e  NIH " (D ocu m en t-  H R D-7 6- 58 ).  The se  com­
m en ts  may be  fo un d on  pages 36 t o  40  o f  t h a t  R e p o r t.  S u b s e q u e n tl y , a S ta te m e n t 
o f  D epar tm ent A c ti o n  was f i l e d  by  Jo hn  D. Yo ung, A s s i s t a n t  S e c r e ta r y ,  Comp­
t r o l l e r ,  an d a c c e p te d  by  GAO. Th e s e n se  o f  b o th  th e s e  comm ents i s  c a p tu re d  in  
an  NIH re p ly  to  a re com m endat io n  o f  th e  R ep o rt  " I n v e s t i g a t i o n  o f  th e  NIH " by 
s t a f f  o f  th e  Hou se  Subcom m it te e  on  H e a lt h  an d E n v ir o n m e n t.  The t e x t  o f  th e  NIH 
re p ly  fo ll o w s :

The  Com m it te e r e p o r t  i d e n t i f i e s  s e v e r a l  a r e a s  o f  c o n ce rn  
w it h  r e s p e c t  to  g r a n t s  m an ag em en t.  One o f  th e  n » s t fu n d a­
m en ta l i s s u e s  r a i s e d  r e l a t e s  to  th e  fu n d in g  p re fe re n c e  g iv e n  
by NIH to  o n go in g  r e s e a rc h  p r o j e c t s  fo r  th e  d u r a t io n  o f t h e i r  
aw ard p e r io d  ( u s u a l ly  th r e e  y e a r s ) ,  in as m uc h as  t h i s  may p re ­
c lu d e  s u p p o rt  o f  h ig h e r  p r i o r i t y  a p p l i c a t i o n s  s u b m it te d  a t  a 
l a t e r  ti m e . I t  h a s  been  s u g g e s te d  by th e  GAO in  a re c e n t 
r e p o r t  t h a t  th e  NIH m ig h t c o n s id e r  t e r m in a t in g  su p p o r t o f  
r e s e a r c h  in  p ro g r e s s  u n d er t h e s e  c ir c u m s ta n c e s  in  o rd e r  to  
i n i t i a t e  s u p p o rt  o f  new and h ig h e r  p r i o r i t y  aw ard s.  How ev er , 
i f  t h i s  was done, th e  in v e s tm e n t p re v io u s ly  mad e in  th e  t e r ­
m in a te d  p r o je c t  o f t e n  w ou ld  be  l o s t .  I t  s h o u ld  be  n o te d  th a t  
r e s e a r c h  does n o t p ro g r e s s  a t  a c o n s ta n t r a t e  w it h  v a lu a b le  
r e s u l t s  a c c u m u la ti n g  in  a l i n e a r  fa s h io n  b e g in n in g  w it h  th e  
f i r s t  da y o f  th e  aw ar d . In  a 1974  s tu d y  o f  th e  NIH p e e r 
re v ie w  sy st e m , th e  RAND C o rp o ra ti o n  d e v e lo p ed  in fo rm a ti o n  
i n d i c a t i n g  t h a t  th e r e  a re  no  o b j e c t i v e ,  r e l i a b l e  m et ho ds  fo r 
d e te rm in in g  th e  p r o d u c t iv i t y  o f  re s e a rc h  p r o j e c t s  a f t e r  o n ly  
a y e a r  o r two  o f  p e rf o rm an c e . D uri ng  th e  e a r l i e s t  p h a se s  o f 
a re s e a rc h  p r o je c t  an d o f te n  up  u n t i l  th e  p e r io d  when d a ta  
a n a l y s i s  i s  f a i r l y  w e ll  adv an ced , th e r e  may be  no  mo re to  
ju d g e  in  a " p ro g re s s  re v ie w "  th a n  th e  b a s ic  c o n s id e r a t io n s  
t h a t  wer e a v a i l a b l e  to  th e  i n i t i a l  re v ie w  g ro up  when th e  a p p l i ­
c a t io n  was f i r s t  s u b m it te d . T h e re fo r e , a d e q u a te  ti m e  mus t be 
p ro v id e d  to  a ll o w  a p r o je c t  to  p ro g r e s s  to  th e  p o in t whe n i t s  
r e l a t i v e  m e r it  an d s u c c e ss  can  be  e v a lu a te d .  I f  a d e q u a te  tim e i s  
n o t p ro v id e d , r e s o u rc e s  d e v o te d  to  th e  e n t i r e  p r o j e c t  w ou ld  be  
w a s te d , b e ca u se  r e s e a rc h  a d v an ces  may w e ll  o c c u r in  th e  l a t e r  y e a r s  
o f  a g ra n t as  a r e s u l t  o f  th e  " in v e s tm e n t"  d u r in g  a p p a r e n t ly  
n o n p ro d u c ti v e  y e a r s .

In  sum , c o n s id e r in g  th e  unkn ow ns  in v o lv e d  in  a l l  r e s e a rc h  v e n tu r e s ,  
th e  s u b je c t iv e  n a tu r e  o f  p r i o r i t y  s c o r e s ,  an d th e  lo s s  o f  r e s o u rc e s  
d e v o te d  to  app ro ved  o ngo in g  p r o j e c t s  i f  th e y  a re  p re m a tu re ly  t e r m i ­
n a te d ,  th e r e  a p p e a rs  to  be  no  j u s t i f i c a t i o n  fo r  te r m in a t in g  su ch  
p r o j e c t s  to  p ro v id e  fu nds f o r  new p r o j e c t s  w it h  b e t t e r  p r i o r i t y  
s c o r e s .  In  a d d i t io n ,  to  f a i l  to  h o n o r p re v io u s  co m m itm en ts  by 
te r m in a t in g  p r o j e c t s  w it h o u t a ll o w in g  s u f f i c i e n t  ti m e  fo r f r u i t i o n  
w ould  d e s tr o y  th e  f a i t h  o f  s c i e n t i s t s  an d t h e i r  i n s t i t u t i o n s  in  th e  
s t a b i l i t y  o f  F e d e ra l b io m e d ic a l r e s e a rc h  p ro g ra m s. For th e s e  re a s o n s , 
t h i s  s u g g e s ti o n  i s  c o n s id e re d  n e i t h e r  r e a l i s t i c  o r d e s i r a b l e .
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Let me just say this, Mr. O’Brien. Ninety-five percent of the gran ts 
funded by our institute a re in what we call the  first and second decile. 
Tha t means the top 20 percent of all approved grants. That means 
everything we fund is either in the excellent category or the very 
good category.

It  is very difficult to discontinue a very good grant  a fter a year or 
two—and the investigator hasn’t really yet had  time to show what he 
can do—and substitute an excellent grant in its place. I thin k tha t 
would be inefficient management.

Remember, in our case, our institute is perhaps unique in tha t over 
90 percent of the grants we fund are in the excellent and in the very 
good category.

TRANSFE R OF RESEAR CH KNOW LED GE TO PH Y SI CIA N

Mr. O’Brien. The number of board-certified immunologists has 
about doubled in the past few years from what I hear at home. That  
may have created a problem in getting information transferred from 
laborator ies to the  practicing physicians. Do we need a stronger mech­
anism for  tha t transfer?

Dr. Krause. We do need to do more in the t ran sfe r of knowledge 
and in speaking with the physician and communicating with the 
physician.

1 might say the first thin g we have done is to reorganize. In  fact, 
we began the reorganization at our institute a year ago. That was 
before i t has become a more popular  occupation in Washington.

I think tha t reorganization is going to facilit ate this tran sfer  of 
information to the physician. We have in the position of director of 
our Allergy and Immunology program, Dr. Sheldon Cohen, who is 
seated behind me. He is an eminent allergist and pract itioner at 
Wilkes-Barre and he is d irecting t hat  program. He knows the  a ller­
gists a round the country and works with such people as Dr.  Rober t J.  
Becker at Joliet , who are familiar  with the problems of the prac ti­
tioners of  allergy. We are  thinking of ways tha t we can use our centers 
to be of  assistance to the practit ioner,  to  get to the practit ioner.  But 
more than tha t, what I  want to do is to find out from the allerg ist them­
selves the ways in which we can be of assistance to them.

There are various ways that this can be done. One can envision, as 
an example, a telephone system for consultation. One can envision 
using the centers for postgraduate  training or refresher courses in 
allergy. There  are a variety  of techniques I think we can use effectively 
and we will try  to do so.

Mr. O’Brien. I hope we can assist these people.
Thank you, Mr. Chairman.

HO SPITAL  ASSOCIAT ED IN FE CT IO NS

Mr. E arly. I  sense a t remendous alarm on the pa rt of most people 
going into the hospital because of picking up infectious diseases. I  
have read artic les th at more people die from what they  pick up in the 
hospita l than what they went in with. Are you doing any study on 
that?
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Dr. K rause. We have had a program, a modest program, fo r hospital 
associated infections. It  is a complicated problem. It  is made com­
plicated by the fact tha t many of these infections are in individuals 
who are undergoing specialized treatm ent for cancer or arthri tis  or 
other  serious diseases and thei r treatment lowers thei r resistance to 
infection.

As a result, many of these hospital infections are due to bacteria  
which are different from the bacteria  tha t were causing common hos­
pita l infections many years ago.

We have a modest program in the area. I  am sure we should be doing 
more. I t is a problem, and it  is one that  needs to be sorted out.

Fi rst  of all, we need more epidemiology in the hospital to find out 
who is gettin g sick with these infections and what are the bacteria 
tha t are causing it and from where do they get the bacteria. Who is 
bringing those infectious  bacteria to them ? Are the pa tients infecting 
each other, or are they gett ing infected from the nurse or the aide on 
the ward ?

Also, once we know what are the bacteria, we must learn  more about 
the way they cause the infection and what we might be able to do to 
prevent it with new antibiotic or other treatment .

Mr. Early. W hat do you call a moderate program? You say we 
should be doing more. What should we be doing ?

Dr. Krause. I would have to supply for  the record what is our ac tual 
dolla r value in this program.

Mr. Early. Will you supply  for the record what you think  we should 
be doing and where you think  this  budget is inadequate in facing tha t 
par ticu lar problem ?

As you know, it is a tremendous problem and  psychologically if the 
people have a fear of going into the hospital, you know i t is going to 
really create another problem.

Dr. Krause. Yes, sir.
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H o s p i ta l  A s s o c ia te d  I n f e c t i o n s

The p ro b le m  o f  p a t i e n t s  who a c q u i r e  i n f e c t i o n s  w h il e  h o s p i t a l i z e d  fo r  
a n o th e r  c a u se  i s  an  im p o r ta n t an d co m pl ex  i s s u e .  E s ti m a te s  d ev e lo p ed  by th e  
C e n te r  fo r  D is e a s e  C o n tr o l (CDC) fr om  s tu d i e s  in  a nu mb er  o f  h o s p i t a l s  
th ro u g h o u t th e  c o u n tr y  s u g g e s t th a t  as  many as  5 p e rc e n t o f  a l l  h o s p i t a l i z e d  
p a t i e n t s  a c q u i r e  su ch  i n f e c t i o n s .

Some in f e c t i o n s  a re  r e l a t i v e l y  m in o r,  su ch  as th o s e  ar ound  th e  s t i t c h e s  o f 
an  o p e r a t iv e  wo und. T hes e u s u a l ly  c l e a r  w it h  s im p le  t r e a tm e n t ,  an d ad d l i t t l e  
t o  th e  le n g th  o f  s ta y  o f  th e  p a t i e n t  in  t h e .h o s p i t a l  o r  to  c o s t s .  O th e rs , su ch  
a s  th e  i n f e c t i o n  ar ound  th e  s i t e  o f  an  in d w e ll in g  c a t h e t e r  o r o f  th e  kn ee  j o in t  
a f t e r  r e p a i r  o f  an  a t h l e t i c  i n ju r y ,  may le a d  to  c h ro n ic  i l l n e s s  o r  ev en  
perm anen t d i s a b i l i t y ,  r e s u l t i n g  in  l o s s  o f  p r o f e s s io n a l  inco me an d c o s t s  o f  
c a re  can  be  v e ry  e x p e n s iv e . F a t a l i t i e s  a re  n o t in f r e q u e n t .  T here  a re  nu m er ou s 
c a u s e s  fo r  su ch  i n f e c t i o n s ;  many c o u ld  be  p re v e n te d  by c o n s i s t e n t l y  h ig h  
s ta n d a rd s  o f n u r s in g  c a r e ,  o th e r s  r e s u l t  from  o v erd ependence  on  a n t i b i o t i c s  to  
p re v e n t i n f e c t i o n s  sec o n d a ry  to  s u rg e ry .

Many s e r io u s  h o s p i t a l  a s s o c ia t e d  in f e c t i o n s  c an n o t be  a t t r i b u t e d  to  po or 
s t e r i l e  t e c h n ic s ,  an d do p re s e n t d i f f i c u l t  r e s e a rc h  p ro b le m s. H o s p i ta l  p a t i e n t  
p o p u la t io n s  have in c r e a s in g ly  bec om e th o s e  who a re  o ld ,  who a re  r e c e iv in g  m aj or 
d ru g  th e ra p y  fo r  c a n c e r an d a r t h r i t i s ,  who a re  s u b je c te d  to  co m pl ex  s u r g ic a l  
p ro c e d u re s , o r  who ha ve o th e r  s e r io u s ,  c h ro n ic  i l l n e s s e s  in c lu d in g  m a ln u t r i t io n  
I n c r e a s in g l y ,  p o te n t d ru g s  s u p p re ss  norm al im m un ol og ic  p r o t e c t i o n  m ec ha ni sm s,  
an d a ll o w  o rg an is m s t h a t  n o rm a ll y  w ould  be  h e ld  in  chec k by th e s e  mec ha ni sm s to  
becom e in v a s iv e .  A ls o , th e  l i v e s  o f  p a t i e n t s  w it h  v a r io u s  im m unodefi c ie ncy  
s t a t e s  o r  n u t r i t i o n a l  d e f i c i e n c i e s  a r e  b e in g  p ro lo n g e d , an d th e s e  c a s e s  
c o n t r i b u t e  to  th e  in c re a s e d  p re v a le n c e  o f  i n f e c t i o n  in  h o s p i t a l i z e d  p a t i e n t s .  
F i n a l l y ,  th e  m is use  o f  a n t i b i o t i c s ,  e s p e c i a l l y  in  p a t i e n t s  w it h  c h ro n ic  
b a c t e r i a l  d i s e a s e s ,  c r e a t e  a s i t u a t i o n  in  w hi ch  a n t i b i o t i c  r e s i s t a n t  o rg an is m s 
bec om e common, an d th e  c h an ces  o f  s p re a d  o f  su ch  o rg a n is m s  in c r e a s e d .

S p re ad  o f  i n f e c t i o n  i s  a p a r t i c u l a r  p ro ble m  in  ne w bo rn  n u r s e r i e s ,  bu rn  
tr e a tm e n t  c e n t e r s ,  an d r e n a l  d i a l y s i s  u n i t s .  C o n tr o l o f  i n f e c t i o n  in  th e s e  
s u b s e c t io n s  o f  h o s p i t a l s  i s  a f a c to r  in  in c re a s e d  h o s p i t a l  c o s t s .

More  th a n  h a l f  o f  h o s p i t a l  i n f e c t i o n s  a re  cau sed  by gram  n e g a t iv e  
o rg a n is m s  w hi ch  a re  common in h a b i t a n t s  o f  th e  hum an g u t.  Among th e s e  a re  some 
o f  th e  mo re s e r io u s  i n f e c t i o n s  o f  th e  u r in a r y  t r a c t ,  s k in ,  o r  o th e r  o rg a n s  
w hi ch  en d  in  s e p ti c e m ia  (b lo o d  p o is o n in g )  an d d e a th . A n t ib io t i c  r e s i s t a n c e  i s  
common amo ng th e  gra m n e g a t iv e  b a c t e r i a .

N a ti o n a l I n s t i t u t e  o f  A ll e rg y  an d I n f e c t i o u s  D is e a s e s  (NIAID ) e f f o r t s  ha ve  
s e v e r a l  g o a ls .  One i s  to  g a in  in c re a s e d  kn ow le dg e o f th e  m ec ha ni sm s by w hi ch  
b a c t e r i a  common to  th e  huma n e n v ir o n m en t a c q u i re  a n t i b i o t i c  r e s i s t a n c e .  S in ce  
t h e r e  i s  e v id e n c e  o f t r a n s f e r  o f  r e s i s t a n c e  f a c to r s  betw ee n  h a rm le s s  o rg an is m s 
an d th o s e  w it h  d is e a s e  p o t e n t i a l ,  su ch  kn ow le dg e may p ro v id e  a mo re r a t i o n a l  
b a s i s  fo r  a n t i b i o t i c  u sage  an d fo r  p re v e n ti o n  o f devel opm en t o f  r e s i s t a n c e .  A 
se co n d  g o a l i s  a b e t t e r  u n d e rs ta n d in g  o f  th e  a n t ig e n ic  c o m p o s it io n  and 
v i r u l e n c e  f a c to r s  o f  gram  n e g a t iv e  o rg an is m s  in  o rd e r  to  e x p lo re  th e
f e a s i b i l i t y  o f  v a c c in e s . New d ia g n o s t i c  an d e p id e m io lo g ic  s tu d y  te c h n ic s  a re  
a l s o  d e p en d e n t on  su ch  know le dge.  A t h i r d  i s  to  c o u n te ra c t  th e  e f f e c t s  o f 
im m unosu ppre ss iv e  dru g  th e ra p y  by b lo c k in g  th e  e f f e c t s  o f  th e  d ru g  on  th e  
immune syst em  o r by p ro v id in g  s t im u la n t s  to  th e  immune r e s p o n s e . A fo u r th  go a l 
i s  to  c o u n te r a c t  th e  a d v e rse  e f f e c t s  o f  a g in g  a n d /o r  n u t r i t i o n a l  d e f ic ie n c y  on  
d e fe n s e  a g a in s t  in f e c t i o n  by e x p lo r in g  th e  s p e c i f i c  ways in  w hi ch  n u t r i t i o n  
a c t s  to  in c r e a s e  n a tu r a l  r e s i s t a n c e .  The  NIAID  i s  u n a b le  to  fu nd mo re th a n  a 
to k e n  e f f o r t  in  t h i s  new t h r u s t .
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S pre ad  o f  v i r u s  i n f e c t i o n s  i s  a l s o  common in  th e  h o s p i t a l  e n v ir o n m e n t,  b u t 
v i r u s  in f e c t i o n s  a re  a d i f f e r e n t  p ro b le m  an d have no t y e t been  in c lu d e d  in  
r e p o r t s  o f  NIAID  r e s e a r c h  on  h o s p i t a l  a s s o c ia t e d  i n f e c t i o n s .  F ungal 
i n f e c t i o n s ,  how ever , a re  a s p e c i a l  h a z a rd  in  h o s p i t a l s .  The  p ro b le m  o f  fu n g a l 
o r  m ycoti c  i n f e c t i o n s  i s  comp ou nd ed  by th e  r e l a t i v e l y  few  t r a in e d  m y c o lo g is ts  
in  d ia g n o s t ic  l a b o r a t o r i e s  an d th e  p a u c i ty  o f p h y s ic ia n s  s k i l l e d  in  th e  
d ia g n o s i s  an d man ag em en t o f  fu n g a l in f e c t i o n s  in  th e  n a t i o n 's  h o s p i t a l s ,  
in c lu d in g  a h ig h  p e rc e n ta g e  o f  u n iv e r s i t y  h o s p i t a l s .

The NIAID in  1976  com m it te d  a t o t a l  o f  $ 4 .6  m i l l i o n  to  re s e a rc h  r e l a t e d  to  
h o s p i t a l  a s s o c ia t e d  i n f e c t i o n s ,  in c lu d in g  th e  pro b le m s o f  a n t i b i o t i c  
r e s i s t a n c e .  Abo ut  $ 1 .6  m i l l i o n  o f  t h i s  sum was  fo r  re s e a rc h  d i r e c t l y  r e l a t e d  
t o  th e  p ro b le m . T hese  am ou nt s do n o t in c lu d e  th e  b a s ic  re s e a rc h  in  im mun olog y;  
w h ic h , a lt h o u g h  v e ry  im p o r ta n t,  c an n o t be  d i r e c t l y  r e l a t e d  to  s o lu t io n s  o f  th e  
p ro b le m  a t  p r e s e n t .  In  19 77 , we e x p ec t to  c o n ti n u e  t h i s  l e v e l  o f su p p o rt  w it h  
a c o s t o f  l i v in g  i n c r e a s e  o f abou t 6 p e r c e n t .  The FY 1978 b udge t re q u e s t 
e n v is io n s  o n ly  a f u r t h e r  c o s t o f  l i v in g  in c r e a s e .

The d e f ic ie n c y  o f  t r a i n e d  p e rs o n n e l i s  p e rh a p s  th e  mos t s e v e re  l i m i t a t i o n  
in  o u r p re s e n t c a p a b i l i t y  to  c o n t r o l  su ch  i n f e c t i o n s .  Most h o s p i t a l s  ha ve  
fo und i t  n e c e s s a ry  fo r  m e d ic o le g a l re a so n s  to  c r e a t e  " in f e c t i o n  c o m m it te e s"  an d 
t o  em ploy  p h y s ic ia n s  a n d /o r  n u r s e s  t r a in e d  in  i n f e c t i o u s  d is e a s e  an d 
e p id e m io lo g ic  i n v e s t i g a t i v e  t e c h n ic s .  The  v i r t u a l  ab se n ce  o f  t r a i n i n g  p ro gra m s 
f o r  p o s t - g r a d u a te  t r a i n i n g  o f  p h y s ic ia n s  an d n u rs e s  in  th e  in v e s t i g a t i v e  
e p id e m io lo g y  o f  i n f e c t i o n s  h a s  c r e a t e d  t h i s  s c a r c i t y .  A l im i t e d  t r a i n i n g  
p o t e n t i a l  e x i s t s  a t  th e  CDC, in  some NIAID an d NCI l a b o r a t o r i e s ,  an d in  
c l i n i c a l  r e s e a rc h  a c t i v i t i e s  a t  a few g ra n te e  i n s t i t u t i o n s .  The se  p o t e n t i a l s  
a re  p r e s e n t l y  n o t e x p lo i t e d  to  an y s i g n i f i c a n t  d e g re e . The NIAID i s  d e v e lo p in g  
p la n s  fo r  a mo re c o m p re h en si v e  r o le  in  a t t a c k in g  th e  more s e r io u s  pro b le m s o f 
h o s p i t a l  a s s o c ia t e d  i n f e c t i o n s .  T hes e p la n s  w i l l  b e t t e r  d e f in e  th e  
im m u n o lo g ic a l,  v i r o l o g i c a l ,  m ic r o b io lo g i c a l ,  m y c o lo g ic a l , an d e p id e m io lo g ic a l 
com ponents  in c lu d in g  t r a i n i n g  n e e d s .

In  summ ary , th e  I n s t i t u t e  s e e s  u n e x p lo it e d  o p p o r tu n i t i e s  to  do re s e a rc h  on 
e p id e m io lo g y , r e s e a rc h  an d develo pm en t on  c o n v e n t io n a l an d u n c o n v e n ti o n a l 
(b ro a d  sp ec tr u m  o r  common a n t ig e n )  v a c c in e s , n o v e l m et ho ds  o f  in c r e a s in g  
r e s i s t a n c e  to  i n f e c t i o n  ( e . g . ;  c o lo n i z a t i o n  w it h  a n t a g o n i s t i c  o rg an is m s  o r 
s c i e n t i f i c a l l y  m o n it o re d  n u t r i t i o n ) ,  p ro v is io n  o f  new an d im pr ov ed  r e a g e n t s  fo r  
s e r o ty p in g  an d d ia g n o s i s  an d expan ded  t r a i n i n g  o f  i n v e s t i g a t i v e  e p id e m io lo ­
g i s t s ,  fu n g a l m ic r o b io lo g i s t s  an d b io c h e m is ts .

8 7-1 55  0  - 77 -  60



CYTOMEGALO VIRU S IN FE CT IO N

Mr. Early. In your statement you suggest th is subst itute fo r rubella 
is a th reat to the unborn infan t. We have no drugs to tr eat  that.

Dr. Krause. That is right.
Mr. Early. Are we working toward  tha t ?
Dr. Krause. I spoke ear lier in response to one of the Chairman’s 

questions-----
Mr. Early. If you have already gone into it-----
Dr. Krause. No; not that.  Let me follow through on i t if I may. 

I didn’t speak specifically to your question.
Cytomegalovirus is one of the leading causes since rubella  of 

perina tal infection which can result in mental retardation and birth 
defects. We have no drugs for most virus infections similar  to penicillin 
for strep-sore throat.

In my view we must have a real th rus t for the  development of  an ti­
viral  compounds, for the treatm ent of virus infections. Fo r cyto­
megalovirus we should be explor ing the possibilities of a vaccine 
because of this unfortunate outcome.

I should say cytomegaloviruses can 'be transmitted as a venereal dis­
ease. I n two o f our venereal disease centers they are working on how 
this virus is spread venereally.

IM M U N E  SYSTEM

Mr. Flood. Las t year you were excited about your efforts to study 
the immune system. How do you characterize your work currently and 
in the  immediate future  ?

Dr. Krause. I would say I am even more excited.
This past year, and in the future , I  thin k we are even fu rth er along 

in knowing how the various cells of the immune system cooperate with 
each o ther to mount an antibody response. We also know that these 
cells have to circulate  from one organ of the body to the o ther in order 
to affect thei r activity and we know tha t there is associated with this 
immune system, in addition to the cells, special substances similar to 
the hormones of the endocrine system which are required for the im­
mune system to function.

Mr. Flood. Are you currently working in this area ?
Dr. Krause. Yes, sir, and  we are pushing it as fast as we can. 

COORDINATION AM ONG IN ST IT UT ES

Mr. F lood. In  view of a ll t hat , i t seems that your work on the im­
mune system, the impact on the research efforts of all these other In ­
stitutes—do you have any kind of a formal mechanism for communi­
cating  results and for dividing up the work to be done in this entire 
immune system ?

Dr. Krause. We are spending a good deal of our resources on the 
fundamental way in which the immune system works. There are many 
aspects of the work in immunology th at perta in to arth ritis , th at per­
tain  to cancer and pertain to other areas. Immunology is a science like 
biochemistry, for example, and many of the Insti tutes  will be using 
th at science.
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Mr. F lood. Do you have any kind of mechanism set up to communi­
cate between each other on this ?

Dr. Krause. Our mechanism of working with each other is through 
many different committees and conferences.

Mr. Flood. Do you divide up the work ?
Dr. Krause. We share the work, yes, sir. We share it in the sense 

tha t we will be working on the immune system but will also try to give 
a good deal of our attention to those aspects tha t will eventually 
perta in to the allergic diseases and the immunological diseases. Fo r 
example, my testimony mentions the treatment of patien ts with im­
munological diseases by giving them transp lants of bone marrow cells. 
The Cancer Ins titu te will more likely work on aspects of the immune 
system th at pertain to cancer. The Ar thr itis  Institute will work on 
those aspects tha t will perta in to arth ritis . But when i t comes to an 
overlap area, such as arth ritis , we have an Ar thr itis  Coordina ting 
Committee with whom we work very closely.

I  was on the Arthr itis  Commission, and I am a member of the 
NI H Arthrit is Coordinating Committee where we coordinate our 
work on immunology and arthritis .

SEXUALLY TRANSMITTED DISEASE CENTERS

Mr. F lood. How many research centers do you support  which study 
sexually transmi tted diseases?

Dr. Krause. We have four centers; in New York, Texas, Boston 
and Seattle.

VD SCREENING TEST

Mr. F lood. Last  year  we talked  about a VD screening test tha t was 
field tested by.the Center for Disease Control. Do you recall that?

Dr. Krause. Yes, sir.
Mr. Flood. What are the results of the VD field trials? Can this 

testing  be done on a wide scale ?
Dr. K rause. No, sir, not yet.
Mr. Flood. I s this for  gonorrhea, syphilis, or both ?
Dr. Krause. That test  is for gonorrhea and at this juncture it is 

still not one which can be widely applicable. It  is not one which can 
yet be developed commercially though there is a lot of work on it. 
It  is jus t fo r gonorrhea.

Mr. Flood. Can this tes t be used on a broad scale ?
Dr. Krause. There are still technical difficulties which have kept 

its introduction from wide scale use.

PENICILLIN RESISTANT STRAIN

Mr. F lood. I am sure you know there have been a number of  news­
paper  articles recently, about the new penicillin resistan t stra in of 
gonorrhea. How serious is this and what kind of research are you 
conducting on tha t specific problem ?

Dr. Krause. This is a problem which appeared  to arise in the 
Philippines  last year. Those penicillin resistant  strains  occurred in 
the Un ited States  last fall and there have been some 100 or so repor ted 
cases now.



It  is a potentially serious problem because in the Philip pines  it is now causing a sizable percentage of the total  amount of gonorrhea.We had a workshop of all the specialists in this field at the NIH at Christmastime which I called in order  to address this problem, to assess the  hazards and to determine what we and the Public Health  Service should be doing. We are in close communication with the CDC and state health departments to assess how fast it is spreading.
What we need to do now is to monitor very carefully and determine how fast it will spread. The CDC and our venereal disease centers are following it very closely.
We must also work very hard on the mechanism whereby bacteria can acquire this strange capacity to develop extensive resistance to penicillin.

INT EREST IN  VENE REAL DISEASE RESEARCH

Mr. F lood. Can’t we do more research in this area? Is u,e scientific community interested in pursuing research in these sexual diseases?Dr. Krause. Yes, sir.
Mr. Flood. Are you receiving a lot of grant applications?
Dr. Krause. We have increased our gran t applications  from almost nothing in 1970. I am happy  to say my laboratory at Rockefeller, before I came here, began to do research in this area.
We have received enough good applications to give a total program of about $5 million a year in sexually transm itted diseases. Some of the investigators tha t are working on the way in which the bacteria acquire penici llin resistance character istic are the  same scientists that  are concerned with DNA recombinant research and are now at the National Academy of Sciences discussing tha t issue. We have re­cruited some of our best scientists into working on this problem.Mr. F lood. How much more money would you need to conduct additional research on VD ?
Dr. Krause. My professional judgment?
Mr. F lood. Sure.
Dr. Krause. I  would say we are going to a llot next year $1 million of what has been given to us. We could expand tha t program perhaps twice as fast  as we are now expanding it so that  next year, i f the funds were available, instead of $1 million, I would put  $2 or $3 million more into the program.

pneumonia vaccine

Mr. Flood. What  was the result of tha t clinical tria l on the pneumonia vaccine?
Dr. Krause. Tha t went throug h one addi tional year so th at there would be additional cases to determine the efficacy of the vaccine. The work is all in and is being analyzed now by the computer.
In  other words, there  has  been some slippage in the output of the information and I expect to have the data  available for publication by mid-summer. I can say that in some of the smaller studies that were done in gold miners and at the Dorothea Dix Nursing Home that the vaccine shows remarkable efficacy.
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In cooperation with the He art  and Lung  Insti tute , we are getting 
the vaccine into high risk populations such as pa tients  with sickle cell 
anemia who are very prone to  pneumococcal infections.

Mr. F lood. Will the vaccine be available to the general public in the 
near future ?

Dr. Krause. The Bureau of Biologies and the CDC’s Advisory 
Committee on Immunization  Practices are going to  consider whether 
it will be licensed later this  spring.

ME NIN GIT IS VACCINE

Mr. F lood. Another vaccine we have dismissed in the past is the 
meningitis vaccine for  use in children. Do you have any results from 
the tria ls conducted in Finland? Do you think this vaccine will be 
approved by FDA ?

Dr. K rause. The A vaccine is now approved by the  FDA for adults. 
The C vaccine is effective for children over the age of two.

Mr. F lood. What about the results of the Finnish  trial s ?
Dr. Krause. The Finnish tri al showed effectiveness of the vaccine 

and tha t will be pa rt of the  da ta which the F DA  needs to use in the ir 
consideration of final approval.

Mr. F lood. But you see FDA approving it as of now ?
Dr. Krause. I  would hope so; yes.

HEPATIT IS B VACCINE

Mr. F lood. On the hepa titis  B vaccine, has tha t been tested in 
humans yet ?

Dr. Krause. No. We are completing the tria ls in chimpanzees and 
we are now preparing this spring to sta rt cautiously in volunteers, 
which will be Trappist  Monks.

funding of vaccine development

Mr. F lood. H ow much have you spent overall now for  vaccine devel­
opment in 1977 and 1978 ?

Dr. K rause. All vaccines ?
Mr. F lood. Yes.
Dr. Krause. May I submit tha t for the record ?
Mr. F lood. All vaccines—pneumonia, influenze, hepati tis, menin­

gitis, et cetera.
[The information  follows:]

Fund ing of  vaccine development
Vaccine Development Pr og ra m : 3fi iiions

1976 ___________________________________________________________ $0, 095, 000
1977 __________________________________________________________ 11, 000, 000
1978 __________________________________________________________ 11, 000, 000

Note.—Includes  bac ter ial  vaccines  for  cholera, gonorrhea , meningitis,  pneu­
mococcal pneumonia and oti tis  media, streptococcal infection, syphilis,  tube rcu­
losis and  pertussi s, and  includ es vir al vaccines for  adeno, hepatit is, influenza, 
gas troe nteritis , parainfluenza , rabies and  res pirato ry syncytial  viruses.
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FUNDING OF GENETIC ENGINEERING

Mr. F lood. Last year we appropria ted funds to your insti tute for 
the development of faci lities and equipment and methods to study and 
enable the enforcement of the NI H safety guidelines on genetic engi­
neering. How did you use that money ?

Dr. Krause. This money has been used in order to let contracts for 
the development of safer bacteria  to do these experiments. We are 
currently using this money to upgrade the bacteriological laboratories 
around the country where this sort of work is done.

Mr. F lood. You say “we.” This is your institute’s role in the whole 
area of genetic engineering?

Dr. Krause. Th at is righ t. We will also be using it for the alte ra­
tion, purchase and installation of equipment for facilities in Bethesda 
and at Frederick.

BIOHAZARDS

Mr. F lood. H ow do you go about assessing the biohazards associated 
with recombinants ? Will  you briefly describe your process ?

Dr. Krause. What we are actually doing is determining  whether the 
experiment going on is in compliance with the NIH  guidelines.

Mr. F lood. I would hope so. Tha t is what you are doing?
Dr. K rause. Perhaps I  don’t get your question.
Mr. F lood. I want to know about the intention of the whole program. 

Wo have touched on this in several areas and now wTe come to you.
Dr. K rause. One of the important  things is to determine whether  or 

not the bacteria which are being used, the new bacte ria-----
Mr. F lood. The biohazards-----
Dr. Krause. I am coming to that. Are they hazardous. It  must be 

determined if they are hazardous by doing special experiments. We 
are doing these at  NIH  in specially devised laboratories.

Mr. Flood. You see what is developing now, this Frankens tein 
monster business.

Dr. Krause. I have your question now. We are careful ly trying to 
determine whether these new bacteria are hazardous. They are being 
put  into various kinds of experimental animals to determine if they 
develop any untoward reactions.

PROGRAM REVIEW AND EVALUATION

Air. F lood. I n the material you submitted to the committee, Doctor, 
let me quote from th is :

In crea sed em pha sis  wi ll be placed  on ide nti fy ing  tho se projec ts th at have 
ei th er  rea che d the  end of  thei r pro ductive life, or no lon ger enjoy th e sam e pr io ri ty  the y once did.

Tha t is what you said. Does that  mean tha t you will be reviewing 
your noncompeting research gran ts annually every year for pro­
ductiv ity or are you refer ring to your competing grants only?

Dr. Krause. What does happen is th at our total programs are re­
viewed and some projects  are dropped out. F or example, we dropped 
out one interna tional research center. There were several allergy cen­
ters which we thought did not have the produc tivity they should 
have, and they were not renewed.
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We have cut down certain areas of in tramural  laboratory  investiga­
tions which had been supported in the past, and which we have cut 
back on. So we do in fact identify areas which in our judgment  are 
less productive and expand others in the ir place.

Mr. F lood. Are you talk ing about competing grants,  or the non­
competing research grants?

Dr. Krause. We would be talking about competing grants.

BIOMETRY AND EPIDEMIOLOGY

Mr. F lood. Also in your budget justification you propose a new pro­
gram in biometry and epidemiology. Why do you need to initia te 
those ?

Dr. Krause. As I mentioned earlier, infectious diseases and al­
lergies are some of the most common disorders. The National Center 
for Health Statistics repor ts on the number of  infections th at occur in 
the United  States. We know, however, from other surveys th at those 
repor ts do not reflect the tota l amount of diseases. I t is probable, for 
example, tha t only 1 out o f 10 cases of hepatitis  actually gets reported. 
So, we need bette r data  on the number of infections occurring and 
what infections are occurring. From such data  we can set priorit ies 
and determine what are the most important infections and allergies 
to work on.

One of the reasons for having an epidemiology and biometry pro­
gram is to ident ify the problems and the issues.

Mr. F lood. How’ much will you spend in 1977 and 1978 for biometry 
and epidemiology ?

Dr. Krause. I  will have to supply that for the record, but it will 
sta rt with two professionals and two support personnel. I t is a begin­
ning  program which will be closely associated with my office to give 
me guidance on these issues.

Funding of biometry and epidemiology
Salaries and expenses (1977) :

1 professional_______________________________________________ $47, 000
1 cler ical__________________________________________________  5. 900
Othe r expenses_____________________________________________  3. 090

T o ta l___________________________________________________ 55.000

Salarie s and expenses (1978) :
2 pr of es sion al_____________________________________________  99, 000
2 technical suppor t---------------------------------------------------------------- 26, 000
2 clerical sup port___________________________________________  19, 000
Othe r expenses_____________________________________________  8, 500

T o ta l___________________________________________________  152, 500
Mr. F lood. Thank you very much, Doctor.

FUNDING FOR SEXUALLY TRANSMITTED DISEASES

Mr. Early. Doctor, you replied to the chairman tha t you were 
spending $1 million on gonorrhea study and you suggested you could 
probably spend $2 million or $3 million. Would $2 million develop
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twice as much information twice as fast? Wha t ratio  o f production would the 100-percent increase bring, in your opinion ?
Dr. Krause. At the moment, our funding level is relatively low. 

The number of grants  we can fund is ju st slightly under 20 percent of 
the approved grants. This means there is not much inducement, if you 
will, for  scientists to move into th is area. Therefore i t would certainly 
help us a great deal if  we could increase the actual number of  high ly 
competent investigators working in this  area.

I would be hard  put  to tell you whether it would double our pace 
but I  th ink there is still need for the recruitment to this  field of highly  
gifted and competent scientists and physicians who are interested in it.

EARMARKING OF INCREASES

Air. O’Brien. With reference to your comment about funding being 
somewhat low, in  the extraordinary case of the Appropriations Com­mittee giving you more than  you asked for, could that  be earmarked 
or would you be compelled to spread tha t over the whole area of your  responsibility ?

Dr. Krause. I think a director of an institu te is like the president 
of a university. They prefer unrestric ted funds, but, on the other 
hand, like any president  of a university, we would be g lad to take whatever we could get.

Air. O'Brien. Thank you, Doctor.
Air. F lood. Thank you very much.
[The following questions were submitted by members of the sub­

committee with the  request that they be answered for the record.] 
VACCINE FOR VIRAL INFE CT IONS

Mr. Conte. Would you explain the partic ular difficulties involved in finding 
a vaccine against viral infections? What is it about viruses tha t makes the 
development of a vaccine so problematic?

Answer. Several highly successful vaccines have been developed for viral 
infections with the following characteristics: (1 ) Caused by a single virus 
type or a few types; (2 ) causative virus is stable antig enica lly; (3 ) natu ral 
disease followed by long last ing imm unity ; (4 ) virus can be grown in qu antity; 
and (5 ) in case of live virus  vaccine, virus can be reliably attenuated. Exam­
ples are poliomyelitis, measles, mumps, and rubella. When infections lack these 
character istics, lifelong prevention through immunization is difficult, if not im­
possible. Examples are influenza—unstable antigen ; the common cold—over 100 
rhinovirus types; bronchiolitis—respiratory syncytial virus difficult to atten­
uate; and hepatitis—cannot yet grow virus. Other illnesses are caused by viruses 
which persist afte r the initial  infection, only to recur later. The use of live 
vaccines in these instances might lead to such recurrence. Examples are chicken- 
pox—herpes zo ste r; and fever blisters—herpes simplex. In the case of the herpes 
viruses, the virus seems to spread directly from cell to cell and to not be exposed 
to antibody. If antibody cannot combine with the virus, there is little chance for 
a successful vaccine.

resistance to antibiotics

Mr. Conte. Can you explain the process in which bacteria develops resistance 
to the antibiotics once thought to gu rantee cu res?

Answeb. Study of microbial genetics shows tha t bacterial  acquire resistance 
to antimicrobial agents in two ways. One is chromosomal, where the original 
susceptible bacterium mutates to a new form which is no longer susceptible to 
the antibiotic. This mechanism is called transformation. The other is extra- 
chromosomal, where the original antibiotic sensitive bacterium acquires, through
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tra ns fer from an ant ibio tic resis tant  bacte rium, the  bit of genetic  info rma tion  
(plasmid)  which make s the  recipien t bacterium  res ist an t to the antiob iotic . 
This mechan ism is called  conjugation. Both mechanisms are  the  subject of 
recombinant  DXA technology.

The second mechan ism is the  more common. Plasmids are  loop struc tur es of 
deoxyribonucleic acids (DNA’s) which are free in the  cell body and which are 
commonly exchanged between bacte ria. Cer tain  plasm ids are  known to car ry 
antibiot ic resistance (R) fac tors and can impart resi stan ce to a bac teria th at  
was formerly sensitive. It  i s probable that  the  gonococcus, which has  previously 
always been sens itive  to penicillin, recently acqu ired an R fac tor plasmid from 
a common intest ina l organ ism and has now become highly penicillin -resi stant. 
Bac terial gene ticis ts pred ict the  same thin g will happen to the meningococcus 
before too long.

DISORDERS OF THE IM M UNE SYS TEM

Mr. Conte. Can you explain how’ diso rder s of the  immune system can be 
acqu ired? What is the  mechan ism involved in th at  process?

Answer. Any patho logic process th at  impairs  the  func tional integr ity  of 
cellular  components  of the  immune system, or th at  result s in dest ruction  or 
loss of the  immune-producing prod ucts  of these cells, can res ult  in immunologic 
disorders.  The body is especially vulnerab le when the  tissu es containin g lym­
phocyte  cells are  atta cke d by des truc tive  or biologically altering processes such 
as toxic chemicals, cer tain bact erial or  vir al diseases , leukemia, neoplasms, as well 
as the  cytotoxic drug s and  X-radia tion  used in the  t rea tment of cancer. In these 
conditions, the re can be loss of cellular-imm une func tions or an actual  depletion 
of cells th at  eith er effect immunity  or regu late  immune processes. In the  aging 
process, the re is a na tu ra l phyisologic decline in immune function. Also, immune 
defense may be im paired by pro tein  deficiencies such a s in malnutriti on, defec tive 
pro tein  metabol ism as in live r disease,  or loss of proteins  through  a diseased 
intest ina l tract.

bone marrow transplantation

Mr. Conte. I  am pleased to see y our progress on treatm ent of severe  combined 
immunodeficiency disease (SC ID). Is any work being done on improving bone 
mar row transp lan tat ion  techniques?

Answer. Yes; current researc h is attempting to increas e the  sens itiv ity of 
histocompatib ility  matching tes ts to enhan ce the  pred ictabili ty of successful 
bone marrow tran splant s. Even more imm ediate i s the need to improve techniques 
for suppressing the  immune system by drugs, tot al body irradi ation, and an ti­
thymocyte  serum in orde r to prevent att ack by the  transp lan ted  cells upon 
recip ient tissue.

Mr. Conte. How about the development of a wide r bone marrow transpla nt 
donor  system?

Answer. Attempting to effect a wider donor system at  thi s time could be con­
sidered somewhat  prem ature. It  would tie necessary first to overcome the prob­
lem of the  conditions just mentioned—graf t versus host disease. Use of unrela ted  
donors  w’ould not be practical until we can develop improved typing to ident ify 
incom patib ilities other than those  which are  now detectab le by HLA matching.

Mr. Conte. Can bone morrow be “banked” the  way cer tain organs and blood 
are ?

Answer. Freez ing procedures  seem to be feasible for  prese rving function ally 
competent bone morrow cells. Presently, this is done when bone morrow is to be 
held for  possible la te r readm inistration to the same indiv idual  from which 
it  was withdrawn. It  is believed that  when bone marrow’ matching problems can 
be overcome the  technique for  “banking” will be a t hand.

TH YM US CELL TRANSPL ANTS

Mr. Conte. Why aren ’t the  thym us cell tra nsplan ts used to tre at  SCID vic­
tims rejected by the infan ts’ bodies?

Answer. The affected inf ant does not have sufficient immune function to rec­
ognize the transp lan ted  thym us as nonself. Because of this  the  real  problem in 
thymus transp lan ts is an att ack on the defenseless inf ant by the donor’s lympho­
cytes  that  are inadverten tly transp lan ted  with  thymic tissue. The new’ly de-
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veloped technique of using cultured thymic cells is promising because the lym­phocytes responsible for rejection have been eliminated in the culture process.Mr. Conte. Once immune function has been restored to normal levels, would subsequent thymus transp lants  be rejected?
Answer. Yes, this could be expected.
Mr. Conte. Would there be a need for later  transplants?Answer. No, once imune function is restored by reconstituion we believe th at immune competence will last indefinitely.

AST H M A  AN D ALLERGIC DISE AS E CENTE RS

Mr. Conte. Where are your asthma and allergic disease centers located, and what specific accomplishments have been made at the centers?Answer. The 15 centers are located in Boston at Ha rva rd; in Durham, North Carolina at Duke; in lhn ve r at the University of Colorado and National Jewish Hos pita l; in San Francisco at the University of C alifo rnia ; in Rochester, Min­nesota at Mayo Clinic; in Bethesda at NIH/NIAID; in Ann Arbor at the Uni­versity of Michigan; in Baltimore at  Johns Hopkins; in St. Louis a t the Wash­ington University; in Chicago a t North western; in Madison a t the University of Wisconsin; in New Orleans a t Tulane; in Omaha at Creighton; and in La Jolla, Calif, at Scripps Clinic.
Among the  important accomplishments have been: (1) Development of a new drug to correct the definiency factor in potentially fata l heredity angioedema, (2) successful preventive treatment  of potentially fata l bee sting reactions, (3) improvement of practical diagnostic methods for identifying patien ts at risk of severe allergic reactions, (4) defining specific types of viral infections predis­posing children to the development of chronic asthma in late r life, (5) elucida­tion of allergic factors in hypersens’tivity pneumonitis and their  application to prevent bagassosis as an occupational disease among sugarcane workers, and (6) development of pharmacologic agents tha t can be administered by inhalation. These control symptoms of asthma and allergic respira tory tract diseases with fewer serious side effects.

POL LEN ALLERGIES

Mr. Conte. What new advances have there been in the diagnosis and tre at­ment of pollen allergies ?
Answer. Exact chemical fractions of ragweed and grass pollen grains respon­sible for allergic respira tory trac t disorders have been identified, isolated and purified. This enables diagnostic pinpointing of specific causative agents and in turn thei r utilization in treatment. Modified pollen mater ials have markedly im­proved the efficacy of treatment  for pollen-induced hay fever and asthma, re­sulting in the need for fewer injection treatments and minimizing the risk of unfavorable side reactions.
Mr. Conte. Why i< tha t desensitization or allergy shots don’t always work?Answer. The patient  is sometimes so exquisitely sensitive tha t he cannot tol­erate the dosages required to build up blocking antibodies. In other instances the difficulty is the mater ial in the allergy shot. Often the exact pollen factors  have not been isolated and identified.
Mr. Conte. Do you have any figures on the success rate  for such treatment?Answer. Approximately 75 percent of patients  taking injection treatments achieve varying degrees of improvement and control of symptoms. Use of the newer chemically defined and modified pollen extracts appears to have improved the efficacy of treatment by at least 10 percent, but more time is needed for evaluation.

over-th e -counter  drugs

Mr. Conte. How effective are over-the-counter drugs In the treatment of asthma?
Answer. Some drugs available for over-the-counter purchase  are standard preparations whose beneficial properties have been known for many years. These only relieve symptoms and do not have any proven effect on the disease process itself. Since asthma is a disorder tha t can arise  from several different basic causes, there is no one drug tha t can help all asthmatic patients. Some pat ients  may find varying  degrees of relief from such drugs, but the great  majority  are
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not benefited. There is also the unfor tunate problem of undesirable side effects 
produced by these pharmaceuticals when the patient does not have the benefit 
of supervised medical management.

Mr. Conte. I s asthma an inherited  disease?
Answer. A long-standing observation is tha t asthma tends to appear in fam­

ilies whose histories are characterized by allergic disorders. With the avail ­
ability of sophisticated tissue typing laboratory techniques, similar to blood 
typing, it is becoming increasingly evident tha t there  are genetic associations 
of asthma and allergic disorders.

RECOMBINANT DNA RESEARCH

Mr. Conte. Is your Ins titu te doing any recombinant DNA research in conjunc­
tion with efforts to find new antiv iral  substances?

Answer. One of our grantees is considering taking the genes which code for 
interferon production and introducing them into a plasmid in Escherichia, coli, a 
bacterium, in order to study them independently of the host animal which pro­
duces the interferon. Because of inadequate containment facilities  at his insti ­
tution, he has, as yet, not been given permission to do this experiment. This type 
of experiment would be ideal for containment facilities such as those proposed 
at the Frederick Cancer Center. If  successful this work could lead to a much 
simpler and cheaper method of producing interferon.

Others are planning research using recombinant DNA technology or allied 
new laboratory methods to produce specific antibodies in vitro. This may be a 
way to develop antiser a aga inst viruses  at some time in the future.

INTERFERON

Mr. Conte. What is “interfe ron,” and why is it so expensive?
Answer. Inter feron is a glycoprotein which is part  of the natural  host defense 

mechanism against virus infection—everyone produces interferon  in thei r body, 
and this product helps defense against  virus infection. Production of inte rferon 
occurs when cells are exposed to viruses  or to certain nonviral inducers. Follow­
ing the production of inter feron by a  cell it  is released from the cell. When other 
cells come in contact with interferon they produce antivi ral proteins which block 
the replication of virus. Relatively large quant ities of in terferon  given to a pa­
tient  suppresses the multiplication of viruses.

The antiviral  activity of interferon is species specific—tha t is, in order for 
interfe ron to be used as a drug in humans, interferon must be produced from 
human cells. This can be done wi th human cells grown in culture. A human dose 
of in terferon may be several million units of interferon, and this dose may cost 
hundreds of dollars, since maximum yields of interferon at present are about 
20,000 units per 1 million tissue culture cells. Recent research on new ways to 
produce and purify this cell protein more economically is a joint venture be­
tween the NIAID and NCI. It  is also hoped tha t increased studies on purif ica­
tion carried out by NIAID and NIAMDD will eventually lead to s tructural def­
inition which will allow chemical synthesis.

MALARIA PARASITE

Mr. Conte. Would you outline the process which enabled one of your invest i­
gators to cultivate the malaria  parasite  for the first time last  year?

Answer. The successful seria l cultivation of the parasite , Plasmodium falci­
parum, which causes mala ria, was reported by Drs. William Trager and James R. 
Jensen at the Rockefeller University. These two grantees  start ed with a chloro- 
quine-resistant  human stra in cultivated in the laboratory  in Aotus monkeys. The 
culture  medium, while complicated, was composed of known chemicals and sup­
plemented with human serum. A small quant ity of monkey red blood cells, al­
ready invaded by the parasite, was mixed with normal human red blood cells 
and the mixture held in a thin undisturbed layer. This cell layer was overlayed 
with culture medium tha t was slowly and continuously replaced. Above the cul­
ture  medium, was an atmosphere of carbon dioxide, oxygen and nitrogen. The 
whole system was incubated at 38° C.

Every 3 to 4 days some of the layer was mixed with about three par ts of fresh 
human red blood cells to effect a 1 to 4 dilution. Periodic microscopic examina-
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tion of the cultured red blood cells showed that there had  been growth and release 
of par asites and infection of the freshly added cells. After some 35 days, the cul­
ture was still typically infective for an Aotus monkey and the culture has been 
carried for a t least 48 days.

Malaria causes, worldwide, some 9G million cases each year and accounts for 
1 million deaths in Africa alone. One stage of the complicated life cycle of the 
parasite, the merozoite, is thought to he immunogenic and the ability to culture 
them in the laboratory opens up the study of possible vaccines and of substances 
which function in invasion of the red blood cells.

CENTRALLY FU RN ISHE D SERVICES

Mr. Conte. You are requesting a fairl y large increase for centrally furnished 
services. What services does tha t item cover? And how do you just ify the 
increase?

Answer. The increase for centrally furnished services represents the increased 
services and the increased cost of services provided by the NIH management 
fund in support of the NIH research program. Some of these services include: 
the clinical center operation and patient ca re; building maintenance and utili ­
ties ; scientific and technical review of research and training grant  applications; 
and stand ard level user charge, which is the payment to the General Services 
Administration for rental of space.

HO SPITA L ASSOCIATED INF EC TIO NS

Mr. Conte. I was surprised by the stati stic tha t some 5 percent of the patients 
in hospitals acquire an infection afte r admission which complicates their  tre at­
ment. What is being done to reduce the incidence of hospital-acquired infections?

Answer. The NIAID has established a special emphasis program on hospital- 
associated infections. This consists of some 57 projects comprising research 
grants, fellowships, and traini ng grants at an annual funding level of $2.55 mil­
lion. In addition to research, train ing of experts in infectious diseases, with em­
phasis on hospital-associated infections, is also an important facet of this pro­
gram. Investigators at many institutions ar e attempting to understand more about 
the increased appearance of these organisms in the patien t, in the hospital set­
ting, a nd about methods for reducing the number of cases as well as treatin g the 
patient. Potential vaccine materia ls or experimental immune antisera provide 
promising leads to therapy or prevention. The program directly relates to another 
special emphasis program on mechanisms of resistance to antimicrobial agents, 
funded at about $3 million annually, which is attempting to clarify the reasons 
for the appearance of the drug-resistant microorganisms. Such organisms cause 
the most difficult and serious problems among hospital patients.

REORGANIZATION

Mr. Conte. Would you explain what is involved in your in stitu te’s reorganiza­
tion to a program basis?

Answer. Until recently, the Inst itute consisted of an Office of the Director and 
three major programs. Simply put, the intram ural research program performed 
basic and clinical research in our own laboratories, the e xtram ural program sup­
ported basic and clinical research and  tra ining in universities and medical schools 
through grant awards, and the collaborative research program worked to adapt 
and apply laboratory find'ngs to the development of specific disease control meas­
ures through the use of the contract mechanism.

The major thrust of the reorganization was to shift  the primary emphasis in 
extra mural research to diseases rather  than mechanisms. Two of the new pro­
grams are the microbiology and infectious diseases program and the immunology, 
allergic and immunologic diseases program, each of which uses all available 
mechanisms to support basic, clinical and developmental research to solve the 
disease problems in its area. The extram ural activities program manages the 
Ins titu te’s research resources and manpower development programs, the scien­
tific review committees and Advisory Council, and provides gran t and contract 
management support for the Institute. The Office of the Director and the in tra ­
mural research program remain unchanged. We feel that  this change relates the 
Insti tute' s program structure more di rectly to its research goals and its budget 
structure, provides a program-oriented directo rate to assist  the Director in the 
plann’ng and management of Insti tute  programs, and aids him in marshaling  the 
resources of the Inst itute  toward the achievement of its program goals.
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RESEARCH  OPPOR TUN ITIE S

Mr. Conte. Your just ification (p. 241) says  th at  a recen t review of the  sta te 
of the ar t of curre nt research  indicated many new research  opportunities which 
should be addressed. What are some of those areas, and does your budget request 
adequately provide resources for the expansion of research  into  those are as?

Answer. The reference was in rela tion  to a reorganizat ion of our ext ra-m ura l 
activities to provide strong er leadership and  increased  flexibi lity in the  pursu it 
of opportunities.

In  the  a rea  of allegy  and immunologic diseases the re has been a rapid growth 
of knowledge a bou t the chemical natu re of th e substances secreted by white blood 
cells which set off a llerg ic reactions. This  opens up new avenues of  pharmocologic 
research  for specific drugs  which can neu tral ize  o r block these  substances.

Chemical ident ifica tion of pollen constituen ts respons ible for asthma and 
hay  feve r enables stud ies on procedures for  more specific diagnosis and 
desensitization.

Identifica tion of the  assoc iation of cer tain histocom patib ility ant igen  types 
with diseases  such as ankylosing  spondylit is opens new path way s fo r study of the 
genetic  control of susc eptibility to many chronic an d degenerative diseases. Since 
the re is linkage between histocompatibi lity antigens a nd immune response genes, 
the  immunological basis  for  these  diseases  can then  be pursued.

Other opportunities are  reflected  in the  opening sta tem ent  and answers to 
other questions .

In the  are a of microbiology and infec tious diseases , progress in understand ing 
virus contro lled func tions in  the  host  cell has  opened up new possibilities for  
specific an tiv ira l therapy. One such drug, adenosine arabinos ide (a ra  A),  is 
und er study in life  thr eat ening herpes virus infections. This drug  blocks the  
nucleic  acid repl icat ion of herpes viruses . Other promising drugs are  emerging 
and  should progress to cooperative  clinical tri als for efficacy in human virus 
diseases.

Discovery of new viruses respons ible for  acu te gastroen ter itis  has opened up 
new oppo rtunities  for vaccine  development. The role of these new viruses and  of 
other infec tions of the gut  was recognized by the Commission on Digest ive 
Diseases.

Discovery that  high  molecular weight bac ter ial  polysaccharides  are  capable 
of stim ulat ing be tte r antibody responses tha n current vaccines aga inst menin­
giti s and  pneumonia crea tes opportunities for  improved immunization  in these 
diseases .

Identifi catio n of multiple serotypes  of gonococci and advance in knowledge 
about the  immune response to gonorrhea is opening up a possib ility for  vaccine 
development in addition to provid ing better epidemiologic tools for trac ing  
spread o f the  disease.

Identification  of the  role  of viruses in causing chronic diseases , for example th e 
degenera tive nervous system diseases recognized by the Nobel Prize Committee, 
has  opened up extensive researc h into the etiology and pathogenesis of many o ther  
chronic diseases including those  of the  musculoskeleta l system, respirato ry tra ct,  
and  kidney.

The tas k force  on virology convened by th e NIAID is current ly prepar ing  a de­
tail ed review and recommendations  which should provide the Congress with a 
cata log of opportunit ies.

Othe r opportun ities  are  noted in the opening sta tem ent  and answ ers to othe r 
questions . Recombinant  DNA technology provides a pa rti cu lar  opportunity  th at  
was spoken to by th e Direc tor, NIH  in addition  to the NIAID  testimony.

We will be tak ing  advantage  of these  opportunities within the limi ts of the 
NIAID budget  request. The quest ion is more th at  of ra te  of progress tha n abi lity  
to seize new opportun ities.

support of training program

Mr. Conte. Why are you reducing the  number and supp ort of new tra ining  
awa rds?

Answer. The reduced number of tra ining  a wa rds  is att rib uta ble  in pa rt to the  
fac t th at  fund ing has  not kept  pace to rising costs. For  example, we spent 
$8,283,000 on 941 tra inees in fiscal year  1975. We spent $7,809,000 on 569 tra inees 
in fiscal year 1976. We expect  to spend $8,081,000 on 553 trainee s in fiscal yea r 
1977. The influences of infla tion together with the  decision to elim inate  new
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institu tional  tra ining a wa rds  in fiscal y ear  19 78 a re  reflected in the  lower number  
of tra ine es and  doll ar proje ction s in the  Pre sid ent’s budget request.

Mr. Conte. What is the  situat ion  involving the pa rti cu lar  disciplines  from 
which you draw  your resear che rs?

Answer. We estimat e th at  about 400 inve stig ator s leave the  rese arch  are as 
of imp ortance to allergy  and infec tious  diseases each year. At cu rre nt tra ini ng  
levels abou t 150 new tra ine d inv esti gators  are  enterin g thes e fields. Payback 
provis ions have reduced the  numb er of young physicians  enterin g resea rch 
tra ining and will create s hor tage s of clinic al inve stig ator s in t ime.

Immunology is one of the  most rapidly growing discipl ines in biomedical 
resea rch and a discipline for which NIAID is the prim ary  tra ini ng  resource.

Mr. Conte. Is there  presently  an adequate  supply of people tra ine d in those 
discip lines?

Answer. No, both teach ing and commu nity hosp itals ar e seeking  physi cians 
and nurs es trai ned  in epidemiology and infection control. They are  also seeking 
clinical  microbiologists for inve stig ativ e and diagn ostic  laboratories.  The Ameri­
can Association  of Immunologists and the American Society for  Microbiology 
mainta in job registries and att es t th at  many positions go unfilled for long 
periods. The pres ident of the Infectiou s Diseases  Society of America  has recently 
documented the shor tage  of infec tious  diseases specia lists. A GAO study  has 
also documented the shor tage  of alle rgis ts. Quite independent of these  asses s­
ments, the  NIAID  is partic ula rly  concerned about shor tage s in clinic al micro­
biology, virology, mycology and epidemiology.

recombinant dna

Mr. Michel. How much, in the way of recom binant DNA (ge netic ) research, 
are you funding?

Answer. As best we can now forsee, the tota l requ irem ents  in fiscal year 1978 
will a mou nt to  abo ut $5.8 million.

Recom binant DNA technology is an outgrowth of bac ter ial and cell genetic  
rese arch  which has long been supported  by N IAID. Recently , the  technology has  
undergone an almost explosive development which has resu lted  in NIH  guide­
lines designed to minimize the  possible bioha zards  to the  public  and environm ent. 
The fund ing level in fiscal year  1977 of approxim ately  $5.0 million reflects 
not only the  support of resear ch, but  the  cost to upgrade  p ar ts of severa l facil ities 
for imme diate  use to meet the  sta nd ard  set fort h in the  NIH  guidelines  and to 
upgr ade the  equipment and faciliti es at  a numbe r of gra nte e ins titu tion s.

In fiscal yea r 1978 we expect to fund  basic research, including the  study of 
bac terial plasmids and bacteri ophages, for a tota l of about $1.7 million. Two 
years ago, the NIAID  was delegated respo nsibili ty for rese arch  and  development 
of saf er host s and vectors  for recom binant DNA resea rch and to provide them 
to scient ists  to ensure an effective biological method for  contro l of possible bio­
logical hazards . The hosts are bac teria so a lter ed th at  they cann ot exist outside  
the labora tor y and the vectors ar e bac terial virus es or plasm ids which are  
specific for these  alte red  bac teria and cann ot infect bac teri a norm ally occurr ing 
in nat ure . This  resea rch and development  is suppor ted through a con trac t pro­
gram  fu nded  at about $1 million.

The risk s of recom binant DNA rese arch  are speculative  and  are main ly con­
cerned  wit h creation  of new microorganisms by inser tion  of foreig n DNA. I nt ra ­
mural scie ntis ts have und erta ken  to assess such risks using  specia lly renov ated 
phys ical conta inment fac iliti es and  equipment. These experiments, for  which 
prel imin ary work is nea ring  completion, will begin thi s summ er or fal l and will 
be funde d for abou t $1 million. There will also be an increased cost of supple ­
ment al aw ard s to gra nts  for  renovation s and  equipm ent needed for compliance 
with  NIH  guidelines. Review processes of grants and  con trac ts involving  re­
comb inant DNA resea rch have  been made more stri nge nt and  will frequent ly 
requ ire site  visi ts to obtain  engineering  deta ils on faci lities  and plans for expe ri­
ments. Thi s will result in gre ate r adminis tra tive costs. The In sti tu te  received 
special  fund ing from Congress to meet such addi tion al costs in fiscal yea r 1977 
and thes e will contin ue in fiscal year 1978. All these acti vities have placed in­
crease d demand s on the staf f and requ ired  diversion of effort to meet respon- 
sibi’itie s for p’anning, moni toring  and review.

Mr. Michel . Wh at is your basic  philosophy tow ard such res ear ch?  Are you 
concerned abou t the ulti ma te pot enti al here, or do you tak e the  position th at  it  
is a new rese arch  horizon and  therefo re must be purs ued as fa r as possible?
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Answer. It  should be understood tha t the genetic principles of this  research
are not new and tha t mutations and recombination of genes are occurring at  a 
steady and rather rapid rate in nature. An example is the recent acquisition of 
penicillin resistance by the gonococcus. There is scientific evidence that this 
occurred when a plasmid (DNA molecule) from a bacterial  inhabitant of the 
human gut was transf erred to the gonococcus by a  combinational event. Wha t is 
new is the technical capacity to bring about such events in the laboratory  by the 
in vitro splicing of portions of two or more DNA molecules. This enables a  more 
rapid and definitive study of which genes control the manufacture  of part icular 
substances in the cell. The long range view is that  useful proteins, such as 
insulin and hormones, can be produced cheaply and in quant ity by bacteria into 
which the genes coding for these protein have been introduced.

We believe this technological advance should be uti lized to the fullest degree 
in the pursuit of knowledge about the controlling events in cells, bacteria and 
viruses. Understanding o f these events is  necessary if we are to combat problems 
such as antibiotic resistance. This new knowledge may assis t in the understand­
ing of virus-cell in teract ion and in turn  the development of antiviral  drugs. In 
immunology, there  are  also potent ial significant benefits in learning how genes 
control the immune response, how acquired or inborn immune deficiencies may 
be corrected, and how antibodies or other useful immunological substances could 
be produced outside the body.

The research is worldwide in developed countries and will go on whether we 
do it in this country or  not. We believe it is wise to pursue this research actively. 
We must be alert  to possible hazards, assess them accurate ly and keep them at 
levels where men or the environment will not be threatened in any way.

Mr. Michel. Is this genetic research laboratory being built at  the Frederick 
Cancer Center intended to  be a model for o ther research laboratories  in the field?

Answer. The principles and technology for high degrees of physical contain­
ment were worked out and proven in connection with research and diagnostic 
work with dangerous microorganisms and viruses. Buildings which once housed 
such research at  Frederick are  being renovated so tha t they can be used once 
again as high containment faciliti es for certain  types of recombinant DNA and 
other  genetic recombinant research. After 8 years of disuse, utili ty supply and 
waste lines, ventilation, filter systems and safety  cabinets must be replaced, 
repaired or renovated, tested  and made operational.

The renovated buildings will be a  model. More important, the operation will 
provide a training site for safety personnel, engineering technicians, and labor­
atory  workers who are involved in the development and operation of high phys­
ical containment facilities elsewhere.

Mr. Michel. What is your atti tude toward the position of many people tha t 
such research poses a danger and must be restric ted?

Answer. We are in agreement tha t there can be biohazards to certa in types of 
genetic recombinant research and tha t there should be means of ensuring tha t 
laboratory workers, the  public, and the environment are adequately safeguarded. 
To do this  means th at the work should be done by scien tists tha t are adequately 
trained in and have proven themselves to be responsible for biohazard safety 
procedures. All potential biohazards  of any experiments should be assessed in 
the planning stage and both biological and physical containment  appropriate  to 
the potentials utilized. The work should be done under the supervision of institu­
tional biohazard safety committees and an independent safety officer.

We are also in agreement with the desirab ility of federal regulation of the 
research through the inspection and licensing of facilities,  requirements for ap­
proval of all  experiments by ins titutional biohazard safety committees, establish­
ment of training standards for workers, and national regist ration of al l projects.

We do not agree with those who speculate about the uses of the research 
in “genetic engineering” of human beings. Much of this stems from confusion 
of recombinant DNA technology with other research in reproductive biology. 
Even the possibility of being able to insert  into the cells of the whole human, 
genes which may correct a gene defect is too remote to be given any practical  
consideration at this time. Should this arise  some years hence, there are well 
understood and utilized safeguards on human experimentation. The development 
of Insti tutional human research committees made up of ethicists, lawyers, and 
other public representa tives has provided protection to the public in wliat might 
be considered more risky research.
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DRUGS  FOR VI RA L IN FEC TIO N S

Mr. Michel. Are your pleased or disappointed with the progress, o r lack of 
such, tha t is being made in  developing drugs to combat viral infections?

Answer. The “antiviral era’’ began in 1957 when interferon was recognized 
to be a broad spectrum antiviral  drug. The development of interfe ron as an 
antiv iral drug was slowed by the fact tha t methods to produce and purify high 
tite rs of th is material had to be developed. We know how to produce interfe ron 
in tissue culture and preliminary clinical tria ls in man have shown tha t this 
antiv iral may l>e an effective t reatment for hepatiti s B and herpes zoster infec­
tions. This is very exciting research, and represents progress in the field of anti ­
viral therapy which the practicing physician can hope to use.

Other exciting antiviral therapy includes use of amantad ine for treatment 
of influenza infections and use of adenine arabinoside (ara-A) for treatment 
of herpes encephalitis and other heri>es infections. The clinical efficacy of both 
interferon and ara-A have been demonstrated in the past year. We are satisfied 
tha t the current progress is as rapid as resources allows. To continue to develop 
new antivira ls will require the initiation of new laboratory and clinical studies. 
The costs of clinical studies are escalating rapidly.

IN TE RFE RON

Mr. Michel. You have developed an  antiv iral substance called interferon to 
trea t hepat itis B, but your statement indicates tha t this is costly and in short 
supply. Why is that ? Where does it come from?

Answer. Chronic hepat itis B indents have carried  this disease for many 
years. The virus multiples in the cells of the liver. Interferon treatment ad­ministered for long periods of time, for several months, reduces the symptoms 
and signs of hepatit is in the patient. Interferon must be given daily at fairly 
high doses. Interferon  is costly to produce because it is a protein tha t must be 
produced by human cells, for example, in cultures of human leucocyte cells or 
human fibroblast cells, and there are now only a  few laboratories in the world 
which can produce it in sufficient quantities for clinical studies.

Many cells a re needed to produce enough interferon to tre at  one pa tient and 
afte r a cell has produced and excreted interferon into the medium, the interferon 
must be concentrated and purified. As i t proves to be clinically effective other 
laborator ies and drug companies can be expected to become involved in the pro­
duction of interferon, the drug should become more plentiful  and the cost can be 
expected to go down. I t is also possible th at through additional  chemical analysis 
the stru cture of interferon will be identified and chemical synthesis feasible. There is need for intensified studies of th is sort which are  at present very limited be­
cause of the highly sophisticated and expensive technology involved.

VIROLOGY TA SK  FORCE

Mr. Michel. You have appointed a virology task force to among other things 
identify new strategies for developing safe and effective anti-viral compounds. How long is this effort expected to take ?

Answer. We are now investigat ing new antivirals including interferon, aman­
tadine, rimantadine , adenine arabinoside (ara-A) and adenine arabinoside mono­
phosphate (ara-AMP). Other antivi rals are undergoing tests in animal model 
systems. Development of antivira ls is a new area of research, and it  is likely t hat  
new drugs with antivi ral potential will be recognized over the next several years, 
much the same way as new antibiotics  were recognized. Many years are required to bring an antiv iral compound from the stage of initial discovery to use in man. 
Unlike antibiotics, in order for a ntiv irals  to be effective, they must penetrate the 
tissue cells and attack the virus replication sites without affecting normal act ivi­
ties of the cells. Once a compound is found to be effective in in vitro systems it 
must then be tested in animals, toxicity data acquired, and carefully controlled 
and monitored clinical t rials in man initiated . This process takes time and money. 
We anticipate the need for intensified effort over the next decade if new’ ant i­
viral drugs are to be available for life threatening virus infections. Even longer 
effort may be needed for the development and testing of drugs for the more com­
mon virus diseases. Much will depend on progress in basic research.
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HEP AT IT IS

Mr. Michel. You mention that  hepatiti s research  is being hampered by an in­
abili ty to grow causative viruses in the labo ratory. Why can’t it  be done in the  
lab?

Answer. Despite  considerable success at  growing human tissu e cells in the lab­
oratory and gett ing many viruses to grow freely in such tissue cultures , we rea lly 
canno t account for our lack of success with hepatiti s viru s type B or type A.

Liver cells have been grown in tissue culture,  but it may be that  they are  not 
fully funct ional . In any event, they are  not the tru e diploid type which would 
be acceptab le for use in providing vaccine. Or it may be t ha t the  virus inoculum 
is too impure,  a mix ture  perhaps of complete and  interfering or defective virus 
par ticles or some o ther  inhibitor which  p revents the viru s inoculum from gaining 
entrance to the cell and growing. We have some lim ited e ffort aimed at  these prob­
lems. Lastly, it should be recalled th at  only recen tly have  we had specific tes ts 
enabl ing us to iden tify  type A and  B hepatiti s viruses. By elimination we now 
know the re mus t be a t lea st one o the r type of hepatiti s viru s for which we ha ve 
no test,  le t alone  system fo r cultiva tion.

VA CCINE  FOR HEP AT IT IS  B

Mr. Michel. H ow long would you estimate it  will be before a vaccine for hepa­
tit is B is ready  for public use? You ar e apparently  beginning prel iminary  test ing 
in volun teers  th is spring.

Answer. T ria ls to be sta rte d thi s sprin g are  designed  to eva lua te the  safe ty of 
the vaccine in humans. Studies conducted thus fa r in approximate ly 100 chim­
panzees have shown the  vaccine (inact iva ted  with form alin ) to be noninfectious, 
antigenic,  and  f ree from detectable adverse reactions. The ini tia l stud ies in adult  
volunteers will take approximate ly 1 year. We should be able to st ar t field tr ia ls 
for efficacy evaluation in 1978 or 1979. Once efficacy is demonstrated, the NIAID  
will have  accomplished its  goal of establish ing hepatit is B vaccine feas ibili ty. 
Hopeful ly, indu stry  will develop the vaccine and perform tri al s that  will support 
licensure application. I t is est imated th at  vaccine for public use is at  leas t 5 
years in the futu re. One pha rma ceutica l company is known to be inte rest ed and 
our scie ntis ts have cooperated with the ir scientist s in developing ind ust ria l tech ­
nology. We have also been consulted by other companies but so f ar  these  do n ot 
seem to be active ly working on the problem.

GONO RRHE A

Mr. Michel . H ow serious is thi s new str ain of gonorrhea which is app arently  
res ist an t to penicill in?

Answer. The Center for  Disease Control  monitors  the  appeara nce of cases 
caused by this  new penicil lin- resi stan t s tra in  of the gonococcus. At least  115 cases 
in 18 d ifferent States and  Guam have now been confirmed by CDC laboratory  
exper ts. This str ain  appears  to be slowly spreading through the  United  State s. 
Spread could become more rap id as the  resis tan t str ain s are  seeded into  
promiscuous population groups.

In  addi tion,  thi s strain , which app arently  orig inated in the  Fa r East, is also  
being seen in a number of countrie s in Europe and Latin  America. In cer tain  
pa rts  of the Philippines nearly 50 percent of the  str ain s circ ulat ing in the popu­
lation are now res istant to penicill in. Clinically the  di sease  produced is much the  
same as that  produced by the  oth er sensi tive st ra in s; but  the problem is serious 
because it introduce s a new diagnostic  requirement, requ ires treatm ent by sub­
stantially more expens ive ant ibio tics  and increases the  chance of resi stance 
spreading v ia plasmid tra ns fer to othe r species of b acteria  infecting  humans.

Mr. Michel . I s there any way to t re at  it?
Answer. Exp erts  at  a conference called by the NIAID on December 17, 1976, 

to discuss thi s problem agree d th at  the  most effective  method for tre ating  this 
disease was by ad minis tra tion of th e antibiotic spectinomycin. Spectinomycin  has 
been formally recommended by the  CDC as the dru g of choice for treating  all 
cases of labo ratory proven penicil lin- resistan t gonorrhea. Unfortunate ly, the cost 
of the an tibiotic  alone will be a ppro ximately  $4 to $5 per pa tient f or spectinomycin 
versus about $.50 to $.75 per pati en t tr ea ted  with penicillin. Also it  has been shown

8 7 -1 5 5  0  - 77 -  61
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th at  resi stan ce to spectinomyein can be induced and th at  with  wide scale usage 
possibly may not continue to be effective. Other promising ant ibio tics  are being studied.

FUND ING  OF GRANTS APPLICATION

Mr. Michel. In the fields covered by your  Ins titu te, how many of the  gr^nt 
appl ications received this  yea r are being funded, and second, how many of those 
approved by the study  groups a re being funded ?

Answer. In fiscal year 1977, it is ant icapted that  1,104 regular research  grant 
applications will be received per tain ing  to the activities of the  National In sti tu te  
of Allergy and Infec tious Diseases. Although there is still  one advisory council 
session remaining this  year, it can be estim ated  that  925 applicatio ns will be ap ­
proved for funding. As shown in the budge t justif icatio n, the Insti tu te  expects to 
fund 272 new and competing appl ications in 1977. This  represen ts 24.6 percent of 
tota l appl ications received and 29.4 percent of total appl ications approved. How­
ever, more recent data as to the average  cost of a grant, pa rtic ula rly  in the  allergy and immunology program area, indicates th at  228 new and competing ap­
plica tions  will be funded. This would reduce  the funding ra te  of approvals to 
24.6 p er ce nt
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JUST IFICATIO N OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

NATIONAL INSTITUTES OF HEALTH

N a t io n a l  I n s t i t u t e  o f A ll e rg y  an d I n f e c t i o u s  D is e a s e s  

Am ou nts A v a il a b le  f o r  O b l ig a t io n  !_/

A p p ro p r ia ti o n
1977

$ 1 4 1 ,0 0 0 ,0 0 0
1978

$ 1 5 3 ,4 4 2 ,0 0 0

1 / E x c lu d e s  th e  fo l lo w in g  am ounts  f o r  r e im b u r s a b le  a c t i v i t i e s  c a r r i e d  o u t by  t h i s  
a c c o u n t:  1977 -  $ 6 9 5 ,0 0 0 ; 197 8 -  $ 7 7 7 ,0 0 0 .



962

N ati o n a l I n s t i t u t e  o f A ll e rg y  and  In fe c ti o u s  D is ease s 

Bu dget Mechani sm

1977 A p p ro p ri a ti o n  1978 E st im at e

G ra n ts
No. FTE±/ Amount No. FTE V Amount

R eg ula r
No nc om pe tin g........................... 751 — $5 7, 63 0, 00 0 756 — $60, 78 9, 00 0Co mp eting  ............................... 159 — 11 ,4 19, 000 199 — 15,9 79 ,0 00N ew ............................................. 113 — 7, 680,0 00 159 — 11,1 53 ,0 00Supple m en ta l........................... • ___ (4 ) — 10 0,00 0 ( 9 — 10 0,00 0S u b to ta l...................... . 1,02 3 — 76 ,8 29 ,0 00 1,11 4 — 88,0 21 ,0 00

S p e c ia l
I n te rn a t io n a l  c e n te r s  fo r

m ed ic al  r e s e a rc h .................. 4 — 2,4 00 ,0 00 4 — 2,4 00 ,0 00R es ea rc h  c a re e r  pr og ram . . 95 — 2,6 24 ,0 00 95 — 2,6 24 ,0 00S u b to ta l....................... 99 — 5,0 24 ,0 00 99 — 5,0 24 ,0 00
T o ta l g r a n t s .................................... . 1,12 2 — 81,8 53,0 00 1,21 3 — 93 ,0 45,0 00
T ra in in g  pro gram s

In d iv id u a l aw ards
No nc om pe tin g........................... 112 112 1,5 11 ,0 00 129 129 1, 621,0 00N ew ............................................. 73 73 84 5, 00 0 56 56 65 0, 00 0I n s t i t u t i o n a l  aw ards
No nc om pe tin g........................... 47 208 3,5 50 ,0 00 65 307 4 ,2 10 ,0 00N ew ............................................. 40 171 2,1 75 ,0 00 — — —

T o ta l t r a in in g  prog rams . . . 272 564 8,0 81 ,0 00 250 492 6,4 81 ,0 00
R ese ar ch  and  de ve lopm en t

c o n tr a c ts  .................................... 150 — 14,9 61 ,0 00 154 — 15 ,2 79 ,0 00
In tr a m u ra l r e se a rc h  .................. . ---- — 28,3 98,0 00 — — 30,4 40,0 00
D ir e c t o p e ra ti o n s  ....................... . ---- — 6,6 22 ,0 00 — — 7,1 11 ,0 00
Prog ram ma nageme nt....................... — — 1, 085,0 00 — — 1, 086,0 00

T o ta l .................................... 14 1, 00 0, 00 0 15 3, 44 2, 00 0

-V fu I I  tim e e q u iv a le n t.
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Summ ary o f  C ha ng es

1977  E s ti m a te d  o b l i g a t i o n s  .
197 8 E s ti m a te d  o b l i g a t i o n s  .

N et  c h a n g e . . .

$ 1 4 1 ,0 0 0 ,0 0 0
1 5 3 ,4 4 2 ,0 0 0
+ 1 2 ,4 4 2 ,0 0 0

1977 B as e Ch an ge fr om  B as e
P o s . Amount P o s . Amount

I n c r e a s e s :

A. B u i l t - i n :
1. W it h in  g ra d e  i n c r e a s e s  . . . . ----- $ 109 ,0 00 — + $115 ,0 00

2. W ag eb oa rd  pa y i n c r e a s e s .  . . . ----- 70 4 ,0 0 0 — + 8 0 ,0 0 0

3. FTS r a t e  i n c r e a s e ......................... . ----- 101 ,0 00 — + 8 ,0 0 0
4. I n c r e a s e d  c o s t  o f  F e d e r a l

Em pl oy ee s C om pensa ti on
. ----- 1 4 ,0 00 — + 2 6 ,0 0 0

5. I n c r e a s e d  c o s t  o f  s e r v i c e
an d s u p p ly ........................................ . — 3 ,0 5 8 ,0 0 0 — + 9 5 ,0 0 0

6. Pa ym en t f o r  c e n t r a l l y  f u r -
n is h e d  s e r v i c e s  ......................... . — 1 0 ,5 3 1 ,0 0 0 — + 927 ,0 00

S ta n d a rd  L e v e l U se r
C h arg es  ................................... . — (4 0 2 ,0 0 0 ) — (+ 3 8 ,0 0 0 )

S u b to t a l . + 1 ,2 5 1 ,0 0 0

B. Pro gra m :
1. R e se a rc h  G ra n ts

a . S u p p o rt  o f 111 new an d 
156  co m p e ti n g  re n e w a l 
aw ard s in  1977 c o n v e r te d
to  n oncom peti ng  in  1978. . —

b . S u p p o rt  o f  159 new an d 
199 c o m p e ti n g  re n e w a l
aw ard s in  1978 .........................—

2 . T r a in in g  p ro gra m s
a . S u p p o rt  o f  40  (1 71  t r a i n e e s )

new  i n s t i t u t i o n a l  aw ard s  in  
1977 c o n v e r te d  to  n o ncom peti ng  
in  197 8 ........................................—

b . S u p p o r t o f  73  new i n d iv id u a l
aw ar ds i n  197 7 c o n v e r te d  to  
no n co m p e ti n g  in  1978  . . . —

c . S u p p o rt  o f  56  new i n d iv id u a l
aw ar ds in  197 8 .........................—

3 . R e se a rc h  and d e v e lo p m en t 
c o n t r a c t s

a . S u p p o r t o f 34 new  c o n t r a c t s
in  1977 c o n v e r te d  to  c o n t in ­
u a t io n s  in  1978.........................—

b . S u p p o rt  o f  21 new  c o n t r a c t s
in  1978............................................ —

5 7 ,6 3 0 ,0 0 0

1 9 ,1 9 9 ,0 0 0

3 ,5 5 0 ,0 0 0

1 ,5 1 1 ,0 0 0

8 4 5 ,0 0 0

1 1 ,3 6 1 ,0 0 0

3 ,6 0 0 ,0 0 0

----- + 2 1 ,5 0 3 ,0 0 0

----- + 2 7 ,2 3 2 ,0 0 0

+ 2 ,2 6 2 ,0 0 0

+ 89 6 ,0 0 0

+ 65 0 ,0 0 0

----- + 3 ,9 6 0 ,0 0 0

+ 2 ,0 0 0 ,0 0 0



k .  In tr am u ra l re se a rc h
a . Ex pa ns ion o r I n i t i a t i o n  

o f re s e a rc h  in  th e  a re a s  
o f imm uno logy, v ir o lo g y  
and n u c le ic  a c id  rec om ­
b in a n ts  ..................................... ......  28 ,3 98,0 00 ----- +1 ,0 58,0 00

5. D ir e c t o p e ra ti o n s
a . Expanded su p p o rt  of g ra n t 

and c o n tr a c t a c t i v i t y ,
in te r f e r o n  p ro cure m ent.  . - — 6,6 22,0 00 — +3 39 ,000

S u b to ta l .................. +59 ,9 00,0 00

T o ta l,  in c re a se s  . . . +61, 15 1, 000

D e cre a ses :

A. B u il t- in :
1. One day le s s  pay in  1978. . . ---- 14 ,0 94 ,0 00 — -5 8 ,0 00

B. Pro gra m:
1. R es ea rc h g ra n ts

a. 262 no nc om pe tin g aw ards  
in  1977 te rm in a te d  o r 
conver te d  to  co m pe tin g in
197 8............................................. ........... 57 ,6 30 ,0 00 -1 8 ,3 44 ,0 00

b. 113 new and 159 co m pe tin g 
rene wal  aw ards  in  1977.  . ---- 19 ,1 99 ,0 00 -1 9 ,1 99 ,0 00

2. T ra in in g  prog rams
a. 22 (72 tr a in e e s )  no nc om pe tin g 

i n s t i t u t i o n a l  aw ards  in  1977 
te rm in a te d  in  1978.  . . . ---- 3 ,5 50,0 00 -1 ,6 0 2 ,0 0 0

b. 40 (171 t r a in e e s )  new in ­
s t i t u t i o n a l  aw ards  in  1977 
d e le te d  in  1978 .................. ........... 2 ,1 75 ,0 00 -2 ,1 7 5 ,0 0 0c . 56 no nc om pe tin g in d iv id u a l 
aw ards  in  1977 te rm in a te d  
in  1978 ..................................... 1, 511,0 00 -7 86,0 00d. 73 new in d iv id u a l aw ards  
in  1977 d e le te d  in  1978 . ---- 84 5, 00 0 -8 45 ,0 003. R es ea rc h and  de ve lo pm en t 

c o n tr a c ts
a. 17 c o n ti n u a ti o n  c o n tr a c ts  

in  1977 te rm in a te d  in
197 8............................................. ........... 11 ,3 61 ,0 00 -2 ,0 4 2 ,0 0 0b. 34 new c o n tr a c ts  in
197 7............................................. ........... 3 ,6 00,0 00 -3 ,6 0 0 ,0 0 04. D ir e c t O pera ti ons

a. D ec re as e o f 3 p o s it io n s  
from 1977 ................................ 93 6 ,6 22,0 00 -3 -5 8 ,0 00S u b to ta l .................. -3 -4 8 ,6 51 ,0 00

T o ta l,  d e c re a s e s .................. -3 -4 8 ,7 09 ,0 00
T o ta l,  n e t ch an ge -3  +12, 44 2, 000
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O b lig a t io n s  by  A c t i v i t y

Pa ge
R ef.

1977
A p p r o p r ia t io n

1978
E st i m a te

I n c r e a s e  Or
D e c re a se

P o s . Amount P o s . Amo unt P o s . Amount

233 Im mun olog y,  A l le r g ic  
an d Im m un ol og ic  
D is e a s e s  .................... $ 3 7 ,2 9 7 ,0 0 0 $ 4 1 ,2 5 9 ,0 0 0 $ + 3 ,9 6 2 ,0 0 0

236 M ic ro b io lo g y  an d 
I n f e c t i o u s
D is e a s e s  .................... 6 7 ,5 9 8 ,0 0 0 ___ 7 3 ,5 4 6 ,0 0 0 ___ + 5 ,9 4 8 ,0 0 0

239 I n t r a m u r a l  R e se a rc h 48 0 2 8 ,3 9 8 ,0 0 0 480 3 0 ,4 4 0 ,0 0 0 — + 2 ,0 4 2 ,0 0 0

S ta n d a rd  L e v e l U se r 
C har ge .................... (3 2 5 ,0 0 0 ) (3 4 3 ,0 0 0 ) (+ 1 8 ,0 00 )

240 D ir e c t  O p e ra ti o n s  . 93 6 ,6 2 2 ,0 0 0 90 7 ,1 1 1 ,0 0 0 -3 + 489 ,0 00

S ta n d a rd  L e v e l U se r 
C har ge (7 7 ,0 0 0 ) (9 7 ,0 0 0 ) (+ 2 0 ,0 00 )

241 Pro gra m  M an ag em en t. 48 1 ,0 8 5 .0 0 0 48 1 ,0 8 6 ,0 0 0 — + 1 ,0 00

T o ta l  O b l ig a t io n s 621 1 4 1 ,0 0 0 ,0 0 0 618 1 5 3 ,4 4 2 ,0 0 0 -3 + 1 2 ,4 4 2 ,0 0 0
S ta n d a rd  L evel

U se r C har ge (4 0 2 ,0 0 0 ) (+ 3 8 ,0 00 )(4 4 0 ,0 0 0 )



968

1977
A p p r o p r ia t io n  E

1978
;s ti m a te

I n c r e a s e
o r

D ec re a se

T o ta l nu mbe r o f  per m an en t p o s i t i o n s .  . . . 621 618 -3

F u l l - t im e  e q u iv a le n t  o f  a l l  o th e r  p o s i t i o n s 62 62 —

A ver ag e nu mbe r o f  a l l  em p lo y ees ........................ 678 675 -3

P e rs o n n e l co m p en sa ti o n :

P er m anen t p o s i t i o n s  ................................................ $ 1 1 ,0 9 1 ,0 0 0 $ 1 1 ,3 0 6 ,0 0 0 + $215 ,0 00
P o s i t i o n s  o th e r  th a n  p e rm a n e n t........................ 437 ,0 00 4 48 ,0 00 + 11 ,0 0 0
O th er p e r s o n n e l c o m p e n sa ti o n ............................. 522 ,0 00 534 ,0 00 + 12 ,0 00

S u b to t a l ,  p e r s o n n e l co m p e n sa ti o n . 1 2 ,0 5 0 ,0 0 0 1 2 ,2 8 8 ,0 0 0 + 238 ,0 00

P e rs o n n e l b e n e f i t s  ..................................................... 2 ,0 4 4 ,0 0 0 2 ,0 9 1 ,0 0 0 + 47 ,0 00

T ra v e l an d t r a n s p o r t a t i o n  o f  p e rs o n s  . . . 4 2 6 ,0 00 518 ,0 00 + 92 ,0 00

T r a n s p o r t a t io n  o f  th in g s  ....................................... 105 ,0 00 112,0 00 + 7 ,0 00

R en t,  co m m un ic ati ons  an d u t i l i t i e s  . . . . 580 ,0 00 640 ,0 00 + 60 ,0 00

P r i n t i n g  an d r e p r o d u c t io n ....................................... 235 ,0 00 2 55 ,0 00 + 20 ,0 00

Pa ym en t f o r  c e n t r a l l y  f u r n is h e d  s e r v i c e s  . 1 0 ,5 3 1 ,0 0 0 1 1 ,4 5 8 ,0 0 0 + 927 ,0 00

P r o je c t  c o n t r a c t s .......................................................... 1 4 ,9 6 1 ,0 0 0 1 5 ,2 7 9 ,0 0 0 + 318 ,0 00

O th er s e r v i c e s  ............................................................... 6 ,6 8 2 ,0 0 0 7 ,3 7 3 ,0 0 0 + 691 ,0 00

S u p p li e s  an d m a te r i a l s  ........................................... 2 ,9 0 0 ,0 0 0 3 ,2 2 5 ,0 0 0 + 325 ,0 00

E qu ip m en t............................................................................. 550 ,0 00 67 5 ,0 0 0 + 125 ,0 00

G r a n ts , s u b s i d i e s  an d c o n t r i b u t i o n s .  . . . 8 9 ,9 3 4 ,0 0 0 9 9 ,5 2 6 ,0 0 0 + 9 ,5 9 2 ,0 0 0

In s u ra n c e  c la im s  an d in d e m n it ie s  ................... 2 ,0 00 2 ,0 0 0 ___

T o ta l  o b l i g a t i o n s  by  o b j e c t  .................... 14 1 ,0 0 0 ,0 0 0 1 5 3 ,4 4 2 ,0 0 0 + 1 2 ,4 4 2 ,0 0 0
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Significant Items in House and Senate 
Appropriations Committee Report

Item

1977 Senate Report

1. The Committee urges Di­
rector, NIH to give urgent 
consideration to the steps that 
should be taken to remedy this 
situation either by planning a 
suitably-designed new building 
on the NIH campus or by adapting 
containment facility available 
at Fort Detrick to the needs- of 
NIAID research in infectious 
diseases.
(page 56 of Senate Report)

Action taken or to be taken

1. A committee has been established
to look into this situation and pre­
pare a pre-design report establishing 
basic design criteria for a research 
laboratory facility suitable for ex­
periments involving recombinant DNA 
molecules and the role they play in 
infectious diseases. This report 
should be completed early in 1977.
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Authorizing Legislation
______________ 1978_______________________

Appropriation
Authorization deques t d̂

PUBLIC HEALTH SERVICE ACT

Title III, Part A, Section
301 —  Research and Invest­
igation, in General ..................

Title IV, Part D, Section
431 —  National Institute of
Allergy and Infectious
Diseases..............................

Indefinite
$148,061,000 1/

Indefinite

Title IV, Part I, Section
472 —  National Research - .Service Award Act of 1974 ............  \J $ 5,381,000 —

\j Authorization expires September 30, 1977; Extension legislation is pending 
7J Funding estimate only.

3/ Funding estimate only. Excludes $1,100,000 for old training program.
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N a ti o n a l I n s t i t u t e  o f  A ll e rg y  an d I n f e c t i o u s  D is e a s e s  
(C om para b le )

B udg et

Y ea r
E s ti m a te

To C o n g re ss
Ho use

A ll ow an ce
S e n a te

A ll ow an ce A p p r o p r ia t io n

1968 $ 8 9 ,0 1 4 ,0 0 0 $ 8 9 ,0 1 4 ,0 0 0 $ 9 2 ,1 0 7 ,0 0 0 $ 8 8 ,9 9 8 ,0 0 0

1969 9 3 ,1 9 0 ,0 0 0 8 9 ,7 4 7 ,0 0 0 9 3 ,7 4 7 ,0 0 0 9 1 ,4 6 8 ,5 0 0

1970 9 6 ,4 1 7 ,0 0 0 9 6 ,4 1 7 ,0 0 0 9 8 ,9 0 8 ,0 0 0 9 7 ,7 2 2 ,5 0 0

197 1 9 4 ,7 3 9 ,0 0 0 9 6 ,4 1 2 ,0 0 0 9 6 ,9 1 2 ,0 0 0 9 6 ,4 1 2 ,0 0 0

1972 9 4 ,7 6 5 ,0 0 0 1 0 1 ,4 3 0 ,0 0 0 1 0 7 ,1 5 0 ,0 0 0 1 0 3 ,5 1 7 ,5 0 0

197 3 9 5 ,6 1 4 ,0 0 0 1 0 7 ,6 4 7 ,0 0 0 1 2 9 ,2 3 3 ,0 0 0 1 0 7 ,6 4 7 ,0 0 0  -

197 4 9 8 ,6 6 7 ,0 0 0 1 1 2 ,7 1 8 ,0 0 0 1 1 3 ,9 7 4 ,0 0 0 1 1 1 ,0 6 3 ,0 0 0  -

197 5 1 1 0 ,3 2 1 ,0 0 0 1 0 5 ,7 6 0 ,0 0 0  - 1 2 1 ,9 1 7 ,0 0 0 1 1 9 ,3 6 9 ,0 0 0

197 6 1 0 9 ,0 2 2 ,0 0 0 1 1 9 ,2 2 9 ,0 0 0  - 1 1 9 ,2 2 9 ,0 0 0  - 1 2 7 ,1 6 3 ,0 0 0  -

1977 1 3 5 ,6 1 5 ,0 0 0 1 3 9 ,6 1 5 ,0 0 0 1 4 3 ,6 1 5 ,0 0 0 1 4 1 ,0 0 0 ,0 0 0

197 8 1 5 3 ,4 4 2 ,0 0 0

1/ T h is  a p p r o p r i a t i o n  a u t h o r i t y  wa s th e  c o n t in u in g  r e s o l u t i o n .  The a p p r o p r i a t io n  
am ou nt  was  th e  Hou se  A ll o w an c e , w hic h  was  th e  lo w er o f  th e  Hou se  o r  S e n a te  
am oun ts  in  th e  f i r s t  v e to e d  b i l l .

2 / A p p r o p r ia t io n  a f t e r  r e d u c t io n  a s  a u th o r iz e d  by  P . L.  9 3 -1 92 .

3 / E x c lu d es  R&D c o n t r a c t s  n o t c o n s id e re d  by  Hou se  due  to  la c k in g  a u t h o r i z a t i o n .

4 /  E x c lu d es  f e l lo w s h ip s  an d t r a i n i n g  g r a n t s — n o t c o n s id e re d  due to  p e n d in g  
l e g i s l a t i o n  ( $ 7 ,9 3 4 ,0 0 0 ) .

5 / I n c lu d e s  $ 7 ,9 3 4 ,0 0 0  t r a i n i n g  p ro gra m s a u th o r iz e d  u n d e r  C o n ti n u in g  R e s o lu t io n .

NOTE: Th e f i g u r e s  p r e s e n te d  in  t h i s  t a b l e  hav e been  a d ju s t e d  to  r e f l e c t  th e  t r a n s ­
f e r  o f  m a jo r f u n c t io n s .  T h is  p e r m it s  a m or e o b j e c t i v e  co m p ari so n  o f  th e  
am ou nt  c o n ta in e d  in  th e  b u d g e t y e a r  w it h  am ounts  in  p r i o r  y e a r s .  F or 
exam p le , th e  r e s p o n s i b i l i t y  f o r  fu n d in g  o f  G e n e ra l R e sea rc h  S u p p o rt G ra n ts  i s  
no  lo n g e r  th e  f u n c t io n  o f  t h i s  I n s t i t u t e .  Th e am ou nt  o r i g i n a l l y  c o n ta in e d  in  
t h i s  a c c o u n t in  p r e v io u s  y e a r s  f o r  t h i s  p a r t i c u l a r  p ro gra m  h a s  been  re m ov ed  
f o r  c o m p a r a b i l i ty  p u r p o s e s .
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Nat iona l I n s t i tu te  of  A ller gy  and In fe c ti ous Di se ases  
(A ctua l)

Budget

Year
Es tim ate

To Congress
House

Allowance
Senat e

Allowance App ro pr ia tio n

1968 $94 ,422,000 $94,4 22, 000 $98 ,922,000 $94,4 22, 000

1969 98,56 2,0 00 95 ,11 9,0 00 99, 119,0 00 96 ,84 0,5 00

1970 102 ,389,000 102,3 89, 000 105 ,000,000 97 ,342 ,00 0

1971 99,21 9,0 00 102 ,24 9,0 00 102 ,749,000 102 ,368,000

1972 99,34 2,0 00 106 ,662,000 112 ,979,000 109 ,11 7,5 00

1973 112 ,649,000 113 ,414,000 135 ,000,000 113,4 14, 000 -

1974 98,69 3,0 00 112 ,74 4,0 00 114 ,000,000 111 ,089,000 -
1975 110,4 04, 000 105 ,843,000 -  122 ,000,000 119 ,452,000

1976 108,7 11, 000 118 ,91 8,0 00 4 ' 4/-  118 ,91 8,0 00 - 126 ,85 2,0 00 -

1977 135,6 15, 000 139,6 15, 000 143 ,615,000 141 ,00 0,0 00
1978 153,4 42, 000

1/ Th is ap pro pri at io n  au th o ri ty  was th e co nt in ui ng  re so lu ti o n . The ap pro pri at io n  
amount was th e House Allowa nce , which was th e lower of  the House or  Senate 
amounts in  the f i r s t  ve toed  b i l l .

2/  A pp ro pr ia tion  a f te r  re duc tion  as  au th or iz ed  by P. L. 937 192.

3/ Exc lud es R&D con tr ac ts  no t co ns idered  by House due to  la ck in g au th o ri za ti on .

4 / Excludes  fe llow sh ip s and tr a in in g  g ra n ts —not co ns idered  due to  pending  
le g is la ti o n  ($ 7,93 4,00 0) .

5/  In cl ud es  $7,934,0 00  tr a in in g  prog rams au th or iz ed  under  Co nt inuing  Res ol ut io n.
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Justification

National Institute of Allergy and Infectious Diseases

1977
ADnroDriation

1978
Estimate

Increase Or 
Decrease

Pos. Amount Pos. Amount Pos. Amount

Immunology, Allergic 
and Immunologic 
Diseases .......... $37,297,000 __ $41,259,000 — +$3,962,000

Microbiology and 
Infectious Diseases . 67,598,000 — 73,546,000 — + 5,948,000

Intramural Research . 480 28,398,000 480 30,440,000 — + 2,042,000

Direct Operations . . 93 6,622,000 90 7,111,000 -3 + 489,000

Program Management 48 1,085,000 48 1,086,000 — + 1,000

Total .......... 621 141,000,000 618 153,442,000 -3 x 12,442,000

General Statement

The mission of the National Institute of Allergy and Infectious Diseases is 
research on all infectious diseases and diseases of the immune system, including 
asthma and other allergies. The Institute funds basic studies in immunology, 
bacteriology, virology, parasitology, and mycology. Because these disciplines 
cross-cut missions of other components of NIH, NIAID—supported research often 
provides new knowledge fundamental to targeted efforts of Institutes oriented 
toward the other organ systems or specific disease entities.

In its attack on infectious and immunologic diseases, the NIAID strives to 
recognize and define a set of important national public health problems in these 
areas, whose solution would be helped by an increased research effort; to decide 
upon the nature and extent of federal intervention in the research process judged 
most likely to expedite the funding of a solution; and to support, in the long 
term national interest, a large body of free-ranging, problem oriented, 
investigator—inspired research and the appropriate research training.

Prevention of disease is a central and pervasive objective of the Institute's 
activities. The evidence of recent years linking infection to chronic and degen­
erative diseases, often mediated through induced disorders of the immune system, 
has reinforced the need for research to find new ways to prevent or treat virus 
infection. The full understanding of the immune system which forms the body's 
primary defense mechanism and how it can be regulated is essential if new ways 
are to be found to treat and prevent diseases.
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Immunology, Allergic and Immunologic Diseases

Subactivities:

1977
Appropriation
No . Amount

1978
Estimate_____

N o . A m o u n t

Increase or 
Decrease_____

N o . A m o u n t

Biology of the
immune system . . $20,140,000 $22,280,000 +$2,140,000

Asthma, allergic
and immunologic
diseases........  13,054,000 14,441,000 + 1,387,000
Immunogenetics and
transplantation . 4,103,000 4,538,000 + 435,000

Total. . . . 37,297,000 41,259,000 + 3,962,000
Budget Mechanism.

Research grants
Regular
Noncompeting 291 22,296,000 293 23,153,000 +2 + 857,000
Competing. . 

Special
106 7,510,000 144 11,021,000 +38 + 3,511,000

International 
Centers for 
Medical 
Research . . 
Research
career

— — — — — —

program . . . 54 1,493,000 54 1,493,000 — —
Subtotal . 451 31,299,000 491 35,667,000 +40 + 4,268,000

Training programs . 105 3,098,000 96 2,592,000 -9 - 506,000Individual . 69 899,000 68 881,000 -1 - 18,000Institutional 36 2,199,000 28 1,711,000 -8 - 488,000Research and devel-
opment .......... 29 2,900,000 31 3,000,000 +2 + 100,000

Total . . . 585 37,297,000 618 41,259,000 +33 + 3,962,000

Program Purpose

This program conducts and supports research and research training on a wide 
variety of diseases attributable to deficiencies or disorders in the responses of the body's complicated immune mechanisms, including allergies. In the past few 
years advances in research have defined the immun° system as an organ system made up of the white blood cells, bone marrow, thymus, lymph nodes, spleen, and 
elements of the liver. This organ system is under genetic control and is the 
primary host defense mechanism against microbes, viruses, and other antigenic materials derived from the environment.



The major subprograms Include:

1. Biology of the immune system - research concerned with the physiology, 
cellular composition and molecular biology of the immune system.

2. Asthma, allergic and immunologic diseases - research on mechanisms and 
treatment of asthma and other allergies and on disorders of the immune 
system as they relate to processes involved in the pathogenesis of at least 
some chronic respiratory, gastrointestinal, endocrine, skin, neurologic, 
arthritic, immunoplastic diseases.

3. Immunogenetics and transplantation - research on immunogenetic factors and 
processes which result in the improvement in donor-recipient matches for 
organ transplantation and on the genetic determinants of certain diseases 
linked to histocompatibility antigens.

Items of special concern included in these major subprograms are asthma and 
allergic disease centers, the immune system and its disorders, clinical immuno­
logy, and the serum bank which makes possible most research on tissue trans­
plantation and genetic linkages.

Statistics show that asthma affects from 1% to 4% of the population. It is 
the most common chronic disease of childhood and a leading cause of school 
absenteeism. Estimates for direct medical care costs in 1972 were $850 million 
with a total socioeconomic cost of $1.3 billion. Mortality ranges from 3 to 5 
thousand per year. About 17% of the population suffers from allergies. Hay fever 
is the most common and accounted for over 12 million physician's visits in 1974.
It ranked 9th among the top 60 most common disease classifications and accounted 
for nearly 2% of all visits to office based physicians. Eczema and dermatitis 
ranked 14th and asthma 23rd.

Program Plans for 1978

The 1978 budget estimate for immunology, allergic and immunologic diseases 
of $41,259,000 represents an increase of $3,962,000 compared with the 1977 figure 
of $37,297,000. The program plans are described briefly below:

Biology of the Immune system - immunology is at the threshold of understanding 
the function of the immune system in cellular and biochemical terms. The recog­
nition of distinct classes of different antibodies, each with different biological 
roles, has opened up a new avenue to explore the immune mechanisms. There are 
numerous opportunities for studying the developmental history and differentiation 
of T ("thymus") and B ("bone marrow") cells, the chemical nature of membrane 
receptors, the mechanisms of suppressors and tolerance, and the biochemical nature 
as well as the function of the lymphokines (complex biochemical substances, pro­
duced by lymphocytes, which act to regulate various functions of the immune 
system components). New diagnostic tests and methods of treatment have already 
been derived from this better understanding and more can be expected.

Asthma, allergic and immunologic diseases - much can be done to improve 
diagnostic procedures in allergy. For example, further development is needed 
on the radioallergoabsorbent technique <RAST TEST) to measure specific antibodies 
of the IgE class. Opportunities for research on treatment of autoimmune diseases 
may stem from studies on the mechanisms that normally prevent autoimmune 
responses, including those collectively referred to as immunologic tolerance.
In order to approach these multidiscipline problems from the basic and clinical 
point of views, the 16 existing asthma and allergic disease centers require 
expansion. A program will be undertaken to study the natural history and patho­
genesis of allergy and infection in the pathogenesis of chronic respiratory tract 
diseases. In clinical immunology, emphasis will be placed upon immunogenetic
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influences on disease susceptibility and genetic control over the immune pathogenesis. The thrust will be the application of modern immunology to clinical medicine.

Immunogenetics and transplantation - it is not recognized that a principle genetic chromosomal region exists in all vertebrae species and this regulates a variety of important immunological functions and interactions. This major histocompatibility complex (MHC) was first identified in organ and tissue allografts because it influenced immunological rejection. Highest priorities will be given to detailed studies on the genetic organization of the MHC, the chemical nature of MHC gene products, and the mechanisms by which these products regulate the functions of MHC.

Immunological research is the most rapidly advancing field and NIAID is the major supporter of basic research in this area. It is also the sole source of Federal support for clinical research in allergy. The National Heart, Lung and Blood Institute has a role in asthma to the extent it results in chronic obstructive pulmonary disease but is not involved in the fundamental solutions to asthma as an allergic disease nor in the means for prevention or treatment of the allergic state.
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M ic ro bio lo gy and In f e c ti o u s  D is eases

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  o r
D ec re as e

No. Amount No. Amount No. Amount
S u b a c t iv i t i e s :

M ic ro b ia l b io lo g y . . . . $3 9,8 83,0 00 $4 3,3 92, 00 0 +$3,5 09,0 00
In fe c ti o u s  d is e a s e s . . . 12,1 68 ,0 00 13,2 38,0 00 +1 ,0 70 ,0 00
D is ea se  p re v e n ti o n  . . . 11 ,4 91 ,0 00 12,5 03,0 00 + 1 ,0 12 ,0 00
Recomb ina nt DNA

te chno lo gy ........................... 4 ,0 56 ,0 00 4 ,4 13 ,0 00 +35 7, 00 0

T o ta l........................... 67 ,5 98,0 00 73,5 46,0 00 + 5 ,9 48 ,0 00

Budge t Me cha nism:

Res ea rc h g ra n ts
R eg ul ar

No ncom pet ing  . . . . 460 35,3 34 ,0 00 463 37 ,6 36,0 00 +3 + 2 ,3 02 ,0 00
Com pe tin g....................... 166 11 ,6 89 ,0 00 214 16 ,2 11 ,0 00 +48 + 4 ,5 22 ,0 00

S p e c ia l
In te r n a t io n a l  C en te r

fo r M ed ic al  R es ea rc h 4 2 ,4 00 ,0 00 4 2 ,4 00,0 00 — —
R es ea rc h c a re e r  prog ram 41 1,1 31,0 00 41 1,1 31,0 00 — —

S u b to ta l ....................... 671 50,5 54,0 00 722 57,3 78 ,0 00 +51 +6,8 24 ,0 00

T ra in in g  pr og ra m s.  . . . 167 4,9 83 ,0 00 148 3 ,8 89,0 00 -1 9 -1 ,0 9 4 ,0 0 0
In d iv id u a l ....................... 112 1, 457,0 00 109 1,3 90,0 00 -3 -6 7 ,0 0 0
I n s t i t u t i o n a l .................. 55 3 ,5 26 ,0 00 39 2 ,4 99,0 00 -1 6 -1 ,0 2 7 ,0 0 0

R es ea rc h and  de ve lo pm en t
c o n tr a c ts  ........................... 121 12 ,0 61 ,0 00 123 12, 27 9, 00 0 +2 +2 18 ,0 00

T o ta l ........................... 959 67,5 98,0 00 993 73,5 46,0 00 +34 +5 ,9 48 ,0 00

Pro gra m Pu rp os e

This  pr og ram conduct s and su p p o rt s  re s e a rc h  an d re s e a rc h  t r a in in g  on  th e  
c a u se s , c h a r a c t e r i s t i c s ,  p re v e n ti o n , c o n tr o l and tr e a tm e n t o f a wide v a r i e ty  o f 
d is e a s e s  b e li e v e d  to  be  a t t r i b u t a b l e  to  in f e c t io u s  a g e n ts , in c lu d in g  b a c t e r i a ,  
my copla sm a, fu n g i,  v i r u s e s ,  r i c k e t t s i a  and p a r a s i t e s ,  su ch  as p ro to z o a , worms and  
a rt h ro p o d s . The in v e s t ig a ti o n s  w i l l  in c re a se  know ledg e on e ti o lo g y , p a th o g e n e s is , 
me chani sms o f in ju r y  and  r e p a i r ,  me chani sm  o f a c t io n  o f d ru gs o r b io lo g ic a l 
p ro d u c ts  in c lu d in g  th ose  g e n e ra te d  in  th e  immune re sp o n se  to  m ic ro b ia l a g e n ts  and 
th e  h o s t- m ic ro b ia l agen t i n te r a c t io n .  Such s tu d ie s  a re  fu nda m en ta l to  th e  d e v e l­
opm ent  o f new te chno lo gy  fo r  d ia g n o s is , th e ra p y , an d p re v e n ti o n  o f in fe c t io u s  
d is e a s e s .

The m aj or  su bp ro gr am s in c lu d e :

1 . M ic ro b ia l b io lo g y  -  re s e a rc h  i s  o r ie n te d  to  in  v i t r o  and in  v iv o  in v e s t ig a t io n s  
on m ic ro b ia l a g en ts  an d h o s t de fe nse  sy st em s r e la te d  to  th e se  a g e n ts .
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2. Infectious diseases - includes all research in humans related to infection by 
microbial agents except that specifically related to prevention. Included is 
all clinical, epidemiological, diagnostic, and therapeutic research on the 
iany different diseases caused by infections.

3. Disease prevention - research based on the principle that most infection should be preventable, with emphasis on vaccines, methods of chemoprophylaxis, other 
manipulations of the immune system, and environmental control.

4. Recombinant deoxynucleic acid (DNA) - research involving bacteriophages, 
bacterial plasmids, mechanisms of antibiotic resistance, recombination and 
integration, bacterial restriction enzymes and cell biology.

Items of special concern included in these major subprograms are hepatitis, influenza and other respiratory infections, sexually transmitted diseases, hospi­tal associated infections, nucleic acid recombinants, tropical diseases and 
meningitis.

Statistics show that influenza and pneumonia rank fourth among all diseases 
causing death. Some 500 thousand cases of hepatitis are estimated to occur 
annually. Some feeling for the socioeconomic impact of infectious disease is 
conveyed by estimates for a few diseases such as: 14 million cases of genital 
herpes per year with attendant problems of neonatal infections and increased risk of cancer of the cervix; 200 thousand cases of herpes zoster annually; 1.8 
million cases of gastroenteritis annually; 5% of the patients in hospitals acquire 
an infection after admission which complicates their treatment. There are 2.7 million gonococcal infections per year, and the appearance of penicillin resistant 
gonococci strains threatens to complicate and increase the cost of treatment.
Program Plans for 1978

The 1978 budget estimate for microbiology and infectious diseases of 
$73,546,000 represents an increase of $5,948,000 compared with the 1977 figure 
of $67,598,000. The program plans are described briefly below:
Microbial biology - efforts will be enhanced towards cultivation of hepatitis and 
other viruses not now grown in vitro as the first step towards immunization and new diagnostic technologies; for the study of the factors of viral integration and persistence as they may apply to live virus vaccines now in use or proposed; and to more rapidly pursue the knowledge required for antiviral development. 
Research towards a base for immunization for the gonococcus and chlamydia respon­
sible for non-gonococcic urethritis will be accelerated. Broader support will be given to the efforts related to the diseases identified by the World Health Organization's special program on parasitic diseases.

Infectious diseases - expansion of clinical virology research for diagnostic and therapeutic research in a wide variety of viral diseases. Initiation of studies 
of the socioeconomic impact of infectious diseases in population subunits and 
development of data which can provide guidance as to the relative importance of specific entities will receive major emphasis. Controlled clinical trials on the use of interferon in treatment of chronic hepatitis will be started.

Disease prevention - expand and intensify efforts to develop and bring to field trials those viral and bacterial vaccines now known to be of importance; begin work 
towards improvement of the pertussis antigen for a decrease in reactionogeniclty over that now available in DPT vaccines; expand efforts to explore the use of 
subunit vaccines; and bring into being still new vaccines for special purposes. Explore the use of chemoprophylaxis on a broader basis to prevent infections. 
Develop better understanding of adverse affects of vaccines and how these can be avoided.

Recombinant DNA technology - the NIAID has been assigned NIH responsibility for operation of facilities for safe work on genetic recombinants and will further
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develop such facilities. It will also continue to support grants in this exciting 
new area of research towards realization of the benefits that are foreseen from 
applications of this technology. A major requirement is that of assessment of the 
biohazards associated with recombinants and the responsibility for this assess­
ment is primarily within NIAID with collaboration from-NCI and NIGMS for the 
support. NIAID is also providing safer vectors and hosts to scientists involved 
in this area of research.
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Intramural Research

1977
Appropriation

1978
Estimate

Increase or
Decrease

Pos . Amount ros. Amount Pos. Amount

Intramural Research. . . . . 480 $28,398,000 480 $30,440,000 +$2,042,000

Program Purpose
Intramural research relates directly to both of the Institute's major program 

areas. Scientists in laboratories and clinics in Bethesda and at the Rocky Moun­
tain Laboratories in Hamilton, Montana perform research studies on the prevention, 
diagnosis and treatment of infectious and immunologic diseases. The research is 
multi-disciplinary and ranges from laboratory studies in basic virology and immun­
ology to the clinical evaluation of new treatment therapies. Intramural scientists 
work closely with extramural staff in the development of vaccines and their test­
ing and also provide guidance and review for other contract activities.

Program Plans for 1978
The 1978 budget estimate for Intramural Research of $30,440,000 represents an increase of $2,042,000 compared with the 1977 figure of $28,398,000. The program 

plans, including expected accomplishments are described below.

Research on the development of a vaccine against hepatitis will continue to be 
a high priority item. There are an estimated 500 thousand cases of viral hepatitis 
each year and prevention by vaccination would produce both economic and health ben­
efits far in excess of the $650 million the disease is costing annually. Inter­
feron, a naturally occurring substance in man, appears to be involved in the 
recovery from viral infections in animals. It has exhibited both therapeutic and 
prophylactic activity in animal and human studies, especially in hepatitis and 
some forms of herpes conjunctivitis. Studies to determine the structure of human 
interferon and to synthesize it are being conducted in collaboration with NIAMDD.

Other Institute scientists are working on better methods of viral diagnosis, 
and the development of an effective antiviral substance. Increased activity in 
the prevention and treatment of gastroenteritis, of which there are 1.8 million 
cases annually, will be pursued. Researchers will continue to explore the anti­
genic and immunologic determinants of resistance and recovery from parasitic 
diseases and also will attempt to gain a greater understanding of the structure 
and virulence of fungi in an effort to understand drug resistance.

Another area of concern to Intramural scientists is the field of recombinant 
DNA technology. Institute staff will be defining the hazards associated with 
this emerging field and also initiating new studies bearing on understanding the 
drug resistance of certain bacteria.
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Direct Operations

1977
Appropriation

1978
Estimate

Increase or
Decrease

Pos. Amount Pos. Amount Pos. Amount

Direct Operations . . 93 $6,622,000 90 $7,111,000 -3 +$489,000

Program Purpose

Scientific and administrative staff, working closely with advisory groups, 
develop and administer Institute extramural programs in grants and contracts.
The Institute has organized its activities into two major program areas, Micro­
biology and Infectious Diseases and Immunology, Allergic and Immunologic diseases 
to reflect the two major thrusts. Also included are the contracts and grants 
management personnel as well as those individuals concerned with the analysis and 
evaluation of programs.

Program Plans for 1978

The 1978 budget estimate for Direct Operations of $7,111,000 represents an 
increase of $489,000 compared with the 1977 figure of $6,622,000. Three admin­
istrative positions have been removed in 1978 with the goal of minimizing 
potential duplication and layering in the Public Health Service. The program 
plans are described below.

There are currently in effect approximately 150 contracts and over 1,100 
grants. NIAID staff will continue to demand rigorous review of each contract and 
grant award through a process of dual review utilizing non-government reviewers. 
The recent reorganization has more clearly established the separation of program 
staff from the review process and introduced additional evaluative activities. 
Increased emphasis will be placed on identifying those projects that have either 
reached the end of their productive life or no longer enjoy the same priority 
they once did, so that the funds and efforts involved can be redirected toward 
new opportunities. Another area that will be reviewed is the Dollar Allocation 
to Program Areas (DAPA). This process allows additional funding to be made 
available to certain selected areas of special emphasis at the expense of other 
worthy but perhaps not as highly relevant grant activities. A subcommittee of 
the National Advisory Allergy and Infectious Disease Council is reviewing the 
program and, along with the Institute staff, will be making a recommendation to 
the Director on its continuance.

New programs in Biometry and Epidemiology and in Clinical Studies are 
planned for initiation in 1978. Additional demographic and other statistical 
information will be necessary if the Institute is to fully implement a more 
comprehensive program of evaluation of priorities and relevance.



Program Management

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount
Program Management. . . ,. . . 48 $1,085,000 48 $1,086,000 +$1,000

Program Purpose
This program is responsible for the over-all coordination and direction of the Institute's activities. It includes policy formulation, program planning, 

administrative, financial and personnel management, and is responsible for con­
ducting the affairs of the Institute in the most efficient manner. This activity provides funds for salaries and expenses for the varied functions and offices 
under this program.

A recent review of the state of the art of current research indicated many 
new research opportunities which should be addressed. Alert to these new respon­
sibilities, the NIAID has recently undergone a reorganization to coordinate the 
decision-making process. This will enable the Institute to make more effective use of its present research resources and will greatly enhance the transfer of new technology from the research laboratory to patient care.

Program Plans for 1978
The 1978 budget estimate for Program Management of $1,086,000 represents an increase of $1,000 compared with the 1977 figure of $1,085,000. The program plans 

are described below.

The reorganization of the Institute to a program basis implemented in 1977 
will be closely monitored to insure continued efficiency. New and innovative 
methods will be initiated to achieve even greater efficiency. The administrative 
management activity will be studied and improved to effect greater efficiency in operation. Information dissemination will be stressed in an effort to relay the results of recent research to physicians, scientists, and the general public. 
Program planning and evaluation activities will continue assessment of the state of ongoing research in allergic and infectious diseases, and in conjunction with 
Institute scientists, formulate plans and future directions for Institute 
supported research.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Allergy and Infectious Diseases

Program Purpose and Accomplishments

Activity: Immunology, Allergic and Immunologic Diseases (PHS Act, Title IV, 
Parts D and I)

1977
Appropriation

Pos. Amount
$37,297,000

Authorization
Indefinite

1978
Budget

Estimate
Pos. Amount

$41,259,000
Purpose: This program conducts and supports research and research training on 
a wide variety of diseases attributable to deficiencies or disorders in the 
responses of the body's complicated immune mechanisms, including allergies.

Explanation: The program accomplishes its objectives through a carefully con­
sidered mix of activities supported by selected research project and center 
grants, training awards, and, where the state of the art permits, Federally 
initiated subprograms, principally of coordinated contract activities.
Accomplishments in 1977: The NIAID Asthma and Allergic Diseases Program has 
encouraged application of basic data to important aspects of diagnosis and 
treatment including: (a) development and standardization of broncho-provocation 
inhalation tests for monitoring allergic asthma, (b) improved methods for iso­
lation and purification of specific allergenic components in respiratory tract 
disorders and severe insect sting reactions, (c) sensitive laboratory diagnostic 
techniques utilizing small blood samples, (d) development of chemically modified 
allergens for immunotherapy, and (e) evaluation of pharmacologic preparations 
bypassing side effects of conventional cortisone derivatives.

Among contributions of the Clinical Immunology and Immunopathology programs 
have been: (a) demonstrations of interactions of viruses and chemicals with 
components of host cell membranes clarifying autoimmune phenomena, (b) defini­
tion of functional units of the immune system making possible genetic counseling, 
antepartum diagnosis and immunologic reconstitution by bone marrow and thymus 
transplants, and (c) information on the biology and chemistry of the complement 
system applicable to diminishing the inflammatory components of glomerulo­
nephritis, vasculitis, and rheumatoid arthritis.

Research support under this activity included 451 research grants at an 
average cost of $70,000; 105 training awards for $3,098,000; and 29 contracts 
at an average cost of $100,000.

Objectives for 1978: Grant support will be given to studies in the broad field 
of fundamental immunology and, through centers, for the transfer of this know­
ledge to clinical research. Specific objectives will be reached by targeted 
contract activities related to transplantation biology, immunology and reagent 
materials. Every effort will be made to continue funding the highest quality 
fundamental and developmental studies of the immune response system. These 
studies are not only relevant to understanding the ways in which the body is 
protected; but also the mechanisms by which many diseases, such as cancer, 
heart and kidney disease, are produced.



NATIONAL INSTITUTES OF HEALTH

National Institute of Allergy and Infectious Diseases

Program Purpose and Accomplishments

Activity: Microbiology and Infectious Diseases (PHS Act, Title TV, 
Parts D and I)

1978
1977

Appropriation
Pos. ^nount 
--  $67,598,000

Authorization
Indefinite

Budget
Estimate_______

Pos. Amount
$73,546,000

Purpose: This program is intended to permit the conduct and support of research 
and appropriate research training on the causes, characteristics, prevention, 
control and treatment of a wide variety of diseases believed to be attributable 
to infectious agents (including bacteria, mycoplasma, fungi, viruses, rickettsia 
and parasites, such as protozoa, worms and arthropods).

Explanation: The program accomplishes its objectives through a carefully con­
sidered mix of activities supported by research project and center grants, 
training awards, and, where the state of the art permits, Federally initiated 
subprograms, principally of coordinated contract activities.

Accomplishments in 1977: Microbial biology research was significantly increased 
in 1977. Research efforts were concentrated in the areas of virology, mycotic 
diseases, parasitic diseases and sexually transmitted diseases. Intensive study 
of the structure, antigenic composition and determinants of virulence of the 
gonococcus has led to recognition of differing serotypes with differing human 
virulence.

Major emphasis was given to the virus diseases, including the respiratory 
viruses, viral hepatitis, gastroenteritis and herpes. Extensive studies on 
interferon, a naturally occurring antiviral in man, have been carried out. The 
N1AID focused on vaccine development and improvement as one of its major thrusts 
in the area of disease prevention.

The NIAID was assigned responsibility to develop a safer vector and host 
system for research involving E. coll host systems. Renovations of a facility 
for biohazard containment in which to perform DNA recombinant research was begun.

Research support under this activity included 671 research grants at an 
average cost of $75,000; 167 training awards for $4,983,000; and 121 contracts 
at an average cost of $100,000.

Objectives for 1978: In venereal diseases there will be continuing emphasis on 
the sero typing, antigenic structure and mechanisms of venereal disease pro­
duction. Work on the nongonorrheal - nontreponemal forms of disease will be 
expanded.

Agreement on the potential hazards of recombinant DNA research and the 
limited availability of safer hosts and vectors for genetic material should 
permit acceleration of this field of research which has large ultimate potential 
for practical benefits in medicine and agriculture.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Allergy and Infectious Diseases

Program Purpose and Accomplishments

Activity: Intramural Research (PHS Act, Title IV, Part D)

1977
Appropriation 
Pos. Amount
480 $28,398,000

1978

Authorization
Indefinite

Budget
Estimate______

Pos. Amount 
480 $30,440,000

Purpose: This program activity supports the work of scientists and physicians
engaged in research on the prevention, diagnosis and treatment of immunologic 
and infectious diseases.

Explanation: Funds provided for this activity finance salaries, equipment,
supplies and operating costs for Institute personnel and also provide a proport­
ionate share of centrally furnished services.

Accomplishments in 1977: Information on the potential hazards of recombinant
DNA molecules was gained. A vaccine for hepatitis B is ready for clinical trial 
and one for infantile diarrhea is being developed. Other significant develop­
ments have occurred in malarial research and the identification of different 
serotypes of some fungi which may help explain differences in virulence and 
drug resistance.

Objectives for 1978: Studies will concentrate on gastroenteritis, respiratory 
illnesses, and basic virologic and parasitic disorders. Research on the immune 
system and on recombinant DNA molecules will also be emphasized.
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NATIONAL INSTITUTES OF HEALTH

National Institute of Allergy and Infectious Diseases 

Program Purpose and Accomplishments 

Activity: Direct Operations (PHS Act, Title IV, Part D)

1978
1977

Appropriation
Pos. Amount
93 $6,622,000

Authorization
Indefinite

Budget
Estimate______

Pos. Amount
90 $7,111,000

Purpose: Personnel funded under this program administer the extramural 
research programs of the Institute. This includes the handling of 150 active 
contracts and over 2,000 grant applications.

Explanation: Applications are received by the Division of Research Grants and 
referred to program officials for review and processing. Awards are made on the 
basis of Study Section priority scores and program relevance.

Accomplishments in 1977: Scientific and administrative support was given to 
approximately 1,122 research grants, 564 trainees, and 150 research and devel­
opment contracts in the various fields of research related to the Institute's 
mission.

Objectives for 1978: Scientific and administrative staff will continue to 
develop, administer, and advise on extramural programs of grants and contracts 
including an estimated 358 new or competing grants, 56 new individual training 
awards, and 21 new contracts.



NATIONAL INSTITUTES OF HEALTH

N a t io n a l  I n s t i t u t e  o f  A l le r g y  an d I n f e c t i o u s  D is e a s e s  

P ro g ra m  P u rp o se  an d  A cc om pli sh m ents  

A c t i v i t y :  P ro gra m  M an ag em en t (PHS A c t,  T i t l e  IV , P a r t  D)

1977
A p p r o p r ia t io n

P o s . Am oun t
48  S I , 0 8 5 .0 0 0

197 8

A u th o r iz a t i o n  
I n d e f i n i  t e

B udget
E s ti m a te  

P o s . Am oun t
48 $ 1 ,0 8 6 ,0 0 0

P u rp o s e : T h is  p ro g ra m  p r o v id e s  d i r e c t i o n  an d c o o r d in a t i o n  o f  a l l  I n s t i t u t e
a c t i v i t i e s .  The D i r e c t o r ,  D ep uty  D ir e c to r .a n d  A s s o c ia te  D ire’c t o r s ,  a s  w e ll  
a s  t h e i r  im m ed ia te  s t a f f s  an d c e n t r a l  nan aae m ent p o s i t i o n s  a r e  in c lu d e d .

E x p la n a t io n : Fu nd s p ro v id e d  u n d e r  t ' r . s  p ro gra m  a r e  u sed  f o r  s a l a r i e s  an d
a s s o c i a t e d  e x p e n s e s .

A ccom pli shm en ts  i n  1 9 7 7 : The I n s t i t v . ^  r e o r g a n iz e d  i t s  man ag em en t s t r u c t u r e
an d im pro ved  i t s  p r i o r i t y  s e t t i n g  a p p a r a tu s .  In f o r m a t io n  a c t i v i t i e s  w er e i n ­
c r e a s e d  b o th  to  th e  g e n e r a l  p u b l i c  an d th e  p r a c t i c i n g  n h v s i c i a n .

O b je c t iv e s  t o r  1973 : D u ri n g  19 78  F rc g ra m  M anagem en t s t a f f  w i l l  c o n c e n t r a t e  on
r e f i n i n g  th e  re v ie w  an d  e v a lu a t i o n  p ro c e d u re s  e s t a b l i s h e d  in  1977 . I n d iv id u a l s  
an d  g ro u p s  o u t s id e  o f  th e  I n s t i t u t e  w i l l  be  dr aw n i n t o  th e  a d v i s o r y  p r o c e s s  in  
a mor e s i g n i f i c a n t  w ay . Th e p r o c e s s  bv  w hic h  on  g o in g  p r o j e c t s  a r e  r e - e v a lu a t e d  
w i l l  be  rev ie w e d  an d im pro ved .



988

NATIONAL INSTITUTES OF HEALTH

National Institute of Allergy and Infectious Diseases

Program Purpose and Accomplishments

Activity: Direct Operations (PHS Act, Title IV, Part D)

1978
1977 

Appropriation
Pos.
93

Amount 
$6,622,000

Authorization
Indefinite

Budget
Estimate______

Fos. Amount
90 $7,111,000

Purpose: Personnel funded under this program administer the extramural 
research programs of the Institute. This includes the handling of 150 active 
contracts and over 2,000 grant applications.

Explanation: Applications are received by the Division of Research Grants and 
referred to program officials for review and processing. Awards are made on the 
basis of Study Section priority scores and program relevance.

Accomplishments in 1977: Scientific and administrative support was given to 
approximately 1,122 research grants, 564 trainees, and 150 research and devel­
opment contracts in the various fields of research related to the Institute's 
mission.

Objectives for 1978: Scientific and administrative staff will continue to 
develop, administer, and advise or. extramural programs of grants and contracts 
including an estimated 358 new or competing grants, 56 new individual training 
awards, and 21 new contracts.
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W ednes day , March 9, 1977.

NATIONAL INSTITUTE OF CHILD HEALTH AND 
HUMAN DEVELOPMENT 

W IT NES SE S

DR. NO RM AN  KRET CH M ER , DI RE CT OR
DR. DONALD FR ED RI CK SO N,  DI RE CT OR , NATI ONAL  IN ST IT U TES OF 

H EALTH
DR. JA MES  B. SIDBU RY , DI RE CT OR , IN TRAM URAL RE SE AR CH  PR O­

GRA MS,  NA TI ON AL  IN STIT U TE OF CH IL D HEALTH  AN D HU MAN  
DE VE LO PM EN T

JO EL  R. H ED ETN IE M I,  EX EC UTI VE OFF IC ER , NA TION AL  IN STIT U TE 
OF CH ILD H EA LTH  AN D HU MAN  DE VE LO PM EN T

ARTH U R D. FR IE D , BU DG ET OFF IC ER , NA TI ONAL  IN STIT U TE OF 
CH IL D H EALTH  AN D HUM AN  DE VE LO PM EN T

NO RM AN  M ANSF IE LD , DI RE CT OR , DIV IS IO N  OF FI N A NCIA L MAN ­
AG EM EN T,  NAT IO NA L IN STIT U TES OF H EALTH

EL LE N F. WOR MSE R,  DI RE CT OR , DIV IS IO N  OF H EALTH  BUDGET 
AN AL YSIS,  OFF IC E OF THE AS SIST AN T SE CR ET AR Y,  COMP­
TR OL LE R

M r.  F loo d. N ow  w e w il l h e a r  f ro m  th e  N a ti o n a l I n s t i tu te  o f C h il d
H e a l th  a n d  H u m a n  D ev e lo p m en t.

T h is  p re s e n ta ti o n  w il l be m a d e  by  D r.  N o rm a n  K re tc h m e r , w ho is  
th e  D ir e c to r.

W e  h av e  y o u r  b io g ra p h ic a l sk e tc h , D o c to r,  w h ic h  w e w il l p la ce  i n  th e  
re c o rd  a t  t h is  p o in t.

[T h e  sk e tc h  fo ll o w s :]

Norman Kretchmer, M.D., Ph . D.
Date and Place of Bi rth  : J an ua ry  20,1023, New York City.
Residenc e: 8 North Drive, Bethesda, Md. 20014.
Marr ied, 3 chi ldren, Social S ecur ity Number : 090-14-1489.

EDUCATION

1940-44, Cornell Unive rsity , B.S., anim al physio logy; 1944-47, University of 
Minnesota , M.S. (1045), physiological che mis try;  Ph. D. (1947), physiological 
chem ist ry ; 1948-52, State  Univers ity of New York, College of Medicine, New 
York City, M.D.

FE LL OW SH IPS AND HONORS

1952-53, Commonwealth Fun d Fellow, Monteflore Hospital.
1955-56, H enry L. Moses Alumni  Priz e in Basic Research, Monteflore H ospita l.
1957, Commonwealth Fund  Trav eling Fellowship, St. Mary’s Hosp ital, London 

and U niversity  of Pa ris.
1958, E. Mead Johnson Award  for  Research in Ped iatr ics,  American Academy 

of Pediat rics .
1965, Alpha Omega Alpha (Fac ul ty).
1965, Honorary Member, Facu lty  of Medicine, Un iversity of Chile.
1965—66, Commonwealth Fund Fellow, Atomic Energv Laboratory,  Saclay, Paris.
1969, Alumni Medallion for Distinguished Service to American Medicine, Col­

lege of Medicine, Downsta te Medical Center, New York.
1969, Borden Award, American Academy of P edia trics .
1971-76, Harold K. Faber, Prof esso r of Ped iatr ics,  Stanford University,
1973-74, Guggenheim Fellowship in  Human Development.
1975, H onorary  Degree, Doctor  of Science, Medical College o f Ohio at  Toledo.
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PO SIT IO N S

1944—47, Teaching Ass istan t and Jun ior  Scientist, Univers ity of Minnesota.
1947— 48; Assi stant Professor of Pathology and  Biochemistry,  Unive rsity  of

Vermont. . T , , _ „ ,1948- 52, Fellow and Research Associate of Pathology, Long Isla nd College of 
Medicine.

1950-55, Lecturer of Biology, Brooklyn College.
1953-5G, Assis tant Professor of Biochemistry in Ped iatr ics,  Cornell University . 
1956-58, Assistan t Pro fesso r of Pedia trics , Cornel l Universi ty.
1958- 59, Associate Professor of Pediatrics, Cornell University.
1959- 69, Professor  and Executive  Head, Pediatr ics,  Stanford  University.
19(59-72, Chief, Division of Develoi>mental Biology, Stan ford University .
1969-72, Chairman, Program in Human Biology, S tanford University.
1969-74, Professor of Pediatr ics,  Stanfo rd University.
1970, Visiting Professor,  University  of Lagos, Lagos, Nigeria.
1972, Chief, Section of Developmental Medicine, Stanford  University.
1974, Clinical Professor of Pedia trics. Howard University .
1974, Consu ltan t/Le cturer.  Na tional Naval Medical Center,  Bethesda, Md. 
1974-75, Acting Director, National  Ins titute  on Aging, Bethesda, Md.
1974, Director, Natio nal Insti tute of Child Hea lth and Human Development, 

Bethesda, Md.
C LIN IC A L TR A IN IN G  AN D A PP O IN TM EN TS

1952- 53, Intern , Montefiore Ho spita l, New York City.
1953- 55, Assi stant Resident, Ped iatr ics  (6 mo ntl is/year) , New York Hospi tal.
1953- 54, Assi stan t Pediatr ician to Ou tpat ients, New York H ospital.
1954- 55, Pe dia tric ian  to Outpatients , New York Hospital.
1955- 59, Assistant Attending Pedia tric ian  to O utpa tients, New York Hospi tal.
1959- 69, Ph.vsician-in-Chief, Ped iatr ics,  Stanfo rd University Hospital .
1969-76, Pediat rician, Stanfo rd University  Hospital.
Mil itary  s erv ice : 1942-43, a ir student, U.S. Air  Fo rc e; 1968—71, pilot, Civil Air 

Pat rol.
M EM B ER SH IP S  AN D A PP O IN TM EN TS

1969-63, Ross labo ra to ry  Research Award Committee, Wes tern Society for 
Pedia tric  Research.

1960- 64, Special Consultan t, Nat ional Insti tut e of Ar thr iti s and Metabolic 
Diseases , Hematology Train ing  Committee, U.S.P.H.S.

1969-64, Member, Scientific Advisory Board, Nat iona l Cystic Fibrosis Research 
Foundation.

1961- 67, Member, Advisory Committee, Materna l and Child Health  Bureau, 
Sta te of  California.

1962- 65, Consultan t, U.S. Naval Hospital, Oakland,  Calif.
1962-66, Member, Medical Advisory Board, Foun datio n for  Intern ational Child 

Hea lth.
1963, Member, Medical Advisory Board,  San Francisco Chap ter, National 

Foundation .
1964-68, Member, Medical Advisory Council, Food and Drug Administ ration. 
1964-67, Member, Committee on Medical Educa tion, American Academy of 

Ped iatr ics Chairmen, D istr ict X.
1964- 68, Member, Study Section on Human Embryology and Development, 

U.S.P.H.S.
1965, Chairman, Delegation on Developmental Physiology, U.S.S.R., for  the  

Department of Health, Educatio n and Welfa re.
1965- 66. Medecin Attache, U.S. Embassy,  Par is, Office of Int ern ational Re­

search—NIH.
1966- 71, Chai rman, Medical Advisory Board, Foundation  for Int ern ational 

Child Health .
1967- 68, Member. Panel 15, Committee on Research in the  Life Sciences, Na­

tional Academy of Sciences.
1967-69, Special Consul tant, World Health  Organization.
1967-68, Member, Joint Council of Nat iona l Pediatr ic Societies.
1969- 71, Board of Scientific Counselors, NICHD, Nat iona l Insti tut es of 

Hea lth.
1970- 73, Committee on Undergradu ate  Studies , S tanford  University.
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1971-74, Perin ata l Biology and  In fant  Mortali ty Rese arch  and Tra ining Com­
mittee, NICHD, NIH. . . ,  TT1971-74, Chai rman , Scientific Advisory Board , Fels  Insti tute for Human De­
velopment, Yellow Springs, Ohio. , .

1974, Member, Executiv e Committee , In ternational P ediatr ic Association.
1974, Member, Scientific Council, In sti tu t de la Vie, Par is.
1974, Consultant, Office of the Director, NIH.
1974, Temporary Advisor, Maternal and Child Hea lth, W orld Hea lth Orga- 

nizat ion, Geneva.
1974, Member of the  Board , U.S.A.-Israe l Science Foundation.

EDITORIAL BOARD MEM BE RS HIPS

1958-64, Pedia trics;  1959-63, Annales Ped iatr ic!—E di tor; 1961, Biologia 
Neonatorum, Exc erpta Medica, Human Development Biology, 21st Edition , 
Stan ford  Medical Bulletin,  Advisory Board ; 1967-75, Advances in Pedia trics;  
1971, Archives de P ed ia tr ie ; 1971, Monographs in Ped iatr ics,  Basel, Sw itzerl and; 
and 1973, Edi tor, Series in  Clin ical P edia trics, John Wiley & Sons.

SOCIE TY ME MBE RS HIPS  

American Academy of Pe dia tric s (Fe llow ).
American Association for the  Advancement of Science (Fellow-1963).
American Associat ion of U niversity  Professors .
American Board  of Pediatri cs (Lic entiate-1957).
American Chemical Society.
American Insti tute of Biological Sciences.
Amer ican Pedia tric  Society.
American Society for  Biological Chemists.
American Society fo r Cl inical Investig ation (Member of Council 1964-67). 
American Society for  Clinical Nutri tion .
American Society for  Human Genetics.
Associa tion of American Medical Colleges.
Harvey  Society.
Histochemical Society.
International Organizat ion for  the Study of Hum an Development (Presiden t 

1970-76).
Interna tio na l Pe dia tric  Association (Member, Exe cutiv e Committee 1974-77). 
Pe rin ata l Research Society.
Sa lt and W ater Club.
Sigma Xi.
Society of Growth and Development.
Society for Pediatr ic Research (Presid ent  1967-68).
Western Society for  Clinical Research.
Western Society fo r Pediat ric  Research  (Presiden t 1966-67).

HONORARY MEM BE RS HIPS  IN  SOCIETIES

Chilean  Society of Biology, C hilean  Society of  Endocr inology, Chilean Pedia tric  
Society, Czechoslovakian Society of Pediatr ics,  Finn ish Pedia tric  Association, 
Ita lia n Ped iatr ic Society. N igerian Ped iat ric  Society, Societe Fra nca ise de Ped ia­
tri e de Par is, Argentine Pedia tric  Society, and Dominican Pedia tric  Society.

Mr. F lood. Also we will place in the record your statement which 
we have.

[The statement fol lows:]

8 7 -1 55  0  -  77 -  63
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

N a ti o n a l I n s t i t u t e s  o f  H ealt h

N a ti o n a l I n s t i t u t e  o f  C hil d  H ea lt h  an d Human De vel opme nt

S ta te m en t o f  th e  D ir e c to r

Mr. Ch air man  an d members o f  th e  Com mitt ee :

The  N a ti o n a l I n s t i t u t e  o f  C h il d  H ealt h  and Human De ve lopm ent 

i s  d e d ic a te d  to  th e  p r in c ip le  t h a t  th e  e a r ly  phas e o f  th e  human 

l i f e  c y c le  o f f e r s  e x c e p ti o n a l o p p o r tu n it ie s  fo r  th e  p re v e n ti o n  o f  

d is e a s e s ,d is o r d e r s  an d s o c ia l  an d p sy ch o lo g ic  hand ic aps t h a t  may 

a f f e c t  th e  in d iv id u a l  a t  any ti m e d u ri n g  th e  l i f e  sp an. The  m is si on  

o f  th e  NICHD i s  to  se ek  e a r ly  o p p o r tu n it ie s  fo r  p re v e n ti o n  o f  d is e a se  

and d i s a b i l i t y .

The NICHD f o s t e r s  a s te ad y  ex pansi on  o f  u s e fu l  kn ow ledg e ab ou t 

c h i ld  an d m a te rn a l h e a l th  an d d i s e a s e ,  human devel opm en t,  f e r t i l i t y  

r e g u la t io n  an d th e  many h e a l th —r e la te d  f a c to r s  o f  a  d iv e rs e  and dyn amic 

p o p u la ti o n . In  a d d i t io n ,  th e  NICHD se rv es  as  th e  s c i e n t i f i c  fo c a l p o in t 

fo r  f e d e r a l  a g en c ie s  conce rn ed  w it h  im prov ed  h e a l th  fo r  m oth er s an d 

c h il d re n  an d w it h  fa m il y  p la n n in g .

P ro g re ss  R ep or t

The  NICHD has c o n s id e ra b le  p ro g re s s  to  re p o r t  s in c e  l a s t  y e a r :

The I n s t i t u t e  i s  p ro ceed in g  w it h  i t s  p la n  to  e s t a b l i s h  a s e r i e s  

o f  M aj or  R ese ar ch  Pro gra m s,  ea ch  co nce rn ed  w it h  a c r i t i c a l  pr ob lem  

o r  d is o rd e r  o f  p re g n an cy , in fa n c y  o r  e a r ly  ch il dhood . T h is  conce pt 

ha s bee n re c e iv e d  w it h  en th u sia sm  by  th e  s c i e n t i f i c  comm un ity . Over 

250  in q u i r i e s  ha ve  be en  re c e iv e d  fro m team s o f  i n v e s t ig a to r s  a l l  over 

th e  c o u n tr y . We a n t i c ip a te  th a t  c u r re n t  fu nd s w i l l  a ll ow  us  to  

e s t a b l i s h  a t  l e a s t  on e M ajor  R ese ar ch  Prog ram on th e  p re v e n ti o n  o f
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p re m a tu r it y  an d two more d e a li n g  w it h  d ia b e te s  in  pre gnan cy .

The pro m is ed  m aj or i n i t i a t i v e  on a d o le sc e n t pre gnan cy  i s  now

under way. The NICHD has bee n a p p o in te d  le a d  ag en cy  on a d o le sc e n t 

pre gnan cy  fo r  th e  P u b li c  H e a lt h  S e rv ic e  an d has  p la nned  c o n fe re n ce s , 

d e v is ed  a p la n  f o r  in te ra g e n c y  an d i n t e r - i n s t i t u t e  c o o rd in a ti o n  and 

enco ura ged  th e  su bm is si on  o f  g ra n t an d c o n tr a c t  p ro p o sa ls . NICHD- 

su p p o rt ed  i n v e s t ig a t io n s  w i l l  c o n c e n tr a te  on s o c i a l  an d b e h a v io ra l 

in f lu e n c e s  on  te e n ag e  se x u a l a c t i v i t y  an d c o n tr a c e p t iv e  u s e , on 

f a c to r s  a f f e c t i n g  th e  p re g n an t t e e n a g e r s ’ d e c is io n s  on a b o r ti o n  and 

c h i ld r e a r in g ,  an d on  th e  im pac t o f  e a r ly  c h il d b e a r in g  on th e  p a re n ts  an d

th e  ex te n d ed  fa m il y .

I  wou ld  l i k e  t o  d e sc r ib e  a few  r e p re s e n ta t iv e  ex am pl es  o f  NICHD

re s e a rc h  ad van ce s whi ch  c o n tr ib u te  t o  th e  h e a l th  o f  p e rs o n s o f  a l l

a g e s .

H ig h-R is k  Pre gnan cy  an d In fa n t  Dea th  

NIC HD- supp or ted s tu d ie s  on  th e  p re m atu re  in f a n t  an d i n i t i a t i o n  o f 

la b o r  in  th e  m ot he r may le a d  t o  th e  p re v e n ti o n  o f  low  b i r t h  w e ig h t.  One 

NI CH D- supp or ted i n v e s t i g a to r  has su ccee ded  in  id e n t i f y in g  a s p e c if ic  

p o p u la ti o n  o f  women who ha ve  a  r i s k  o f  r e c u r r e n t  p re m atu re  d e li v e ry .

I n v e s t ig a to r s  u s in g  an im al m od el s o f  human pre gnan cy  ha ve  shown t h a t  

many dru gs c u r re n t ly  u se d  in  h o s p i t a l s  t o  p re v e n t pre m atu re  b i r t h  may 

a ls o  endan ger  th e  f e tu s  by  i n t e r f e r i n g  w it h  i t s  su p p ly  o f  ox ygen  and  

o th e r  v i t a l  su b s ta n c e s . A s e a rc h  i s  now under way f o r  dru gs wh ich 

w i l l  s to p  u te r in e  c o n tr a c t io n s  in  th e  m ot he r w it h  m in im al  da ng er ou s

s id e  e f f e c t s  on  th e  f e tu s .



N u t r i t i o n a l ,  b e h a v io ra l  an d b io ch e m ic a l s tu d ie s  su p p o rt ed  by  th e  

NICHD hav e im pr ov ed  l i f e  p ro s p e c ts  f o r  p re m atu re  in f a n ts  an d o th e r  

i n f a n t s  a t  r i s k .  R ece nt wo rk h a s  shown t h a t  th e  amino  a c id  n u t r ie n t s  

t a u r i n e  an d c y s t in e  a re  e s s e n t i a l  fo r  p re m atu re  i n f a n t s ,  an d sh ou ld  be  

in c lu d e d  in  th e  fo rm ula e  u se d  i n  in tr a v e n o u s  fe e d in g . A noth er  st udy  

h a s  show n t h a t  p re m a tu re  i n f a n t s  an d in f a n t s  o f  d ia b e t ic  m oth er s a re  

b e t t e r  a b le  t o  r e g u la te  t h e i r  b lo o d  su g a r l e v e l s  and ta k e  in  ad eq uate  

c a l o r i e s  when t h e i r  fo rm ula  c o n ta in s  th e  no rm al  b r e a s t  m ilk  su gar 

g a la c to s e  in  a d d i t io n  t o  g lu c o se .

S tu d ie s  ha ve  shown t h a t  p re m a tu re  in f a n t s  ha ve  fe w er  la p s e s  o f  

b re a th in g  when p la c e d  on  a g e n tl y  o s c i l l a t i n g  w a te r be d s h o r t ly  a f t e r  

b i r t h .  I t  i s  th o u g h t t h a t  th e  m otion o f  th e  w a te r be d mim ics  th e  m ot ion 

o f  th e  f l u i d  env ir onm en t in  th e  m o th e r’ s womb, an d th u s  e a se s  th e  

i n f a n t ’ s t r a n s i t i o n  i n to  l i f e  o u ts id e  th e  womb.

B io ch em ic al s tu d ie s  ha ve  l a i d  th e  gr ou nd wor k f o r  f u r th e r  ad va nc es  

in  th e  p re v e n ti o n  o f  r e s p i r a t o r y  d i s t r e s s  syn drom e (o r  h y a li n e  membrane 

d i s e a s e ) ,  a  d i s o r d e r  w hi ch  has  al w ay s be en  th e  m aj or k i l l e r  o f  pre m at ure  

i n f a n t s .  As a  r e s u l t  o f  NI CH D-su pp or ted r e s e a r c h , th e  me chanism s wh ich  

c o n t r o l  th e  p ro d u c ti o n  o f  s u r f a c t a n t ,  a su b s ta n c e  n e c e ssa ry  fo r  no rm al 

lu n g  fu n c t io n ,  ha ve  now bee n d e sc r ib e d  in  d e t a i l .  Hormones o f  th e  

a d r e n a l  g la n d  ha ve  be en  shown t o  s ti m u la te  p ro d u c ti o n  o f  t h i s  s u r f a c ta n t  

whe n a d m in is te re d  to  an im al f e tu s e s  in  u t e r o , th u s  h a s te n in g  m atu ra ti o n  

o f  th e  lu ng  an d p re v e n ti n g  r e s p i r a to r y  d i s t r e s s  a f t e r  b i r t h .  Thi s 

p r e v e n t iv e  ap pro ac h  i s  now b e in g  t e s t e d ,  by  o th e r s ,  on  human s u b je c ts .
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The NICHD fu nds more th a n  100  s tu d ie s  on  su dd en  in f a n t  dea th  

syn drom e (S ID S) . They ha ve  shown t h a t  no s in g le  me chani sm  i s  re sp on­

s ib l e  f o r  SIDS an d t h a t  v ic ti m s  o f  th e  syndrome s u f f e r  fro m s u b tl e

pr oble m s o f  th e  nerv ous sy st em  t h a t  c o n tr ib u te  to  f a i l u r e  o f  th e  h e a r t

an d lu ng  under  s t r e s s .  The  s t r e s s  whi ch  e v e n tu a l ly  b r in g s  ab out death

may be  as  m il d  as  a  common c o ld .

S tu d ie s  o f  s o - c a l l e d  " n e a r  m is s"  b a b ie s  who ha ve  su rv iv e d  on e o r

more p ro lo n g ed  la p s e s  o f  b re a th in g  i n d ic a te  t h a t  th e s e  in f a n ts  e x h ib i t

a b n o rm a li ti e s  in  t h e i r  b r a in  wa ves  d u ri n g  s le e p  an d t h a t  th e y  co n ti n u e

to  ha ve  many b r i e f  la p s e s  o f  b re a th in g  d e te c ta b le  by means  o f  a b re a th in g

m o n it o r.  O th e r p re li m in a ry  s tu d ie s  ha ve  re v e a le d  s e v e ra l  c ases  o f

in f a n t s  who e x h ib i te d  ab no rm al  c ry  p a t t e rn s  in  t h e i r  f i r s t  few  weeks  o f

l i f e  an d l a t e r  d ie d  o f  SID S. The se  f in d in g s , i f  su p p o rt ed  by  f u r th e r

r e s e a r c h ,  m ig ht  p ro v id e  s e v e ra l  si m ple  means  f o r  e a r ly  i d e n t i f i c a t i o n  o f

in f a n t s  a t  r i s k  f o r  SIDS.

I n f a n ts  born  t o  d ia b e t ic  m oth er s a re  a n o th e r  gr ou p a t  h ig h  r i s k  o f

d e a th  an d d i s a b i l i t y .  Th es e in f a n t s  ha ve  a h ig h  r a te  o f  newborn

m o r ta l i ty  an d c o n g e n it a l an o m a li e s ; th ey  o f te n  e x h ib i t  e x c e ss iv e  gr ow th

in  th e  womb fo ll o w ed  in  many ca se s  by  b i r t h  i n ju r i e s  an d danger ousl y

low  b lo o d  su g a r in  th e  f i r s t  we eks o f  l i f e .

I n v e s t ig a to r s  in  th e  In tr a m u ra l Pr og ram o f  th e  NICHD a re  a c u te ly

co n sc io u s  o f  th e  e th i c a l  pro ble m s in v o lv ed  in  u s in g  p re g n an t women as

s u b je c ts  f o r  th e  s tu d y  o f  d ia b e t ic  p re gnancy . T h e re fo re , th ey  ha ve

ch ose n to  c o n c e n tr a te  on th e  de ve lo pm en t o f  s u i t a b l e  an im al  m od el s.

One mod el i s  a p re g n an t Rhe su s monkey whi ch  has bee n p r e t r e a t e d  w it h



drugs to give it a high blood sugar level comparable to that of the 
diabetic human. Studies of these animals have shown that high blood 
sugar in the mother inappropriately triggers certain hormones in the 
fetus— hormones which wouldn’t ordinarily appear until after birth. 
Information from these studies can be applied directly to the human 
diabetic pregnancy and will result in advances in diagnosis and therapy 

Congenital Malformations and Genetic Disorders

Some of the most important research advances under NICHD sponsor­
ship in the past year are in the area of birth defects. One investi­
gator has shown that cytomegalovirus (CMV), an infectious agent known 
to occur with fairly high frequency in newborn infants, can be trans­
mitted to the fetus from the birth canal of the mother during the birth 
process. Cytomegalovirus infections acquired from an infected mother 
before or during birth may be a far greater hazard to the infant than 
has been previously realized. It is now believed that from 3.5 to 
7 percent of newborn infants may be at high risk of suffering losses in 
eyesight or hearing due to this infection. Recognition of the serious 
nature of the problem may lead to early diagnosis and treatment as well 
as prevention of educational and behavioral problems later in life.

Other studies supported by the NICHD have begun to illuminate the 
nebulous area of genetic susceptibility to birth defects. For years it 
has been known that environmental agents and genetic background somehow 
work together to determine an individual's chances of being born with 
a birth defect. The mechanisms responsible for this interaction of 
gene and environment are only now becoming known. Basic research in 
molecular biology has shown that there are certain protein molecules
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c a l l e d  re c e p to r s  w it h in  th e  mam mal ian c e l l .  They comb ine  w it h  ho rm on es ,

d ru g s , an d o th e r  su b s ta n c e s  which  e n te r  th e  c e l l  fro m o u ts id e . Once

th e s e  fo re ig n  su b s ta n c e s  a re  bo un d by  re c e p to r s  th e y  ca n t r ig g e r  th e

a c t io n  o f  c e r t a in  gen es  whi ch  th e n  de te rm in e  w heth er  th e  c e l l  w i l l

un de rg o no rm al  o r  ab no rm al  devel opm en t. T hus,  we may so on  be  a b le  to

de te rm in e  th e  e x a c t m o le c u la r b a s i s  fo r  c e r t a in  c o n g e n it a l m alf o rm ati o n s .

A noth er  NICHD s c i e n t i s t  h as show n t h a t  in  c e r t a in  la b o ra to ry  an im als

an d a ls o  in  ma n, s u s c e p t i b i l i t y  to  po is o n o u s a g en ts  in  th e  en vi ro nm en t 

i s  de te rm in ed  by  a s in g le  g e n e ti c  lo cu s  w hi ch  co de s fo r  an enzym e in v o lv ed

in  m e ta b o li z in g  po is o n o u s comp ounds. T h is  enzyme, a c t in g  in  c o n ce rt  w it h  

r e c e n t ly  i d e n t i f i e d  r e c e p to r s ,  d e te rm in es w heth er  po is onous su b s ta n ces

e n te r in g  th e  c e l l  w i l l  be a b le  t o  t r i g g e r  th e  a c t i v i t y  o f  th e  gen e.  I t

ap p ea rs  l i k e l y  t h a t  t h i s  r e c e p to r  sy st em  may dete rm in e  whi ch  in d iv id u a ls  

a re  mos t s u s c e p t ib le  to  en v ir o n m en ta l t o x in s ,  b i r t h  d e f e c ts ,  d e g en e ra ti v e  

d is e a s e s  su ch  as c a n c e r , an d dru g o v erd o se . I t  may be  p o s s ib le  in  th e

f u tu r e  t o  i d e n t i f y  c h il d r e n  a t  h ig h  r i s k  f o r  th e s e  d is o rd e r s .

A noth er  NICHD b re ak th ro u g h  has bee n th e  t r a n s f e r  o f  th e  ge nes  fo r

th e  m an u fa c tu re , p ro d u c ti o n , an d s y n th e s is  o f  he m og lo bi n and o th e r  

p r o te in s  fro m th e  mouse t o  th e  b a c te r iu m  E. c o l i  by  means  o f  DNA 

re co m bin an t te c h n iq u e s . Su ch  r e s e a rc h  may e v e n tu a ll y  p e rm it  mass  

p ro d u c ti o n  in  b a c t e r i a l  c u l tu r e  o f  v i t a l  b io lo g ic  p ro d u c ts  su ch  as  human

i n s u l in  an d human gr ow th  ho rm on e.

A s i g n i f i c a n t  ad va nc e r e le v a n t  t o  g e n e ti c  c o u n se li n g  an d th e  

p r e n a ta l  d ia g n o s is  o f  g e n e ti c  d is o rd e r s  o c c u rre d  when NI CH D-supported
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i n v e s t ig a to r s  d is c o v e re d  a  means  o f  d e te c t in g  c y s t ic  f i b r o s i s  u si n g  

c e l l s  grown in  t i s s u e  c u l tu r e .  C y s ti c  f i b r o s i s  i s  one o f  th e  mo st common 

g e n e ti c  d is e a s e s  o f  C au ca si an  p o p u la ti o n s  an d i s  in v a r ia b ly  f a t a l .  A 

r e l i a b l e  sc re e n in g  p ro ced u re  wou ld  be  a s te p  to  p re v e n ti o n  and e a r ly  

tr e a tm e n t o f  t h i s  d is o rd e r .

F e r t i l i t y ,  I n f e r t i l i t y  and Fa m ily  P la n n in g

In  a d d it io n  to  a l l  o f  i t s  s tu d ie s  d i r e c te d  a t  th e  h e a l th  o f  p re g n an t 

women, f e tu s e s ,  in f a n t s  an d c h i ld r e n ,  th e  NICHD conduct s a m as si ve  an d 

v ig o ro u s  pr og ram  in  re p ro d u c ti v e  b io lo g y  and p o p u la ti o n  s tu d ie s .

NICH D- supp or ted i n v e s t ig a to r s  ha ve  r e c e n tl y  ach ie v ed  a  m ajor  

ad va nc em en t w it h  th e  d is c o v e ry  o f  a lo n g -s o u g h t ho rm on al  su b sta n ce  c a l le d  

" in h ib in ,"  which  app ears  c ap ab le  o f  i n d i r e c t l y  su p p re ss in g  sperm p ro ­

d u c ti o n . In h ib in  i s  ex p ec te d  to  p ro v id e  th e  ke y t o  th e  a l l e v ia t i o n  o f  

c e r t a in  ty p e s  o f  male i n f e r t i l i t y  an d to  th e  de ve lo pm en t o f  new c o n tr a ­

c e p ti v e s  fo r  th e  m al e.

An im al s tu d ie s  c u r re n t ly  in  p ro g re s s  ha ve  i d e n t i f i e d  new compounds 

whi ch  may pro ve u s e f u l  as  o v u la ti o n  i n h ib i t o r s .  A d d it io n a l s tu d ie s  

on n a tu r a l  s t e r o id s  show th e  pro m is e o f  fo rm u la ti n g  a s a f e r  o r a l  

c o n tr a c e p t iv e . The  nee d f o r  c o n ti n u ed  e v a lu a ti o n  o f  c o n tr a c e p ti v e  

s a f e ty  an d de ve lo pm en t o f  a l t e r n a t iv e s  i s  in d ic a te d  by  s tu d ie s

whi ch  ha ve  shown an  a s s o c ia t io n  be tw ee n th e  use  o f  c u r re n t  o r a l

c o n tr a c e p ti v e s  an d can c e r o f  th e  s k in ,  can cer o f  th e  c e rv ix  an d no n-  

can cero u s tu m or s o f  th e  l i v e r .  F u r th e r  s tu d ie s  a re  under way to



dete rm in e  th e  r i s k  o f  h e a r t  d is e a s e  among women on o r a l  c o n tr a c e p t iv e s , 

th e  f a c to r s  u n d e rly in g  o r a l - c o n tr a c e p t iv e - in d u c e d  h ig h  b lo o d  p re s su re  

an d v a s c u la r  d i s e a s e ,  th e  r i s k  o f  co m p li ca ti o n s  o f  i n t r a u t e r in e  d e v ic e s , 

an d th e  lo n g -t e rm  p h y s io lo g ic a l  an d p sy c h o lo g ic a l e f f e c t s  o f  va se ctom y 

an d tu b a l  l i g a t i o n .

In v e s t ig a t io n s  in to  th e  mecha ni sm s o f  re p ro d u c ti o n  an d f e r t i l i t y  

re g u la ti o n  a re  su pple m ente d  by  b e h a v io ra l an d de mog ra ph ic  s tu d ie s  aim ed  

a t  u n d e rs ta n d in g  th e  f a c to r s  t h a t  in f lu e n c e  c h il d b e a r in g  d e c is io n s  

an d th e  e f f e c t s  th e s e  d e c is io n s  ha ve  on  c h i ld r e n ,  t h e i r  fa m il ie s  and

th e  p o p u la ti o n  as a w hole . R ec en t b e h a v io ra l s tu d ie s  ha ve  shown th a t

b i r t h  o rd e r  p la y s  a la r g e  r o le  in  d e te rm in in g  th e  amoun t o f  a t t e n t io n  an  

i n f a n t  r e c e iv e s . F i r s t - b o r n  c h il d re n  en jo y  a c o n s id e ra b le  ad van ta ge 

o v e r o th e r  s ib l in g s  an d l a s t - b o r n  c h il d re n  e x p e ri en c e  a  d is ad v an ta g e . 

The se  d i f f e r e n c e s  in  p a r e n ta l  a t t e n t i o n  a re  r e f l e c t e d  in  d i f f e re n c e s  in  

le a r n in g  a b i l i t y  whi ch  ca n be  d e te c te d  as  e a r ly  as th r e e  mon ths  o f  ag e.

In  s tu d ie s  aimed  a t  d e te rm in in g  th e  cau ses an d e f f e c t s  o f  ch an ge s 

i n  th e  o v e r a l l  f e r t i l i t y  r a te  o f  th e  p o p u la t io n , NICH D- supp or ted in ­

v e s t ig a to r s  a re  se e k in g  to  d e v is e  t h e o r e t i c a l  mod els to  e x p la in  how 

c o u p le s ’ d e c is io n s  re g a rd in g  fa m il y  s iz e  a re  in f lu e n c e d  by  inc om e an d 

w ork in g w iv es.

D ev el opm en ta l D i s a b i l i t i e s

The m en ta l r e t a r d a t i o n  pr og ra m  o f  th e  NICHD has ach ie v ed  s ig n i f ic a n t  

r e s u l t s  in  b o th  p o s tn a ta l  an d p r e n a ta l  p re v e n ti o n  o f  m en ta l r e ta r d a t io n .  

NI CH D-su pp or ted i n v e s t ig a to r s  ha ve  shown t h a t  d is ad v an ta g ed  m o th e rs ,
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whose  c h il d r e n  a re  a t  h ig h  r i s k  f o r  m en ta l su b n o rm a li ty , ca n be  ta u g h t 

t o  p ro v id e  ad eq u a te  s t im u la ti o n  fo r  t h e i r  c h il d r e n , th u s  s u b s ta n t i a l ly  

re d u c in g  th e  r i s k  o f  r e t a r d a t i o n .  The p re v e n ti v e  im p li c a ti o n s  o f  t h i s

st u d y  a re  en or m ou s,  fo r  i t  i s  e s ti m a te d  t h a t  th e re  a re  more th a n  3 m il li o n

re ta r d e d  p e rs o n s  in  th e  U n it ed  S ta te s  wh ose  handic ap  d e r iv e s  fro m b e h a v io ra l 

d e p r iv a ti o n  in  e a r ly  ch il d h o o d .

O th e r s tu d ie s  ha ve  shown th a t  i n te r m i t t e n t  o r  d a il y  a lc o h o l ab us e

by  a p re g n an t woman ca n cau se  b ra in  m alf o rm ati on  an d su bse quen t m en ta l

r e ta r d a t i o n  i n  h e r  i n f a n t .  T h is  p ro b le m , c a l l e d  th e  f e t a l  a lc o h o l 

sy nd ro m e,  ca n se rv e  as  a  very  s p e c i f i c  model fo r  d e ta i le d  st u d y  o f  th e  

r o le  o f  en v ir o n m en ta l a g e n ts  in  th e  c a u s a ti o n  o f  m en ta l r e ta r d a t io n .

L ea rn in g  d is o rd e rs  a re  a n o th e r  gr oup o f  pr ob le m s o f  e a r ly  c h il d ­

ho od  o f  i n t e r e s t  to  th e  I n s t i t u t e .

The  te rm  devel opm en ta l d y s le x ia  i s  commonly  use d  to  r e f e r  to  a 

re a d in g  d i s a b i l i t y  t h a t  can not be  c le a r ly  a t t r i b u t e d  to  a  d e f ic ie n c y  

in  i n t e l l i g e n c e ,  m o ti v a ti o n , e y e s ig h t o r  any o th e r  f a c to r  known to  be 

r e q u ir e d  f o r  re ad in g  ach ie vem en t.  U sefu l as  th e  te rm  " d y s le x ia "  ha s 

pro ven  to  b e , th e r e  i s  gr ow in g co nce rn  among p a re n ts  an d e d u ca to rs  th a t  

me re l a b e l in g  o f  pr oble m  re a d e rs  e c l ip s e s  work in  d ia g n o s is  an d th e ra p y .

The NICHD i s  re sp ond in g  t o  t h i s  conce rn  th ro u g h  a  tw o-p ro nged  re se a rc h  

e f f o r t  aimed  a t  ( l )  d ev e lo p in g  a c c u r a te , s ta n d a rd iz e d  c r i t e r i a  fo r  

th e  d ia g n o s is  o f  d y s le x ia , and (2 ) d e te rm in in g  th e  e x ac t se qu en ce  o f  

s te p s  in v o lv e d  in  th e  a c q u i s i t io n  o f  re ad in g  s k i l l s .  R ese ar ch  o f  t h i s  

s o r t ,  co mbine d w it h  more r e f in e d  m etho ds  o f  d ia g n o s is , may en ab le  us
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t o  i d e n t i f y  s p e c i f i c  su bgro ups o f  d y s le x ic  c h il d re n  b lo ck ed  a t  s p e c i f i c  

s ta g e s  o f  th e  re a d in g  p ro c e ss  an d to  d e v is e  s p e c i f i c  th e r a p ie s  a p p li c a b le

to  ea ch  su bgro up.

P re v e n ti o n  o f  A dult  D is ease

The NICHD su p p o r ts  many n u t r i t i o n a l  s tu d ie s  aimed  a t  d e te rm in in g  

th e  lo n g -t e rm  e f f e c t s  o f  u n d e r n u tr i t io n  an d o v e r n u tr i t io n  in  in fa n cy  

an d e a r ly  ch il d h o o d . A m ajo r ad va nc e in  u n d e rs ta n d in g  th e  l in k  be tw ee n 

ch il d h o o d  an d a d u lt  o b e s i ty  o c cu rr e d  r e c e n t ly  when in v e s t ig a to r s

d is c o v e re d  t h a t  n u t r i t i o n a l  in ta k e  d e te rm in es th e  t o t a l  num ber  o f  f a t  

c e l l s  in  th e  bo dy  a t  a  p e r io d  e a r ly  in  dev el opm en t.  T h is  f in d in g  

su g g e s ts  t h a t  e a r ly  d i e t a r y  ma nag ement  ca n d ec re ase  th e  s e v e r i ty  an d 

p re v a le n c e  o f  a d u l t  o b e s i ty .  O th er s tu d ie s  a re  p la n n ed  to  dete rm in e th e  

e f f e c t  o f  d ie ta r y  f a c to r s  in  ch il d h o o d  on in d iv id u a ls  who a re  g e n e t ic a l ly  

s u s c e p t ib le  t o  su ch  d is o rd e r s  as  d ia b e te s ,  h y p e rte n s io n  an d a th e r o s c le r o s is

C onclu si on

Bec au se  th e  e a r ly  phase  o f  th e  l i f e  c y c le , fro m co n cep ti o n  th ro u g h  

a d o le sc e n c e , i s  th e  p e r io d  w hi ch  o f f e r s  maximum o p p o r tu n it y  fo r  th e  

p re v e n ti o n  o f  d is e a s e  an d d i s a b i l i t y ,  th e  NICHD ha s made a sy s te m a ti c  

e f f o r t  to  i d e n t i f y  pr oble m  a re a s  in  which  in c re a s e d  s c i e n t i f i c  in v e s t ­

me nt i s  c e r t a in  to  le a d  t o  advan ce s in  p re v e n ti v e  m ed ic in e .

T his  s ta te m e n t has d e a l t  w it h  re se a rc h  ac co m pli sh m en ts  in  th o se  

a re a s  w hi ch  w i l l  be th e  fo c i  o f  o u r endeavors  in  19 78 . The h e a l th  

pro ble m s s e le c te d  a re  on es  w hi ch  ha ve  an  in te n s e  im pac t on th e  p o p u la ti o n , 

in c lu d in g  c h il d re n  an d a d u l t s . I t  wo uld be im p o ssib le  t o  e s ti m a te  t h e i r
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n e t c o s t to  th e  n a ti o n , b u t in co m p le te  f ig u re s  c u r re n t ly  a v a i la b le  

su g g est t h a t  th e  b e n e f i ts  d e ri v e d  fro m e a r ly  t r e a tm e n t,  p re v e n ti o n  o r 

a l l e v i a t i o n  co u ld  be  en ormou s. The NICHD b e li e v e s  th a t  re se a rc h  on 

th e s e  pro ble m s must be  pu rs u ed  w it h  maximum v ig o r  u n t i l  c l i n i c a l  

s o lu t io n s  ca n be  t r a n s m i t te d  t o  o th e r  f e d e r a l  ag en c ie s an d to  th e  

m ed ic al  comm unity  fo r  in c o rp o ra ti o n  in to  our h e a l th  c a re  sy st em .

Mr. Cha irm an , th e  NICIID re q u e s ts  $155,7 61,0 00 fo r  19 78 . I  wo uld  

be  p le a se d  to  an sw er  any q u e s ti o n s  an d to  fu rn is h  any a d d it io n a l  

in fo rm a ti o n  f o r  th e  re c o rd  t h a t  th e  Co mmi tte e d e s i r e s .
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Mr. Flood. Do you have some people with you th at you would like me to meet ?
Dr. Kretchmer. To my righ t is Dr. James Sidbury , who is the 

Director of the Intr amu ral Research Programs of the Institute. To 
my immediate left, Air. Joel Hedetniemi, the Executive Officer, and 
to my far left Mr. A rthur Fried, the Budget Officer.

INCREA SES FOR ALTER NATIVES TO ABORTION

Mr. F lood. Doctor, your budget proposes an overall increase of $10 
million over the 1977 level. I unders tand $5 million of tha t increase 
is fo r the Depar tment’s alternatives  to abortion strategy.

How do you plan to spend tha t par ticu lar $5 million? What par ­
ticular kind of research activities? Popula tion research? Research on 
mothers and children or what?

Dr. Kretchmer. Both, as a matter of fact. The definition of alte r­
natives to abortion? was s tated in Mr. Califano’s remarks a t the press 
briefing on President Car ter’s budget amendments. Alternatives to 
abortion would include not only family planning, but also studies of 
reproductive processes, as well as problems of prenatal  development.

This approach could lead to the development of a new field called 
fetal medicine. Thus, we are distr ibuting the $5 million over those 
program areas defined broadly as reproductive  biology and research 
related to  pregnancy and an tenata l problems.

197 8  BUDGET INCREA SE

Mr. Flood. Now, you have told us how you intend to spend tha t $5 
million. Would you now tell us how you intend to spend the second $5 
million? Tha t total increase is $10 million in 1978.

Dr. K retchmer. Yes, sir.
The $10 million is distributed as you might expect over the Insti ­

tute ’s two m ajor programs. Research for mothers and children would 
receive about 60 percent and population  research about 40 percent of 
the $10 million. These amounts include a small increase going into the 
intram ural program. With regard to special problems of mothers and 
children, the bulk of the money would go to high risk pregnancy, con­
genital malformations, and nutrition.

The bulk of the  money going into population  research would go in 
the area of research on reproductive processes for both male and 
female.

ADOLESCENT PREGNANCY

Mr. F lood. What  is the  extent of the c urren t research now going on 
aimed at  reducing the incidence of teenage pregnancy ?

Dr. Kretchmer. The problem of adolescent pregnancy, as you know-----
Mr. F lood. What kind of projects  do you have? How many dollars?
Dr. Kretchmer. The amount of money is cur rently  very small. I t is 

about $500,000 which we intend to expand in 1978.
The principal approach to adolescent pregnancy is really two­

pronged. One is the study of the physiology of the precmant adoles­
cent, and the other is in studies of social and behavioral science.
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The Na tional In st itut e of  Ch ild  Hea lth  and Hu man  Developm ent  
has  responsi bil ity  fo r a va rie ty  o f behavio ral  science research . We  be­
lieve  th at  we wil l lea rn most about teen age  pre gnancy from the be­
ha vior  o f t he  te enager an d pa rti cu la rly  th e ea rly  teena ger . T his g roup  
is of c rit ica l concern .

Mr. F lood. Maybe I sho uld  a sk you this : Is  thi s problem  o f teenag e 
pre gnancy now—is this  a ctu all y a r esearch problem or  should we ta ke  
th at $5 mil lion  you have  in t he bud get  for  th is  an d increase th e b ud ge t 
fo r the  He al th  Serv ices  Ad minist ra tio n for th ei r prog ram s in orde r 
to  provide  the teenag er wi th  fam ily  p lann ing services, me dica l ca re?

Dr . K retchmer. Mr. Ch air man , I  don’t th in k you can  disa ssociate 
the one  from the  other.

On  the  one hand , there is a good dea l of research ac tiv ity  needed. 
Th e research  ac tiv ity  wou ld be into aspects  of the  hig h risk of  th is 
kind  of pre gnancy and in  wh at we wou ld cal l mo tivational researc h. 
Th is researc h wou ld then  int er face  wi th the act ivi ties of the  Hea lth  
Services Ad minist ra tio n and pa rti cu la rly  the  Bu rea u of Comm uni ty 
Hea lth  Serv ices  in rega rd  to  how they wou ld the n deliver the  res ult s 
of  thi s rese arch to  th e pu bl ic;  i n th is case, to  the  teen age r.

I  am using  the wrong wo rd; it  is no t the teenag er,  bu t ra th er  the  
ea rly  adolescent. Th e women below th e ag e of  17 are  ou r m ajor  conce rn 
fo r h igh  r isk  preg nan cy.

Ms. W ormsek. I wou ld like to add to  the  answer to your  ques tion,  
Mr. Chairma n.

Th ere  are  othe r prog rams aimed at the  he alt h services objectives— 
$10 mil lion  in the family  plan ning  pro gra m ; $14 mi llio n which has  
been proposed to be added to the  com munity  healt h cen ter pr og ram; 
and $4 million to  th e Ce nte r fo r Disease C ont rol  and its  hea lth  e duca­
tio n pro gra m.  Th e service and the edu cat ion  asp ects would be ca rried  
out throug h those prog ram s and the  research  th roug h th is one.

Mr. F lood. You have been doing you r hom ework.

EFF ECTS OF CON TRACEPTIVE  DRUGS ON ADOLESC ENT GIRLS

Is  sufficient in fo rm at ion ava ilab le to the  med ical  com munity  about 
the  effects of  t he  contr ace ptive  drug s on the  adolescent gir ls?

Dr . K retchmer. Yes; there  is inf orma tio n ava ilab le and the  
mechanisms fo r th at  in form at ion-----

Mr. F lood. Are thes e gi rls  exposed to special risks now in using  
these con tracep tives ?

Dr . K retchmer. In so fa r as we know, the y are  not  exposed to any  
gr ea te r risks th an  a ny othe r woman using  a con tracep tive dru g. These 
are  the  kin ds o f stu die s we support .

Mr.  F lood. Is  the  i nformat ion ava ilab le to the  m edic al com munity ?
Dr . K retchmer. Abso lute ly. It  is also widely avail able to the pu b­

lic  th ro ug h a va rie ty  of  mechanism s. For example, it  is ava ilable  
th ro ug h new spapers, th ro ug h open  mee tings, and th roug h pamp hlets  
fro m th is In st itut e and othe r agenc ies of  the  Pu bl ic  Hea lth  Serv ice.
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If  I  may add one thing : The Deputy Assistan t Secre tary for P opu­
lation Affairs has brought togethe r an interagency group concerned 
with research in this part icular area. The NIC HD is the lead agency 
for the group, which also includes the National Science Foundat ion. 
Agency for Interna tional Development, and the  Bureau of  the Census.

CONTRACEPTIVE EVALUATION AND SAFETY

Mr. F lood. How much are you going to spend in 1977 and 1978 to  
evaluate the safety of all these contraceptive drugs and the devices 
too ?

Dr. Kretchmer. Approximately $5.2 million in 1977 and $5.4 mil­
lion in 1978.

Mr. Flood. Do you think tha t is adequate in the light  of all this 
great concern now that many people have about the possible relation­
ship between the oral contraceptives and possible cancer and hear t 
attacks and o ther things ?

Dr. Kretchmer. We are utilizing this money to examine as care­
fully as we can the problems related to oral contraceptives, as well as 
contraceptive devices and this  money is being used to support the most 
superior research.

We certainly have produced data  with the amount of money spen t 
previously.

Mr. Flood. Do you think what you have is adequate ?
Dr. Kretchmer. To answer your question, I  would have to  say we 

have other studies we could find if there were more money available.
Mr. F lood. Your budget calls for $50 million for population  re­

search. Why are you only investing $5 million for contraceptive 
evaluation ?

Dr. Kretchmer. We invest $5 million for contraceptive evaluation 
and another approximately $10 million for contraceptive development 
and behavioral studies.

Most of the  money, about $35 million, is being spent fo r population 
research, for what we call basic studies in reproductive  biology. The 
answer to the development of new contraceptive agents or new ap­
proaches to the ability to regulate female as well as male fer tilit y will 
be derived from these basic studies.

The other money, for contraceptive development, safety, and be­
havioral sciences, is money invested for more immediate results.

Mr. F lood. Briefly outline your plan and for the record develop it as 
you like for fiscal 1977, for fiscal 1978, for contraceptive evaluation. 
Tha t is quite  a question. You may want to do tha t for the record.

Dr. Kretchmer. I will be glad to supply it.
Mr. Flood. Fiscal 1977 and 1978 now.
Dr. Kretchmer. I had better supply it for  the record.
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CONTRACEPTIVE EVALUATION PLAN FOR 1977 and 1978

The  pr og ram  in  c o n tr a c e p t iv e  e v a lu a ti o n  w i l l  co n ti n u e  in  FY 1977 and  1978 
to  d i r e c t  i t s  e f f o r t s  to  th e  e v a lu a t io n  o f  th e  s a fe ty  o f  f e r t i l i t y  re g u la ti n g  
m et hod s whi ch  a re  c u r r e n t ly  in  use  p a r t i c u l a r l y  w it h  r e s p e c t to  lo ng -t e rm  
s a f e t y .  The  em phas is  i s  on th e  enum era ti on  o f  h aza rd s  a s s o c ia te d  w ith  
c o n tr a c e p t iv e  use  an d th e  i d e n t i f i c a t i o n  o f  r i s k  f a c to r s ,  wh ich sh oul d pr ovid e 
a r a t i o n a l  b a s is  fo r  c o u n se li n g  in d iv id u a ls  a t  s p e c ia l  r i s k  to  us e meth od s o f 
c o n tr a c e p t io n  w hi ch  a re  l e s s  h azard ous to  them . In  FY 1977  fu nd in g fo r  c o n tr a  
c e p t iv e  e v a lu a t io n  i s  e s ti m a te d  a t  $5 ,1 9 5 ,0 0 0 . In  FY 19 78 , $5 ,3 85 ,0 00  i s  
re q u e s te d  whi ch  r e p re s e n ts  an  in c r e a s e  o f  $1 90,0 00.

The u l t im a te  g o a l o f  t h i s  r e s e a rc h  e f f o r t  i s  th e  p re v e n ti o n  o f h e a l th  
h a z a rd s  a s s o c ia te d  w it h  v a r io u s  m etho ds  o f  c o n tr a c e p t io n . T hi s i s  to  be 
ach ie v e d  th ro ugh  im pr ov em en ts  in  th e  s a fe ty  o f  metho ds  o f  c o n tr a c e p ti o n  and  
f e r t i l i t y  r e g u la t io n .  S p e c i f i c a l l y ,  th e  p ro g ra m 's  aims a re : a)  to  d e fi n e  p re ­
c i s e l y  th e  r i s k s  a s s o c ia te d  w it h  th e  use  o f  metho ds  o f  c o n tr a c e p ti o n  and  
f e r t i l i t y  r e g u la t io n  c u r r e n t ly  in  use  as  w e ll  as th o se  under  de ve lo pm en t;  
b ) to  i d e n t i f y  su b p o p u la ti o n s  o f  u s e rs  who a re  e s p e c ia l ly  v u ln e ra b le  to  th e 
h a z a rd s  o f  p a r t i c u l a r  m et hods;  an d c)  to  develo p  new kn ow ledg e le a d in g  to  th e 
u n d e rs ta n d in g  o f  th e  mec ha ni sm s by  whi ch  ad v e rs e  m edic a l e f f e c t s  come ab o u t.

S p e c i f ic  r e s e a rc h  p r o j e c t s  w i l l  be  co n ti n u ed  o r  ne wly  de ve lo pe d in  
FY 1977  an d 197 8.  Ex am ple s o f  th e s e  a re  d e s c ri b e d  be lo w :

C o n tr a c e p t iv e  S t e r o id s

1 . R e se a rc h  on  th e  r i s k  o f m y o c a rd ia l i n f a r c t i o n  among women on 
c o n t r a c e p t iv e  s t e r o i d s  in  r e l a t i o n  to  d o se , d u r a t io n  o f u se  and  o th e r  
r i s k  f a c t o r s  l i k e  o b e s i ty ,  h y p e r te n s io n , d i a b e te s ,  a g e , sm ok in g,  abnor-  
m a l t i e s  i n  l i p i d  m e ta b o li sm  an d s t r e s s  w i l l  be  c o n ti n u e d .

2 . F a c to r s  a s s o c i a t e d  w it h  o r a l - c o n t r a c e p t iv e - in d u c e d  h y p e r te n s io n , 
i t s  n a t u r a l  h i s t o r y ,  r e v e r s i b i l i t y  an d re sp o n s e  to  th e ra p y  w i l l  co n ti n u e  
t o  b e  s tu d i e d .

3. Ong oi ng  r e s e a r c h  c o n ce rn ed  w it h  th e  r i s k s  o f l i v e r  ade nom a, 
c a n c e r ,  an d c a r d io v a s c u la r  e f f e c t s  among o r a l  c o n tr a c e p t iv e  u s e rs  w i l l  
p ro c e e d .

4 . C ancer o f  th e  b r e a s t  an d o f  th e  r e p ro d u c ti v e  o rg a n s , o r of  
o th e r  o rg a n  s i t e s ,  i s  th e  m ost  im p o rta n t u n re so lv e d  h aza rd  among women 
on c o n t r a c e p t iv e  s t e r o i d s .  M os t p re v io u s  s tu d ie s  ha ve re v e a le d  no r i s k .
I t  i s  know n, how ever,  t h a t  c a n c e r  does n o t o ccu r u n t i l  a de ca de  o r more 
a f t e r  e x p o su re  to  a h a z a rd o u s  co mpound. W ith th e  w id esp re ad  use  of  o r a l  
c o n t r a c e p t iv e  s t e r o i d s  co mmen cing  in  t h i s  co u n tr y  ar ou nd  1965  i t  i s  
t im e ly  now to  r e s e a r c h  e x te n s iv e ly  th e  r e l a t i o n s h ip  be tw ee n o r a l  c o n tr a ­
c e p t i v e s  an d c a n c e r .

5. C o n tr a c e p t iv e  s t e r o i d s  r e s u l t  in  ab norm al  c a rb o h y d ra te  metab o­
l i s m .  I t  i s  n o t  known w h e th e r  c o n t r a c e p t iv e  s t e r o id s  in c r e a s e  th e  r i s k  
o f  d i a b e t e s .  A c a s e - c o n to l  s tu d y  i s  p r o je c te d  to  an sw er  t h i s  q u e s ti o n .

6.  Some women who d i s c o n t in u e  c o n t r a c e p t iv e  s t e r o id s  e x p e ri en ce  
p ro lo n g e d  se c o n d a ry  am en o rr h e a . T her e i s  s u s p ic io n  t h a t  th e  r e c e n t 
i n c r e a s e  in  p i t u i t a r y  ad en om a may be  r e l a t e d  to  c o n tr a c e p t iv e  s t e r o id s .
The  r e l a t i o n s h i p  be tw een  c o n t r a c e p t iv e  s t e r o i d s  an d p i t u i t a r y  adenom a in  
women w it h  se c o n d a ry  am enorr hea  w i l l  be  s tu d ie d .

7 . Th e p i l l  a f f e c t s  r i s k  f a c t o r s  o f v a s c u la r  d is e a s e . A del ay ed  
e f f e c t  o f  p i l l  e x p o su re  may be  p re m a tu re  a t h e r o s c l e r o s i s .  Two re s e a rc h  
s t r a t e g i e s  a r e  p ro p o se d . One  w i l l  make u se  o f  an  ongoin g  lo n g i tu d in a l
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fo ll o w -u p  s tu d y  o f  women on  c o n t r a c e p t iv e  s t e r o i d s .  A no th er w i l l  make 
u se  o f th e  c a s e - c o n t r o l  d e s ig n . F u rt h e rm o re , th e  p o s tu la te d  r e l a t i o n s h i p  
bet w ee n ex p o su re  to  c o n t r a c e p t iv e  s t e r o i d s  an d m a li g n a n t pu lm on ar y 
h y p e r te n s io n  w i l l  be  s t u d i e d .

8. The r i s k  o f  th ro m boe m bo li sm  i s  in c r e a s e d  when a h ig h e r  e s tr o g e n  
dose  i s  u se d , w hic h wa s common b e f o re  19 70 . Low d o se  e s t ro g e n  p r e p a r a t io n s  
a r e  now a v a i l a b l e .  The r e l a t i v e  r i s k  o f  th ro m bo em bo lism  an d o f  o th e r  
c o m p li c a ti o n s  f o r  th e s e  w i l l  be  a s s e s s e d .

9. L i t t l e  p r o g re s s  h a s  been  made in  u n d e rs ta n d in g  th e  mec ha ni sm s 
o f  c e r t a i n  a d v e rse  e f f e c t s  among p i l l  u s e r s .  C e r ta in  m e ta b o l i te s  o f  
c o n t r a c e p t iv e  s t e r o i d s  a c c u m u la te  d u r in g  th e  p i l l  c y c le  an d may do  so  a t  
a d i f f e r e n t  r a t e  in  some women. C u r r e n t ly  women a r e  g iv en  th e  sam e dos e 
w it h  no  c o n s id e ra t io n  to  f a c t o r s  w hic h  co u ld  a f f e c t  t h e i r  a b i l i t y  to  
m e ta b o li z e  th e  c o n t r a c e p t iv e  s t e r o i d s .  R e sea rc h  w i l l  be  i n i t i a t e d  to  
d e te rm in e  w he th er th e s e  an d o th e r  a s p e c t s  a r e  r e l a t e d  to  th e  r i s k  o f 
c e r t a i n  c o m p li c a ti o n s  among p i l l  u s e r s .  L ea ds to  u n d e rs ta n d  th e  p o s s ib le  
m ec ha ni sm  o f  th ro m bo em bo lism  w i l l  a l s o  be  th o ro u g h ly  e x p lo re d .

10 . R e se arc h  on  th e  a d v e rs e  e f f e c t  o f  c o n t r a c e p t iv e  s t e r o i d s  on  
o th e r  sy s te m s an d o rg a n s  w i l l  b e  i n i t i a t e d .

11 . S tu d ie s  w i l l - b e  d e v e lo p ed  o f  th e  s p e c i f i c  e f f e c t s  o f  e s tr o g e n s  
an d c e r t a i n  p r o g e s t in s  on  t a r g e t  t i s s u e s  in  c e r t a i n  o rg a n s , in c lu d in g  
b in d in g  to  ho rm one r e c e p to r s  w hic h  a r e  n o t in v o lv e d  in  th e  c o n t r a c e p t iv e  
e f f e c t .

I n t r a u t e r i n e  D ev ic es

1 . R e se arc h  w i l l  c o n t in u e  on  th e  r i s k  o f c o m p li c a ti o n s  r e l a t e d  to  
i n t r a u t e r i n e  d e v ic e s  (I U D 's ) w hic h  a r e  c u r r e n t l y  in  u se  in  th e  U n it ed  
S t a t e s .

2 . S tu d ie s  w i l l  be  d ev e lo p e d  to  i d e n t i f y  p o s s ib l e  h a z a rd s  o f  new 
IU D 's .

3 . P e lv ic  in fl a m m ato ry  d i s e a s e  among IUD u s e r s  i s  in  p a r t  ca use d  
by  a fu n g u s i n f e c t i o n  p o s s ib ly  u n iq u e  f o r  i n t r a u t e r i n e  d e v ic e s . Te ch ­
n iq u e s  f o r  th e  e a r ly  d ia g n o s is  an d man ag em en t o f  t h i s  i n f e c t i o n  w i l l  be  
s tu d ie d .

A b o rt io n

To m o n it o r r i s k  to  su b s e q u e n t p re g n a n c ie s  a f t e r  in du ced  p re gnancy  
te r m in a t io n ,  a c o n t in u in g  s u r v e i l l a n c e  i s  n e c e s s a ry  to  a s s e s s  th e  s a f e ty  
o f  new m et hods.  For exam ple , i t  i s  im p o rta n t to  d e f in e  to  wha t e x te n t  
tr au m a to  th e  c e rv ix  i s  r e l a t e d  to  su b s e q u e n t r i s k  o f  p re m a tu re  la b o r .

S t e r i l i z a t i o n

1 . R ese arc h  w i l l  be  c o n ti n u e d  on  th e  d e la y e d  lo n g - te rm  e f f e c t s  on  
th e  h e a l th  o f  men who hav e been  v ase c to m iz e d  s e v e r a l  y e a r s  „igo .

2 . S tu d ie s  o f  au to im m un e d i s e a s e  in  d i f f e r e n t  an im al s p e c ie s  a f t e r  
v ase c to m y  w i l l  be s u p p o r te d . V ase cto m iz ed  m ale s w it h  te n d en cy  to w ar ds 
im m uno lo g ic a l p ro b le m s w i l l  be  s tu d ie d  e x te n s iv e ly . S e le c te d  c l i n i c a l  
s t u d i e s  o f  v a se c to m iz e d  m ale s w i l l  be  c o n t in u e d . I t  a p p e a rs  c r u c i a l  to  
in v e s t ig a te  f u l l y  th e  e x te n t  to  whi ch  r e v e r s ib le  va se ct om y i s  p o s s ib le .

3 . S e v e ra l  new  te c h n iq u e s  hav e bee n  in tr o d u c e d  f o r  tu b a l  l i g a t i o n .  
T h e ir  im m ed ia te  c o m p lic a t io n s  a r e  in c o m p le te ly  u n d e rs to o d . F u rt h e rm o re , 
an  in c r e a s e  in  m e n o rrh a g ia  among women w it h  tu b a l  l i g a t i o n s  has  be en  
s u g g e s te d . A r e s e a r c h  p r o j e c t  to  c l a r i f y  th e s e  q u e s t io n s  w i l l  be  
d e v e lo p e d .

87-1 55  0  -  77  - 64
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Ms. Wormser. I think  we also should consider in this context the 
kind of research going on in FDA  where there is considerable effort 
on the evaluative side of l>oth the drugs and devices, whereas here again it is more basic research.

If  I may expand upon this  point.
FDA’s involvement concerns the safety and effectiveness o f drugs and devices, as opposed to policies regarding use, delivery, impacts, et cetera of population planning. FDA  participation  in population research lies primar ily in sponsoring or monitoring  the progress of 

research necessary to carry out its regulatory responsibilities relating to oral contraceptive safety. In addition the FDA maintains a report­ing system which serves as a clearinghouse for information concerning adverse reactions associated with contraceptives.
Mr. Obey. Could I  suggest one thing? I apologize but I came over here in hopes that a quorum call would be late r because I  have to be on the floor to manage this  next bill, but I do have a number of ques­tions I would like to ask the Doctor concerning the same question asked bv the chairman because I am concerned, as I think the thrus t of his question was, on the adequacy of the amounts devoted to research on various birth  control devices. I would appreciate it if you could answer them as specifically as possible.
Mr. Fi z>od. It  will be inserted at this point in the record and you will reply for the record then.
[The following questions have been submitted by Mr. Obey to be answered for  the reco rd:]

APPROPRIATIONS FOR POPU LAT ION RESE ARCH

Mr. Obey. Your request for  the Center  for Population Research for  fiscal year 1978 is $52,751,000. Will you please provide the  app ropriat ion for  the Center each y ear in constan t dolla rs since 1972.
Answer. Below is a table  that  compares CPR actual  app ropriat ions with  con­sta nt  dol lar appropria tions .

CPR AP PR OP RIAT IONS  FISC AL YEAR 197 2-78 

[In  tho usands  o f do lla rs ]

Actua l Co nstant >

Fiscal ye ar :
1972 .....................
1973 .....................
1974 .....................
1975 .....................
1976 .....................
1977 ( est im ate ).
1978 ( est im ate ).

$36, 098
41, 944 
39, 388 
45, 414 
47, 823 
49, 707 
52, 751

$36, 098 
40 ,011
35, 322
36, 823 
36, 246 
35, 206  
35, 081

1 Co nstan t do lla rs  we re de riv ed  by means o f a bio med ica l Research and De velop me nt de fla to r.

Mr. Obey. Does the decrease in constant  dollar s imply t ha t you have the  popula­tion problem unde r control and that  the re isn ’t that  much more to be done?Answer. No ; a gre at deal more needs to be done to help resolve many popula­tion -rela ted problems in the United States. Some of the more serious problems include the  hea lth  hazards associated with  various methods of fer tili ty contro l; unsat isfa ctory contro l of ferti lity reported by millions of couples, which indi ­cates the need to develop a varie ty of safe  and effective methods of cont racep tion ; the  continuing rise  in the number of ch ildren borne by unma rried girl s u nder age 20; and the impact of changing  demographic pat terns on the social and  economic life of our Nation.
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CONTRACEPTIVE SAFETY

Mr. Obey. Questions  have  been raised recen tly about the safe ty of many  of the 
most widely used contrace ptive techniques. Will you please provide us with  the 
data available on the number of women who cannot use the pill or the IUD or 
have opted to not use them because of the ir concern abou t its  possible long-term 
effects.

Answer. It  has  been estimat ed th at  6.7 million  marrie d women in the  United 
Stat es were using ora l cont raceptives in 1973. Survey da ta indicate  th at  in 1973, 
42 percent of the women who had ever used the  pill had discon tinued  its use and 
th at  78 percent of those discontinu ing did so because they had  e xperienced severe 
side effects or feared  possible adverse effects. Applying these rates to the  6.7 
million women using oral  contraceptive s in 1973, it can be es tima ted th at  at  leas t 
2.2 million women have discontinu ed because  of side effects or anxiety abou t pos­
sible effects. The effect of recen t questions abou t pill safe ty can only have been 
to increase this  number by an unknown amount. If  this increase is only 10 per­
cent, an add itional 670,000 women would have  discontinued,  and if recent con­
cerns affected 25 percent, the  additional numb er would be 1.7 million.

Survey da ta ind icat e th at  IUD ’s were used by abou t 1.8 million women in the 
United  States in 1973. Concerns about long-term  safe ty of these devices rela te 
prim aril y to septic abort ion. Publ icity  about thi s concern has  abat ed since the 
Daikon  Shield was removed from the ma rke t in 1975. In 1974 -75 many women 
had  Daikon Shields removed but  we do not know how many were replac ed with 
other types of IUD ’s or how many of these women may have changed  to othe r 
forms of contra ception. Presuma bly the 25 perc ent ra te  of discontinu ance of IUD 
use gener ally observed 3 yea rs af te r inse rtion was increased by patient and /or  
physi cian concern for long-term  safety . An in crease from 25 percent to 35 perce nt 
in the discontinu ance rat e would affect 180,000 women in the United  State s.

Mr. Obey. I s it true  th at  many physicians are  now ref rainin g from presc ribing 
the  pill  because they do not  believe t ha t it is s afe ?

Answer. It  app ears  from conv ersations wit h a numb er of physi cians  th at  
they are  being cautious now abou t prescribing the  pill to women who may have 
risk  fac tors  for dem onst rate d adve rse effects such as thromboembolism. These 
physi cians do not recommend oral  contracep tives , or recommend low dosage 
forms, for women with hist orie s sugge sting a predisposi tion to these complica­
tions. We have no info rmation to indi cate  th at  prescribing the pill is reduced 
in women wi th negative histo ries.

Mr. Obey. Is it possible th at  the  evaluat ions of the safety  of the pill and 
IUD ’s which your  insti tut e is pres ently conducting, might indi cate  th at  they 
are  reall y unsafe for prolonged use and th at  the pill might  have to be removed 
from the  ma rke t?

Answer. It  i s conceivable  th at  evaluat ions of the  safety  o f the  oral  cont racep­
tives now being conducted or to be i nit iated in the  nex t yea r or so m ight even tu­
ally indi cate  th at  these  age nts  are uns afe for prolonged use but such stud ies 
will require a number of yea rs for definitive answers. The most impor tan t un­
resolved question  abou t safety  of contraceptive steroids  is whe ther  they may 
cause  cancer. Most stud ies to date have reveal ed no risk  but  it  is known th at  
cancer does not usua lly occur until a decade  or more af ter exposure to a hazar d­
ous age nt. Since 1965, more t han 2 0 pe rcent of m arri ed women in the Unite d States 
have been using contraceptive steroids, and  now is the  app rop ria te time  for 
exten sive rese arch  to resolve thi s question.

Othe r serio us adve rse effects of the  pill may ulti mately  be resolv able by 
finding ways to iden tify the  specific indi vidu als at  risk  and recommending th at  
they  use alt ern ative methods. Also, if the mechan isms by which these effects 
are  induced can be discovered,  it should be possible to modify form ulat ions to 
avoid these risks.

Concerning IUD’s, it  does not seem likely th at  evidence will ind icate these to 
be unsa fe for prolonged use altho ugh cer tain designs may be saf er tha n othe rs 
for some indi vidu als and certa in indicatio ns for removal  or selection of a differ­
ent contr acept ive method may be identified.

Mr. Obey. Would it be a good idea in y our judg men t to avoid these possib ilities 
by making  a ma jor effort to develop a wide range  of alt ern ative effective 
cont race ptiv es?

Answer. There is no questio n th at  curre nt concerns  abou t the safe ty of oral 
contr acep tives  and  IUD ’s manda te development of alt ern ative safe  and effective
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methods of fer tili ty regulation . The Insti tu te  is cur ren tly  supporting resea rch in this direct ion. These effor ts involve the development of new drugs,  improve­ment in composition of present ora l contracept ives, search for  safe and effective cont raceptive  agents for  the male, bet ter  methods of drug  adm inis trat ion  and stud ies on the  efficacy and  acceptability of na tural family planning  methods. Fu tur e endeavors will include a ttemp ts to improve both vaginal and int rau ter ine  contraception.
NEW BIRTH CONTROL METHODS

Mr. Obey. A recent Ford Foundation  repo rt indicate s that  we are not ade­quately  exploi ting the  pure  research  findings made available  by your Insti tute to develop new and better methods of bir th control. Is th at  true?Answer. The answer is a qualified yes. At the  present  time, we can only pursue  resea rch on the more promising leads. A number of potent ial leads have  not been pursued because fund s are  limited. On the  othe r hand,  even under the best of circumstances , it is not possible or desirable to explore every lead. There are  honest  differences in opinion as  to what c ons titu tes a resea rch finding t ha t is worthy o f intens ive study.

FUN DIN G RATE OF APPROVED POPULATION RESE ARCH  GRANTS

Mr. Obey. Would you please  supply the  proportions of your  approved grants  which you were able to fund for population resea rch for  each fiscal year from 1972 through  1978 (expected).
Answer. The following table shows the  approved grants,  funded gran ts, and what percentage the  funded gra nts  represen t of the tot al approved gran ts.

C PR  FU ND ED /U NF UN DE D T A B LE

Fi sc al  ye ar :
1972 ..............................................................................................
1973 ............................................................................................
1974 .......................................................................................
1975 .............................................................................................................
1 9 76 .. .....................................................................................................„
1977 (e st im ate ), ....................................................................................
1978 (e st im ate ). ......................................................................................

To tal  gr an ts To ta l gra nts
app rov ed fun de d Perce nt

287 166 57.8
333 168 50.5
323 131 40.6
359 185 51.5
376 153 4 0.7
440 118 2 6 .8
470 131 2 7 .9

PEER REVIEW SYSTEM

Mr. Obey. I unders tand that  your  in sti tut e evaluates g ran t proposals on a peer review basis. Could you please  expla in your rat ing  system and provide info rma­tion on the  range  of rat ing s of proposals which received funding?Answer. Fir st,  it  should be understood  that  all Insti tu tes ’ gran t applications at  NIII are evaluated under the peer review’ system. The peer review is con­ducte d by NIH study sections  composed of outs tand ing non-Federa l scientist s who are experts  in their  field. The review is based on scientific mer it which in­cludes  an assessment of the  importance of the proposed resea rch problem; the orig inal ity of the approach ; the training , experience and resea rch competence or promise of the  inv est iga tor ; the  adequacy of the experimenta l design; the sui tab ility of the fac ilit ies ; and the  appropr iaten ess of the  requested  budget to the  work proposed. The final recommendation  of the  stud y section, which is made by m ajor ity vote of  the members, i s for one of three op tio ns : approval, dis­approval  or deferra l. For  the  approved applica tions, each member privately records a numerical score based on his opinion of the  overall mer it of the ap­plicat ion. After the meeting, the ari thm etic means of these  scores are  computed by NIH staff and then merged with the  scores from the two previous meetings of the  study section. This composite dist ribu tion  is then normal ized to a  specific mean and standa rd deviation  th at  is common to all study sections. This norm al­ized score is used by this Insti tu te  in orde r to iron out potentia l differences that  might  occur between the rati ngs of one study section when compared with  another . This is especia lly significant for the NICHD because the  Insti tu te  receives appl ications from practically  all of the 50 or so NIH  study  sections.
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Applications are recommended for fund ing no the  basis of these  normalized  
scores. Before the  Insti tu te  can fund any gra nt application , it must hav e been 
approved by the National  Advisory Child Hea lth and Human Development 
Council. Currently  we are project ing a funding ra te  of approximately  31 per ­
cent of approved app lications.

INJE CT AB LE  CONTRACEPTIVE  FOR WO MEN

Mr. Flood. Last year you will recall we talked  about the develop­
ment of new methods of fert ility  regulation. One method we talked 
about at some length was to develop an injectable contraceptive for 
women. What is the status of that work ?

I)r. Kretchmer. There is a great deal of work still to be accom­
plished in the development of an injectable contraceptive for women. 
This drug will not be ready to go on the market in the United  States 
for at least 5 years, although in some other countries they are using an 
injectable for women as a contraceptive.

An issue, Mr. Flood, is that  the side effects from synthetic steroids, 
now used in the oral contraceptives and in the injectable contracep­
tives, appeared to be much more marked than  natural steroids. Thus, 
there has been a great deal of research in an attempt to  get an in ject­
able using a natura l steroid, or to develop something new entirely.

CONTRACEPTIVE MET HOD S FOR WO ME N

Mr. Flood. Are there any other contraceptive  methods for women 
tha t you have currently under study ?

Dr. Kretchmer. Yes; one of the interesting approaches is to use 
new hormones which are very small chemicals resembling a protein  
and which can suppress the hypothalamus.  These hormones inhib it 
this gland in the brain which would then prevent hormones from stim­
ulat ing the ovary. Tha t is a possibility scientists are looking into in 
great detail.

Another approach to contraception is to attempt to develop a con­
traceptive which is useful in the male.

CONTRACEPTIVES FOR MEN

Mr. Flood. What about contraceptives for  men ?
Dr. Kretchmer. Because both men and women have this gland in 

the brain, this hormone research can be applied to males as well.
Mr. F lood. Are you working on injectable contraceptives for men?
Dr. K retchmer. Yes; but we really don' t have a good contraceptive 

for men except to use vasectomy or to use really marked doses of sex 
hormone. There is a hormone, discovered recently, which is secreted by 
the testes and which inhibits the development of sperm. There is a 
great  deal of work now being accomplished on tha t hormone in  our 
extram ural centers.

NATURAL  FA MIL Y PL ANNIN G MET HOD S

Mr. Flood. Are you still supporting research on natu ral family 
planning methods ?

Dr. Kretchmer. Oh, yes. We have a  large project going on a t the 
moment in Los Angeles.
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Mr. F lood. How much are  you going to spend in 1978 on th at?
Dr. Kretchmer. I  don’t remember offhand, but I will supply tha t 

for the record.
Mr. Flood. Tell us about it for a moment.
Dr. K retcitmer. The  natural approach is rea lly two pronged in the 

sense one can use body temperature  as well as a determination of the 
consistency of cervical mucous. This combination of body temperature  and evaluating the  cervical mucous apparent ly can work effectively as 
a technique for a natura l method for family planning.

The problem is, we don’t have enough volunteers in this  study in Los Angeles, but these numbers are increasing.
With regard to how much money is concerned, I will have to supply tha t for the record.
[The information follows:]

Natural Family Planning Project

Ti tle : “Efficacy of Two Methods of Na tur al Family Planning (contract  No. NO1 HD  6-2826).
Co ntracto r: Cedars-Sina i Medical Center, Los Angeles, Cal if. ; project direc­to r:  Maclyn Wad e; fiscal yea r 1978 fun din g: $500,000 (es tim ated).

SIDE EFFECTS OF VASECTOMIES

Mr. F lood. We have also talked in the past about potential adverse 
side-effects of the vasectomies. W hat do you have to report  this year about that? Is there still some concern about this operation, or have you found it to be absolutely safe ?

Dr. Kretchmer. The word “absolutely” in medicine does not exist. 
I don’t think  we can say tha t anyth ing is absolutely safe. W hat we 
have found is that there are antibodies produced to sperm in vasec- 
tomized animals and man. I n other words, the body is reacting to it ­self. In  the rabbit these antibodies have produced disease. This has not 
proved to be the case in humans, but this is something we follow closely.

This is another area where we are using epidemiologic studies in ad­dition to the laboratory  work which must be done. I hope to have more 
to report on this next year. We stay suspicious but so far  we have nothing adverse to report.

sudden infant death syndrome

Mr. F lood. How much do you plan to spend in 1977 and 1978 on re­search on the sudden infant  death syndrome?
Dr. K retchmer. We estimate we will spend about $7.7 million in the 

general field of sudden infant death in 1977 and approximately the same level in 1978.
Mr. Flood. Again in your opening statement you said no single 

mechanism is responsible for sudden infant death. What does tha t 
mean ? Does that mean tha t you and all your scientists have h it a dead end on this problem ?

Dr. Kretchmer. No, we believe a combination of mechanisms is re­
sponsible. One factor  is the sleep pattern  of the baby. Another involves 
the breathing pattern. A thir d involves the previous history of the
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baby . A prem atu re  i nf an t is m ore likely  to die of  sudd en in fa nt  death . 
In  oth er words,  you can’t pinp oint  the  problem to one enzyme or  one 
molecule. Maybe someday  we will  be able  to  do th at , but  a t the  moment 
we have involved the  br ain,  l ung, esopha gus , and hi sto ry  of the  chi ld.

Mr. F lood. I s there  any possibili ty at  all of dev elopin g in the  near 
fu ture  some way  to detect wi thi n the  f irst few hours af te r b ir th  which 
child ren  are  a risk fo r su dden in fa nt  d ea th ?

Dr . K retciimer . No t rea lly . We know the  prem atu re  in fa nt  is at  
more risk . We know th at  the  baby who ha s con tinued  spe lls of  lack  
of  b reathing  is probably at  more risk . We  h ave  acc ura te da ta  to in di ­
cate  those  bab ies with an ab normal cry  are m ore at risk . I  th in k even tu­
ally we will be able to answer your  ques tion , but  o ur  resea rch  is  go ing, 
as mo st research goes, slowly  bu t su rely .

Mr. F lood. For the  record  give us a lis t of  othe r insti tu tes which 
su pp or t rese arch on sud den  in fa nt  de ath and the am ounts  they  are  
going  to spen d in  1977 an d 1978.

Dr . K retciimer . I would  be de lig hte d to do th at  fo r the  reco rd. 
We do have an  int era gency committ ee on sud den  in fa nt  death  which 
involves  the Hea lth  Service s Ad minist ra tio n.

In  the  ap prop riat ion fo r 1977 the Hea lth  Serv ices  Ad minist ra tio n 
was given fund s fo r SID S cou nse ling  and edu cation.

[The in form at ion fo llo ws:]

S ID S  R es ea rch  in  Oth er  N IH  I n st it u tes

The National  Insti tu te  of Child Hea lth and  Human Development is the  only 
Insti tu te  which will support research  on the  sudden infant death syndrome 
in 1977 and 1978. Research cur ren tly  supported by other ins titu tes  could con­
tribu te to our und erst and ing of SIDS but is not directly rela ted  to discovering 
causes, iden tifying infants at  risk, and explo ring preventiv e approaches.

NUTRITION

Mr. F lood. I n  y ou r bu dg et  justi fic ati on  you re fe r t o y ou r insti tu te 's 
work on nu tri tio n.  Now, we hav e several oth er th an  N IH  In st itu te s 
also con ducting  research on nu tri tio n.  Whic h one has the lead  re ­
spo nsibil ity  in th is  are a and how do you coo rdinat e yo ur  effo rts?

Dr.  F redrickson. W ou ld you like me to respond to th at ?
Dr . K retciimer . May we bo th respond to  it  ?
Dr . F redrickson. Mr . Ch airma n, the  sit ua tio n wi th nu tr it io n is 

somewh at like  t he sit ua tio n wi th physiology in med ical  school. Peo ple  
can’t find the body  ye t it  is very much alive. So is nu tri tio n.  For the  
las t two  decades much of  nu tri tio n research has de pa rte d fro m the  
old er pa tte rn  of discov ering vi tam ins and deali ng  wi th the  minim um 
req uirements fo r ch ild ren  and  adult s. Whole  new are as of basic and  
ce llu lar  physiology stu die s have been spa wned,  tea ch ing  us a gr ea t 
deal  more ab out  how elem ents  in  the d iet  re all y work in cells a nd  make 
the body healthy .

Mr. F lood. W hic h in st itu te  has the lea d responsibi lity ?
Dr . F redrickson. Th ere  is about $72 mil lion  in nu tri tio n rese arch 

in the N IH  budget Th e lar ge st co nt rib utor  to  th at is the Na tio na l 
In st itut e fo r A rt hri ti s an d Metabolic  an d Digestive  Diseases. The 
second la rges t i s th e In st itute  before y ou here .

Mr. Flood. How do you coordinate all of them?
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Dr. Fredrickson. They are now coordinated by a Coordinating Committee for Nutri tion at the NI11 level, which has interagency connections. This group recently finished an analysis of what we are doing in nutri tion research. Because i t is time, 1 think,  to rejuvenate nutr ition research in two directions, we a re considering whether to change the lead role from the Arth ritis , Metabolism and Digestive Diseases Institute to the National Ins titu te of Child Health and Human  Development. Tha t is a point I have under consideration at the present time.
Mr. F lood. Doctor, suppose you tell us what your institu te is doing, and how does that differ from the cancer and the Art hri tis Institu tes?Dr. Kretchmer. The  National Insti tute of Child Health  and Hu ­man Development is interested in preventive medicine, particular ly since we are concerned with the development of man.
What happens in the child will later be seen in the adul t as disease or disability. If  you mention the National Cancer Inst itute  or the National Insti tute of Arth ritis , Metabolism, and Digestive Diseases, they are primarily interested in nutri tion as it  relates  to a pa rticu lar disease—nutrition and cancer, nutri tion and arth ritis , nutri tion and gastrointestina l disease, nutr ition  and kidney disease.
The National Ins titu te of Child Health and Human Development is interested more in whole patte rns of development. For  example, the problem of obesity. How can we look at the nutri tion  early in life relative to  later  obesity?
The antecedents to adult disease such as atherosclerosis and hype r­tension may have originated early in life because of nutrit ion problems. Tha t is why we study intrauterine, materna l, and infant nutri tion.
We are vitally interested in nutrit ion as it relates to growth and development of the child and how tha t child will then be later re­flected in the man. I t is tha t kind of nu tritional work that we support.

CYS TIC FIRRO SIS

Mr. Natcher. Dr. Kretchmer, in your statement you say tha t in­vestigators have discovered a means of detecting cystic fibrosis using cells grown in tissue culture. Is this a reliable test, Doctor, for the early detection of this disease ?
Dr. Kretchmer. Mr. Natcher, I would answer your question by saying tha t we were more optimistic when we wrote those words in the opening s tatement than I am as we sit before you today. I would have to be very cautious about saying whether tha t is a reliable test. There is no question that cells derived from people with cystic fibrosis seem to behave differently and look different with special stains under the microscope than cells derived from people without  cystic fibrosis. I t is not really a very reliable test because we are really not at the core of this very major problem of cystic fibrosis. We do not know the key cause of cystic fibrosis.
I would have to answer your  question by hedging and saying, “No, I don t believe we have a reliable new test but we are actively doing research on cells derived from patients with cystic fibrosis.”
Mr. Natcher. H ow much will you spend on cystic fibrosis research in 1977 and in 1978, Doctor?
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Dr.  K retchmer. Our  res earch in  cys tic  fibrosis is  resea rch  a t a rea lly  
qui te basic level an d the  research on pa tie nt s with cys tic  fibrosis is 
pr im ar ily  ca rri ed  out by two  insti tu tes , the Na tio na l In st itute  of  
Arthr iti s,  Metab olism, an d Diges tive D iseases a nd  the Na tio na l H ea rt , 
Lung, and  Blood  I ns tit ut e.

I will  s ubmit the  figures fo r o ur  I ns ti tu te  fo r the  r ecord.
[Th e inform at ion fo llo ws:]

N ichd  Obligations  for Cys tic  F ibrosis

In fiscal yea r 1976 the NICHD obligated approxim ately  $70,000 on cyst ic 
fibrosis. Of this amount, $50,000 was for the  In sti tu te’s in tra mu ral  program, 
and $20,000 for one gran t projec t. It  is expected  th at  sim ilar  amounts  will be 
obligated in 1977 and 1978.

Mr. Natcher. Ar e there any othe r insti tu tes  s up po rti ng  re sea rch  on 
cyst ic fibrosis? Ca n you tell us ho w much is i nvolved  money wise as fa r 
as othe r insti tut es  are  conc erned? Do you have any  figures?

Dr . F redrickson. We hav e those and can sub mit  the m fo r the  
reco rd.

Mr. Natcher. We  w ill place them in  th e reco rd at  th is po int .
[The  infor mat ion fo llo ws:]

NIH SU PPOR T OF C YS TI C  FIBR OS IS  

(In thousands of do llars]

1977 1978

NIA MD D................................................................................................................................... 2,1 00 2,100
N H LB I....................................................... . .......................................................... .................  1,600  1,60 0
N IA ID ........................................................................     1,15 0 1,2 50
NI CH D....................           70 70
DRR.......................................................................................................................................   113 132

Total .............................................................................................................................  5,033 5,1 52

CONGENITAL MALFORMATIONS

Mr. Natcher. Now, aga in,  D octor , re fe rr in g to your  s tatem ent, you 
say th at  the mechan ism resp ons ible  fo r the  in ter ac tio n of  genes and 
env ironm ent  are only  now becom ing known.

W ha t kind  of work are  you su pp or tin g in  th is are a and wh at  wil l 
it  mean  insofar  as th e fu tu re  is concerned ?

Dr . K retchmer. O ur  in ter es t in th is  pa rti cu la r sub jec t i s pr im ar ily  
on the  mechanism fo r the  develop ment of con genit al ma lfo rm ations.

Al l the  In st itu tes contr ibu te to stu die s of  gene  act ion  because  it  is 
such  an immense and im po rta nt  field. We know  certa in  hormones  can 
make a gene  act when it would n’t otherw ise  act. Th roug h the work 
of  DN A recom binatio n, we are  learning  a gr ea t dea l abo ut the  gene  
and how i t acts.

The fu tu re  o f t hi s work is hop efu lly  in the  p rev ention of  congeni tal 
malf orm ati ons by un de rs tand ing how the y happen.

Mr. Natcher. I I ow much have you  budgeted for th is  kind  of  
research  in 1978?

Dr.  K retchmer . In  the  are a of  con gen ita l ma lfo rm ations, we have 
abo ut $14 m illion,  a nd  thi s wou ld c ove r th e whole g am ut  o f c ongen ita l 
ma lfo rmations.
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LEAR NING  DISORDERS

Mr.  Xatciier. An area  thi s commit tee has a lwa ys been intere sted in 
is yo ur  wor k con cerning learning  d isorde rs, Doctor, in ch ild ren . How  
much  do you pl an t t o spend on th is  gr ou p of problems an d wh at pr og ­
ress can you repor t to  the committ ee a t th is  time  ?

Dr . K retchmer. We are  very muc h conc erned about the  are a of 
learning  dis abi lities.  C er tai nly , i f we tal k about learning  di sor ders a nd  
include in th at  rea din g disabi liti es,  we are  deali ng  wi th mi llio ns of 
people . The est ima te is 2 to 15 mil lion  people .

W ha t we d id  to mak e th is pa rt icul ar  are a visib le was to deve lop a 
new Hu ma n Le arning  and Behavio r Branch. In  th at  Br anch , we pu t 
ap prox im ate ly $8 mil lion . Th is  $8 mi llio n is used fo r problems of 
lea rning , speci fical ly problems of com munica tion  and rea din g.

Th e are a we are most  conc erned with, since it is such  an im po rta nt  
ac tiv ity  in the  develop men t of  a person, is the problem  of dys lexia 
and the  proble m of  rea din g.

W ha t we are  tryi ng  to do is to define the  prob lem. We are  doing  
rese arch in terms  of def init ions so we can tak e the  pieces  o f the  prob ­
lems and  wo rk them out.

We are  also  s up po rti ng  studies  on  the  basic mec han ism fo r l ea rn ing 
as an appro ach to the  question of  how an ind ivi dual lea rns to read.

We stu dy  how the  brain develops an d wh at in terre latio ns hips  exis t 
betw een b ra in  cells dur in g developm ent.

PRO FESSIONAL  JU DG MEN T BUDGET

Mr. Natcher. Doctor, in yo ur  pro fess ional jud gm ent, how much 
more money can you use to supp or t researc h on mo the rs and child ren  
and , if  addit ion al money is appro ved, in wh at are as wou ld you invest  
th is ad dit ion al  money  ?

Dr . K retchmer. In my pro fessional  judgment , we c ould  use ap prox ­
imate ly $20-25 mil lion  above the  P re side nt ’s bud get . We w ould  budge t 
th is money into are as th at  you a nd  th e c hairm an have touched on, such 
as the high  risk pre gnancy  an d the  prem ature in fant . Th is is an area 
where de ath  and di sabi lity can  be pre ven ted  if  we un de rs tand  more 
abo ut prem atu re  labor. We cou ld the n pre sum ably pre vent the  baby 
from b ein g prem atu re.

We wou ld budget int o con gen ita l ma lfo rmations, an d learning  and  
dys lexia. We would pu t some of th is  money into the general  field of 
menta l re ta rdat ion,  p rim ar ily  in  the a rea  th at  I  would define as hum an 
gene tics.

We  wou ld also budget into the are a of an ten ata l and postn ata l nu ­
tr it io n as well as the rel ate d fields  of r epr oductive bio logy, po pu lat ion  
behavio ral  sciences, a nd  fa mi ly p lan nin g.

Mr . F lood. I  was go ing  to ask  you especia lly abo ut the use of ad di ­
tio na l f unds  fo r nut rit ion.

DIABETES AND PRE GNANCY

Ho w much do  you p lan to spen d in 1977 an d 1978 to  stu dy  the  special  
problems of  the d iab etic mo the r an d her  offspring?

Dr . K retchmer. We p lan to  bud get  app roximate ly $5 m illion in each 
of these years.
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Mr. Natcher. Have you any potential  breakthrough  in this area ? 
Do you have any promising work currently under way?

Dr. Kretchmer. Yes, we do. Because of previous research we can 
now dramatically decrease maternal  mortal ity in diabetic women by 
providing  prena tal care. However, we can decrease the rate  even 
further, as well as improve prospects for babies born to diabetic 
women. For example, the infants of diabetic mothers are usually very 
big babies—they may weigh 10 or 1*2 pounds—but are really very 
immature.

Mr. Natciier. Do you have a breakthrough on the horizon?
Dr. Kretchmer. Yes, I think  we do.
Using the ra t as an animal model, we can now study how these in ­

fan t animals become very large within the uterus.
We would like to move further  into the area of the  genetics of dia­

betes. This is a very complex area, as the mechanism probably involves 
more than one gene.

We are also involved in studying, along with the National Inst itute 
of Arthr itis , Metabolism, and Digestive Diseases, a complicated model 
in the human—the native American in the Southwestern par t of the 
United States. After the  age of 35, about 50 percent will have diabetes. 

ME NT AL  RETARDATION AND DEV ELOPMENTAL DISABILITTES

Mr. F lood. Now in  the area of mental retardation and the  develop­
mental disabilities, you state tha t some of the problems of mental 
retardation can be minimized if the parents provide adequate s timu­
lation for thei r children. Can you elaborate on tha t ?

Dr. Kretchmer. Yes. This is a research area of social and educa­
tional psychology aimed at factors which might affect mental 
performance.

Researchers are  learning how to increase the potential  of the child 
by using techniques applied  within the home. Children who are not 
stimulated are known to function at a lower level, bu t research has 
shown tha t mothers specifically trained to work with and stimulate 
children can help the child to realize his or her full potential. This is 
true  not only with mentally retarded children, but with almost all 
children.

Mr. F lood. Are you working with the Maternal and Child Heal th 
Care program so that they can begin teaching mothers to provide th is 
adequate stimulation fo r their  children ?

Dr. Kretchmer. Yes.
For the past 3 years we have collaborated with the Materna l and 

Child Health  staff of the  Bureau of Community Health Services-----
Mr. F lood. The preventive complications in this thin g are simply 

enormous.
Dr. Kretchmer. I agree. We meet with the staff from Maternal 

and Child Health , and the National Ins titu te of Mental Health . The 
three of us, have contributed to a program now going on in Prince 
Georges County.

We are  thinkin g about supporting a similar projec t a t the Univer­
sity of Maryland.
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AUTOMATED SYSTEM OF CHRO MOSOME ANALYSIS

Mr. Flood. Last year again we talked about an automated system 
tha t would make possible in some way chromosomal analysis screen­
ing for genetic defects.

Dr. Kretchmer. That  system is almost ready to go. Maybe Dr. Sid- bury knows whether it is being used or not.
Dr. S idbury. The prototype has been constructed and is about to be field tested.

CH ILD  ABUSE AND NEGLECT

Mr. F lood. How much money are you allocating  in this budget for research on child abuse and neglect ?
Dr. Kretchmer. Except in terms of our work on behavioral sciences, we do not have any money in research on child abuse and neglect. That  effort is in the Office of Child Development, which is under  the Assis t­ant Secretary fo r Human Development.
Mr. F lood. What activities do you support tha t we know about in this problem ?
Dr. Kretchmer. Maternal-in fant relationships. We spend $25 mil­

lion in behavioral and social science related to mother, child and family. We are the insti tute tha t has the largest  amount of money going into  behavioral and social science. We support the development of fundamental knowledge, and then results of this work are handed over to the Office of Child Development or to the community at large.Mr. Flood. Thank you very much.
[The following questions were submit ted by members of the sub­committee with the request th at they be answered for the record :]

Mr. Flood. Doctor, the  “Authorizing legis lation” page of your budge t shows an amount of $56,333,000 reques ted, under titl e X of the  Publ ic Hea lth Service Act, for  population research in 1978. Do these funds represent all of your popula­tion r esea rch activitie s?
Answer. That figure covers research  gran ts, cont racts , and int ramural  pro­grams for popula tion resea rch. If  we were to add adm inistrative overhead costs for these  activ ities,  the amount would be $60,566,000 for 1978. No research tra in ­ing funds are  included, though, since they are  authorized separate ly, under titl e IV.

ADOLESCENT PREGNANCY

Mr. Michel . How much in the  way of funds is being alloc ated  to this in itia­tive on adolescent pregnancy ?
Answer. In fiscal year  1977 appro ximately  $900,000 has been alloc ated  for the adolescent pregnancy init iative.  Funding in fiscal year 1978 is estimated at  $1 million.
Mr. Michel. Have you established any time  fram e for completion of this  init ia­tive, or  is it  more or less open-ended?
Answer. The init iat ive  on adolescent pregnancy is open-ended. Reports  from studie s on both the  consequences and determinan ts of adolescent pregnancy will begin to appe ar in the n ext year or 2, but many of these studies will iden tify needs for fu rth er  research. It  is ant icipated  th at  adolescent pregnancy and its at ­tendan t complica tions—toxemia, int rau ter ine  infection , and pre ma tur ity—will requ ire considerable  resea rch effor t for  the foreseeable future . While the in­cidence of pregnancy among adolescents between 18 and 20 years  of age appears to be falling, the incidence of pregnancy among adolescents under 16 years of age appears to be rising. Adolescents under 16 years  of age who become preg nant are  a t high est risk  fo r the complica tions mentioned above. Resea rch to determ ine
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the sociological, psychological, and cultura l contributions to attitudes about 
sexual activity and the use of contraceptive measures will also be an important 
part  of the Ins titu te’s efforts in this area.

SUDDEN IN FA NT DEATH SYNDROME

Mr. Michel. Where do we stand with the research on sudden infan t death 
syndrome? Are we anywhere near determining cause and prevention?

Answer. During 197G the NICHD continued to expand its research efforts in 
the sudden infant dea th syndrome. The objectives of the Instit ute’s SIDS research 
program are to increase understanding of the causes and underlying mechanisms 
of the syndrome; to identify infants at risk of becoming vict ims; to explore 
preventive approaches; to elucidate the impact of a sudden and unexpected infant 
death on the subsequent behavior of parents, siblings, and the extended fam ily; 
and to inform the scientific and general communities about SIDS through work­
shops, conferences, and publications.

As a result of Institute-supported  investigations between 1972 and 1976, it is 
evident that SIDS babies are  not the healthy infants before death tha t they were 
once believed to be. These in fants  appear to have subtle physiologic defects of a 
neurologic, cardiorespiratory and/or metabolic nature, yielding increasing evi­
dence th at the syndrome is not caused by a single mechanism as previously be­
lieved. Instead, a number of developmental, environmental, and pathological 
factors are involved, which under a complex set of circumstances interact to 
produce a sudden and unexpected infant  death.

NICHD supported scientists have shown tha t periodic cessation of breathing 
(apnea) and associated changes in hear t rate  in infants during sleep are 
characte ristics in the early months of life. Research has also revealed tha t fre­
quent apneic periods are more likely to occur in infants considered to be a t high 
risk for SIDS, for example, those who are growth retarded in utero, or prema­
turely born. Prolonged apneic episodes ultimately  affect availability of oxygen 
to tissues. There is also preliminary evidence tha t infant s at risk for SIDS 
may be identified by characteris tic cry patterns. Other studies using animal 
models have shown th at stimulation by certain liquids (cow’s milk, sugar-water) 
of the nerve controlling the function of the upper airway can cause apnea tha t 
may result in death. A higher incidence of brief apneic pauses and more fre­
quent regurgitation  of stomach contents have been documented in studies of 
“near miss” infants than in infant s not exhibiting “near miss” episodes. Fu rther­
more, varying patterns of heart rate  in relation to specific sleeping stages (deep 
sleep or REM sleep, rapid eye movement) has been observed in normal infants. 
Studies are underway to determine if similar  or different and unusual pat ­
terns  exist in “near miss” infant s and sildings of victims. These findings are 
disclosing several possible causes for the appearance of apneic episodes in ap­
parently healthy infants.

Emphasis in 1978 will be directed toward exploiting the above mentioned 
early leads in addition to defining the neurologic, respiratory, infectious, genetic, 
and environmental factors which singly or in any combination may contribute 
to the syndrome. As always, the major stress will be toward early identification 
of probable victims of SIDS and evaluation of preventive approaches.

USE  OF CONTRACEPTIVES

Mr. Michel. Last year we talked about your studies in the area of contracep­
tion and population control, and you said one of the things you were trying to 
find out is why people who really need information about contraception don’t 
avail themselves of it. Do you have any findings as yet in this regard?

Answer. Our findings to date indicate tha t effective use of contraception is 
related, in part, to the age at which young women become sexually active. Those 
who become sexually active early tend to use contraceptives more irregularly 
than those who first intercourse does not occur until  the late teens. Young black 
women frequently report they either wanted to become pregnant or did not mind 
getting pregnant, and those who do not give this reason for  not using contracep­
tion say tha t (1) they had intercourse  too infrequently , (2) were too young, or 
(3) did not regard themselves as likely to become pregnant. The main reason
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for  not using  contraception given by white teena gers  was that  they  thought  in­
terco urse  occurred at  times of the  month when they could not become pregnant . 
A study of first-t ime mothers in New York City showed that  most teenagers 
were not try ing  to become pregna nt but  that  they suffered from problems of 
weak motivation to avoid pregnancy, poor knowledge of the risk  of pregnancy 
and  problems of access to any methods or to safe and effective methods of 
contraception.

As an indication  of the poor knowledge of risk  of pregnancy, only 10 percent 
of the  adolescent mothers accu rately repo rted the time dur ing  the  menstrual 
cycle when they  were most likely to conceive. Although in one study few blacks 
or whites claim a lack of access to contraceptives, some investigators feel that  
embarrassment or othe r difficulties in obta ining contracept ives ar e imp orta nt 
factors in their nonuse. One study has found that  women seeking abortions fre ­
quently sta te  the ir nonuse was influenced by what they perceived as negat ive 
att itudes of physicians toward contraceptives while women who use contracep­
tives  perceive  phys icians’ att itu des as  helpfu l. Prel iminary  findings in ano ther  
study ind icate that  many men simply assum e th at  t hei r partn ers  a re on the  pill, 
suggesting either  irresponsible att itudes or lack of communicat ion.

SOCIAL SCIEN CE FUNDING

Mr. Michel. What is the  amount you are  a lloca ting for social science research 
thi s year?  Last  year , i t was $8.1 million.

Answer. When considering the  social sciences narrowly defined to include only 
socio-demographic  studies, we ha ve allocated approximately  $8.5 million in fiscal 
year 1977. However, when considering the  broader are a of both social and be­
hav iora l sc iences, the allocation for fiscal ye ar 1977 is approximately  $27 million. 
The bulk of the  behaviora l science resea rch, as distin guished from the  social science r esea rch,  is in psychology.

mother-child interaction

Mr. MicnEL. Can you report to us any  resu lts from the  behavioral study of mother-child  interac tion ?
Answer. The Insti tute is currently supporting abou t $500,000 for  research 

gra nts  concerned  with  mother-infa nt and  parent-chi ld interact ion. These investi­
gatio ns involve both human  and anim al subjects and  cover a range of research 
topics. For example, three inf an t responses rela ted to sha ring have been identi­
fied: (a ) showing, (b) giving, an d (c) pa rtn er  play. Sharing  is a  nearly  universa l 
response by age 2. Recent stud ies have found tha t showing, for example, pointing 
with  an index finger, begins  to be a definitive  response a t abou t 13 months of age. 
Sharing  by the  inf ant  stim ula tes both verba l (naming of objects, describ ing 
properties of objects, talk ing  about the  infan t's  activities with  objec ts) and 
nonverbal (dem onst ration of how objects can be man ipulated) responses in 
mothers th at  are  usual ly of an instructive natu re. Other research  has  suggested 
th at  newborns, while limi ted in the ir vocalizations, provide a potent stimu lus 
to pare nts  and  o ther ad ults to converse with  th e in fan t and , as a  re sult , newborns 
are  exposed to the language of the ir cul ture prac tica lly from the  day of the ir 
birth . These observations  are imp ortant  in the area of mother -child inte ract ion 
and  may also have relevance for the  development of lear ning capabil ities in infants as well.

TEENAGE PREG NANC Y RATE

Mr. Michel. Is the  teenage pregnancy rat e stil l increasing?
Answer. Pregnancy rat es  are  somewhat difficult to compute since they requi re 

informa tion  not only on live bir ths  but  also on spontaneous  and induced abor­
tions, events fo r which sta tis tic s ar e more  difficult to obtain. To make comparisons 
over time we may assume that  the  ra te  of spontaneous abort ion is constan t and 
combine da ta on live bir ths  with da ta on induced abortions. Such calcu lations 
imply a slight, but  continuing, rise  in the  pregnancy ra te  for women aged 14-19.

The bir th ra te  for women under age 16 continues to rise while the bir th rat e 
for older  adolescents continues to decline. The bir th ra te  for 14-year-olds rose 
7.G percent from 1970 to 1975 and the ra te  for 15-year-olds rose 1 percent during 
the same period. Bir th ra tes for older teenagers fell by 6.2 percent for 16-years- 
olds and by 2G.4 percent for 19-years-olds during the period 1970 to 1975.

The  bir th ra te  to unwed teena gers  continues  to rise, going from 22.4 bi rths per
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1000 women age 15-19 in 1970 to  24.2 in 1975, an increase of 8 percent. This was 
during a time when the birtii ra te to older unmarried women fell by a subs tantial 
degree (by 18 i>ercent for women 20-24 and 33 percent for women 30-34).

The number of babies born to unmarried  teenagers reached an all-time high 
of 233,500 in 1975.

FUND ING  FOB SIDS  RESEARCH

Mr. Michel. How much are you allocating for sudden infan t death research, 
and how much are the  other Institutes  allocating

Answer. NICHD funding for SIDS research in fiscal yea r 1977 is estimated at 
$7,700,000. We expect i t will be funded at approximately the same level in fiscal 
year 1978. The National Ins titu te of Child Health  and Human Development is 
the only Inst itute which will support research on SIDS in 1977 and 1978. Re­
search currently supported by other Insti tutes could contribute to our under­
standing of SIDS but is not directly related to discovering causes, identifying 
infants at  risk, and exploring preventive approaches.

TR AINING  PROGRAM

Mr. Michel. I note you have $9.2 million budgeted for training programs. Is 
there  really a shortage of researchers in the fields covered by your Ins titu te so 
tha t we need that much for training?

Answer. Yes; we believe tha t more investigators are needed in the fields cov­
ered by our Insti tute.  Although specific da ta are not available, we estimate re­
quirements for 300 additiona l trainees supported through the individual and in­
stitu tiona l NRSA mechanism. A study is being conducted by the National Acad­
emy of Sciences from which we hope to get be tter information concerning specific 
shortage areas as well as the magni tude of the  manpower pool with which we are 
dealing.

Current indications of the need include the demands for training resources tha t 
come to us through g rant  applicants who have identified a real need for the num­
ber of researchers they seek to train . These grant applicants comprise the com­
munity of research institu tions which, in turn, are the future employers of the 
trained researchers. Moreover, it  has been estimated tha t 10 percent of gran t re­
cipients each year are new researchers.  This a ttri tion  in the  manpower field sug­
gests there is a need to train new investigators in order to replenish the pool of 
scientists who do the research.

RESEAR CH GRANT FUND ING

Mr. Michel. In the fields covered by your Institute, what percentage of the 
grant applications received this year are receiving funding, and then what per­
centage approved by the study sections are  receiving funding?

Answer. Approximately 23 percent of the grant applications received are re­
ceiving funding, and about 31 percent of those approved are being funded.

BUDGET INC REASE

Mr. Conte. Dr. Kretchmer, you have been provided with an additiona l $5 mil­
lion in the Carter admin istrat ion’s budget for  research associated with alte rna ­
tives to abortion and the problems of adolescent pregnancy. What research will 
be supported by this additiona l $5 million? and is $5 million really enough to 
deal with the enormity of this problem ?

Answer. The $5 million will be used to fund research gran ts in those program 
areas  defined broadly as reproductive biology and research related to preg­
nancy and antenata l problems, including antenata l nutrit ion and other factors  
in fetal development. Since we will be funding approximately only 29 percent 
of those competing grants which have been approved, many worthwhile projects 
could be supported with additional  funds. Of course, the $5 million increase will 
be used to fund the highest prio rity grants.

NU TR ITION  RESE ARCH

Mr. Conte. I know that your Ins titu te is very involved in childhood nu trition 
and nutrit ion research. Could you provide some information on the importance
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of thi s resea rch, and  how childhood nu trit ion  may affect adult s many  years 
later?

Answer. Nutrit ion  research  has  advanced sufficiently so th at  we can define the  essentia l nu trie nts  of die t However, the importance  of nu tri tion as an ins trum ent  of preventive  and  c ura tive medicine, and its impact on a du lt health, is only beginning to be fully  apprecia ted. We know, for  example, th at  ma lnu tri­tion during pregnancy can significantly  affect the  development of bra in cells in the  fetus and  that  ove rnutriti on can produce an obese infant , predisposed to obesity in adulthood and to the  disea se sta tes  that  are associated with  obesity. It  is known that  nut riti on can modify the  outcome of diseases  of genetic origin. There is increasin g evidence th at  components of our die t may lead to degen­era tive diseases. The application of these  and fut ure  discover ies can have im­portant significance fo r ad ult  health  and  qua lity  of life.
Mr. Conte. I un de rs tand  th at your  In st itut e rec ent ly prep ared  a sta ff pape r on nu trit ion  research. Can you sha re some of the  conclusions of th at  report with us?  Where should we be headed in nu trit ion  re lated re search?
Answer. As the result  of discuss ions among NICHD staff and consultat ion with non-Federal scientists,  we have identified severa l prio rity  are as for future  

nu tri tio n research.
Highes t prio rity  would be given to studies to define optimum nut riti on for  pregna nt women, partic ula rly  for adolescents 15 years of age and younger, in order to enhance str uc tura l and functional fet al development and to minimize pregnancy risks such as toxemia and  pregnancy associated  hypertension.Emphasis would also be given to research  to determine the compara tive meta­bolic competence of norm al infant s, low bir th weigh t infant s and  prematu rely  born infa nts.
A key effort would involve studies on the impact of substitutio n or supplemen­tation of die tary components on physical and inte llec tua l growth and develop­ment  in low bir th weight  and  prem aturely  born infants.
We would promote research  to dete rmine the  biological, behav ioral , and cul­tu ra l dete rminan ts of tas te  and food preferences. Important areas of concern include the  early identi fication of tendencies to obesity in infancy and the rela­tionship  of obesity  in childhood to adult  obesity and to chronic diseases associa ted 

with obesity.
Mr. Conte. Given the  im portance  of nut riti on research, do you believe that  ade­qua te amounts  of  money a re  being devoted to i t? What pa rticu lar  a rea s a re being neglected because of lack of funds?
Answer. In fiscal year 1977 we are  support ing research  a t a level of  about $13.5 million in the  broad area of nut riti on,  and we expect that  amount to increase by abou t ano the r $0.5 million in fiscal year 1978. While we a re  supp orting resea rch on some imp ortant problems given the current level of support, the re are  othe r signif icant problems th at  could be addressed if add itional fund s were made ava il­able. Additional funds  could be used to support studies to find o ut the  most appro­pri ate  way to feed low b irth weigh t infants  and  sick newborns. Recent  technologic advan ces have made i t possible to iden tify  th e various components of human  milk, in term s of bo th nu tri tional and immunologic facto rs. Identifica tion of these com­ponents will make possible the  precise dete rmin ation of their  physiologic func­tions. This information could be applied to the improvement of diet  formulas so th at  mothers could make a choice abou t how to feed the ir babies.

BIRT H DEFECTS

Mr. Conte. I unders tand that  over 10 percent, perhaps as many as 15 percent of all Americans suffer from some form of bir th defect. What research  is your In sti tu te  pursuin g in this a rea ? Are there  pa rticular  pa rts  of b irth defec t research th at  are pre sently underfunded?
Answer. Bir th defects or congenital  anomal ies may be e ither genetically based or occur a s a  re sul t of some physical, nut riti ona l, infectious, chemical or hormonal influence on the  developing embryo. The Insti tute is supporting ongoing p rojects th at  address  a variety of topics, including stud ies of human malfo rmations, ex­per ime nta l developmental  biology, embryonic development , morphogenesis, devel­opment  of the  fetus , and  the newborn.
In fiscal yea r 1977 we are  supp orting resea rch on congenital anomal ies at  a level of abou t $13.3 million, and we expect th at  amount to increase by about $1 

million  in fiscal year 1978. If  add itional  funds  become avail able,  we would in­crease our research  efforts  a imed at  identifying genetic  anteceden ts of s tru ctural
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and metabol ic impa irments. Emphasis  would be given  to stud ies on th e effects of 
drugs—both therapeut ic and nontherapeutic , but  not drugs of abuse—on the 
pregnant  woman and her  fe tus. We would also encourage research  a imed at  defin­
ing physiological and behaviora l modifications in the  newborn, child, and adoles­
cent rooted in early ma ternal  exposure to drug s and other pharmacologically 
active  materia ls.

ME NT AL  RETARDATION

Mr. Conte. What abou t research  on childhood men tal ret ard ation? Is the  In ­
sti tut e involved in  th at? Does i t app ear  anywhere  o ther  t han  the specific re ta rd a­
tion l ine item?

Answer. Resea rch on men tal ret ard ation is supported  thro ugh  a var iety of 
activitie s in the NIOHD. For  example, it has  been shown th at  men tal abil ity 
is dependent upon bir th order, bir th traum a, and a var iety of events that  take 
place during pregnancy. These  la tte r would include envi ronmental influences 
such as poor nut ritio n, infection, and drugs such as alcohol. Socio-cultura l en­
vironment, too, is a major con tributor to mental disabili ty in children. Env iron ­
mental fac tors would include the  abil ity and  efficiency of the  mother , the  home 
environment, and problems rela ted  to cul tural depr ivation. Consequently, the 
In sti tu te’s major  ini tia tives in the area of mental  retard ation  involve investi­
gations  of high risk  pregnancy, especially  pregnancy in the ado lescen t; nu tr i­
tion al stud ies which relate  to specific needs of the  in fa n t; and investiga tion of 
the mechanisms of genetic  and  congenital problems involved in brain develop­
men t As you can see, mental ret ard ation  research  involves the ent ire mothers 
and  children resea rch program.

DY SLEX IA

Mr. Conte. Sometimes pa rticu lar  hea lth problems seem to fal l between the  
jur isd ict ion al cracks  between hea lth ins titu tes.  One of those seems to be dyslexia . 
Is any  serious research  being done on dyslexia? How much money is being put  
into  dyslexia research ? In your professional judgm ent, is th at  an adequa te 
amount?

Answer. Developmental dyslexia is the  most prevalent  lea rning diso rder  
among children who are  of normal intelligence  and  have  adequa te vision and 
hear ing. Our research  program in this are a is in its early stages, with some 
$400,000 being allocated in the 1978 budget  request. In my professiona l judge­
ment  the  NICHD could use an add itional  $1 million to expan d thi s resea rch, 
with emnhas is on speech and language acqu isitio n and acquisition  of read ing 
capabil ity as rela ted to dyslexia. A specific objec tive is to develop an achieve­
ment tes t which could assess  the  major c >mt:onen<s of reading. This  will be an 
impor tan t tool to help resolve  the  problems of definition  and  diagnosis of 
dyslexia.

premature delivery

Mr. Conte. In your sta tem ent  you refe rred  to the identi fication of a specific 
population of women with  a high risk  of rec urr ent pre ma ture delivery. What 
sor t of popula tion is that? How can premature  delivery be safely preve nted?

Answer. Women who have  a high risk  of rec urr ent premature delivery in­
clude adolescents, partic ula rly  those  of  age 15 y ears  o r young er; women who are 
over 35 years of age; and women who have h ad six or more previous pregnancies 
th at  term inated beyond 20 weeks gestation  (fu ll ter m= 37  weeks ges tat ion ). 
These risk  conditions are exacerb ated  by lower socioeconomic sta tus , poor nu­
tri tio na l s tatu s, and previous premature de livery.

Bed res t for the pat ien t at  high risk  for pre ma ture labo r dur ing  the las t 12 
weeks of pregnancy has  been used with some success to prevent the  p rem atu re 
onset  of labor.

The most cer tain  means of preventing pre ma tur ity  is for the  p regnan t women 
to be young, but older than 1G years of a ge; to be c f good socioeconomic s ta tu s; 
to be within normal limits of weight for he ight ; and to h ave  a good reproductive histo ry.

sudden infant death syndrome

Mr. Conte. Could you tell me more about your research  into sudden inf ant 
death syndrome (S ID S) ? Have there been any ma jor  advan ces? Or is every ­
thing s till largely supposition ?

8 7 -1 55  0  -  77 -  65
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Answer. Dur ing 1976 the  NICHD continued to expand its  research  efforts 
in the  sudden infan t dea th syndrome. The objectives of the In sti tu te’s SIDS 
resea rch program are  to incre ase und ers tanding of the  causes and  underlying 
mechan isms of the synd rome; to identify infants at  risk  of becoming vict ims; 
to explore  preventive  ap pro aches; to e lucidate  the impact of a  sudden and  unex­
pected infant  dea th on the  subse quent behavior of pare nts,  siblings, and the 
extended family ; and to inform the  scientific and general communities  abou t 
SIDS thro ugh  workshops, conferences, and  publ ications.

As a res ult  of Insti tute supported  investiga tions between 1972 and 1976, it 
is evident th at  SIDS babies are not the  heal thy infants before dea th th at  they 
were once believed to be. These inf an ts appear to have subtle  physiologic defects 
of a neurologic, car dio respira tory  an d/or  metabolic  nature , yield ing increasin g 
evidence th at  the  syndrome is not caused by a single mechanism as previously 
believed. Inst ead , a number  of developmental, environmental, and pathological 
fac tors  are  involved, which unde r a complex set of circu mstances  int era ct to 
produce a  sudden and unexpected inf ant death.

NICHD supported  scientis ts have shown that  periodic cessa tion of breathing 
(apnea) and  associated  changes in hear t ra te  in inf ants dur ing  sleep are  
chara cte ris tics in the  early months of life. Resea rch has also revealed that  
freq uent apneic  periods are  more likely to occur in infan ts considered  to be 
at  high risk  for SIDS, for example, those who are  growth retard ed in utero. or 
prematurely born. Prolonged apneic  episodes ultim ately affect avai labi litv  of 
oxygen to tissues.  There is also prel iminary evidence th at  inf ants at risk  for 
SIDS may be identified by c harac ter isti c c ry p atte rns . Othe r s tudies us ing anima l 
models ha ve shown that  s timulat ion by cer tain liquids (cow’s milk, sugar-water ) 
of the  nerve contro lling the  function of the  upper  airw ay can cause apnea that  
may res ult  in death.  A high er incidence of brief apneic pauses and more fre ­
quent regurg itat ion  of stomach content s have been documented in studies of 
“nea r miss” infants than in infant s not  e xhibiting  “nea r miss” episodes. Fu rth er ­
more, varying patte rns  of he ar t ra te  in rela tion  to specific sleep stages (deeD 
sleep or REM sleep, rapid eye movement) has  been observed in normal infan ts. 
Studies are underway to determine  if  similar  or diffe rent and  unusual pat terns 
exis t in “near miss” infan ts and siblings of victims. These findings are  dis­
closing severa l possible causes for the  appearance of apneic episodes in  app aren tly 
hea lthy  infa nts .

Emphasis  in 1978 will be directed  toward explo iting  the  above-mentioned 
early leads in addit ion to defining t he  neurologic, respira tory , infect ious, genetic, 
and environm enta l fac tors which singly or in any combination may contribu te 
to the  syndrome. As always,  the major stress will be to ward ear ly identif ication 
of probable  v ictims of SIDS and evaluation of prevent ive approaches.

OYSTIO FIB RO SIS

Mr. Conte. What is being done to develop a screening procedure  for  cystic 
fibrosis ?

Answer. We are actively examining  cells derived from patients  with  cystic 
fibrosis in  an effort to develop a mean s of detec ting cystic fibrosis using  cells 
grown in tissue culture. Although it  is clea r that  cells derived from people with  
cystic  fibrosis rea ct differently and appear different under the microscope (using 
special sta ins ) tha n do cells from people who do not  have  cyst ic fibrosis, we 
have not  developed a reliable tes t as  yet. The key cause of cystic fibrosis remains 
unknown.

MALE CONTRACEPTIVE

Mr. Conte. What research  is being done to develop an effective male con­
traceptive?  How much effort  is being devoted to this project?

Answer. Clinical  tri al s currently underway suggest th at  sperm produc tion 
can be blocked without concomitant decrease in the  male sex drive. However, 
drugs  which are now avai lable have cer tain limitat ions involving insufficient 
effectiveness and shor t duratio n of action.  Therefore, we are  examining  several 
compounds which are  much more potent  and longer  acting than  the ones cur ­
rently used. The  most promising of these drugs will then  be subjected to 
toxicological evaluatio n before we use them in men. We project a time lag of 
about two yea rs before th e fi rst c linical t ria l.
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In fiscal year 1976, we supported 11 projects at a cost of $1,318,000 for re­
search related to male contraceptive development. Also, 13 projects were funded, 
at a total of $1,075,000, which evaluated existing methods of male contracep­
tion (including steril ization). In addition, 61 projects with funding totaling 
$3,608,000 were supportetl for research into the basic reproductive processes of 
the male. This information is needed in order to gain new leads for use in  the 
development of male contraceptives. Fiscal year 1977 funding for research re­
lated to the development of male contraceptives is est imated at $1,400,000. Male 
contraceptive evaluation funding is estimated at $1,130,000 and approximately 
$3,800,000 will be spent in fiscal year 1977 on research into the basic reproductive 
processes of the male.

NUTRITION

Mr. Conte. How are the various Inst itutes coordinating thei r research on 
nutrition? Are there any jointly funded projects in this area?  Who has overall 
responsibiity for nutrit ion ?

Answer. We have a coordinating committee for nutrit ion at the NIH level 
which has interagency connections. The committee recently completed an analysis 
of what is being done in nutri tion research throughout NIH. I t is anticipated that  
interact ion of members of this committee will promote a more effective NIH 
effort in this area. There are no jointly funded pro jects in nu trition at this time. 
The National Ins titu te of Arthr itis, Metabolism and Digestive Diseases is cur­
rently providing the most funding for nutrit ion research. However, Dr. Fred­
rickson is now considering designating the lead role to the NICHD.
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JUSTIFICATION OF THE BUDGET ESTIMATES

A ppro p ri a ti on  E st im ate

N ati ona l I n s t i t u t e  o f  C hild  H ea lth  and  Human Developme nt

For necessary  expenses to  [T o]  c a rry  out [e xce pt as o th e rw is e  

p ro v id e d ,!  t i t l e s  IV and  X o f  th e  P u b li c  H ea lth  S e rv ic e  Act  w ith  

re s p e c t to  c h il d  h e a lt h  and human de ve lo pm en t,  ^$ 1^ 5,5^ 3,00 0^

$ 256 ,7 $ ;, 000 .

I Department o f Health, Education, and Uelfare 
Appropria tion  Ac t, 1977; ad di tio na l au tho riz ing  
le g is la tion  to be proposed fo r  $65 ,535,00 0.)

E xp la na ti on  o f  Lan gua ge Cha nge s

The pr op os ed  la ngu ag e ch an ge s a re  bein g  made to  ha ve  co n sis te n c y  
among th e  v a ri o u s  a p p ro p r ia ti o n s  o f NIH.
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  C h il d  H e a lt h  an d Human D ev elop m en t 

Am ounts  A v a il a b le  f o r  O b li g a ti o n —'

A p p ro p r ia ti o n .. ....................... . . ...............................,  . . .

1977
Appropriation
$ 1 ^ 5 ,5 ^ 3 ,0 0 0

1978
E s ti m a te  

$ 1 5 5 ,7 6 1 ,0 0 0

1 /  E x c lu d es  th e  fo ll o w in g  am ou nt s f o r  re im b u rs a b le  a c t i v i t i e s  c a r r i e d  
o u t by  t h i s  a c c o u n t:  19 77  -  $ 5 ,0 0 0 ; 1978  -  $ 5 5 ,0 0 0 .



N ati o n a l I n s t i t u t e  o f  C h ild  H eal th  and Human De velop me nt

Bud ge t Mechanism

Number
1 9 7 7 1 /

FTE— Amount Number Amount

G ra nts
R eg ula r

6 k ,8 56 ,0 00No ncom petin g.................. 878 $ 60,6 26 ,0 00 893 $
Co mpe tin g......................... 9k 7 ,3 15,0 00 121 8 ,7 12 ,0 00
New...................................... 21k l k , 69 0, 00 0 216 l6 .k 2 5 .0 0 0
Supple m enta l..................

S u b to ta l.......................
! 10) 60 0. 00 0 ( 10) 6nn,nnn

1, 18 6 83,2 31,0 00 1, 23 0 90,5 93 ,0 00
S p e c ia l

M en ta l r e ta rd a ti o n
re s e a rc h  c e n t e r s . . . 12 5,6 08,0 00 12 5, 608,0 00

R es ea rc h c a re e r
76 l, 9 k 0 ,0 0 0 1 .9 68,0 0077

S u b to ta l....................... 88 7,5k8,OOO 89 7,5 76,0 00
T o ta l re sea rc h  g r a n t s . . 1, 27 k 90,7 79,0 00 1, 31 9 98,1 69 ,0 00

T ra in in g  Pro grams
In d iv id u a l award s

No ncom petin g.................. 108 108 l, 5 k 0 .0 0 0 215 215 3 ,3 23,0 00
New...................................... 152 152 2.1 28 .0 00 25 25 kOO.QOQ

S u b to ta l....................... 260 260 3,8 68,0 00 2k0 2k 0 3, 723,0 00I n s t i t u t i o n a l  aw ard s
No nco mpetin g .............. 52

10
353

50
k ,97 7, 00 0 

90 0. 00 0
56 385 5 ,k 79,0 00

New......................................
S u b to ta l....................... 62 1*03 5 ,8 77,0 00 56 385 5,k79 ,OOO

T o ta l t r a in in g  prog rams 322 663 9 ,7 k5,0 00 296 625 9,2 02 ,0 00

R es ea rc h  and de ve lo pm en t
c o n t r a c ts ............................. 199 2 0 ,6 k l, 0 0 0 205 2 1 ,2 90 ,0 00

In tr am u ra l re sea rc h
L abora to ry  and  c l i n i c a l

r e s e a rc h ........................... — lk.5 k5.OO O — 16 ,9 85,0 00
Ep id em io lo gy  and

b io m etr y ........................... — 67 9, 00 0 — 68 2, 00 0

D ir e c t o p e ra ti o n s ................ — 7,8 k8,0 00 — 8,1 57 ,0 00

Prog ram  ma nagem ent..............

T o ta l ...........................................

1 .1 06.0 00 1.2 76 .0 00

___ lk5 ,5k3,O OO 15 5, 761,0 00

— F u ll -t im e  e q u iv a le n ts
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Summary o f Chang es

1977 E st im ate d  O b li g a ti o n s ................................................................................
1978 E st im ate d  O b li g a ti o n s ...............................................................................

Net  chan ge.............................................................................................

IlH S.S ^. O O O
155, 76 1, 00 0

+ 10 ,2 18 ,0 00

1977 Bas e Change fro m Sa se
 Po s ■Amount Pos  ■Amount

In c re a s e s :

1. W it h in -g ra de  pa y in c r e a s e s ................ ' — $ 13 6, 00 0 — +$ 93 ,0 00
2. Wage Boa rd  pa y in c r e a s e s ..................... 50 ,0 00 — + 1 ,0 00
3. F ed era l Em pl oy ee s'  Co mpe ns at ion

Fu nd ...........................................................  • 8 ,0 00 — + 16 ,0 00
1*. In c re a se d  s e rv ic e  an d su pp ly

fu nd  c o s t s ................................................ 79 0,00 0 — + 95 ,0 00
5. F e d e ra l Tel ec om m un ic at io ns  Sy ste m. 75 ,0 00 . — + 3, 00 0
6. Payment fo r  c e n t r a l ly  fu rn is h e d  

s e r v i c e s . . . . . . . . . . .............................. — 7 ,0 15 ,0 00 — + 1 ,8 85 ,0 00
■ (S ta ndard  le v e l u s e r  c h a rg e ) .. — (2 19,0 00) ,'5 2,00 0)

S u b to ta l.................................. — — + 2 ,0 93 ,0 00

B. Pr og ra m :
1. R es ea rc h G ra n ts :

a . R eg ula r Pro gra m
(1 ) No ncom pet ing  c o n ti n ­

u a ti o n s  c o n v ert ed  from
co m pe tin g s t a t u s .............. — 60 ,3 73,0 00 — +22 ,31*2,000

(2 ) Co mp eting  (ne w,
c o n ti n u a ti o n s  and
s u p p le m e n ta l ) ..................  — 22,6 05 ,0 00  — +2 5,7 37 ,0 00

b . S p e c ia l Prog ram s
(1 ) R es ea rc h c a r e e r  pro gr am s.  — 1,91*0,0 00 — + 28 ,0 00

2.  T ra in in g  Pr og ra m s:
a . In d iv id u a l

(1 ) No ncom petin g fe ll o w sh ip s
con v ert ed  from 
co m pe tin g s ta tu s  and 
a s s o c ia te d  in c re a se d
c o s t s ....................................... — 1 ,5 10 ,0 00  — + 2,1 *25 ,000

(2 ) Co mp eting  f e l l o w s h ip s . . . .  — 2 ,3 23 ,0 00  — + 1*00,000
b . I n s t i t u t i o n a l

( l )  No ncom petin g fe ll o w sh ip s  
c o n v ert ed  from  
co m pe tin g s ta tu s  an d 
a s s o c ia te d  in c re a se d
c o s t s ....................................... — 1 ,1 8 0 ,0 0 0  — + 90 9, 00 0



Summary o f Ch ang es -  Con tin ue d

3.  R es ea rc h and Devel opme nt C o n tr a c ts : 
( in c re a se  in  e f f o r t  in  popu­
l a t i o n  and re s e a rc h  fo r  m ot he rs  
an d c h il d re n  c o n tr a c t pro gra m s) .

1*. In tr am u ra l R es ea rc h:
a . Prog ram  in c re a se  to  su pport  

Ze ro Base A n a ly si s  employ ment 
p ro je c ti o n s  fo r  o th e r - th a n -  
pe rm an en t fu l l - t im e  p o s it io n s .

S u b to ta l .........................

T o ta l In c re a s e s . .  .

D e cre a ses :

A. B u i l t - i n :
1.  One l e s s  day o f pay ................................

S u b to ta l ........... . ...........

B. Pr og ra m :
1.  Res ea rc h G ra n ts :

a . R eg ul ar  Prog ram
(1 ) No ncom pet ing  co m pl et ed

o r con v ert ed  to  
co m pe tin g s t a t u s ..............

(2 ) Comp eting  co m pl et ed
o r conver te d  to  no n­
co m pe tin g s t a t u s ..............

2 . T ra in in g  Pr og rams:
a . In d iv id u a l

(1 ) Noncom pet ing  c o m p le te d .. .
(2 ) Comp eting  fe ll o w sh ip s

co m pl et ed  o r convert ed  
to  no nc om pe tin g 
s t a t u s ....................................

b . I n s t i t u t i o n a l
(1 ) Comp eting  fe ll o w sh ip s

co m pl et ed  o r convert ed  
to  no nc om pe tin g 
s t a t u s ....................................

c . T ra in in g  G ra nts
(1 ) No ncom pet ing  c o m p le te d .. .

3.  Prog ram  Management
a . D ec re as e o f 2 p o s i t io n s ..............

S u b to ta l.........................

T o ta l D ecre ases . . .

T o ta l Net  C ha ng e. .

1977 Base Change  from Base
P o s . ' Amount P os. Amount

- $20 ,61*1,0 00 - +$ 61*9,000

16 ,2 85 ,0 00 + 70 0,00 0
— — — +5 3, 19 0, 00 0

- — - +55 ,2 83 ,0 00

8, 352,0 00 32 ,00 0
32 ,000

— 60,3 73 ,0 00 — -1 8 ,1 12,0 00

- 22,6 05 ,0 00 - -2 2 ,6 05,0 00

- 1 ,5 ^0 ,0 00 - 61*2,000

- 2 ,3 28,0 00 -  2 ,3 28 ,0 00

__ 90 0,00 0 __ 90 0,00 0

- 3, 79 7,0 00 — 1*07,000

1.9 1 ,3 15 ,0 00 -2 39 ,000
— -2 -1*5,03 3,0 00

- — -2 -1* 5,0 65,00 0

_ ___ -2 +10 ,2 18 ,0 00
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O b li g a ti o n s  by A c ti v it y

Page
R ef .

1977
A pp ro p ri a ti o n

1978
E st im ate

In c re a se  o r 
Dec reas e

Pos. Amount . Po s. Amount f o s . Amount

52 R es ea rc h fo r  m ot he rs
and. c h i ld r e n ............ — $71 ,1458,000 — $7 5,9 10,0 00 ----  +$4 ,4 52 ,0 00

57 P o p u la ti o n ..................... — 1*9 ,707,00 0 — 52,7 51,0 00 ------- 4- 3 ,0 44,0 00

61 In tr am u ra l re s e a rc h . 199 15 ,2 24,0 00 199 17,6 67,0 00 -------  4- 2 ,4 43 ,0 00
S ta ndard  le v e l

u se rs  c h a r g e . . . . (1 12,0 00) (1 34,0 00 ) (+ 22 ,0 00 )

64 D ir e c t o p e ra ti o n s . . . 129 7,8 48 ,0 00 129 8 ,1 57,0 00 _____ 4- 30 9,00 0
S ta ndard  le v e l

u se rs  c h a r g e . . . . (1 07,0 00 ) (1 37,0 00 ) (+ 30 ,0 00 )

65 Prog ram  m an ag em en t.. U9 1,3 06,0 00 U 7 1,2 76 ,0 00 -2  - 30 ,000

T o ta l o b l ig a t io n s .............. 377 145, 54 3, 00 0 375 155 , 76 1, 00 0 - 2  + 1 0 .2 1 8 .0 0 0
S ta ndard  le v e l  u se rs

c h a rg e .............................. (2 19,0 00) (2 71,0 00) (+ 52 ,0 00 )
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O b lig a t io n s  by  O b je c t

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se
o r

Dec re as e

T o ta l numb er o f pe rm an en t
p o s i t io n s ............................................... 377 375 -2

F u ll - ti m e  e q u iv a le n t o f  a l l
o th e r  p o s i t io n s .................................. 65 8U +19

Av erag e number o f a l l  em pl oy ee s. . 1*1*1 1*56 +15

P ers onnel co m pe ns at io n:

Pe rm an en t p o s i t io n s ......................... $ 8 ,5 58 ,0 00 $ 8 ,6 98 ,0 00 + 11*0,000
P o s it io n s  o th e r  th an

per m an en t........................................... 61*1* ,0 00 l,00 l» ,0 00 + 36 0,00 0
O th er  p e rs o n n el co m p e n sa ti o n .. . 33 0,00 0 35 0,00 0 + 20 ,0 00

S u b to ta l,  pers onnel
co m pen sa tion ........................... 9 ,5 32 ,0 00 10 ,0 52,0 00 + 52 0,00 0

P ers onnel b e n e f i t s ................................ 1 ,3 31 ,0 00 1,3 83 ,0 00 + 1*9,000

T ra v e l and t r a n s p o r ta t io n  o f 
p e rs o n s .................................................... 35 5, 00 0

55 ,0 00

36 0,00 0

60 ,0 00

5, 00 0

5, 00 0T ra n s p o rt a ti o n  o f th in g s .................. +

R en t, co m m un ic at io ns , and
u t i l i t i e s ............................................... 1*50,000 1*70,000 + 20 ,0 00

P r in ti n g  and re p ro d u c ti o n ................ 25 0, 00 0 25 0, 00 0 —

O th er s e r v ic e s :

P ro je c t c o n t r a c ts ............................. 20,61*1,00 0 ' 21 ,2 90 ,0 00 + 61*9,000
Paymen t fo r  c e n t r a l ly  fu rn is h e d  

s e r v ic e s ............................................. 7 ,0 15 ,0 00 8 ,9 00 ,0 00 + 1,8 85 ,0 00
O th e r.................................................... 3,1*37,0 00 3,1 *75 ,000 38 ,000

S u p p li es  and m a te r ia l s ....................... 1 ,5 50,0 00 .1 ,650 ,0 00 + 10 0,00 0
Equ ip m en t.................................................... 1*00,000 50 0,00 0 ♦ 10 0,00 0
G ra n ts , s u b s id ie s , and

c o n t r ib u t io n s ...................................... 100,521*, 000 10 7.3 71,0 00 + 6,81*7,0 00
T o ta l o b li g a ti o n s  by o b je c t 11*5,51*3,000 15 5, 761,0 00 + 10 ,2 18 ,0 00



S ig n i f ic a n t  Item s in  House  an d Senate

A p p ro p ri a ti o n  Comm itte e P ep o rt s

Ite m

1977  Sen at e Rep or t

1. The Comm ittee d ir e c te d  th a t  
in c re a se d  em ph as is  be  fo cu se d 
on fi n d in g  ways to  id e n t i f y  
p o te n ti a l-  SIDS • v ic ti m s  an d th a t  
th e  I n s t i t u t e  sh ould  c o o rd in a te  
i t s  prog ram w ith  th a t  o f  th e  
H ea lth  S e rv ic es  A d m in is tr a ti o n  
(p ag e 58).

2.  The Comm itte e e x p ec ts  th e
I n s t i t u t e  w i l l  re p o r t duri ng  
th e  h e a ri n g s  e x a c tl y  wh at ha s 
be en  done to  i n i t i a t e  and 
in c re a se  su pport  fo r th e  
m enta l r e ta r d a t io n  prog rams 
o f  th e  I n s t i t u t e  (p ag e 59 )•

A ct io n ta k en  o r  to  be  ta k en

1.  The I n s t i t u t e  su p p o rt s  re s e a rc h  
c o n tr a c ts  wh ich a re  co nce rn ed  w it h  
id e n t i fy in g  r i s k  in d ic e s  by s tu d y in g  
in fa n ts  who ha ve  succumb ed t o  SIDS 
and in f a n ts  who a re  p ro d u c ts  o f 
prob le m  p re g n a n c ie s , o r who se d e l i ­
ve ry  was c o m pli cate d  by  th e  
pre m at ure  o n se t o f  la b o r . P r e l i ­
minary work ha s b een  co m ple te d on 
th e  e s ta b li sh m e n t o f  a SIDS Cas e 
R e g is te r  to  bo th  id e n t i f y  and  
fo ll ow -u p  in f a n ts  a t  r i s k  fo r 
becomi ng  v ic ti m s  o f  th e  sy nd rome.  
C oo rd in a ti o n  o f  SIDS a c t i v i t i e s  
w ith  th e  H e il th  S e rv ic e s  Ad minis­
t r a t i o n  (ESA)' i s  ac co m pl is he d 
th ro ugh  th e  In te ra g e n c y  Panel on  th e  
Sudden  In fa n t Dea th  Syndrom e wh ich 
ex p lo re s  a p p li c a ti o n s  o f  new 
re s e a rc h  fi n d in g s  fo r  id e n ti fy in g  
in f a n t s  a t  r i s k .

2. The I n s t i t u t e 's  e f f o r t s  to  i n i t i a t e  
and in c re a s e  su pport  fo r  i t s  m en ta l 
r e ta r d a t io n  pr og rams g iv e  em ph as is  
to  th e  sea rc h  fo r  cau se s an d means 
fo r  p re v e n ti n g  m enta l r e ta r d a t io n  
and r e la te d  dev el opm en ta l d i s a b i l ­
i t i e s .  T h is  support  p e rm it s  in ­
v e s t ig a t io n s  in to  a l l  cause s o f  
m en ta l r e ta r d a t io n  in c lu d in g  i t s  
le a d in g  cau se s foun d in  d is o rd e rs  o f  
pre gn an cy  an d in fa n c y , g e n e ti c  d is ­
o rd e r s , an d env ir onm en ta l so u rc es .
A d e ta i le d  p re s e n ta ti o n  o f  wh at t h i s  
I n s t i t u t e  has do ne  to  in c re a se  
su ppci 't  f o r  m enta l r e ta r d a t io n  p ro ­
grams  i s  cover ed  in  th e  s p e c ia l 
C ongre ss io na l r e p o r t on M en ta l 
R e ta rd a ti o n  which  ha s be en  su bm it te d  
to  th e  Sena te  A p p ro p ri a ti o n  
Co mm ittee .



A u th o r iz in g  L e g is la t io n -

1978

L e g is la t io n
A p p ro p r ia ti o n

A u th o r iz a ti o n  R equeste d

P u b li c - H e a lt h  S e rv ic e  A c t,
S e c ti o n  301  -  R esearc h  an d 
I n v e s t i g a t i o n s ,  in  g e n e r a l ........................

P u b li c  H e a lt h  S e rv ic e  A c t ,
T i t l e  IV , P a r t  E -  N a ti o n a l
I n s t i t u t e  o f  C h il d  H e a lt h
an d Human D evel opm en t....................................

P u b li c  H e a lt h  S e rv ic e  A c t,
T i t l e  IV , P a r t  I -  N a ti o n a l R esearc h  
S e rv ic e  A w ar ds .....................................................

P u b li c  H e a lt h  S e rv ic e  A c t,
T i t l e  X,  S e c ti o n  100b -  Fam ily 
P la n n in g  an d P o p u la ti o n  R ese arc h  
A ct  o f  1975 ............................................................

I n d e f i n i t e

I n d e f i n i t e - ^

$ 9 3 ,6 1 6 ,0 0 0  -

3 /1 / 5 ,8 1 2 ,0 0 0  -

1 /  5 6 ,3 3 3 ,0 0 0  H

1/ A u th o r iz a t io n  e x p i r e s  S ep te m ber 30 , 
i s  p e n d in g .

1977; e x te n s io n l e g i s l a t i o n

2 j  Fund in g  e s t im a te  o n ly .

3 / Fund in g  e s t im a te  o n ly .  E xc lu des  $ 3 ,3 9 0 ,0 0 0  f o r  o ld  t r a i n i n g  p ro g ra m s.
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N ati o n a l I n s t i t u t e  o f C hild  H eal th  and Human Developme nt 

COMPARABLE

Year

Bu dget 
E st im ate  

to  Con gr es s
House

Al lowa nce
Sen at e

Al lowa nce A p pro p ri a ti on

1968 $ '6 1 ,1 0 5 ,0 0 0 $ 61, 10 5, 00 0 $ 69,1 75,0 00 $ 61 ,0 92, 000

1969 71 ,1 91,0 00 66,6 56,0 00 72,1 56,0 00 68,9 23 ,5 00

1970 71,6 19,0 00 68,8 95 ,0 00 76 ,5 97,0 00 71 ,8 36, 000

1971 89,7 23 ,0 00 89,8 56,0 00 89,8 56,0 00 90 ,1 80,0 00

1972 99,6 36 ,0 00 105, 56 7, 00 0 12 1,5 32,0 00 11 2, 32 6, 00 0

1973 110,0 31,0 00 125, 88 1, 00 0 155, 15 2, 00 0 12 5, 881,0 001/

1971 106 ,6 11 ,0 00 12 5,1 86,0 00 135, 18 6, 00 0 12 5,38 7,00 02 ./

1975 110 ,0 92,0 00 105,1 33,0 002/ 12 8,2 71,0 00 12 6, 06 7, 00 0

1976 106,2 31,0 00 127,0 58,0 00k/ 127,0 58 ,00 Qk ./ 136,5 73, 000 5/

1977 129, 883 ,0 00 110, 31 3, 00 0 150, 31 3, 00 0 11 5, 51 3, 00 0

1978 155 ,7 61 ,0 00

1 / Thi s a p p ro p r ia ti o n  a u th o r it y  was th e  c o n ti n u in g  r e s o lu ti o n . The
a p p ro p r ia ti o n  amount was th e  House A llo w an ce , wh ich  was th e  lo w er  o f 
th e  House o r Sen at e am ounts  in  th e  f i r s t  ve to ed  b i l l .

2 / A p p ro p ri a ti o n  a f t e r  re d u c ti o n  a u th o ri z e d  by  P .L . 93 -1 92 .

3 / Exc lu de s fu nds  fo r  re s e a rc h  and de ve lo pm en t c o n tr a c ts  wh ich were  no t 
c o n si d e re d  by  th e  House due to  e x p ir a ti o n  o f a u th o r iz in g  l e g i s la t i o n .

1/  Exc lu de s fe ll o w sh ip s  an d t r a in in g  g ra n ts  no t co n si d e re d  due  to  pe nd in g 
l e g i s l a t i o n  ($ 9 ,5 1 5 ,0 0 0 ).

5 / In c lu d e s  $9 ,5 15,0 00 fo r  t r a in in g  prog rams a u th o ri z e d  by th e  c o n ti n u in g  
r e s o lu ti o n .

NOTES: A/ P r io r  to  19 75 , th e  budget was p re se n te d  on a mechani sm b a s is  r a th e r  
th a n  pr og ra m . Fun ds w it h in  th e  a p p ro p ri a ti o n s  fo r 1967  th ro ugh  1971 
fo r  ag in g  re s e a rc h  a re  no t i d e n t i f i a b le  and , th e r e f o r e ,  a re  in c lu d ed .

B/  The f ig u re s  p re se n te d  in  t h i s  ta b le  ha ve  be en  a d ju s te d  to  r e f l e c t  th e  
t r a n s f e r  o f  some m aj or fu n c ti o n s . Th is  p e rm it s  a more o b je c ti v e  com­
p a ri so n  o f  th e  amount c o n ta in ed  in  th e  budg et  y e a r w it h  am ounts  in  
p r io r  y e a r s . Fo r ex am pl e,  th e  r e s p o n s ib i l i ty  fo r fu ndin g o f G en er al  
R es ea rc h Su pp ort  G ra nts  i s  no lo n g e r th e  fu n c ti o n  o f t h i s  I n s t i t u t e .  
The am ounts  o r ig in a l ly  co n ta in ed  in  t h i s  ac co unt in  p re v io u s  y e a rs  fo r  
t h i s  p a r t i c u la r  prog ram ha ve  be en  rem oved fo r  co m p a ra b il it y  pu rp ose s.
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N ati ona l I n s t i t u t e  o f  C hild  H ealt h  and Human De velop me nt

ACTUAL

Bu dge t

Ye ar
E st im ate  

to  Co ng ress
House

Allo wan ce
Sen at e

Al lowa nce A p p ro p ri a ti o n

1968 $ 68,6 21 ,0 00 $ 68,6 21,0 00 $ 71 ,6 21 ,0 00 $ 68 ,6 21,0 00

1969 75,3 91,0 00 70,8 59,0 00 76 ,3 59,0 00 73,1 26 ,5 00

1970 75,8 52,0 00 73,0 98,0 00 80 ,8 00,0 00 76 ,0 95 ,0 00

1971 93,3 03,0 00 91,1 36,0 00 91 ,1 36,0 00 91,7 60 ,0 00

1972 10 3, 23 2, 00 0 10 9,6 68,0 00 12 6, 09 3,0 00 116,1 27, 000

1973 127, 21 1, 00 0 13 0,1 29,0 00 160,0 00 ,0 00 1 3 0 ,l 2 9 ,0 0 0 1-/

1971 10 6, 67 9, 00 0 12 5,2 51,0 00 13 5, 25 1,0 00 125 ,1 55 ,0 0CHZ

1975 121, 89 7, 00 0 1 2 0 ,2 3 2 ,0 0 0 ^ 11 5, 00 0,0 00 111,9 66, 000

1976 10 6, 06 2, 00 0 126 ,889,OOoi±/ 1 2 6 ,8 8 9 ,0 0 0 ^ 13 6, lO l,O O(A /

1977

1978

12 9, 88 3, 00 0

15 5,7 61,0 00

110, 313,0 00 150,3 13, 000 11 5, 513,0 00

1 / This  a p p ro p r ia ti o n  a u th o r it y  was th e  c o n ti n u in g  r e s o lu t io n .  The 
a p p ro p ri a ti o n  amoun t was th e  House A llo wan ce , wh ich was th e  lower  
o f th e  House o r Senate  am ounts  in  th e  f i r s t  v e to ed  b i l l .

2J  A p pro p ri a ti on  a f t e r  re d u c ti o n  a u th o ri z e d  by  P .L . 93 -1 92 .

3 / Ex cl ud es  re s e a rc h  and de ve lo pm en t c o n tr a c ts  which  were n o t c o n si d e re d  
by  th e  House due  to  e x p ir a ti o n  o f a u th o r iz in g  l e g i s l a t i o n .

1/ Exc lu de s fe ll o w sh ip s  an d t r a in in g  g ra n ts  not co n sid e re d  due  to  pe nd in g 
l e g i s la t i o n  ($ 9 ,5 1 5 ,0 0 0 ).

5./ In c lu d es  $9,5 15,0 00 fo r  t r a in in g  prog rams a u th o ri z e d  by th e  c o n ti n u in g  
r e s o lu ti o n .
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J u s t i f i c a t i o n

n a ti o n a l I n s t i t u t e  o f  C hild  H eal th  and Human Devel opme nt

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  o r 
D ec re as e

EoS . Amount P o s . • AmoUht P o s . Amount

Res ea rch fo r  m ot he rs
$ 71 ,1* 58,000 $ 75 ,9 10,0 00 1* ,1*52,000

.1*9 ,70 7,00 0 52,7 51,0 00 3,01*1*.000

In tr am u ra l r e s e a r c h . . . . • • 199 15,2 21 ,0 00 '199 17,6 67,0 00 — 4- 2,1*1*3,000

D ir e c t o p e r a t i o n s . . . . . . . .  129 7,81*8 ,000 129 8 ,1 5 f ,00 0 — 4- 30 9,00 0

Prog ram  man agem ent ......... • • > 9 . 1 ,3 06,0 00 ■*7 1 ,2 76,0 00 -2 30 ,0 00

T o ta l ........................... . . ' 377 H»5,5 1.3 ,00 0 375 .1 55 ,761 ^0 00 . -2 * 10 ,2 18,0 00

G ener al  S ta te m ent

The N a ti o n a l I n s t i t u t e  o f  C hild  H eal th  an d Human De velop ment i s  foun de d on 
th e  pre m is e th a t  t h e  e a r ly  phase s o f th e  human l i f e  c y c le  o f f e r  o p p o r tu n i ti e s  fo r  
p re v e n ti o n  o f  d is e a s e s , d is o r d e r s ,  and s o c ia l  handic ap ^ Which may a f f e c t  th e ' 
in d iv id u a l a t an y p o in t in  h is  o r h e r l i f e  sp an . The m is si o n  o f th e  NICHD i s  to  
se ek  ou t o p p o r tu n i ti e s  fo r  e a r ly  p re v e h ti o n  o f d is e a s e  an d d i s a b i l i t y ,  u s in g  th e  
to o ls  o f th e  b io m edic al  an d b e h a v io ra l s c ie n c e s , to g e th e r  w ith  de m ogr ap hic , 
b io m e tr ic  an d s t a t i s t i c a l  te c h n iq u e s . Thu s, th e  NICHD f o s te r s  a s te a d y  ex pa nsi on  
o f  kn ow led ge  on c h il d  an d m a te rn a l h e a l th ,  human dev el op m en t,  f e r t i l i t y  re gu­
l a t i o n ,  and th e  many fa c to r s  de te rm in g  th e  a d a p ta ti o n  o f in d iv id u a ls  an d popu­
la t io n s  to  v a ri o u s  eco nomic an d env ir onm en ta l c o n d it io n s . In  a d d i t io n ,  th e  NICHD 
se rv es  as  th e  s c i e n t i f i c  fo c a l p o in t fo r  a num ber  o f  fe d e ra l a g en c ie s  co nc er ne d 
w it h  im proved  h e a l th  fo r  m oth er s an d c h il d re n  an d w it h  fa m il y  p la n n in g .

S e v e ra l prob le m  a re as  ha ve  be en  s in g le d  ou t fo r  s p e c ia l  a t t e n t io n  by th e  
NICHD in  FY 1978 . Th ese a re  a re a s  in  which  in c re a se d  fu nds ca n be  expec te d  to  
y ie ld  m aj or  ad va nc es  in  p re v e n ti v e  m edic in e:

1 . Ad o le sc e n t p re gn ancy . The r i s i n g  r a te  o f  a d o le sc e n t preg na ric y is  a m aj or  
co nce rn  no t only  beca use  o f th e  burd en  wh ich pre gnan cy  im po se s on th e  very  youn g 
m oth er,  b u t a ls o  beca use  th e  ag e o f th e  m ot he r i s  a c r i t i c a l  f a c to r  in  d e te r ­
m in in g an i n f a n t 's  ch an ce s o f s u rv iv a l . Bot h o f th e  e x tr a m u ra l re s e a rc h  c e n te r s
r f  th e  NP'HD— th e  C en te r fo r P o p u la ti o n  R es ea rc h (CPR) sn d th e  C en te r fo r
R es ea rc h fo r  M othe rs  and C h il d re n  (CRMC)---- a re  su p p o rt in g  s tu d ie s  aim ed a t
re duc in g  th e  in c id e n ce  o f te e n ag e  pre gnan cy  and th e  b io m ed ic a l r i s k s  a s s o c ia te d  
w it h  i t .

87-1 55  0  -  77  -  66
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2. D ia bet es  in  pre gnan cy . The d ia b e ti c  pr eg na nc y re p re s e n ts  a fo rm id ab le  
c h a ll en g e  to  m ed ic al  s c ie n c e , be ca us e th e  in te ra c ti o n  be tw ee n th e  d ia b e ti c  
mothe r and h e r  fe tu s  i s  r e l a t i v e ly  in a c c e s s ib le  to  s tu d y . Both th e  CRMC and  th e  
In tr am u ra l Pro gra m are  p la n n in g  in c re a se d  e f f o r t s  to  improve th e  c o n tr o l o f 
d ia b e te s  in  pre gnan t women and to  re duce  t h e i r  in f a n t s ' v u ln e r a b i l i ty  to  r e s p i ­
r a to ry  d i s t r e s s  syndrom e and  o th e r d is o rd e rs  wh ich  now k i l l  ab ou t 18 per ce nt 
o f th e  in fa n ts  o f d ia b e ti c  m oth ers .

3- Dev elop men ta l d y s le x ia  and o th e r  le a rn in g  d is o rd e r s . When an in te l­
l i g e n t ,  se em in gl y w e ll - in s tr u c te d  c h il d  i s  unab le  to  m ast er  re ad in g  o r some o th e r 
fu nd am en ta l s k i l l ,  th e  r e s u l t  may be eg o- da mag ing f r u s t r a t i o n  fo r  bo th  c h il d  and  
p a re n t.  The NICHD i s  p la n n in g  a m aj or  i n i t i a t i v e  to  c le a r  up th e  con fu si on  wh ich  
c u r re n tl y  su rr ounds th e  su b je c t o f  dev el op m en ta l d y s le x ia  an d o th e r le a rn in g  
d is o rd e rs .

U. N u tr it io n . In  FY 19 78 , th e  NICHD in te n d s  to  s h i f t  fu nd s fro m s tu d ie s  o f 
u n d e rn u tr i ti o n  to  s tu d ie s  o f  n u t r i t i o n a l  pr ob lems wh ich  a re  now known to  occ ur 
w ith  g r e a te s t  fr eq uen cy  in  th e  U.S. p o p u la ti o n . P a r t i c u la r ly ,  th e  I n s t i t u t e  i s  
in te r e s te d  in  c la r i f y in g  th e  re  a t ; c n sh ip  be tw ee n n u t r i t io n  and re p ro d u c ti v e  
p ro c e ss e s , an d th e  r e la ti o n s h ip  be tw een e a r jv  n u t r i t i o n ,  o b e s it y  and d ia b e te s  
m e l l i tu s .

5.  F e r t i l i t y  and  i n f e r t i l i t y . When coup le s la ck  ad eq uat e and  acc e p ta b le  
means o f  c o n tr o ll in g  t h e i r  own f e r t i l i t y ,  th e  r e s u l t  may be  unw anted  pr eg na nc y o r 
i n a b i l i t y  to  co nce iv e a wan ted c h il d . The NICHD w i l l  in te n s i f y  i t s  su pport  fo r 
s tu d ie s  o f  re p ro d u c ti v e  p ro c e ss e s  in  o rd e r to  a l l e v ia t e  i n f e r t i l i t y  an d to  pro v id e 
couple s w ith  b e t t e r  c o n tr a c e p ti v e  m ea su re s.

In  a d d it io n  to  in c re a s in g  i t s  in vest m en t in  th e se  pr ob lem a re a s , th e  NICHD 
w i l l  c o n ti n u e  i t s  su pport  o f  re sea rc h  in to  th e  c a u se s , p re v e n ti o n  a n d /o r am el io ­
ra t io n  o f  b i r t h  d e fe c t s , m en ta l r e ta r d a t io n ,  sudd en  in fa n t death  synd rome, 
r e s p i r a to ry  d i s t r e s s  sy nd rome,  p re m a tu r it y , in t r a u te r in e  grow th  r e ta r d a t io n ,  and  
o th e r d is e a s e s  an d d is o rd e rs  wh ich  o r ig in a te  in  th e  e a r l i e s t  ph as es  o f  th e  human 
l i f e  sp an . As th e  I n s t i t u t e  fo s te r s  a  g re a te r  u n ders ta nd in g  o f th e  g e n e ti c  
a n d /o r envir onm enta l f a c to rs  u n d erl y in g  a b e r ra ti o n s  o f de ve lo pm en t,  i t  w i l l  be  
h e lp in g  to  dev el op a h e a l th ie r  a d u lt  p o p u la ti o n  fo r th e  n a ti o n .

An in c re a se  o f $5,0 00,0 00 ha s be en  p ro vid ed by th e  p re s e n t A d m in is tr a ti o n  
fo r  s tu d ie s  o f  th e  re p ro d u c ti v e  p ro c e ss , a n te n a ta l and  in fa n t n u t r i t i o n ,  b i r t h  
d e fe c ts  and  a d o le sc en t pre gnan cy .
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R e s e a r c h  f o r  M o th e r s  a n d  C h i ld r e n

-  1977
A p p r o p r i a t i o n

197 8
E s t im a te

No.  Amou nt

I n c r e a s e  o r  
D e c r e a s e

No. Am ou nt No. Am ou nt

S u b a c t i v i t i e s :

P r e g n a n c y , a n d  I n f a n c y . ___ 2 2 7 ,9 0 5 ,0 0 0 __ _ $ 2 9 ,9 6 0 ,0 0 0 ___ $ + 2 ,0 5 5  >0 00
P e v e lo p m e n ta l  B io lo g y  

an d  N u t r i t i o n . ............. 1 3 ,6 3 0 ,0 0 0 . 1 5 ,5 6 5 ,0 0 0 + 1 ,8 7 6 ,0 0 0
-Human  L e a r n in g

a n d  B e h a v i o r ................... 7 , 6 9 0 ,0 0 0 7 ,8 2 8 ,0 0 0 + 1 3 8 ,0 0 0
M e n ta l  R e t a r d a t i o n

a n d  D e v e lo p m e n ta l
D i s a b i l i t i e s . . . . . . . . — 22 ,171 * ,0 0 0 — 2 2 ,5 5 7 .0 0 0 — + 3 8 3 ,0 0 0

T o t a l . ............. 7 1 ,1 * 5 8 ,0 0 0 — 7 5 ,9 1 0 ,0 0 0 — +1*. ,1 *52,0 00

B u d g e t M e ch a n is m :

R e s e a r c h  G r a n t s :
. R e g u la r :

l lo n q o m p e ti n g .............. 5 53 3 3 8 ,1 6 5 ,0 0 0 5 60  - $ 1 * 0 ,9 6 7 ,0 0 0 + 7 $ + 2 ,8 0 .7 ,0 0 0
C o m p e ti n g ...................... 1 9 0 . 111, 3 0 2 ,0 0 0 20 1 1 6 ,1 1 * 2 ,0 0 0 +11 +1 ,8 1*0,0 00

S p e c i a l . ........................ ..  . 6 3 . 6 ,9 1 6 , 0 0 0 6k 6,91*1*1,000 +  1 + 2 8 ,0 0 0
S u b t o t a l ................ BO? 5 9 ,3 8 3 ,0 0 0 825 61* ,0 5 3 ,0 0 0  +19 + 1 * ,6 7 0 ,0 0 0

T r a i l i n g  P r o g ra m s :  
I n d i v i d u a l ........................ ' l 6 \  / 2 ,1 * 9 0 ,0 0 0 160 2 ,1 * 3 1 ,0 0 0 -  1* 5 9 ,0 0 0  ■
I n s t i t u t i o n a l ................. . 2 8 6 L / 1*.11*1* ,0 0 0 . 271*^/ 3 ,8 9 3 ,0 0 0 . - 1 2 3 / -  2 5 1 ,0 0 0

S u b t o t a l ................ 6, 63 1*  ,0 0 0 T 5 l* jy 6 ,3 2 1 * , 0 00 - l & J / -  .3 1 0 ,0 0 0
R e s e a r c h  a n d

(D e v e lo p m e n t . 
C o n t r a c t s . . 1  ................... 1*0 5,1 *1 *1 ,000 1*1 • 5 ,5 3 3 ,0 0 0 4- 1 + 9 2 ,0 0 0

T o t a l ......................... 1 1 ,1 * 5 8 ,0 0 0 7 5 ,9 1 0 ,0 0 0 +  1* ,1* 52 ,000

l /  ^ F u l l - t i m e  e q u i v a l e n t ^

I n t r o d u c t i o n

T he NICHD p u r s u e s  a  d e v e lo p m e n ta l  a p p ro a c h  t o  t h e  p r e v e n t i o n  o f  d i s e a s e  a n d  
d i s a b i l i t y ,  d e d i c a t e d  t o  im p r o v in g  t h e  h e a l t h  a n d  w e l l - b e i n g  o f  m o th e r s ,  i n f a n t s ,  
a n d  f a m i l i e s  a s  t h e  k e y  t o  a s s u r i n g  a  h e a l t h y  a d u l t  p o p u l a t i o n .  The p ro g ra m s  o f  
R e s e a r c h  f o r  M o th e r s  a n d  C h i l d r e n  a d d r e s s  t h e  s p e c i a l  p r o b le m s  o f  p r e g n a n c y  a n d  
i n f a n c y ,  d e v e lo p m e n ta l  b i o l o g y  a n d  n u t r i t i o n ,  hu m an  l e a r n i n g  a n d  b e h a v i o r ,  a n d  
m e n ta l  r e t a r d a t i o n  a n d  d e v e lo p m e n ta l  d i s a b i l i t i e s .

M ech an is m s  u s e d  i n  t h i s  e x t r a m u r a l  a c t i v i t y  a r e  r e s e a r c h  g r a n t s ,  f e l l o w s h i p s ,  
t r a i n i n g  g r a n t s ,  a n d  r e s e a r c h  c o n t r a c t s .
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Prog ram  P la n s , 1978

The 1978 l e v e l ,  an in c re a se  o f $1*,1 52,00 0 from 19 77 , w i l l  a ll o w  fo r  co n ti nued  e f f o r t s  in  th e  fo ll ow in g  a c t i v i t i e s .

Pr eg na nc y and In fa n c y —This  prog ram pr om ot es  re s e a rc h  on pr eg na ncy  an d 
m ate rn a l h e a l th ,  f e t a l  devel opm en t,  an d in fa n t h e a lt h  th ro ugh  th e  f i r s t  y e a r o f l i f e .

High r i s k  pr eg na nc y c o n d it io n s  su ch  as  d ia b e te s  m e l l i t u s , c o n ti n u e  to  be  o f 
m aj or  conce rn , s in ce  th e y  c o n tr ib u te  h e a v il y  to  th e  p o p u la ti o n  o f low  b i r t h  
w ei ght in fa n ts  and b ab ie s  who s u f f e r  l i f e t im e  d is e a se  an d d i s a b i l i t y .  In  
19 78 , em ph as is  w il l be  g iv en  to  d ia b e t ic  c o n tr o l d u ri ng  pre gnancy , th e  most 
a p p ro p r ia te  g e s ta ti o n a l ag e fo r  d e li v e ry , and e a r ly  d e te c ti o n  o f f e t a l  d i s t r e s s .  
Ano th er  im port an t r i s k  f a c to r  i s  pre gnan cy  d u ri ng  th e  a d o le sc e n t p e r io d , wh ich  
i s  a s s o c ia te d  w ith  hig h p e r in a ta l  m o r ta li ty  an d p re m a tu ri ty . R es ear ch  w i l l  fo cu s 
on g e n e t i c , p h y sio lo g ic  and en v ir onm enta l f a c to r s  wh ich  c o n tr ib u te  to  pre gnancy - in duc ed  h y p ert en si o n  in  a d o le sc e n t g i r l s .

S tu d ie s  su pport ed  by th e  I n s t i t u t e  ha ve  p ro v id ed  le a d s  to  u n d ers ta n d in g  th e  
p ro c e ss  o f la b o r and  d e li v e ry . Fo r ex am ple , i t  ha s re c e n t ly  be en  foun d th a t  
cal ci um  wo rks  in  a s e r ie s  o f  e ven ts  in v o lv in g  hormones  wh ich a f f e c t  th e  o n se t o f 
la b o r . O th er  re se a rc h  su g g es ts  th a t  hormo nes  re le a s e d  by  th e  fe tu s  le a d  to  s tim u­la t io n  o f  u te r in e  c o n tr a c ti o n s . With  know led ge  o f th e se  me chanism s i t  may be 
p o s s ib le  to  de ve lo p b e t t e r  meth ods to  p re v en t th e  pre m atu re  o n se t o f  la b o r . 
Ad vances  in  u n ders ta nd in g  f e t a l  gr ow th  r e ta r d a t io n  a re  encou ra g in g . S c ie n t i s t s  
ha ve  le a rn e d  t h a t  decre ase d  oxyge n may be  a f a c to r  in  th e  lo w er  b i r t h  w eig h ts  o f 
in fa n ts  bo rn  to  women who smok e. F u r th e r re s e a rc h  w i l l  be  su p p o rt ed  to  de te rm in e th e  r o le  t h a t  in s u f f ic ie n c y  o f  u te r in e  c i r c u la t io n  p la y s  in  sl ow in g th e  gr ow th  o f th e  f e tu s .  A ls o , s tu d ie s  w i l l  be support ed  to  dev el op  c l i n i c a l  t e s t s  to  id e n t i fy  
women a t  r i s k  ih r  pr em at ure  la b o r o r fo r  d e li v e ry  o f  a low  b i i t h  w ei ght in fa n t .

C ongen it a l d e fe c ts  a re  p re se n t in  ab out 3 .5  p e rc e n t o f  a l l  l iv e  newb orn s and acc ount fo r  20 p e rc en t o f  a l l  in fa n t d e a th s . S tu d ie s  on t h i s  pr ob le m  w i l l  a tt em pt to  de te rm in e th e  p o in ts  d u ri ng  pre gnan cy  a t  wh ich  in te r f e r e n c e  w it h  no rm al  d ev e l­opm ent  can r e s u l t  in  a b n o rm a li ti e s .

The  sudden  in fa n t d ea th  syndrome (SIDS) i s  s t i l l  th e  le a d in g  cau se  o f death  
am on g in fa n ts  be tw een one  month and on e y e a r o ld . R es ea rc h ha s now shown th a t  
th e  cau se  o f  th e  syndrom e i s  not a s in g le  me ch anism , as  p re v io u s ly  b e li e v e d , bu t th a t  a number o f f a c to rs  a re  in v o lv ed . R es ea rc h w i l l  c o n ti n u e  on th e  cause s o f 
th e  syn drome to  id e n ti fy  in fa n ts  a t r i s k  and to  dev el op  appro ach es to  p re v e n ti o n .

The CRMC w i l l  us e i t s  new a u th o r it y  fo r  Major R es ea rc h  Pr og rams' to  c re a te  
and  su p p o rt  m u lt id is c ip li n a ry  re s e a rc h  e f f o r t s  fo cu se d on s e v e ra l o f  th e  m aj or  
h e a lt h  pr ob lems men tio ne d ab ove:  d ia b e te s  in  pr eg na nc y an d in fa n c y , p re v e n ti o n  o f p re m a tu r it y , a d o le sc e n t p re gnancy , and SIDS .

Dev elop m en ta l B io lo gy  and  N u tr it io n — (f o rm erl y  p a r t o f  Gro wth  an d Dev elop ­m en t)— This  pro gram  su p p o rt s  s tu d ie s  on  p re c u rs o rs  o f a d u lt  d is e a s e ,  fo cu s in g  on 
c o n g e n it a l d e fe c ts  and dev el opm en ta l immunology , n u t r i t i o n ,  m eta bo li sm , and  
en docri no lo gy . The goal i s  to  p re v en t ch ro n ic  d i s a b i l i t i e s  by  u n d ers ta n d in g  t h e i r  g e n e t ic , n u t r i t i o n a l ,  m e ta b o li c , and  immunologi c a n te c e d e n ts .
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Research in developmental biology and human genetics is a vital component 
of preventive medicine which will help lead to reducing birth defects and finding 
new therapies for genetic problems. In 1978, it is expected that there will be 
opportunities to exploit new technologies of the study of cells, and recombinant 
techniques could lead to the synthesis of scarce or presently unavailable 
hormones, such as human growth hormones and human insulin.

Infectious disease remains a major health problem in the pediatric age group 
Currently funded studies have, documented a defect in a type of white blood cell 
in children which contributes to increased susceptibility to infection in the 
newborn period. Basic and clinical research on the development of a competent 
host defense system will be continued in 1978.

Hormones and growth factors are important in determining the growth and 
development of an individual from conception to adulthood. Proper brain 
development, bone growth, blood pressure, and sexuality are- all hormonally 
dependent. The causes of excesses or deficiencies of certain hormones during 
crucial phases of growth are subjects of intensive investigation. Basic research 
is supported that aims to develop a compound which can be synthesized in large 
quantities and used as a substitute for numan growth hormone. In 1978, support 
will continue for studies on dwarfism and on puberty, including research on 
mechanisms which control the onset of puberty. A special emphasis is planned for 
research on diabetes mellitus as this metabolic disorder- affects development 
in children. •.

In 1978, support of nutrition studies will turn to the problem of 
overnutrition and obesity. Obesity is a cosmetic problem for children and adults 
but its importance for adult health lies in its role as contributor to hyper­
tension and diabetes mellitus. Recent research suggests that dietary control 
in childhood may decrease adult obesity, while other studies have clarified the 
relationship between obesity and diabetes mellitus. In 1978, emphasis will be 
given to studies that explore the relationship of genetics, nutrition, diet, and 
intermediary metabolism to obesity, insulin resistance, and diabetes mellitus.

Human Learning and Behavior— (formerly part of Growth and Development)—
This program is concerned with human intellectual and social development, the 
ability to acquire knowledge and skills, to - communicate effectively, and to 
interact in a social setting.

The study of learning disorders is a major concern. Of particular interest 
are children who display learning disorders in school even though they are of 
normal intelligence and have adequate vision and hearing. Under-achievement 
in reading, sometimes called developmental dyslexia, is the most prevalent dis­
order of learning seen in these children. Research has focused on such topics as 
speech and language acquisition, development of memory, acquisition of reading 
capability, and effects of attention on learning..

The study of reading disorders is necessarily multidisciplinary, involving 
education, linguistics, psychology, and the biomedical sciences. In 1978, it is 
planned to promote a uniformity in methodology so that different disciplines can 
exchange information to achieve better understanding, improved therapy, or pre­
vention of reading disorders. Development of a reading test which can be used 
by all scientists interested in reading disorders will help to standardize the 
methodology used in these divergent fields and perhaps reveal more than one kind 
of developmental dyslexia.
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An equally important domain of human learning involves social and emotional 
behaviors. The ability to learn and acquire emotional stability is a requirement 
for the pursuit of personal happiness. A number of projects supported by the 
Institute focus upon parent/offspring relationships and family interactions 
during the very early period of an infant's life as well as during childhood. 
These studies are needed to understand such socially•significant problems as 
alienation, child abuse, motivation, and violent behavior.

In 1978 emphasis will continue on research into contributions of genetic, 
environmental, and psychosocial factors to parent-offspring relationships and to 
individual emotional and social development.

Mental Retardation and Developmental Disabilities— (formerly Mental Retar­
dation )--This program supports research into a wide range of biological, behav­
ioral, and social causes of mental retardation.

The problems of mental retardation may have their origin in parental 
genetics, abnormal fetal growth, birth trauma, prenatal infection, malnutrition, 
or psychosocial deprivation. Two areas of research merit special emphasis - the 
impact of social environmental forces on the intellectual and behavioral devel­
opment of infants and children; and genetic disorders which contribute to mental 
retardation.

Approximately five million of the estimated six million retarded persons in 
this country have no demonstrable central nervous system disease. They are 
heavily concentrated among the poor and come from families further characterized 
by low intelligence, as measured by I.Q. tests, and poor education of the 
mothers. The cause of their retardation may be a combination of factors.

Biologically damaged children, particularly those having neurological 
problems associated with low birth weight, represent another group vulnerable to 
learning disabilities and other forms of behavioral impairment. The role of 
biological and social impairments suggests that improving the child's physical 
condition, socialization, and learning experiences could prevent mental retar­
dation or minimize its disabling effects.

The early identification of children at risk for faulty development is 
necessary to assure their timely treatment. New research findings highlight the 
need for studies to determine the potential benefits and risks of various 
approaches to early treatment. Other studies will be encouraged that can lead 
to development of techniques for early diagnosis and identification of delayed 
development and handicapping conditions.

The NICKD will also supp'ort studies to learn more about learning and social­
izing environments for infants with obvious central nervous system damage. An 
increasing challenge is the growing number of babies being born to young, ado­
lescent single women, since these babies appear to be particularly vulnerable to 
central and autonomic nervous system damage. Another focal point is the develop­
ment of tools for the identification of children who are identified as mentally 
retarded but who are without central nervous system problems and may have the 
capability to develop marketable skills. In 1978, research in this area will be 
encouraged, with support planned for studies on improvements in language skills, 
cognitive development, and social competence in children.

Genetic disorders are the most prevalent cause of biologically-based 
retardation. The shift toward genetic diseases as a source of disability has 
become even more pronounced as improved sanitation, nutrition, and therapeutic 
drugs have decreased infant morbidity from other causes.
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The de ve lo pm en t o f am n io cen te s is  and s p e c ia l t i s s u e  c u lt u re  te ch n iq u es  now 
makes i t  p o s s ib le  to  id e n t i f y  d e fe c t iv e  fe tu s e s  and to  p re v en t t h e i r  b i r t h  
th ro ugh e le c t i v e ,  th e ra p e u ti c  te rm in a ti o n  o f th e  pre gnan cy . The I n s t i t u t e  ha s 
su pport ed  th e  de ve lo pm en t o f  an au to m at ed  sy stem  fo r chro™o<,n—e a n a ly s is  th a t  
w i l l  p ro v id e  a f a s t ,  eco nom ic al,  an d a cc u ra te  sy ste m, o f chromosome a n a ly s is  fo r  
us e in  re se a rc h  an d c l i n i c a l  s e t t i n g s .  In  a d d it io n , ep id em io lo g ic  su rv eys o f  
la rg e  num bers o f  in d iv id u a ls , su ch  a s  new born  p o p u la ti o n s , ca n now be  ex p ed it ed  
by t h i s  newly dev el oped  te chno lo gy .

In  FY 1978 em ph as is  w i l l  be  g iv en  to  re s e a rc h  th a t  w i l l  c o n tr ib u te  to  p re ­
v en ti o n  o r a m e li o ra ti o n  o f m e ta b o li c  a b n o rm a li ti e s  th a t  a re  o ft e n  a s s o c ia te d  
w ith  m en ta l r e ta r d a t io n .

Thi s prog ram a ls o  su p p o rt s  th e  tw el ve M en ta l R e ta rd a ti o n  R es ea rc h C en te rs . 
The C en te rs  re p re s e n t a uniq ue re so u rc e  fo r  m u l ti d i s c ip li n a ry  an d c o ll a b o ra ti v e  
re s e a rc h  on th e  comp lex  cause s o f m en ta l r e ta r d a t io n  an d a s s o c ia te d  de ve lo p­
m en ta l d i s a b i l i t i e s .

An in c re a se  o f.  $3 ,0 00,0 00 has  be en  p ro v id ed  by  th e  p re s e n t A d m in is tr a ti o n  
fo r s tu d ie s  o f  a n te n a ta l and in fa n t  n u t r i t io n  an d o th e r  f a c to rs  o f po or  n u t r i ­
t io n  as an an te ce d e n t to  a d u lt  d is e a s e . S tu d ie s  o f  b i r t h  d e fe c t s ,  w ith  em ph as is  
on  g e n e ti c  b ase s  o f  c o n g e n it a l m a lf o rm ati o n s; and o f  a d o le sc e n t pr eg na nc y as  a 
s ig n i f i c a n t  r i s k  f a c to r  a s s o c ia te d  w it h  in fa n t m o r ta li ty  and p re m a tu ri ty  w il l 
a ls o  be  i n i t i a t e d .  • •
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P opu la ti on

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  o r 
D ec re as e

No. Amount No. Amount No. Amount

S u b a c ti v it ie s  :

C on tr acep ti v e
De ve lopm en t..................

C o n tr acep ti ve
— $ 6,6 1*0 ,000 — $ 6, 88 5 ,00 0 — $+ 21*5 ,000

E v a lu a ti o n ....................
D ir ec te d  B eh avio ra l

— 5,1 95,0 00 — 5,3 8 5 ,0 0 0 — + 190,0 00

R e se a rc h ........................ — 3,3 65, 000 — 3,1*87,0 00 — + 12 2, 000
R es ea rc h Fu nd am en tal

to  th e  P opu la ti on  
S c ie n c es ......................... — 3**,507 ,000 — 36,991* ,000 — + 2,1 *87 ,000

T o ta l....................... — 1*9 ,707,000 — 52 ,7 51, 000 ___ + 3 ,0 ’ !* ,00 0

Budget Mechanism:

Res ea rc h G ra n ts :
R eg u la r:

No ncom petin g............ 325 22,U 6l,000 333 23,8 89,0 00 + 8 +1, 1*28,00 0
Co mpe tin g.................. 118 8 ,3 03,0 00 136 9 ,5 95 ,0 00 +18 +1,2 92 ,0 00

S p e c ia l........................... 25 63 2, 00 0 25 63 2, 00 0 — ___
S u b to ta l.............. 1*68 31 ,3 96,0 00 1*91* 31* ,116,000 +26 +2 ,7 20 ,0 00

T ra in in g  Pr og rams:
9 3 I/ 15 0 i/In d iv id u a l..................... 1 ,3 78 ,0 00 1 ,2 92 ,0 00 + 5 7 i/ -  86 ,000

I n s t i t u t i o n a l .............. 1 1 7 i/ 1 ,7 33,0 00 m i / 1 ,5 86 ,0 00 -  6 i / -  11*7.000
S u b to ta l.............. 21017- 3 ,1 11,0 00 2 6 li / 2 ,8 78 ,0 00 + 5 l i / -  23 3.00 0

R es ea rc h and
Developm ent
C o n tr a c ts ....................... 159 15,2 00,0 00 161* 15 ,7 57,0 00 + 5 + 55 7,00 0

T o ta l .................... — 1*9 ,707,00 0 — 52,7 51 ,0 00 — +3,01*1*, 000

1 / F u ll -t im e  e q u iv a le n ts

In tr o d u c ti o n

This  a c t i v i t y  p ro v id es  fo r re s e a rc h  on ( l )  meth ods fo r  f e r t i l i t y  r e g u la ti o n ; 
(2 ) s a fe ty  and  e f fe c ti v e n e s s  o f  c o n tr a c e p ti v e  m et ho ds ; (3 ) p o p u la ti o n  dy nami cs  
an d re p ro d u c ti v e  b e h a v io r;  and  (1*) fu nd am en ta l re s e a rc h  on re p ro d u c ti v e  b io lo g y .

The  p o p u la ti o n  re s e a rc h  pr og ram  i s  c a r r ie d  ou t th ro ugh  th e  me chanism s o f 
re s e a rc h  g ra n ts , fe ll o w s h ip s , t r a in in g  g r a n ts ,  an d re s e a rc h  c o n t r a c ts .
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Program  P la n s , 1978

The 1978 l e v e l ,  an in c re a se  o f  $3 ,0U U,000 from 19 77 , w i l l  a ll ow  fo r  co n ti nued  
e f f o r t s  in  th e  fo ll ow in g  a c t i v i t i e s .

C o n tr acep ti v e  De velop me nt -  T h is  pr og ram w i l l  c o n ti n u e  to  in v o lv e  e f f o r t s  to  
f in d  new me tho ds  fo r f e r t i l i t y  r e g u la ti o n  in  both  men an d women. R es ea rc  ■ i l l  
in vo lv e  new dr ug s fo r  th e  fe m al e o r m ale ; improved  dr ug  a d m in is tr a ti o n ; v a g in a l 
and u te r in e  c o n tr a c e p ti v e s ; a  lo n g -a c ti n g  fe m al e c o n tr a c e p ti v e ; p e r io d ic  a b s t i ­
nence ; and  s tu d ie s  o f  how s p e c if i c  d ru gs a c t .

The ra p id  ad va nc es  in  c o n tr a c e p ti v e  meth ods over th e  p a s t two  d ecad es,  and  
t h e i r  in c re a se d  u sag e , ha ve  r e s u l te d  in  a num ber  o f  m edic al  pr ob le m s which  re q u ir e  
re s e a rc h . The is su e  o f  s a f e ty  ha s become more s ig n i f i c a n t  th a n  e f f e c t iv e n e s s .  
C onsi dera b le  in ro ad s  ha ve  a lr e a d y  bee n made to w ar d im prov ed  f e r t i l i t y  r e g u la t io n ,  
th ro ugh  c l i n i c a l  t r i a l s  on ( l )  d ru gs t h a t  s to p  sperm  p ro d u c ti o n , (2 ) p o s tc o i t a l  
c o n tr a c e p ti v e s , (3 ) te a c h in g  women to  re c o g n iz e  t h e i r  f e r t i l e  p e r io d s , an d (U) a 
lo n g -a c ti n g  in je c ta b le  c o n tr a c e p ti v e .

F u r th e r p ro g re ss  has be en  made in  la b o ra to ry  re s e a rc h  on new me thod s o f  dr ug  
a d m in is tr a ti o n  and  on  e v a lu a ti o n  o f  new chem ic als  as p o s s ib le  re p la cem en ts  fo r 
c u r re n tl y  a v a i la b le  d ru g s .

C o n tr acep ti v e  E v a lu a ti o n  -  T h is  pr og ram in  c o n tr a c e p ti v e  s a fe ty  em ph as iz es  
th e  i d e n t i f i c a t io n  o f  r i s k  fa c to r s  a s s o c ia te d  w it h  c o n tr a c e p ti v e  u se . S tu d ie s  
in c lu d e  e v a lu a ti o n  o f th e  advers e  m edic al  e f f e c t s  o f  c o n tr a c e p ti v e  d ru g s , co n­
se qu en ce s o f  in du ce d a b o r ti o n , s a f e ty  o f  i n t r a u te r in e  d e v ic e s , an d h e a l th  r i s k s  
a s s o c ia te d  w ith  s t e r i l i z a t i o n  p ro c e d u re s . This  re s e a rc h  w i l l  h e lp  le a d  to  th e  
de ve lo pm en t o f s a f e r  meth ods o f c o n tr a c e p ti o n .

Rec en t fi n d in g s  in d ic a te  th a t  young a d u lt  m al es  ex po se d to  d i e t h y l s t i l b e s t r o l  
(DES) b e fo re  b i r t h  s u f f e r  a b n o rm a li ti e s  o f  t h e i r  re p ro d u c ti v e  sy st em  which  may 
r e s u l t  in  i n f e r t i l i t y .  The  fo ll ow -u p  o f  vase cto m iz ed  mer to  d a te  ha s re v e a le d  no 
a l t e r a t i o n s  in  t h e i r  p h y s io lo g ic a l s t a t u s .

R es ea rc h w i l l  be  con duct ed  on th e  maj or  pr ob lems o f :  ( l )  th e  r e la t io n s h ip  o f 
o r a l  c o n tr a c e p ti v e  use  to  h e a r t a t t a c k ,  v a ri o u s  c a n c e rs , d ia b e te s ,  and o th e r  
d is e a s e s ; (2 ) co m p li ca ti o n s  r e la te d  to  in t r a u te r in e  d e v ic e s ; (3 ) m edic al  e f f e c t s  
o f  va sectom y and tu b a l l i g a t i o n ;  an d (1») s a f e ty  o f new meth ods o f  c o n tr a c e p ti o n  
wh ich a re  re ad y fo r c l i n i c a l  t r i a l .

Ca nc er  o f th e  b re a s t and re p ro d u c ti v e  o r  o th e r  o rg ans i s  th e  mo st im port an t 
un re so lv ed  haza rd  among women u s in g  c o n tr a c e p ti v e  d ru g s . With  th e  w id esp re ad  us e 
o f  o r a l  c o n tr a c e p ti v e s  hav in g begun in  t h i s  coun tr y  about 10 -1 2 y e a rs  ago, i t  i s  
ti m e ly  now to  st udy th e  r e la t io n s h ip  be tw ee n o ra l c o n tr a c e p ti v e s  an d c an c e r.  
S tu d ie s  o f  cancer o f  th e  b r e a s t ,  re p ro d u c ti v e  o rg a n s , anc. o th e r  s i t e s ,  w i l l  be 
s t a r t e d .

b eh av io ra l Scie nces  Res ea rc h -  R es ear ch  on p o p u la ti o n  dyna mi cs  in  tt ie  
b e h av io ra l and s o c ia l sc ie n c e s  w i l l  co n ti n u e  to  be  co nce rn ed  w it h  f a c to r s  in  th e  
gr ow th , d i s t r i b u t io n ,  an d c h a r a c t e r i s t i c s  o f  peo ple  an d th e  im pa ct  o f  p o p u la ti o n  
ch an ge s on th e  h e a lt h  an d w e lf a re  o f  in d iv id u a ls ,  f a m i l ie s ,  and  s o c ie ty  as a wh ole

R es ea rc h w il l em ph as iz e f a c to r s  which  in fl u e n c e  th e  b i r t h  r a t e  and v a r ia t io n s  
in  fa m ily  s i z e ,  w ith  s p e c ia l a t te n t io n  to  m o ti v a ti o n  fo r  f e r t i l i t y  re g u la t io n ,  
ch an ge s in  th e  s t r u c tu r e  and fu n c ti o n s  o f th e  fa m il y , use  o f  c o n tr a c e p ti o n  by  bo th  
men an d women, and  th e  r e la te d  e f f e c t s  o f ch an gi ng ro le s  in  our s o c ie ty ,  p a r t ic u ­
l a r l y  o f  women.
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E f fo r ts  w i l l  co n ti n u e  on s tu d ie s  o f  fu ndam en ta ls  in f lu e n c in g  v a r ia ti o n s  in  
th e  le v e l o f f e r t i l i t y  and  on th e  s o c ia l ,  ec on om ic , and  p y sch o lo g ic a l ca use s 
an d co ns eq ue nc es  o f  vary in g  le v e ls  o f f e r t i l i t y  fo r  th e  p o p u la ti o n  o r segm en ts  o f 
i t .  Fo r ex am pl e,  th e  e f f e c t s  o f  fa m ily  s iz e  and  th e  ti m in g  o f  b i r t h s  upon th e  
h e a lt h  and  w e lf a re  o f  p a re n ts  an d c h il d re n  a re  im p o r ta n t,  be ca us e p u b li c  know led ge 
o f  su ch  e f f e c ts  can in fl u e n c e  d e c is io n s  made by in d iv id u a ls  re g a rd in g  ag e a t  
m arr ia g e , ti m in g  and spac in g  o f  b i r t h s  and co m pl et ed  fa m ily  s iz e .  R es ea rc h 
fi n d in g s  ha ve  do cume nte d th e  c o r r e la t io n  be tw ee n th e  d e c li n e  in  U.S.  f e r t i l i t y  and  
re du ce d fa m ily  s i z e ,  l a t e r  ag e o f m a rr ia g e , and  in c re a se d  u se s o f c o n tr a c e p ti o n .

R es ea rc h Fu nd am en tal to  th e  P op u la ti o n  Scie nces  -  Fu ndam ental  re sea rc h  w i l l  
con ti n u e  on hig h p r io r i t y  a sp e c ts  o f  re p ro d u c ti v e  b io lo g y  and s o c ia l sc ie n c e s  o f  popu la t io n .

R es ea rc h on f e r t i l i t y - i n f e r t i l i t y  i s  su pport ed  to  gain  kno wledge re q u ir e d  
fo r th e  de ve lopm en t o f  s a f e ,  e f f e c t i v e ,  and a cc e p ta b le  c o n tr a c e p ti v e  m ea su re s;  and 
fo r  th e  a l l e v i a t i o n ,  a m e li o ra ti o n  o r cu re  o f  i n f e r t i l i t y  and re p ro d u c ti v e  d is e a s e s  o r d is o rd e rs .

A maj or  e f f o r t  o f  t h i s  re s e a rc h  prog ram i s  aim ed a t  unders ta nd in g  how 
hormones  a c t in  th e  c o n tr o l o f  re p ro d u c ti v e  e ven ts  su ch  as o v u la ti o n , sper m 
de ve lo pm en t,  and  p re p a ra ti o n  o f  th e  u te ru s  fo r a tt ach m ent o f  th e  dev el opin g em bry o.

In v e s ti g a to rs  support ed  by  NICHD ha ve  re p o rt e d  re m ar ka ble  p ro g re ss  in  
le a rn in g  in fo rm ati o n  wh ich  cou ld  le a d  to  th e  de ve lo pm en t o f  new mea su re s o f 
f e r t i l i t y  re g u la ti o n  o r fo r  th e  a l l e v ia t io n  o f re p ro d u c ti v e  d is e a s e s .

C onsi dera b le  p ro g re ss  has  be en  made in  s tu d ie s  o f re p ro d u c ti v e  p ro c e sse s .
New kno wledge ab ou t g o n a d o tr o p in s , th e  t e s t i s  and spe rm  fo rm ati o n , and  even ts  
le a d in g  to  f e r t i l i z a t i o n  and  im p la n ta ti o n  o f  th e  eg g may p ro v id e  a b a s is  fo r 
tr e a tm e n t o f c e r ta in  ty p e s  o f  human i n f e r t i l i t y  and fo r th e  de ve lopm en t o f c o n tr a ­
c e p ti v e  m ea su re s wh ich  do no t re q u ir e  th e  use  o f ho rm on al  d ru g s .

A dole sc en t pr eg na nc y and  il le g it im a c y  a re  in c re a s in g  in  th e  U nited  S ta te s .  
Th ese de ve lo pm en ts  ha ve  s e r io u s  im p li c a ti o n s  fo r th e  w e ll -b e in g  o f th e  c h il d re n  
and  t h e i r  m oth ers , who a re  s o c i a l l y ,  p sy c h o lo g ic a ll y  and  eco nom ic ally  le s s  w ell  
eq ui pp ed  to  ass um e th e  r e s p o n s ib i l i t i e s  o f pare nth ood  th a n  more  m at ur e women.
B ir th s  to  su ch  young m ot he rs  ru n a v a r ie ty  o f  h e a lt h  r i s k s ,  su ch  as p re m a tu ri ty , 
b i r t h  d e fe c t s , and prob lems r e la te d  to  th e  fr eq u en t us e o f in du ce d a b o rt io n . 
F urt her m ore , women who ha ve  t h e i r  f i r s t  b ir th s  a t  very  young ag es  te nd  to  bear  
a d d it io n a l c h il d re n  a t a more  ra p id  r a te  th an  th o se  who s ta r t e d  t h e i r  c h il d b e a r in g  
l a t e r ,  b ri n g in g  a d d it io n a l h e a l th  r i s k s  to  bo th  mot he rs  and  c h il d re n .

R es ea rc h on a d o le sc e n t pr eg na nc y w i l l  in vo lv e su ch  s p e c i f i c  is su e s  as  
a d o le sc e n t sex ua l b e h a v io r,  use  o r no n- us e o f  c o n tr a c e p ti o n  among sex u a ll y  a c t iv e  
a d o le sc e n ts , and fa c to r s  su ch  an a b o r ti o n , m arr ia g e , a d o p ti o n , o r r a is in g  th e  
c h il d  ou t o f w ed lo ck . S tu d ie s  w il l a ls o  d e a l w it h  th e  p sy ch o lo g ic a l and  s o c ia l 
co ns eq ue nc es  o f  te enage  pre gnan cy .

R es ea rc h w il l be  con duct ed  on in du ce d a b o rt io n  an d i t s  e f f e c t s  on su bs eq ue nt 
p re gnancy , to  h e lp  det er m in e th e  e x te n t to  wh ich  any  in c re a se d  r i s k  i s  r e la te d  to  
p a r t i c u l a r  me tho ds  o f  a b o r ti o n . S tu d ie s  w il l a ls o  be  i n i t i a t e d  to  det er m in e 
w he th er  th e  us e o f c o n tr a c e p ti v e  dr ug s by ad o le sc e n t g i r l s  ex po se s the m to  s p e c ia l 
r i s k s ,  and i f  th e  us e o f o ra l  c o n tr a c e p ti v e s  c o n tr ib u te s  to  b i r t h  d e fe c ts  and low 
b i r t h  w eig ht.  S tu d ie s  o f  h ig h  r i s k  preg na nc y ha ve  co nf irm ed  an in c re a se  in  co n­
g e n it a l m al fo rm at io ns among th e  o f f s p r in g  o f  women who have be en  ex po se d to  c o n tr a ­
c e p ti v e  dr ug s e a r ly  in  pre gnan cy .



1049

N u tr it io n  ha s a d i r e c t  e f f e c t  on re p ro d u c ti v e  pe rform an ce  in  v a ri o u s  way s, 
su ch  as  in fl u e n c in g  th e  sp an  o f re p ro d u c ti v e  l i f e  and in fa n t s u rv iv a l.  The 
re s e a rc h  to  be  em ph as ized  in  t h i s  a re a  in c lu d e s  in vo lv em en t o f d ie ta ry  f a c to rs  
in  re p ro d u c ti v e  p ro c e ss e s , th e  r e la t io n s h ip  be tw een c o n tr a c e p ti v e  us e and 
n u t r i t i o n ,  and th e  ro le  o f  n u t r i t i o n  in  p o p u la ti o n  dy na m ic s. S tu d ie s  w il l co ve r 
th e  r e la ti o n s h ip s  be tw ee n n u t r i t i o n  and re p ro d u c ti v e  p o te n t i a l ,  n u t r i t io n  and  
re p ro d u c ti v e  ou tc om e,  m ate rn a l n u t r i t io n  and  b re a s t fe e d in g , and e f f e c t s  o f 
f e r t i l i t y  re g u la ti o n  meth ods on n u t r i t i o n .

An in c re a se  o f  $2 ,0 00,0 00 ha s be en  p ro v id ed  by th e  p re s e n t A d m in is tr a ti o n  
fo i- s tu d ie s  o f  th e  re p ro d u c ti v e  p ro c e ss  , in c lu d in g  th e  b a s ic  sc ie n c e  o f  sper m 
fo rm at io n an d f e r t i l i z a t i o n  o f th e  eg g.
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In tr am u ra l R es ea rc h

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  o r 
D ec re as e

P o s . Amount P o s. Amount Pos. Amount
Bud ge t Mechanism:

L abora to ry  and
C l in ic a l R es ea rc h. . 183 $ ll * ,51*5,000 133 $1 6, 985,0 00 ----  +$2,1*1*0,000

Ep id em io lo gy  and 
B io m etr y ..................... . 16 67 9, 00 0 16 68 2, 00 0 ----  + 3, 00 0

T o ta l.................... . .. 1 9 9 15 .22U .000 199 17 ,6 67,0 00 ----  + 2,1*1*3,000

In tr o d u c ti o n

The In tr am u ra l R es ea rc h pr og ram co ver s th e  I n s t i t u t e 's  own s t a f f  and f a c i l i t i e s  fo r  re se a rc h  on th e  b io m edic al  an d b e h a v io ra l a sp e c ts  o f  human dev e l­opm ent  r e l a t i n g  to  re p ro d u c ti v e  b io lo g y , p o p u la ti o n , an d m a te rn a l and  c h il d  h e a l th ,  an d in c lu d es  ep id em io lo g ic  an d b io m e tr ic  s tu d ie s  in  a re a s  o f hi gh  p r i o r i t y  to  th e  NICHD.

Prog ram P la n s , 1978

The ne t in c re a se  o f  $2,1*1*0,000 in  L abora to ry  an d C l in ic a l  R ese arc h , c o n s is ts  o f  a man da tory  d e cre a se  o f  $l l* ,0 00  fo r  one  l e s s  day o f pa y in  19 78 ; o f f s e t  by a pro gram  in c re a se  o f $700 ,0 00, an  in c re a se  o f $1 19 ,000  fo r  man da to ry  in c re a se s  su ch  as  w it h in -g ra d e  in c re a se s  an d $1 ,6 35 ,0 00  fo r paym ent fo r c e n t r a l ly  fu rn is h e d  s e r v ic e s .

±he n e t in c re a se  o f  $3, 00 0 in  Ep id em io lo gy  and B io m et ry  i s  fo r  $l*, 000  in  m an da to ry  in c re a se s  su ch  as w it h in -g ra d e  in c re a s e s ; o f f s e t  by  a m an da to ry  de cre a se  o f  $1 ,0 00  fo r one l e s s  da y o f pa y in  1978.

L abora to ry  and  C li n ic a l R esearc h :

P o p u la t io n  an d r e p r o du c t io n - -The  in tr a m u ra l pr og ram in  re p ro d u c ti o n  re s e a rc h  fo cuse s on re fi nem en t o f ou r know led ge  o f  th e  ho rm onal in te r a c t io n s  wh ich a re  necessa ry  fo r fe m al e and  ma le f e r t i l i t y .  This  a re a  o f s tu dy  ha s begun to  move ra p id ly  in  th e  p a s t few  y e a r s , and  th e  in fo rm ati o n  o b ta in e d  from b a s ic  s tu d ie s  ha s be en  a lm ost  im m ed ia te ly  a p p li c a b le  o r re le v a n t to  f i e l d  s tu d ie s .  As g re a te r  u n d ers ta n d in g  o f  th e  s t r u c tu r e  o f  hor mo nes an d t h e i r  s i t e s  o f at ta ch m ent w it h in  re c e p to r  c e l l s  i s  g a in ed , in v e s t ig a to r s  ha ve  be en  m  a  p o s it io n  to  le a rn  how to  in h ib i t  t h i s  a tt achm en t.  C onver se ly , th ro ugh  b e t t e r  unders ta n d in g  o f th e  n a tu re  o f  th e s e  c e l l - s i t e  re c e p to r s , s tu d ie s  o f metho ds  to  s ti m u la te  th e  fo rm at io n  o f  th e s e  re c e p to rs  becom e f e a s ib l e .  Th us ,
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a new para m ete r o f  th e  c o n tr o l o f  f e r t i l i t y  i s  op en in g , an d th e  a p p li c a ti o n s  
o f  th e se  fi n d in g s  a re  a lr e a d y  beg in n in g  to  o ccu r.  A d d it io n a l work on th e s e  
new le a d s  w i l l  be  undert aken  in  1978 .

I n s t i t u t e  s c i e n t i s t s  ha ve  co m pl et ed  s tu d ie s  o f a  c o n d it io n  c a l le d  a n o re x ia  
ne rv o sa , wh ich  in v o lv es  a d ecre ased  d e s ir e  to  e a t and le a d s  to  ma rke d em a c ia ti o n . 
Thi s c o n d it io n  i s  o f unknown cau se  an d i s  on  th e  in c re a se  w or ld wid e.  How ever,  
NICHD s tu d ie s  ha ve  shown th a t  an o re x ia  nerv osa  i s  a s s o c ia te d  w ith  an im ba la nc e 
o f th e  hormones n e c e ssa ry  fo r  re p ro d u c ti o n . The c o n d it io n  th u s  p ro v id e s  us  
w ith  a model  o f  a l te r e d  m et ab olism  wh ich i s  c o n tr o ll e d  by  th e  c e n t r a l  ner vo us  
sy stem  th ro ugh  th e  se x ho rm on es .

M at er nal  and  C hild  H e a lt h —Sev era l la b o r a to r ie s  fo cu s on  d i f f e r e n t  a re a s  
wh ich  a re  im p o rt an t to  th e  impro vem ent o f m a te rn a l and  c h il d  h e a l th . P e d ia t r ic  
re s e a rc h e rs  a re  s tu d y in g  th e  re qu ir em en ts  fo r  optimum  n u t r i t i o n  in  in f a n ts  who 
a re  ab norm al ly  sm al l a t  b i r t h .  They a re  a ls o  s tu d y in g  th e  me chani sm s o f lu ng 
m a tu ra ti o n  an d fu n c ti o n  in  th e  new ly -b orn . G e n e ti c is ts  a re  se ek in g  b e t t e r  
meth ods fo r d ia gnosi ng  an d t r e a t i n g  in fa n ts  and c h il d re n  w it h  in bo rn  e r r o r s  o f  
m et ab ol is m . T h e ir  work  in c lu d e s  a s tu dy  wh ich a d d re sse s  th e  g e n e ti c  su sc ep ­
t i b i l i t y  o f th e  in d iv id u a l to  ch em ic al s which  cau se  m alf o rm at io ns when th e  fe tu s  
i s  ex pose d, and to  ag en ts  wh ich p re d is p o se  to  cance r l a t e r  in  l i f e .  The r o le  o f 
g a la c to s e  (f ound in  m ilk  sugar)  ha s co nf ou nd ed  in fa n t n u t r i t i o n i s t s  fo r  y e a r s .
I t  i s  now be co ming c le a r  t h a t  g a la c to s e  p la y s  an  im port an t ro le  in  im pr ov in g 
su gar  m eta bo li sm , p a r t i c u l a r ly  in  in f a n t s .  Th ese b a s ic  g e n e ti c  s tu d ie s  a re  
e s s e n t i a l  to  bro ad en  our u n d ers ta n d in g  o f g e n e ti c  me chanism s which  w i l l  u l t i ­
m ate ly  le a d  to  th e  c o r re c ti o n  o f  a number o f  human c o n d it io n s  o f g e n e ti c  o r ig in .  
S o p h is ti c a te d  neu ro b io lo gy  s tu d ie s  wh ich a re  unde r way a re  im port an t fo r  
devel op in g  th e  in fo rm a ti o n  wh ich w i l l  be  re q u ir e d  to  c o n tr ib u te  to  th e  goa l o f 
h e lp in g  a l l  in f a n ts  an d c h il d re n  a t t a in  t h e i r  maxim al i n t e l l e c t u a l  p o te n t i a l .
The ner vo us  sy st em  is  p a r t i c u l a r ly  d i f f i c u l t  to  s tu dy  beca use  o f  i t s  d if f e r e n c e s  
be tw een s p e c ie s , bu t p ro g re s s  ha s be en  g r a t i f y in g .  R es ea rc h in  ea ch  o f th e se  
key a re a s  w i l l  con ti n u e  in  1978 .

Ep id em io lo gy  and B io m etr y :

The Ep id em io lo gy  an d Biomet ry  R es ea rc h Pr og ram d e a ls  w it h  s tu d ie s  on d is e a s e s  
an d c o n d it io n s  re le v a n t to  a l l  pr og rams o f  th e  I n s t i t u t e ,  p a r t i c u l a r ly  th o se  th a t  
a re  q u a n t i ta t iv e  in  c h a r a c te r . C l in ic a l  t r i a l s  c o n s t i tu te  a m aj or a re a  o f a c t i ­
v i ty .  In  a d d it io n , re s e a rc h  in  s t a t i s t i c a l  m et ho do logy  i s  u n d e rt a k e n , an d c o n su l­
t a t io n  to  th e  o th e r  s t a f f  in  th e  I n s t i t u t e  i s  p ro v id ed .

• On going  s tu d ie s  w it h in  t h i s  pr og ram ha ve  dem onst ra te d  th a t  a h is to r y  o f 
p re v io us  low  b i r t h  wei gh t o r pre m atu re  b i r t h s  p re d ic ts  a  m o th e r' s  in c re a se d  
r i s k  o f  hav in g  th e se  pr ob le m s a gain  in  su bse quen t p re g n a n c ie s . The e x te n t 
o f  t h i s  in c re a se d  r i s k  su g g es ts  th a t  p re v io u s ly  id e n t i f i e d  r i s k  f a c to r s  a re  
no t s u f f i c ie n t  to  e x p la in  th e  prob le m  f u l l y .  Now, s tu d ie s  a re  be in g  i n i t i a t e d  
to  dete rm in e a d d it io n a l f a c to r s  wh ich  appear to  be  r e la te d  to  th e  r e p e t i t i o n  
o f  poor pre gn an cy  ou tcom e.  A ls o , in  19 78 , s tu d ie s  w il l be  i n i t i a t e d  in  a m etr o ­
p o l i ta n  c e n te r  in  wh ich  th e  le v e l  o f in fa n t m o r ta li ty  i s  e s p e c ia l ly  h ig h . The 
ro le  o f  n u t r i t io n  and m edic al  c a re  as  r e la te d  to  h ig h  m o r ta l i ty  r a te s  w i l l  be  
in v e s t ig a te d .

C li n ic a l t r i a l s  co n ti n u e  to  re c e iv e  c o n s id e ra b le  a t t e n t io n .  R esu lt s  o f an 
e v a lu a ti o n  o f  th e  s a f e ty  o f u lt r a s o u n d , a p ro cedu re  use d  d u ri n g  pr eg nan cy  to  h e lp  
di ag no se  tw in nin g and to  de te rm in e th e  lo c a ti o n  o f  th e  fe tu s  an d p la c e n ta , w i l l  
be  p u b li sh ed  show ing t h a t  th e  p ro cedu re  is  s a fe . An a n a ly s is  o f  th e  s h o r t- te rm  
e f f e c ts  o f p h o to th e ra p y , th e  use  o f  l i g h t s  to  re duce b i l i r u b i n  le v e ls  in  th e  
ne wb orn, w i l l  be  co m ple te d . Data man agem ent o f  two o th e r  c l i n i c a l  t r i a l s ,  in
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cystinosis (a fatal congenital metabolic disorder in children) and on H 
Influenzae Type B meningitis (the most common cause of  mental retardation and other health problems in childhood), will continue.

Comparisons will be made of trends in breast feeding practices among selected groups of the population. Information to be analyzed in this study will be obtained from surveys by the National Center for Health Statistics.
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D ir e c t O pera ti ons

1977
A pp ro p ri a ti o n

1978
E st im ate

In c re a se  o r
D ec re as e

Pos.  Amt. P os. Amt. Pos . Amt.

D ir ec t
O p e ra ti o n s ................ 129 $7,8 1*8 ,000 129 $8,1 57,0 00 0 +$ 30 9,0 00

The n e t in c re a s e  o f  $3 09 ,0 00  i s  fo r  $7 1, 00 0 in  m an da to ry  in c re a se s  su ch  as  
w it h in -g ra d e  in c re a s e s  an d $2 50 ,0 00  fo r  pay me nt fo r  c e n t r a l ly  fu nd ed  s e r v ic e s ; 
o f f s e t  by  a man da to ry  de cre a se  o f  $1 2, 00 0 fo r  on e l e s s  da y o f  pa y in  19 78 .

D ir e c t O pera ti ons  a re  co m pr is ed  o f s t a f f  fu n c ti o n s  which  a re  n e ce ssa ry  to  
he lp  m a in ta in  th e  I n s t i t u t e 's  re s e a rc h  an d re s e a rc h  su pport  pr og ra m s.  In c lu ded  
in  t h i s  a c t i v i t y  a re  th e  s c i e n t i f i c  and b u s in e ss  man agement s t a f f  who a d m in is te r 
ex tr am ura l g ra n ts  an d c o n tr a c ts  an d who per fo rm  s t a t i s t i c a l  an d o th e r  a n a ly se s  
o f  bo th  in tr a m u ra l and ex tr am ura l pr og ra m s.

In  1978 e x tr am u ra l s t a f f  w i l l  g iv e  t h e i r  g r e a te s t  a t te n t io n  to  m on it o ri ng  
re s e a rc h  a re a s  r e q u ir in g  c o o rd in a ti o n  be tw ee n th e  m aj or prog rams o f  P o p u la ti o n  
an d Res ea rc h fo r  M othe rs  an d C h il d re n —n u t r i t i o n ,  a d o le sc e n t p re gnancy , and 
d ia b e te s , fo r  ex am ple— and to  devel op in g  new em ph as is  a re a s  su ch  as  d y s le x ia , 
c o n g e n it a l m a lf o rm ati o n s,  an d f e r t i l i t y - i n f e r t i l i t y .  A n a ly ti c a l su pport  w i l l  
c o n ti n u e  to  i d e n t i f y  tr e n d s  in  p a tt e rn s  o f I n s t i t u t e  su pport  by  s c i e n t i f i c  
d i s c i p l in e s ,  ty p e  o f re s e a rc h  i n s t i t u t i o n s ,  an d r e la t io n s h ip s  be tw ee n prog ram 
a re a s .

The number o f  g ra n ts  an d c o n tr a c ts  aw arde d in  1978 i s  e s ti m a te d  a t  1,71*8 
an d th e  d o l la r  amount o f  th e s e  e x tr am u ra l a c t i v i t i e s  i s  e s ti m a te d  a t  
$12 3, 661 ,0 00.



Prog ram  Management

1977
A p p ro p ri a ti o n

1978
Est im ate

In c re a se  o r 
Dec reas e

P os. Amt. Po s.  Amt. Po s. Amt.

Pro gra m
Managem ent................ ...........  **9 $1 ,3 06 ,0 00 1*7 $1 ,2 76, 000 -2 -$ 30 ,0 00

The n e t decre ase  o f  $3 0, 00 0 c o n s is ts  o f  m an da to ry  in c re a se s  o f  $l U ,0 00 , 
su ch  as  w it h in -g ra d e  in c re a s e s ; o f f s e t  by  a prog ram d ecre ase  o f  $3 9,00 0 and 
a man da tory  decre ase  o f  $5 ,000  fo r  one l e s s  day o f  pay in  1978 . Two ad m in is ­
t r a t i v e  p o s it io n s  ha ve  be en  removed  in  1978 w ith  th e  go al  o f m in im iz in g p o te n ti a l 
d u p li c a ti o n  and la y e r in g  in  th e  P ub li c  H ea lth  S e rv ic e .

Prog ram  management p ro v id es  fo r s e v e ra l s t a f f  fu n c ti o n s  wh ich su pport  th e  
I n s t i t u t e 's  con ti n u in g  o p e ra ti o n s . The a c t i v i t y  in c lu d es  s c i e n t i f i c  and 
a d m in is tr a ti v e  s t a f f  who m a in ta in  prog ram d i r e c ti o n  and  managem ent s e rv ic e s  
th ro ugh th e  D ir e c to r 's  im med iate  o f f i c e ,  p ro v id e  prog ram p la nn in g  and  e v a lu a ti o n  
a s s is ta n c e  to  in tr am u ra l and  ex tr am ura l s t a f f ,  and co nd uc t pr og rams fo r p u b li c  
in fo rm ati o n  and  d is se m in a ti o n  o f  re se a rc h  r e s u l t s .  In  19 78 , p r i o r i t y  in  th e se  
fu n c ti o n s  w il l be  p la ced  on new sy stem s fo r  in fo rm ati on  d is se m in a ti o n  and 
lo n g -t e rm  prog ram p la n n in g .
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NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  C h il d  H e a lt h  an d Human D ev el op m en t

P ro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i ty :  R esea rc h  f o r  M oth er s an d C h il d re n  ( P u b li c  H e a lt h  S e rv ic e  A ct  
T i t l e  IV , P a r ts  E an d I )

1977
A p p ro p r ia ti o n

P o s . Amount

$7 1,1* 58 ,000

1978

A u th o r iz a ti o n

A/

B ud ge t
E s ti m a te

P o s. Amo unt

$ 7 5 ,9 1 0 ,0 0 0

P u rp o se : R e se a rc h  f o r  M o th ers  an d C h il d re n  c o v e rs  th e  h e a l t h  an d  w e l l - b e in g  o f  
m o th e r s , c h i l d r e n ,  an d  f a m i l i e s  a s  t h e  key  t o  a s s u r in g  a  h e a l th y  a d u l t  p o p u la t io n .

E x p la n a t io n : R e se a rc h  in  t h i s  f i e l d  in c lu d e s  th e  p e r io d  o f  l i f e  fr om  c o n c e p ti o n  
th ro u g h  a d o le s c e n c e  an d c e n t e r s  on  t h e  m a jo r p ro b le m s o f  p re g n an c y  an d in f a n c y , 
d e v e lo p m e n ta l b io lo g y  an d n u t r i t i o n ,  hum an l e a r n in g  an d b e h a v io r , an d m e n ta l 
r e t a r d a t i o n  an d d e v e lo p m e n ta l d i s a b i l i t i e s .  O b je c ti v e s  a r e  p u rsu e d  th ro u g h  
r e s e a r c h  g r a n t s ,  f e l lo w s h ip s , t r a i n i n g  g r a n t s ,  an d  r e s e a r c h  c o n t r a c t s .

A cc om pli sh m ents  in  19 7 7 : P r i n c i p a l  a c co m p li sh m en ts  r e l a t e d  t o  p re g n an cy  an d 
in f a n c y  in c lu d e d  new  le a d s  on  t h e  p ro c e s s  o f  l a b o r  an d d e l i v e r y ,  mor e in fo rm a ti o n  
ab o u t t h e  su dden  in f a n t  d e a th  sy ndro m e,  an d g r e a t e r  u n d e rs ta n d in g  ab o u t f e t a l  
g ro w th  r e t a r d a t i o n .  D uri ng  t h i s  p e r i o d ,  mor e was le a r n e d  a b o u t g e n e t ic s  an d 
b i r t h  d e f e c t s ,  an d ab o u t no rm a l deve lo pm ent o f  im m un ity fr om  in f e c t i o n .  S tu d ie s  
on l e a r n in g  have  c l a r i f i e d  th e  s k i l l s  in v o lv e d  in  f l u e n t  r e a d in g  an d hav e dem on­
s t r a t e d  t h e  f l e x i b i l i t y  o f  i n t e l l e c t u a l  d ev e lo p m en t.  R esea rc h  f in d in g s  on m e n ta l 
r e t a r d a t i o n  h ig h l ig h te d  th e  n ee d  f o r  s tu d i e s  o f  t r e a tm e n t  m eth ods an d  d ia g n o s t i c  
te c h n iq u e s .

O b je c ti v e s  f o r  197 8 : H ig h r i s k  p re g n an c y  c o n d i t i o n s ,  su ch  a s  d ia b e te s  m e l l i t u s  
an d  a d o le s c e n t p re g n a n c y , w i l l  r e c e iv e  g r e a t e r  e m p h a s is , a s  w i l l  p ro b le m s o f  th e  
lo w  b i r t h  w e ig h t i n f a n t .  C o n g e n i ta l m a lf o rm a ti o n s  w i l l  c o n t in u e  a s  a  p r i o r i t y ,  
an d  th e  fo cu s  o f  n u t r i t i o n  r e s e a r c h  w i l l  t u r n  t o  o v e r n u t r i t i o n  an d o b e s i t y  a s  
w e l l  a s  s t u d i e s  o f  a n t e n a t a l  an d i n f a n t  n u t r i t i o n  an d  o th e r  f a c t o r s  o f  p o o r 
n u t r i t i o n  a s  an  a n te c e d e n t t o  a d u l t  d i s e a s e .  L e a rn in g  an d  b e h a v io r  s tu d i e s  w i l l  
a d d re s s  a  new  p r i o r i t y  o f  d e v e lo p m e n ta l d y s le x i a  and  o th e r  l e a r n in g  d i s o r d e r s .
In  m e n ta l r e t a r d a t i o n ,  encou ra gem en t w i l l  be  g iv e n  t o  d eve lo pm en t o f  d ia g n o s t i c  
t o o l s  an d  tr e a tm e n t  m eth ods f o r  w hic h  n eed s  hav e  been  i d e n t i f i e d .

An in c r e a s e  o f  $ 3 ,0 0 0 ,0 0 0  h a s  been  p ro v id e d  by  th e  p r e s e n t  A d m in is t r a ti o n  t o  
p e rm it  em phasi s o f  th e  a n t e n a t a l  an d  i n f a n t  n u t r i t i o n  s tu d i e s  a s  w e l l  a s  s tu d i e s  
o f  b i r t h  d e f e c t s  and  a d o le s c e n t  p re g n a n c y .

A /T i t l e  IV , P a r t  E -  I n d e f i n i t e
T i t l e  IV , P a r t  I  -  L e g i s l a t i o n  i s  p e n d in g

8 7 -1 55  0  -  77 -  67



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  C h il d  H e a l th  and  Human D ev el op m en t

Pro gr am  P u rp o se  an d A cc om pli sh m ents

A c t i v i t y :  P o p u la t io n  ( P u b li c  H e a l th  S e r v ic e  A c t,  T i t l e  IV , P a r t s  E and  I  
an d T i t l e  X,  S e c t io n  10 0h )

197 7
A p p ro p ria ti o n .

P o s . Amount

19 78

A u th o r iz a t io n

B udget
E s ti m a te

P o s . Amo unt

----- $h9 ,7O 7,O OO  A/ ----- $ 5 2 ,7 5 1 ,0 0 0

P u rp o s e : P o p u la t io n  r e s e a r c h  c o m p ris e s  th e  p r im a ry  F e d e r a l e f f o r t  f o r  b io m e d ic a l , 
b e h a v io r a l ,  an d s o c i a l  s c ie n c e  r e s e a r c h  in  th e  p o p u la t io n  f i e l d ,

E x p la n a t io n : Th e p ro gra m  c o v e rs  r e s e a r c h  on  d ev e lo p m en t and  e v a lu a t i o n  o f  c o n t r a ­
c e p t i v e s ,  p o p u la ti o n  d y n am ic s , an d fu n d am en ta l p ro b le m s o f  r e p r o d u c t iv e  p r o c e s s e s .  
O b je c t iv e s  a r e  p u rs u e d  th ro u g h  th e  fu n d in g  m ec ha ni sm s o f  r e s e a r c h  g r a n t s ,  f e l lo w ­
s h i p s ,  t r a i n i n g  g r a n t s ,  and  r e s e a r c h  c o n t r a c t s .

A cco m pli sh m ents  in  1 9 7 7 : In  c o n t r a c e p t iv e  d e v e lo p m e n t,  c l i n i c a l  t r i a l s  hav e 
c o n t r ib u te d  new in f o r m a ti o n  on  d ru g s  t h a t  s to p  sp er m  p r o d u c t io n ,  p o s t c o i t a l  
c o n t r a c e p t iv e s ,  w om en 's  f e r t i l e  p e r i o d s ,  an d a  lo n g - a c t i n g  i n j e c t a b l e  c o n t r a ­
c e p t iv e .  C o n tr a c e p t iv e  e v a lu a t i o n  s tu d i e s  hav e fo u n d  h ig h e r  r i s k  o f  b r e a s t  c a n c e r  
among  c e r t a i n  women who u se  t h e  p i l l ,  t h a t  m a le s  ex p o se d  t o  d i e t h y l s t i l b e s t r o l  
(DES) b e f o r e  b i r t h  may s u f f e r  fr om  i n f e r t i l i t y  a s  a d u l t s ,  and  t h e r e  a r e  no  
p h y s io lo g i c a l  ch a n g es  in  men who have  had  a  v a sec to m y . B e h a v io ra l s c i e n t i s t s  hav e  
do cu m en te d  th e  d e c l i n e  in  U .S , f e r t i l i t y  a s  b e in g  c o r r e l a t e d  t o  c h a n g in g  a t t i t u d e s  
ab o u t fa m il y  s i z e ,  ag e  a t  m a r r ia g e ,  an d u se  o f  c o n t r a c e p t io n .  F undam enta l 
r e s e a r c h  has p ro d u ced  new know le dge a b o u t r e p r o d u c t iv e  p r o c e s s e s  in  r e l a t i o n  t o  
p ro b le m s o f  f e r t i l i t y  an d  i n f e r t i l i t y .

O b je c t iv e s  fo r  1 9 7 8 : R e se a rc h  on  c o n t r a c e p t iv e  d ev e lo p m en t w i l l  em phasiz e  new 
d r u g s , im pro ve d d ru g  a d m i n i s t r a t i o n ,  v a g in a l  an d u t e r i n e  c o n t r a c e p t i v e s ,  an d 
p e r io d ic  a b s t i n e n c e . C o n tr a c e p t iv e  s a f e t y  s tu d i e s  w i l l  be c o n d u c te d  on  th e  
r e l a t i o n s h i p  o f  th e  p i l l  t o  v a r io u s  d i s e a s e s ,  c o m p l ic a t io n s  r e l a t e d  to  i n t r a ­
u t e r in e  d e v i c e s ,  an d new  m eth ods o f  c o n t r a c e p t io n  re a d y  f o r  c l i n i c a l  t r i a l .  
B e h a v io r a l / s o c ia l  s c i e n t i s t s  w i l l  a d d r e s s  p ro b le m s o f  a d o l e s c e n t  p re g n an c y  an d 
f a c t o r s  in f lu e n c in g  fa m il y  s i z e  an d b i r t h  r a t e .  O th e r  s t u d i e s  w i l l  be  d i r e c t e d  
t o  p ro b le m s o f  n u t r i t i o n  and  r e p r o d u c t io n .

An in c r e a s e  o f  $ 2 ,0 0 0 ,0 0 0  h as  been  p ro v id e d  by  t h e  p r e s e n t  A d m in is t r a ti o n  f o r  
s tu d i e s  o f  th e  r e p r o d u c t iv e  p r o c e s s ,  in c lu d in g  t h e  b a s ic  s c ie n c e  o f  sp er m  fo rm a­
t i o n  an d f e r t i l i z a t i o n  o f  th e  eg g .

—̂ T i t l e  IV , P a r t  E -  I n d e f i n i t e
T i t l e  IV , P a r t  I -  L e g i s l a t i o n  i s  p en d in g  
T i t l e  X, S e c t io n  10 0h  -  L e g i s l a t i o n  i s  p en d in g



NATIONAL INSTITUTES OF HEALTH

N a ti o n a l I n s t i t u t e  o f  C h il d  H e a lt h  and  Human D ev el op m en t 

P ro gr am  P u rp o se  an d A ccom pli sh m ents

A c t i v i t y :  I n t r a m u r a l  R e sea rc h  ( P u b l ic  H e a lt h  S e r v ic e  A c t,  T i t l e  IV , P a r t  E 
an d  T i t l e  X,  S e c t io n  lOOM

1228
19 77

A p p ro p r ia t io n
P o s. Amount A u th o r iz a t io n

B ud ge t
E s ti m a te

P o s . Amount

18 3 $1 5, 22l »,0 00 A/ 18 3 $ 1 7 ,6 6 7 ,0 0 0

P u rp o s e : I n t r a m u r a l  R e s e a rc h  in c lu d e s  NICHD s c i e n t i f i c  s t a f f  c o n d u c ti n g  l a b o r a to r y
and  c l i n i c a l  r e s e a r c h  an d  e p id e m io lo g ic  an d b io m e tr ic  s t u d i e s .

E x p la n a t io n : I n t r a m u r a l  r e s e a r c h  a d d r e s s e s  t h e  p ro b le m s  o f  p o p u la t io n  an d r e p r o ­
d u c t io n  p r im a r i l y  th ro u g h  s tu d i e s  on  horm ona l i n t e r a c t i o n s  n e c e s s a r y  f o r  fem ale  
and  m ale  f e r t i l i t y .  M a te rn a l and  c h i l d  h e a l th  r e s e a r c h  f o c u s e s  on  i n f a n t  n u t r i ­
t i o n ,  lu n g  m a tu r a t io n  i n  t h e  n ew born , g e n e t i c s ,  an d  t h e  n e rv o u s  sy ste m . E p id e­
m io lo g y  an d b io m e tr y  d e a l  w it h  d a t a  on  th e  e x t e n t  an d n a t u r e  o f  d i s e a s e  an d 
d i s a b i l i t y .

A cc om pli sh m ents  in  1 9 7 7 : Ho rmone  s tu d i e s  have  p ro v id e d  in f o r m a t io n  on  th e  
s t r u c t u r e  o f  ho rm on es  an d how  th e y  w ork , o p en in g  new  le a d s  f o r  s tu d y in g  th e  c o n t r o l  
o f  f e r t i l i t y  an d  i n f e r t i l i t y .  S tu d ie s  in  p e d i a t r i c s  have  p ro d u c e d  new  in fo rm a ti o n  
w h ic h  i s  b a s ic  t o  o u r  u n d e r s ta n d in g  o f  g e n e t ic  m ec ha ni sm s t h a t  r e l a t e  t o  huma n 
c o n d i t io n s  o f  g e n e t ic  o r i g i n .  E p id e m io lo g is ts  an d  b i o s t a t i s t i c i a n s  have  g a th e r e d  
d a t a  on  a  m o th e r 's  r i s k  o f  h a v in g  a  b aby  o f  lo w  b i r t h  w e ig h t and  d e m o n s tr a te d  t h e  
s a f e t y  o f  u l t r a s o u n d  a s  a  d ia g n o s t i c  te c h n iq u e .

O b je c t iv e s  f o r  197 8 : A d d i t io n a l  wor k b a s e d  on  l e a d s  fr om  ho rm on e s tu d i e s  w i l l  be 
u n d e r ta k e n . S im i l a r l y ,  a c c o m p li sh m en ts  in  t h e  v a r i e t y  o f  g e n e t ic  an d  n e u ro b io lo g y  
s tu d i e s  in  m a te r n a l an d  c h i l d  h e a l t h  w i l l  b e  u s e d  a s  t h e  b a s e  f o r  c o n t in u e d  
r e s e a r c h  in  19 78. D a ta  r e s e a r c h ,  w i l l  in c lu d e  a  s tu d y  o f  f a c t o r s  in  h ig h  i n f a n t  
m o r t a l i t y  r a t e s ,  c o m p le ti o n  o f  an  a n a ly s i s  o f  t h e  u se  o f  l i g h t s  t o  re d u c e  b i l i ­
r u b i n ,  an d  c o n t in u a t io n  o f  d a t a  a n a ly s i s  on  a  m e ta b o l ic  d i s o r d e r  an d th e  m os t 
common c a u se  o f  m e n ta l r e t a r d a t i o n  in  c h i l d r e n .

A /T i t l e  I V - I n d e f i n i t e
T i t l e  X, S e c t io n  10 01  -  L e g i s l a t i o n  i s  p en d in g



NATIONAL INSTITUTES OF HEALTH 

N ati ona l I n s t i t u t e  o f  C hild  H eal th  and Human Devel opme nt 

Program  Pur po se  an d Ac comp lishm ents

A c ti v it y : D ir ec t O pera ti ons (P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  IV , P a r ts  E and  I )

1977
A ppro p ri a ti on

P os■ Amount

22 7»

A u th o ri za ti o n

Budget
Est im at e

Pos. Amount

117  $7,8148,000 A/ 117 $8 ,157 ,000

Purp ose : D ir ec t O pera ti ons in c lu d e  s t a f f  and t h e i r  su p p o rt in g  c o s ts  o f  do in g 
b u s in ess  who he lp  m ain ta in  day -t o -d ay  a c t i v i t i e s  o f th e  I n s t i t u t e 's  re sea rc h  
an d re s e a rc h  su pport  pr og ra m s.

E x p la n a ti o n : Thi s a c t i v i t y  co ver s th e  s c i e n t i f i c  an d bu s in ess  man agem ent s t a f f  
who a d m in is te r ex tr am ura l g ra n ts  and c o n tr a c ts  and who pe rfor m  an a ly se s  o f i n t r a ­
m ur al  and ex tr am ura l pr og rams.

Ac compl ish men ts in  19 77 : E xt ra m ura l s c i e n t i s t  a d m in is tr a to rs  co n ti nued  s u r v e i l ­
la n c e  o f  e s ta b li s h e d  pr og rams an d co m pl et ed  e f f o r t s  to  id e n ti fy  new p r i o r i t i e s  in  
P o p u la ti o n  Res ea rch and Res ea rc h fo r  Moth ers an d C h il d re n . G ra nt s and c o n tr a c ts  
b u s in e s s  o f f ic e r s  p ro cess ed  th e  award  o f  some 1, 77 5 g ra n ts  and  c o n tr a c ts .

O b je c ti v es  fo r 19 78 : P o p u la ti o n  R es ea rc h s t a f f  w i l l  em ph as ize de ve lopm en t o f new 
pr og rams in  f e r t i l i t y - i n f e r t i l i t y  and ad o le sc e n t pre gnancy , w hil e  s t a f f  hand li ng  
R es ea rc h fo r  Moth ers  and C h il d re n  w il l g iv e  p r i o r i t y  to  new s tu d ie s  on d y s le x ia , 
n u t r i t i o n ,  and c o n g e n it a l m alf o rm ati ons.  Bo th m aj or  pr og rams w i l l  add re ss  t h e i r  
a re a s  o f necessa ry  c o o rd in a ti o n  w ith  ea ch  o th e r . An e s ti m a te d  l, 7 h 8  g ra n ts  and 
c o n tr a c ts  w i l l  be  aw arde d.

A /T it le  IV, P a rt  E -  In d e f in i te
T i t l e  IV, P a r t I  -  L e g is la ti o n  i s  pe nd in g
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NATIONAL INSTITUTES OF HEALTH 

N ati ona l I n s t i t u t e  o f  C hild  H eal th  and Human De velopm ent  

Pro gra m Pu rp os e an d Accom pl ish me nts

A c ti v it y : Program  Management (P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  IV , P a r ts  E and I )

1278
1977

A p p r o p r i a t i o n
A u th o ri z a ti o n

Budget
E st im ate

Pos . Amount Pos. Amount

1*9 $1 ,3 06 ,0 00 A/ 1*7 $1,2 76,0 00

P urp ose : Pro gra m Management p ro v id es  fo r  th e  I n s t i t u t e  D ir e c to r and  h is  im med iate  
s t a f f  who m a in ta in  prog ram d ir e c ti o n  an d man agem ent s e rv ic e s .

E x p la n a ti o n : Th ese s t a f f ,  su pport ed  by fu nds fo r  s a la r i e s  an d o th e r o p e ra ti n g  
c o s ts , p ro v id e  a d m in is tr a ti v e  s e r v ic e s , p la n n in g  and e v a lu a ti o n  a s s is ta n c e ,  and 
p u b li c  in fo rm ati o n  s e rv ic e s  fo r  th e  se v e ra l pr og ram a re a s  o f th e  NICHD.

Accom pl ish me nts  in  19 77 : Norm al fu n c ti o n s  o f prog ram gu id an ce  an d c e n t r a l  su pport  
s e rv ic e s  con ti nued  th ro ughou t 1977- S p e c ia l e f f o r t s  were i n i t i a t e d  fo r  Jo b c la s s i  
f ic a t io n  re vie w  in  p e rs o n n el ma nagem ent, an d fo r  a lo ng -t erm  prog ram p la nn in g  
p ro cess  in te n d ed  to  com ple ment e x is t in g  p ro ced u re s.

O b je cti ves  fo r  19 78 : M aint en an ce  o f a c t i v i t i e s  fo r  prog ram d ir e c ti o n  an d c o o rd i­
n a ti o n  w i l l  c o n ti n u e , b u t w i l l  be  su pp lem en te d by  em ph as is  on devel opin g new 
sy stem s fo r  in fo rm ati o n  d is se m in a ti o n  and lo n g -t e rm  pr og ram p la nn in g .

A /T it le  IV , P a r t E -  I n d e f in i te
T i t l e  IV, P a r t I -  L e g is la ti o n  i s  pe nd in g
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NA TI ONAL  IN ST IT U TES OF H EALTH
NO RM AN  D. MAN SF IELD , DIRE CT OR , D IV IS IO N OF FI N A NCIA L MAN ­

AG EM EN T, N AT IO NA L IN STIT U TES OF HEA LTH
EL LE N F. WO RM SER, DIRE CT OR , D IV IS IO N OF HEALTH  BUDGET 

AN AL YS IS , OF FICE  OF T H E AS SIST AN T SE CR ET AR Y,  COMP­
TR OL LE R

M r.  E ar ly  [ p re s id in g ] . T h e  co m m it te e  w il l co m e to  o rd e r.
I w a n t to  w el co m e you , D o c to r.  I ap o lo g iz e  fo r  th e  d e la y . T h e

c h a ir m a n  is  ti e d  u p  in  a  m e e ti n g  w it h  th e  S p e a k e r , so  we a re  g o in g  
to  g e t s ta r te d .

W e  h a v e  y o u r  s ta te m e n t a n d  b io g ra p h ic a l sk e tc h  w h ic h  w il l be  
in se rt e d  i n  th e  r eco rd .

[T h e  b io g ra p h ic a l sk e tc h  a n d  s ta te m e n t fo ll o w :]
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Statement by the Director

Mr. Chairman and Members of the Committee:

It is again my pleasure to appear before you to discuss the budget 

request of the Division of Research Resources.

The primary mission of the Division of Research Resources is to develop 

and make available to awardees of the National Institutes of Health many 

types of resources that are necessary for the biomedical research effort. 

These resources include special instruments, clinical and research facilities 

experimental animals, trained research personnel, and experimental tech­

niques. As an example, our 83 General Clinical Research Centers, located 

in hospitals around the country, provide NIH awardees with trained staff 

and specialized research environments where they study patients with 

diabetes, hypertension, kidney diseases and many other diseases and disorders

These resources are not targeted to support the research on one par­

ticular disease. Our aim is to design resources that can be used in the 

study of a wide range of health-related problems; to provide them at a 

reasonable cost; and to make them available to as many researchers as 

possible. As part of this key role, the Division is able to lessen the 

duplication and overlap that would occur if each of the categorical insti­

tutes maintained all its own resources.

In order to assure the availability of high quality research resources, 

we support the development of resources as new’ research needs are identi­

fied. For example, we assumed responsibility for initiating the support

of the domestic breeding of nonhuman primates for the NIH extramural
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programs when it became apparent there would be a shortage of these experi­
mental animals. Through our six diversified programs, the Division has 
taken an active role in developing research resources that range from high 
voltage electron microscopes to utilizing and developing the talent of 
minority scientists and students.

General Clinical Research Centers Program

Before a new treatment becomes accepted medical practice, it passes
through a series of studies from animal experiments to controlled testing 
in humans. In the latter stages of this complex process where research 
findings are translated into new treatment approaches, 83 General Clinical 
Research Centers throughout the country provide special facilities, research 
equipment and trained staff to support the efforts of over 3,300 clinical 
investigators. In a typical ten bed General Clinical Research Center 
investigators may be studying patients with diabetes, kidney disease, 
cataracts, or any number of other disorders. As part of such a Center, 
the Division supports nurses and other health professionals skilled in 
research techniques, a laboratory that can perform tests a normal hospital 
laboratory is not equipped to handle, and usually a diet kitchen with staff 
to prepare diets for the study of metabolic related disorders.

In the coming year we will continue to encourage use of the Centers 
for outpatient research studies. Since the Division began an outpatient 
program in 1970, 60 percent of the Centers have adapted their facilities 
to accommodate ambulatory patients. Not only has this resulted in savings 
of hospitalization costs, but has, in turn, allowed the Centers to support 
more research studies and more patients for each study.

As the NIH moves forward on clinical trials, we will be working with 
the staffs of our Centers and the categorical Institutes to develop the
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additional capability to support such trials. One aspect of this is a 

joint activity by the staffs of our General Clinical Research Centers 

Program and Biotechnology Program in collaborating on a project called 

CLINFO. Its intent is to automate the collection, analysis and sharing 

of research data for clinical investigators. We expect such automation 

to pay off with a substantial shortening of the time it takes from the 

initial study of a new lead to its validation as a safe and better method 

to prevent or treat an illness. Through a set of contracts we are cur­

rently collaborating a computer organization and investigators at three 

General Clinical Research Centers in the testing of a multi-user desk-top 

computer specially designed to collect, analyze and make more easily 

available research data. By making possible and encouraging this kind 

of collaboration, we hope to assist in the development of special resources 

that will facilitate the clinical trials process.

Biotechnology Resources Program

Everywhere we turn we see examples of how technology has touched our 

day-to-day activities. We watch TV programs that are beamed through 

satellites circling the earth. We drive up to a bank at 3 A.M. and have 

a computerized teller withdraw money from our checking account. There 

are countless examples of how technology has been harnessed to speed up 

communication and to create quicker, easier, more convenient and more 

accurate ways of doing things. Our Biotechnology Resources Program is 

serving a similar role for the biomedical research community. Develop­

ments in the fields of physics, chemistry, mathematics and computer 

science are being used for applications to biomedical problems. In 

workshop settings we continue to bring medical specialists such as
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internists, cardiologists and neurosurgeons together with technology 

experts such as electronic engineers and computer specialists to bring
about such application.

The electron probe microanalyzer, initially funded in collaboration 

with the National Heart, Lung, and Blood Institute, and currently funded

by the Division of Research Resources is an extraordinary new instrument 

capable of ascertaining the elemental chemical content of human fluids, 
cells or tissue. The instrument can quantitatively measure the location 

and amounts of the major chemical elements of the human body such as 
sodium, phosphorus, calcium and sulphur. By analyzing large collections 
of red blood cells, investigators can observe composition changes as they 
relate to age, sex, or disease states. This could be used in the study 

of leukemia, sickle cell anemia, diseases of the bone marrow and many 

other disease areas. In effect, we have given the biomedical research 
community one of the sharpest probes available to search for answers at 
the point where it all begins.

Another newly developed National resource is a cell culture machine 
that is capable of producing large numbers of cell cultures, and of

screening 100 million cultures at one time to detect mutant cells. Its 
phenomenal screening speed becomes somewhat more comprehensible when 

you compare it with what the microwave oven has done to conventional 

cooking time. Up until now, testing for cancer-causing chemicals and 
drug-induced birth defects has been a protracted and tedious process.
This machine promises to accelerate that process so that drugs which 

cause birth defects as well as chemicals with carcinogenic properties 
can be identified quickly. Early detection will allow for swift inter­

vention, possibly saving lives and preventing unnecessary suffering and
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disability. Cell biologists throughout the country are being invited 

to use this machine for screening carcinogens, genetic mapping and other 

research applications.

Chemical/Biologlcal Information-Handling Research Program

Through the Chemical/Biological Information-Handling Program, we

have supported the development of special computer tools for scientists 

to study how drugs and other chemicals affect human patients and experi­

mental animals. The heart of the Program is the PROPHET System, a National 

computer resource. It consists of a centrally stored collection of power­

ful, yet easy-to-use computer procedures, accessible from anywhere in the 

Nation by remote terminals and telephone lines. Our staff is making this 

service available to an increasing number of NIH awardees. Currently, 

emphasis is being placed on the use of PROPHET to study the molecular 

basis of immunity, and to a wide range of other studies such as anti­

fertility drugs, the control of blood pressure and the inhibition of 

tumor growth. During the coming year we expect to extend PROPHET services 

to over 140 scientists at 20 institutions in 11 states.

Laboratory Animal Sciences and Primate Research Programs

When a researcher decides to use experimental animals in a study,

the choice of a particular kind of animal depends on how useful that 

animal is as a model for the disorder being studied. Through the Labora­

tory Animal Sciences Program, the Division continues to support the 

development of such animal models so that researchers will have available 

the best possible alternatives short of using human subjects. For 

instance, we recently supported the development of diabetic mice that 

have unique advantages over mice which were previously used in diabetes 

research; cats that exhibit a disorder similar to Tay-Sachs disease in
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humans; and rats that can be used to study some allergic disorders. In 

addition to encouraging the development of new animal models, the Program

supports animal colonies of unusual and special value for biomedical

research.

As part of this responsibility, our staff has initiated contracts

to develop a supply of domestically-bred nonhuman primates. In recent 

years foreign countries have restricted the exportation of wild-caught

primates, causing a shortage of these animals for research studies.

Because of their close similarity to humans, these primates are essential

to the study of many human diseases and disorders. It is projected that

within three to four years, Division-supported contractors will be able 

to supply 1,900 rhesus monkeys and 400 squirrel monkeys annually. This 

will represent approximately one-third of the primates needed by the 

extramural investigators.

The seven Primate Research Centers supported by the Division are 

also breeding nonhuman primates for use in research conducted at these 

Centers. Through their breeding efforts, they have been able to produce 

approximately 50 percent of their annual requirements. These Centers 

continue to make significant contributions to the study of nonhuman 

primates in the areas of reproductive biology, lung diseases, infectious

diseases, nutritional and metabolic diseases and the behavioral sciences.

Because research on nonhuman primates is in many cases the final 

step before undertaking human clinical research, our staff has encouraged 

efforts to disseminate this information to the scientific community. 

Through a Division-supported Primate Information Center, the world's 

literature on research using primates is catalogued and indexed. In
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the past year, this Center responded to over 800 scientists who wrote 

for specific bibliographic, abstract and tabular information.

Minority Biomedical Support Program

We consider the development of human resources as one of our most 

important responsibilities. Through the Minority Biomedical Support 

Program, we are tapping the talent of ethnic minorities and institutions 

in an effort to bring their scientists and future scientists into the 

mainstream of American biomedical research. Currently, 81 colleges 

and universities with significant ethnic minority student enrollments 

participate in this Program. One indicator of the success of this Program 

can be seen in the number of undergraduate participants who are motivated 

to pursue graduate studies in the health sciences. In 1976, approximately 

74 percent of MBS graduates chose advanced studies in biomedical fields, 

in comparison to only 18 percent of all non-MBS graduates at these

institutions.

A necessary step to full participation in the biomedical research 

community is the publication of research findings in scientific journals. 

Our staff will continue to encourage and create opportunities for MBS 

participants to publish their research findings in scientific journals 

and to present their papers at meetings of professional organizations. 

Through arrangements made by our staff, one of the Nation's top biomedical 

journals recently published a special section on the MBS Program that 

included eight scientific papers by senior faculty scientists and their 

undergraduate students. This exposure to the research process from 

experiment to publication in a major scientific journal was a "first" 

for many of these MBS participants.



In the coming year, our staff will explore the possibility of award­
ing MBS grants to two-year colleges with special efforts directed toward 
community colleges serving American Indian students.
Research Resources Information Center

In order to assure that our resources are used as widely as possible 
and to encourage closer collaboration among scientists who use our resources 
we have established a Research Resources Information Center. Through the 
contract mechanism, our staff is collaborating in the design of an informa­
tion exchange network that should promote widespread sharing of available 
resource services, and new analytical research techniques and technologies. 
Initial projects include the publication of a regular newsletter and the 
development of a directory of available resource services.
Future Plans and Budget

In 1978 we will continue to support our established resources and 
to develop selected additional resources as new needs are identified.

The budget request for the Division of Research Resources for FY 1978 
is $102,074,000, a net reduction of $35,426,000 below the FY 1977 appropri­
ated amount of $137,500,000. I will be happy to answer any questions and 
provide whatever additional information you require for the record.
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GEN ERA L RESEARCH SUPPOR T PROGRAM

Mr. Early. Doctor, your budget eliminates the par t for biomedical 
research support, formerly the general research support grants. Now, 
we briefly touched on th is matte r with Dr. Fredrickson. However, I 
tlii”k we should cover it in more detail with you today.

Fi rst : How many years have you proposed to eliminate this 
program ?

Dr. Bowery. I  think this  is the fourth year tha t the recommenda­
tion has been made to eliminate this program.

Mr. Early. With the new administ ration  agreeing with you. I  get 
the feeling the executive branch knows something we don’t know. 
Suppose you take us through the steps th at led you to decide to elim­
inate this program. Dr. Fredrickson, if you want to comment, feel 
free.

Dr. F redrickson. Thank you.
I think I should point out tha t this decision is part ly due to the 

necessity to determine a level of priori ties within the total NIH 
budget. It  is in this area t ha t NIH has had to make difficult decisions 
and has chosen to suggest this deletion in the budget of the Division 
of Research Resources.

But it does eliminate th at k ind of suppor t for  all the In stitu tes since 
this is the only place in the NIH budget which supports this type of 
activity.

Mr. Early. Does i t eliminate paperwork or just shi ft laterally to 
the program ?

Dr. Fredrickson. Its  purpose is to protec t other aspects of the 
NIH program, particularly the ability  to mainta in our commitments 
on research grants and the ability to fund new ones. Those abi lities 
would be impaired if we tried to make up this $41 million item by 
takin g it from grant support funds in each of  the Institutes.

USE S OF BIOMED ICAL  RESEARCH SUPPOR T FU ND S

Mr. Early. Last year you gave us an example of the work sup­
ported under this program. You identified the w’ork of a young in­
vestigator at the  Mayo Clinic on the effects of chenic acid on dissolving 
gallstones. On page 194 of your budget materia l I see the same ex­
ample. If  this is the only example of  ou tstand ing work tha t you can 
point out, then maybe OMB is correct, in saying tha t the payoff is 
not worth the investment.

Would you like to try  and give some examples and restore my faith  
in this program ?

Dr. Bowery. That was jus t one of many examples tha t showed how 
a pilot  project tha t was initiated with a fairly small amount of bio­
medical research support money was then supported by one of the In ­
stitutes to become a major factor in developing a large scale clinical 
tria l conducted by one of the categorical Institu tes. Some 3,000 pilot 
projects per year  through some 400 institut ions are funded through this 
program. Biomedical research support moneys are used to encourage 
a number of innovative and creative ideas by young investigators to 
gather some preliminary data  before they submit a full-blown project 
application to the N IH.
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These funds help to assure continuity of fu nding  where a temporary lapse in funding occurs. Tha t is, an investigator has received approval from N IH  but for the moment has not received sufficient funds to pro­ceed. This  allows the invest igator’s institut ion to make an onsite de­termination to tide the investigator over for a while u ntil the project receives funds from an Institu te.
These funds provide opportun ities for investigators to pool some of the money tha t is made available to them by thei r institution  for selected pieces of equipment tha t may not be easily justified on a single research project grant.
Biomedical research support funds are often used by an institut ion to help maintain  their high standards of laboratory animal care, or to  help pay for some computer services tha t may be needed for a number of investigators, or to  help pay for the early stages of designing new instruments. None of  these uses requires the full-blown application procedure back through the N IH which would take  both t ime and ad­ditional  NI H staff energy and additional paperwork.
Now within th at context we would be pleased to submit a number of additional specific examples for the record of those general activities.Mr. Early. All right.
Dr. F redrickson. As you know, these grants are awarded by formula to institut ions depending upon the ir ability to compete for research gran t and contract support for specific projects. It  is, in a sense, a measure of thei r capability  for doing research which allows them to receive these awards.
Several years ago the rules governing the expenditure of these funds were made more stringent by the Division of Research Resources. I have investigated in detail how certain large institutions  in the coun­try  have been using these funds. I find that  the records maintained by the Division of Research Resources a re very detailed and permit an experienced scientist and administrato r to make a judgment of his own about how effectively this money may have been used to maintain the stabil ity of the research activities in our institution .
I  must say I am very much impressed by the quality  of decision and the value th at I believe was derived from an in stitu tion’s having these funds to maintain i ts research enterprise.
Mr. Early. Doctor, would you list the outstanding work you have supported within the last 3 years under the biomedical research sup­port  program ? By “oustanding” I mean projects tha t have contributed significantly to understanding a partic ular  problem and have signifi­cantly contributed to new scientific knowledge. Just supply tha t for the record.
Dr. Bowery. I would be happy to.
[The information follow’s :]
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EXAMPLES OF OUTSTANDING WORK SUPPORTED BY 
BIOMEDICAL RESEARCH SUPPORT FUNDS

Biomedical Research Support (BRS) funds provide direct or indirect 
support for much of the research supported by the National Institutes of Health through grants or contracts. Examples of that support in important 
scientific work are listed below. Also included are profiles of two BRS recipient institutions' use of their grant funds.

Initial Support for Research on Blood Clot Formation

At the Beth Israel Hospital in Boston, biomedical Research Support (BRS) funds were instrumental in the development of Dr. Robert Rosenberg's 
research on understanding the mechanism of blood clot formation. Initial findings supported by BRS funds allowed Dr. Rosenberg to compete success­fully for more substantial amounts of funding. The clinical implications of Dr. Rosenberg's research are two-fold. First, by determining how the 
anticoagulant, heparin, blocks the events leading to clotting, it may be possible to tailor an individual's dosage of this drug. Secondly, low 
doses of heparin may become a widely used therapy in preventing pulmonary embolisms in patients undergoing surgery. If BRS funds were not avai-lable, the research supported by this program would not have been given the thrust forward toward getting further support for knowledge aimed at solving this 
important health problem.

Pilot Project Support in Diabetes Research

The University of Minnesota used some of its Biomedical Research Support (BRS) funds for studies that explored pancreas cell transplants 
as a potential treatment for diabetes. These studies were instrumental in obtaining additional support from the National Institute of Arthritis, 
Metabolism and Digestive Diseases. Supported by BRS funds, an investigator 
demonstrated that when the insulin-producing pancreas cells of newly-born 
rats were transplanted to diabetic rats, the diabetes was completely reversed and the rats remained symptom-free for more than 18 months. These findings may have important implications for the treatment of human diabetes. 
With further progress on the problems of human tissue compatibility, pan­
creas cell transplants may some day provide a significant advance in diabetes treatment.

Support of a Young Investigator's Cancer Research

A young investigator who joined the Georgetown University Lombardi 
Cancer Research Center in 1975 received start-up support from a Biomedical Research Support (BRS) award. This support enabled him to establish his 
laboratory research program immediately and produce preliminary data on 
new anti-tumor compounds. Since this initial study, he has competed suc­cessfully for substantial funding from the National Cancer Institute and 
the American Cancer Society. Without BRS funds providing the initial oppor­
tunity to demonstrate his mettle, this young investigator would have experi­enced delays and some difficulty in attracting support from the traditional 
sources. Because of the impetus the investigator received from early BRS funding, significant progress has occurred in a short period of time. By 
the spring of 1976, the young investigator had developed the drug, chloro- 
zotocin, that is both effective against malignant tumors and does not damage vital bone marrow which produces normal blood cells. The drug is

87-155 0  - 77 - 68



1072

now in its initial clinical stages and is being tested on 35 volunteer 
cancer patients. It is hoped that this new drug will permit more intensive 
chemical treatment of cancer.

Interim Support for Hepatitis Research

Biomedical Research Support (BRS) funds were used to support an epi­
demiological study of Hepatitis B Virus during its second year when funding 
from a regular research grant was delayed. The first year of a field study had been conducted when regular funding was temporarily interrupted as a 
result of relocation of the principal investigator. During the interim 
BRS funds were used, allowing the study to proceed without interruption. 
Currently, the longitudinal study is receiving grant support from NIGMS.
The investigator is studying the Hepatitis B Virus (HBV) among natives of 
the Solomon Islands in order to learn more about how the HBV is transmitted and what factors, such as heredity, culture, and environment, affect its 
transmission. The native population provides an excellent group for studying this problem because the prevalence of symptom-less carriers is 100-fold 
higher among them than among the U.S. population and extended families are 
available for studying hereditary influences.

Development of an Epilepsy Animal Model

Biomedical Research Support (BRS) funds were used to develop a strain of gerbils that are now being used in studies of epilepsy. An investigator 
at UCLA undertook a selective breeding program and produced a strain of 
gerbils that exhibits brain wave activity characteristic of grand mal 
seizures. As a result of this BRS-funded effort, the gerbil has been 
established as a viable model for the study of epilepsy.

Interim Support for Rabies Research

Funds from a Biomedical Research Support (BRS) award to the Wistar 
Institute for Anatomy and Biology, Philadelphia, sustained the field test 
of a rabies vaccine when a delay occurred in renewal support for the study. 
The delay in funding placed the study in jeopardy because large batches 
of the vaccine would have been lost. BRS funds were the only available 
support to tide the project over without interruption. In cooperation 
with the World Health Organization, investigators from the Wistar Institute 
conducted a field test of the rabies vaccine in Iran. Results showed that 
the vaccine successfully protected 45 persons who were bitten by rabid 
dogs and wolves. None of the vaccinated persons suffered adverse side 
effects. This is the first successful treatment for rabies infection, and 
it was the BRS Program that provided support at a critical point in the study.
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Initial Support for Research in Cellular and Molecular Biology

In the past three years Biomedical Research Support (BRS) funds have 
supported a series of exciting scientific accomplishments in cellular and 
molecular biology. Dr. Jonathan King, a young virus researcher, received 
Biomedical Research Support Grant "start-up" funds when he arrived at the 
Massachusetts Institute of Technology in Boston for studying how viruses, 
the tiniest of all parasites, are assembled. Recent studies from his labo­
ratory, now supported by the National Institute of General Medical Sciences, 
have shown that an "assembly protein" which has a "scaffolding function" 
is required for this process. Dr. Paul Sypherd, of the University of 
California at Irvine, is also interested in how ribosomes, the cellular 
machines which translate information from DNA into functional proteins, 
are assembled. With the assistance of BRS funds, Dr. Sypherd has identi­
fied a protein which is necessary for ribosome assembly which is similar 
to that of viruses. BRS funds were vital to Dr. Sypherd to generate other 
sources of NIH funding. Dr. Michael Rossman, a young investigator, received 
Biomedical Research Support Grant funds to equip and supply his new labora­
tory at Purdue University at Lafayette, Indiana, and to develop his program 
on the three-dimensional structure of the enzyme, lactic dehydrogenase.
This enzyme plays a key role in cell metabolism; it is, for example, the 
key step in the utilization of blood lactate as a source of energy for the 
heart muscle. Dr. Rossman has not only determined the spatial architecture 
of this molecule but has also shown that one of the basic dogmas of protein 
chemistry, that the sequence of amino acids determines how a protein is 
folded, is no longer tenable. Initial BRS funds allowed Dr. Rossman to 
generate enough data to justify applying for traditional funding. All of 
these studies on basic cell research are necessary because most diseases 
of the body are associated with abnormal cellular function and an understand­
ing of the structure and function of viruses, ribosomes and enzymes can 
provide clues to the processes that result in the malfunction of these com­
ponents in various forms of diseases. In each of the above cases, the availa­
bility of BRS funds allowed new faculty members to embark on their research 
efforts almost immediately without having to wait for a year or two before 
obtaining funding from the traditional grant review process.

Supplemental Support for Dental Research

In 1974 and 1975, at the Forsythe Dental Center in Boston, Biomedical 
Research Support (BRS) funds helped to support research on the cause 
of periodontosis, a severe destructive disease leading to a rapid loss of 
tooth-supporting bone in adolescents which usually results in tooth loss 
before 25 years of age. BRS funds provided partial salary support for a 
team of scientists, who using new techniques to culture microbes which are 
sensitive to air, quickly demonstrated that the disease was caused by a 
hitherto unidentified bacteria and could be controlled by antibiotic therapy. 
Although only a small amount of BRS funds was needed to supplement other 
sources of funding, it accelerated the research program to such an extent 
that in a short span of time a dramatic change occurred in the knowledge 
concerning this previously untreatable disease.

Pilot Project Support for Cancer Research

The Sidney Farber Cancer Institute, Boston, used its Biomedical Research 
Support (BRS) award to develop and launch a new drug treatment program for 
a common type of bone cancer in children. The BRS award was the only avail­
able support that the institution, which has little or no unrestricted endow­
ment, could use for developing such a program. The BRS funds were specifically
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used for:

• pre-clinical studies on the proposed drugs,
• routine clinical tests to assess appropriate drug dosages, and
• development of new treatment protocols.

Having laid the groundwork with BRS funds, the investigators at the Sidney 
Farber Cancer Institute applied to the National Cancer Institute and sub­
sequently attracted grant and contract support.

These investigators have pioneered in the specialized treatment of 
bone cancer patients with high doses of the drugs, methotrexate, citrovorum 
factor "rescue" and adriamycin. This drug therapy has had a major impact 
on survival and limb preservation. In one study, the drugs were given to 
32 newly diagnosed patients after removal of the primary tumor by amputation. 
In 60 percent of the patients, this has prevented spread of the disease to 
the lungs, in contrast to the norm of 20 percent in non -t re at ep at ie nt s. 
Additionally, this treatment was given to 21 patients with adv£ .".ced disease 
affecting the lungs, and 15 have been diagnosed free of the di se. New 
investigations raise the possibility of preserving rather than t outating 
useful, functioning limbs.

BRS funds are currently supporting a study to produce new variations 
of the drug adriamycin which exhibit greater anti-tumor activity and reduced 
toxicity.

Development of Central Research Resources

The Massachusetts Institute of Technology Research Laboratory of 
Electronics used Biomedical Research Support (BRS) funds toward the purchase 
of apparatus (quadrapole mass spectrometer and multichannel residual gas 
analyzer) for the development of the molecule microscope. Three varieties 
of the instrument are being developed: a scanning pinhole molecule micro­
scope, a cold surface molecule microscope, and a scanning desorption molecule 
microscope. These instruments differ from other microscopes, microprobes, 
and other charged particle instruments in that there is negligible penetra­
tion so that surfaces of biological structures can be studied in a unique 
way. Molecule microscopes can detect neutral molecules, which leave the 
surface without having to overcome attraction forces experienced by charged 
molecules.

New instruments such as these provide information about processes of 
health and disease not previously available. In some instances they provide 
information more reliably and quickly, and often at less cost than by 
previously available techniques.

BRS funds were used by an investigator at the Massachusetts Institute 
of Technology to purchase and adapt microwave equipment for the detection 
of breast cancer. The use of microwaves is a promising alternative to the 
use of X-ray thermography with its attendant risks. BRS funds also provided 
salary support for a graduate student and technician who worked on the 
project. In the coming year, a second-generation radiometer that should 
permit detection of tumors at greater subsurface depths will be ready for 
testing.

The Community Blood Council of Greater New York, Inc. used a part of 
its BRS award to set up an automated system for planning and controlling 
the distribution of blood among 30 hospitals in Long Island, New York.
These hospitals transfuse approximately 60,000 units of whole blood and
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packed cells each year. A review of the system after its first year in 
operation showed an improved availability of blood within this region and 
a reduced loss of blood supplies through outdating.

Support for Central Research Resources

The Institute of Medical Research, Camden, New Jersey, maintains cul­
tures of 1,500 mutant human cells that are used extensively by investigators 
throughout the country who are studying human genetic diseases and other 
problems such as aging. Biomedical Research Support (BRS) funds were used 
to establish a computer storage and retrieval system for data on the cul­
tures. As a result, this national resource has increased its value and 
usefulness.

BRS funds were used by the National Magnet Laboratory at Massachusetts 
Institute of Technology for Initial costs of recruiting an expert on pulsed, 
high-frequency nuclear magnetic resonance spectrometry. This expert com­
pleted a team of scientists who will develop a new complex instrument system 
that will apply highly advanced knowledge of physics to the understanding 
of the fundamental molecular basis of human disease. The system will be 
available to any and all qualified researchers, regardless of their insti­
tutional affiliation.

At Washington University School of Medicine, St. Louis, BRS funds 
provided partial support for a mass spectrometer facility. This facility 
has been used extensively in studies of infants to learn how the immature 
individual converts protein to carbohydrate and to study disorders of such 
conversion that cause seizures as a result of abnormally low levels of 
carbohydrates. Use of the mass spectrometer facility makes it possible 
to perform these and many other varied clinical studies without the adminis­
tration of radioactive compounds.

Profiles of Two Biomedical Research Support Recipient Institutions'
Use of Their Grant Funds

City of Hope Medical Center

BRS Award - 1976 $149,926 (6.3Z of entitlement)

Entitlement (PHS research grants) $2,376,948

Summary of Latest Annual Progress Report

13 Projects Awarded
Average support per project 
Range $311 - $14,423

Animal Facilities

Instrument Shop

$48,558
$3,735

$55,151

$6,575
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P r o j e c t  S u p p o rt

I n te r im  s a l a r y  s u p p o r t f o r  i n v e s t i g a t i o n  on  s y n th e s i s  o f  mam malian 
t r i s o m ic s .

S u p p li e s  fo r  s u b s e q u e n tl y  fu n d ed  d ev e lo p m en t o f  te c h n iq u e  to  
t r a n s f e r  n u c l e i  b e tw een  c e l l s .

I n te r im  s u p p o r t f o r  s u b s e q u e n tl y  fu nded  r e s u b m is s io n  o f  co m p e ti n g  
re n e w al a p p l i c a t i o n  f o r  s tu d y  t h a t  d e m o n s tr a te d  i n s u l i n  r e q u i r e ­
m en t f o r  em bry onic  c e l l  d i f f e r e n t i a t i o n  in  D ro s o p h il a , and  t h a t  
h y d ro x y u re a  c a u s e s  d e v e lo p in g  n e rv e  an d m u sc le  c e l l s  to  
d i f f e r e n t i a t e  i n t o  g ia n t  c e l l s  w it h  f u n c t io n in g  a x o n s  t h a t  
t r a n s m i t  e l e c t r i c a l  im p u ls e s  a c r o s s  s y n a p s e s  to  e l i c i t  c o n t r a c t i o n  
i n  th e  m uscle  c e l l s .

V id e o ta p e  r e c o r d e r  f o r  u se  by  two  i n v e s t i g a t o r s .

Im m uno lo g is t r e c r u i t e d  to  c o l l a b o r a t e  w it h  a c l i n i c a l  i n v e s t i g a t o r  
in  d e v e lo p in g  new  a p p ro a c h e s  to  c a n c e r  im m unoth era py .

P a r t i a l  s t a r t - u p  s a l a r y  f o r  b a s ic  s c i e n t i s t  to  s y n th e s iz e  r a d i o a c t i v e -  
l a b e l l e d  co mpo un ds  f o r  i n v e s t i g a t i o n s  th ro u g h o u t th e  h o s p i t a l .

P i l o t  s tu d y  p ro d u ced  p r e l im in a r y  d a ta  on  c e r e b e l l a r  c o r r e l a t e s  o f
' m o to r p e rf o rm an c e  t h a t  g r e a t l y  s t r e n g th e n e d  a p p l i c a t i o n  f o r  o th e r  

fu n d in g .

Tem po ra ry  s a l a r y  s u p p o r t f o r  a  r e s e a r c h  t e c h n ic ia n  d u r in g  d e la y  in  
g r a n t  fu n d in g  p re v e n te d  i n t e r r u p t i o n  in  s u b s e q u e n tl y  fu nded  
r e s e a r c h  on  n u c le a r  an d m it o c h o n d r ia l  RNA and  p r o t e i n  s y n th e s i s  
in  b r a in .

E s t a b l i s h  t i s s u e  c u l t u r e  p ro c e d u re s  f o r  r e s e a r c h  on  th e  d e v e lo p ­
m en t o f  e le c t r o p h y s io lo g i c  e x c i t a b i l i t y  o f  c e l l s  and  t i s s u e s  
p e n d in g  r e s u b m is s io n  o f g r a n t  a p p l i c a t i o n  t h a t  wa s a p p ro v ed  
an d fu n d e d .

P a r t i a l  s a l a r y  s u p p o r t o f  i n v e s t i g a t o r  f o r  th r e e  m onth s to  p e rm it  
c o m p le ti o n  o f  a  p r o j e c t  i n  l i p i d  r e s e a r c h .

A ni m al  F a c i l i t i e s

P a r i a l  s u p p o r t f o r  a  L arg e  A ni m al  F a c i l i t y  and  a  V iv a ri u m .

D evel oped  t e c h n i c a l  s k i l l s  o f  a n im a l c a r e  p e r s o n n e l i n  d i s s e c t i o n  
and s u rg e ry  t h a t  r e s u l t e d  in  im pro ve d p ro g r e s s  o f  r e s e a r c h  
p r o j e c t s  u s in g  a n im a ls  and  m or e p r o d u c ti v e  u se  o f  r e s e a r c h  
t e c h n ic i a n s .

D e p art m en t o f E l e c t r o n i c  I n s t r u m e n ta t io n

R e p a ir  an d c a l i b r a t i o n  o f in s t ru m e n ts  p u rc h a se d  by  r e s e a r c h  
p r o j e c t  g r a n t s .

D ev el op an d a d a p t in s t ru m e n ts  f o r  g r e a t e r  e f f e c t i v e n e s s  an d 
new  mo re  u s e f u l  a p p l i c a t i o n s .

S h are d  u se  o f  in s tr u m e n ts  was  a c h ie v e d .
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C as e W est ern  R ese rv e  U n iv e r s i ty  S ch o o l o f  M ed ic in e

BRS Award -  19 76 $ 261 ,3 05  (3 .7 Z  o f  e n t i t l e m e n t )

E n t i t le m e n t  (PHS r e s e a r c h  g r a n t s )  $ 6 ,9 8 3 ,8 7 5

Summary o f  L a te s t  A nn ual  P r o g r e s s  R ep o rt

28 R ese a rch  P r o j e c t s  S u p p o r te d  
( in c lu d e s  16 p i l o t  p r o j e c t s )  
A vera ge s u p p o r t p e r  p r o j e c t  
Ra ng e $1 74  -  $ 9 ,8 8 0

Com pu te r F a c i l i t y

$ 8 4 ,3 68

$ 3 ,0 1 3

$ 4 7 ,7 03

C e n t r a l  S h a re d  R e s e a rc h  E quip m en t $ 7 3 ,6 12

M ed ic a l S tu d e n t R e s e a rc h  A s s is ta n c e  $ 8 ,4 0 0

Com pu te r F a c i l i t y

A h ig h  sp ee d  l i n e  p r i n t e r  g r e a t l y  in c r e a s e d  th e  a v a i l a b l e  s e r v i c e s  
and nu m be r o f  u s e r s  s e r v e d  by  th e  B io m etr y  C om pu te r L a b o ra to ry .

A d i s c  memory c o n t r o l l e r  in c r e a s e d  20  f o ld  th e  s i z e  o f  th e  d a ta  
b a se  t h a t  c an  be  m a n ip u la te d  an d h as  l e d  to  s o l u t i o n  o f  p ro b le m s 
t h a t  p r e v io u s ly  c o u ld  n o t be a d d re s s e d .

A g ra p h ic  d i s p l a y  re d u c e d  th e  ti m e  r e q u i r e d  f o r  g ra p h ic  o u tp u t  fr om  
80  m in u te s  to  one m in u te  and  h a s  r e s u l t e d  in  i n t e r a c t i o n  betw ee n  
th e  u s e r  an d th e  com p u te r n o t p o s s ib l e  p r e v io u s ly .

Ove r 125 r e s e a r c h  p r o j e c t s  th ro u g h o u t th e  M ed ic a l S c h o o l have 
u sed  th e s e  new  c o m p u te r c a p a b i l i t i e s .

C e n t r a l  S hare d  R e s e a rc h  E quip m en t -  m ost  new  s h a re d  e q u ip m en t was 
fu n d ed  p a r t i a l l y  fr om  th e  BRS g r a n t .

C o u n ti n g  Equip m en t

1 . B eta  c o u n te r
2 . Gamma c o u n te r
3. L iq u id  s c i n t i l l a t i o n  c o u n te r

F lu o r e s c e n t  P h o to -m ic ro s c o p e

T r ic a r b  Sam pl e O x id iz e r

NMR S p e c tr o m e te r
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Role of the Biomedical Research Support Mechanism

As can be seen from the samples listed above, Biomedical Research 
Support (BRS) funds have served as financial resources to assist current 
and future NIH-supported investigators to carry on their important scien­
tific work. Usually that work is reported through the accomplishments of 
all of the NIH Institutes, for BRS funds have provided some direct or in­
direct support to many of those projects. BRS funds rarely support the 
entire cost of a major research project— that is the purpose of the NIH 
regular research project mechanism. Like most other Division of Research 
Resources' resource grants which provide critical resource support, many 
important scientific research projects either could not be completed at 
all, or would cost considerably more time or money to complete in the 
absence of BRS funds.
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Mr. E arly. You sta te in your  budget jus tifi cat ion  th at  these fu nd s 
are  used  to p ay othe r re sea rch  costs no t n orma lly  met by Pu bl ic Hea lth  
Serv ice gran ts.  W ill  you expla in th is to the com mitt ee? W ha t kind  
of  costs?

Dr . B owery. In  ex am ining  the f lex ibi lity  w ith  w hich the  in sti tu tio ns  
have used thes e funds, we hav e fou nd  expend itu res  in pi lo t pro jec ts, 
fo r exam ple,  rang in g fro m in one ins tance a minim um  of  $11 to a 
maximum of some $83,000.

Mr. E arly. W ha t I  am tryi ng  to get  to,  more spec ifica lly, is th at 
the  justif ica tion sounds l ike  i t is  jus tif yi ng  the  esta bli shme nt of a slush  
fun d.

Dr . Bowery. I t  is no t a slush fund . The key here is th at the bio ­
medical research su pp or t prog ram allows th e in sti tu tio n to qui ckly 
make de ter mi na tio ns  onsit e when som eth ing  is needed .

Ce rta inly an ex pe nd itu re  of  $11 wou ld ind ica te th a t pro bably  an 
investi ga tor needed  to purch ase a tub e or  two fo r a rad ioi sotope 
cou nte r.

Mr.  E arly. "What wou ld be th e maxim um ? Would $11 be one of 
the  minim um  com mitments? W ha t would  be the maxim um com mit­
me nt that  could  be mad e w ith in  th is  flexibil ity  ?

Dr . Bowery. W e hav e seen examples where insti tu tio ns  hav e used  
the money to recr ui t a new investiga tor and sometimes a new cad re 
of sta ff m embers to deve lop a whole new de pa rtm en t t hat was de velop­
ing in  th at  insti tu tio n.  Th e only al te rnat ive to  us ing  biomed ical  re ­
sea rch  sup po rt fund s wou ld be to  p ut  to ge ther  a ha lf  dozen  ind ividua l 
research  pro jec ts in an ap pli ca tio n fo r an N IH  gr an t. Suc h a process 
cou ld delay the dev elopment  of th at  new th ru st  by many mo nth s or  
yea rs. I t  is no t a s lush  fu nd . Th ere  is a  rev iew gr oup wi thin the  in st itu­
tio n th at  works closely wi th the Ch ief  Adm in is trator  o r Dean.

DOLLAR RANGE OF BIOMEDICAL RESEARCH SUPPORT GRANTS

Mr. E arly. H ow much is the avera ge biom edic al research su pp or t 
aw ard  and how ma ny insti tu tio ns  rece ive these a wa rds ?

Dr . B owery. The  average in 1976 was aro un d $96,000.
Mr.  E arly. Wh at  are  the  maxim um and m inim um aw ard s?
Dr . Bowery. T he  minim um  runs  aro und $15,000 a nd  the  maxim um 

goes as  hig h as  about $260,000.
Of  over 400 in sti tu tio ns  th at received the fund s l as t year,  63 pe rce nt 

of  those awardees  received fund s in the  r ange  f rom  $15,000 t o $100,000 
a yea r. In  the  up pe r lim its  there were only 12 pe rce nt of  the  in st itu­
tions  in t he  elig ible  g roup  th at received f un ds  fr om  a ran ge  of  $200,000 
to  $250,000.

Mr.  E arly. So, t he refore , the othe r 25 pe rce nt is betw een $100,000 
and $200,000?

Dr . B owery. Th at  is rig ht .

BIOMEDICAL RESEARCH DEVELOPMENT PROGRAM

Mr.  E arly. Now, you also su pp or t a biom edic al research dev elop­
me nt a wa rd.  How does t hi s d iffer fro m the  re gu la r biomedical  re sea rch  
su pp or t gr an t ?
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Dr. Bowery. Because'Congress had expressed concern about inst itu­
tions tha t were not eligible for the biomedical research suppo rt award 
program, that  is, institutions which receive less than $200,000 of active 
Public Heal th Service research support,  it was requested that some 
type of a competitive program should be launched fo r insti tutions that 
are new, small or developing. The biomedical research development 
program, which we developed in response to tha t request, was an­
nounced in late 1976 and currently we have 65 applications in hand 
for review. Awards will be made from the fiscal 1977 budget.

Mr. Early. I s this to make a catch-all in order to make everyone 
eligible ?

Dr. Bowery. No, it is to seek out from among eligible institu tions 
those that have promise for developing increased biomedical research 
capability. Most of our applications are coming in from the newer 
health professional schools and the smaller schools tha t have been es­
tablished with Federal  and State funds and are already in the process 
of generating  new capabilities in the field of biomedical research.

Mr. E arly. But doesn’t tha t make it so broad tha t there are no re­
strictions, tha t we are giving no incentives to be good in the business, 
but tha t we are going to catch everyone?

Dr. Bowery. Well, the difference between the biomedical research 
support award and the biomedical research development award is 
tha t the lat ter  one is highly competitive. Out of the 65 applications, 
we probably will only fund 12 institutions.

Mr. Early. Bu t isn’t it competitive only among those programs that 
w’ere not eligible for the other grants ?

Dr. Bowery. Competition will be among those groups tha t feel they 
fall within the instructions tha t the Congress gave us regarding assist­
ing the new, smaller, and developing institutions.

Mr. E arly. H ow many institu tions receive th is award  and what is 
the average amount of these grants ?

Dr. Bowery. We have not made any of those grants as of  yet. The 
program was initia ted under fiscal 1977 funds. We probably won’t be 
making actual awards until  later  in this calendar year.

Mr. Early. Has a range been set for the size of these grants?
Dr. Bowery. The range will be approximately $100,000 a year for 

3 years, possibly with one renewal for 3 years. But we have not yet 
made that final decision.

GENERAL CLINIC AL RESEARCH CENTERS

Mr. E arly. Doctor, there is one area of major increase in your 
budget, namely, the clinical research centers. Suppose you tell us 
why you need an additional $8 million for this program.

Dr. Bowery. Basically tha t breaks down into three components: $4 
million of the $8 million would be used to cover the increased cost in 
mainta ining the present operations of the 83 centers. This program 
has had an unusually high inflationary rate, particularly in the area 
of hospita lization and personnel costs.

With  the  increase of $4 million we would hope to stabilize the activ­ities of the 83 centers.
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An addi tional $3 million would be used to bring the research p atient 
occupancy up to the optimal level. It  has been recommended by our 
National Advisory Council tha t we fund approximately 200,000 pa­
tient  days rather than  the curren t allocation of 173,000 patient days. 
We will use part  of that  $3 million to increase the activ ities in our ou t­
patient program which is currently running about 40,000 out -patient 
visits. We would like to increase to approx imately  75,000 out-pat ients.

Mr. E arly. Are you a ttempting to  shift  some of the work of these 
centers to an out-pa tient basis ?

Dr. Bowery. Yes. Some 60 percent of the 83 centers have out-patient 
capability  and we are try ing  to increase that capability.

Mr. Early. So you are tryi ng to shif t to a g reater emphasis on an 
out-patient basis ?

Dr. Bowery. Moving in tha t direction, yes, sir.
The final $1 million of the $8 million increase would be used to  ex­

pand what we call our CLINF O project. This is a project in which 
we are adap ting computer technology to make the clinical research 
process more efficient and to tailo r computer hardw are and software 
specifically to clinical research centers.

Mr. E arly. In  your s tatement there was a lot of ta lk, emphasis, and 
concentration on computers. Is all tha t going to be done for jus t an 
additional $1 million ?

Dr. Bowery. We have been support ing this program at a level of 
a littl e over $600,000 for the past several years. Those initial  funds 
were used to develop the prototype and develop the dialog between 
the computer technologists and the clinical researchers. These addi ­
tional funds would be used to try  to expand this computer tool into 
several other clinical research centers throughout the country, not  just  
the three  or fou r centers in which they are currently  being used.

Mr. Early. So you need $1 million to develop tha t ?
Dr. Bowery. Yes. Within tha t amount we would be doing two 

things, making the design better and moving these new special tools 
into other clinical research centers throughout the country.

Mr. E arly. I have several other questions, Doctor, but the chairman 
has imposed the 10-minute rule, so we are going to go by the rules. I  
will sunply these questions for the record.

Mr. Early. Mr. O’Brien ?

budget decrease

Mr. O’Brien. Maybe Mr. Ea rly  covered this, but from a look at your 
budget could it be argued tha t the need for research resources is 
decreasing?

Dr. Bowery. Most of the  decrease comes out of specifically one p ro­
gram and th at is the biomedical research suppor t program.

Mr. O’Brien. You have two rath er interes ting illustrations in tha t 
area. It  seems strange to me th at maybe you would not continue the 
program.

Dr. Bowery. Well, certainly,  in looking at the development of this 
part icular budget d has been recognized by my Division, by the Na­
tional Insti tutes  of Health, by the Publ ic Health  Service, and recently 
by the Secretary that the BB S program is valuable.
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I think the final decision was made on the basis of the  pr iorities af ­forded to a general institut ional supp ort program versus using the funds for more specific categorical-ta rgeted research project grants.
LABORATORY AN IM AL  SCIENCES AND PR IM AT E RESE ARCH PROGRAM

9

Mr. O’Brien. I think  you mentioned in your s tatement t ha t the  pr i­mate research centers have been able to develop about 50 percent of the need.
Dr. Bowery. Tha t is correct, sir. This budget calls for a decrease of approximately $2 million in the overall Laboratory Animal Sciences and Primate Research program. With  th at decrease we would have to reduce the Primate Research Centers activities by about $1 million which would certainly slacken their  primate breeding capabilities, eliminate 15 major research programs; terminate 15 scientist positions and approximately 50 technician positions.
We would also have to terminate  two of our primate breeding con­tract s which would reduce that  effort by about $500,000. The balance of tha t $2 million reduction would be taken up by e liminating some nine research gra nts tha t are used to help institutions th at receive NIH re­search project  grants  to meet requirements of the Animal Welfare Act.Mr. O’Brien. Thank you, Doctor.
Thank you, Mr. Chairman.
[The following questions were submitted by members of the sub­committee with the request th at they be answered for the record.]

Mb. Early

REDU CTION IN  ANIM AL RESOURCES PROGRAM

Mr. Early. You are proposing a level of funding for the experimental animal program about 10 percent below last year’s level. Almost everybody we talk to says there is a tremendous shortage of high-grade animals. Why, then are you cutting back?
Answer. The decision was made because we identified additional support for general clinical research centers as the highest priority  in 1978. Expansion of clinical resources is essential to meet the growing requirements of the cate­gorical Insti tutes as a result of their increased research efforts in such areas  as diabetes, arthriti s, nutrition , cystic fibrosis, and genetics.You are correct tha t there is a tremendous shortage of high-quality research animals. The 10-percent reduction will have its impact in three areas. First, there will be a cutback in our awards  to research institu tions to help them improve the quality of their  animal care programs. Some research institu tions do not have facilities, caging, or animal care staffs tha t enable them to meet all the requirements of the Federal Animal Welfare Act. Second, we will reduce our domestic primate  breeding programs. The programs are  designed to supply high grade research primates and were initiated because of critical  shortages of wild-caught imported animals. Third, there  will be a reduction in the research program of our primate research centers. These centers conduct human health related research in reproductive biology, nervous system diseases, heart and vascular diseases, cancer, the effects of air pollutants, and infectious disease using man’s closest relatives in the animal kingdom. The reduction in the pr imate centers budget will result in the layoff of up to 15 scientists and 50 technical personnel.
Mr. Early. Would NIH researchers be forced to increase its purchase contracts at a higher cost if  this cut were accepted?
Answer. There will not be an immediate influence on the cost of animal purchase contracts. Over a number of years the reduction will increase the cost of research itself because research on poorly cared for animals is  unreliable
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and inefficient. Shortages of primates have already resulted in three- to five-fold 
price increases. Additional price increases are likely, however, domestic produc­
tion will not result in lower cost animals because it  is expensive itself.

USE OF PRIMATES

Mr. Early. Is there any control placed on the scientists at NIH regarding  the 
use of the more advanced animal models such as the rhesus monkey. Does 
anybody review the use of these resources if they are so scarce?

Answer. Yes; the InterAgency Primate Steering Committee of which NIH 
is the lead agency has developed criteria for the use of primates. The crite ria 
ar e: That the research proposed can be dune best with primates, tha t is, 
no other known svstem or other kind of animal could produce comparable 
resul ts; tha t the species of primate  proposed is the most appropriate, and tha t 
some other more plentifu l species would not be adequa te; tha t the number 
of ’ rima+es proposed is the minimum tha t will produce acceptable scientific 
resu lts; tha t the primates will not be sacrificed during or at the end of the 
stUv»y except in those cases requiring terminat ion as par t of the inves tigat ion: 
that,  if sacrifice is deemed necessary, positive action will be taken to share 
body material when feasible.

NIH is revising its gran t application form requiring the investigator to 
submit specific justificat ion when a scarce or expensive animal such as a primate 
is used.

REDUCTION TO TH E MINORITY BIOMEDICAL SUPPORT PROGRAM

Mr. Early. Doctor, there  is a tremendous amount of support for increasing 
the amount of money we put into the minority biomedical support program. 
Even your own statement indicated you are planning to expand into the 2-year 
schools. Why then are you proposing to cut funding by almost $1 million? It 
doesn’t seem to make any sense.

Answer. This decision was made because we identified additional support for 
general clinical research centers as the highest priority for 1978. Clinical 
resources are necessary to meet the increased requirements of the categorical 
Inst itutes because of their  expanded research efforts in the areas of diabetes, 
arth ritis , nutrition, cystic fibrosis, and genetics. Although this is a serious reduc­
tion to this very important program, it will be partia lly offset by a small in­
crease in the cooperative agreements we have negotiated with the other 
Institu tes.

OTHER NIH  SUPPORT TO MINORITY INS TIT UTI ONS

Mr. Early. How much work do you do with the rest of NIH in encouraging 
support to minority institu tions from the regular  grant cycle? The $776,000 you 
talk about is not very impressive for a group with a $2.5 billion research budget?

Answer. Prior to the inception of the minority biomedical support program, 
the number of National Insti tutes of Health gran ts awarded to present  minority 
biomedical support investigators was practically  nil with the exception of 
Howard University and Meharry Medical College. None of the other minority 
institu tions was able to compete for regular  NIH grants. This situation is im­
proving as a result of the minority biomedical support program. We have 
established cooperative agreements with a number of the NIH categorical In­
stitutes , whereby they support projects tha t are relevant to thei r research mis­
sions. In 1976 two Inst itutes provided approximately $1.2 million of support for 
minority biomedical support projects. In 1977 and 1978 it is est imated tha t over 
$2 million of support will be provided by five of the Institu tes.

INTENDED USE  OF MINORITY BIOMEDICAL SUPPORT FUN DS BY INSTIT UTI ONS

Mr. Early. You now provide grants to schools with “significant” minority en­
rollment in addition to the all-black institutions. How do you insure tha t this 
money all goes for “minority biomedical support” ?

Answer. During the review of an inst itutio n’s application for a minorty bio­
medical support grant parti cula r attent ion is paid to the insti tution’s track 
record of encouraging and assisting minorities to pursue careers in biomedical 
research. After the gran t is awarded it is closely monitored by program staff. 
Since we cannot require the institut ions to discriminate in the selection of
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studen t par tic ipants , a few disadva ntaged  nonminori ty stud ents have been sup­
ported by this  program. From d ata  avai lable for the  fir st 4 ye ars  of this program,  
approximately  870 Hispanics  and 110 American Ind ian  stud ents  have  been sup­
ported a t nonblack  inst itut ions. Of those ins titu tions receiving MBS grants,  
ther e have been no instances  where the  intent  of the program has  not  been 
car ried  out.

PAY ME NT OF IND IRECT COSTS

Mr. Early. Doctor, what is your position on the  ma tter of paying indi rect 
costs associated with the  minority supp ort program? Do you feel the re is ju sti ­
fication fo r excluding these?

Answer. I feel that  recip ients  of minority biomedical support gran ts are being 
disc riminated aga inst  and should receive indirec t costs payments. They are  com­
peti tive institu tional  gra nts  composed of individual research  projects  sim ilar 
to other NIH  gra nts  which do pay ind irect costs. I do not feel the re is jus tific a­
tion for excluding indi rect  costs to MBS grantees, since they incur overhead  
costs the same as gran tees  of the oth er Ins titu tes .

Mr. Early. GAO has suggested several approaches if we wished to pay these 
associated costs. Which altern ative  would you pre fer if the  committee were so 
disposed?

Answer. We feel th at  the  best alt ern ati ve  would be to change  the  language 
of fut ure  appropr iation acts  to exempt the minor ity biomedical supiwrt  program 
from the prohibition  aga inst paymen t of indi rect  costs on g ran ts for the genera l 
support of research.

Mr. Early. What would be the  perc ent added onto the  fund ing which would 
be necessary  if these  costs were allowed? Is the  16 percent which GAO talk s 
about accurate?

Answer. The GAO reviewed ind irec t costs foregone  by recip ients  of MBS 
gra nts  for  the  fiscal yea rs 1974 through  1976. They repo rted th at  an additional 
16 percent fund ing would have been requ ired to pay ind irect costs in fiscal year 
1976. Th at figure was based upon thei r study  of sample ins titu tions and means 
th at  in 1976, an estim ated  add itional  $1.2 million would have been needed.

Since 1976, the  cost of adm inis tering resea rch gra nts  at  ins titu tions has risen 
approxim ately  2 percent per year which alone would requ ire about 20 percent 
add itional  fund ing to meet ind irect costs in 1978. In addition, passage of the 
Nat ional Research Service Award Act of 1974 added the stipula tion  th at  finan­
cial suppor t for  stud ents  partic ipa ting on new MBS research  project s would be 
paid  salary  and wages ra ther  than stipends. Since the  base for  computing in­
direct costs is sala ries  and wages the  increase of this base increases indi rect 
cost paym ents for  the  MBS program. The indi rect  cost ra te  is set and does not 
fluc tuate  as  the base is changed. The result  is that  in fiscal year 1978, an est i­
mate d add itional 30 percent fund ing will be required  in the MBS program to  pay 
indirec t costs, an amount slightly lower  tha n the overa ll NIH  average  indirec t 
cost paym ent

MINORITY BIOMEDICAL SUPPORT SYMPOSIUM

Mr. Early. Wh at is the  costs of the  MBS Symposium which you sponsor?
Answeb. The cost of the  present symposium sponsored by Xavier Unive rsity  

in New Orleans, is bui lt into the total  MBS program awa rd made  each year  to 
Xavier Univers ity. Because of the increase  in the number of pape rs presented, 
particip ants attending each year and  inflation, the  costs have increased each year.

The costs  have esca lated  from $9,000 in 1972 to about $15,000 in 1977, not  
including the  salary  of the  program direc tor, and  other Xavie r University staff 
who assis t in the  ta sks  a ssociated  with planning an d conducting the  symposium.

We have an application  in house  that  requests $25,000 for  fiscal year 1978. It  
should be poin ted out  tha t this am ount does not include the  expenses (tra vel  an d 
per  diem) for  the studen ts and faculty attending. They use travel  fund s from 
their  own respective MBS grant, ins titu tional fund s or a combihation thereof.

INCREASING US E OF CLINICAL CENTERS

Mr. E arly. Now we have  ta lked to you in the  past  about improving utili zation 
of your clinica l centers.  Can you tell  me wh at progress you are making in get­
ting more investig ators to  use the  centers?
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Answer. Several actions are being taken to improve utilization. The first 
involves physical changes in the general clinical research centers to make them 
available or suitable to more investigators. Investigators were reluc tant to study 
patients in centers which were isolated from the other patient care facilities, 
which were located on open wards, or had inflexible arrangements for segrega­
tion of sexes and ages. Several of these have been moved or modified. Centers 
which were operating inefficiently because they were split between several loca­
tions have been combined, sometimes with provision of scat ter beds. Centers 
with low occupancy rates were closed, and two new ones opened.

A long-range action to increase the number of investigators carrying out re­
search with patients is the accelerated development of the clinical associate 
physician (CAP) program. This program supports physicians, who have already 
completed clinical postdoctoral training,  for work experience in a clinical re­
search center which then allows them to initiate a clinical research project.

Within NIH, a coordinating committee composed of clinical research program 
staff and representa tives of the categorical Insti tutes recommended closer collab­
oration and information exchange between the Division of Research Resources 
and various programs of the National Inst itutes of Heal th which fund grants  for 
research requiring hospital beds. As a way of apprising various programs of the 
categorical Inst itutes of the availability of DRR resources, the Division has in­
itiated a series of “interfacing sessions” with Ins titu te representatives. Finally, 
the recent organization of clinical research program directors has received DRR 
support and encouragement as a possible way of encouraging intercenter collab­
oration and resource sharing which should result  in a more widespread use of 
beds and laboratories.

NUMB ER OF INVE STIG ATO RS US IN G TH E CENTERS

Mr. Early. We asked you to insert a table in the record last  year showing the 
number of investigators  using the centers—we would like you to update tha t 
table?

Answer. Last year we showed the number of investigators using these centers 
in fiscal year 1975 and estimated the number of investigators who would be ex­
pected to use the centers in 1976. Due to the new fiscal year dates, the actual  data 
for fiscal year 1976 will not be reported to us until  afte r April 1, 1977. Thus, at 
this time we have no information to update our est imate for fiscal year 1976. How­
ever, t hat  information will be made available to the committee by early summer.

OVERALL OCCUPANCY RATES FOR CL INI CA L RESEAR CH CENTERS

Mr. Early. What was the overall occupancy rates  for the centers in fiscal 
1976? How does tha t compare with 1975?

Answer. The overall occupancy rate for the clinical research centers was 71 
percent in 1975. In 1976 the overall est imated occupancy ra te was 80 percent.

Mr. Early. Suppose you inser t a table in the record showing the  number of 
beds for each center and the occupancy ra te for fiscal years 1974, 1975, 1976, and 
the estimated occupancy ra te for 1977.

[The table fo llows:]
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RATIONALE FOR VACANT BEDS

Mr. Early. On a separate table show us how much i t costs you in fiscal years 
1974, 1975, 1976 for the support of empty beds—and give us an estimate for fiscal 
year 1978?

Answer. Optimal occupancy for a clinical research center is 70 percent to 85 
percent depending on the size and type of center, and on the nature of the re­
search being conducted. A few centers which have adjacent overflow capacity 
may exceed 100 percent of the nominal capacity although some beds may remain 
vacant on other occasions. General hospitals admit patients because of their  
medical needs; research centers, however, are small wards which admit patien ts 
on the basis of their significance as research subjects irrespective of their  gen­
eral health status. The cost of such periods of vacancy is an integral par t of 
the cost of operating a center, that  is, it  is the cost of doing business. The cost, of 
such vacancies has not been separately accounted for, but is bui lt into the overall 
cost of center bed space.

Payment for center bed space is negotiated either  on the basis of the insti tu­
tion’s cost for the space, or as a per diem rate.  The choice of the method of pay­
ment is tha t which minimizes the cost per patient-day. For example, in large 
centers, where the patient load is high, a negotiated fiat rate  for center space 
can achieve a lower cost per patient-day, though it may appear to include a 
“payment” for vacancies.

THIRD-PARTY PAYM ENTS

Mr. Early. We also have talked in the past about third-party  reimbursements 
under the centers program—how much will you collect in 1977 and 1978?

Answer. We estimate tha t third-party  reimbursements will amount to $5.7 
million in 1977 and $6.1 million in 1978. These moneys pay for hospital care re­
quired apart  from costs of the research.

In some centers, an occasional nonresearch patient is admitted through careful 
administrative control. Such control is necessary to assure tha t center personnel 
are not diverted from their research tasks. Consequently, the centers will not 
admit acutely ill nonresearch patients.

The ratio  of third-party reimbursements to the appropriated level will not 
change significantly in 1977 and 1978.

Mr. Conte

PRIMATE BREEDING

Mr. Conte. What success have you achieved in increasing the availabil ity of 
nonhuman primates for research purposes?

Answer. The first animals produced from our domestic breeding contracts 
were distributed for research use in 1976. These included about 100 rhesus 
monkeys and 40 squirrel monkeys. In our primate research centers program 
over 1,000 animals were produced for research use in 1976. Most of the breeding 
programs started in recent years are now nearly stocked with breeders. Al­
together, primate breeding projects in this country will produce 6,600 animals 
for research and other biomedical uses within a few y ears; this is 15 to 20 per­
cent of the number used in the United States. The importance of primate breeding 
is emphasized by the fact tha t all primate  species have been listed as either en­
dangered or threatened by the Convention on Trade in Endangered Species of 
which the United States is a signatory. With moderate expansion breeding can 
be targeted on criti cal needs and essential U.S. requirements can be met.

OUTPATIENT RESEARCH

Mr. Conte. I am pleased to see tha t you will be encouraging the use of your 
clinical research centers for outpat ient research studies. About how many am­
bulatory patients did you accommodate last year? What sorts of studies are 
underway for which you can use outpatien t participants?

Answer. Based on our lates t information, we estimate tha t approximately 
50,000 outpat ient visits were accommodated during fiscal year 1976. Studies cur­
rently underway tha t are using outpatient participants include trial s of new 
diagnostic and therapeutic measures in patients with chronic diseases such as 
coronary artery disease, high blood pressure, and diabetes; and studies of new 
treatment  methods for genetic diseases in children.
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BIOTECHNOLOGY  PROGRESS

Mr. Conte. Can you provide some add itional examples of success ful projects  from your biotechnology prog ram ?
Answer. The following are  examples of success ful projects  from  our biotech­nology research program :
A mass spectroscopy resource established at  Washington University, St. Louis, is being used to measure  the levels of ant idepressant drugs  in hospital  pa tients  in order to determ ine what are  the  most effective dosages; to measure the  amounts of plas ticizers th at  build  up in tissue following intrave nou s feeding  using a plas tic ca th eter ; and to s tudy plac enta l d rug tra nsfer of local anesthe tics  dur ing  childbirth.
Rese archers at a mass spec trometry resource have  developed a new method to diagnose the diso rder  neuroblastoma, a cancerous tumor of the nervous system, before  clinical man ifes tations  are app arent by sep ara ting  and identifying a large number  of metabolites present in the pa tient’s urine . The usefulness of this technique as a more general diagnostic method is being evaluated.Inv estigators  a t a computer resource have developed a novel technique to meas­ure the  extent  of injury  caused by hear t att ack  in an int act  heart  accu rately, safely , and noninvasively, and to provide  diagnostic info rmation needed for selec ting and evaluat ing therapy,  using a newly developed ins trum ent  called a positron-emission transax ial  tomograph.
Inv est iga tors at  ano the r computer resource have  developed a technique, em­ploying ultrasou nd tomography and computerized ultrasound  image  analysis  which will detec t breast  cancerous tissu e more accurately and  safely  tha n cur­ren t X-ray techniques. This  new method may offer a more cost effective and safer  approach for mass screening for  early  detec tion of bre ast  cancer.Mr. Conte. How widely dissemin ated  are  the resu lts of the  biotechnology program ?
Answer. R esult s from resources supported by the biotechnology research pro­gram  are  disseminated to rese arch ers through an ongoing series of workshops on biotechnology topics, through a contract- supported  informa tion  exchange net ­work for users of the Division’s resources, and through the  scientific publications  channel.
Mr. Conte. Do you have examples of developments from that  program which are  in general  usage today?
Answer. The biotechnology program’s successful collaboration with  privat e indust ry has  resulted in commercia l development of a rad iat ion  treatm ent plan­ning system, an arrhy thm ia moni toring system, and a continuous positive ai r­way pres sure  system for  t rea tin g infant s with  respirato ry illness. These systems have been and are  being sold to hosp itals  and clinics in this country and abroad.

DIST RIBU TION  OF BIO MED ICA L RES EARCH  SUP POR T AWARD S

Mr. Conte. Doesn’t the  biomedical  research supp ort program also help get away from the tendency for Fed era l biomedical research  gra nts  to go to insti tu ­tions  which are a lrea dy receiving such g rants?
Answer. In order to be eligible  for a biomedical researc h supp ort award, an ins titu tion must receive a minimum of thre e PHS research suppor t awa rds for a total of $200,000. However, the  proration fac tors  th at  are used to compute the biomedical  research suppo rt awards decrease a s an ins tituti on ’s PH S resea rch supp ort funds increase.  The resulting effect is that  ins titu tions receiving smal ler amounts  of PHS resea rch suppor t receive biomedical research  support awards th at  a re up to e ight times as much proportionate ly as those  instit utions receiving larger amounts of PHS research support.

BIOMED ICAL RESEA RCH DEVELOPM ENT AW ARDS

Mr. Conte. What ins titu tions have  received biomedical research  development  gra nts? How much fund ing will the  biomedical resea rch development  (BRD) program receive in 1977? Assuming  th at  we continue thi s program, what would be an app rop ria te level of fund ing to mainta in the 1977 level and provide  for new gra nts  in about the  same amount?
Answer. The first biomedical research  development a wards  will be made lat er  in fiscal y ear 1977. We are  in the  process of reviewing 65 applica tions  from which we will make 12 awards.  In  1977, the  biomedical research  development  program
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will award approximately .$1.2 million. Should the program be continued, $2.4 
million would be required in fiscal year 1978 to maintain the awards made in 
1977 and provide for 12 new awards.

FU NDS NEEDED FOB CO NT INUA TION  OF THE BIO MEDIC AL RES EARCH  SUP POR T PROGRAM

Mr. Conte. If it were decided to maintain the biomedical research support pro­
gram at current  levels, providing for all continuations and reasonable numbers 
of new starts, how much would be needed?

Answep. If  i t were decided to maintain the biomedical research support pro­
gram at current levels, $44,600,000 would be needed in fiscal year 1978. This 
would include $2.4 million for the biomedical research development program, 
providing for 12 continuation and 12 new awards.

REQUEST  TO 0M B  FOR BIO MEDIC AL RES EARCH  SUP POR T PROGRAM

Mr. Conte. What was your request to the Office of Management and Budget 
for the biomedical research support  program?

Answer. Our request for the biomedical research support program was 
$47,730,000.

EL IM IN ATI ON OF THE BIO MEDIC AL RESEA RCH SUP PORT PROGRAM

Mr. Conte. Aside from O.M.B.’s constraints,  in your professional judgment 
is this proposed elimination justified?

Answer. It  is extremely difficult to justify the elimination of the biomedical 
research support program when one sees the kind of results we have already 
cited. There is no other program at NIH that provides support to research 
institu tions with the type of flexible guidelines t hat allow them to provide in­
terim support to research projects when lags occur between funding periods ; 
to provide centrally shared resources tha t no single grant  project could jus­
tify ; to explore new research leads through pilot pro jec ts; and, to select and 
support new investigators. The biomedical research support program has been 
successful in meeting one of its major objectives, tha t is, serving as a stabilizing 
force within the biomedical research community. However, this is not the kind 
of program where once the objective has been achieved, there  is no longer a 
need for its existence. There is an ongoing need for a program t ha t will provide 
institut ions with support tha t covers research costs not normally met by PHS 
research grants. If the biomedical research support program is terminated,  in­
stitutions will have to find other funding sources to cover these research costs 
or simply forgo such things as the support of new investigators, the purchase of 
centrally  shared equipment, pilot and feasibility  studies, ct cetera.

DECREASE IN  MIN OR ITY BIO MEDIC AL SUP POR T PROGRAM

Mr. Conte. Why are you proposing a decrease in support for the minority 
biomedical support program?

Answer. The rationale for decreasing the minority biomedical support pro­
gram was tha t additiona l support was needed for  the general clinical research 
centers program in order to keep pace with the increased demands placed on 
the centers by expanded research efforts in the areas of diabetes, arth riti s, 
nutrition, cystic fibrosis, and genetics. Because of the tight budget situation, the 
only way the division could be responsive to the need for  more clinical research 
resource support was to reallocate a portion of the funds from nonclinical pro­
grams such as the minority biomedical support program.

IND IRECT COSTS FOR THE MI NO RITY  BIO MED ICAL SUP POR T PROGRAM

Mr. Conte. If we were to decide tha t the payment of indirect costs to 
recipients of MBS grants  was appropriate, how much additiona l funding would 
be required? Does such a decision require a change in the authorizing legislation?

Answer. The minority biomedical support program would require an addi­
tional $3 million to pay indirec t costs. This represents approximately a 30 per­
cent increase in funding. This estimate  was developed using the current NIH 
average ratio  of indirect-to-direct costs which is 35 percent. The authorizing
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legislation  does not  have to be changed to a llow the  m inor ity biomedical support program to pay ind irec t costs. It  can be accomplished by changing the language of futur e appropr iation acts  to exempt  the  mino rity biomedical supp ort pro­gram  from the prohibitio n again st payment of indirec t costs on gran ts for the general support of resea rch.
Mr. Michel

CL INICAL  RES EARCH  CENTERS

Mr. Michel. Are the  83 General Clinical Resea rch Cente rs receiving any of their  fund s from other Ins titu tes , and  if so, to  wh at extent?Answer. The centers do not  receive any dire ct supp ort from the othe r Ins titu tes . Eleven centers do, however, have collaborative arra nge ments  where­by the  Ins titu tes  support specialized beds adjacent to or contiguous with  the General Clinical Research Centers. These arrangemen ts generally provide for the shar ing of personnel  and fa cili ties  for re search pat ien t care.Mr. Michel. H ow ar e patient s chosen for these cente rs?Answer. Pat ien ts are  adm itted to centers  based on the ir sui tabi lity  for  stud y in approved scientific projects and their willingness to par ticipate. To adm it pat ien ts to the  center,  the  clinical investigato r must submit a deta iled project plan to the institu tion scientific review committee. After approval  by this com­mittee , the project is forw arde d to a separa te Ins tituti onal Review Board which reviews the project for appropriateness for human studies and the adequacy of the  procedure for obta ining  informed consent. Following approval  of the pro j­ect, an investig ator  may then  adm it pat ien ts to the center for study  on that  project.
ELECTRON PROBE MIC ROA NALYZER

Mr. Michel. Has  thi s electron probe microana lyzer  been perfec ted as yet, or is  it stil l in the  development stage?
Answer. Electron probe microanalyzers are  commercially available both in the  United  Sta tes and abroad . They have been used for  many years in the  ex­aminat ion of metals, mineral specimens, and other mater ials and were used, for example, to charac terize the rocks  and soil returned from the Moon. Use of the ins truments  in biology and medicine is more recent and  expe riments in the area of sample preparation and the  construct ion of stages for  hand ling frozen hy­dra ted  samples are in progress. Changes in concentrations of calcium, sodium, potassium and phosp horus are sensit ive indicato rs of biological function , and electron probe instruments  should make it possible to extend the  observations of electron microscopy into are as  of physiology and function in both norma l and  diseased cells.
Mr. Michel. I s th at  a sizable, expensive piece o f equipment?Answer. The inst rum ent,  with accessories, costs approxim ately  $250,000. Computer contro ls and automatic  systems for da ta storage and  process ing add $50,000 to $100,000 onto this cost.

BIOMED ICAL RESEAR CH SUPPORT PROGRAM

Mr. Michel. Last yea r we were told that  the  schools receiving the  most Rese arch  Resources funds were  the  same schools receiving the most regular resea rch funds. Is t ha t sti ll t he case?
Answer. Yes, th at  is stil l the  case. However, those ins titu tions receiving sma ller  amounts of PHS research  supp ort receive biomedical resea rch supp ort award s that  are up to eight  times  as much proportionate ly as those ins titu tions receiving larger  amounts of PHS  research  support . The proration fac tors th at  are  used to compute the  BRS awards decrease as an ins titu tion's  PHS research  support funds increase.
Mr. Michel. Are you stil l res tric ting eligibility for  funding under your pro­gram  to schools receiving at  lea st $200,000 in regula r resea rch funds?Answer. Yes. Under the  policy guidelines of the  biomedical research supp ort program, in orde r to be eligible an ins titu tion must have  received a minimum of three PHS resea rch supp ort awards for  a tot al of $200,000.Mr. Michel. How many schools are  receiving resea rch resources fund s?Answer. It  is estim ated  th at  462 biomedical research  supp ort awards will be made in 1977. This number includ es 12 biomedical research  development awards.
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PEDIATRIC CLINICAL RESEARCH CENTERS

Mr. Michel. What is the present occupancy rate  for your child research 

centers?
Answer. There are 11 pediatr ic units, 5 combined adul t and children units, 

and 1 maternal-child unit. The average estimated occupancy rate  of these 

centers for fiscal year 1977 is 78 percent.

DISCONTINUED SUPPORT OF CLINICAL RESEARCH CENTERS

Mr. Michel. Have any centers been discontinued du ring the past year because 

of a low benefit-cost rati o? If so, which ones?
Answer. Yes. There were six clin ical research centers tha t received phase-out 

grants  in 1976 : University of Washington; Health  Research—Roswell Park ; 
Baylor College of Medicine; Bowman Gray School of Medicine; Children’s Hospi­
tal of Buffalo; and Children’s Memorial Hospital, Chicago. In 1977 three more 
centers received phase-out aw ard s: Albany Medical College; Georgetown Uni­

versity ; and University of Puerto Rico.

SHORTAGE OF PR IM AT ES

Mr. Michel. What is the curr ent shortage of prim ates tha t exists, and at what 

rate  are you closing the gap?
Answer The curre nt minimum reouirement for nonhuman primates  for bio- 

scientific activities in the United States is about 34,25 0 animals anually. 
An optimum supply would be about 48,00 0 animals, which was approximately 
the number of primate s being used before the shortages began occurring in 
1973. This is contraste d with a current supply of about 30,000 animals an­
nually. WTe have underway domestic primate breeding projects tha t will pro­
duce about 6,600  animals annually. We should close the gap for the minimum 
need for most species within 2 or 3 years, provided tha t there is no furt her  
reduction in the supply of wild caught animals from foreign countries. How­
ever, we are fearful  of furth er supply reductions because all primates  are now 
on appendix II (potent ially endangered) of the Internatio nal Convention on 
Trade in Endangered Species of which the United States is a signatory. In 
addition to domestic breeding we are working to stabilize our supply from 
foreign countries by supporting surveys of primate  populations and recommend­

ing management procedures.



JUSTIFICATIO N OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 

NATIONAL INSTITUTES OF HEALTH

Research Resources 
Amounts Available for Obligation̂ /

1977
Appropriation...................  $137,500,000

1978

$102,074,000

V  Excludes the following amounts for reimbursable activities carried 
out by this account: 1977 - $2,594,000; 1978 - $2,071,000.



R es ea rc h Res ou rc es

Budget Mechanism

1977 1978
No. FTbI '  Amount No. FT Ei / Amount

G ra nt s
Spec ia l

C li n ic a l R es ear ch .................. 83 $ 46,6 77,0 00 83 $ 54,6 58 ,0 00
B io te ch no lo gy  R e s e a r c h .. ..  
L abora to ry  Anima l S c ie nces

50 12,4 13 ,0 00 52 12 ,3 85,0 00

and  Pri m at e R es ear ch .........
Bio m ed ical  R es ea rc h

78 18,7 38 ,0 00 69 17 ,1 94,0 00

S upport .......................................
M in ori ty  B io m ed ic al

462 40,8 73,0 00 — —

S upport ....................................... 74 9 ,7 11,0 00 70 8 ,7 72 ,0 00
S u b to ta l......................... 747 12 8,4 12,0 00 274 93 ,0 09,0 00

T ra in in g
In d iv id u a l

No nc om pe tin g.............................. 4 4 48 ,0 00 8 8 10 3, 00 0New.................................................. 4 4 56 ,0 00 __ ___
S u b to ta l......................... 8 8 10 4,00 0 8 8 10 3,00 0

I n s t i t u t i o n a l
No nc om pe tin g.............................. 2 8 13 6,00 0 5 18 34 2,00 0Com pe tin g.................................... — — 1 4 70 ,0 00New.................................................. 4 14 27 5,00 0 __ ___

S u b to ta l......................... 6 22 41 1, 00 0 6 22 41 2, 00 0

T o ta l T ra in in g .................... 14 30 51 5, 00 0 14 30 51 5, 00 0
R es ea rc h and Devel opme nt

C o n tr a c ts ........................................... 25 4 ,6 92 ,0 00 23 4 ,3 67 ,0 00
D ir e c t O p e ra ti o n s ........................... — 3,1 52 ,0 00 - 3, 393,0 00

Prog ram  Manageme nt......................... — 72 9,00 0 — 79 0,00 0

TOTAL..................... $1 37,5 00, 000 $1 02 ,0 74 ,0 00

1 / F u ll  tim e e q u iv a le n ts
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Summary and Explanation of Changes
1977 Estimated Obligations ............................................ $137,500,0001978 Estimated Obligations ............................................ 102,074,000Net Change ................................   -35,426,000

1977 Base Change from Base
Pos. Amount Pos. Amount

Increases

A. Built-in:
1. Direct Operations

a. Within-grade pay increases....
b. Federal Employees Compensa-

- $ 1,064,000 - +$29,000
tion Fund..................... 5,000

64,000
+3,000
+7,000

c. Service and Supply Fu nd ......
d. Payment for centrally fur-

— —
nished services.............. 413,000

(47,000)
+38,000
(+15,000)Standard Level User Charge..

2. Program Management
a. Within-grade pay increases.... — 689,000 — +6,000Subtotal................ +83,000

B. Program:
1. Research Grants 

a. Special Programs
(1) Clinical Research......... — 46,677,000 __ +7,981,0002. Training

a. Institutional
(1) Noncompeting grants con-

verted from competing 
status and associated 
increased costs........... 136,000 +275,000(2) Noncompeting grants con-
verted to competing 
status..................... 275,000 +70,000b. Individual

(1) Noncompeting grants con-
verted from competing 
status .and associated 
increased costs........... 48,000 +86,0003. Research and Development

Contracts
a. Clinical Research.............
b. Biotechnology Research (CLINFO - 400,000 - +50,000

Program)................. 400,000 +50,000c. Chemical Biological Informa-
tion-Handling Research...... — 1,090,000 __ +75,0004. Direct Operations................ — 3,152,000 __ +188 ’0005. Program Management............... — 729,000 — +56,000. Subtotal................ +8,831,000
Total, increases

+8,914,000
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1977 Base Change from Base
Pos. Amount Pos. Amount

Decreases:

A. Built-in:
1. Direct Operations

-$5,000$ 1,064,000 —
2. Program Management

-1,000a. One less day of pay........... — 689,000 —
Subtotal................ -6,000

B. Program:
1. Research Grants 

a. Special Programs
-28,000(1) Biotechnology Research....

(2) Laboratory Animal Sciences
12,413,000

and Primate Research.... — 18,738,000 — -1,544,000
(3) Biomedical Research

Support.................. — 40,873,000 — -40,873,000
(4) Minority Biomedical

Support.................. — 9,711,000 — -939,000
2. Training 

a. Institutional
(1) Competing grants converted

-275,000to noncompeting........... — 275,000 —
(2) Noncompeting grants con-

verted to c ompeting...... — 136,000 — -69,000
b. Individual

(1) Noncompeting grants
completed................. — 48,000 — -31,000

(2) Competing grants converted
to noncompeting........... — 56,000 — -56,000

3. Research and Development
Contracts

a. Laboratory Animal Sciences
and Primate Research......... — 2,802,000 — -500,000

4. Direct Operations
a. Decrease of 1 position........ 49 1,064,000 -1 -19,000

Subtotal................ -1 -44,334,000

Total, decreases............ -1 -44,340,000

Total, net change................ -1 -35,426,000
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Obl ig at io ns  by A cti v it y

Page
Ref.

1977
App ro pr ia tio n

1978
Es tim ate

In cr ea se  or  
Decrease

Pos. Amount Pos. Amount Pos. Amount

185 C li n ic a l R es ea rc h...  — $ 47,077,0 00 _ $ 55,108,0 00 __ +$8,0 31 ,00 0
187 Biote chn olo gy

Re search ....................  — 12,813 ,000 — 12,83 5,0 00 — +22 ,000
190 La bo rat ory Animal 

Sc ienc es  and
Pr im ate R es ea rc h. . .  — 22,05 5,0 00 20,011 ,000 -2 ,044 ,000

193 Bio medical Researc h
40,87 3,0 00 -40,87 3,00 0

195 M inor ity  Biomed ical
9,7 11 ,00 0 8,7 72 ,00 0 -939 ,00 0

198 Ch em ical /B io logica l 
In fo rm at io n-  
Ha ndling Re se arch .. — 1,0 90 ,00 0 1,1 65 ,00 0 +75,000

200 D ir ec t O p era ti ons. ..  49 
Standa rd  Level
User  Cha rge ..........

3,1 52 ,00 0

(47 ,00 0)

48 3,3 93 ,00 0

(62 ,00 0)

-1 +241 ,000

(+15 ,000)
201 Program Management.. 28 729,000 28 790,000 0 +61,000

Tot al  O b li g a ti o n s. . 77 
Stan da rd  Leve l

User  Charge........

137 ,500,000

(47 ,00 0)

76 102 ,07 4,0 00

(62 ,00 0)

-1 -3 5,42 6,00 0

(+15,000)



O b li g a ti o n s  by Obj ec t

1977
A p pro p ri a ti on

1978
E st im ate

In c re a se
o r

D ec re as e

T o ta l number o f pe rm an en t
p o s i t io n s ........................... ................. 77 76 -1

F u ll -t im e  e q u iv a le n t o f a l l  
o th e r p o s i t io n s ............................. 6 6 0

Av era ge numb er of  a l l
em pl oy ee s.......................................... 85 84 -1

P ers onnel co m pe ns at io n:

Pe rm an en t p o s i t io n s ................ . $ 1 ,6 40,0 00 $ 1 ,6 21,0 00 $ -1 9 ,0 00
P o s it io n s  o th e r th an

perm an en t.................................. 10 3,00 0 10 3,00 0 —
O th er  pers onnel

com pen sa tion........................... 10 ,000 10 ,000 __

S u b to ta l,  pers onnel 
co m pen sa tion .............. 1 ,7 53, 000 1,7 34,0 00 -1 9,0 00

P ers onnel b e n e f i t s ......................... 22 0,00 0 22 0,00 0 -

T ra ve l and tr a n s p o r ta ti o n
o f p e rs o n s ...................................... 14 2,00 0 18 5,00 0 +4 3,00 0

T ra n s p o rt a ti o n  of th in g s ........... 18 ,000 20 ,0 00 +2 ,000

R en t,  co mmun icat ions  and
u t i l i t i e s ........................................ 87 ,0 00 91 ,0 00 +4 ,000

P r in ti n g  and  re p ro d u c ti o n ......... . J  70 ,000 70 ,000 -

O th er  s e rv ic e s
P ro je c t c o n t r a c ts .................... 4 ,6 92,0 00 4 ,3 67,0 00 -3 25 ,0 00
Pay ment fo r  c e n t r a l ly

fu rn is h ed  s e r v ic e s .............. 41 3,00 0 45 1,00 0 + 38, 00 0
O th er............................................... 1 ,1 19,0 00 1 ,3 69,0 00 +2 50 ,000

S upp li es  and  m a te r ia ls ................ 24 ,000 28 ,0 00 +4 ,000

Eq ui pm en t............................................. 35 ,000 15 ,000 -2 0 ,0 00

G ra n ts , s u b s id ie s  and
c o n t r ib u ti o n s ............................... 128, 92 7, 00 0 93,5 24, 00 0 -3 5 ,4 03 ,0 00

T o ta l o b li g a ti o n s  
by o b je c t....................... 13 7, 50 0, 00 0 102, 07 4, 00 0 -3 5 ,4 26 ,0 00



Authorizing Legislation

Legislation
Public Health Service Act, 
Title III, Part A. 
Section 301 —  Research 
and Investigation in 
general................

Amount
Authorized

1978
Budget
Request

Indefinite $102,074,000
Title IV, Part I —  National

Research Service Awards 1/Act............................ .. .

V  Authorization expires September 30, 1977. Extension legislation is pending.
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R es ea rc h R es ou rc es

Co mp ara ble

Year

Bu dget 
E st im ate  

to  C on gr es s
House

Allo wan ce
Sen at e

Allo wan ce A p p ro p ri a ti o n

1968 $14 2, 84 1, 00 0 $142 ,8 41 ,0 00 $1 56 ,1 41,0 00 $1 42 ,8 41 ,0 00

1969 148 ,2 00 ,0 00 14 3,4 19,0 00 155,5 23,0 00 145,5 09, 000

1970lZ 130 ,3 98,0 00 134,3 58,0 00 145,3 58,0 00 137, 35 8, 00 0

19 71-/ 10 9,6 78, 000 12 6,9 01,0 00 127,5 01, 00 0 12 6,9 01, 000

1972 117 ,2 69 ,0 00 12 7,1 60,0 00 136,6 48, 00 0 13 5,6 48, 000

1973 99, 013,0 00 135, 76 7, 00 0 143,6 94, 00 0 135,7 67 ,0 00^/

1974 88,6 26,0 00 133, 31 6, 00 0 133, 994,0 00 12 6,93 5,00 0^ -/

1975 82, 700,0 00 1 2 4 ,3 7 0 ,0 0 0 ^ • 130,0 00,0 00 12 7,2 00, 000

1976 81 ,0 93,0 00 129,1 00,0 00^/ 132,0 00 ,0 00^/ 13 0,26 5,00 0^ -/

1977 92,3 42,0 00 136,2 99,0 00 142,2 99,0 00 13 7,5 00, 000

1978 10 2, 074 ,0 00

V  Exc lu de s O ff ic e  o f In te r n a t io n a l  R es ea rc h,  p o r ti o n s  o f which  were  t r a n s fe r r e d  
to  th e  N a ti o n a l I n s t i t u t e  o f A ll e rg y  and In f e c ti o u s  D is ease s and th e  Jo hn  E. 
F ogart y  In te rn a t io n a l  C en te r.

2J Exc lu de s th e  D iv is io n  o f Computer R es ea rc h  an d Tec hn olog y in c o rp o ra te d  in to  
th e  "N a ti ona l I n s t i t u t e s  o f H eal th  Management Fun d" in  1971  and  a p p ro p r ia ti o n  
t i t l e  ch ange d to  "R es ea rc h R es ourc es" .

ZJ This  a p p ro p r ia ti o n  a u th o r i ty  was  th e  c o n ti n u in g  re s o lu t io n .  The a p p ro p r ia ti o n  
amount was th e  Hou se A llo wan ce , which  was th e  lo w er  o f th e  House o r  Sen at e 
am ounts  in  th e  f i r s t  ve to ed  b i l l .

4 / A pp ro p ri a ti o n  a f t e r  re d u c ti o n  as  a u th o ri z e d  by P .L . 93 -1 92 .

_5/ Exc lu de s $1, 430,0 00 fo r c o n tr a c t fu nd s ex cl uded  in  House Allo wan ce  due  to  la c k  
o f a u th o r iz in g  l e g i s l a t i o n .

6 / Exc lu de s fe ll o w sh ip s  and  t r a in in g  g ra n ts —n o t c o n si d e re d  due to  pe nd in g 
l e g i s la t i o n  ($ 334 ,0 00).

TJ In c lu d es  $3 34 ,000  fo r  fe ll o w sh ip s  and t r a in in g  g ra n ts  a u th o ri z e d  by  th e  
co n ti n u in g  r e s o lu ti o n .

8 7 -1 55  0  -  77 - 70



R es ea rc h Res ou rc es

A ctu al

Ye ar

Budget 
Est im ate  

to  Co ng re ss
House

Allo wan ce
Sen at e

Al lowan ce A p pro p ri a ti on

1968 $ 81 ,1 41,0 00 $ 81 ,1 41,0 00 $ 84,6 41,0 00 $ 81 ,1 41 ,0 00

1969 87 ,5 00 ,0 00 82,7 19,0 00 86,9 00 ,0 00 84 ,8 09, 500
1970$/ 69 ,6 98 ,0 00 73,6 58,0 00 79,6 58 ,0 00 63 ,5 65, 000
19 71$/ 63 ,7 01 ,0 00 66,2 01,0 00 66,8 01 ,0 00 66 ,3 20 ,0 00

1972 68 ,0 69,0 00 71,9 48,0 00 75,9 48, 000 74 ,9 81 ,0 00

1973 75,0 09 ,0 00 75,0 73,0 00 83,0 00 ,0 00 75,0 73, 000 $/

1974 88 ,6 32,0 00 13 3,3 22,0 00 134 ,0 00 ,0 00 12 9, 426 ,0 00$ /

1975 82 ,7 00,0 00 124,3 70,0 00$/ 130, 00 0, 00 0 12 7, 20 0, 00 0

1976 81, 058, 000 129,0 65,0 00$/ 132, 065,0 00$/ 130,2 65, 000 $/

1977 92 ,3 42,0 00 13 6,2 99,0 00 142 ,2 99 ,0 00 13 7, 50 0, 00 0
1978 •1 02 ,0 74 ,0 00

1 / Exc lu de s th e  O ff ic e  o f In te rn a t io n a l  R es ear ch , t r a n s fe r r e d  to  th e  N ati ona l 
I n s t i t u t e  of A ll e rg y  and  In f e c ti o u s  D is ea se s and  th e  Jo hn  E. Fogart y  I n te r ­
n a ti o n a l C en te r in  1970.

2J  Exc lu de s th e  D iv is io n  of Computer R es ea rc h and  Te ch no logy  in c o rp o ra te d  in to  th e  
"N a ti o n a l I n s t i t u t e s  o f H eal th  Management Fund" in  1971 and  a p p ro p r ia ti o n  t i t l e  
ch an ge d to  "R es ea rc h R es ourc es" .

V  This  a p p ro p r ia ti o n  a u th o r it y  was  th e  co n ti n u in g  r e s o lu ti o n . The a p p ro p ri a ti o n  
amount was  th e  House Allo wan ce , wh ich was th e  lower  o f th e  House  o r Sen at e 
am ounts  in  th e  f i r s t  vet oed  b i l l .

£ /  A p p ro p ri a ti o n  a f t e r  re d u c ti o n  a s  a u th o ri z e d  by P .L . 93 -1 92 .

_5/ Exc lu des  c o n tr a c ts  n o t consi d e re d  by th e  House due to  la ck  o f a u th o r iz a ti o n .

Exc lu de s fe ll o w sh ip s  an d t r a in in g  g ra n ts —n o t consi dere d  due to  pe nd in g 
l e g i s l a t i o n  ($ 334,0 00).

U  In c lu d es  $3 34 ,000  fo r fe ll o w sh ip s  and t r a in in g  g ra n ts  a u th o ri z e d  by th e  
co n ti n u in g  r e s o lu ti o n .
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Justifications

Research Resources

1977 1978 Increase or
Appropriation ____ Estimate_____  ____ Decrease____

P o s . A m o u n t  P o s . A m o u n t  P o s . A m o u n t

Clinical Research....  -- $ 47,077,000 —  $ 55,108,000 —  +$8,031,000

Biotechnology
Research.............  —  12,813,000 —  12,835,000 —  +22,000

Laboratory Animal
Sciences and
Primate Research....  —  22,055,000 —  20,011,000 —  —2,044,000

Biomedical Research
Support..............  -- 40,873,000 —  --- -- -40,873,000

Minority Biomedical
Support..............  —  9,711,000 —  8,772,000 —  -939,000

Chemical/Biological
Information-Handling
Research.............  -- 1,090,000 —  1,165,000 —  +75,000

Direct Operations....  49 3,152,000 48 3,393,000 -1 +241,000

Program Management.... 28_______ 729,000____ 28______ 790,000______ 0______+61,000

Total Obligations... 77 137,500,000 76 102,074,000 -1 -35,426,000

General Statement

The Division of Research Resources provides the resources for the investiga­
tion of a broad range of health problems. These resources include: research 
animals; technologies, equipment and instruments; highly sophisticated centers 
for conducting clinical research; a program for the support of institutionally 
identified research; and a program which supports opportunities for ethnic minori­
ties to participate in biomedical research.

The primary mission of the Division is the development and maintenance of 
research resources for the use of grantees of the National Institutes of Health. 
These resources are often developed as part of the investigation of a health 
problem so that the resource, whether it is a new computer application, a sensitive 
monitoring instrument, an experimental animal or a specialized clinical environment 
can be an important, even a critical factor, in discovering more about diabetes, 
heart disease, sudden infant death syndrome, glaucoma, cancer or whatever disorder 
is being investigated.

The Division programs are not targeted to a single categorical disease. The 
full range of human health problems comes within its purview as it serves the 
resource needs of all the Institutes. In this role, the Division has developed 
expertise in the planning, initiation and management of research resources. Its 
goal is to provide not only the best possible resources, but also to provide them 
at a reasonable cost and make them available to as many researchers as possible.
To accomplish its mission, the Division administers six programs: Clinical

Research, Biotechnology Research, Laboratory Animal Sciences and Primate Research, 
Biomedical Research Support, Minority Biomedical Support, and Chemical/Biological 
Information-Handling Research.
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Clinical Research

1977
Appropriation

1978----------
Estimate

Increase or 
Decrease

No. Amount No. Amount No, Amount
Subactivity:

Clinical Research..... 88 $47,077,000 88 $55,108,000 0 +$8,031,000

Budget Mechanism:

Research Grants: 
Special........... .. 83 46,677,000 83 54,658,000 0 +7,981,000

Research and 
Development 
Contracts.......... .. 5 400,000 5 450,000 0 +50,000

To ta l............ .. 88 47,077,000 88 55,108,000 0 +8,031,000

Introduction: The General Clinical Research Centers (GCRC) Program establishes and maintains special clinical facilities as resources for clinical investigation to increase knowledge of the cause, progression, prevention and control of human disease. The Program supports 760 dedicated research beds in 83 GCRCs, located in the teaching hospitals of medical schools throughout the Nation. They are staffed by 1,660 full-time research-trained personnel, including physicians, nurses,' dietitians, technicians and social workers. Scientists using the GCRC beds for 
research receive support for their projects through the National Institutes of Health extramural research programs. Investigations on the GCRCs cover the medical research spectrum, including cancer therapy, organ transplantation, obesity, diabetes, disorders of growth, heart disease, high blood pressure, mental retar­dation and drug metabolism. About 40 percent of research conducted on the GCRCs consists of initial clinical trials of new diagnostic, therapeutic or preventive measures. Through publications, meetings and teaching rounds, these Centers function as major channels for the communication of new medical advances to the biomedical research community, students, hospital staff physicians and community practitioners.

The following summary describes some of the significant facts about, the GCRC:
— More than seventy-five percent of the cost of dedicated 

grant supported research beds awarded by NIH is supported by the GCRC Program.
— More than 1,500 investigators, supported by an estimated $200,000,000 in grants and contracts from the NIH cate­

gorical Institutes programs, as well as by 605 grants 
from industry and private sources, use the GCRCs.

— Approximately 15 percent of the NIH regular and special 
research grants (totaling $1.4 billion) involve investi-' gators who use the GCRCs.

-.-A total of about 3,300 biomedical researchers use the GCRCs.
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— Just under 3,000 scientific papers and 1,500 abstracts are published each 
year reporting work performed in the GCRCs. One quarter of these publi­
cations concern studies on outpatients. An increasing number of publi­
cations over a six-year period of stable budgets and contracting bed re­
sources attests to an increasing efficiency of Center utilization.

During 1977, the Program supported 83 clinical research Centers in roughly 60 per­
cent of the teaching medical institutions of the Nation. Although these Centers 
can accomodate both children and adults, 20 percent of them focus on pediatric 
problems.

Program Plans: The amount requested for 1978 will provide support for approximate­
ly 83 Centers, including three new Centers which have reached a high level of 
clinical research activity. Additional funds will be used to increase research 
patient occupancy and to restore approximately 150 research personnel so that these 
Centers can operate at levels consistent with their scientific capacity. New funds 
will be used to expand outpatient research staffing, especially for new clinical 
trials activities, and to automate research patient records. An outpatient re­
search program was started in 1970 to reduce the costs of research performed in the 
GCRCs. About 60 percent of the GCRCs have modified their facilities in order to 
include ambulatory subjects as research patients. The use of outpatients has en­
larged the area of research and allowed a greater number of patients to be studied, 
treated, and maintained as a control group, providing additional research oppor­
tunities at lower costs.

In 1978, efforts to apply new technology to clinical research such as mass spec­
troscopy will be expanded. Computer systems that aid clinical research will be 
further tested with a view toward wider use on a competitive basis. Increased 
efforts to encourage scientific collaboration between Centers will be fostered.

1976 (est.) 1977 (est.) 1978 (est.)

Research Inpatients 184,000
Research Outpatient Visits 47,000

175,000 200,000
40,000 75,000

About 41 percent of the funds supporting the 1,500 NIH-supported investigators 
using the GCRCs come from the National Heart, Lung and Blood Institute; 18 percent 
from the National Cancer Institute; 19 percent from the National Institute of 
Arthritis, Metabolism and Digestive Diseases; 7 percent from the National Institute 
of Neurological and Communicative Disorders and Stroke; 7 percent from the National 
Institute of General Medical Sciences; 5 percent from the National Institute of 
Child Health and Human Development; and smaller fractions from the National 
Institute of Allergy and Infectious Diseases, the National Institute of Dental 
Research, the National Eye Institute, and the Alcohol, Drug Abuse and Mental 
Health Administration.
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B io te ch nolo gy  R es ea rc h

1977
A p pro p ri a ti on

1978
E st im ate

In c re a se  o r 
D ec re as e

No. Amount No. Amount No. Amount

S u b a c ti v it y :

B io te ch no lo gy  
R es ear ch .................... 53 $1 2, 81 3, 00 0 55 $1 2, 83 5, 00 0 +2 +$ 22 ,0 00

Budget Mechanism:

R es ea rc h G ra n ts : 
S p e c ia l.................... 50 12,4 13 ,0 00 52 12 ,3 85 ,0 00 +2 -2 8 ,0 00

R es ea rc h and  
De velop me nt 
C o n tr a c ts .................. 3 40 0,00 0 3 45 0,00 0 0 +5 0, 00 0

T o ta l....................... 53 12 ,8 13,0 00 55 12,8 35 ,0 00 +2 +2 2,00 0

In tr o d u c t io n : The B io te ch nolo gy R es ea rc h (BR) Program  su p p o rt s  th e  de ve lo pm en t and  
a ssu re s  th e  a v a i l a b i l i t y  to  b io m edic al  in v e s t ig a to r s  of te c h n o lo g ie s  and  to o ls  th a t 
g iv e  them  re s e a rc h  c a p a b i l i t i e s  p re v io u s ly  ln a c c e ssa b le  to  the m.  De ve lopm en ts in  
th e  f i e ld s  o f p h y s ic s , ch em is tr y , m ath em at ic s,  e n g in eeri n g  and  e s p e c ia ll y  co mpu ter 
sc ie n c e  ha ve  be en  a p p li ed  to  b io m edic al  pro ble m s,  ma king p o s s ib le  s tu d ie s  th a t a t 
one tim e were  very  im p ra c ti c a l o r ev en  im p o ssi b le . High v o lt a g e  e le c tr o n  m ic ro ­
sc op es  pr od uc e sh ar p  and  n e a r ly  in ta c t  p ic tu re s  o f c e l l u l a r  m a te r ia l.  Co mp ute rs 
n o t only  s to re  re s e a rc h  d a ta  b u t se rv e  as pow er fu l a n a ly t ic a l  to o ls  th a t  a ll ow  r e ­
s e a rc h e rs  to  co mpres s th e  tim e i t  ta k e s  to  t e s t  and draw  co n clu si o n s  fro m th e i r  
s tu d ie s . M ln at u ri zed  m ea su ring  dev ic es  a ll o w  in v e s t ig a to r s  to  m onitor more acc u r­
a te ly  ch an ges  th a t  occu r in  s p e c i f i c  sy st em s or org an s o f th e  bo dy . Throu gh i t s  
g ra n ts  and c o n t r a c ts ,  th e  BR Pro gra m p la y s  a major  ro le  in  th e  de ve lo pm en t of  th ese  
te c h n o lo g ie s , and  an  e q u a ll y  im port an t r o le  in  m a in ta in in g  and  ma kin g th e se  r e ­
so urc es  w id ely  a v a i la b le  to  th e  bio m edic al  re se a rc h  com munity .

The fo ll o w in g  ta b le  g iv e s  a p ic tu re  o f th e  d iv e r s i ty  o f th e  su pport  re c e iv ed  
by in v e s t ig a to r s  who use  th e  b io te chno lo gy  re so u rc es  to  co nd uc t t h e i r  s tu d ie s .  The 
d a ta  comes fro m 40 re so u rc es  su pport ed  by th e  BR Prog ram .

U se rs  o f B io te ch nolo gy Res ou rc es  
by O rg an iz ati on  S upport in g  th e  R es ea rc h P ro je c ts

O rg an iz a ti o n  Number o f R es ea rc h P ro je c ts

N ati ona l I n s t i t u t e  on Aging  1
N a ti o n a l I n s t i t u t e  o f A ll e rg y  and

In f e c ti o u s  D is ea se s 28
N ati o n a l I n s t i t u t e  of  A r th r i t i s ,

M etab ol ism  and D ig e sti v e  D is ease s 57
N a ti o n a l Ca nc er  I n s t i t u t e  99
N ati ona l I n s t i t u t e  o f D enta l R es ea rc h 6
N a ti o n a l I n s t i t u t e  o f Env iron m en ta l

H eal th  S c ie nces  2
Con t.



U se rs  o f B io te ch nolo gy R es ou rc es  
by O rg an iz a ti o n  Support in g  th e  R es ea rc h  P r o je c ts

O rg an iz ati on

N ati o n a l Eye I n s t i t u t e  
N a ti o n a l I n s t i t u t e  o f G en er al  M ed ic al  

Scie nces
N a ti o n a l I n s t i t u t e  o f C hild H ealt h  and 

Human Developme nt
N a ti o n a l H eart , Lung and Blood I n s t i t u t e  
N a ti ona l I n s t i t u t e  o f N eu ro lo g ic a l and  

Comm unica tive D is o rd e rs  and  S tr oke  
D iv is io n  o f R es ea rc h R es ou rc es  
N a ti o n a l L ib ra ry  o f M ed ic ine
H eal th  Res ou rc es  A d m in is tr a ti o n  
Food and  Drug A d m in is tr a ti o n  
A lc oho l,  Drug  Abuse and  M en ta l H ealt h  

A d m in is tr a ti o n
O th er  Gov ernment Age nc ies
O th er  Non-G ove rnm ent  O rg an iz a ti o n s

Number o f R es ea rc h P r o je c ts

5

90

43 
89

57
44 

3
24

3

67
27 .

7

Prog ram P la n s : At th e  re q u e ste d  fu nd in g  l e v e l ,  th e  BR Prog ram  w i l l  su p p o rt  ap pro x­
im a te ly  52 re so u rc e  g ra n ts  and th re e  c o n t r a c ts . E f f o r ts  w i l l  be  d ir e c te d  toward 
e s ta b l i s h in g  more n a ti o n a l re s o u rc e s  an d toward e x p lo ri n g  new te c h n o lo g ie s  th a t 
ho ld  pr om is e o f devel op in g  in to  w id e ly -u se d  re s o u rc e s .

R ec ogn iz in g th e  h ig h  c o s t o f comp lex  te c h n o lo g ie s •and th e  r e l a t i v e ly  sca rc e  
t a l e n t  th a t  i s  a v a i la b le  to  e x p lo i t  them , th e  BR Pr og ram I n i t i a t e d  and  prom oted  
re s o u rc e s  th a t  ca n se rv e  s c i e n t i s t s  on a n a ti o n a l o r a br oad  re g io n a l b a s is .  Seven 
su ch  n a ti o n a l re so u rc es  a re  in  o p e ra ti o n . They c o n s is t  o f:

-tw o o n e -m il li o n  v o l t  e le c tr o n  m ic ro sc opes  
-a  360 m eg ah er tz  n u c le a r m ag net ic  re so nance  sp ec tr o m ete r 
-a  co mpu ter w it h  " a r t i f i c i a l  i n te l l ig e n c e "  c a p a b i l i t i e s ,  i . e . ,  a 

co mpu ter capab le  of re a ch in g  d e c is io n s  and so lv in g  pr ob lems 
th ro ugh a n a ly s is  and  re a so n in g  s im il a r  to  fu n c ti o n s  o f th e  

•human b ra in
-a  b io m edic al  e n g in e e r in g  re so u rc e  in  m ic ro e le c tr o n ic s  
- l a r g e - s c a l e  p ro d u c ti o n  o f m ut an t c e l l s  
- a  su pply  o f r a d io is o to p e - la b e l le d  comp oun ds.

A re c e n t ly  e s ta b li s h e d  n a ti o n a l re so u rc e  i s  th e  c e l l  c u l tu r e  mac hine  de ve lo ped  
by No be l P r iz e  w in ner,  Dr. Do na ld A. G la se r,  U n iv e rs it y  o f C a l i fo rn ia . Thi s ma­
ch in e  pr od uc es  la rg e  numb ers  o f c e l l  c u lt u re s  under  r i g i d ly  c o n tr o ll e d  c o n d it io n s  
and i s  capab le  o f sc ree n in g  100 m il li o n  c u lt u re s  a t  on ce  fo r m ut an t c e l l s .  S im il a r 
to  th e  way th e  micr ow ave ov en  has co mpr es se d co okin g ti m e , t h i s  c e l l  c u l tu re  ma­
ch in e  ha s s ig n i f i c a n t ly  a c c e le ra te d  th e  s tu dy  o f c e r ta in  c a n c e rs , d ru g-i nduce d  
b i r t h  d e fe c ts  and  some v i r a l  d is e a s e s . C ell  b io lo g i s t s  th ro ughout th e  coun tr y  a re  
en co ur ag ed  to  use  t h i s  ma ch ine fo r  sc re e n in g  p o s s ib le  c a n c e r- c a u s in g  com pounds,  
g e n e ti c  map pin g, v i r u s  e ssay s  and many o th e r re s e a rc h  a p p l ic a t io n s .

The CLINFO p ro je c t has moved in to  i t s  se co nd  p h a se . The o b je c ti v e  o f t h i s  
p ro je c t i s  to  adap t co mpu ter te chno lo gy  to  th e  s p e c ia l  nee ds  o f th e  c l i n i c a l  r e ­
s e a rc h e r . Shou ld th e  CLINFO p r o je c t  be  a d ap ta b le  to  w id esp re ad  u se , in v e s t ig a ­
to r s  w i l l  be  a b le  to  s i g n i f i c a n t ly  sh o rt e n  th e  tim e i t  ta k e s  to  co m pl et e t h e i r  
s tu d ie s  and  p u b li sh  t h e i r  r e s u l t s .  Th rough th e  c o n tr a c t mec ha nism , th e  BR Prog ram 
w i l l  co n ti n u e  to  fund  a co mpu ter o rg a n iz a ti o n  and in v e s t ig a to r s  a t  t h re e  G en er al  
C li n ic a l Res ea rc h C en te rs  to  t e s t  a m u lt i- u s e r , m in ic om put er  sy st em  fo r  th e  ha n­
d li n g  and a n a ly s is  o f re s e a rc h  d a ta .  The BR Pr og ram w i l l  c o n ti n u e  to  sp on so r
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workshops in order to disseminate information about the availability of resources and to generate ideas for future technological developments.
These workshops bring together biomedical investigators and experts in the development and use of technologies such as mass spectrometry, electron micros­copy, nuclear magnetic resonance and computer applications. The intent of these workshops is to encourage wider use of the available resources, to produce an interplay among the biomedical investigators and technology experts with the hope that new research applications can be found, and to provide the BR Program with possible areas for future development.
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Laboratory Animal Sciences and Primate Research

1977
Appropriation

1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No. Amount

Subactivity:

Laboratory Animal 
Sciences and
Primate Research... . 107 $22,055,000 96 $20,011,000 -11 -$2,044,000

Budget Mechanism:

Research Grants:
Special............ 78 18,738,000 69 17,194,000 -9 -1,544,000

Training:
Institutional:

Noncompeting.... 2 136,000 5 342,000 +3 +206,000
Competing........ — — 1 70,000 +1 +70,000
Ne w.............. 4 275,000 — — -4 -275,000
Supplemental.... — — — — — —

Subtotal...... 6 411,000 6 412,000 0 +1,000

Individual:
Noncompeting.... 4 48,000 8 103,000 +4 +55,000
Competing....... — — — — — —
Ne w.............. 4 56,000 — — -4 -56,000
Supplemental.... — — — — — —

Subtotal...... 8 104,000 8 103,000 0 -1,000

Total Training.... 14 515,000 14 515,000 -2 0

Research and
Development
Contracts........... 15 2,802,000 13 2,302,000 -2 -500,000

Total............. 107 22,055,000 96 20,011,000 -11 -2,044,000

Introduction;

The Laboratory Animal Sciences (LAS) and Primate Research (PR)
Programs assure that biomedical scientists have optimal animals available 
for use in health-related research. Special emphasis is given to those 
animal resource activities that affect broad segments of NIH-supported researchers 
The two programs are administered through grants and contracts. Training in 
laboratory animal sciences and medicine is also supported.

Program Plan s;

At the requested funding level, the LAS and PR Programs will fund 69 research 
grants, 9 less than in 1977; 14 National Research Service Awards; and 13 contracts 
2 less than in 1977. The Programs will continue to support similar types of 
resources and activities as currently funded, but at a reduced level.
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L ab ora to ry  Animal  S c ie n c e s :

The LAS Prog ram  a s s i s t s  i n s t i t u t i o n s  in  devel op in g  and  im pr ov ing an im al  
re sou rc es  fo r  b io m edic al  re sea rc h  and  t r a in in g .  C u rr e n tl y , th e  Prog ram su p p o rt s  
an im al  c o lo n ie s  o f unusu al  and  s p e c ia l va lu e  fo r  re s e a rc h ; s tu d ie s  d ir e c te d  a t 
fi n d in g  an im al  mo dels wh ich  a re  need ed  fo r  re s e a rc h  on human d is e a s e ; p ro je c ts  to  
a s s i s t  i n s t i t u t i o n s  to  comply w ith  th e  le g a l and  p o li c y  re qu ir em en ts  fo r  c a re  o f 
la b o ra to ry  an im a ls ; la b o ra to r ie s  fo r  th e  d ia g n o sis  and  c o n tr o l o f d is e a se  in  
la b o ra to ry  an im a ls ; re sea rc h  r e la te d  to  im pr ov in g h e a l th  care  and  de te rm in in g  
en vir onm enta l re qu ir em ents  o f an im al s us ed  in  re s e a rc h ; re fe re n c e  and  in fo rm ati o n  
c e n te r s ; do m es ti c b re ed in g  o f nonhuman p ri m a te s ; and re sea rc h  tr a in in g  of  
s p e c i a l i s t s  in  la b o ra to ry  an im al  m ed ic in e.

The e x p lo ra ti o n  and  de ve lo pm en t o f an im al  mo de ls con tinued  to  ad va nc e du ri ng  
th e  p a s t y e a r . Exa mples in c lu d e  th e  de ve lo pm en t o f:

—a d ia b e ti c  mouse th a t ha s un iq ue  advan ta ges over mice th a t  ha ve  
p re v io u s ly  be en  us ed  fo r  s tu d ie s  of t h i s  d is e a s e ;

—a c a t th a t  e x h ib it s  a d is o rd e r  s im il a r  to  Ta y- Sa ch s d is e a s e  in  hum anp;

— a s t r a in  o f r a t  th a t ca n be  us ed  to  st udy  a l l e r g i c  d is o rd e rs .

Thr ough LAS su pport  o f d ia g n o s ti c  l a b o r a to r ie s ,  in -d e p th  s tu d ie s  o f an im al  
d is e a se  pr ob le m s r e s u lt e d  in  over 70 p u b li c a ti o n s  and p re s e n ta ti o n s  d u ri n g  th e  
p a s t y e a r . In  a d d it io n , s e v e r l o f th e se  la b o ra to r ie s  ha ve  wo rke d c lo s e ly  w ith  
co mmercial p ro ducers  o f la b o ra to ry  an im al s to  id e n t i f y  and  c o n tr o l d is e a s e
pro ble m s.

Be ca use fo re ig n  c o u n tr ie s  ha ve  r e s t r i c t e d  th e  e x p o r ta ti o n  o f w il d -c au g h t 
p ri m a te s , th e  LAS Prog ram  ha s undert aken su p p o rt  fo r  th e  do m es ti c b re ed in g  of  
nonhuman p ri m a te s . In  f i s c a l  y ear 1976 , 600 rh esus  monk eys and 12 s q u i r r e l  
monkeys were pr od uc ed  by do m es ti c b re e d e rs . W ithin  fo u r y e ars  i t  i s  p ro je c te d  
th a t  th e  c o n tr a c to rs  w i l l  be  ab le  to  su pply  1,9 00  rh esu s monk eys and  400 s q u i r r e l  
monkeys a n n u a ll y .

The fo ll ow in g  ta b le  summ arizes  th e  num ber  and ty pes o f a c t i v i t i e s  su pport ed  
by th e LAS Prog ram:

Lab ora to ry  Animal  S c ie nces— F is c a l Yea r 1976

Res ou rc es  Su pp or ted

R es ourc e-R el at ed  Res ea rch
Anim al Mo dels and S p ec ia l C olo nie s
B as ic  Imp rov em ent  o f I n s t i t u t i o n a l  Anim al Res ou rc es  
Animal  D is ea se  D ia gnost ic  and  In v e s ti g a ti v e  L ab o ra to ri es  
R ef er en ce  and  In fo rm ati on  C en te rs
Pri m ate  B re ed in g C o n tr ac ts
Animal  Res ou rce C on tr ac ts
I n s t i t u t i o n a l  N a ti o n a l R es ea rc h S erv ic e  Awards
In d iv id u a l N a ti o n a l Res ea rc h S erv ic e  Awards

T o ta l P ro je c ts  Su pp or ted

Number o f P r o je c ts

10
24
21
13
5
7
8
6 
4

98



Primate Research:

The Primate Research Centers Program provides specialized facilities and 
unique research environments for conducting many types of biomedical research 
using nonhuman primates as animal models. Seven Primate Research Centers are 
supported at the following locations: Seattle, Washington; Beaverton, Oregon; 
Davis, California; Covington, Louisiana; Atlanta, Georgia; Madison, Wisconsin; and 
Southborough, Massachusetts. These Centers continue to make significant 
contributions to biomedical primatology in the areas of reproductive biology, 
lung diseases, infectious diseases, nutritional and metabolic diseases and 
behavioral sciences.

The following table summarizes the personnel and activities supported at the 
Primate Research Centers:

Primate Research Centers Program— Fiscal Year 1976

Core Staff Scientists 176 
Total Core Staff 806 
Visiting Scientists 25 
Collaborating Scientists 437 
Graduate Students 171 
Scientists Provided Biological Specimens 291

Papers Published " 778 
Books Published 12 

Primates produced for research • 1,100

Projects Supported— Core Staff Scientists 88 
Projects Supported— Collaborating Scientists 99

Research using nonhuman primates is often the final step before undertaking 
human clinical research or clinical trials. In order to make knowledge gained 
from such research readily available to the scientific community, the Program 
supports a Primate Information Center. This activity catalogs and indexes the 
world's literature on research using primates. They do literature searches and 
produce current bibliographies. They also extract baseline data on primates 
from the literature and compile it for ready use by the scientific community. 
During the past year, the Center responded to over 800 scientists who wrote for 
specific bibliographic, abstract, and tabular information.
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Biomedical Research Support

1977
Appropriation

1978
Estimate

Increase or
Decrease

No. Amount No. Amount No, Amount

Subactivity:

Biomedical Research 
Support............ 462 $40,873,000 -462 -$40,873,000

Budget Mechanism:

Research Grants:
Special........... 462 40,873,000 __ -462 -40,873,000

Introduction; The Biomedical Research Support (BRS) Program provides awards to 
institutions based on a formula applied to the total amount of Public Health 
Service (PHS) grants received by the institutions. The formula is designed so 
that institutions with the smaller total of PHS-supported research receive up to 
eight times as much, proportionately, BRS support as institutions that receive 
the largest amounts of PHS research support.

The BRS awards are used by the institutions to support pilot and regular 
research projects; specialized or central resources such as animal facilities or 
expensive instruments; and other research costs not normally met by PHS grants. 
Approximately 70 percent of the BRS funds are used to support regular research 
grants and pilot studies, some of which are later able to compete for regular 
research grant support from one of the PHS agencies.

In the past year, BRS funds were allocated to institutions that include 
health professional schools, hospitals, research organizations and research 
universities. From 1964 to 1975, BRS funds supported at least 18,700 pilot 
studies and 37,000 research projects. About 25 percent of BRS funds supported 
central research facilities, providing investigators with services, instruments, 
equipment and expertise.

The Biomedical Research Development (BRD) Program was established as a new 
sub-program in 1977 within the BRS Program. It is designed specifically for new, 
small and developing institutions that have demonstrated a potential for supporting 
a viable research base, and it will help them to develop and sustain high quality 
biomedical or behavioral research programs.

In fiscal year 1977, an estimated 462 BRS awards will be made. The BRD 
Program will make 12 new awards to eligible institutions.

Program Plans: The broad general institutional support provided by grants of 
this program has accomplished the original objectives of building institutional 
strength. The best use of research funds in the future is to focus research 
project grants in targeted priority biomedical research areas. Therefore no 
funds are requested for the BRS program in 1978.
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The following is an example of a pilot project supported with BRS funds.
In 1971, a new, young investigator at the Mayo Clinic in Rochester, Minnesota, 
received $10,000 in BRS funds for a feasibility study to see whether chenic acid 
could dissolve gallstones. The original pilot study showed that after six months 
of treatment, half the patients had gallstones reduced in size, and in those 
patients where gallstones disappeared, no surgery was needed. Currently, the 
National Cooperative Gallstone Study is recruiting 1,000 gallstone patients in 
ten major medical centers as the final step in testing chenic acid. Chenic acid 
shows promise of a nonsurgical therapy for gallstones which would help some 
475,000 Americans to avoid the surgeon's knife each year, and would alter the 
suffering of another 16 to 20 million people who are prone to gallstone attacks.

The following is an example of how BRS funds are used to meet special 
equipment needs. An investigator at the Children's Hospital in Pittsburgh is 
developing a mass screening program to detect thyroid hormone deficiency in 
newborn infants with an aim to prevent permanent mental retardation. In 1972,
BRS funds were used to purchase an automatic gamma counter with computer 
connections, a sophisticated instrument not justifiable by his regular research 
grant, but necessary for measuring thyroid stimulating hormone rapidly and 
accurately. To date, this group has detected eight infants with thyroid hormone 
deficiency, started treatment at an early age and found that all infants have had 
normal growth and mental development. This investigator has recently received a 
four-year grant from the Department of Health, Education, and Welfare to continue 
his studies.
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Minority Biomedical Support

1977
Appropriation

1978
Estimate

Increase or 
Decrease

No. Amount No. Amount No . Amount
Subactivity:

Minority Biomedical 
Support............. 74 $9,711,000 70 $8,772,000 -4 -$939,000

Budget Mechanism:

Research Grants: 
Special............ 74 9,711,000 70 8,772,000 -4 -939,000

Introduction; The purpose of the Minority Biomedical Support (MBS) Program is to increase the numbers of ethnic minority faculty, students, and investigators engaged in biomedical research by broadening the opportunities for their parti­cipation in biomedical research and by providing appropriate settings in which these goals can be accomplished. The MBS Program is the major focus and effort of the NIH to involve minorities in biomedical research.

Currently, 81 colleges and universities with significant ethnic minority student enrollments participate in this program. The grantees include 57 schools with a predominance of Black students, 17 schools with a large Hispanic student enrollment, 5 schools with a significant number of American Indian students and 2 schools with significant numbers of Hawaiian/Pacific Island students.

The following table summarizes some significant MBS Program accomplishments: 

MBS ACCOMPLISHMENTS FOR FY 1976
Number of Participants - 1976

Faculty 514
Other Staff 103
Undergraduates 970
Graduate Students 176
Postdoctoral 3

TOTAL 1,766

Career Choices of Graduates - June 1976

Number of Student Participants Graduated 399
To Advanced Training:

Number of Student Participants Admitted to Medical School 116Number of Student Participants Admitted to Dental School 22Number of Student Participants Admitted to Graduate School 120 -Number of Student Participants Admitted to Qther HealthRelated Schools " • 39#
297*’..
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Research Results

Total Projects Supported 412 
Number of Publications 163 
Number of Papers Presented (Including Abstracts) 609 

Other Grant Support Generated as Result of MBS Program

Number of applications submitted 204 
Number of applications approved in 1976 only 127 

1976 Grant Support from Sources Other than MBS**

Number Amount

NIH 34 $ 776,385
Other Government 66 $2,339,566
Non-Government 37 $ 532,545

$3,648,496

* Approximately 74 percent of MBS graduates have chosen to do advanced studies
in comparison to only 18 percent of all non-MBS graduates at these institutions.

** It has become clear that MBS monies are acting as "seed" funds to channel 
research projects and personnel into the mainstream of American biomedical 
research.

Program Plans: At the requested level for 1978, the MBS Program will fund 
approximately 70 grants, four less than in 1977. Program staff will explore the 
possibility of awarding MBS grants to two-year colleges with special efforts 
directed toward community colleges on American Indian reservations.

Because the MBS Program was authorized as part of the General Research Support 
Program, it is not allowed to pay indirect costs to its grantees. The appropria­
tion language specifically prohibits the use of any appropriated funds for the 
payment of indirect costs to recipients of general research support grants.
Because of this authorization, MBS grantee institutions must pay a larger share 
of biomedical research costs than institutions receiving support from regular 
research or program project grants. The General Accounting Office has conducted 
a study as requested by the House Appropriations Committee on the economic impact 
on the MBS recipient institutions of the policy of not paying indirect costs.
This report may be used to determine if indirect costs should be paid to MBS 
grantees. If the decision is made by the Congress to authorize payment of in­
direct costs to recipients of MBS grants, additional funds will be required.

Cooperative agreements with the National Cancer Institute (NCI) and the 
National Heart, Lung and Blood Institute (NHLBI) have resulted in support for 45 
individual projects relevant to the NCI and NHLBI missions. Currently, the 
National Institute on Aging, the National Institute of Dental Research and the 
National Institute of Allergy and Infectious Diseases are initiating similar 
cooperative agreements. In fiscal year 1978, these cooperative efforts will con­
tinue and the possibility of extending such agreements to the other categorical 
Institutes will be explored.

In 1978, the Program staff will continue to encourage and create opportunities 
for its participants to publish their research findings in scientific journals and 
present their papers at meetings of professional organizations. Through arrange­
ments made by the Division, one of the nation's top biomedical journals recently 
published a special section on the MBS Program that included eight scientific 
papers by senior faculty scientists and their undergraduate students. This 
exposure to the research process from experiment to publication in a major 
scientific journal was a "first" for these MBS participants. In addition, an 
annual symposium for MBS participants has shown a dramatic increase in the 
numbers attending and the papers presented:

1973 1974 1975 1976

Numbers Attending 250 470 900 1,300
Papers Presented 76 165 280 370
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C hem ic a l/ B io lo g ic a l In fo rm ati on -H and li ng  R es ea rc h

1977
A ppro p ri a ti on

1978
E st im ate

In c re a se  o r 
D ec re as e

No. Amount No. Amount No. Amount

S u b a c ti v it y :

C hem ic a l/ B io lo g ic a l 
In fo  rma t  ion- Han d1 in g 
R es ear ch ........................... 2 $1,0 90 ,0 00 2 $1,1 65 ,0 00 0 +$ 75 ,000

Budge t Mechan ism:

R es ea rc h and 
Developme nt
C o n tr a c ts ......................... 2 1,0 90,0 00 2 1, 165, 00 0 0 +7 5,00 0

I n tr o d u c t io n : The C hem ic a l/ B io lo g ic a l In fo rm ation-H andling  (CBIH) Prog ram  i s  p a r t o f th e  NIH-wide  e f f o r t  to  dev el op  new dru gs and  make b e t t e r  us e o f o ld  o nes.  The 
Pro gra m p ro v id es  s p e c ia l co mpu ter to o ls  to  s c i e n t i s t s  who s tu dy  how dr ugs and o th e r chem ic als  a f f e c t  human p a t ie n ts  and  e x peri m en ta l an im als . With  th e se  co mpu ter 
to o ls ,  la b o ra to ry  and  c l i n i c a l  in v e s t ig a to r s  can c a rry  ou t p ro je c ts  th a t would  be 
im p ra c ti c a l,  i f  no t im p o ssib le , to  do by manua l means a lo n e . By h e lp in g  s c i e n t i s t s  
pr ob e in  new and  deep er ways in to  th e me chani sm s by wh ich  s p e c i f i c  ch em ic al  su b­
s ta n c e s  b ri n g  ab out t h e i r  b io lo g ic a l e f f e c t s ,  th e  Program  i s  ex pa nd in g th e  kno wle dge  ba se  fro m which  to m or ro w 's  dru g  th e ra p ie s  w i l l  be  d e ri v e d .

The h e a r t o f th e  CBIH Prog ram  is  th e  PROPHET Sys tem — a n a ti o n a l co mpu ter 
re so u rc e  e s p e c ia ll y  desi gned  fo r th e  st udy  o f dr ug a c ti o n  me chani sm s and  o th e r 
c h e m ic a l/ b io lo g ic a l in te r r e la t io n s h ip s .  PROPHET is  an in te g ra te d  c o l le c t io n  of  
po w er fu l y e t e a s y -t o -u se  co mpu ter p ro cedure s wh ich  i s  ba se d in  a c e n t r a l  f a c i l i t y ,  
a c c e s s ib le  fro m e s s e n t i a l ly  anyw here in  th e  n a ti o n  v ia  remote te rm in a ls  and  t e l e ­
phone  l in e s ,  and  su pport ed  by a s t a f f  s tr o n g ly  o r ie n te d  toward a s s i s t i n g  th ose  l i f e  sc ie n c e  in v e s t ig a to r s  who a re  in ex p eri en ced  in  th e  us e o f co m pute rs . PROPHET is  
th e  mo st n e a r ly  co mpr eh en sive  c o ll e c ti o n  o f in fo rm a ti o n -h a n d li n g  c a p a b i l i t i e s  fo r 
th e  s tu dy  o f c h e m ic a l/ b io lo g ic a l in te r a c t io n s  ever to  be  sy n th es iz e d  in to  a s in g le  
co mpu ter sy st em  and  made a v a i la b le  as  a s e rv ic e  to  th e  l i f e  sc ie n c e  com mun ity in  n a ti o n a l co m p e ti ti o n .

In  a d d it io n  to  th ese  s c i e n t i f i c  and  te c h n o lo g ic a l f e a tu re s , im port an t admin­
i s t r a t i v e  an d econom ic advan ta ges  ac cru e fro m th e  way PROPHET i s  desi gned and  
o p e ra te d . Be ca use a ti m e-s hare d  co mpu ter i s  em plo yed, a l l  remote i n s t a l l a t i o n s  may 
be  a c t iv e  s im u lt a n eo u s ly , th e re b y  h e lp in g  s c i e n t i s t s  t a i l o r  t h e i r  co mpu te r us ag e to  
to  th e  ne ed s o f t h e i r  re sea rc h  r a th e r  th an  th e  o th e r  way aro und. Be ca use a 
d e d ic a te d  co mpu te r i s  in v o lv ed , PROPHET s e rv ic e s  a re  a v a i la b le  7 da ys  p e r week fo r 
a minimum o f 15 hours  per  day , an d o ft e n  arou nd  th e  c lo c k . By ha vin g in v e s t ig a to r s  
a t  many d i f f e r e n t  g e o g ra p h ic a ll y  se p a ra te  s i t e s  sh are  th e  re so u rc e , u se rs  gain  
access  to  c a p a b i l i t i e s  th ey  ca n j u s t i f y  on ly  c o l l e c t i v e ly ,  and  unnece ss ary  d u p li c a ­ti o n  o f expen si ve  eq uipm en t and sp e c ia l e x p e r ti s e  i s  av oi ded .

Pro gra m P la n s : Dur ing FY 1977 th e  number o f s a t e l l i t e  i n s t a l l a t i o n s  su pport ed  by 
th e  c e n t r a l  PROPHET co mpu ter i s  to  be  in c re a se d  to  15. Thi s w i l l  make PROPHET 
s e rv ic e s  a v a i la b le  to  ov er  120 u se rs  a t 17 in s t i t u t i o n s  in  9 s t a t e s .

Em phasi s on us e o f PROPHET to  s tu dy  th e  m ole cu la r b a s is  fo r  immu nit y i s  
c o n ti n u in g . A uni qu e c o ll e c ti o n  o f d a ta  has be en  ac cu m ul at ed  on th e  s t r u c tu r e s  o f
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antibodies. Statistical analyses of these data are producing new insights into 
antibody specificity. This data base also has been generated in hard copy form and 
distributed within the immunology research community. It is being up-dated on the 
computer for use in further studies.

Staff of the National Institute of Child Health and Human Development (NICHD) 
is using the PROPHET system in the management of its contraceptive drug development 
activities. Files of molecular structure data and biological test results from 
studies of potential new antifertility agents are collected in the computer and 
analyzed extensively in a search for substances which are both efficacious and 
safe.

The System continues to be applied to a wide range of other studies related to 
drug development in such areas as the control of blood pressure, the inhibition of 
tumor growth, and central nervous system effects.

During FY 1978 the number of satellite installations supported by the central 
PROPHET computer is to be increased to 17. This will make PROPHET services 
available to over 140 users at 20 institutions in 11 states.

In addition to continuing support for projects begun during FY 1977 and 
previously, emphasis will be placed on computer applications in the area of cancer 
chemotherapy. Efforts also will be made to employ a commercial computer-based 
telecommunications network in the interest of reducing data transmission costs.

87-1 55 0  - 77 -  71
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Direct Operations

1977
Appropriation

1978
Estimate

Increase or
Decrease

Pos. Amount Pos. Amount Pos. Amount

Subactivity:

Direct Operations... 49 $3,152,000 48 $3,393,000 -1 +$241,000

Budget Mechanism:

Direct Operations... . 49 3,152,000 48 3,393,000 -1 +241,000

Introduction: This activity supports the Division's extramural program staff who
administer and manage the research resource grants, training grants, and research 
and development contracts. There are no matching fund requirements. The staff 
of the six programs are responsible for short and long term planning and develop­
ment of the programs. Because the Division supports research resources in contrast 
to individual research projects, the staff has expertise in the management of 
costly and long-term research resources. Considerable effort is directed toward 
making these resources widely available to the biomedical research community. The 
staff also is responsible for the review of grant applications prior to review by 
the National Advisory Research Resources Council. They provide assistance and act 
as liaison with applicants and grantees. They are responsible for the management 
of all active resource grants.

Program Plan s: An estimated 747 grants, 25 contracts and 14 training awards will 
be made in 1977. Program staff will continue to administer, manage and review the 
grants and contracts. Planning and development efforts will continue to assure 
that the Division's programs are responsive to the needs of the biomedical research 
community. Division's staff also will continue to participate in the InterAgency 
Primate Steering Committee as it develops plans to provide an adequate supply of 
non-human primates for biomedical research.

An estimated 274 grants, 23 contracts and 14 training awards will be made in 
1978. The decrease of 473 grants from the 1977 level includes the elimination 
of the Biomedical Research Support Program.

One administrative position has been removed in 1978 with the goal of minimiz­
ing potential duplication and layering in the Public Health Service.
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Program Management

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount Pos. Amount

Subactivity:

Program Management.... 28 $729,000 28 $790,000 0 +$61,000

Budget Mechanism:

Program Management... . 28 729,000 28 790,000 0 +61,000

Introduction: This activity provides the general administration, planning, direc­
tion, and coordination of the Division's Programs.

Program Management funds the Office of the Director and its related staff, 
the Office of Program Analysis, and the Office of Science and Health Reports. The 
six programs administered are Clinical Research, Biotechnology Research, Laboratory 
Animal Sciences and Primate Research, Biomed ic al ’Research Support, Minority Bio­
medical Support, and Chemical/Biological Information-Handling Research.

Program P lan s: The Division will continue to support,- under contract, the develop- 
, ment of a Research Resources Information Center. This Center is designed to be an 
\ information exchange network for users of Division-supported resources. It is

Intended to promote a more widespread sharing of available resource services, new 
analytical or research techniques and technologies. Initial projects include the 
publication of a regular newsletter and the development of a directory of available 
resource services.

The Division will continue its "interfacing" meetings with the officials of 
the categorical Institutes to acquire information about the current needs and the 
future plans of the Institutes, and to assure that the Division's Programs are 
responsive to the needs of investigators supported by the NIH.



NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Clinical Research (Public Health Service Act, Section 301)

1978
1977

Appropriation
Pos. Amount

$47,077,000
Authorization

Indefinite
Pos.

Budget
Estimate______

Amount
$55,108,000

Purpose: The General Clinical Research Centers Program provides the Nation’s 
clinical investigators with the specialized clinical research resources and 
facilities needed to increase medical knowledge and to translate the latest 
laboratory discoveries into improved care for patients.

Explanation: Applications for General Clinical Research Center awards are sub­
mitted by public and nonprofit private medical schools, research hospitals, and 
other medical institutions capable of carrying out well-designed studies in any 
preclinical or clinical science working with human patients. Applications are 
reviewed by the General Clinical Research Centers Advisory Committee, program staff, and the National Advisory Research Resources Council. Priorities of awards 
are based on the nature of the proposed research described in the application. 
Project grants are awarded in yearly increments for periods from three to five years. There are no matching fund requirements.

Accomplishments in 1 977: In 1977, it is estimated that 83 project grants will be 
awarded, four less than in 1976. Of these, 82 will be continuations of pre­
viously funded grants and one new grant which will receive support for the first time.

Objectives for 1978: The estimate for 1978 provides for 83 awards, of whith 80 
will be continuations and three will be new. Rising hospital-related costs have forced reductions in staff and services available to support patients, resulting 
in loss of patient days of research over the past several years. The additional funds will permit restoration of patient days of research, thereby increasing the 
occupancy levels in existing centers. New clinical trial activities and appli­
cations of new technologies to clinical research such as mass spectroscopy also will be expanded.
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NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Biotechnology Research (Public Health Service Act, Section 301)

1977
Appropriation

Pos. Amount
$12,813,000

_______________1978_________________
Budget

______Estimate______
Authorization Pos. Amount

Indefinite —  $12,835,000
Purpose: The Biotechnology Research Program interfaces the knowledge of '•he 
physical sciences, mathematics, and engineering to biology and medicine for the 
advancement of biomedical research. The Program's resources combine the use of 
sophisticated and expensive instruments and equipment, complex methodologies, and 
unique human expertise to aid in the solution of important biomedical problems.

Explanation: The Program has an array of diverse resources, all designed to meet 
one or more specific technological needs of biomedical research scientists.
Emphasis is placed on the use of digital computation, mass spectrometry, nuclear 
magnetic resonance spectroscopy, and electron microscopy in biomedical research.
As new, advanced technological tools become pertinent to health research, the 
Program makes these tools available to other biomedical research personnel in 
orjler to accelerate the solutions to biomedical health problems. The trend is for 
resources to be specialized to specific research needs rather than to have general 
biomedical research application. The Program's grants are awarded in yearly 
increments for a project period up to five years and are eligible for renewal. The 
grant annlications are reviewed by several study comnonents (one for each tech- 
mjlogy in the Program). Contracts are also used to support research. No matching 
fields are required.

Accomplishments in 1977: In 1977, It is estimated that 50 grants and 3 contracts 
will be issued. Of these, 46 will be for continuation of ongoing grants and 4 
for new grants. There will be 3 renewal contracts issued. The awards will be 
distributed among the following categories: computer resource grants, bio- 
molecular characterization resource grants, biomedical image and image processing 
resource grants, biomedical engineering, clinical research data management and 
analysis development contracts, and other categories.

Objectives for 1978: The estimate for 1978 provides for 52 grants and 3 contracts. 
Of these, 50 will be continuations and 2 will be for new grants. Three 
renewal contracts will be awarded. The total funds available will provide for the 
continued development and shared use of sophisticated equipment in areas such as 
digital computation, mass spectroscopy, nuclear magnetic resonance spectroscopy, 
and electron microscopy as tools to be used to improve biomedical research.



NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Laboratory Animal Sciences and Primate Research (Public Health Service 
Act, Sections 301 and 412)

1978
1977

Appropriation
Pos. Amount

$22,055,000
Authorization

Indefinite

Budget
Estimate

Amount
$20,011,000

Purpose: The Laboratory Animal 
resource projects that provide, 
animals in human health related 
animal resource activities that 
various NIH components.

Sciences and Primate Research Program supports 
or enable biomedical scientists to use effectively, 
research. Special attention is given to those 
are broadly supportive of the missions of the

Explanation: Grants are made to seven Primate Research Centers which are located 
in different parts of the Nation. These Centers provide specialized environments 
where research with these expensive and difficult to handle animals can be conducted 
in an efficient manner. Nonhuman primates are valuable research subjects because 
they are biologically more similar to humans than are other animals. The Primate 
Centers are heavily engaged in research on infectious diseases, reproductive 
biology, cancer, heart disease, and the nervous system. No matching funds are 
required.

Project grants and contracts for Laboratory Animal Sciences are made to 
institutions for the following: support for animal colonies of unusual and special 
value for research; studies directed at finding animal models which are needed for 
research on human diseases; projects to assist institutions to comply with the legal 
and policy requirements for care of laboratory animals; laboratories for the 
diagnosis and control of disease of laboratory animals; research related to improv­
ing control of disease of laboratory animals; research related to improving health 
care and determining environmental requirements of animals used in research; 
reference and information centers dealing with selected problems; for domestic 
breeding of nonhuman primates, and research training of specialists in the field of 
laboratory animal medicine. No matching funds are required.

Accomplishments in 1977: In 1977 it is estimated that 78 grants will be awarded.
Of these, 60 will be continuations of previously awarded grants and 18 will be new 
grants. It is estimated that 15 contracts will be awarded of which 10 will be 
renewals of existing contracts and 5 will be new contracts. In addition there will 
be 6 institutional training grants awarded including 4 new grants and 8 individual 
grants awarded of which 4 will be new grants.

Objectives for 1978: The estimate for 1978 provides for 69 continuation grants.
It is estimated that 6 continuing institutional training grants and 8 continuing 
individual grants will be awarded. There will also be 13 contracts awarded, 10 
renewals and 3 new. Emphasis will continue in the area of primate breeding to meet the increased demand for these animals in biomedical research and to offset the 
restrictions of exportation of primates.
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NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Biomedical Research Support (Public Health Service Act, Section '

1978
1977

Appropriation
Budget
Estimate

Pos. Amount
$40,873,000

Authorization
Indefinite

Pos. Amount

Purpose: The Biomedical Research Support Grant Program strengthens, balances and 
stabilizes Public Health Service supported biomedical and behavioral research 
programs by providing grants-in-aid to public or nonprofit universities, hospitals, 
laboratories, and other institutions for the general support of their research and 
research training programs.

Explanation: This Program provides funds to eligible institutions. They determine 
the emphasis, scientific direction, and content of their research activities. 
Approximately seventy percent of the funds support regular research
and biomedical research pilot projects. Some of these successful pilot projects 
have been able to compete for regular long term research grants from one of the 
PHS components. About twenty-five percent of the funds support centrally shared 
equipment and facilities such as laboratories, instruments, computers and animal 
facilities which are used by the several grantee recipients of research grants 
within each institution. The remaining funds support unforeseen research needs 
and opportunities. All of these awards are funded as formula grants. No matching 
funds are required.

Accomplishments in 1977: In 1977, it is estimated that 462 grants will be made. 
There will be 450 continuations and 12 new grants awarded. These funds will 
provide support to approximately 462 health professional schools, other academic 
institutions, hospitals, health departments and other nonprofit research organiza­
tions. The new subprogram, Biomedical Research Development, will make 12 new 
awards to smaller institutions in order to help them improve their potential 
research capability so that they can contribute their effort to solving national 
biomedical health problems.

Objectives for 1978: No funds are provided in the 1978 President's budget for 
this program because other biomedical and behavioral research activities have a 
higher priority at this time.



NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Minority Biomedical Support (Public Health Service Act, Section 301)

1977
Appropriation

Pos. Amount
$9,711,000

Authorization
Indefinite

1978
Budget

______ Estimate______
Pos. Amount

$8,772,000

Purpose: The purpose of the Minority Biomedical Support Program is to increase 
the number of ethnic minority faculty, students, and investigators engaged in 
biomedical research by broadening the opportunities for their participation in 
biomedical research and by providing appropriate settings in which these goals 
can be accomplished.

Explanation: Since the Program began in 1972, it has encouraged the involvement 
of ethnic minority students and faculty in the biomedical sciences and in health 
professions to enable our Nation to benefit from this untapped human resource.
Some of the institutions now eligible to receive grants from this Program 
Include two-year colleges, and colleges and universities having a large number of 
ethnic minority students, in addition to the traditional ethnic minority colleges, 
universities and health professional schools. Only funds for the direct costs are 
awarded for a period of up to five years and are issued in yearly increments.
There are no matching funds required.

Accomplishments in 1977: In 1977, it is estimated that there will be issued 74 
grants supporting minority institutions. Of this, there will be 72 continuations 
and 2 new grants awarded.

Objectives for 1978: The estimate for 1978 provides for 70 grants which is a 
decrease of 4 grants from 1977. There will be 68 continuations and 2 new grants 
awarded. The funds will continue to support institutional research programs 
involving minority scientists in biomedical research and to increase the exposure 
of minority students to the challenges and opportunities of biomedical research.

Because the MBS Program was authorized as part of the General Research Support 
Program, it is not allowed to pay indirect costs to its grantees. The appropria­
tion language specifically prohibits the use of any appropriated funds for the 
payment of indirect costs to recipients of general research support grants.
Because of this authorization, MBS grantee institutions must pay a larger share 
of biomedical research costs than institutions receiving support from regular 
research or program project grants. The General Accounting Office has conducted 
a study as requested by the House Appropriations Committee on the economic impact 
on the MBS recipient institutions of the policy of not paying indirect costs.
This report may be used to determine if indirect costs should be paid to MBS 
grantees. If the decision is made by the Congress to authorize payment of in­
direct costs to recipients of MBS grants, additional funds will be required.



NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Chemical/Biological Information-Handling Research (Public Health Service 
Act, Section 301)

1977
Appropriation

Pos. Amount
$1,090,000

Authorization
Indefinite

1978
Budget

______Estimate______
Pos. Amount

$1,165,000

Purpose: The Chemical/Biological Information-Handling Research Program assists 
the biomedical research community to employ modern computer-based information- 
handling concepts and methods in its efforts to place knowledge about chemical/ biological interactions on an improved theoretical base.

Explanation: By focusing interest on computer-oriented methods for organizing, 
representing, and communicating biomedical information, the Program encourages research by those who wish to advance our predictive capabilities and to lay 
the scientific and technological groundwork for future information systems. The Program's strategy is (1) to develop standardized yet flexible computer-based 
tools with which laboratory and clinical investigators can represent, organize, 
manipulate, and communicate their research data and other information in the most scientifically meaningful ways; (2) to make these tools available to qualified 
members of the national community of scientists who are studying the mechanisms 
of chemical drug action and analogous phenomena; and (3) to collaborate with the 
users of these tools to refine existing methodologies and identify needs for new ones.

Accomplishments in 1977: It is estimated that two renewal contracts will be 
issued. The number of satellite installations supported by the central PROPHET 
computer is to be increased to 15. This will make the PROPHET services available to over 120 research investigators at 17 institutions in 9 states. Emphasis on 
the use of PROPHET to study the molecular basis for immunity is to be continued.
A unique collection of data has already been accumulated on the structures of 
antibodies. Statistical analyses of these data are producing new insights into antibody specificity. This data base has also been generated into hard copy and 
has been distributed within the immunology research community. The data will 
continue to be updated on the computer for future studies.
Objectives for 1978: The estimate for 1978 provides for two renewal contracts.
The number of satellite installations supported by the central PROPHET computer 
is to be increased to 17. This will make PROPHET services available to over 140 
users at 20 institutions in 11 states. In addition to continuing to support proj­ects begun during FY 1977 and previously, emphasis will be placed on computer 
applications in the area of cancer chemotherapy. Efforts will also be made to 
employ a commercial computer-based telecommunications network in order to reduce 
data transmission costs.
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NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Direct Operations (Public Health Service Act, Section 301)

1977
Appropriation

Pos. Amount
49 $3,152,000

Authorization
Indefinite

1978
Budget

______Estimate______
Pos. Amount
48 $3,393,000

Purpose: The Division's special programs of resource and center grants, training grants, research and development contracts, and formula grants are administered by this activity.

Explanation: The staff of this activity administers and manages the research resource grants, training grants and contracts, of its six extramural programs including the formula grants of the Biomedical Research Support Program. There are no matching fund requirements. The staff of each Program is responsible for planning and developing activities which will best serve the various health missions of both its Program and those of the NIH. They review and evaluate the grant applications for presentation to the National Advisory Research Resources Council. They also provide assistance and act as liaison between applicants and grantees, and provide continued monitoring of the grants. Scientific and technical reviews of each of the grants are provided to assure that the scientific mission of the Programs of the Division of Research Resources and those of the NIH are fulfilled.

Accomplishments i n  1977: In 1977, it is estimated that 747 grants, 25 contracts, and 14 training awards will be made. Of the 747 grants to be awarded, 710 are continuations and 37 are new grants. Of the 25 contracts to be awarded, 19 are renewal and 6 are new contracts. This activity will provide assistance to the grantees and applicants. It will act as liaison between the applicants and grantees and continue to provide the proper monitoring of the grants and contracts that they issue. The activity will continue to participate with the InterAgency Primate Steering Committee, which is developing plans for the provision of adequate primate supplies for both the NIH's extramural and intramural research.
Objectives for 1978: In 1978, it is estimated that 274 grants, 23 contracts, and 14 training awards will be issued. There will be a decrease of 473 grants because no funds were requested for the 462 grants of the Biomedical Research Support Program in fiscal year 1978. Of the 274 grants to be awarded, 267 are continu­ations and 7 are new grants. There will be 23 renewal contracts issued. The staff will continue to administer and manage the research resource grants, contracts, and training grants of the Division's six extramural programs. The staff also will continue to be responsible for the planning and development of their programs in order to serve the various health missions of both their programs and those of the NIH.
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NATIONAL INSTITUTES OF HEALTH

Research Resources

Program Purpose and Accomplishments

Activity: Program Management (Public Health Service Act, Section 301)

1977
Appropriation 

Pos. Amount
28 $729,000

Authorization
Indefinite

1978
Budget

______ Estimate______
Pos. Amount
28 $790,000

Purpose: This activity manages and provides the general administration, planning, 
direction, and coordination of the Division's Programs.

Explanation: Program Management funds the Office of the Director and its 
related staff, the Office of Program Analysis, and the Office of Science and 
Health Reports. They provide the overall direction, management, administration, 
and coordination of the Division's Programs which are Clinical Research, Biotech­
nology Research, Laboratory Animal Sciences and Primate Research, Biomedical 
Research Support, Minority Biomedical Support, and Chemical/Biological Information 
Handling Research.

Accomplishments in 1977: The Division will continue to support, under contract, 
the development of a Research Resources Information Center. This Center is de­
signed to be an information exchange network for users of Division supported 
resources. It is intended to promote a more widespread sharing of available 
resource services and new analytical research techniques and technologies.
Initial projects include the publication of a regular newsletter and the develop­
ment of a directory of available resource services.

The Division will continue its "interfacing" meetings with the officials of 
the categorical Institutes to acquire information about the current needs and the 
future plans of the Institutes, and to assure that the Division's Programs are 
responsive to the needs of the research investigators supported by the National 
Institutes of Health.

Objectives for 1978: This activity will continue to provide the overall direction 
management, administration and coordination of the Division's Programs.
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Monday, March 14, 1977.

JOHN E. FOGARTY INTERNATIONAL CENTER FOR 
ADVANCED STUDY IN THE HEALTH SCIENCES  

W IT NES SE S

DR.  M IL O D. L E A V IT T , JR .,  D IR EC TO R
DR . DO NA LD  S. FR ED R IC K SO N , D IR EC TO R , N A T IO N A L  IN S T IT U T E S

OF H E A L T H
GEO RG E E.  PR ES SO N, E X E C U T IV E  O FFIC ER , JO H N  E.  FO GA RTY  IN ­

T ER N A T IO N A L  C E N T ER  FO R ADVANCED  ST UDY IN  T H E  H E A L T H  
SC IE NCES

LE ON M. SC HW A RTZ , ASS OCIA TE  D IR EC TO R  FO R A D M IN IS T R A T IO N ,
N A T IO N A L  IN S T IT U T E S  OF  H E A L T H  

NORM A N  D. M A N SFIE L D , D IR EC TO R , D IV IS IO N  OF F IN A N C IA L  M A N ­
A G EM EN T, N A TIO N A L IN S T IT U T E S  OF H E A L T H  

E L L E N  F. W O RM SER, D IR EC TO R , D IV IS IO N  OF H E A L T H  BUD GE T
A N A LY SIS , O FFIC E  OF T H E  A SSIS TA N T SEC R ETA R Y , CO MP ­
TR O LLER

JO HN  E. FOGARTY INTERNAT IONAL CENTER

Mr. F lood [presid ing]. We now have the National Insti tutes  of 
Health , the John  E. Fogarty  International Center for Advanced 
Study in the Health Sciences.

The presentation will lie made by Dr. Milo D. Leavi tt, Jr. , the 
Director.

We have your biographical sketch, Mr. Leavitt, which we will place 
in the record at this point.

[The biographical sketch follows:]
Biographical Sketch of Milo David Leavitt, Jr .

Po sit ion: Director, John E. Fog arty  Intern ational Cente r for  Advanced Study 
in th e H eal th Sciences, NIH.

Bir thplace  and  da te : Ju ne  24,1915, Beloit. Wis.
Ed ucati on : 1933-38, University of Wisconsin. B.A .; 1938-40, University of 

Penn sylvania , M.D.; 1945-48, University of Minnesota, M.S .; and  1958-59, 
Ha rvard  Unive rsity, M.P.H.

Experience:
Director, John  E. Fog arty  Int ern ati onal Center  for Advanced Study in the 

Health Sciences, NIH, 1968 to present.
Member, U.S. Delegation to 25th, 26th, 27th, and 29th World Health  Assem­

blies, Geneva, 1972-76.
Acting D irector , Office of Program Planning, NIH, 1967-68.
Deputy Director , Office of Program Planning, NIH, 1967.
Deputy  Ass istant Secretary  for Science and Population , DHEW, 1966-67. 
Science Policy Coordina tor, OS-ASH, DHEW, 1966.
Head, Special Int ern ati onal Prog rams Section, Office o f Intern ational Re­

search, NIH, 1962-66.
Assistant Chief, Prenata l Research Branch, National  Insti tute of Neuro­

logical D iseases and Blindness, NIH, 1960-62.
Chief, Pro ject Services Branch, Collaborative Research,  NINDB, NIH, 

1959-60.
Postdoctoral Publ ic Health Train ee, Ha rva rd School of Public  Hea lth,  

Boston, Mass., 1958-59.
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Clinica l Assist ant  Professo r Medicine, Medical College of Penn sylvania , 
Philadelphia, Pa., 1949-58.

Fellow, Int ern al Medicine, Mayo Clinic, Rochester, Minn., 1945-49. 
Capta in, U.S. Army Medical Corps, 1942—45.
Rotating Inte rnship, Phi lade lphia General Hosp ital, Phi lade lphia, Pa., 

1940-42.
Association membersh ips: American Medical Association, Phi lade lphia County 

Medical Society, Society of the Sigma Xi, American Diabetes Asociation, Associa­
tion of American Medical Colleges, New York Academy of Sciences, American 
Asociation for the Advancement of Science, Indu str ia l Medical Association, 
Alumni Asociation of the Mayo Foundation , American Public Health  Association, 
and fellow, College of Physic ians  of Phi lade lphia.

B iog raphica l Ske tc h of George E. P resson

Posit ion : Executive Officer, Fo gar ty International Center, NIH.
Birthplace  and da te : .Tune 15, 1912—Weir, Kans.
Ed uc at ion: 1935-38, Columbus Unive rsity , Wash ington , D.C., B .C.S. ; 1938-39, 

Columbus University, Wash ington , D.C., M.C.S.; and 1941-42, George Washington 
Unive rsity .

Experience:
Execu tive Officer, Fogarty  International Center,  NIH, 1968 to present. 
Chief, Conference and Admin istrative Management Branch, Fogarty  In ­

ternational Center,  NIH, 1968.
Head, Management Operations Section, O IR/NIH, 1963-68.
Staff Assi stant , Office of Intern ational Research, NIH, 1962-63.
Execu tive Officer, Division of Intern ational Hea lth, PHS, 1957-62. 
Admin istrative Officer, Division of Int ern ati onal Health, PHS. 1951-57. 
Budget Officer, Division of Adm inis trat ive Management, PHS, 1947-51.

Mr. F loop. We also have your statement which we will place in  the 
record.

[The statement fo llows:]
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DEPARTMENT OF HEALTH, EDUCATION AND WELFARE

National Institutes of Health 

Statement by the Director, Fogarty International Center

on

Fogarty International Center

Mr. Chairman and members of the Committee:

I appreciate the opportunity of appearing before you 

to present the programs of the Fogarty International Center.

Since the establishment of the Fogarty International 

Center nearly nine years ago, we have endeavored to promote, 

foster, and support the concept of the Center as the visible 

and tangible embodiment of the nation’s devotion to the use 

of science for peaceful purposes and the good of mankind. The 

Center's programs encourage interaction, study, cooperation and 

collaboration within the international biomedical conmunity and 

provide opportunities for discussion of significant research, 

public health, medical and biomedically related social and 

economic issues.

ADVANCED STUDY

The Advanced Study program plays a key role in the 

Center's activities, serving as an important channel for the 

acquisition and communication of research knowledge and as an 

instrument for the transfer of technology. Its conferences
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provide opportunities to U.S. and foreign scientists to improve 

their understanding of international biomedical research problems 

and serve as an effective forum for the exchange of research 

information and for enhancing international collaboration.

Maintaining its role as a Center for Advanced Study we will 

continue to conduct, with scientific and funding collaboration from 

the NIH institutes, selected scientific meetings. These conferences 

will include such subjects as the Recombinant DNA experimentation, 

Tropical Medicine, Viral Immunity and Hepatitis_.

Concurrent with its conferences, the Center is studying a 

communication technique of informal scientific memoranda in an 

attempt to shorten the time between the completion of a research 

experiment and the availability of the data via formal publication 

in a scientific journal. The infoimal nature of the project 

stimulates the exchange of brief summaries of completed experiments, 

research progress reports, discussion of research problems and an 

analysis of research results. This project involves research 

scientists in 48 countries who are investigating, among other 

things, hepatitis, interferon, leprosy and liver cancer.

Another communication technique being examined, with the 

cooperation of the National Aeronautics and Space Administration, 

is the use of two-way radios transmitting through satellites to 

permit direct communication between research investigators.
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GEOGRAPHIC HFALTH STUDIES

The Fogarty International Center is also conducting studies 

of the health systems and activities of other countries. An 

analysis of these foreign health-related activities and programs 

may provide U.S. Government health administrators with new insights 

in solving some of the complex problems relating to the improvement 

of health in the United States. Hence these studies are made 

available to public and private sectors which may influence the 

decision-making processes in the United States. This information 

is also available to the medical communities and governments of 

other countries and international organizations. The specific 

objectives of these studies are: (1) to advance U.S. knowledge of 

health practices in different geographic regions or individual 

countries; (2) to publish selected documents covering all phases 

of medicine and health in different regions; and (3) to improve 

cooperation between clinicians, health scientists, and health 

administrators in the Ifnited States and other geographic areas. 

FOGARTY SCHOLARS-IN-RESIDENCE

The Fogarty Scholars-in-Residence Program has played an 

important role in the development of the Fogarty International 

Center as a center for advanced study in the health sciences by 

bringing distinguished scholars from the U.S. and abroad 

representing various disciplines to the Center to pursue their 

scholarly interests and to contribute to the academic interests 

of the NIH. Through their individual scholarship, interaction
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with leading scientists, promising young investigators and 

science administrators at NIH and other biomedical research 

institutions, major achievements have been made in areas of 

contemporary importance in research. Assessment of the environ­

mental, ethical and social implications of contemporary biomedical 

research is a major feature of the Scholar's program. Clusters 

of scholars are selected to consider advanced topics of funda­

mental importance to biology and medicine, to assess the evolu­

tionary impact of medical technology, and in general, to perform 

the technological assessment of biomedical research.

INTERNATIONAL EXCHANGE PROGRAM

Activities under the International Exchange Program have 

as their basic purpose the expansion and dissemination of 

scientific knowledge through the promotion of collaborative 

relationships between U.S. scientists and laboratories and their 

foreign counterparts. Such collaboration may include the joint 

conduct of research projects of significance in host laboratories, 

the acquisition of special skills and experience, and the appli­

cation of research findings in other field settings.

INTERNATIONAL RESEARCH FELLOWSHIPS 

International Research Fellowships are awarded annually 

by the Fogarty International Center to promising young foreign 

scientists at the postdoctoral level to enable them to pursue 

biomedical research projects at NIH and other U.S. institutions.

8 7 -1 55  0  - 77  -  72



The Program is designed to promote collaborative relationships 

between U.S. and foreign scientists in research studies of mutual 
interest and significance through participation of the Fellows 

while in the U.S. and through their enhanced research capability 

after return to their countries of origin.

The Program presently involves approximately 35 participating 
countries. We are, however, receiving many requests from individual 
in non-participating countries for inclusion in this program.

Plans are, therefore, under consideration to increase the

participation by other countries, including Thailand, Pakistan, 
and additional countries in Latin America.

SENIOR INTERNATIONAL FELLOWSHIPS

The Senior International Fellowship Program was initiated 

in 1975 to provide the opportunity to mid-career faculty members 
of U.S. schools of medicine, osteopathy, dentistry and public 

health who have demonstrated productive scholarship and recognized 

stature in their profession, to go abroad to study and to share 
their expertise.

The response to the initiation of the Program lias been 

encouraging and reflects an evident need within the U.S. biomedical 
academic community for this type of support.

INTERNATIONAL COOPERATION

The program of formal intergovernmental agreements for 

cooperation has gained momentum and acceptance. A number of 

biomedical cooperative projects have been proposed and exchanges
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of American and foreign scientists have been accomplished. Perhaps 

the most widely known of these agreements is that between the 

United States and the Soviet Union. Through the current agreement 

between these two countries, especially in the health field, a 

number of specific problem areas, cancer, heart disease, arthritis, 

and the environment, are being explored on a mutual basis. In 

addition, exchanges of individual scientists have provided 

cooperation in many other biomedical areas.

Other bilateral agreements have been negotiated with Egypt, 

France, the Federal Republic of Germany, Iran, Italy, Japan, 

Romania, Spain and Yugoslavia.

The diminution of foreign currency under the Special Foreign 

Currency Program has made it necessary to take measures to 

alleviate the impact of the loss of these funds upon the biomedical 

research community in those countries. One measure has been the 

development of bilateral agreements providing for collaborative 

funding by the countries involved. These agreements establish 

"institution-to-institution" collaboration between U.S. and 

foreign institutions. These new bilateral agreements with excess 

currency countries will be directed toward maintaining existing 

biomedical science collaboration and developing new research 

proj ects.

GORGAS MEMORIAL INSTITUTE

This institution was founded in 1921 as a memorial to

Major General William Crawford Gorgas, whose efforts in
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envi. oiimental sanitation led directly to the successful construction 
of the Panama Canal and to the eventual eradication of yellow fever 

from the great urban centers of tropical America. With continuous 

support from Congress since 1929, the Gorgas Memorial Institute 

has operated the Gorgas Memorial Laboratory (GML) in Panama City, 

Republic of Panama.

The Laboratory is a uniquely situated resource for the conduct 
of research and research training in tropical medicine. It has 

adequate facilities to undertake a sophisticated level of 'search 
and has field conditions readily at hand. It conducts a diversified 

program of research in tropical disease of importance to the United 

States, Panama, and Central America. Particular emphasis is 

placed upon viral and parasitic diseases, and the effects of 

environmental change on the transmission of infectious diseases 

and their vectors. In the latter category, major studies are 

underway to assess the ecologic effects of hydroelectric dam 

construction and resulting water impoundment.

With the increase authorized by Congress in 1974 and an 

appropriation level now at $1.4 million, the period ahead affords 

an opportunity to reinvigorate the laboratory's programs and to 
refocus its major research priorities, eliminate those activities 

of marginal value, and to play an important role in an expanding 

international cooperative endeavor.

In addition to these specific activities, the Center is 

responsible for the administrative support and management of the
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NIH Visiting Program, the International Visitors Center and the 

programming of foreign health professionals sponsored by the Pan 

American Health Organization and the World Health Organization.

For these programs and activities, the Fogarty International 

Center is requesting $8,369,000.

I shall be pleased to reply to any questions of the Committee
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Mr. F lood. You may want to  present your assistant with you here.
Dr. Leavitt. Mr. Presson, my executive officer, accompanies me.
Mr. F lood. Of course.
Now, Doctor, your overall increase this year is a relative ly modest 

one, about 4 percent as we calculate it here. Would you prefe r to say 
this is pre tty much 9, sta tus quo budget righ t down the l ine ?

Dr. Leavitt. Yes, sir, it is.

GORGAS ME MO RIA L IN ST IT UTE

Mr. F lood. Now, you are asking for $1,400,000 for the Gorgas Me­
morial Insti tute.  Wh at por tion of the to tal operating budget out  there 
is expected to fund tha t appropria tion ?

Dr. Leavitt. The total allocation ?
Mr. F lood. Wha t portion ?
Dr. Leavitt. It  would come from the Fogarty  appropriation in 

tota l; $1.4 million is included in tbe total Fogarty appropr iation.
Mr. F lood. What part of the total  operat ional budget? Is tha t tota l 

as well ? I  mean for Gorgas.
Dr. Leavitt. The funds provided through the Fogarty  International 

Center budget represents 82 percent of the  total operational budget of 
Gorgas.

Mr. F lood. Has there been any financial support to the  In stitu te at 
all from any other countries from the Pan  American Heal th Orga­nization, anything at all ?

Dr. Leavitt. Yes, sir. Small amounts have been made available 
from the P an American H ealth  Organization and the  Government of 
Panama.

Mr. F lood. What about to the Institu te ?
Dr. Leavitt. The Ins titu te is the incorporated body tha t provides the support to the laboratory.
Mr. F lood. Has there been any increase to the Ins titu te from any other countries or from the Pan American Organization ?
Dr. Leavitt. Very small support from the Pan  American Health 

Organizat ion, but not from other countries tha t I am aware of, sir, other than the Government of Panama.
Mr. F lood. Last year, by the way, you provided a breakdown for us 

of the amount of funds tha t the Institute gets from the other Public Health Service programs; will tha t support remain relatively stable next year?
GORGAS MEMORIAL LABORATORY— RESEAR CH

Dr. Leavitt. I would expect it to, sir.
Mr. F lood. Can you describe for  us two or three  of the  most impor­

tan t projects, research projects, now being conducted at  Gorgas?Dr. Leavitt. Yes, sir. The one-----
Mr. F lood. When were you down there last?
Dr. Leavitt. I have not been there for 3 years. However, the Fo­

garty Center did sponsor a site v isit to the Gorgas Memorial Labora­
tory last October. This included scientists from U.S. universities, N IH 
and other Federa l agencies, as well as administrative personnel from NIH.

Mr. F lood. Pick out two of the most impo rtant research projects.
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Dr. Leavitt. Yes; the first is the  Bayano River project which has 
been, set up to determine ecological effects of hydroelectric dam con­
struction in a p artic ular  area as the waters rise and change the ecology 
of the area. This gives us some idea of what may happen to wildlife  
and the diseases they carry  in a par ticu lar area.

Mr. Flood. Tha t is one. . . .
Dr. Leavitt. The other important activity tha t I  think is impor tant 

to the United States and to Panam a is the  research and maintenance 
of the surveillance of virus diseases such as yellow fever, Venezuelan 
equine encephalitis, influenza, and other diseases. The Gorgas staff 
conducts this surveillance on an ongoing basis.

YELLOW FEVER

Mr. Flood. Was there a sign of yellow fever up there a couple of 
years ago?

Dr. Leavitt. Yes, sir.
Mr. F lood. Upcountry ?
Dr. Leavitt. Yes. They did expect tha t yellow fever was going to 

carry  across the Panama Canal and pose a threa t to the United States. 
However, through the efforts of the Gorgas Memorial Laboratory 
staff, preventive and control measures were insti tuted and as a result, 
the disease was contained.

Mr. F lood. How much money did  you spend on each one of those?
Dr. Leavitt. I am not sure I  could break tha t down for you a t this 

point, but we will provide it for the record.
Mr. F lood. Fine.
[The information follows:]

Co st o f se lected  pro je ct s at  Gorgas

Vi rology  pr og ra m  (inc lu di ng  ye llo w fe v e r)-------------------------------------
Bay an o— core su pport ______________________________________________

A dd iti on al  g ra n t su pport -----------------------------------------------------------

RELATIONS WITH GORGAS MEMORIAL INSTITUTE

Mr. F lood. We have spoken about your attempts time and again to 
bring  this  Gorgas facili ty more directly under your control. Has that  
taken place finally? You made quite a thing about that last year.

Dr. L eavitt. We are not eager to b ring the Gorgas Memorial Labo­
ratory under the immediate control of the Fogarty  Center, but we 
think it is important to support it and to help strength it.

Mr. F lood. You did tell us about your attempts to bring Gorgas 
more directly under your  control.

Dr. Leavitt. Only as far  as the administrative  and financial ar ­
rangements are concerned.

Mr. Flood. Has tha t taken place ?
Dr. Leavitt. Yes, sir, it has taken place. As a result of the site visit 

made last October I think a better unders tanding has developed be­
tween the two organizations.

Mr. Flood. I have heard something about the Panama Canal 
throu gh the years. More generally, has the current political uncer-

Est ima te
1977

$248, 000 
156, 785 
175, 000
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tain ty in the Canal Zone affected in any way the operations of the Gorgas Laboratory ?
Dr. Leavitt. I  believe not, really. In fact, I am very pleased to re­port the recent additions to the  staff o f the Gorgas Memorial Labora­tory. There is going to be a new Director very shortly  and five American scientists will also join the staff who will fur ther  strengthen its scientific capability.
So I really believe tha t in the overall view their scientific capability  will be enhanced.
Mr. F lood. One last question on Gorgas.
You talked about th is a few minutes ago. A study of the  ecological impact of this hydroelectric pro ject, now th at seems very worthwhile, it may be a very worthwhile program. But why is it the responsibility of this  program ? Why should th at be in this program ? I t may be very worthwhile research, sure.
Dr. Leavitt. The staff was eager to learn what would happen to diseases and to the animals located in an area tha t is going to be flooded and what happens wi th the spread of disease as a result of that  flooding and the creation of a lake.
Mr. F lood. Tha t is part  of the program at Gorgas ?Dr. Leavitt. Yes, it has been pa rt of the program since it  came under the Fogarty budget in 1970.

advanced study

Mr. F lood. Tell us how much money do you plan to spend during  the fiscal year of 1978 on what  is known as the advanced study program ?
Dr. Leavitt. Our scholars’ program includes all fellowships, Mr. Chairman, which is budgeted at a level of $3.4 million in 1978. From the Internatio nal Center, act ivity which is budgeted a t $3.3 million in fiscal year 1978, we fund  the  advanced study program which includes conferences, as well as other direc t operation’s of the Center.Mr. F lood. How are  the topics selected for the conferences you hold under the advanced study project?
Dr. Leavitt. Topics a re selected through meetings of my top exec­utive staff; results of study section deliberations; initiatives tha t are set forth by the Congress; initiatives tha t are discussed at National Advisory Council meetings; and conferring  with our scientific col­leagues in the Institutes at  NIH.

DNA  RECO MB INAN T RESEARCH

Mr. F lood. In  your statement you talk  about the upcoming confer­ence on the recombinant DNA program. There are several such con­ferences being planned tha t we have heard about and read about, including the one last week at the  Institu te of Medicine.What will your conference accomplish tha t these other meetings we hear about won’t do ?
Dr. Leavitt. In this part icular upcoming conference we want to consider the risks, the biohazards of recombinant DNA research.Dr. F redrickson. Mr. Chairman, I might add, tha t this is not the sole inten t of these forthcoming conferences that  the Fogarty  Inter -
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na tio na l Cente r will help us hold. We  are now eng age d in looking at 
oth er po ten tia l bioh azard s in research th at ext end  beyond  the vary 
na rro w question of  r eco mb ina nt DN A to  o ther  p roblems.

Mr.  F lood. B ut  I was ta lk in g abo ut the rec om bin ant DN A confer­
ence to  be held by th is  gr oup, wh y is i t dif fer ent tha n the one last week 
or  the  oth ers we he ard a bout ?

Dr . F redrickson. T hi s con ference will concentra te on br ingi ng  t o­
ge the r e xpert s on e nte ric  organis ms  and  diseases . T his typ e of  bacter ia  
is used  fo r the  host in some recom bin ant DN A rese arch. We  need  to  
br ing tog eth er people who hav e exp erie nce  and ask  ma ny  questio ns 
abo ut the use of  these host s. Th is wil l b e im po rtan t in  ge tti ng  on the 
record  wh at  is kno wn.

Mr.  F lood. Th is wil l be  p art  of  a  serie s on rec om bin ant DNA ?
Dr . F redrickson. Yes, it  wi ll be pa rt  o f the series.

INTE RN AT IONA L HE AL TH  SYSTEM S SURVEYS

Mr. F lood. H ow ma ny in te rn at iona l he al th  survey s are  pla nned  
du rin g th e nex t year  ?

Dr . L eavitt. There are  ab out three.
Mr. F lood. Also in  your  sta tem en t you tal ke d about the value of  

these in te rn at iona l studies to  U.S . Gov ernment ad mi nis tra tors.  Can  
you give us two  exam ples o f how thes e studies hav e been use ful  to the 
Uni ted Sta tes ?

Dr. Leavitt. We  have rec ently  com pleted such  a survey  of  the 
he al th  service system in Sweden as well as i n De nm ark . Th is in fo rm a­
tio n has been  made available to  med ical  schools, schools of  publi c 
he al th  and to  congressio nal  sta ff an d Mem bers  of th e Congres s upo n 
requ est.

We  feel th at  we can lea rn  som eth ing  fro m the experience  of  oth er 
cou ntr ies  in avoid ing  some o f the pi tfal ls  t ha t may co nf ront  us i n the 
years  ahe ad,  pa rt icul ar ly  in the m at te r of  na tio na l he al th  insu rance.

Mr.  F lood. T ha t co uld be  tim ely .
Dr . L eavitt. Yes, si r.

SCHOLARS PROGRAMS

Mr. F lood. N ow you are  pro po sin g to  increase the aw ard fo r these 
vario us  sch ola rsh ip prog rams th a t you have. Can you  tel l us wh at 
is the ave rage gr an t fo r each prog ram an d also how muc h of  an in ­
crease d o you pro pose ?

Dr. Leavitt. We  pro pose, Mr . Ch air man , a n increase o f about $2,000 
pe r awa rd  du ring  1978.

Mr.  F lood. W ha t is  the  averag e g ra nt  ?
Dr . Leavitt. Th e In te rn at io na l Resea rch  Fe llo ws hip  prog ram will 

be $16,000. A t the presen t it  is  $14,000. Th e sen ior  p rogram , the  Mag­
nus on Fe llowship  p rogram , th e aw ard s will go to  $20,000 from  $18,000. 
Th e Fo ga rty sch olars-i n-residen ce whose presen t a wa rd  is in the  r ang e 
of  $30,000 will  be inc reased  to  $39,000.

Mr.  F lood. H ow ma ny sch ola rs are  you going  to su pp or t by these 
prog rams ?
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Dr. Leavitt. This past year we were able to support 20 such scholars 
in the  Fogarty  scholars-in-residence program. In the coming year we 
should be able to support an equal number.

Dr. F redrickson. That  is not the total number for the Fo garty Cen­
ter programs.

Dr. Leavitt. Yes, there will be 188 awards in the scholars program 
in 1978.

Mr. F lood. H ow are American students selected for the  senior inter­
national fellowship program?

Dr. Leavitt. Faculty members at midcareer in schools of medicine, 
osteopathy, dentis try and public health apply formally to the Na­
tional Insti tutes  of Health. The application is reviewed by a special 
study section set up by our Division of Research G rants which then 
makes recommendations to the Fogarty Center concerning those ap­
plications which should be supported.

Mr. Flood. Under the program for the American scholars tha t go 
abroad, do we pay the  entire cost or does the host institution pay any­
thing at all?

Dr. Leavitt. We pay for the round-trip transporta tion, a stipend 
and a small allowance for  research support.

Mr. F lood. W hat about the home institution ?
Dr. Leavitt. The home institution usual ly suppor ts the faculty mem­

ber through the provision of sabbatical funds so that  our awards sim­
ply augment the salary that he gets on sabbatical.

EXCESS FOR EIGN CUR REN CY PROGRAMS

Mr. F lood. Here is something also in your statement. You talk about 
the problem created by a diminished supply of the excess foreign 
currency.

Dr. Leavitt. Yes, sir.
Mr. Flood. What do you mean by that?
Dr. Leavitt. In  countries such as Israel, the excess foreign cur­

rencies were exhausted 4 to 5 years ago. In Poland where we had many 
active projects, the excess foreign currencies have also diminished. 
However, tha t program is still viable. In Yugoslavia, on the other 
hand, our resources have been exhausted.

Mr. Flood. So what? What are the problems?
Dr. Leavitt. We found tha t the use of these foreign currencies did  

generate some excellent biomedical research projects and we were very 
eager to continue them. They were certainly relevant  to the NIH 
mission.

Mr. F lood. What happens now ?
Dr. Leavitt. In the case of Israel, a binational foundation has been 

set up to which the United  States and Israel  both have contributed  
equal sums and the interest on those funds which amounts to a lit tle 
over $2 million a year is used to fund those meritorious projects tha t 
have been underway for a number of years  as well as new projects.

Mr. Flood. Is Israel the only place ?
Dr. Leavitt. In Yugoslavia a joint  fund was established, however, 

the small balance was fully  committed and is now used up. Now, the 
investigator who wishes to set up a projec t in Yugoslavia applies to
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NI H for support under the regular grant  research program, e ither for 
total or for  one-half support for the project. The other h alf of the sup­
port  comes from Yugoslavian funds. We are trying to mainta in the 
excellent scientific research under this program.

Mr. Flood. I s there any reaction from Poland at all ?
Dr. Leavitt. Yes, sir. They have been very eager to make a monetary 

contribution themselves as well as depending on the United States for 
program support.  I should point out tha t a joint fund has also been 
established in Poland. There has been a very viable program in Poland, 
particular ly in the neurosciences and oncology.

Mr. Flood. Mr. O’Brien?
Mr. O’Brien. I have nothing.
Mr. Flood. Mr. Early ?

IN TE R N A T IO N A L  H E A L T H  SY ST EM S ST UD IES

Mr. E arly. The Fogarty  Internat iona l Center is also conducting 
these studies of the health systems in other countries. How long have 
they been going on ?

Dr. Leavitt. Approximate ly 8 years, Mr. Early.
Air. E arly. Wha t have we gotten out of the studies ?
Dr. Leavitt. We distribute these studies to health adminis trators,  

developers of health policy, major libraries in the United States and 
abroad. We feel that  these documents will be of vital interest and  value 
in the development of U.S. policies in health. They have also been 
transmitted to internationa l organizations such as the World Health  
Organization.

Air. Early. Will this research have any import to the implementa­
tion of a na tional health program here in the United  States?

Dr. Leavitt. It  is our belief that the documents will provide info r­
mation on questions which must be considered in developing a national 
health  program in the United States.

fellowship achievements

Air. Early. On page 4 you say tha t there have been many major 
achievements tha t have been made in the area. Can you ident ify a 
couple of these ?

Dr. Leavitt. I am not sure I follow you.
Air. E arly. You say that through interaction with leading scientists, 

promising young investigators, and science adminis trators  at N II I and 
other biomedical research institut ions have made major achievements 
in areas of contemporary impor tance in research.

Can you identify the areas ?
Dr. Leavitt. Yes.
At Stanford  one of our young postdoctoral  fellows has made an 

important contribu tion in seriological studies of the Eps tein-Barr 
virus, the probable cause of infectious mononucleosis in humans, par­
ticularly younger people. This may assist us in developing a much bet­
ter method for diagnosing infectious mononucleosis.

Mr. Early. You say it may. Has it ?
Dr. L eavitt. Yes, it is being developed right  now so that we finally 

may have a very good serologic test for infectious mononucleosis.
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At the Salk Inst itute  another investigator has developed a method­
ology which permits the measurement of bra in hormones in the blood 
which have an effect on the pitu itary gland which affects human 
growth.

So these are two examples of rather important medical contribu­
tions tha t these young scientists have made who have come to us from 
abroad.

Mr. Early. And there have been others ?
Dr. Leavitt.'Yes, we will supply them for the record.
[The information follows:]

F ogarty I nternational Center  F ell owship Achievements

A British  research fellow at  the University of California at Los Angeles has 
studied the “Zollinger-Ellison Syndrome,” a gastro-in testinal disorder in which 
extreme stomach acidity is associated with a pancreatic tumor and intractable 
peptic ulcer formation. Several years ago the  discovery and synthesis of gastrin , 
a polypeptide hormone secreted by the pyloric antrum, led to new information 
concerning the etiology and diagnosis of this syndrome. It  has  since been demon­
stra ted tha t gastrin may exist in several forms in the human body. The detection 
of these forms and their analysis by sensitive laboratory techniques developed 
by the young investigator at U.C.L.A. will greatly assist the practicing physician 
who must accurately diagnose different types of peptic ulcer before he may 
effectively tr eat  them.

A young endocrinologist from Scotland, working in a major  U.S. medical 
center, has devoted the past 2 years to investigating the control of thyroid gland 
function by a hormone secreted by the human brain. This hormone directly regu­
lates secretion of thyroid-stimulating hormone releasing factor (TRF ) by the 
pitu itary  or “master” gland. Since thyroid disorders affect several million Amer­
icans every year, the development of sensitive and accurate tests for thyroid 
function is extremely important for diagnosis and management of thyroid 
dysfunction.

A Chilean investigator devoted his fellowship to an investigation of the rela­
tionship of adrenocortical hormones to high blood pressure. Using sensitive 
laboratory methods for determining the concentration of the hormones in blood, 
he developed the relationships between the blood level of desoxycorticosterone 
(DOC) and the establishment of hypertension. He then demonstrated tha t low­
ering the DOC level to normal resulted in a reduction of blood pressure levels to 
within normal limits.

A young Swedish pediatrician, during his research traini ng at the University 
of North Carolina, conducted studies on testicular feminization. On the basis of 
his investigations lie concluded that the cause of this endocrine disease in human 
beings, called pseudohermaphrodism, is most likely due to unresponsiveness of 
the target cells, tha t is, the testis itself, to male sex hormone. This research fel­
low utilized animal tissues in his research, including the coxcomb which has 
been used extensively in studies of androgen effect.

An Indian research fellow at the University of Wisconsin, employing labora­
tory techniques for the measurement of vitamin D and parath yroid hormone, 
studied the development of rickets in malnutrition. If children are deprived of 
adequate protein in the diet, defective bone growth charac teristic of rickets still 
develops despite exposure to sunlight (ultra viole t radi atio n). This young investi­
gator therefore studied the metabolism of vitamin D in rats  on controlled low 
protein diets to develop methods for identifying disturbances in the normal 
metabolism of vitamin D. His findings should greatly assist in identifying mal­
nourished children at  special risk of developing rickets.

INTE RN AT IONA L FELLOWS

Mr. E arly. Do you feel these are productive as far  as research ?
Dr. Leavitt. Yes, I believe they are. We have some of the best young 

talen t coming to us from abroad. They are very carefully reviewed by 
an in-country committee which submits the applications of their  very
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best candidates. The NI H conducts a second review under the  scientific 
review system. Fina l selections are made from the best of those 
applications.

Mr. E arly. Did you reply to the chairman tha t there were 188 such 
scholarships ?

Dr. Leavitt. The  total of 188 awards under the scholars program 
includes 121 awards for the international  research fellowships.

Mr. Early. How many of those 188 are Americans?
Dr. Leavitt. F ifty -three will be made to Americans to  go abroad so 

tha t we have a kind of exchange program.
Mr. Early. What  is the participation  from the o ther countries? Are 

there scholarships from the other countries offered to Americans?
Dr. Leavitt. Yes, the Swedish Government has made three fellow­

ships available each year  to Americans and the Swiss Government has 
recently in stitu ted a fellowship program which provides three fellow­
ships for Americans to study in Switzerland.

Mr. Early. So you are saying it is not jus t an outgoing expenditure?
Dr. Leavitt. No, sir. In addition, the Government of Jap an awards 

fellowships to Americans to conduct research in Japan and the WHO 
provides short-te rm foreign  travel awards to U.S. health  personnel.

Mr. Early. Thank you.
Mr. F lood. Thank you very much.
[The following questions were submitted by members of the sub­

committee with the  request th at they be answered fo r the record.]
Me. Conte

INT ERNA TIO NA L CONF EREN CES

Mr. Conte. What were the topics for  th e conferences which you sponsored over 
the  past  year? Can you provide some examples of imp ortant  results  of those con­
ferences? What topics are  proposed f or th e coming yea r?

Answer. Since the ear lies t days of the  Fog arty International Center, confer­
ences on advanced topics in biomedical research  and rela ted issues have been a 
major activity  of the  Center. Dur ing fiscal year 1976, 11 conferences and work­
shops were  held as  shown by the  following li s t:

Academic Mission of Departments  of Fam ily Medicine ;
The Atmosphere, Endangered  and Endangering,  Ch airperso n: Dr. Mar ­

garet  Me ad;
Consumer  Hea lth Ed uc at ion;
Cellular  Regulation of T ran sport and Uptake  of Nut rien ts ;
Idio path ic Urinary  Bladder  St one;
The D octo r-Patient Re lationship in the Changing Hea lth  Scene;
The Ocular and Cerebrospinal Fl ui ds ;
Biochemistry  of Cell S ur face s;
Changing National-Subnationa l Relations in H ea lth;
Measures  to Contain  He alth Care Costs and  Expendit ures ; and 
Egg Yolk Phosphoprotein Synthesis.

A number  of these meetings were devoted to contemporary issues in the orga­
niza tion of hea lth care. Several of these have  been published including th at  on 
consum er heal th education,  considered by many to be an extremely  impor tan t 
aspect in provis ion of satisfacto ry heal th services.

The  conference on Idiopa thic  Urinary Bladder Stone was of considerable 
importance to the research  prog rams of NIAMDD. Beginning with a series of 
papers on the  theoretica l aspects of ur ina ry stone formation , the  conference 
considered the  epidemiology of the  disease including a survey of the  incidence 
and etiological fac tors in many underdeveloped  countries. Experim enta l evidence 
rega rding the  mechan isms of stone  form ation was discussed as well as the 
treatm ent and  prevention of the  disease. The format ion of urinary stones is a 
ma jor  problem in the  management of kidney disease. The prevention of bladder
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stone disea se by control  of the  basic defects,  be they hormonal, as in the  case 
of regu latio n of calcium metabolism due to excess of par ath yro id hormone, or 
genetic  as in the  c ase of cysti nur ia, a full  und erst and ing of the  f und ame ntal  bio­
chem istry  and physiology of the defec t is essen tial. Thi s conference on bladd er 
stone form atio n repr esen ts a step  for wa rd in correla ting  valuable  info rma tion  
about th is pai nfu l an d dan gerou s affliction.

As a res ult  of a Fog arty  int ern ation al scho larsh ip awarded to Dr. Herm an 
M. Kalc kar, a symposium on “Cell ular  Regu lation of Transpo rt and  Upta ke 
of Nu trie nts ” was convened, the proceedings of which were published late in 
1976. One hundred  scientist s from the  United States and abro ad gathered  in 
Bethesda for 2 days with  rese arch  pre sen tations  and  intense discuss ions of 
thi s fundam enta l subject.  The uptake  of nu trients by cells and the  elucid ation  
of the  regu lato ry mechanisms lies at  the base of many metabo lic defects.  This 
conference considered  the  biochemistry of cell surf aces  and enabled  leading  
inve stig ator s to exchange  info rma tion  and to eva lua te the relative importance  
of contemporary work in diffe rent labo ratories . The  report has been rea d with  
intere st not only by fun dam enta l inve stiga tors,  but by clinic al rese arch ers 
inte res ted  in the appli catio n of rese arch  results  with pure  cell lines in tissue 
cul ture  to improvement of resea rch techniques  for  high er animals.

Topics which will be considere d dur ing  fiscal yea r 1977 include s the  fo llow ing: 
Inter natio nal Histolo gical Classif ication  of Tu mo rs;
Anglo-American Conference on Pri ori ties for the Use of Resources  in 

Med icine;
Bil iary A tre sia;
Workshops in Somatomedins and  Related  Growth Fa ct or s; 
Anglo-American Symposium on Tropica l M edic ine; and 
Ful minan t Hepa tic Fai lure .

In addition  to these subjec ts, the Fog arty  Int ern ati on al Center,  in coopera­
tion with  one or more of the  Ins titute s, is provid ing financial suppo rt to a 
number of confere nces such a s :

Inter natio nal Conference on Pres ervatio n of Kidne ys for  Clinical 
Tr an sp lant at io n;

Third  Int ern ation al Conference on Comparative Viro logy; and 
Twenty-seventh  Int ern ati on al Congress of Physiological Sciences.

FOG ART Y SCHOLA RS- IN -R ESI DEN CE

Mr. Conte. Can you provide  some example s of the  work being done by your 
scholars- in-residence ?

Answer. Dr. Elvin Rabat , Columbia Univers ity, spent  a year,  1974-1975, 
at the  Fog arty  Int ern ational Cente r as a scholar-in-residence.  Dur ing th at  
period, he not only rewrote  his textbo ok Str uct ura l Concepts in Immunology 
and Immunoc liemistr y, but began a new program in colla boration with  NCI 
and oth er ins titu tes  on the  immunology of cancer. In November 1976 Dr. Rab at, 
in colla boration with  Dr. T. T. Wu of Columbia University  and  Dr. H. Bilosky 
of N orth western  U niversi ty, produced a m ajor  public ation called  Variable Regions 
of Immunoglobulin Chains. Such a publication  of hundreds of detaile d struct ure s 
in code form is imp orta nt for biomedical and public hea lth resea rch. This has  
pra ctic al and theo retic al as pe cts : immunoglobulins are  special prot eins  circul at­
ing in the  blood which can neu tral ize  infec tious agents such as bacteria  and 
viruses . Vaccines, in general, are  noth ing more tha n subs tances which stim ula te 
the production of immunoglobulins, or antibodies, having t he abi lity  to neutral ize 
pa rticu lar  infec tious  agents .

Dr. D. W. van Bekkum from the  Neth erlan ds was a scholar  duri ng 1975 and 
will ret ur n in 1977-7 8. In his own count ry lie is heavily involved in cance r 
research  where he is director of the  Radiobiological In sti tu te  in Rijsw ijk. Dr. 
van Bekkum studied the  progress in organizat ion of the Comprehensive Cancer 
Centers (CCC) supported by NCI. The Dutch  Government plans  to organize 
three such cente rs in Holland at  Rott erda m, Amsterdam, and Groningen.

Dr. Ha rry  Har ris,  the  Univ ersity of London, spent a yea r gat her ing  material 
for an integrated tre atm ent of her itab le enzyme var ian ts and deficiencies in 
m an ; he also si>ent a gre at deal of time studying how to esti mate the  upper  
limi ts of muta tion  rat es in human populat ions. Duri ng his stay Professor Ha rri s 
colla borat ed with Dr. J. V. Neel at  the Univ ersity of Michigan in calcul ation s
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of these limits from data collected by many geneticists. This work, now being 
published in protessional journals, is relevant to genetic defects in human 
beings. „  , „  .

During his scholarship in 1973 Dr. Derek Denny-Brown, from Harvard uni ­
versity, interac ted with many groups in the clinical branches of the NINCDS 
and other institutes. Dr. Denny-Brown used his period as a Scholar to develop 
and publish data accumulated during several years work at the New England 
Primate Research Center on the sensory pathways  in monkeys. This work is 
fundamental to understanding of birth injuries  to the human nervous system 
anu to other neurological disorders as well.

GOBGAS MEM ORIAL IN ST IT UT E

Mr. Conte. What major activities will the  Gorgas Laboratory be concentrating 
on in the coming year ?

Answer. Research studies are undertaken in the principal areas of virology, 
parasitology, bacteriology, disease ecology, zoonoses, and vector biology. In 
addition, the Laboratory serves as one of the few facilities for advanced tra in­
ing in tropical disease available to students, technicians, young postdoctoral,  
and established scientists of the United States and other countries.

Par ticu lar emphasis is being given to epidemiological surveillance of ex­
plosive viral diseases such as influenza, yellow fever, dengue and Venezuelan 
equine encephalitis. Such activity  serves as an early warning system of 
dangerous epidemics for the Central American isthmus and the United States. 
Other important work relates  to the changes in tropical disease transmission 
and the biology of disease vectors caused by economic development projects, 
especially, at this time, hydroelectric dam construction, and resulting water im­
poundment (for example Bayano Project) . Another a rea of note is tlie develop­
ment of animal models for the study of human malaria and their  use in the 
testing of antimalaria l drugs. Biological materials of this  program have afforded 
a unique opportunity for cooperative projects and benefit to investigators from 
Panama, the United States and some 15 laboratories abroad.

INT ERNA TIO NA L EXC HANGE PROGRAM

Mr. Conte. Are there any other international exchange programs in bio­
medical science being supported by other part s of HEW? Where, and in what 
amounts?

Answer. To the best of my knowledge there are  no other international ex­
change programs in biomedical science being supported by other  parts  of IIEW.

GORGAS MEM ORIAL LABORATORY

Mr. Conte. What were the major  financial problems of the Gorgas Laboratory 
in 1976, and how have they been resolved?

Answer. Financial support of the GML by the U.S. Federal Government was 
first provided in 1929 with an authorization and subsequent appropriation of 
$50,000. Authorizations and appropria tions were increased periodically until in 
1971 it reached a level of $500,000 in core support.

In 1962, the National Inst itute of Allergy and Infectious Diseases (NIAID) 
established the Middle America Research Unit (MARU) in the Panama Canal 
Zone to conduct research in tropical and infectious diseases, which reached a 
maximum annual funding level of nearly $800,000.

These two organizations existed in harmony and cooperated on mutual prob­
lems until 1972 when the NIAID was forced by personnel restrict ions to elim­
inate its direct support of personnel working within its unit. Reluctant to discard 
this work in tropical and infectious diseases, many of which were potentially 
dangerous to the health of the people of the United States, NIAID entered into 
a contract with GML to continue its work. Thus the twTo laborator ies were 
merged, and the GML immediately tripled  its core support.

A serious financial situation arose in 1974 when funds from the NIAID were 
reduced and it was determined tha t financial support to the Laboratory was in 

jeopardy. Efforts were then initia ted by the GML to increase the congressional 
authorization for the support of the Laboratory sufficient to fund the combined 
operations. In 1974, the House Committee for Inter-American Affairs authorized 
an increase in the permanent annual appropria tion to $2 million. Fiscally, this 
new author ization  was almost too late, since $500,000 had already been appro-
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priated,  and tha t amount was f ar too small to support the combined operations. However, the Laboratory took immediate action to rest rict  and reduce its research studies except in the most urgent of matters , and at the same time lim­ited addi tional support was provided by NIAID.
This situation prevailed until late  in fiscal 1976, when the  Congress increased its appropria ted level to $860,000 and recommended additional support from the NIAID. F or fiscal 1977, the appropria tion for the GML was increased to $1,400,- 000, a sum which is considered sufficient a t this time for the core support of the Laboratory.
Mr. Conte. What success has been achieved in obtaining support for the Gor- gas Lab from other countries and international  organizations?Answer. In addition to the provision of buildings and land for the Laboratory, the Panamanian Government through its Inst itute  of Hydroelectric Resources and Electrification has contracted with the Laboratory at  a  cost of $134,000 for an environmental assessment of the Fortuna area prior to the initiation of a hydroelectric project.
The Pan American Health Organization has stationed two senior scientists, a parasitologist and a malariologist, to the Laboratory, for which the Laboratory also receives $35,000 for their support services.
No other countries or international organizations are providing support a t th is time.

D IS SEM IN A T IO N  OP RES EA RC H RES ULT S

Mr. Conte. How can the Center increase its effectiveness in providing rapid dissemination of research results on a world-wide basis?Answer. The Fogarty International Center has, from its inception, sponsored conferences, workshops, and symposiums which reflect the  most recent advances on the contemporary biomedical research scene and are organized to cope with expanding numbers of scientists and to foster an interdisciplinary approach to human health problems whenever appropriate. Because scientific knowledge is expanding so rapidly, the prompt dissemination of new findings and research results generated by our conference activity and advanced study program is af­forded high priority within the Fogarty  Center. While a major  portion of these proceedings are published in their  entirety by the Government Printing Office and are available to the lay and scientific communities at  modest cost, the Center is increasingly publishing, by established medical and scientific journals, summary reports of Fogarty-sponsored conferences and symposiums to insure early and widespread distribution  of new and important information to the bio­medical readership. This rapid dissemination of research information is par­ticularly critical  in research fields th at are moving rapidly and where da ta may become obsolete.
The vast majority of Fogarty conferences and workshops include foreign bio­scientists. These meetings provide unique channels for formal and informal oral communication and direct exchange of information between American scientis ts and thei r counterparts from foreign countries. This exchange of research results is fu rthe r strengthened and expanded through cooperative arrangements between the Center and interna tional organizations such as the World Health Organiza­tion, Pan American Health Organization, International Agency for Research on Cancer, et cetera, which provide additional distribution of Fogarty publications to scientific colleagues and institu tions overseas. On occasion the Center utilizes the services of Scientific Attaches stationed at U.S. Embassies abroad to insure tha t important biomedical research mater ial is made immediately available to appropriate foreign scientists, science administrators, and Ministries of Health, for example, the  release of guidelines on recombinant DNA research to over 100 foreign governments and investigators in June 1976.
In addition to the Fogarty Center’s role in coordinating mul tiinst itute interests and sponsorship of scientific meetings, recent efforts have been undertaken to provide a mechanism for rapid and informal communication between investigators here and abroad while research is in progress. Through the prepara tion and dis­semination of “Scientific Memoranda,” issued on a regula r periodic basis, these photo-offset documents provide up-to-date information concerning progress on research in selected areas, for example, leprosy, hepatitis, interferon, nucleic acid research, cancer, et cetera. Scientists in approximately 48 countries are now p ar­ticipating  in this program.



1153

Regular distribut ion of all Center publications and other documents is made— 
upon delivery from the GPO—to all depository and medical libraries  in the 
United States, including the National Library of Medicine, to selected foreign 
medical libraries, international organizations and to Ministries of Health in both 
developed and developing countries abroad.

The Fogarty International Center recognizes the vital importance of the orderly 
and prompt dissemination of research results and transfer  of technology to sci­
entific colleagues in the United States  and in foreign countries. A continuous 
effort is being made to improve the distribut ion of Center publications, including 
utilization of mechanical, electronic, and automatic devices for  the improvement 
of biomedical communication.

Mb. Michel

RU SS IAN INVOLV EME NT IN  CONF EREN CES

Mr. Michel. Are the Russians involved in the conferences conducted under the 
advanced study program? I f so, are  they forthcoming in discussing their research 
activities  ?

Answer. Soviet scientists have attended some of the scientific meetings. They 
made presentat ions and partic ipated  in scientific discussions based on their own 
research investigations and in so doing revealed, in general, up-to-date scientific 
knowledge. While the world scientific l itera ture is available to them the Soviet 
scientists  could not have performed at the meetings as well as they did wi thout 
having actually conducted the research they described and discussed.

RECOM BINANT  DNA RESEARCH

Mr. Michel. Your statement mentions a conference on recombinant DNA ex­
perimentation (genetic research). Tha t subject has been in the news quite a bit 
lately. What is this conference likely to cover in this regard and when will it 
take place ?

Answer. The conference on DNA recombinant research currently being planned 
will be conducted in June 1977 or as soon as planning for a high quality  meeting 
can be completed. This meeting will be devoted to developing experimental stud­
ies to assess some of the risks in conducting DNA recombinant research. Many 
segments of the NIH guidelines call for safety procedures against  hypothetical 
risks. The experiments to be planned at the conference will assess in a factua l 
way the degree of some of these risks.

SC IE NT IFIC  MEMORANDA

Mr. Michel. You mention a new communications technique involving an ex­
change of informal scientific memoranda which is designed to speed up the avail­
ability of research data. Who will this information be exchanged among?

Answer. This information will be exchanged by nearly all research scientists 
throughout the world actually conducting research studies in the scientific field 
of each particu lar scientific memoranda ; to date 47 different countries have been 
involved. For example, scientists conducting studies on hepatit is contribute pro­
gress reports and short informal summaries of completed experiments, as well 
as other informal exchanges, to the hepati tis scientific memoranda. This makes 
the new information available to the research scientists 12 to 18 months before 
the formal manuscripts on that  research will appear in the scientific literatu re. 
Because research investigators throughout the world participate in these scien­
tific memoranda, American scientists become aware of studies conducted in 
other countries that  will be reported in foreign scientific journals.

Mr. Michel. Is there likely to be a reluctance on the part  of scientists to make 
information on their  research available prior to its completion?

Answer. Most scientists will not reveal research results, tha t is, new data, 
until they can be sure of credit for producing the new information. This assur­
ance is, generally, in the form of a communication opportunity involving author 
identity, for example, presentation of a paper at a scientific meeting, publication 
of a manuscript in a scientific journal, the appearance of a communication in a 
scientific memoranda, or in a let ter to a colleague. Such author protection is even 
more impor tant when a patent might issue.

87-1 55  0  -  77  -  73
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SAT ELLITE COM MUNIC ATION

Mr. Michel. You mention two-way radios transmitting  through satellites. How will this work, and who will be using it?Answer. Communications between research scientists, conducting similar studies, while the investigations are being conducted are highly important to the successful outcome and to the efficient expenditure  of research time, money and opportunities. The feasibility study being conducted by the Fogarty Center is to determine if the new communication satellites have any special value to research investigators. So far, very positive results have been obtained in two categories: (1) Scientists conducting field studies in isolated areas without nor­mal communication facilities can, through the use of one of these small special radios communicate with the ir base labora tories or with scientific colleagues any­where, as is necessary to conduct thei r field studies successfully; (2) Scientists at widely scattered sites but doing similar research can confer frequently. Scien­tists located in New Zealand, Australia and the United States including Hawaii and Alaska have conferred on current experiments on a person-to-person basis and have also held joint  scientific conferences. The latter brings the conference to the scientists with significant savings in t ravel time and expense.This communication system is open to any biomedical research scientist, with an appropriate radio, located anywhere in the coverage area of the satellites being used, th at is, Western Hemisphere and all of the Pacific Ocean area.
U .s . BIOMEDICAL RESE ARCH

Mr. Michel. Our scientists did quite well as far  as Nobel Prize awards were concerned this year. Where do we rank as a nation in terms of biomedical re­search ? Are we at the top?
Answer. At the present time no criter ia exist which will permit a reliable qualitat ive or quant itative  assessment of biomedical research support on an in­ternat ional  scale. Excellent research is performed in other countries as evidenced by the award of Nobel Prizes to foreign physicians and scientists. However, the United S tates remains the leader among nations in the pace, character, direction, and financial support of a national medical research effort.
Nobel Prizes have been awarded to increasing numbers of Americans in recent years. Among these Nobel laureates in physiology and medicine are four NIH scient ists: Marshall Nirenberg, Julius  Axelrod, Christian Anfinsen, and Carleton Gajdusek. This excellent record reflects the commitment which the United Sta tes has made to the scientific attack  upon health problems in this Nation through the broad support of biomedical research, the training of specialized manpower to enhance this capability, and the construction of research facilities  to permit the fur the r development of U.S. health-related research and train ing resources. 

FOREIGN EXC HANGE PROGRAMS

Mr. Michel. Who benefits most by your various foreign exchange programs? Is it the United States or the other nations?
Answer. Our foreign exchange programs have as thei r ultimate purpose bene­fit to the health of the American people. Whether it is the young foreign scientist we may bring here under a fellowship or the senior scientist we send abroad, each is judged on the basis of scientific merit: but there is a contribution of ex­pertise as well as a gain going both ways. There must be more or less benefit to both us and other nations for these exchanges to work and, if it could be measured, i t is no doubt in about equal measure. Science and health  are  largely world commodities that  we must share if we are to benefit.

GORGAS MEM ORIAL INST ITUT E

Mr. Michel. What is the  general composition of the staff of the Gorgas Memorial Insti tute  in terms of nationality? Does it  involve mostly United States citizens, or are Panamanians and other  Latins in a predominance?Answer. The regular professional scientific staff of the Gorgas Memorial In­stitu te and its research arm, the Gorgas Memorial Laboratory, normally is about 18, with approximately two-thirds United States and one-third Panamanian. This may vary slightly from time to time with staff turnover. There will usually be five or six visiting scientists, most of whom are American, but occasionally other nationalit ies.
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Mr. Michel. Is Panama fully cooperating with the Institu te?
Answer. Panama cooperates tuily with the Gorgas Memorial Inst itute and 

Laboratory. Beyond the original contribution of land and buildings, this coopera­
tion includes such diverse elements as the provision of access to field study 
sites and materials, support for environmental impact studies, tax exemption 
for the laboratory and its foreign scientists, and exemption from certain labor 
code requirements.

Mr. Michel. To what extent would you say the Ins titu te’s research and 
training  efforts benefit Panama?

Answer. Panama benefits greatly from the efforts of the Gorgas Memorial 
Inst itute  and Laboratory. Most importantly are the long-term benefits derived 
from the research on tropical diseases which are prevalent in Panama as well 
as elsewhere in Latin America. Other benefits include the advisory services on 
health matters provided to Panamanian authorities , referral and consultation 
services on tropical disease, an excellent library accessible to local scientists 
and students, and experience and train ing given to Panamanian technical staff.

health systems of other countries

Mr. Michel. Have any of your studies on the health  systems of other coun­
tries been completed as yet, and if so, what generally do they show?

Answer. We have completed and published a number of studies on the health 
care systems of other countries. These are published with the thought in mind 
tha t information concerning successful and unsuccessful efforts in other coun­
tries  will provide U.S. health planners  with data  which is based upon actual 
experience with a variety of health  systems. This information can he used in 
the development of new or improved systems for the provision of health care 
to the people of the United States.

Studies which we have published a re :
(1) Health Care in Yugoslavia ;
(2) Medicine in Chinese Cultures : Comparative Studies of Health Care in 

Chinese and Other Societies;
(3) Public Heal th Planning in the U.S.S.R.;
(4) The British National Health Service;
(5) Complaint Procedures of the British National Health Service;
(6) Community Medicine in England and Scotland ;
(7) Health Care in Scandinavia; and
(8) The Danish National Health  Service.

We believe tha t the facts, comparisons, and analyses contained in the above 
listed publications will provide guidance to U.S. heal th planners in their  efforts 
to develop and improve U.S. health systems. For example, from “Health Care 
in Scandinavia,” a chapter prepared by Drs. Erik Holst and Marsden Wagner, 
co-directors of the Join t Center for Health programs at the University of 
Copenhagen, states  “There are at least three important reasons why the United 
States should take a close look at  the Scandinavian experience with primary 
health  care. First,  the Scandinavian countries have had by far  the longest 
experience in the world with collective funding of primary health  care. Second, 
the Scandinavian countries are Western, industrialized countries with capital­
istic economies and democratic foims of government. Their systems of primary 
health  care, therefore, have relevance to what can or will develop in the United 
States. Third, the Scandinavian countries, happily but coincidentally, have de­
veloped contrasting primary health care systems. This will alllow Americans 
to observe the advantages and disadvantages of the different systems. We will 
look first at the scope of primary health care, then at the systems of primary 
health care in Scandinavia, and finally discuss the lessons Americans can learn 
from them.”

exchange agreement with soviet union

Mr. Michel. We have an exchange agreement currently in existence with 
the Soviet Union. Would you describe for us the mechanics of how this agree­
ment and cooperation is carried out?

Answer. The Department of Health, Education, and Welfare has been carry­
ing out medical scientist  exchange programs with the Soviet Union since 1958 
under a series of Biannual U.S.-U.S.S.R. Cultural and Scientific Exchange 
Agreements. On May 23, 1972, an intergovernmental agreement was concluded



1156

between the  Unite d Sta tes  and the  Soviet Union for cooperation in the fields 
of medical science and public heal th. Under  this agree ment  a Jo in t Com­
mittee on Health  Cooperation was establish ed and issued a joi nt memorandum 
of und erst and ing  which designated  specific collaborat ive are as: Cardiov ascu lar 
diseases , including artif icia l hea rt resea rch and development; malignan t neo­
plas ia ; envi ronm ental hyg ien e; and ar thrit ides  and acute res pirato ry diseases. 
Jo int  experim enta l and clinica l stud ies are  car ried  out in these  are as throu gh 
a continuous  intensiv e exchange  of  delegat ions, scientists,  techic ques , biological 
mat eria ls, publica tions, information, and  equipment. In addition  to those are as 
specifically covered in the  memoran dum of unde rstanding the  term s of the  
U.S.-U.S.S.R. agreement provide for the exchange  of indi vidu al hea lth  profes­
sionals in a wide variety of specialtie s in medicine and public hea lth.  A yearly  
quota  of 80 man-months  of exchanges from each side is perm itted  and the 
entire  prog ram of cooperat ion is funde d mutu ally by the  DHEW  and the  Soviet Ministry  of Health.

The Jo in t Committee on Hea lth Cooperat ion meets each year to review pro­
gress of ongoing cooperative are as and  to discuss the addition  of new area s. An 
updated  memorandum of und erst and ing is used subse quent  to these meetings.
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JUSTIFICATIO N OF  THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

John E. Fogarty International Center for Advanced 
Study in the Health Sciences

Amounts available for Obligation- ^

1977
Appropriation

1978
Estimate

Appropriation $7,992,000 $8,369,000

U  Excludes the following amounts for reimbursable activities carried out by 
this account: 1977-$2OO,OOO; 1978-$200,000.
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John E. Fogarty International Center 
for Advanced Study in the Health Sciences

Budget Mechanism

1977
Number Amount

1978
Number Amount

Grants
Special
Gorgas Memorial Institute.......... 1 $1,400,000 1 $1,400,000

Total Grants....................... 1 1,400,000 1 1,400,000
Direct Operations

Scholars........................... 209 3,300,000 188 3,400,000
International Center...............  ..  3,044,000 —  3,307,000

Program Management................... ..  248,000 --- 262,000

Total 7,992,000 8,369,000
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Summary of Changes

1977 Estimated obligations............................................ $7,992,000
1978 Estimated obligations...........................................  8,369,000

Net change..................................................  +377,000

1977 Base Change from Base
Pos. Amount Pos. Amount

Increases:

A. Built-in
1. Within-grade pay increases.............. . --- $14,000 +$14,000
2. Federal Employee Compensation Fund .... .. --- 1,000 +2,000
3. Federal Telecommunications System rate 

increases............................. .. --- 24,000 +1,000
4. Service and supply rate increases..... . --- 90,000 +20,000
5. Payment for centrally funded services.. . --- 297,000 +54,000

(Standard Level User Charges)........ . --- (32,000) (+9,000)
Subtotal........................... . --- --- --- 91,000

B. Program
1. Scholars - to support increased

stipend levels....................... 3,300, 00 0 ___ +100,000
2. International Center to support 

additional advanced studies, and 
the US USSR Individual Specialist 
Exchange Program.................... ... 51 3,044,000 +190,000

Subtotal (program) ................ . . --- — +290,000
Subtotal increases .............. . . --- --- — +381,000

Decreases:

Built-in
One less dav of Dav................... . . --- 1,201,000 -4,000

— -4,000

Total, net change.......... ..... —  — — +377,000



Ob lig at ions  by Act iv ity

Page
Ref.

1977 1978 Increase or
Appropriat ion Estimate  Decrease
Pos.  Amount Pos . Amount Pos . Amount

223 Gorgas Memorial In s ti tu te .............

224 Di rect  Op era tions............................  43

Standard Level User C har ge .. .. ----

227 Program Management.......................... 8

Total  o b l ig a t io n s . .. . . ...................  51

$1 ,40 0,0 00  ----  $1 ,40 0,0 00  ----

6,3 44 ,000  43 6,7 07 ,000    $363,000

(32 ,00 0) ----  (41 ,00 0) ----  (9 ,000 )

248 ,000 8 262 ,000   14 ,00 0

7,9 92 ,00 0 51 8,3 69 ,000    377 ,000
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Obligations by Object

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Total number of permanent positions.. 51 51 —

Full-time equivalent of all other 
positions........................... 9 9 —

Average number of all employees..... 58 58 —

Personnel compensation:

Permanent positions................ , $1,058,000 $1,077,000 +19,000

Positions other than permanent.... 125,000 128,000 +3,000

Other personnel compensation...... 18,000 18,000 ___

Subtotal, personnel compensation,. 1,201,000 1,223,000 +22,000

Personnel benefits.................. 143,000 ' 147,000 +4,000

Travel & transportation of persons.. 50,000 60,000 +10,000

Transportation of things............ 6,000 6,000 —

Rent, communications & utilities.... 123,000 136,000 +13,000

Printing and reproduction........... 315,000 332,000 +17,000

Other services:

Payment for centrally funded
services......................... 297,000 351,000 +54,000

Other.............................. . 1,047,000 1,182,000 +135,000

Supplies and materials.............. 80,000 92,000 +12,000

Equipment............................ 30,000 40,000 +10,000

Grants, subsidies, and contributions . 4,700,000 4,800,000 +100,000

Total obligations by object...... . 7,992,000 8,369,000 +377,000
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Authorizing Legislation

1978
Authorization

Appropriation
Requested

Legislation

Public Health Service Act
Title III Part A - Research and

Investigation in General (Section 301) Indefinite $6,969,000^
International Cooperation 

(Section 307) Indefinite

"An act to authorize a permanent annual 
appropriation for the maintenance and 
operation of the Gorgas Memorial Institute" $2,000,000 $1,400,000Public Law 70-350

\J Funding estimate only.
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John  E. F ogart y  In te rn a t io n a l  C en te r 
fo r Adv anced Stud y in  th e  H ealt h  S c ie nces

Compara ble

Yea r

Bu dge t 
E st im ate  

to  Co ng re ss
House

Allo wan ce
Sen at e

Allo wan ce A pp ro p ri a ti o n

1968 $5 00 ,000 $5 00 ,000 $7 25 ,000 $5 00 ,000

1969 60 0,00 0 60 0,00 0 60 0, 00 0 60 0,00 0

1970 3,4 60,0 00 2,9 54,0 00 2 ,9 54,0 00 2 ,7 74,6 00

1971 2 ,6 64,0 00 3,5 82,0 00 3,5 82 ,0 00 3, 582,0 00

1972 3 ,3 69,0 00 3,8 13,0 00 • 4 ,3 38 ,0 00 4 ,3 38,0 00

1973 3,9 26,0 00 4,6 66 ,0 00 6 ,0 00 ,0 00 4 ,6 6 6 ,0 0 0 ^

1974 3 ,5 76,0 00 4 ,7 57,0 00 4 ,7 57 ,0 00 4,7 57 ,0 00

1975 4,5 87 ,0 00 4 ,1 87,0 00 5 ,8 03,0 00 5 ,3 92,0 00

1976 4,5 29 ,0 00 5,3 34,0 00 6,2 34 ,0 00 5,6 94 ,0 00

1977 7 ,4 92,0 00 7,9 92,0 00 7 ,9 92,0 00 7 ,9 92,0 00

1978 8,3 69 ,0 00

1/ Thi s a p p ro p r ia ti o n  was th e  c o n ti n u in g  
amount was th e  House A llo w an ce , wh ich

re s o lu t io n ,  
was th e  low er

The  a p p ro p ri a ti o n  
■ o f th e  House

o r Sen at e in  th e  f i r s t  ve to ed  b i l l .
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Jo hn  E. F ogart y  I n te rn a ti o n a l C en te r 
fo r  Adv anced Stud y in  th e  H eal th  Scie nces

A ct ual

Year

Budget 
Est im ate  

to  Co ng re ss
House

Al lowa nce
Sen at e

Al low ance A p p ro p ri a ti o n

1968 $5 00 ,000 $5 00 ,000 $7 25 ,000 $5 00 ,000

1969 60 0,00 0 60 0, 00 0 60 0,00 0 60 0, 00 0

1970 3,4 60,0 00 2,9 54,0 00 2,9 54,0 00 2,7 74 ,6 00

1971 2, 66 4,0 00 3,5 82,0 00 3 ,5 82,0 00 3 ,5 82,0 00

1972 3,3 19,0 00 3,7 63,0 00 4,2 88 ,0 00 4,3 07 ,0 00

1973 4 ,5 45,0 00 4,6 66 ,0 00 6,0 00 ,0 00 4 ,6 6 6 ,0 0 0 ^

1974 3,5 86,0 00 4,7 67 ,0 00 4,7 67 ,0 00 4 ,7 67,0 00

1975 4,7 84,0 00 5 ,3 84,0 00 6,0 00 ,0 00 5 ,5 89,0 00

1976 4 ,5 40,0 00 5 ,3 45,0 00 6,2 45 ,0 00 5 ,7 05,0 00

1977 7,4 92,0 00 7 ,9 92,0 00 7 ,9 92,0 00 7, 992,0 00

1978 8,3 69 ,0 00

V/ This  a p p ro p r ia ti o n  was th e  co n ti n u in g  
amount was th e  House A llo wan ce , wh ich  
Sen at e in  th e  f i r s t  ve to ed  b i l l .

r e s o lu ti o n , 
was th e  lower

The a p p ro p r ia ti o n  
o f th e  House o r
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Justification

John E. Fogarty International Center 
for Advanced Study in the Health Sciences

1977
Appropriation

1978 Increase or
Estimate Decrease

Pos. Amount P O 8 . Amount Pos. Amount

Gorgas Memorial Institute.., --- $1,400,000 — $1,400,000 --- —

Direct Operations.......... 43 6,344,000 43 6,707,000 --- $363,000
International Center.... (43) (3,044,000) (43) (3,307,000)(---) (263,000
Scholars................. • (---) (3,300,000)(---) (3,400,000)(---) (100,000)

Program Management........ 8 248,000 8 262,000 --- 14,000

Tota l...................... . 51 7,992,000 51 8,369,000 --- 377,000

General Statement

The Fogarty International Center was organized as a living memorial to 
Congressman John E. Fogarty to carry out his concept of a center to represent "... 
the visible and tangible embodiment of the nation’s devotion to the use of 
science for peaceful purposes and the good of mankind." Accordingly, the Center's 
programs are designed to promote this concept through- advanced study in the bio­
medical and related sciences and to develop practical methods to utilize the 
knowledge thus gained to improve the health and well-being of our society. Its 
programs encourage interaction, study, cooperation, and collaboration within the 
international biomedical community and provide opportunities for discussion of 
significant research, public health, medical, and biomedically related social and 
economic issues.

In 1976, a study of the Center's activities, its mission, and its relationship 
to the missions of the NIH Institutes by the Director, NIH, developed a more 
definitive role for the Center which encompasses four broad areas, i.e.

1. As a focal point for NIH international activities, providing advice and 
staff support to the Institutes and Divisions and to the Office of the 
Director, NIH, on such activities,

2. As a center for advanced international studies on aspects of biomedical 
research and the use of biomedical research in health services,

3. To augment Institute awareness of activities and opportunites in bio­
medical research and the applications of science to health problems in other 
countries, and

4. To oversee the general aspects of Institute relations with the Department 
. of State, with representatives of countries with whom NIH has bilateral

arrangements and with multilateral organizations.

The projects within the general areas delineated above and other projects 
that have developed within the Center over the past 8 years constitute a sub­
stantial spectrum of research and administrative support activities.

The Fogarty International Center is requesting $8,369,000 in 1978.
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Gorgas Memorial Institute

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or
Decrease

Pos. Amount Pos. Amount
Gorgas Memorial Institute... --- $1,400,000 --- $1,400,000 —

Introduction

The Gorgas Memorial Laboratory founded In 1921 and rendered functional In 1929 with direct support from the Congress of the Unit ed ’States, has the mission of conducting, assisting and encouraging "investigations in the sciences and arts of hygiene, medicine and surgery and allied subjects, in the nature and causes of disease and the methods of its prevention and treatment, and to make knowledge relating to these various subjects available for the protection of the health of the public and the improved treatment of disease and injury particularly as applied to tropical and preventive medicine." During the past forty-six years of scientific endeavor, the Gorgas Memorial Laboratory has placed major emphasis on the study of tropical infectious disease. Knowledge relating to the cause, natural history and control of malaria, Chagas' disease, leishmaniasis and vector-borne virus diseases has been greatly enhanced by the efforts of this research center. Incorporation of the Middle America Research Unit into the Gorgas Memorial Laboratory has increased the capability of this new educational and research complex and permits expansion of the scientific program to respond to a broader spectrum of health research needs of North and Latin America.

Program plans for 1978

Funds for the Gorgas Memorial Laboratory are requested through the budget of the Fogarty International Center which has been active in the affairs of the Lab­oratory including review of scientific programs and promotion of Laboratory inter­ests in the scientific community. As a result of hearings on a proposal to increase the authorization for this Laboratory, the Committee on Foreign Affairs urged a more formal relationship between the Gorgas Memorial Institute and the Center to insure that the proposed expanded research and education program will be carefully coordi­nated with the overall Federal health research program. Early in fiscal 1977, the Center supported the site visit of a team to review the scientific and managerial operations of the Laboratory and suggest methods by which its operations might more fully be coordinated with the program planning processes of the Federal government. The current resources, both tangible and intangible, of the Laboratory, give it potential as a regional center for studies of major health problems of mutual Interest to the United States and Latin America. These problems include diseases strongly influenced by environment, genetic and social factors and the ecologic derangements associated with industrial development. Of especial interest in this regard are the cause and effect relationships between these environmental factors and the major human health problems of atherosclerosis, hypertensive respiratory disease, cancer and certain nutritional derangements. In addition there are unique opportunities to pursue research in the delivery of preventive and therapeutic methods including large-scale clinical trials as well as the role of ancillary health personnel in health care delivery in community-oriented disease control programs.
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Direct Operations

1977
Appropriation

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount Pos. Amount

Direct Operations......... .... 43 $6,344,000 43 $6,707,000 — $363,000
(International Center) (43) (3,044,000) (43) (3,307,000) (---) (263,000)
(Scholars) (— ) (3,300,000) (3,400,000) (— ) (100,000)

International Center

This activity support the scientific, administrative and clerical staffs 
responsible for the management and operation of the International Exchange Program, 
the Advanced Study Program, the administrative support function and the staff 
support and advice in connection with international activities to the Institutes and 
Divisions. In addition it also supports the Advanced Study Program projects.

Program Plans for 1978

The search for improved knowledge on the cause and nature of disease through 
laboratory and clinical investigations is directed toward advances in the prevention, 
diagnosis, and treatment of disease. Research and its resultant acquisition of new 
knowledge are essential for advances in medicine that will ease disease suffering, 
reduce the economic burden of health care, and improve the quality of life. Con­
solidation, evaluation, and distribution of new knowledge are essential parts of 
the research process. It is in these areas that the Fogarty International Center 
makes a major contribution to the mission of the National Institutes of Health.

Among the areas which have been considered and will be further developed during 
the succeeding years are studies of health systems and health activities of other 
countries, the conduct of scientific conferences with new initiatives such as 
recombinant DNA research, clinical trials and trans-NIH areas of diabetes, nutrition, 
genetics and epidemiology.

The Fogarty International Center has the coordinating and policy formulation 
function and operating responsibility for the NIH Special Foreign Currency Program. 
The Program is now undergoing extensive evolutionary changes as a result of economic 
and political factors. The diminution of foreign currency available for U.S. uses 
has made it necessary to take measures to alleviate the impact of the loss of these 
funds upon the biomedical research community in those countries. One measure has 
been the development of bilateral agreements providing for collaborative funding by 
the countries involved. These agreements establish "institution-to-institution" 
collaboration between U.S. and foreign institutions. These new bilateral agreements 
with excess currency countries will be directed toward maintaining existing bio- 
medicar science collaborations and developing new projects.

The International Visitors Center provides an opportunity to visitors for 
discussion of international biomedical problems with professional staff and for the 
arrangement of appropriate contacts between such visitors and the Fogarty Inter­
national Center and NIH staff members.

The International Education Program is responsible for arranging of profession­
al programs for, providing supervision and consultation to, and maintaining on-going 
evaluation of the training experiences of World Health Organization supported 
medical and allied health professionals studying in the United States.

87-1 55  0  -  77  -  74
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The US-USSR Individual Health Exchange Program administered by the Center at NIH provides for a limited number of American medical scientists to engage in collaborative research in their professional fields in the Soviet Union.

Scholars

Fogarty Scholars-ln-Residence

The Fogarty Scholars-in-Residence Program provides outstanding scientists and other scholars the opportunity to focus their attention on broad aspects of important issues in biomedical research. While in residence at the Center, the scholars individually and collectively engage in collaborative research with NIH and university scientists.

The unique environment at NIH offers an unusual opportunity for scholars to interact with large numbers of intramural staff scientists, initiate all types of meetings from formal international conferences to workships and 
seminars. The involvement of these scholars provides an impetus to the progress of biomedical research and will, hopefully, hasten the solution to many of the disease problems confronting the world.

Senior International Fellowships

The Senior International Fellowships Program is designed to provide oppor­tunities to outstanding faculty members at mid-career from U.S. schools of medicine, osteopathy, dentistry, and public health with demonstrated productive scholarship and recognized stature in their profession to go abroad to study and share their expertise. It is intended that this award be a career enhancing educational experience with mutual benefits to all involved. These research and public health scholarships are intended to:

1. increase the interchange of ideas of mutual interest between U.S. 
scholars in academic medicine and those of other nations of the world,

2. permit the exchange of the latest advances in a particular area of 
medicine, both basic and clinical,

3. permit participation in the contribution to on-going research in the 
medical sciences or in science areas related to medicine, and

4. improve the academic, research and/or clinical biomedical potential of 
the U.S. medical institution.

International Research Fellowships

The International Research Fellowships Program offers a unique opportunity for the sharing of scientific information on an international basis by providing an opportunity to foreign investigators to work for a period of a year or two in collaboration with, and in the laboratories of, American colleagues in the United States. This program provides U.S. scientists access to the ideas of vigorous young investigators with stimulating and different viewpoints. In addition, since Fellows return to do independent research in their home 
countries, a basis is provided for the future collaboration between investigators and those in different environmental settings.

Program Plans for 1978

The Fogarty International Center will continue to seek outstanding individ­uals for invitation and participation in the Scholars Program. The response to the initiation of the Senior International Health Program reflects an evident



need within the U.S. biomedical academic community for this type of support. In 
1977, 59 awards will be made and In 1978 funds requested will provide for 53 
awards. Announcements concerning this Program have resulted in the submission 
of a large number of applications from highly qualified scientists. Nominations 
from national committees of other countries for the International Research Fellow 
ship Program are always in excess of the opportunity for awards and we will 
continue to select only the very highest quality applicants. In 1977, 141 
awards were made and in 1978, although the funds requested are increased, because 
of increased costs of awards, the funds will support 127.

Direct Operations

Increases
A. Built-in (International Center)

1. Within-grade pay increases +$9,000
2. Federal Employees Compensation Fund + 2,000
3. Federal Telecommunications System + 1,000
4. Service and Supply rate increases +11,000
5. Payment for centrally funded services +45,000
6. Payment for SLUC + 9,000

Subtotal +77,000

B. Program
1. Scholars - to support stipend increases for

scholars +100,000
2. International Center - to support additional 

advanced studies, and the US-USSR Individual
Specialist Exchange Program +190,000

Subtotal +290,000

Decreases
Built-in (International Center)

One less day of pay -4,000

Total net change 363,000



Program Management

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or
Decrease

Pos. Amount Pos. Amount

Program Management 8 $248,000 8 $262,000 $14,000

Purpose: The purpose of this activity is to provide overall program direction 
and management services to the functions and responsibilities of the Center. 
Program Plans for 1978

To provide leadership and direction to the programs and activities seeking effective and efficient new methods of operations.

Increases

Built-in
1. Within-grade pay increases +$5,000
2. Service and supply rate increases + 9,000.

Total net change +14,000
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John E. Fogarty International Center 
for Advanced Study in the Health Sciences

Program Purpose and Accomplishments

Activity: Research Grants (Public Law 70-350)

1977 Appropriation
Pos. Amount Authorization

1978__________
Budget 

Estimate 
Pos. Amount

$1,400,000 $2,000,000 --  $1,400,000

Purpose: This grant provides the legislatively authorized U.S. support for the 
operation and maintenance of the Gorgas Memorial Laboratory now comprising the 
merged facilities of the former Middle America Research Unit and the Gorgas 
Memorial Laboratory. The purpose of this institution is to conduct research on 
tropical diseases of public health importance to the United States and Latin 
America, to provide guidance for the application of research findings to preventive 
and therapeutic ends and to provide educational opportunities for students of 
tropical medicine.

Accomplishments in 1977: During fiscal year 1977, the Gorgas Memorial Laboratory 
expanded its ecology research, especially in the Bayano River area. In response 
to requests from the Panamanian government environmental impact statements were 
developed for the Bayano and Fortuna projects reflecting upon the effects of large- 
scale disruption of the environment, particularly in complex tropical areas. Virol- 
ogical studies associated with the Bayano project have revealed the infiltration 
and potential spread of three viral agents, YF, SLE, and VEE viruses. These three 
viruses continue to pose a major epidemic threat over extensive areas of the 
Americas. Recent advances include the development of a greatly improved method of 
rearing the mosquito, Toxorhynchites, on an artificial diet rather than on live 
mosquito larvae. These species facilitate the study of viruses through serving as 
safe experimental hosts.

Objectives in 1978: Financial problems which plagued the Gorgas Memorial Laboratory 
in 1976 have been eased. Research will continue on the Bayano and Fortuna projects. 
The Gorgas Memorial Laboratory experience in these areas should increase requests 
of the Government of Panama, World Bank, PAHO and other agencies for assistance in 
ecological studies, including development of environmental impact studies. The 
improved financial situation will also have a direct effect upon the research 
initiated within the Departments of Ecology, Zoonoses, Experimental Biology, 
Parasitic Diseases and Bacteriology.
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John E. Fogarty International Center 
for Advanced Study in the Health Sciences

Program Purpose and Accomplishments

Activity: Direct Operations (Public Health Service Act Title III Part A)

1978

1977 Appropriation
Pos. Amount Authorization

Budget
Estimate

Pos . Amount

43 $6,344,000 Indefinite 43 $6,707,000

Purpose: The John E. Fogarty International Center for Advanced Study in the Health Sciences is designed to facilitate and expand the continuing effort ofthe National Institutes of Health and the United States Government to broaden the knowledge base of the biomedical sciences. The Center serves as the focal point for the international activities of the National Institutes of Health 
and is responsible for the administration of a number of International programs such as International Fellowships, Scholars-in-Residence, Advanced Study, 
International Visitors Center, Special Foreign Currency, and programming of health professionals of other nations.

Accomplishments in 1977: This activity provides personnel support to all the 
center activities and the Advanced Study, the International Exchange and Scholars- in-Residence Programs. During 1977, in cooperation with NIH Institutes, inter­
national organizations and foreign institutions, as well as independently, the Center supported international conferences and workshops on a number of subjects, including such timely efforts as recombinant DNA research, issues in clinical 
research, growth factors and organ transplantation. Results of conferences supported by the Center are published and distributed to libraries, universities and institutions in the United States and abroad.

The Center also awarded fellowships for research and study to 209 individuals from 35 foreign countries and the United States.

Objectives in 1978 : Continued activity in the Advanced Study Program, through individual studies, workshops, seminars and conferences, will permit further 
analysis and comparative studies of medicine and public health and the transfer and exchange of scientific and biomedical knowledge.

It is proposed to award fellowships for research and study to 188 individuals from 40 foreign countries and the United States.



1175

NATIONAL INSTITUTES OF HEALTH

John E. Fogarty International Center 
for Advanced Study in the Health Sciences

Program Purpose and Accomplishments

Activity: Program Management (Public Health Service Act Title III Part A)

1978

1977 Appropriation
Pos. Amount Authorization

Budget
Estimate

Pos. Amount

8 $248,000 Indefinite 8 $262,000

Purpose: The purpose of this activity is to provide overall program direction 
and management services to the functions and responsibilities of the Center.

Accomplishments in 1977: Provided leadership and direction to the programs and 
activities of the Center and supported the initiatives of Equal Employment 
Opportunity and Manpower utilization.

Objectives for 1978: To provide leadership and direction to the programs and 
activities seeking effective and efficient new methods of operations and 
maintaining an awareness of and with dedication to the programs, plans and 
desires of the Department.
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Monday, March 14, 1977.

NATIONAL LIBR ARY  OF MEDICINE

WITNESSES
DR. MA RT IN M. CUMMINGS, DIRE CTOR, NATIONAL LIBR AR Y OF 

ME DIC INE
DONALD S. FREDRIC KSON, DIRECTOR, NATIONAL INST ITUT ES  OF 

HE AL TH
ME LVIN S. DAY, DEP UTY  DIRE CTOR, NATIONAL LIBR AR Y OF 

ME DIC INE
KENT A. SM ITH , ASSISTANT DIRECTOR FOR ADMIN ISTRATIO N, 

NATIONAL LIBR AR Y OF ME DIC INE
FRAN K B. POH,  FIN AN CIAL  MANAGEMENT OFF ICER, NATIONAL  

LIBR AR Y OF MEDIC INE
LEON M. SCHW ARTZ , ASSOCIATE DIRECTOR FOR ADMIN ISTRATIO N, 

NATIONAL INSTITU TES OF HE AL TH
NORMAN MANSF IELD, DIRECTOR, DIV ISION  OF FIN AN CIAL  MAN­

AGEMEN T, NAT IONA L INSTITUT ES OF HE ALTH
ELLEN F. WORMSER, DIRECTOR, DIV ISION  OF HE AL TH  BUDGET 

ANALY SIS,  OFF ICE OF TH E ASS ISTANT SECRET ARY , COMP­
TROLLER

Mr. F lood. Now we have the National Library of Medicine.
The presentat ion will be made by Dr. Martin M. Cummings, Di­

rector of the National Lib rary  of Medicine.
We have your biographical sketch, Dr. Cumrtiings, which we will 

place in the record at this point as well as your statement.
[The biographical sketch and statement  follow:]

Department of Health, E ducation, and Welfare 

PUB LIC HE AL TH  SERVICE,  NATIONAL IN ST IT UT ES  OF HE AL TH — BIOGRAPHIC AL SKETCH

Na me : Martin  Marc Cummings.
Position : Director , National L ibrary of Medicine.
Bir thplace  and date : Camden, N.J., September 7, 1920.
Edu cat ion : B.S., Bucknel l University, 1941; M.D., Duke Unive rsity , 1944. 

Experience
Pr es en t: Directo r, Natio nal Library  of Medicine.
1963-64: Associate Director  for Research Grants, Nat ional Insti tutes  of Health.
1961-63: Chief, Office of Intern ational Research, National  Insti tu tes of Heal th. 
1959-61: Prof esso r of microbiology and chairm an, Departm ent of Microbiology, 

University  of Oklahoma School of Medicine.
1953-59: Director, Research Services, Veteran ’s Adm inist ration Cen tral  Office. 
1953-59: Special lecturer in microbiology, George Washington University School of Medicine.
1953: Associa te professor of bacteriology, Emory University.
1949-53: Chief, Tubercu losis Research Laboratory, Veteran’s Adm inist ration 

Hospita l of Atlan ta.
1948—53: Instr uc tor  through assoc iate professor of medicine., Emory University. 
1947-49: Director , Tuberculosis Eva luat ion Laboratory, Communicable Disease 

Center, U.S. Public  Publ ic Heal th Service.
1945-47 : A ssis tan t residen t, Boston Marine Hospital.
1944-45 : In tern, Boston Marine Hospital.
1942-44: U.S. Army, Pfc.
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Associatio n membe rships: American Associa tion for  the  Advancement  of 
Science, B oard of Di rec tor s; Americ an Academy o f Microbiology, I nc .; American 
Board of Microbiology; American Federat ion for Clinical  Research (E m er itu s) ; 
American Society for Clinica l Inve stig atio n (E m er itu s) ; Association  for 
American  Medical Colleges; Medical Library  Ass ocia tion ; Society of Sigma X I ; 
American Clinical and  Climatological Ass ocia tion ; Wash ington  Society for the 
History of Medicine; Gorgas Memorial Foun datio n, Board  of Direc tor; Associa­
tion of Research Librari es; Society of Medical Adm inis trators; and In sti tu te  of 
Medicine, National Academy of Sciences.

Specal awards, citat ions , or pu bli cat ion s: Vete rans  Adm inis trat ion Excep­
tional Service Medal; I)HE W Super ior Service Award ; DHEW Distinguish ed 
Service Award;  Hono rary Doctor  of Science, Buckn ell University , 1969; Dis tin­
guished Alumnus Award. Duke Un ive rsi ty; Hono rary Doctor  of Science, 
Unive rsity  of Nebraska, 1971; Honorar.v Doctor of Science, Emory Unive rsity, 
1971; Hono rary Doctor  of Hum ane Lette rs, Georgetown University, 1971; 
Hono rary Member, Alpha Omega Al ph a; Hono rary Doctor of Medicine, Karol- 
inska Ins titu te,  Stockholm, Sweden, 1972; Honorar.v Fellowship, College of 
Physicians , Phila delp hia, 1973; Rockefeller Public Service Award, 1073; Modern 
Medicine Dist inguished  Achievement Award, 1976; and 100 Scientific and 
His tori cal  Public ation s.
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DEPARTMENT OF HEALTH, EDUCATION AND WELFARE 
Statement by the Director, National Library of Medicine 

on
"National Library of Medicine"

Mr. Chairman and Members of the Committee:

When the forerunner of the National Library of Medicine was established 

in 1836 as the Library of the Army Surgeon General's Office, its basic role 

was to serve the needs of military medical officers by providing them with

access to medical information which they needed as practicing physicians.

As the mission and services of the Library expanded all civilian practicing 

health professionals were given access to the Library's holdings, and increas­

ing emphasis was placed on serving the needs of health researchers and health

educators as well. Notwithstanding the success which the Library has had in

disseminating relevant medical information to all segments of the health

community, it is our view that the information transfer process which serves

the scientist so well does not respond as effectively to the clinically

oriented needs of the health practitioners. Accordingly the Library will

devote increasing resources toward the development of information services

and the conduct of information activities which assist and enhance health

care delivery.

Since the passage of the National Library of Medicine Act in 1956 the 

Library has become a major information resource for the nation's health 

community. The Library fulfills its responsibilities by collecting, organizing 

and disseminating the most extensive collection of health science literature 

and other informational materials in the world. Today the Library's collection 

is organized in a most efficient manner consistent with facilitating the 

timely and effective dissemination of medical information. This has been

made possible because the Library has continued to pioneer in the application
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of new technologies to library functions. Such revolutionary library 

technology as photoduplication for interlibrary loans and computerized 

information storage and retrieval systems were developed and applied success­

fully by the NLM.

The impact which these new technologies have had on the ability of the

Library to disperse medical information is reflected in the continued growth

in utilization of these tools by the health community. For example, the 

number of computer-based on-line searches performed has grown from approxi­

mately 250,000 in FY 1974 to 566,000 searches generated in FY 1976. In

FY 1978 the number of searches will exceed 650,000. Similarly the number

of interlibrary loans performed by the Library exceeded 200,000 in FY 1976, 

and the number of such loans performed by the NLM established Regional Medical

Network reached over 1,000,000 in FY 1976. Other more traditional Library

services continue to experience high growth rates. For instance, the

number of reference inquiries which totaled 32,000 in FY 1976 is expected to 

reach 50,000 in FY 1978. Similar increases for reader services which totaled 

96,000 in FY 1976 are expected to reach 125,000 by FY 1978.

NLM which is responsible for operation of a nationwide on-line computerized 

bibliographic retrieval service including MEDLINE (MEDLARS on-line), will 

encourage the use of these services in direct patient care facilities.

This is in contrast to the earlier years of the MEDLINE network's development 

when the development of MEDLINE Centers was concentrated in medical school 

libraries and their affiliated health care facilities. Currently of the 

existing 445 MEDLINE Centers, approximately one-third are located in direct 

patient care facilities. Nearly 50 percent of the new Centers established 

(37 of 75) in 1976 were in hospitals. This trend to expand the network 

to include smaller hospitals and community based health oriented training 

programs, will be accelerated in FY 1977 and FY 1978. In addition to
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providing services to physicians, dentists, nurses and allied health personnel,

the Library has improved access to health care administrators, planners,

economists, legislators and others who are playing an expanding role in our 

nation’s health care delivery system.

This extension of services to health practitioners is being developed 

along several lines. A complete restructuring of the Library's "Scope and 

Coverage" policy is underway to expand our holdings in the field of health 

care delivery and related areas. This extension plan will be implemented

this year. The Library has undertaken a careful review of significant health

care periodicals from various sources such as the American Hospital Associa­

tion, American Medical Association, Association of American Medical Colleges,

and other organizations to develop a consolidated list of periodicals to

consider for inclusion in our published Index Medicus or in the MEDLINE data 

base. Indexing of such material was begun early in 1977 and will be fully

implemented by 1978. Concurrently the Library has been expanding the con­

trolled vocabulary used in indexing the biomedical literature to make it

more responsive to the information needs of the health care community. Com­

bined with the capabilities of the MEDLINE system to search titles and

abstracts on any term, the expanded vocabulary will enable more explicit and

effective searching of the health care literature.

The NLM has been investigating the difficult task of rapidly translating

research results into clinical practice, an assignment which it shares with

the other Institutes within NIH. Whereas the Institutes assume responsi­

bility for the content accuracy of the information to be disseminated, the 

Library is responsible for providing suitable communication channels through 

which the information reaches the practitioners and others who have a need 

for this information. As a part of this effort to fulfill our responsibility

the Library has undertaken a technology transfer study in conjunction with
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with several Institutes and leading academic and specialty societies. It is 

hoped that the outcome of this project will lead to a new mechanism which is 

capable of providing medical information in style and format more immediately 

useful to the health practitioner. Such an undertaking could impact on 

the health practitioner in several important ways. These include: 1) enhanc­

ing efforts in continuing education; 2) providing information about specific 

clinical problems; and 3) making medical literature and information less

remote from the realities of medical practice. Our goal is to develop new 

mechanisms and products to identify, organize, and distribute information 

relevant to clinical problems and to improve the quality of health care

delivery.

In addition to participating in this innovative effort, the Lister Hill

National Center for Biomedical Communications continues to develop and coordi­

nate experimental communication networks and systems for the entire biomedical 

community. Utilizing the Communications Technology Satellite the NLM, in 

conjunction with other U.S. health agencies has begun a national experiment 

to provide information for health education and the delivery of health ser­

vices to remote areas. Six broadcast and receive stations will be installed 

this year in sparsely populated areas of the country. NLM's own broadcast 

studio has been completed. Such stations will facilitate teleconferencing 

among health agencies and provide professional consultation between academic 

health centers and professionals in remote settings.

The NLM administers a program of grants and contracts to assist medical 

libraries in developing improved health information services. This program 

is authorized by the Medical Library Assistance Act of 1965 and its exten­

sions. Based on funds available through this program the Library provides 

resources to support the maintenance and operation of ten Regional Medical 

Libraries which serve as focal points for region-wide planning and
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in fo r m a ti o n  s e r v i c e s .  In  th e  p a s t  th e  em phasi s o f th e  R e g io n a l M ed ic a l 

L i b r a r i e s  wa s p r im a r i ly  on  do cu m en t d e l i v e r y  s e r v i c e s  ( I n t e r l i b r a r y  L o a n s);  

how ever , th e  NLM an d th e  p a r t i c i p a t i n g  l i b r a r i e s  r e c o g n iz e  th e  ne ed  to  move

bey ond  do cu m en t d e l iv e r y  a c t i v i t i e s  by  h a v in g  th e  R eg io n a l M ed ic a l L i b r a r i e s

a c t  a s  d e m o n s tr a ti o n  an d in fo r m a ti o n  d is s e m in a t io n  c e n t e r s .  T hro ug h th e s e

e f f o r t s  mor e h e a l th  c a r e  p r a c t i t i o n e r s  w i l l  have l o c a l  a c c e s s  to  th e  ad van ced

h e a l t h  s c ie n c e  in fo r m a ti o n  sy ste m s  a v a i l a b l e  to  th em .

Th e N a ti o n a l M ed ic a l A u d io v is u a l C e n te r c o n ti n u e s  to  e n co u rag e  th e  u se  

o f e f f e c t i v e  l e a r n in g  m a te r i a l s  and  in n o v a t iv e  e d u c a t io n a l  te c h n iq u e s  in  

s u p p o r t o f  h e a l t h  s c ie n c e  e d u c a ti o n  a t  th e  u n d e rg ra d u a te  an d g ra d u a te  l e v e l s .  

In  FY 19 78  th e  C e n t e r 's  m a jo r t h r u s t  w i l l  be to  e x te n d  i t s  pro gra m  e f f o r t s  to  

a l l  l e v e l s  o f h e a l t h  s c ie n c e  e d u c a ti o n  w it h  mor e em phasi s  b e in g  p la c e d  on 

im p ro v in g  th e  c o n ti n u in g  e d u c a ti o n  o f h e a l t h  p r o f e s s i o n a l s .  In  t h i s  way th e  

know le dge an d s k i l l s  o f  th e  h e a l t h  p r a c t i t i o n e r  can  more e a s i l y  keep  a b r e a s t

o f  th e  new  m e d ic a l a d v a n c e s . Th e C e n te r c o n ti n u e d  to  ma ke a u d io v i s u a l  le a r n ­

in g  and te a c h in g  p a ck a g e s  a v a i l a b l e  to  th e  h e a l t h  co m m un ity  th ro u g h  i t s

d i s t r i b u t i o n  an d s a l e s  p ro g ra m s. Th e 53 ,0 00  lo a n s  i n  FY 19 76  a c c o u n te d  f o r  an

e s t im a te d  5 ,0 0 0 ,0 0 0  v ie w in g  e x p e r ie n c e s ,  an d o v e r 4 ,0 0 0  p a c k a g e s  w ere  s o ld

th ro u g h  th e  G e n e ra l S e rv ic e s  A d m in is t r a t io n .

Th e T o x ic o lo g y  In fo rm a ti o n  P ro gra m  i s  r e s p o n s ib le  f o r  c o l l e c t i n g  an d 

o r g a n iz in g  to x ic o lo g y  d a ta  from  a  v a r i e t y  o f s o u rc e s  an d m ak in g i t  more

r e a d i l y  a v a i l a b l e  to  i t s  u s e r  com m unit ie s  in  i n d u s t r y ,  u n i v e r s i t i e s ,  h e a l th

c a r e  f a c i l i t i e s  an d govern m ent a g e n c ie s .  I t  o b ta in s  in fo r m a ti o n  fr om  pu b­

l i s h e d  s c i e n t i f i c  l i t e r a t u r e ,  f i l e s  o f g o v e r n m e n ta l ,i n d u s t r i a l  an d ac adem ic

o r g a n i z a t i o n s  in  many fo r m a ts ; o r g a n iz e s  an d e n t e r s  t h i s  in fo r m a ti o n  in to

s ta n d a r d i z e d  c o m p u te ri z e d  s to r a g e  an d r e t r i e v a l  sy st em s f o r  e a s y  a c c e s s .  In  

FY 1978  th e  T o x ic o lo g y  In fo rm a ti o n  Pro gra m  w i l l  c o n c e n t r a te  i t s  e f f o r t s  on

im p ro v in g  th e  u t i l i t y  o f  i t s  v a r io u s  s e r v i c e s  to  i t s  u s e r  com m u n it ie s  th ro u g h

e n r ic h m e n ts  an d e x p a n s io n  o f i t s  d a ta  b a s e s . For exam ple , TOXL1NE, an  o n - l i n e
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toxicology data base, will be enhanced with special flies on drug inter­

ference and drug Interactions which are of special interest to the health 

practitioner. During FY 1976 over 30,000 on-line searches of the TOXLINE

data base were completed. This represents over a 30 percent increase over

FY 1975 levels.

We are proud of the accomplishments of the Library in serving the 

information needs of the health professional community. We believe the 

Initiatives which have been presented today provide the potential for enabling

the Library to continue to fulfill its Congressional mandate to assist the

advancement of medical and related sciences by fostering the dissemination

and exchange of information which is important to the progress of medicine

and the public health.

In summary, Mr. Chairman, our request for FY 1978 is $36,746,000, an 

increase of $1,512,000 over the amount available for obligation in FY 1977.

The net increase reflects $537,000 for mandatory requirements and $975,000 

for additional program related costs. I shall be pleased to answer any 

questions and supply additional information desired for the record.
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Mr. F lood. Do you have some people with you tha t you want us to 
meet?

Dr. Cummings. I have with me Mr. Melvin Day, Deputy Director, 
and Mr. Kent Smith, our Executive Officer.

Mr. F lood. Dr. Cummings, you have been before us before many 
times. How long have you been Director at the Library ?

Dr. Cummings. Since Janu ary  1964—13 years.

BUDGET INCREASES

Mr. F lood. Now the reason I  asked that is tha t your request today 
is about four times the size of the budget that  you testified for before 
I became chairman, sometime ago. Let me ask you for a minute before 
we go into any specifics about your budget, wha t do you think are the 
most important  accomplishments of the Library  to justi fy all this  ex­
pense over that period of time ?

Dr. Cummings. I  believe there are several basic and most important  
accomplishments.

Fi rs t: The provision of information service to health professionals 
throughout the country.

Second: The support of medical education through the provision of 
educational materials. Now, I believe, Mr. Chairman,  we are entering 
the era when we may provide similar  support to those who are con­
cerned with health planning  and with  the health care delivery appara­
tus in all of its dimensions. I suppose if  I had to identify the most 
significant technical achievement, it  would, of course, be our applica­
tion of new computer and communications technology on behalf of 
the medical programs of our country.

Mr. Flood. Hardware?
Dr. Cummings. And software and peopleware.
Mr. F lood. Last year’s increase was over 20 percent ?
Dr. Cummings. Yes, sir.
Mr. F lood. This year you are  very moderate about it. Do you feel 

the budget is kind of leveling off now for a couple of years or a few 
years maybe ?

Dr. Cummings. This year’s budget allows us to keep pace with the 
rise in inflationary costs. As this committee well appreciates, just the 
acquisition of materials, books, and journals and other materials have 
gone up enormously. So I would have to say tha t I  would not project 
for the future  the same modest increases if we are  to serve the Nation 
properly.

medical library assistance

Mr. F lood. Now, I believe your authorization expires this year. Are 
you going to ask for any major changes in the law or is it going to be 
an extension of the existing program ?

Dr. Cummings. Yes; it is my understanding tha t the administra­
tion is requesting a 1-year extension of all the health legislation. With 
respect to requesting changes, we are pleased with the language of 
the law as written by the Congress in 1965 and we are not asking for 
any technical amendments. I t is a broadly based, well-conceived act in 
my view.
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Mr. Flood. About $8 million of this request is for medical library 
assistance ?

Dr. Cummings. Th at is correct, sir.
Mr. F lood. Other than the funds for the regional libraries  th at we 

know about, how many grants will be made ?
Dr. Cummings. In fiscal ye ar 1978 we intend to make about 120 new 

and competing awards and about 50 noncompeting awards, for a total 
of about 170 grants.

Mr. F lood. What will be the average size of such a grant?
Dr. Cummings. The average size of such a grant is about $30,000.
Mr. F lood. How many applications do you receive tha t you are not 

able to fund?
Dr. Cummings. About one-third  of the approved grants  are funded. 

So I would expect that  we will receive in the neighborhood of 500 
applications which will be reviewed and approved from which one- 
thir d will be funded.

Mr. F lood. I s tha t a lot ?
Dr. Cummings. It  is better tha n our past experience, Mr. Chairman. 

I believe in previous years I have repor ted to th is committee th at we 
were only able to fund about 20 percent of the approved grants.

Mr. F lood. Are the libraries  tha t are going to receive the support 
required to pay a minimum percentage of the operating costs in order 
to qualify  for this Federal grant?

Dr. Cummings. Yes, sir, in our improvement grant program the 
institution is required to show evidence that our funds do not replace 
institu tional  support and in fact a retrospective analysis of  th is pro­
gram shows tha t institutional support has increased over the years 
and has not been declining as a resul t of our grants.

Mr. F lood. Is there a maximum number of years th at an institution 
can receive this support?

Dr. Cummings. Yes; I believe that the improvement g rants are made 
on a 2-year basis.

Mr. F lood. You provide funds here for tra ining , you say, of libra ry 
personnel, under this part icular appropriation . How does that  system 
work ?

Dr. Cummings. We have 11 training grants in health professional 
schools, not necessarily geared to train  librar ians but rather to t rain 
personnel who can use computer technology in pursu it of medical 
care and medical research activities. These grants are designed to 
integrate computer science and medical science.

We previously gave awards for the training  of medical librarians 
and informat ion specialists, but tha t was stopped about 3 or 4 years 
ago.

LISTER HI LL  CENTER

Mr. Flood. We looked at this a long time ago. How far  along are 
you with the construction of tha t new facility at the Lister  Hill  
Center ? Remember when tha t started ?

Dr. Cummings. Yes; I do. That  has been a long saga, Mr. Chairman. 
Bids were received by GSA from some 17 contractors about 6 weeks 
ago. We had anticipated the low bidder would be beginning his work

8 7-1 55  0  -  77  -  75



1186

about th is time, but we have learned tha t because of a technicality in 
the way the contractors submitted their  bids, not listing correctly 
thei r subcontractors, tha t we are going to have to go through this 
process again.

So this project will be delayed another 2 or 3 months.
Mr. F lood. Well, all right.
Now we were always interested in this you will remember: What 

about the audiovisual center down there? When the center is com­
pleted is that going to go with the center or stay in Atlanta ?

Dr. Cummings. The  National Medical Audiovisual  Center will be 
transferred to the Liste r Hil l facility  and integrated into thei r 
program.

Air. Flood. You tell us the Center will be moving away from using 
contractors so you can establish a stronger in-house research program. 
What is the reason for tha t change all of a sudden ?

Dr. Cummings. We believe that to be leaders in the  field of informa­
tion handling we must have our own competence. Even the monitoring 
of contracts, as I am sure you well appreciate, requires technical skills 
so t ha t we know tha t the research and development are being done 
properly.

In the broadest sense we view the Liste r Hill  Center as a counter­
part to the int ramural research program at NIH.

PERSONNEL REQUIREMENTS

Air. F lood. Now t hat  being so, your justification there states, “The 
key to the success of the in-house research program is staffing.” But 
no request here for new positions. How can you put tha t together?

Dr. Cummings. AVell, we originally submitted a request for increased 
personnel to man the Li ster Hill  Center and in fact to strengthen the 
libra ry operations.

In  the competition for limited personnel ceilings available to N IH,  
it was not apparently possible to receive any increase. In  my view i t 
is more important to the future of our institut ion, to acquire personnel 
than  additional funding.

BIOMEDICAL COMMUNICATION NETWORK

Air. F lood. T hat  is quite a statement. I thought you would say that.
Can you explain for us what you mean by the biomedical com­

munications network.
Dr. Cummings. Yes, sir.
Over the course of the last 5 or 6 years we have brought together 

some 500 inst itutions in this  country, connected them to their  National 
Library  of Aledicine throug h available commercial communications 
channels. This permits them to do a number of things  more economi­
cally and more efficiently than ever before. I t permits them to search 
our data  bases in our computers by on-line access. Also it permits 
them to make quick and ready exchanges of documents which here­
tofore depended upon the Posta l Service.

AVe have in fact brought together the major health  institutions of 
this  country through th is network.
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CO MM UN ICAT ION SATELLITES

Mr. Flood. What is the  total cost associated now w ith the satellite 
which you are using in the network ?

Dr. Cummings. Over the course of the past 2 years we have ex­
pended $2.9 million in the development of the satellite system.

Mr. F lood. Now also in your statement there you indicate tha t you 
are going to be building six new broadcast facilities for this whole 
network. What area of the country will these serve?

Dr. Cummings. The six ground-based, two-way t ransmitt ing receiv­
ing stat ions will be located in Lexington, K y. ; Bozeman, Mont.; Den­
ver, Colo.; Seattle, Wash.; Fairbanks, Alaska; and Bethesda, Aid. 
Through these ground terminals links will be made to other remote 
and rura l settings for transmission of the programs.

INFO RM AT ION SERVICES

Mr. F lood. Now here is something you also talked about in your 
statement  and in answer to one of my earlier questions: In your jus­
tifications as usual, you indicate there is a very large increase in the 
amount of services being provided by the library . You make quite a 
point out of th at. I am sure you know there is a lot of concern about 
how broadly these services are used outside of the academic 
community.

Now, could you estimate what  percentage of practic ing physicians 
actually  make regular use of your program ?

Dr. Cummings. I  can 't give you a precise number, but I  can tell you 
tha t in the course of the last 4 years the percent of practi tioner  use 
of our services has  doubled, tha t is to say it has gone from about 15 
percent of all requests which we receive to about 30 percent. We are 
making a deliberate effort to reach the health practitioner.

I would hope tha t I can come back and say that half  of all our 
services are now going to the practitioner.

In terms of our computer capacity and the on-line network, nearly 
hal f of all new terminals were located in community hospitals, the 
workplace of the  pract itioner. We think  this  is the  strategy we should 
pursue.

Mr. F lood. You are try ing  to make your data  more usable to  the 
practi tioner  ?

Dr. Cummings. Yes; in behal f of patient care.

HEA LT H EDUCATION  COORDINATION

Mr. F lood. II ow closely have you been working with the health 
education programs in the whole department? It  seems to me you 
could avoid a lot of mistakes as the program expands under this new 
law if you had that close cooperation.

Wha t about that  ?
Dr. Cummings. I believe that  to be true. We are working closely 

with the Heal th Resources Admin istration in thei r efforts to imple­
ment comprehensive health planning and health care delivery pro-
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grams. Also we work with the Hea lth Services Administ ration, the 
Alcohol, Drug Abuse, and Mental Health Admin istration, the Food 
and D rug Admin istration and other Federal agencies.

So I  believe we have a reasonably good degree of collaboration.

EXPANDED SCOPE AND  COVERAGE

Mr. F lood. How far  are you along with the effort to expand the 
bibliography to all the health care delivery areas?

Dr. Cummings. Largely because of the interest of Congress through 
the new legislation tha t has  been passed we are working very rapidly 
to increase the scope and coverage of our collection to include with in 
our data  base information tha t deals with administrative  matters, 
social medicine, medical economics, fields tha t we did not cover com­
prehensively in the past.

I think we are making rapid progress in tha t direction.
Mr. F lood. In  many of your appearances here you have talked 

about your CHEMLIN E and TO XL INE programs in grea t detail. 
Are there any new developments we should be aware of in either or 
both?

Dr. Cummings. I am not aware of any new data bases I  can report  
to the committee since our last meeting. I can simply tell you that  
the services we are providing are being well received and the use is 
increasing in all of these areas.

TOXICOLOGY INFO RM AT ION COOR DINATION

Mr. F lood. On the TOXLINE  alone, what kind of lines or communi­
cations between your TOXL INE  people and those of others is in­
volved? For  example, EPA, and some of the others.

Dr. Cummings. There is a coordinating committee established by 
the Assistant  Secretary for Heal th which looks over the interrelation­
ships among the various agencies interested in toxicology information.  
The role we perform is to collect and organize information derived 
from different sources, as well as the  li terature . We do not deal with 
proprieta ry or  secret information. Our data base in TOX LIN E is then 
shared with various agencies. They have terminals in the ir inst itu­
tions. When they have need for informat ion they merely search our 
files. I don’t believe there is a redundant system in the agencies. We 
serve all the agencies. In fact, 11 are subscribers to this service.

USER  CHARGES

Mr. F lood. As always, we discuss with you several times the possi­
bility of put ting more of your programs under a user fee system. 
Obviously, it would make it more self-supporting . Have you paid 
any more attention to tha t possibility?

Dr. Cummings. We have, as you know, introduced user charges for 
access to all our computer-based services. The fee has been established 
at a level which we believe dissuades frivolous use of the system but 
is not sufficiently high to keep an honest inquirer from having  access 
to the in formation he or she may require. This  is balanced out roughly 
as follows: The user pays about $2 for each search performed and
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the library  pays $2. The user pays all communication costs to access 
the system. I believe, Mr. Chairman, this is a reasonable arrangement  
through which we have good management control not to allow the 
system to be overloaded and crash and, on the other hand, to allow us 
to extend our services broadly. We don’t charge Americans for loans 
from our collection. However, foreign users pay $2 for each article 
they request us to provide them and $10 for the loan of audiovisual 
material.

So we do have a user fee which I  think is  reasonable. Last year we 
returned about $200,000 to the Treasury resulting from the imprecise 
calculation of user fees and we estimate tha t we may return about 
$300,000 to the Treasury in fiscal year 1978.

Mr. F lood. You have all these programs, you have MEDLI NE,  
MEDLARS, CHEMLIN E, et cetera. You certainly have them. T hat  
could be very confusing.

Is there a good, simple guide available to all the  health community 
which would explain what each program does and how to get access 
to it?

Dr. Cummings. Yes, sir, we have fact sheets which have been com­
piled and a pamphlet which is widely disseminated through the medi­
cal community. I believe i t is fai r to  say tha t most people who would 
want to have access to these systems know how to go about it.

Mr. F lood. Thank you.
Mr. O’Brien.

USERS DEFINED

Mr. O’Brien. When you talk  about a user you mean a practicing 
physician anywhere in the country or hospital or what?

Dr. Cummings. Any health  professional or health  professional 
student, physician, dentist, nurse, osteopath, and any health profes­
sional administrator. They may be in industry, universities, or other 
Federal agencies.

Mr. O’Brien. I notice that you mention, I think in your s tatement, 
more emphasis was placed on improving  the continuing education of 
health  professionals.

Some of the health professionals you would describe would be the  
ordinary physician and then others would be scholars and the like. 
Do you make any distinction in the user fee by virtue of the person 
requesting?

Dr. Cummings. No; it is as standardized as your telephone charge. 
We don’t attempt to have different fees for different levels of use. 
It  is based on the length of time they access the system and the number 
of requests they propose to  the system.

REGIONAL MEDICAL LIBRARIES

Mr. O’Brien. When you speak of a regional medical l ibra ry is that , 
in a sense, a branch of your libra ry or of, say, Northwestern 
Universi ty?

Dr. Cummings. I might  say it could be Northwestern, but in your 
region it is the Countway Library of Medicine of the Ha rvard Medical 
School. They are institu tions which have agreed to share thei r re­
sources with larger geographic regions.
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Mr. O’Brien. You mentioned the loans as to video experience. Please 
explain.

Or. Cummings. On the average, if  we loaned a tape or film, 100 per­
sons view this educational film.

Mr. O’Brien. Thank you, Doctor.
Mr. E arly. Where did  you say h is medical regional library was?
Dr. Cummings. Forgive me. I t is the Jolm Crerar Library in Chi­

cago. The Harv ard  Library is is your region, Mr. Early.
Mr. Early. Here is an area where we could cut the budget a th ird 

and provide a t least the same amount  of services. In  my area, several 
years ago they built the Massachusetts Medical School Hospital, a $100 
million project. Several professionals came to me and said they don’t 
need a big library. They are getting away from the documentary-type 
delivery, but they built  a multimillion dollar library.

Dr. Cummings. What has happened  in your region and other re­
gions, essentially, is tha t large institu tions have agreed to share their 
resources with smaller institut ions. The New England area is par ticu­
larly  in teresting in tha t they have a l ibrary  consortium, 10 or 12 com­
munity hospitals joined to serve their conununity. Instead of buying 
the same books and journals, some will concentrate on nursing, den­
tistry , others in clinical medicine. They have arranged a network to 
share the  resources.

The University of Massachusetts wouldn’t rebuild a library to equal 
those at Tuf ts or Harvard. They serve as an intermediary resource 
between Harva rd and the  community hospitals. I n my view this is the 
only economical way to provide this service to the country.

Mr. Early. I  agree with tha t theory and the consortium approach. 
But I  suggest to you it is not in Massachusetts. They all have their own 
empire. The theory you mentioned is the way it is supposed to do. 
Here is a medical school costing $130 million, been in operation 4 or 5 
years, has 400 beds and 85 patients. We have a S tate tha t won’t give 
them any money. I don’t know if they have a library.

Dr. Cummings. That is a dilemma the libra rian couldn’t resolve. I  
believe they had a modest library complex and a good librarian . I be­
lieve they wouldn’t be accredited as a medical school i f they didn’t 
have that .

Mr. E arly. As I  get with NIH and everyone, you know what hap­
pens when you don’t get enough money, you hear, oh, oh, there goes 
another accreditation. I t seems every time there goes a spending thing, 
up go the taxes, there has to be an end to it. Your theory is w hat 
I would like to see implemented, but it is not there. You say we have 
the Harvard Regional Center; tha t's fine. And I would like to think 
that’s working, but it is not.

Dr. Cummings. This may take more time than I anticipate to achieve 
the results.

Mr. Early. With  regard to your comments on page 4 as to the 
MEDLI NE,  the small hospitals in Massachusetts, they have some in ­
volvement in the local planning. They are supported to, in this net­
work, but I  don't  think  they do. Or if  they do, they all want an empire.

Dr. Cummings. I would prefer not putting this in the record, but I 
shall.
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Mr. E arly. We need bold things in the record, nothing is changing 
for the better. We are spending more money for less service, we have 
to do something different.

Dr. Cummings. When I entered this field of library and inform a­
tion science, I had the same lament. Everybody wanted to create a 
library equal to the National Library of Medicine. It  is insane. The 
Nation can’t afford it. T hat is when we decentralized. I believe in the 
course of the 10 years I have watched the program evolve, there  has 
been better rationalization of resources and, in fact, in recent years 
they have been forced to be more reasonable in their  budget. There 
are, in fact, many institutions unable to buy medical literature. As 
a result of that economic fact they are willing to cooperate and bor­
row from the next library in the network. Tha t will drive the sys­
tem in the direction we are talkin g about.

Mr. Early. I have not seen it happen, I have heard them all say 
they can' t afford it. I don't think we have the group cooperation we 
are talkin g about.

I understood health library organizations that down through the 
years the cost would diminish, if information would be on microfilm, 
they could get it at the Harvard University  and everything. Your 
statement is everything I would like to see work but it  is jus t a theory.

Dr. Cummings. I would like to persuade you it is working. For 
example, when the library network was created half  a million inter- 
libra ry loans were made to all the libraries. Now, the figure has in­
creased to iy 2 million loans. It  means people are borrowing more 
and buying less.

Mr. Early. The thing tha t would convince me was i f your request 
would go down. It had not, it is increasing. Maybe your costs are 
getting broader but it is increasing at the local levels.

Dr. Cummings. In fact, the cost is about the same. We are just 
fighting the inflationary trends. I would have to agree the costs are 
not going down in the aggregate, but the unit cost in giving service 
has gone down.

Mr. Early. The more I listen to NI II and everybody else I am 
convinced we can ge t the same service if we cut your budget a th ird. 
It  is discouraging but the theory here is not the reality.

Mr. F lood. Thank you.
Mr. Schwartz, we will get back to you in a moment.
[The following questions were submitted by members of the sub­

committee with the request tha t they be answered for the record.]
Mr. Michel . What is the present size of the Lib rary  in terms of the number of 

volumes or any othe r measuring  device you normally use, and  how does this  
compare with, say, 5 years ago?

Answeb. The present size of the  Nat iona l Lib rary  of Medicine’s collec tion is 
1,396,924 bound volumes as compared to 1,218,101 in 1972. Th is increase of 178,823 
hound volumes during the las t 5 yea rs yields an approximate annual growth ra te  
of 36,000 bound volumes. In addi tion, the  Lib rary ’s collection now conta ins 848,- 
949 nonbook materials consis ting mainly of manuscripts, audiovisua ls, micro­
forms, and  pictures.

ON -LIN E SEARCH ING

Mr. Michel . Your stat eme nt mentions computer -based on-line searches for 
medical information. Wh at types of information are normally requested, and  in 
what form is it  generally made avai lable to the person requestin g it?
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Answer. Searches done in response to questions from users retrie ve information 
in the form of bibliographic cita tions and abstra cts of journal articles and mono­
graphs on a wide variety of hea lth related topics. For instance a recent sampling of search titles  included the following topics: Kidney tumors in rats, education 
in emergency medicine, comparative analysis of health statu s and trends, Viet­
nam amputees, etiology of anxiety neuroses, and professional stand ards review 
organizations. Printo uts of citations retrieved in response to an information re­
quest normally include the author, title, source, publication date, and an abstra ct 
of the article, if available, and requested by the user. The printouts can be 
obtained almost immediately on-line a t the requestor's terminal. If time is not a 
critical  factor or if the size of the printout is large the requestor can have the 
response generated off-line at night on the Library’s computer and mailed to him 
the next day. Printo uts generated off-line cost less and are normally in the hands of the requestor within 4 days.

IN TE RLI BRARY LO AN  PROGRAM

Mr. Michel. Regarding the  interlibrary loans, what types of libraries normally request the loans?
Answer. The NLM serves as a local a rea medical library, the regional medical 

library  for the Mid-Atlantic States, the national backstop to the entire regional 
medical librar j’ network, and as a resource for libraries  abroad. Therefore it 
receives requests for loans from librar ies covering the broadest spectrum of health 
professionals who have need of mater ial from the Library’s collections. Typical 
requestors of interli brary loans inclu de: hospitals, medical schools, clinics, 
medical societies, research organizations, public libraries, other Federal Govern­
ment agencies, international organizations, and the Congress through its com­mittees and the Library of Congress.

Mr. Michel. How quickly is the materia l requested for loan normally made available to the library making the request?
Answer. For the current fiscal year, 88 percent of requests were filled in 4 days 

or less afte r receipt. The remainder were completed and mailed within 10 days. 
Approximately 10 percent of requests are for monographs, the remainder are for journa l articles.

Mr. Michel. Have you been asked to partic ipate in the White House Confer­
ence on Libraries, and will you be doing so? I would think tha t your Library 
could contribute quite a bit to the Conference in view of your extensive efforts in setting up various networks and o ther informational systems.

Answer. We have’not been asked to participate in the White House Conference 
on Libraries, however, we will be pleased to share our experience and systems 
development with the conferees. The record of the regional medical library net­
work and our nationwide MEDLINE network should be of intere st to the broad 
community of libraries.

technology transfer project

Mr. Michel. When do you expect the technology tran sfer project you are under­
taking in conjunction with several i nstitu tes and o ther groups will be completed?

Answer. Exploratory development has already been sta rted on what will be one 
of the Library’s highest priority  programs—expanding the Library’s information 
services to meet the needs of those concerned with the delivery of health care. 
The Library hopes to develop and test new mechanisms capable of providing infor­
mation in a language, format, and time frame more immediately useful to the 
health practitioner. This will involve experimental development of one or more 
processes by which information relevant to clinical problems can be identified, 
organized, and distribute d—information which will improve disease outcomes in 
meaningful and measurable ways. The Lister Hill Center staff, with the help of 
consultants, has begun to develop and test a model of one such process for one 
disease entity, viral hepatitis.

In collaboration with a panel of subject matte r experts, a synthesis of known 
information relevant to practitioners will be established and validated as an 
operational “baseline” or “textbook” on the subject of viral hepatiti s, and a mech­
anism created and tested for its periodic updating. Thus, the computerized data 
base will be frequently augmented and changed as new research findings on hepa­
titi s are published which are relevant to the practitioner. The tota l synthesized
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body of information will be organized so as to readily provide answers to ques­
tions of practi tioners. Present planning calls fo r completion of the hepat itis data 
bank model within  the next 6 months.

During fiscal year 1978 a limited pilot study of the model will be undertaken, 
and refinements made as necessary. If  it appears promising, a broader effort re­
quiring a significant addition of resources will be undertaken in fiscal y ear 1979. 
This will permit a full scale field test and validation of the model. Results will 
facili tate decisions to extrap olate use of this method to other disease areas. A 
series of practitioner-acceptable data  bank products will also be designed, tested, 
and evaluated at this time.

To accomplish these activities in a systematic fashion, a close collaboration 
between Federal agencies and professional societies will be necessary. The prime 
responsibility for content validity, organization, and assessment of learning prod­
ucts will remain with individual professionals and thei r professional societies.

REGIONAL MEDICAL LIBRARIES

Mr. Michel. Where are the ten regional medical librar ies currently located?
Answer. The Francis A. Countway Library of Medicine, in Boston, Mass, serves 

the New England regio n; the New York Academy of Medicine, in New York City, 
serves New York and norther n New Jer sey ; the Library of the College of Physi­
cians in Philadelphia serves the Mid-Eastern region; the Shiftman Medical Li­
brary  in Detroit serves Ohio, Kentucky, and Michigan; the A. W. Calhoun Med­
ical Library in Atlanta  serves the Southeastern region, the John Crerar Library 
in Chicago serves the  Midwest region ; the University of Nebraska Medical Center 
Library  in Omaha serves the midcontinental region; the University of Texas 
Health Science Center at Dallas serves the South Central area ; the University of 
Washington’s Health Sciences Library in Seattle serves the Pacific Northwest; 
and, the U.C.L.A. Biomedical Library in Los Angeles serves the Pacific South­
west. The National Library of Medicine serves as the regional medical library  for 
the Mid-Atlantic region.

LISTER HIL L CENTER

Mr. Michel. What is the projected move-in date?
Answer. Provided construction begins this summer we will begin the first 

phase of occupancy immediately afte r completion of the facility in late 1979. The 
second phase, the move of the National Medical Audiovisual Center from Atlan ta 
to Bethesda, will tak e place in the spring of 1980.

INFORMATION TRANSFER SYSTEM

Mr. Conte. Would you explain why the information tran sfer  system which 
serves scientists well does not respond as effectively to the needs of clinical and 
health practitioners?

Answer. T o respond effectively to the needs of health practitioners an infor­
mation system must, at a minimum, do the following: first, the information pro­
vided must be clearly responsive to the practi tioners immediate needs; second, 
the information must be directly available on dem and; third, the information 
must be formated in readily understandable language directly relevant to the 
question asked.

Most existing systems were not designed to meet these specifications. Instead 
of supplying a  direct answer to a question, most existing systems provide cita ­
tion to articles containing information about the subject. If these articles  were 
obtained, read, analyzed and synthesized, the appropriate answers to specific 
questions can be derived.

The National Library of Medicine is working on developing a process model 
for information handling tha t could meet these specifications for a large per­
centage of practi tioners’ questions.

Mr. Conte. What will be the value of such stat ions?
Answer. Previous experiments using simila r technology were regional in na­

ture. These stations, coupled with others which will be available to the Public 
Health  Service, will permit extension of the regional network concept to a larger 
network which is widely dispersed geographically. This in turn will permit 
experimentation  with two-way video as in information exchange mechanism
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among more institution? and individuals, separated by up to five time zones. 
By involving more institut ions, a broader range of health education and practice 
programs can be explored.

Mr. Conte. Is this the en tire program, or a demonstration of technology w h ic h  
might be made more widely available?

Answer. The latter. This is par t of an ongoing program of the Lister Hill 
Center to demonstrati' and explore all modes of communications potentially ap­
plicable to providing more effective and efficient services to the health profes­
sional community. The satellite has the potential for providing broadband com­
munications—two-way interactive television, high-speed data—to remote areas, 
at prices which are independent of distance. Commercial sate llite  communica­
tions offerings are not presently cost-effective for all public service applica­
tions. By demonstrating technology, user acceptance can be determined, and 
technology alternat ives evaluated. This will in turn  provide a base for design 
of an operational network which would be more widely available, and affordable. 

SERVICE CHARGES

Mr. Conte. Is there a service charge for the use of your facilities or the 
TOXLINE or MEDLINE service?

Answer. Except for certain specialized services the library does not charge 
patrons  who seek access to our collection. The most notable exceptions to this 
policy are interlibrary loan or audiovisual loan requests from foreign sources 
who pay $2 for each filled inter libra ry loss, or $10 for each filled audiovisual loan 
either directly or through an agreement with the Agency for In ternational Devel­
opment. We do charge for specialized or unusual requests such as those requir­
ing special photographic services. The library  deposits the receipts from these 
specialized and foreign services in the U.S. Treasury  as miscellaneous receipts.

The library has had a service or user charge in effect for TOXLINE services 
since i t began in September 1972. User charges for MEDLINE services were in­
stitu ted in August 1973 with the advice and consent of the library's Board of 
Regents after it became apparent tha t some form of management control over 
the growth of the on-line systems was necessary. Charges were established at 
levels which discourage frivolous use, but do not impede legitimate need. The 
current charge for all on-line services is $15 per connect hour between 10 a.m. 
and 5 p.m. eastern time and $8 per connect hour at  all other times. The library 
also charges 10 cents for each page of citations which is printed off-line and 
sent to the requestor. In fiscal year  1976 the library  returned $200,000 to the 
U.S. Treasury resulting from these on-line services user charges.

Beginning in April 1977 we plan to insti tute user charges for walk-in library 
patrons who utilize the terminals in our reading room to access our on-line 
computer services. The charges will be $4 per search processed between 10 a.m. 
and 5 p.m. and $3 at all other times. As with the other service charges receipts 
will be returned to the U.S. Treasury.

INSTRUCTIONAL MATERIALS

Mr. Conte. Can you tel l me more about your field testing program for instruc ­
tional mater ials as conducted by the  audiovisual center?

Answer. NMAC began a field testing project for two reasons: (1) Some fac­
ulty members are reluctant to use instructional materials tha t have not been 
established as effective for different student enrollments, geographical regions 
or curriculum; (2) instructional materials have not been evaluated nationally 
for their  effectiveness in teaching in the classroom; faculty opinion often is 
used instead of effective measurement of student performance.

Since routine testing of instructional materials designed for medicine and 
allied health sciences on a nationwide total  student basis is too expensive and 
would take too much time and admin istrative effort, a research project to deter­
mine ways of estimating a national response was begun. Some 24 schools have 
been selected to obtain a representa tive national sample. Using the materia ls 
from the NMAC learning materials collection, student test data  will be obtained 
and analyzed. It  should then be possible to ident ify a sample of schools tha t can 
be used as a testing ground to measure the teaching effectiveness for curren t 
and futu re instructional packages. Findings in the current project will estab-
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lish methods and  procedures for  implem enting  low cost tes ting systems. The 
resul ts of these studies will eventually lead to reg ula r test ing and sha ring of 
data on most ins truc tion al materi als  enabl ing faculty  to select mater ials for 
the ir curriculum with  dem ons trated abi lity  to teach hea lth  science info rmation  
and skills.

SEC URITY  AND FIR E PROTECTION

Mr. Conte. What add itional  costs, if any, will be nece ssita ted by the  imple­
mentation  of secu rity  and  fire protec tion survey recommendations?

Answer. Implementation of the recommendations of the  fire protec tion sur ­
vey will cost approximate ly $300,000. With in the $26 mil lion appropriated for the 
Lister Hill  Center Building, the re are  funds set aside for renovation  of the exi st­
ing NLM Build ing. Pa rt of the renovation funds wilPbe utiliz ed to upgrade our 
fire protection system.



JUSTIFICATION OF THE BUDGET ESTIMATES

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

National Library of Medicine 

Amounts Available for Obligation Yj

1977 1978

Appropriation................. $35,234,000 $36,746,000

1/ Excludes the following amounts for reimbursable activities carried 
out by this account: 1977 - $3,500,000; 1978 - $4,000,000.



Summary of Cha nge s

1977 E st im at ed  O b li g a ti o n s ............................................................................................ $3 5, 23 4, 00 0
1978 Est im at ed  O b li g a ti o n s ............................................................................................ 36 ,7 46 ,0 00

Net Ch an ge ......................................................................................................... + 1, 51 2, 000

1977 Base Change fro m Base
Po s. Amount Po s. Amount

In c re a se s
A. B u i l t - in :

1. W it h in -g ra de pay in c re a s e s ......... — 20 0,00 0 — +2 10 ,000
2. FTS r a te  in c re a s e s ........................... — 180,00 0 — +1 ,000
3. In c re ase d  c o s t of s e rv ic e  and

su p p ly .................................................... — 140,0 00 — +2 0,00 0
4 . Paym ent fo r  c e n t r a l ly

fu rn is h e d  s e r v ic e s ......................... - - - 2, 284,0 00 - — +2 85 ,000
(S ta ndard  Le ve l U se r C h arg e ). . . . . (2 35, 000) . . . (+ 14 8,00 0)

5. F edera l Em ploy ees  Co mpe ns at ion
Fund (FE CF)......................................... — 160,0 00 — +2 1,00 0

S u b to ta l........................... . . . . . . . . . +5 37 ,000

. B. Pro gra m:
1. MLAA - to  p ro v id e  c o s ts  fo r

no n- co m pe tin g MLAA aw ard s .. . . . — 8,0 00,0 00 — +5 86 ,00 0
2. L ib ra ry  O per at io ns

- A n n u a li z a ti o n  o f re s to re d
1977 p o s i t io n s ........................... — 650,00 0 — +1 00 ,000

- L i te r a tu r e  a c q u i s i t io n s ......... — 87 5,00 0 — +1 50 ,000
- Computer r e n ta l  i n c r e a s e . . . . — 2, 080,0 00 — +1 32 ,000

3. Program  Management - Pos ta ge
co st in c re a s e .................................... — 38 2,00 0 — +1 00 ,000

S u b to ta l........................... . . . . . . . . . +1 ,0 68 ,0 00

T o ta l in c re a s e s ............ . . . . . . . . . +1 ,6 05 ,0 00

D ec re as es
A. B u i l t - in :

1. Employment sa vin gs -  e f f e c t
of one  day le s s  pay in
FY 19 78 .................................................. 472 12 ,0 23 ,0 00 — -5 5, 00 0

-5 5, 00 0

• B. Pro gram:
1. Program  ma nageme nt........................... 79 2, 09 1,0 00 -2 -3 8, 00 0

S u b to ta l........................... — — -2 -3 8, 000
T o ta l d e c re a s e s ............ . . . . . . -2 -9 3, 000

Net ch an ge . -2  +1,5 12 ,0 00
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O bl ig at io ns  by A cti v it y

1977 1978 In cr eas e or
Page A pp ro pr ia tion Es tim ate Decrease
Re f. Pos. Amount Pos. Amount Po s. Amount

243 Me dical L ib ra ry  
A ss is ta nc e

T o ta l................................... . . . 8,0 00 ,00 0 . . . 7,9 87 ,00 0 — -13 ,00 0

D ir ec t Ope ra tio ns :

245 L is te r  H il l N a t' l C tr . 
fo r Bio medical Communi­
c a ti o n s ....................................... 24 4,7 30 ,00 0 24 4,7 75 ,000  — +45,000

247 Nat io na l Medical
Au diov isu al  Cen te r................. 88 3,4 01 ,00 0 88 3,5 61 ,00 0 —- +160,000

249 Lib ra ry  O pe ra tion s................... 264 11,14 3,0 00 264 11,865,0 00  — +722,000

251 Toxic olo gy  In fo rm at io n........... 17 2,1 66 ,00 0 17 2,2 06 ,00 0 - - - +40,000

253 Program Management...................
(S tand ard Lev el User  Charge)

79 5,7 94 ,00 0
(23 5,0 00)

77 6,3 52 ,00 0 -2
(38 3,0 00)

+558,000
(+148,0 00)

S u b to ta l..................................... 472 27 ,23 4,0 00 470 28 ,75 9,0 00  -2 1,52 5,000

T ota l O bli gat io ns...................
(S tand ard Level  Use r Charge)

472 35,234,0 00
(23 5,0 00)

470 36 ,746 ,00 0 -2
(38 3,0 00)

+1,512,000
(+148,000)
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O b li g a ti o n s  by  O bje ct

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se
o r

Dec re as e

T o ta l number of pe rm an en t p o s i t i o n s . . . . 472 470 -2

F u ll -t im e  e q u iv a le n t o f a l l  o th e r
p o s i t io n s ............................................................. 44 44 . . .

Ave rage  numb er of a l l  em pl oy ee s................ 539 536 -2

P ers onnel co m pe nsa tion:

Pe rm an en t p o s i t io n s ...........................................
P o s it io n s  o th e r  th an  per m an en t...................
O th er  pers o n n el com pen sa tion.......................

S u b to ta l,  p e rs onnel com pensa tion .........

P ers onnel b e n e f i t s ..................................................

T ra v e l and tr a n s p o r ta t io n  of p e rs o n s .........

T ra n s p o r ta ti o n  o f th in g s ....................................

R en t,  co mmun icat ions  and u t i l i t i e s ..............

P r in ti n g  and re p ro d u c ti o n ..................................

O th er s e rv ic e s :

P ro je c t c o n t r a c ts ................................................

Payment  fo r  c e n t r a l ly  fu rn is h e d
s e r v ic e s ...............................................................

O th e r..........................................................................

S upp li es  and M a te r ia ls ............................... . . . .

Eq ui pm en t......................................................................

L i t e r a tu r e ....................................................................

G ra n ts , s u b s id ie s  and c o n t r ib u t io n s ............

T o ta l o b li g a ti o n s  by o b je c t ...................

9 ,2 57,0 00
81 4, 00 0
11 6,00 0

9 ,9 14,0 00
85 4,00 0
116,00 0

+6 57 ,000  
+4 0,00 0

10,1 87 ,0 00 10 ,8 84 ,0 00 +6 97 ,000

1,0 31,0 00 1,1 01 ,0 00 +7 0,00 0

17 7,00 0 185,00 0 +8 ,000

37 ,0 00  ■ 29 ,000 -8 ,0 00

2,7 49,0 00 2, 981,0 00 +2 32 ,000

49 6, 00 0 49 6, 00 0 . . .

6 ,2 40,0 00 6, 240,0 00 . . .

2 ,2 84,0 00 2 ,5 69,0 00 +2 85 ,000

2,4 64,0 00 2, 555,0 00 +9 1,00 0

39 9,00 0 39 9,00 0 . . .

29 5,00 0 29 5,00 0 —

87 5,00 0 1, 025,0 00 +1 50 ,000

8 ,0 00,0 00 7,9 87 ,0 00 -1 3, 000

35 ,2 34 ,0 00 36 ,7 46, 000 +1,5 12 ,0 00



Authorizing Legislation

Legislation

__________ 1978______________
Appropriation 

Authorized Requested

Public Health Service Act

Section 381 - Purpose and Estab­
lishment of Library...........  Indefinite

Health Services Research, Health 
Statistics, and Medical Libraries 
Act of 1975

Section 393 through 397.......  1 /

$28,759,000

7,987,000 2/

Tota l. ... $36,746,000

1/ Amount to be determined in extending legislation.

2/ Authorization expires September 30, 1977; extension legislation 
pending.
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N at io na l L ib ra ry  of Med icine

Comparable

Year

Budget
Es tim ate  

to Con gress
House

Allowance
Senate

Allow ance App ro pr ia tio n

1968 21,16 2,0 00 18,662 ,000 21,162,0 00 19,912 ,000

1969 19,17 2,0 00 16,99 7,0 00 19,02 0,0 00 18,00 8,5 00

1970 22,88 2,0 00 19,68 2,0 00 19,682,0 00 19,68 2,0 00

1971 19,76 9,0 00 19,84 3,0 00 22,307,0 00 20,84 3,0 00

1972 21,98 1,0 00 22,78 1,0 00 25,086,0 00 24,08 6,0 00

1973 24,99 4,0 00 28,48 8,0 00 28 ,98 8,0 00 28 ,48 8,0 00  1/

1974 24 ,99 4,0 00 25,79 6,0 00 25,796,0 00 25 ,42 6,0 00  2/

1975 27,73 8,0 00 28,048,0 00 29,348,0 00 28,84 8,0 00

1976 28,81 5,0 00 28,994,0 00 29,744,0 00 29, 244,0 00

1977 35,23 4,0 00 35,23 4,0 00 35,234,0 00 35,234,0 00

1978 36,74 6,0 00

1/  Note: Th is ap pro pri at io n  au th o ri ty  was th e co nt in ui ng  re so lu ti o n .
The ap pro pri at io ns amount was the House Allowanc e, which was 
the lower of  the House or  Senate amounts in  the f i r s t  ve toed  
b i l l .

2/  App ro pr ia tio n a f te r  re duct io n  as  au th ori ze d by P.L.  93- 192 .

8 7-1 55  0  -  77 -  76
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N ati ona l L ib ra ry  o f M ed icine

A ctu al

Bud get

Ye ar
Est im at e 

to  Co ng ress
House

Al lowan ce
Sen at e

Allowa nce A p p ro p ri a ti o n

1968 21, 16 2, 00 0 18,6 62,0 00 21,1 62, 000 19 ,9 12, 000

1969 19 ,1 72 ,0 00 17,1 49,0 00 19 ,1 72 ,0 00 18 ,1 60, 000

1970 22, 88 2, 00 0 19,6 82,0 00 19,6 82, 000 19 ,6 82 ,0 00

1971 19, 76 9, 00 0 19,7 69,0 00 22 ,2 33 ,0 00 21 ,4 40, 000

1972 21, 98 1, 00 0 22,7 81,0 00 25 ,0 86 ,0 00 24 ,1 27 ,0 00

1973 28, 56 8, 00 0 28,5 68,0 00 29,0 68 ,0 00 28 ,5 68 ,0 00  1/

1974 24 ,9 94 ,0 00 25,8 71,0 00 25,8 71 ,0 00 25 ,8 71, 000  2 /

1975 ’ 27 ,7 38 ,0 00 21,7 68,0 00 3 / 29,3 50, 000 28 ,8 50 ,0 00

1976 28, 81 5, 00 0 28,8 15,0 00 29,5 65 ,0 00 29 ,0 65 ,0 00

1977 35, 23 4, 00 0 35,2 34,0 00 35,2 34, 000 35 ,2 34 ,0 00

1978 36, 74 6, 00 0

1 / This  a p p ro p r ia ti o n  a u th o r it y  was th e  c o n ti n u in g  re s o lu t io n .  
The a p p ro p r ia ti o n s  amount was  th e  House A llo w an ce , wh ich was 
th e  lower  o f th e  House o r Senate  am ounts  in  th e  f i r s t  ve to ed  
b i l l .

2J A p pro p ri a ti on  a f t e r  re d u c ti o n  as a u th o ri z e d  by  P .L . 93 -1 92 .

2 /  Exc lu de s M ed ic al  L ib ra ry  A ss is ta n c e  G ra nts  n o t consi d e re d  by 
House due  to  la c k  o f l e g i s l a t i v e  a u th o r iz a ti o n .
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J u s t i f i c a t i o n

N a ti o n a l L ib ra ry  o f M ed ic ine

1977
A p p ro p ri a ti o n

1978
E st im ate

In c re a se  o r
Dec re as e------------

Pos. Amount Po s. Amount Pos . Amount

M ed ic al  L ib ra ry
8 ,0 00,0 00 7,9 87,0 00 -1 3,0 00

D ir e c t O p era ti o n s:

L i s te r  H il l N ati ona l 
C en te r fo r  B io m ed ical  
Co mmun icat ions .................... . 24 4,7 30 ,0 00 24 4 ,7 75 ,0 00 — +4 5,00 0

N ati o n a l M ed ic al  Au dio ­
v is u a l C e n te r...................... . 88 3,3 11,0 00 88 3,4 71,0 00 — +1 60 ,000

L ib ra ry  O p e ra ti o n s ............. ..  264 11 ,2 33 ,0 00 264 11 ,9 55, 00 0 . . . +7 22 ,000

T ox ic olo gy  In fo rm a ti o n .. ,..  17 2,1 66,0 00 17 2,2 06,0 00 . . . +4 0,00 0

Prog ram  Ma nag ement ........... . . .  79 5,7 94, 000 77 6,3 52,0 00 -2 +5 58 ,000

S u b to ta l........................... . .  472 27,2 34,0 00 470 28 ,7 59, 00 0 -2 1, 52 5,0 00

T o ta l O b l ig a t io n s . . . . . .  472 35,2 34,0 00 470 36,7 46, 000 -2 +1,5 12 ,0 00

G en er al  S ta te m ent

The N a ti o n a l L ib ra ry  o f M ed ic in e Ac t e s ta b li s h e d  th e  N a ti o n a l L ib ra ry  o f 
M ed ic in e (NLM) on Au gust 3 , 1956 . This  l e g i s l a t i o n  a ss ig n ed  to  th e  NLM th e 
m is si o n  of a s s i s t in g  th e  advanc em en t o f m edic al  and  r e la te d  sc ie n c e s  by  f o s t e r ­
in g  th e  d is se m in a ti o n  and  ex ch an ge  o f m e d ic a l,  s c i e n t i f i c  and  o th e r  r e la te d  
in fo rm a ti o n  wh ich i s  im port an t to  th e  p ro g re ss  o f m ed ic in e and  to  th e  p u b li c  
h e a l th . To ac co m pl is h i t s  m is s io n  th e  L ib ra ry  undert akes  pr og ram i n i t i a t i v e s  
which  can be  c a te g o r iz e d  in to  th re e  m aj or a re as  o f em ph as is  - l ib r a r y  and  in f o r ­
m ation  s e r v ic e s , re se a rc h  and  de ve lo pm en t in  b io m edic al  co m m un ic at io ns , and  su p p o rt  
to  in d iv id u a ls  and  i n s t i t u t i o n s  th ro ugh th e  M ed ic al  L ib ra ry  A ss is ta n ce  Prog ram.
To a id  in  th e  man agem ent o f th e  L ib ra ry 's  re so u rc e s  and  to  enab le  ea ch  o f th e  
v a ri o u s  pr og ram comp onents to  e f f e c t iv e ly  c o n tr ib u te  to  th e  ac co mpl ishm en t o f th e 
NLM's m is s io n , th e  co nce pt o f a N a ti o n a l B io m ed ic al  Coran un ic at io ns  Ne twork  (BCN) 
ha s be en  de vel ope d w it h  C ongre ss io na l en co ur ag em en t.  The BCN now li n k s  th e  
L ib ra ry  w it h  th e  m aj or  h e a l th  c a re  f a c i l i t i e s ,  m ed ic al  ed u ca ti o n  c e n te r s , re s e a rc h  
i n s t i t u t i o n s  and  p r iv a te  in d u s t r i e s  which  ha ve  a need fo r b io m ed ic al and  h e a lt h  
r e la te d  in fo rm a ti o n . The c o n ti n u o u s ly  in c re a s in g  grow th  in  demand fo r  th ose  
s e rv ic e s  which  a re  o ff e re d  th ro ugh th e  BCN is  a te st im ony to  th e  su ccess  o f th e  
co n cep t.  N o tw ithst and in g  th e  re cogn iz ed  su ccess  o f th e  Networ k,  i t  i s  th e  
L ib ra ry 's  goal to  mod ify  th e  d i r e c t io n  o f th e  BCN in  a ma nner which  w i l l  p la c e  
g re a te r  em ph as is  on  th e  d is se m in a ti o n  o f re le v a n t in fo rm ati o n  to  th e  h e a l th  
care  com mun ity and in de ed  to  th e  in d iv id u a l h e a l th  p r a c t i t i o n e r  and  c l i n i c i a n  
in  an e f f o r t  to  more  e f f e c t iv e ly  t r a n s l a t e  know led ge  d e ri v e d  fro m re s e a rc h  in to  
th e  h e a l th  care  d e li v e ry  sy st em . The n a r r a t iv e  wh ich fo ll ow s i s  a d e s c r ip t io n  of  
how ea ch  o f th re e  m aj or  a re a s  o f em ph as is  w i l l  c o n tr ib u te  to  th a t  goa l in  FY 1978.
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M ed ic al  L ib ra ry  A ss is ta n ce

The L ib ra ry 's  prog rams  of M ed ical  L ib ra ry  A ss is ta n ce  (MIA) a re  desi gned to  
im prove h e a lt h  in fo rm ati on  s e rv ic e s  by p ro v id in g  g ra n ts  to  t r a in  and up gr ad e 
p ro fe s s io n a l h e a lt h  pers onnel in  th e  t r a n s f e r  o f h e a lt h  in fo rm a ti o n , to  s tr e n g th e n  
m edic al  li b r a r y  re so u rc es  e s p e c ia ll y  a t lo c a l le v e ls ,  and  to  su pport  and  m a in ta in  
a R eg io nal  M ed ical  L ib ra r ie s  Network (RML) in  su pport  of  h e a lt h  p ro fe s s io n a ls  
th ro ugh sm a ll e r m ed ic al  l i b r a r i e s  in  th e  Uni te d S ta te s .  Two MLA prog rams w il l 
move in to  new ph as es  o f e v o lu ti o n  as  th ey  s t r i v e  to  b e t t e r  me et th e  ne ed s of  
th e  h e a l th  care  d e li v e ry  com munity . C u rr en tl y  underway is  th e  f i r s t  ph as e of  
a new i n i t i a t i v e  d ir e c te d  a t  e s ta b li s h in g  c o o p era ti v e , re so u rc e  sh a ri n g  li b r a r y  
c o n s o r ti a  among th e n a t io n 's  com mun ity h e a lt h  care  i n s t i t u t i o n s .  The o p e ra ti o n a l 
ph as e w i l l  begin  in  FY 1978 w ith two i n i t i a t i v e s :  1) to  e s ta b l i s h  in  m ed ic al  
l i b r a r i e s  e n tr y  p o in ts  to  th e  RML Ne tw ork; 2) to  e s ta b l i s h  o u t l e t s  fo r  lo c a l access  to  ad va nc ed  h e a lt h  sc ie n c e  in fo rm ati o n  sy st em s.

The R eg io na l M ed ical  L ib ra ry  Program  (RML) w il l con ti nue  to  de vel op  e f fe c ti v e  
in fo rm ati o n  s e rv ic e  m o d a li ti e s  in  FY 1978. U n ti l now, em ph as is  ha d be en  on 
doc ument  d e li v e ry  a c t i v i t i e s ,  ho wev er , th e re  i s  a nee d to  move beyond docume nt 
d e li v e ry  a c t i v i t i e s  to  new a re as  of re g io n a l in fo rm ati o n  t r a n s f e r .  Thi s pro gra m 
ex pan si on  w i l l  r e s u l t  in  an aug me nted ro le  fo r th e  RML's. They w i l l  change  
em ph as is  from  serv in g  as  docume nt d e li v e ry  c o o rd in a to rs  to  support  th e  c o n so r ti a  
pr og ram d e sc ri b ed  ab ove and  w i l l  a c t as  dem onst ra ti on  and  in fo rm ati o n  d is se m i­
n a ti o n  c e n te r s . Ex pa ns ion of  th e  ro le  of RML's in  c o n ju n c ti o n  w it h  fu r th e r  
de ve lo pm en t of  th e  c o n s o r ti a  w il l improve in fo rm ati o n  access  fo r h e a l th  car e  
p r a c t i t io n e r s  by in c re a s in g  marke dly th e  number o f h e a lt h  p ro fe s s io n a ls  w ith  im med ia te  access  to  th e  ne tw or k.

R es ea rc h and Dev elop ment

The re sea rc h  and de ve lopm en t com ponent  o f th e NLM, th e L i s te r  H il l N ational C en te r fo r  Bio m ed ical  Co mmun icat ions , was e s ta b li s h e d  to  exp lo re  th e  a p p li c a ti o n  
o f ad va nc es  in  co mpu ter and  comm un icat ions  te ch nolo gy to  th e  imp rov ement of  
b io m ed ic al in fo rm ati on  t r a n s f e r .  The C en te r addre ss es th is  b io m edic al  in f o r ­
m ation  t r a n s f e r  pro cess  in  su pport  o f h e a lt h  sc ie n ce  e d uca ti on  and  re s e a rc h , an d in  th e  d e li v e ry  o f h e a lt h  s e r v ic e s .

The t r a n s fe r  of re s e a rc h  r e s u l t s  to  c l i n i c a l  a p p li c a ti o n  ca n be  more 
b e n e f ic ia l  i f  th e in fo rm ati o n  bein g  d is se m in a te d  i s  o rg an iz ed  in  a way th a t 
pe rm it s  i t s  id e n t i f i c a t io n  and r e t r i e v a l  in  re sp on se  to  s p e c if i c  c l i n i c a l  
pro ble m s.  Thi s improves th e  q u a li ty  o f h e a lt h  care  d e li v e ry  as  p r a c t i t io n e r s  
ha ve  more  ra p id  acc es s to  c u rr e n t in fo rm ati o n  d i r e c t ly  re le v a n t to  t h e i r  p a t i e n t 's  
pro bl em s.  In  FY 1978 th e  C en te r,  in  c o ll a b o ra ti o n  w ith  c l i n i c a l  s o c ie t ie s  and 
o th e r  h e a lt h  e n t i t i e s ,  w i l l  de ve lo p exper im enta l sy stem s mo de ls to  imp rov e th is  a sp e c t of th e  t r a n s fe r  of b io m edic al  in fo rm ati on .

The C en te r w i l l  c on ti nue  i t s  em ph as is  on im prov ing th e  a p p li c a ti o n  of  
co mpu ter te chnol ogy  to  in fo rm ati on  h a n d li n g . The power o f m in ic om pu te rs  and 
m ic ro p ro cesso rs  ca n be  employ ed e f f e c t iv e ly  and e x te n s iv e ly  in  in fo rm ati o n  
t r a n s f e r .  T h e ir  a p p li c a ti o n  to  l ib r a r y  managem ent and m ed ic al  e d u ca ti o n  w il l be  exp lo re d .

The C en te r w il l a ls o  exp lo re  th e  use  of  hig h sp eed d a ta  tr a n sm is s io n  v ia  
s a t e l l i t e  and o th e r co mmun icat ions  ch an nels  fo r  in te rc o n n e c ti n g  co mpu ter d a ta  ban ks.  Th ese c a p a b i l i t i e s  w i l l  en ha nc e th e  d e li v e ry  of  h e a lt h  s e rv ic e s  by 
p e rm it ti n g  sm all , remote f a c i l i t i e s  to  have  access  to  re so u rc es  su ch  as  la rg e  in fo rm a ti o n  ba nk s wh ich ca n only  be  su pport ed  a t la rg e  c o n tr o l f a c i l i t i e s .

The L i s te r  H il l C en te r is  mo vin g fro m al m os t ex c lu s iv e  us e o f c o n tr a c to rs  fo r re se a rc h  and  de ve lo pm en t to  s o p h is ti c a te d  in -h ouse  c a p a b il it y  in  b io m edic al  
co mpu te r and co mmun icat ions  re s e a rc h . With  th e sc hed ul ed  co m ple ti on  o f th e
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new L is te r  H il l C en te r B u il d in g  in  l a t e  1979, a d d it io n a l manpower re so u rc es  w it h  
new e x p e r ti s e  a re  need ed  to  f u l l y  u t i l i z e  th e  new co mmun icat ions  te ch nolo gy 
la b o ra to r ie s  to  be  con ta in ed  in  th is  f a c i l i t y .  S ta f f in g  i s  th e  key  to  p ro g re ss  
in  b io m ed ic al  comm un icat ion e x p eri m e n ta ti o n .

L ib ra ry  and  In fo rm ati on  S e rv ic e s

Tho se NLM com ponents  which  a re  re sp o n s ib le  fo r  th e  s e rv ic e  o p e ra ti o n s  
a cq u ir e  re le v a n t in fo rm ati o n  in  th e  for m of p r in te d  l i t e r a t u r e ,  a u d io v is u a ls , 
and  m ed ic al  d a ta . The in fo rm a ti o n  i s  o rg an iz ed  in to  co m put er iz ed  d a ta  b a se s , 
b ib li o g ra p h ie s , and  c a ta lo g s  and  d is se m in a te d  th ro ugh th e  B io m ed ic al  Communi­
c a ti o n s  Ne twork . These  comp onen ts a ls o  pro v id e t r a d i t i o n a l  l ib r a r y  s e rv ic e s  
su ch  as  re fe re n c e  and  re sea rc h  a s s is ta n c e .

Dur ing FY 1978 em ph as is w i l l  be  p la ced  on ex pa nd in g th e  co ve ra ge  of  th e  
c o l le c t io n  to  in c lu d e  in fo rm ati o n  wh ich i s  d i r e c t ly  r e la te d  to  h e a lt h  car e 
d e li v e ry ; on  de ve lo pm en t of a d d it io n a l au to m at ed /c om pute ri ze d  p ro cedure s to  
improve th e  ti m e li n e s s  of in fo rm ati o n  in clu ded  in  th e  c o l le c t io n  and th e 
v a ri o u s  o n - li n e  s e r v ic e s ' d a ta  b a se s ; an d,  on p la c in g  te rm in a ls  fo r  ou r o n - li n e  
s e rv ic e s  in  h e a l th  care  f a c i l i t i e s .  S p e c i f ic a l ly , th e  c o l le c t io n  w i l l  be  en ha nc ed  
to  in c lu d e  more  m a te r ia l which  ha s d i r e c t  c l i n i c a l  a p p l ic a b i l i ty .  Co verag e o f 
newly em ergin g a re as  o f i n t e r e s t  su ch  as  th e  s o c ia l ,  e th ic a l  and  le g a l a sp e c ts  
o f m ed ic in e w i l l  be  in c re a se d . The im ple m en ta ti on  of  au to m at ed  co m pu te rize d 
te ch n iq u es  w i l l  be  ta rg e te d  a t  im pr ov ing th e  e f f ic ie n c y  of l ib r a r y  p ro cess in g  
fu n c ti o n s . The new te chnolo gy wh ich i s  de ve lo pe d fo r  th is  pu rp os e w i l l  be made 
a v a i la b le  to  m aj or h e a lt h  c a re  i n s t i t u t i o n s  fo r  a p p li c a ti o n  to  t h e i r  own 
l i t e r a t u r e  and  d a ta  hand li ng  pro ble m s.

Use of th e  N1M o n - li n e  s e rv ic e s  ha s continued to  grow ra p id ly . The number 
of  sea rc h es  pe rfor m ed  on th e  o n - li n e  sy stem s s l i g h t ly  ex ce ed ed  25 0,00 0 in  FY 197 4.
In  FY 1978 th e number of  se a rc h es  w i l l  su rp ass  650, 000. The L ib ra ry 's  g re a te s t 
im pa ct  on h e a l th  care  d e li v e ry  ca n b e s t be re a li z e d  by ex pa nd in g in  FY 1978 th e  
use  o f i t s  o n - li n e  s e rv ic e s  in to  h o s p it a ls  and  o th e r  h e a l th  care  f a c i l i t i e s .  
P re s e n tl y  o f 534 u se r o rg a n iz a ti o n s , 159 a re  in  h o s p i ta ls  and o th e r  h e a lt h  care  
f a c i l i t i e s .  I t  i s  a n ti c ip a te d  th a t o n - li n e  s e rv ic e s  w i l l  be  a v a il a b le  in  a d d it io n a l 
su ch  o rg a n iz a ti o n s  by th e end o f FY 1978.

The Tox ic ol og y In fo rm ati on  Pro gram (T IP) i s  re s p o n s ib le  fo r  c o ll e c ti n g  and 
o rg a n iz in g  to x ic o lo gy  d a ta  fro m a v a r ie ty  of so u rc es  and  ma kin g i t  more  re a d il y  
a v a i la b le  to  i t s  u se r co mmun iti es  in  in d u s tr y , u n iv e r s i t i e s ,  h e a l th  c a re  f a c i l i t i e s  
and  governm ent a g en c ie s . TIP  o b ta in s  in fo rm ati o n  fro m p ub li shed  s c i e n t i f i c  
l i t e r a t u r e ,  f i l e s  of go ver nm en ta l,  in d u s t r i a l  and  acad em ic o rg a n iz a ti o n s  in  many 
fo rm ats ; o rg an iz es  and  e n te rs  t h i s  in fo rm ati o n  in to  co m pute ri ze d s to ra g e  and 
r e t r i e v a l  sy st em s.  TIP a ls o  p la y s  a ke y ro le  in  c o o rd in a ti n g  to x ic o lo g y  in f o r ­
m ation  a c t i v i t i e s  w it h in  DHEW.

T IP 's  u ser co mmun iti es  u t i l i z e  t h i s  to x ic o lo g y  d a ta  fo r  many pu rp os es  wh ich  
im pa ct  on th e  h e a lt h  of Am er ic an s.  S p e c i f ic a l ly ,  th e  d a ta  i s  u t i l i z e d  by 
h e a l th  p ro fe s s io n a ls  in  th e  p re v e n ti o n  of in ju ry  due  to  ex po su re  to  to x ic  
chem ic als  in  th e  wor kp la ce  o r th e  home;  in  w r it in g  re g u la ti o n s  and tr a c k in g  
co m pl ia nc e e f f o r t s  in  th e  f i e ld  of d ru gs , p e s ti c id e s  and  ha za rd ous ho us eh ol d 
p ro d u c ts ; in  id e n ti fy in g  and m on it o ri ng  th e  en vir onm enta l e f f e c ts  of  chem ic a ls ; 
and  in  wide  ra ng in g  re sea rc h  on  th e b io lo g ic a l e f f e c t s  of chem ic a ls . Du rin g 
FY 1978 TIP  w i l l  c o n ce n tr a te  i t s  e f f o r t s  on im pr ov in g th e  u t i l i t y  o f i t s  v a ri o u s  
s e rv ic e s  to  i t s  u se r co mmun iti es  th ro ugh en ri ch m en ts  and  ex pa nsi on  of  i t s  d a ta  
b a se s . Fo r ex am ple,  T0XLINE, an  o n - li n e  to x ic o lo g y  d a ta  b a se , w i l l  be  en hanced  
w it h  s p e c ia l f i l e s  on dr ug  in te r f e r e n c e ,  te ra to g e n e s is  and  dr ug  in te ra c ti o n s  
th a t  a re  of s p e c ia l i n t e r e s t  to  th e  h e a lt h  p r a c t i t io n e r .  CHEMLINE, wh ich is  
an o n - li n e  ch em ic al  d ic ti o n a ry , w i l l  be  expanded  to  in c lu d e  30 0,00 0 ch em ic al  
re c o rd s .
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The National Medical Audiovisual Center (NMAC) provides educational technology 
assistance to health related institutions by developing, distributing, and 
encouraging the use of effective learning materials and innovative instructional 
techniques in support of health sciences education. In the recent past NMAC 
placed primary emphasis on preparations for teaching basic science in under­
graduate health science curricula. A major thrust will be made to extend NMAC's 
program efforts in educational technology to all levels of health education with 
greater emphasis being given to improving the continuing education of health 
professionals since the knowledge and skills of the medical practitioner can 
rapidly become outdated by new technological advances. In cooperation with 
other organizations involved in continuing education programs, NMAC will implement 
a variety of projects to help provide appropriate multi-media educational 
materials to update health care practitioners.

The NLM FY 1978 budget request represents an increase of $1,512,000 over 
the FY 1977 level. This increase will be utilized to fund necessary mandatory 
cost increases and reflects a two position reduction in FY 1978.
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MEDICAL LIBRARY ASSISTANCE PROGRAM

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount

Medical Library Assistance
Program................... . --- 8,000,000 7,987,000 -13,000

No. of Awards............... 168 165 -3

The NLM administers a program of grants to assist medical libraries in 
developing better health information services, particularly services that relate 
to the development of the Biomedical Communications Network. Types of support 
for medical libraries include: (1) Resource Improvement Grants, (2) Resource 
Project Grants, (3) Training Grants, (4) Research and Demonstration Grants,
(5) Special Scientific Projects, and (6) Publication Grants. In addition, the 
NLM provides contract support for the maintenance and operation of ten Regional 
Medical Libraries (RML) which serve as focal points for region-wide planning 
and regional health information services. Excluding the RML's and the Resource 
Improvement Grants a brief description of the remaining types of support grants 
and their particular areas of emphasis for FY 1978 follows. Because the RML's 
and Resource Improvement Grants will undergo significant modification in FY 1978, 
a more detailed program description will be presented.

Resource Project Grants are available to assist health science libraries 
to initiate, expand, or improve services to educators, students, researchers and 
practitioners. The funds are intended to serve a "seeding" purpose where 
assurance is given that support beyond the grant will be assumed by the requesting 
organization. The grants are not intended to subsidize a library's normal 
operating costs or to provide for the development of book and journal collections. 
Resource Project Grants are closely related to the programs of the Regional 
Medical Libraries and are viewed as complementary activities in the development 
of the Regional Medical Library Network.

The goal of the Training Grant Program is to promote the integration of 
computer technology into all phases of clinical medicine--teaching, practice, 
and research. Priority will be given to projects designed for teachers or 
potential faculty members in the health sciences. As a result of their training 
the participants should be able to utilize computer technology as an aid in the 
solution of health problems. The grantee schools are expected to have well- 
established computer facilities, a strong research and education program, 
experienced staff and faculty, and fundamental courses available in related 
areas such as educational technology, communication science, and information 
science.

Research and Demonstration Grants for basic and applied research projects 
support investigations into more effective methods for processing and dissemi­
nating health information. These grants support innovative pilot projects to 
translate experimental results into actual operation. The general areas of 
support include biomedical librarianship and information science, application 
of new technologies, biomedical communications, and information activities 
relating to continuing education.

Special Scientific Project Grants support scientists, scholars, and 
practitioners in the health professions to write scholarly treatises on major 
health issues, disciplines, or medical problem areas. The objective of such 
scholarships is to assemble, analyze, synthesize and publish current authoritative 
knowledge. Priority will be given in FY 1978 to problem areas which are of 
particular concern to the health practitioner.
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P u b li c a ti o n  Gra nt s pro vid e li m it e d  su pport  fo r  s c i e n t i f i c  p u b li c a ti o n s  of  
p a r t i c u la r  s ig n if ic a n c e  to  th e n a ti o n a l h e a l th  e f f o r t .  Su pp or t i s  no t pro vid ed 
fo r  th e  p re p a ra ti o n  o r p u b li c a ti o n  o f te x tb ooks o r o th e r monog raphs which  a re  
co m m er ci al ly  v ia b le . G ra nt s are  a v a i la b le  fo r p re p a ri n g  and p u b li sh in g :
(1 ) c r i t i c a l  re vi ew s and monog raphs on th e  p re se n t s t a t e  of  bi om edic al  re s e a rc h  
o r h e a lt h  c a re ; (2 ) p u b li c a ti o n s  in  m edic al  l ib r a r ia n s h ip ,  h e a lt h  in fo rm ati o n  
s c ie n c e s , and  bio m ed ic al  co mmun icat ions ; (3 ) se co nd ar y in fo rm ati o n  to o ls  su ch  
as  ha nd bo ok s, d i r e c to r ie s ,  m an ua ls , b ib li o g r a p h ie s , and a t l a s e s ;  (4 ) p ro ceed in gs 
o f co nfe re nce  sy mp osia r e la te d  to  im port an t U.S.  h e a lt h  ne ed s.

Fu nd ing in  FY 1978 fo r th e  f iv e  g ra n t prog rams desc ri b ed  in  th e  p re ced in g  
para gra phs w i l l  be a t  le v e ls  s l ig h t ly  be low FY 1977 le v e ls ,  and th e re  w i l l  be  a 
corr esp ondin g  dr op  in  th e number o f aw ard s made .

The R eg io na l M ed ical  L ib ra ry  (RML) Program  w i l l  re c e iv e  in c re a se d  a t te n t io n  
and  new d i r e c t io n  in  FY 1978. From a h i s t o r i c a l  p e rs p e c ti v e  th e  RML prog ram 
e s ta b li s h e d  a ne tw or k s t ru c tu re  among th e n a t io n 's  m ed ic al  sc hoo ls  and  o th e r 
h e a lt h  r e la te d  in s t i t u t i o n s  to  f a c i l i t a t e  th e  ex chan ge  and p ro v is io n  of  h e a lt h  
in fo rm a ti o n . The RML prog ram, su pport ed  i n i t i a l l y  th ro ugh  g ra n ts  and now by 
c o n tr a c ts , ha s c o n tr ib u te d  to  th e  p ro v is io n  of in fo rm ati o n  s e rv ic e s  m os tly  in  
th e  form of docume nt d e li v e ry  ( i n t e r l i b r a r y  lo a n s ) . In c re a s in g  u se r demands on 
th e  ne tw or k ha s re s u lt e d  in  an ap pr ox im at e 15% grow th  r a te  in  docume nt d e li v e ry  
a c t i v i t i e s  per y e a r . Thi s gro wth  r a te  has be en  fund ed  th ro ugh  a c o s t sh ari n g  
ar ra ng em en t w ith  an in c re a s in g  amount of th e  c o s t bein g assu med  by th e  p a r t ic ip a t in g  
i n s t i t u t i o n s  and t h e i r  c o n s ti tu e n ts . At th e  same tim e,  th e RML's, in  re c o g n it io n  
o f th e ne ed  fo r su pport in g  o th e r in fo rm ati o n  s e rv ic e s , a re  beg in n in g  a r e a ll o c a ti o n  
o f N1M su pport  beyon d docume nt d e li v e ry  a c t i v i t i e s  to  expand c a p a b i l i t i e s  fo r 
re g io n a l in fo rm ati o n  tr a n s f e r .

In c re a se d  em ph as is w i l l  be  d ir e c te d  a t  e s ta b l i s h in g  c o o p e ra ti v e , re so u rc e  
sh a r in g  l ib r a r y  c o n so r ti a  among th e n a t io n 's  comm unity  h e a l th  care  i n s t i t u t i o n s .
A co nso rt iu m  w i l l  be composed  of h o s p i ta ls ,  m en ta l h e a lt h  c e n te r s , h e a lt h  care  
d e li v e ry  c l i n i c s ,  and o th e r in s t i t u t i o n s  which  pro v id e in fo rm ati o n  s e rv ic e s  fo r 
h e a l th  p e rs o n n e l.  Thi s prog ram w il l enab le  th e  h e a lt h  p ro fe s s io n a l to  ha ve  
acc ess  to  more  bio m edic al  in fo rm ati o n  a t th e  i n s t i t u t i o n a l  le v e l not on ly  c lo se  
to  h is  work bu t one  th a t i s  a ls o  most fa m il ia r  w ith  h is  need s.  The c o n so r ti a  
w i l l  expand s e rv ic e s  to  u n a f f i l i a t e d  h e a l th  p ro fe s s io n a ls  su ch  as  pharm acis ts  
and d e n t i s t s .
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LISTER HILL NATIONAL CENTER 
FOR

BIOMEDICAL COMMUNICATIONS

1977
Appropriation
Pos. Amount

1978
Estimate

Increase or 
Decrease

Pos. Amount Pos. Amount
Lister Hill Nat'l
Ctr. for Biomedical 
Communications.......... 24 4,730,000 24 4,775,000 +45,000

The Lister Hill Center component of the Library is responsible for exploring 
more effective uses of computer and communications technology in support of 
health services education, research and delivery. The Center is currently 
investigating several methods of information organization, storage, retrieval 
and dissemination to more efficiently integrate newly developed biomedical infor­
mation into the health care delivery system. The targeted audience for most of 
the Center's activities is the practicing health professional. The undertakings 
of the Lister Hill Center can be categorized under three broad headings - computer 
technology, communications technology, and translation activities (validated 
information in terms understood by the practitioner). The first two headings 
represent on-going efforts within the Center. The translation activity is a 
major new initiative which if successful can contribute to improved health care 
delivery.

Computer Technology

Libraries and other institutions involved in the dissemination of biomedical 
information have not, in general, been quick to employ computer technology. The 
reasons include initial cost, lack of technically oriented staff, and an absence 
of cost-effective models to emulate. In addressing this problem the Center is 
developing and demonstrating in its Learning Resource Laboratory models of computer 
technology that can be applied to library functions. The Laboratory is also 
engaged in developing solutions to information processing problems that affect 
the health community broadly. While current prototypes and experimental models 
place emphasis on library applications, the technology itself is potentially 
of value in primary health care and continuing education. It is these applications 
which will receive increased attention in FY 1978.

Another activity of the Laboratory is the development of computer based 
educational materials (CBEM). Several CBEM systems which have been developed 
by health science education institutions are available for demonstration in 
the Laboratory. Each of the systems is unique and their availability in the 
Laboratory provides a centralized facility where they may all be examined and 
compared in an objective forum. CBEM are written in many diverse computer 
languages. One of the goals of the Center is to improve the interinstitutional 
transportability of CBEM by encouraging language standardization within the 
field.

Communications Technology

The Lister Hill Center has for several years successfully engaged in a 
series of demonstration projects which apply satellite communications 
technology to the solution of recognized problems in health education and 
the delivery of health services. Based on this experience and expanding to 
a national experiment, the Center is working with other U.S. health agencies 
and the Canadian Government in utilizing the Communications Technology Satellite 
(CTS) to solve some of these problems using this unique communications system. 
During FY 1977 a number of stationary "broadcast-and-receive" ground stations 
are being installed in the less populated areas of the country. Additionally,
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a b ro a d c a s t s tu d io  w it h in  th e  L ib ra ry  I s  bein g  co m ple te d. A ctu al b ro a d c a s ts  w i l l  
beg in  so on  tb  - r e a f te r  fro m a l l  s i t e s .  The p o s s ib le  a p p li c a ti o n s  o f t h i s  te chno lo gy  
to  h e a l th  c a re  a re  many . Fo r ex am ple, th ey  in c lu d e  p u b li c  and p ro fe s s io n a l 
e d u c a ti o n , coir.- in ic a ti o n  of  re s e a rc h  r e s u l t s ,  te le c o n fe re n c in g , and  rem ot e p ro ­
fe s s io n a l co nt  n a ti o n . In  a l l  case s u ses  o f th e  s a t e l l i t e  w i l l  be  e x p er im e n ta l.  
E v a lu a ti o n  of th e  e f fe c ti v e n e s s  and  e f f ic ie n c y  o f th i s  p ro je c t com pared  to  
a l t e r n a t iv e  sy st em s w il l be  an  im port an t o b je c ti v e  o f th e  C en te r th ro ughout 
FY 1978.

T ra n s la ti o n  P ro je c t

B eg in nin g in  FY 1977 and  co n ti n u in g  fo r  s e v e ra l y e ars  th e  L ib ra ry , as  p a r t 
o f i t s  lo ng -r ange  e f f o r t  to  dev el op a co h ere n t m edic al  in fo rm ati o n  sy st em  to  
se rv e th e  ne ed s o f h e a lt h  p r a c t i t io n e r s ,  i s  u n d e rt a k in g , in  c o o p era ti o n  w it h  
p ro fe s s io n a l and  c l i n i c a l  o rg a n iz a ti o n s , a " t r a n s la t io n  p r o je c t ."  W ha teve r 
th e  in fo rm a ti o n  p ro d u c t,  th e re  i s  a ne ed  fo r a re g u la r ly  updat ed  summ ation  of  
c l i n i c a l l y  re le v a n t in fo rm ati o n  in  ea ch  m aj or d is e a se  a re a . To ac co m pli sh  t h i s  
th e  in fo rm a ti o n  must be  exam ine d fo r i t s  s c i e n t i f i c  acc ura cy  ( a n a ly s i s ) ;  i t  
mu st be s e le c te d  and co nd en se d from th e t o t a l  b io m edic al  d a ta  ba se  o r po ol  
( s y n th e s is ) ;  and  i t  must be  v a li d a te d  fo r  i t s  c l i n i c a l  a p p l ic a b i l i ty  and p re ­
sen te d  in  a la ng ua ge  wh ich  i s  unders to od  by  th e  p r a c t i t i o n e r  ( t r a n s l a t i o n ) .
The p ro c e sse s  of a n a ly s is  and  s y n th e s is  a re  th e  r e s p o n s ib i l i ty  of  su b je c t m a tt e r 
e x p e r ts . In  th e  p a s t th e  t r a n s la t io n  fu n c ti o n  ha s be en  pe rfor m ed  v a r io u s ly  by 
d i f f e r e n t  o rg a n iz a ti o n s  and  ac co m pl is he d w it h  un ev en  e f f e c ti v e n e s s . I t  is  
n ecessa ry  to  ex p lo re  new ways and  to  dev el op  sy stem  mo de ls to  improve th e  o rg a n i­
z a ti o n  and  d i s t r ib u t io n  of an al yze d and sy n th es iz e d  b io m ed ic al in fo rm a ti o n .
Wo rkin g w it h  p ro fe s s io n a l gr ou ps  NLM w i l l  dev el op  t r a n s la t io n  mo de ls th a t em phasi ze  
new kn ow ledge wh ich ha s a p p l ic a b i l i ty  to  th e  pr ob lems fa ce d by  th e  p r a c t i t io n e r .
The f i r s t  b a s ic  re qu ir em ent i s  th a t th e  in fo rm a ti o n  pro v id ed  mu st be  c le a r ly  
re sp o n si v e  to  th e  p r a c t i t i o n e r 's  im med ia te  need s.  M oreo ve r, i t  mu st be  a v a i la b le  
e s s e n t i a l ly  on  demand. E xp er ie nce  j u s t i f i e s  th e  as su m ption th a t th e  p h y s ic ia n  
i s  more l i k e ly  to  a c t on and  le a rn  from in fo rm ati o n  su p p li e d  in  re sp onse  to  an 
in q u ir y  re g a rd in g  an im med ia te  c l i n i c a l  pr ob le m . F in a ll y , th e  in fo rm a ti o n  must 
be  tr a n s m it te d  in  te rm s wh ich a re  r e a d il y  und ers to o d . . The goal o f th e  NLM i s  to  
d evelo p , in  c o o p era ti o n  w it h  p ro fe s s io n a l m edic al  g ro ups,  a new p ro cess  by  wh ich  
m ed ic al  in fo rm a ti o n  ca n be  i d e n t i f i e d ,  o rg an iz ed  and d i s t r ib u te d  in  re sp onse  to  
s p e c i f i c  c l i n i c a l  q u e s ti o n s .
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NATIONAL MEDICAL AUDIOVISUAL CENTER

1977 1978 Increase or
Appropriation Estimate Decrease
Pos. Amount Pos. Amount Pos. Amount

National Medical 
Audiovisual Center...... . 88 3,401,000 88 3,561,000 +160,000

The National Medical Audiovisual Center (NMAC) administers an active program
to foster the development and promote the use of effective learning materials 
and innovative instructional techniques ("Educational Technology") in support 
of health science education.

Learning Resources Program

To meet the increasingly complex demands which have been placed on health 
science educators, NMAC has strengthened its capabilities in the application of 
education technology. In 1975 a collaborative program was established between 
NMAC and the Bureau of Health Manpower of the Health Resources Administration.
This effort, known as the Learning Resources Program, develops valid methods 
for assisting health educators in such areas as: (1) integrating scientific 
knowledge with clinical skills in health care delivery; (2) teaching such 
knowledge and skills to audiences possessing different knowledge levels and 
learning abilities; and (3) maintaining the quality of educational systems 
through use of validation and feedback mechanisms.

The Learning Resources Program is improving educational efficiency in the 
health sciences by developing methods for and training educators in: (1) job 
and performance analysis techniques which increase the relevance of the curricula 
for the learner and provides for better utilization of limited educational 
resources; (2) relating health care tasks to specific groups, thereby enabling 
better utilization of health professionals, building career ladders, and promoting 
development of interdiciplinary curricula and associate programs; (3) developing 
prototype instructional systems to increase learning effectiveness and reduce 
learning time.

One of the most important efforts in FY 1977 has been the development of a 
comprehensive curriculum for health science educators which contains all significant 
content/performance elements related to the application of educational technology 
to health science education. Projects supporting this effort included experi­
mental research (e.g., studies of procedures and multidisciplinary approaches to 
continuing education); descriptive institutional research (e.g., documenting the 
value of videotape technology in training health professionals); and validation 
research (e.g., establishing a field-test program to validate the usefulness 
of instructional materials).

Media Development

The media development and production capabilities of NMAC have been utilized 
in support of the Center's research and development program. The materials NMAC 
develops for its training and distribution program serve as models for health 
science institutions to employ in their own design and development activities.
In addition, NMAC works with national health professional organizations and 
schools of the health professions in developing shareable materials which 
incorporate effective educational design and production techniques. Assessment 
of these materials has been carried out to ensure the validity of these tech­
niques. Presently, 100 health related schools have faculty or staff involved in 
cooperative instructional development projects with NMAC. These efforts have
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provided a significant portion of the audiovisual learning and teaching packages 
in the NMAC distribution program; a service which processed 65,000 loans and 
accounted for an estimated six million viewing experiences in FY 1977 by health 
professional students and practitioners.

Educational Technology Training

The NMAC training program serves as a mechanism for transferring new 
educational technology knowledge and techniques through the traditional practice 
of conducting in-house workshops and through workshops at regional training 
centers. Such centers not only provide a local character to training programs 
but have a multiplier effect in the biomedical community. In FY 1978 approxi­
mately 800 health science faculty will be trained.

Objectives for FY 1978

In FY 1978 increased emphasis will be placed on projects which address 
directly the problems of improving the quality and cost-effectiveness of health 
education. Projects to be carried out include: testing cooperative materials 
development involving participation of health professional teams from related 
disciplines and from similar departments in different schools; identifying 
learner needs in continuing education, especially needs which are related to 
recertification and relicensure; identifying sets of knowledge and procedures 
to enable development of cost-effective learning systems which teach more 
students in less time; establishing procedures to maintain currency of knowledge 
in education programs; and, designing a national field-testing program to 
measure the effectiveness of instructional materials in terms of student learning.

For FY 1978 a vigorous new program is being planned for increasing the 
efficiency of health professional education. The need for this program is 
strongly suggested by the recently enacted Health Manpower Legislation (PL 94-484) 
which calls for increased enrollment in the primary care specialities. If 
practitioners are to be effectively trained without a proportional increase in 
health science faculty, new methods must be found to increase the efficiency of 
both faculty and media-based instructional resources.
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LIBRARY OPERATIONS

1977
Appropriation
Pos. Amount

1978
Estimate

Pos. Amount

Increase or 
Decrease

Pos. Amount

Library Operations..... .... 264 11,143,000 264 11,865,000 --- +722,000

Library Operations (L0) is responsible for providing what is considered
the more traditional library services, although because of the volume of 
information which must be handled and the number of services which are provided, 
innovative methods have been adopted to fulfill its responsibilities. Some 
of the more advanced methods of service delivery include on-line computerized 
access to biomedical literature through a nationwide communications network 
(MEDLINE); authoritative bibliographic information through printed products 
compiled by advanced computer and photocomposition techniques (Index Medicus); 
and, the delivery of more than 200,000 articles from leading medical journals 
to health professionals through a network of libraries (Interlibrary Loan 
Program). The three major emphases within Library Operations during FY 1977 
and FY 1978 will be on expanding its information services to meet the demand of 
additional segments of the health community; expanding the coverage of the 
documentary and audiovisual collections, and data bases; and, continuing to 
introduce automated and computerized techniques into Library functions to improve 
the quality, quantity and speed of information services. The purpose of these 
efforts is to improve information services to health professionals, especially 
those involved directly in health care delivery.

Automation/Computerization of Library Functions

Library Operations, more so than any other NLM component, has been impacted 
by the success of the Biomedical Communications Network. During FY 1976 there 
were over 550,000 searches performed by users of the Library's computer system. 
This number will surpass 650,000 in FY 1978. These same users were also provided 
nearly 2,500,000 pages of bibliographic citations resulting from those on-line 
computerized searches. The Library also acquired nearly 170,000 copies of new 
journal and serial publications in FY 1976. This volume represents almost a 
25 percent increase over FY 1975 levels. Similarly, the number of interlibrary 
loans filled increased by 18 percent over FY 1975 levels totaling over 200,000 
for the first time. In addition, the number of reading room patrons is up 27 
percent, reader service requests received are up 28 percent and reference 
inquiries made are up 10 percent.

This continually growing level of service demands has been difficult to 
sustain without additional manpower resources. In order to continue to 
satisfactorily meet the growing service demands, efforts are underway to improve 
productivity through the utilization of advanced automated techniques in o pera t­
ing technical processing activities in the Library. Major automation projects 
are underway which will improve the Library's ability to provide expanded 
collection coverage, to handle increased service loads, and to improve the speed 
of delivery of information to health science professionals. Specific projects 
include the enhancement of decentralized computerized processing systems to 
handle acquisitions, cataloging, serials control, and document delivery. The 
Library will also, where feasible, make these advanced processing techniques 
available to other libraries to assist in reducing manual processing requirements
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at all levc1 help avoid coatly duplicative activities among libraries, and 
release resources for other uses.

Expansion of -i-Llne Services

The present computerized on-line services of the NLM now provide the health 
community with the most advanced information services available to any profess­
ional group. The unit processing cost of computers and communications are 
dropping rapidly, and more and more information can be expected to be trans­
ferred via computer services. In order to provide the capacity necessary to 
meet the growing breadth and increasing use of the NLM services, NIM is working 
with the General Services Administration on the competitive replacement of its 
computer system. The replacement system will provide the capacity required to 
meet an anticipated growth rate of 20-25 percent per year until 1985. In 
addition, it will provide a more efficient system such that the cost of providing 
each hour of service will be much less than at present. This, in turn, will 
allow NIM to expand its service to reach a larger population of health profess­
ional users. The proposed new computer configuration will also provide improved 
support of the document delivery process as well as provide other improved 
information services.

Other efforts will be targeted at providing to the health care institution 
and health care practitioner greater access to the Library's service systems.
Of the existing 534 user institutions which have .access to the NIM's computerized 
on-line services, 159 are hospitals. Since the translation of biomedical research 
into improved health care is a major goal of NLM, additional effort will be 
directed toward expanding on-line services into other health care facilities.
It is anticipated that on-line services will be available in 250 hospitals by 
the end of FY 1978.

The effort directed toward supporting the translation and transfer of 
research results into medical practice will focus on improved information 
support to the medical specialists who provide to their practitioner colleagues 
advice and assistance in complex medical situations. Simplified search tech­
niques will be developed for them to more effectively utilize NLM computerized 
data banks. Terminals will be installed in locations convenient to practitioners 
to simplify the process of accessing the services.

Coverage of Collection

Coverage of the NLM's collection will include more information which has 
direct clinical applicability. Coverage of social, ethical and legal aspects 
of medicine will be expanded. In the coverage of health care planning and 
delivery, the Library collection and the vocabulary controlling access to 
the biomedical literature (MeSH - Medical ^Subject Headings) will be enriched 
to provide greater retrieval capability in this area.
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Toxicology Information Program

1977
Appropriation
Pos. Amount

1978
Estimate

Pos. Amount

Increase or 
Decrease

Pos. Amount

Toxicology Information
Program....................... 17 2,166,000 17 2,206,000 --- +40,000

The Toxicology Information Program (TIP) is responsible for collecting and 
organizing toxicology information and data from various sources and making this 
information more readily available to user communities in industry, universities 
and government agencies. These communities use the information for a variety 
of purposes including research on the biological effects of chemicals; prevention 
of injury from exposure to toxic chemicals; treatment of poisoning; prevention, 
monitoring and treatment of adverse drug effects; preparation of regulations and 
monitoring of compliance in the field of drugs, pesticides, hazardous household 
products; and identifying and monitoring environmental effects of chemicals.
TIP obtains its information from the published scientific literature and files 
of governmental, industrial and academic institutions. This information is 
organized and entered into computerized storage and retrieval systems from which 
are derived a variety of information dissemination services.

On-Line Systems

The TIP continues to utilize the technology of computerized on-line, 
interactive retrieval systems to make toxicology information and data readily 
available. In FY 1977 TIP enhanced the contents of its bibliographic retrieval 
service, TOXLINE, with the addition of 80,000 records. Files were added to 
improve TOXLINE coverage in specialty areas of toxicology. These enhancements 
have made the TOXLINE data base a more useful resource to individuals responsible 
for delivery of health care services. TOXLINE users performed over 35,000 on-line 
searches and requested over 1,700,000 citations printed off-line in FY 1977.
TOXLINE service has been a valuable aid to the health and environmental agencies 
of the government involved in regulating the use of pharmaceuticals and chemicals 
that may have an effect on health and the environment.

TIP operated and maintained as a service a computerized on-line, inter­
active chemical dictionary called CHEMLINE. The CHEMLINE file size was doubled 
to a content of over 200,000 compound records in FY 1977. This service has 
proven to be a useful adjunct to other NIM on-line bibliographic retrieval 
services. CHEMLINE has also been useful to other Federal agencies by making 
chemical registry numbers and chemical nomenclature information readily available 
to them. TIP's user community now consists of over 300 organizations from the 
commercial (507.), academic (35%) and government (12%) communities.

The Toxicology Data Bank (TDB) is being developed as a new computerized on-line, 
interactive data retrieval service. The file contains chemical, physical, bio­
logical, usage and distribution attributes on over 1,000 chemicals which are known 
to be hazardous and to which population groups are exposed. TDB provides detailed 
specific data in response to a query rather than only bibliographic references 
to articles which may contain the desired data. Uses of TDB include toxicological 
research, prevention and treatment of poisoning, preparation of toxic substances 
criteria documents, and in determining the impact manufactured chemicals may have 
on employee health.

In FY 1978 TIP will continue to maintain the TOXLINE system and will seek 
to increase its use within the health care delivery community. This will be 
accomplished through the enrichment of the file in special subject areas such 
as drug interactions, drug interference and teratology. The CHEMLINE files
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w il l  be  m ain ta in ed  and  expanded  to  in c lu d e  re co rd s  fo r 10 0,000 a d d it io n a l chem ic a ls . 
The Tox ic ol og y Da ta Bank w i l l  becom e o p e ra ti o n a l and  w il l be  in c re a se d  to  2, 00 0 
re c o rd s .

C o ll a b o ra ti v e  A c t iv i t ie s  With  O th er  O rg an iz ati ons

TIP ha s be en  g iv en  th e  r e s p o n s ib i l i ty  by th e  A ss is ta n t S e c re ta ry  fo r  H ealt h , 
DHEW, to  c h a ir  and m a in ta in  th e  To xi co lo gy  In fo rm ati on  Su bcom mi ttee of  th e DHEW 
Comm ittee to  C oord in at e To xi co lo gy  and  R el at ed  Program s and  to  im ple me nt th e 
p ro je c ts  i n i t i a t e d  by  th is  Su bc om mitt ee . This  Subcom mi ttee was e s ta b li s h e d  to  
h e lp  c o o rd in a te  DHEW a c t i v i t i e s  d e a li n g  w ith  th e  c o l le c t io n ,  s to ra g e  and  d i s ­
se m in ati on  of  to x ic o lo g ic a l r e la te d  in fo rm ati on  and to  se rv e  a s  th e  mechanism  
fo r  undert ak in g  s p e c ia l to x ic o lo g ic a l in fo rm ati on  p ro je c ts  o f i n t e r e s t  to  a 
numb er o f co opera ti ng  a g en c ie s . P ro je c ts  a re  fund ed  by th e  DHEW o r by  s p e c if ic  
agenc ie s  and im ple me nte d by  th e  TI P.

One of th ese  Sub comm itte e p r o je c ts ,  th e  L ab ora to ry  Animal Da ta Bank (LADB), 
i s  bein g  te s te d  as  a new o n - li n e  d a ta  r e t r i e v a l  s e rv ic e  by th ose  in d u s t r ia l  
and  go ve rn m en ta l o rg a n iz a ti o n s  th a t pr ovid ed  d a ta  fo r LADB. The d a ta  ban k 
c o n ta in s  b a se li n e  re sp onse  d a ta  on more th an  50 se le c te d  sp ec ie s  and s t r a in s  
o f la b o ra to ry  c o n tr o l an im al s ( in c lu d in g  r a t s ,  m ic e,  do gs , h am st ers , and  p ri m a te s ).  
LADB i s  de si gne d to  be  us ed  by  s c i e n t i s t s  co nduct in g  re se a rc h  and te s t in g  in ­
v o lv in g  la b o ra to ry  an im als , fo r  th e  s e le c ti o n  o f an im al  m od el s,  and fo r m onito ri ng  
th e  t e s t in g  o f compounds  fo r b io lo g ic a l e f f e c t s .  C om pari so ns- -i nc lu d in g  s t a t i s t i ­
c a l  m a n ip u la ti o n s-- o f th e  e x p e r im e n te r 's  d a ta  w it h  d a ta  s to re d  in  LADB can be  
pe rfor m ed  o n - li n e  a t th e e x p e r im e n te r 's  te rm in a l.  LADB sh ou ld  become o p e ra ti o n a l 
in  FY 1978.

Ano ther  Su bc om m itt ee -s po ns or ed  p ro je c te d  i s  a mon th ly  c u rre n t aw aren es s 
b u l l e t i n  on Toxi co lo gy  T e s ti n g - in -P ro g re s s  (TOX -TIP S). TOX-TIPS now re ac hes  
a u s e r  grou p o f ov er  3,00 0 a d m in is tr a to rs  and  s c i e n t i s t s  in  in d u s tr y  and go ve rn ­
me nt co nc er ne d w it h  th e  lo ng -t erm  te s t in g  of  to x ic  su b sta n c es . The b u l l e t in  
c o n ta in s  in fo rm ati o n  on  pl an ne d o r on-g oi ng  lo ng-t er m  b io lo g ic a l te s t in g  of  
ch em ic al  compounds in  th e U.S.  and abro ad. Thi s h e lp s  p re v en t th e  unk now ing 
d u p li c a ti o n  of expen si ve , lo ng-t er m  b io lo g ic a l t e s t in g  o f com pounds.

Query  Respo nse

The T IP -s upport ed  To xi co lo gy  In fo rm ation  Response  C en te r (TIRC) a t th e  
Oak Ridge N ati ona l L ab ora to ry  continued to  pro v id e qu er y re sp onse  and l i t e r a t u r e  
sea rc h  se rv ic e s  in  to x ic o lo gy  to  se v e ra l F edera l agenc ie s  and  more g e n e ra ll y  
fo r  h e a lt h  p ro fe s s io n a ls  and o th e r  members o f th e  h e a lt h  commun ity on  a demand 
b a s is .  In  FY 1977, over  700 sea rc h e s  we re co m pl et ed .
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PROGRAM MANAGEMENT

1977
A pp ro p ri a ti o n
Po s.  Amount

1978
Est im ate

In c re a se  o r 
Dec reas e

Pos. Amount Pos . Amount’

Pro gram Managemen t............ .........  79 5,7 94 ,0 00 77 6, 35 2, 000 -2  +5 58 ,000

Pro gram Management  p ro v id es  th e  o v e ra ll  a d m in is tr a ti o n , c o o rd in a ti o n  and 
d ir e c t io n  of th e  v a ri o u s  pr og rams o f th e  N a ti o n a l L ib ra ry  of  M ed ic in e.  The 
prim ar y fu n c ti o n s  c a r r ie d  ou t by  th is  a c t i v i t y  in c lu d e  th e  p re p a ra ti o n  and 
p ro cess in g  of g ra n t a p p li c a ti o n s  fo r  re vi ew  by th e  NLM's Bo ard  of  R eg en ts ; 
managem ent of  th e prog rams  id e n t i f i e d  un de r M ed ic al  L ib ra ry  A ss is ta n c e ; f in a n c ia l 
and  per so nnel  ma nagem ent; p u b li c  in q u ir ie s  p ro c e ss in g  and  man agem ent o f th e  NLM's 
p u b li c a ti o n s  re q u ir em en ts ; c o n tr a c ts  p ro cess in g  and ma nagem ent; prog ram a n a ly s is  
and  l e g i s la t i v e  c o o rd in a ti o n  a c t i v i t i e s ;  e x ecu ti o n  of  b a s ic  a d m in is tr a ti v e  
s e rv ic e s  such  as  su pp ly , m a il , t r a v e l ,  and s e c u r it y  fu n c ti o n s ; an d,  c o o rd in a ti o n  
of  th e  NIM's equal emp loym ent o p p o rt u n it y  a c t i v i t i e s .

S in ce  fu nd s fo r  th e  c o n s tr u c ti o n  of th e  new L i s te r  H il l C en te r B u il d in g  
were a p p ro p ri a te d  in  FY 1976 a m aj or  undert ak in g  of t h i s  a c t i v i t y  ha s be en  to  
c o o rd in a te  w it h  th e  Gen eral  S e rv ic es  A d m in is tr a ti o n , re s p o n s ib le  NIH p e rs o n n el,  
and  th e  NLM's prog ram a re as  to  a ssu re  th a t a l l  c le a ra n c e s  a re  ob ta in ed  and th a t 
th e  o v e ra ll  prog ram re qu ir em ents  o f th e  L ib ra ry  a re  met in  th e  d esi gn  o f th is  
new f a c i l i t y .  W ith  th e co m ple ti on  of th e  f in a l  s p e c if i c a ti o n s  fo r  b id s  fo r th e  
new b u il d in g  a t te n t io n  w i l l  now be tu rn ed  tow ard re n o v a ti o n  o f th e  e x is t in g  
L ib ra ry . P a r t i c u la r  em ph as is w i l l  be  p la ced  on  re c la m ati o n  o f a re as  wh ich  had  
o r ig in a l ly  be en  desi gned as  s ta c k  sp ac es  bu t which  had  te m p o ra ri ly  be en  u t i l i z e d  
as  o f f ic e  sp ac e. Those l ib r a r y  fu n c ti o n s  wh ich w i l l  remain in  th e e x is t in g  
b u il d in g  w i l l  be  th oro ughly  s tu d ie d  to  a ssu re  th a t t h e i r  new lo c a ti o n s  a re  co n­
duciv e to  good sp ac e manag ement , f a c i l i t a t e  s u i ta b le  workf low p a tt e rn s , and 
f u l f i l l  p ro cess in g  re qu ir em ents  w it h  th e  l e a s t  d is ru p ti o n .

W ith  th e  co m pl et io n of th e  L i s te r  H il l C en te r B uil d in g  a l l  NLM o rg a n iz a ti o n a l 
comp onen ts w i l l  be  ho used  in  th e same f a c i l i t y  fo r th e  f i r s t  tim e.  To more 
e f f e c t iv e ly  manage th e in te g ra ti o n  o f prog rams  which  w i l l  r e s u l t ,  th e  p la nn in g  
a c t i v i t y  of  th e  NLM w il l  be  s tr e n g th e n e d . Th is  w i l l  be  done to  a ssu re  th a t th e  
v a ri o u s  compone nts  e f f e c t iv e ly  c o n tr ib u te  to  th e  o v e ra ll  ac co mpl ishm en t of  th e  
NIM 's m is si on  and to  a ssu re  th a t th e  NIM's re so u rc es  a re  u t i l i z e d  mo st e f f i c i e n t l y .

Du rin g th e  re c e n t p a s t th e  NLM has  a ls o  de vo te d manpower and  f i s c a l  re so u rc e s  
to  s e c u r it y  and  f i r e  p re v e n ti o n  c o n s id e ra ti o n s  w it h in  th e  L ib ra ry . Du rin g FY 1977 
and  FY 1978 p ro te c ti o n  of th e em plo yees and th e  ir r e p la c e a b le  c o ll e c ti o n  of  th e  
N1M fro m f i r e  damage  w i l l  be  c lo se ly  ex am ined . A r e p o r t on th i s  m a tt e r ha s a lr e a d y  
be en  co mpleted  by e x p e r ts  in  th is  f i e ld .  S evera l o f t h e i r  rec om men da tio ns  w i l l  
be  imple me nte d by th e  end o f FY 1978. S p e c if ic a ll y  th e  rec om me nd ati on s fo r 
i n s t a l l a t i o n  of au to m ati c  s p r in k li n g  sy st em s,  me re s o p h is ti c a te d  smoke d e te c ti o n  
d e v ic e s , and co m pl et io n of a L ib ra ry  f i r e  sa lv ag e  p la n  to  min im ize f u r th e r  damage 
to  we t m a te r ia ls  in  th e  even t o f a f i r e  w i l l  be  purs ued .

Two a d m in is tr a ti v e  p o s it io n s  ha ve  be en  removed  in  FY 1978 w it h  th e  goal o f 
m in im iz in g p o te n t ia l  d u p li c a ti o n  and la y e ri n g  in  th e  P ub li c  H ea lt h  S e rv ic e .

8 7 -1 55  0  -  77 -  77



NATIONAL INSTITUTES OF HEALTH 

N a ti o n a l L ib r a r y  o f  M ed ic in e  

P ro gra m  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y :  M ed ic a l L ib ra ry  A s s is ta n c e  A c t:  T i t l e  I I I ,  P a r t  J ,  S ec . 393- 
397  (e x te n d e d  by  H e a lt h  S e r v ic e s  R e s e a rc h , H e a l th  S t a t i s t i c s ,  
an d M edic a l L i b r a r i e s  A ct  o f  19 74 )

1 97 /
A p p r o p r ia t io n

P o s . Amo unt A u th o r iz a t i o n

197 8
Bud ge t

E s ti m a te
P o s . Amount

$ 8 ,0 0 0 ,0 0 0 $ 2 0 ,0 0 0 ,0 0 0 $ 7 ,9 8 7 ,0 0 0

P u rp o s e : NLM’s  pro gra m s of M ed ic a l L ib r a r y  A s s is ta n c e  a r e  d e s ig n e d  to  im pro ve 
h e a l t h  in f o r m a ti o n  s e r v i c e s  by  p r o v id in g  g r a n t s  to  t r a i n  p r o f e s s io n a l  p e r s o n n e l 
s t r e n g th e n  l i b r a r y  r e s o u r c e s ,  p ro d u ce  m e d ic a l r e v ie w s , an d co n d u c t r e s e a r c h  
in  way s o f im pro v in g  in fo rm a ti o n  t r a n s f e r .  I n  a d d i t i o n ,  c o n t r a c t s  p r o v id e  a 
ne tw o rk  o f R e g io n a l M ed ic a l L i b r a r i e s  w it h  th e  n e c e s s a r y  r e s o u r c e s  an d  s e r v ic e s  
to  p ro v id e  backup s u p p o r t f o r  l o c a l  m e d ic a l l i b r a r i e s .

E x p la n a t io n : Aw ard s a r e  ma de to  in d i v id u a l s  d i r e c t l y  o r  to  p u b l ic  o r  non­
p r o f i t  i n s t i t u t i o n s .  Th e g r a n t s  aw ar ded  a r e  p r o j e c t  g r a n t s  an d do  n o t r e q u i r e  
m a tc h in g  fu n d s  e x c e p t f o r  th e  R eso u rce s  Im pr ov em en t G ra n ts .

A cc om pli sh m ents  in  FY 1977 : Ex pa nd ed  e f f o r t s  d i r e c t e d  a t  e s t a b l i s h i n g  c o o p e ra ­
t i v e ,  r e s o u r c e  s h a r in g  l i b r a r y  c o n s o r t i a  amo ng th e  n a t i o n 's  h e a l t h  c a re  
i n s t i t u t i o n s .  D uri ng  FY 197 7 s u p p o r t was  p ro v id e d  f o r  d a t a  g a t h e r in g  an d 
p la n n in g  o p e r a t io n s  f o r  50  c o n s o r t i a  p r o j e c t s .

Th e R e g io n a l M ed ic a l L ib r a r y  P ro gr am  (RML) c o n t in u e d  to  gr ow  i n  te rm s  o f  th e  
nu mbe r o f  s e r v ic e s  i t  p ro v id e d . Docum en t d e l i v e r y  s e r v i c e s  fu nded  by  th e  NLM 
exceeded  4 5 0 ,0 0 0  in  FY 19 77. The RML's in  c o o p e ra t io n  w i th  th e  NLM began  a 
r e a l l o c a t i o n  o f  r e s o u r c e s  d i r e c te d  a t  expan d in g  th e  RML's r o l e  in  r e g i o n a l  
in f o r m a ti o n  t r a n s f e r .

O b je c t iv e s  f o r  FY 1978 : Th e l i b r a r y  c o n s o r t i a  p r o j e c t  w i l l  mo ve to  an  o p e ra ­
t i o n a l  p h ase  in  1978  a s  i t  s t r i v e s  to  p ro v id e  b e t t e r  m eth ods t o  m eet th e  n eed s  
o f  h e a l t h  p r o f e s s io n a l s  f o r  in f o r m a ti o n  s e r v i c e s .  T h is  p h a se  w i l l  c o n s i s t  o f  
two i n i t i a t i v e s :  1) e s t a b l i s h  fn  m e d ic a l l i b r a r i e s  e n t r y  p o in t s  t o  th e  RML 
N etw ork ; 2)  e s t a b l i s h  o u t l e t s  f o r  l o c a l  a c c e s s  to  ad v an ce  h e a l t h  in f o r m a t io n  
s y s te m s .

I n  FY 1978  th e  RML's w i l l  ch ange em phasis  fr om  s e r v in g  a s  doc um en t d e l iv e r y  
c o o r d i n a to r s  to  s u p p o r t th e  c o n s o r t i a  pro gr am  d e s c r ib e d  above an d by  a c t i n g  a s  
d e m o n s t ra ti o n  an d in f o r m a ti o n  d is s e m in a t io n  c e n t e r s .  E x p an si o n  o f  th e  r o l e  
o f  RML's in  c o n ju n c ti o n  w it h  f u r t h e r  dev e lo pm en t o f  th e  c o n s o r t i a  w i l l  im pro ve  
in f o r m a ti o n  a c c e s s  f o r  h e a l th  c a re  p r a c t i t i o n e r s  by  in c r e a s in g  m a rk ed ly  th e  
nu mb er , o f  h e a l t h  p r o f e s s io n a l s  w it h  im m ed ia te  a c c e s s  to  th e  n e tw o rk .
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NATIONAL INSTITUTES OF HEALTH 
N ati o n a l L ib ra ry  o f M ed ic in e 

Prog ram  Pu rp ose  and  Acc om pl ish men ts

A c ti v it y : L i s te r  H i l l  N a ti o n a l C en te r fo r  B io m ed ic al  Co mm unica tio ns  
(P u b li c  H eal th  S e rv ic e  A ct,  T i t l e  I I I ,  P a r t I ,  Se c.  381)

1977
A pp ro p ri a ti o n

P os. Amount 

24 $4, 730, 00 0
A u th o ri z a ti o n

I n d e f in i te

1978_______________
Bu dget

E sti m a te
P os. Amount

24 $4 ,7 75,0 00

P urp ose : The L i s te r  H il l C en te r f a c i l i t a t e s ,  th ro ugh th e  use  o f ad va nc ed  
co mpu ter and  co mmun icat ions  te chno lo gy , th e  t r a n s f e r  o f b io m ed ic al in fo rm ati o n  
and  th e  i n t e r i n s t i t u t i o n a l  s h a r in g  o f re so u rc es  to  en ha nc e th e  e f fe c ti v e n e s s  
of  h e a lt h  manpower , of h e a l th  and  m edic al  s e r v ic e s , and  th e  t r a n s f e r  of  
re s e a rc h  r e s u l t s  in to  p ra c t ic e  no rm s.

E x p la n a ti o n : The  C en te r wo rks c lo s e ly  w it h  th e  h e a lt h  and m ed ic al  commun ity 
to  dete rm in e h ig h  p r io r i t y  nee ds and  m at ch es  th e se  ne ed s w it h  te c h n o lo g ic a l 
c a p a b i l i t i e s  in  o rd e r to  dev el op  experi m en ta l prog rams and e v a lu a te  th e i r  
f e a s i b i l i t y .

Acc om pl ish men ts in  FY 19 77 : The  le a rn in g  re so u rc e s  la b o ra to ry  beca me opera ­
t io n a l .  The la b o ra to ry  i n i t i a l l y  de ve lo pe d experi m en ta l mod els wh ich p la ced  
em ph as is  on  th e  a p p li c a ti o n  o f co mpu ter te chnolo gy to  l ib r a r y  fu n c ti o n s .

A numb er of s ta t io n a r y  "b ro a d c a s t- a n d -r e c e iv e "  gr ou nd  s ta t io n s  were i n s ta l l e d  
as p a r t o f th e  L ib ra ry 's  c o o p era ti v e  e f f o r t s  w it h  o th e r U .S . h e a lt h  agen c ie s  
and  th e  Ca na dian  Governme nt in  u t i l i z i n g  th e  Co mm unica tio ns  Te ch no logy  S a t e l l i t e  
(CT S).  Al so  b ro ad cas t s tu d io  in  th e  L ib ra ry  fo r  t h i s  p ro je c t was co m pl et ed .

Working w it h  p ro fe s s io n a l m edic al  gro up s th e  NLM be ga n a t r a n s la t io n  p ro je c t 
to  d is se m in a te  v a li d a te d  m edic al  in fo rm ati o n  (r e s e a rc h  r e s u l t s )  to  h e a lt h  
p r a c t i t io n e r s  in  te rm s wh ich  th ey  ca n u n d ers ta n d .

O b je c ti v es  fo r  FY 19 78 : The le a rn in g  re so u rc es  la b o ra to ry  w i l l  a d d re ss  
a p p li c a ti o n s  of co mpu ter te chno lo gy  which  a re  p o te n t i a l ly  o f v a lu e  in  pr im ar y 
h e a lt h  c a re  and  co n ti n u in g  e d u ca ti o n .

The CTS w i l l  be  o p e ra ti o n a l in  FY 19 78 . E v a lu a ti o n  of th e  e f f e c ti v e n e s s  and  
e f f ic ie n c y  of t h i s  p ro je c t comp are d to  a l t e r n a t iv e  sy st em s w i l l  be  an  im port an t 
o b je c ti v e  of th e  C en te r in  FY 1978.

The t r a n s la t io n  p ro je c t w i l l  re c e iv e  m aj or  em ph as is . E f fo r ts  w i l l  be 
d ir e c te d  a t d e fi n in g  th e  ro le s  o f re s p o n s ib le  o rg a n iz a ti o n s  as th e  NLM, in  
co n ju n c ti o n  w it h  v a ri o u s  p ro fe s s io n a l m ed ic al  g ro u p s , s t r i v e s  to  tr an sfo rm  
m ed ic al  in fo rm ati o n  in to  p ro d u c ts  b e s t s u it e d  fo r  use  by th e  h e a l th  c a re  
p r a c t i t io n e r .



NATIONAL INSTITUTES OF HEALTH 

N a ti o n a l L ib r a r y  o f  M ed ic in e  

P ro gr am  P u rp o se  an d A cco m pli sh m ents

A c t i v i t y :  N a ti o n a l M ed ic a l A u d io v is u a l C e n te r  (P u b li c  H e a lt h  S e r v ic e  A c t,  
T i t l e  I I I ,  P a r t  I ,  S ec . 38 1)

197 7
A p p ro p r ia t io n

P o s . Amo unt

197 8_____________
Bud ge t

E s ti m a te
A u th o r iz a t io n  P o s . Amoun t

88  $ 3 ,4 0 1 ,0 0 0 I n d e f i n i t e 88  $ 3 ,5 6 1 ,0 0 0

P u rp o s e : Th e N a ti o n a l M ed ic a l A u d io v is u a l C e n te r  (NMAC) lo c a te d  in  A t la n ta ,  
G eo rg ia  a p p l ie s  a u d io v is u a l  te c h n o lo g y  to  th e  i n s t r u c t i o n a l  needs  o f th e  b io ­
m e d ic a l co m m un ity.  I t s  p r im ary  m is s io n  i s  to  s t im u la t e  th e  d eve lo pm en t an d 
u s e  o f i n s t r u c t i o n a l  m ed ia  i n  s c h o o ls  o f th e  h e a l t h  p r o f e s s io n s  an d in  th e  
c o n t in u in g  e d u c a ti o n  o f h e a l t h  p r o f e s s io n a l s .

E x p la n a t io n : NMAC f u n c t io n s  a s  a c le a r in g h o u s e  f o r  a s s e m b li n g , c a ta lo g in g ,  
an d d is s e m in a ti n g  in fo rm a ti o n  on  a v a i l a b l e  i n s t r u c t i o n a l  m a t e r i a l .  I t  
e v a lu a t e s ,  a c q u ir e s  an d d i s t r i b u t e s  m a te r i a l s  a p p r o p r i a te  f o r  h e a l t h  p ro ­
f e s s i o n a l  e d u c a t io n , an d p ro v id e s  c o n s u l t a t i o n  an d t r a i n i n g  in  th e  u se  o f 
i n s t r u c t i o n a l  a u d io v is u a l  te c h n o lo g y . I t  a l s o  co n d u c ts  r e s e a r c h  in  i n s t r u c ­
t i o n a l  te c h n o lo g y  an d sy ste m s  an d d e v e lo p s  p r o to ty p e  i n s t r u c t i o n a l  m ed ia  
p ro g ra m s.

A cc om pli sh m ents  in  FY 1977 : Th e L e a rn in g  R eso u rc e s  P ro g ra m , a c o l l a b o r a t i v e  
p ro gra m  betw een  NMAC an d th e  H e a lt h  R e so u rc e s  A d m in is t r a t io n ,  ex panded  in to  
su ch  a r e a s  a s :  (1 ) i n t e g r a t i n g  s c i e n t i f i c  kn ow le dg e w it h  c l i n i c a l  s k i l l s  
in  h e a l t h  c a re  d e l i v e r y ;  (2 ) te a c h in g  su ch  kn ow le dge  an d s k i l l s  to  a u d ie n c e s  
p o s s e s s in g  d i f f e r e n t  kn ow le dge l e v e l s  an d l e a r n in g  a b i l i t i e s ;  an d (3 ) m a in ta in ­
in g  th e  q u a l i t y  o f e d u c a t io n a l  sy s te m s  th ro u g h  u se  o f v a l i d a t i o n  an d feed b a ck  
m ech an is m s.

NMAC a l s o  d ev e lo p ed  a com p re h en siv e  c u r r ic u lu m  f o r  h e a l t h  s c ie n c e  e d u c a to r s  
w hic h  c o n ta in s  a l l  s i g n i f i c a n t  c o n te n t/ p e r fo rm a n c e  e le m e n ts  r e l a t e d  to  th e  
a p p l i c a t i o n  o f  e d u c a t io n a l  te c h n o lo g y  to  h e a l th  s c ie n c e  e d u c a ti o n .

NMAC m a in ta in e d  c o o p e ra t iv e  i n s t r u c t i o n a l  dev elo pm en t p r o j e c t  w it h  10 0 h e a l th  
r e l a t e d  s c h o o ls . T hese  e f f o r t s  p ro v id e d  many  o f th e  te a c h in g  p ack ag es  f o r  
NMAC d i s t r i b u t i o n  pr ogra m  w hi ch  p ro c e s s e d  65 ,0 00  lo a n s  an d a c c o u n te d  f o r  
an  e s ti m a te d  6 ,0 0 0 ,0 0 0  v ie w in g  e x p e r ie n c e s .

O b je c t iv e s  f o r  FY 1978 : A v ig o ro u s  pro gra m  i s  b e in g  p la n n ed  f o r  i n c r e a s in g  th e  
e f f i c i e n c y  o f  h e a l th  p r o f e s s io n a l  e d u c a t io n . NMAC, in  c o n ju n c ti o n  w it h  m e d ic a l 
s c h o o ls  w i l l :  t e s t  c o o p e ra t iv e  t r a i n i n g  m a te r i a l s  d eve lo pm en t in v o lv in g  
p a r t i c i p a t i o n  o f  h e a l th  p r o f e s s io n a l  te am s from  r e l a t e d  d i s c i p l i n e s  in  
d i f f e r e n t  s c h o o ls ; i d e n t i f y  l e a r n e r  need s  in  c o n t in u in g  e d u c a ti o n ; i d e n t i f y  
s e t s  o f  kn ow le dge  an d p ro c e d u re s  to  e n a b le  dev e lo pm en t o f  c o s t - e f f e c t i v e  
le a r n in g  s y s te m s ; an d e s t a b l i s h  p ro c e d u re s  to  m a in ta in  c u r re n c y  o f  know le dg e 
in  e d u c a ti o n  p ro g ra m s;  an d w i l l  d e s ig n  a n a t io n a l  f i e l d  t e s t i n g  p ro gra m  to  
m e asu re  th e  e f f e c t i v e n e s s  o f  i n s t r u c t i o n a l  m a te r i a l s .
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NATIONAL INSTITUTES OF HEALTH 

N a ti o n a l L ib r a r y  o f  M ed ic in e  

Pro gra m  P u rp o se  an d A cc om pli sh m ents

A c t i v i ty :  L ib ra ry  O p e ra ti o n s  (P u b li c  H e a lt h  S e rv ic e  A c t,  T i t l e  I I I ,  
P a r t  I ,  S ec . 38 1)

1977
A p p ro p r ia t io n

P o s . Amo unt A u th o r iz a t io n

1978__________________
Bud ge t

E s ti m a te
P o s . Amo unt

264 $ 1 1 ,1 4 3 ,0 0 0 I n d e f i n i t e 264  $ 1 1 ,8 6 5 ,0 0 0

P u rp o se : L ib r a r y  O p e ra ti o n s  i s  r e s p o n s ib le  f o r  s e l e c t i n g ,  a c q u i r in g ,  p r o c e s s ­
in g , in d e x in g , c a ta lo g i n g ,  p r e s e r v in g ,  an d d is s e m in a t in g  th e  w o r ld 's  o u tp u t 
o f  s u b s t a n t iv e  b io m e d ic a l l i t e r a t u r e .  I t  a l s o  s e r v e s  a s  th e  R eg io n a l M ed ic a l 
L ib ra ry  f o r  th e  f i v e - s t a t e  M id -A tl a n ti c  R eg io n  an d p r o v id e s  b ac k -u p  s e r v ic e  
f o r  th e  N a ti o n a l R e g io n a l M ed ic a l L ib r a r y  N et w ork  a s  a w h o le . In  c a r r y in g  o u t 
th e s e  r e s p o n s i b i l i t i e s ,  L ib r a r y  O p e ra ti o n s  f u n c t io n s  a s  th e  t r a d i t i o n a l  s e r v ic e  
arm  o f  th e  N a ti o n a l L ib r a r y  o f M ed ic in e .

E x p la n a t io n : L ib ra ry  O p e r a t io n s ,  th ro u g h  m an ual  an d m ach in e  m et hods p r e p a r e s  
b i b l i o g r a p h i e s  an d p u b l i s h e s  in d e x e s , c a t a lo g s ,  an d o th e r  p u b l i c a t io n s  f o r  u se  
by  th e  b io m e d ic a l co m m un ity;  m an ag es  a n a t i o n a l  o n - l i n e  in fo rm a ti o n  r e t r i e v a l  
n e tw o rk , an d c o n d u c ts  an  e x t e n s iv e  e d u c a t io n a l  pro gr am  f o r  i t s  n e tw ork  
p a r t i c i p a n t s .

A cc om pli sh m ents  in  FY 197 7 : L ib r a r y  O p e ra ti o n s  com p le te d  a p p ro x im a te ly  
600 ,0 00  o n - l i n e  s e a rc h e s  o f  v a r io u s  l i b r a r y  d a ta  b a s e s  i n  FY 1977. Th e numb er  
o f  u s e r  i n s t i t u t i o n s  w hic h  hav e a c c e s s  to  th e s e  o n - l i n e  s e r v ic e s  gr ew  fr om  
350 in  FY 1975  to  o v e r 55 0 in  FY 19 77 . S im i la r ly  dem and  f o r  a l l  m a jo r s e r v i c e s  
p ro v id e d  by  L ib r a r y  O p e ra ti o n s  in c r e a s e d  betw een  10 an d 25 p e r c e n t in  FY 197 7.
To m ee t th e s e  s e r v ic e  de m an ds  w it h o u t an  in c r e a s e  i n  ma npow er  r e s o u r c e s  th e  
L ib r a r y  c o n ti n u e d  to  p u rs u e  m ajo r u n d e r ta k in g s  d e s ig n e d  to  im pro ve  s e r v ic e  
c a p a c i ty  by  au to m a ti n g  an d  c o m p u te r iz in g  l i b r a r y  f u n c t io n s  w her e p o s s i b l e .  
S e v e ra l p h a se s  o f  th e  a c q u i s i t i o n s  an d c a ta lo g in g  f u n c t io n s  w ere  co m p u te r iz e d  in  
FY 19 77 . Work wa s beg un on  a u to m a ti n g  an d c o m p u te r iz in g  th e  do cu m en t d e l iv e r y  
( i n t e r l i b r a r y  lo a n )  pro gra m .

B ec au se  o f  in c r e a s in g  de m an ds  f o r  com pute r p r o c e s s in g  c a p a c i t y ,  wor k was 
com ple te d  by  th e  co m pute r s e r v i c e s  co m po ne nt  o f L ib r a r y  O p e r a t io n s , in  con ­
ju n c t io n  w it h  th e  G e n e ra l S e r v ic e s  A d m in is t r a t io n , on  a r e q u e s t  f o r  p r o p o s a ls  
f o r  a re p la c e m e n t com pute r sy st em  w hic h  w i l l  m ee t th e  L i b r a r y 's  p r o je c te d  
w ork lo ad  re q u ire m e n ts  th ro u g h  FY 19 85 .

O b je c ti v e s  f o r  FY 1978: As p a r t  o f  th e  L i b r a r y 's  o v e r a l l  g o a l o f  t r a n s l a t i n g  
b io m e d ic a l r e s e a r c h  r e s u l t s  in t o  im pr ov ed  h e a l t h  c a r e ,  a d d i t i o n a l  e f f o r t  w i l l  
be  d i r e c t e d  to w ar d  expan d in g  o n - l i n e  s e r v i c e s  in t o  h e a l t h  c a re  f a c i l i t i e s .

Th e do cu m en t d e l i v e r y  p ro gra m  w i l l  beco me  la r g e ly  co m p u te r iz e d  i n  FY 197 8.  T h is  
w i l l  a ll o w  q u ic k e r  d e l i v e r y  o f  i n t e r l i b r a r y  lo a n s  to  h e a l t h  c a r e  p r a c t i t i o n e r s .

The numb er  o f o n - l i n e  s e a r c h e s  i s  e x p e c te d  to  r e a c h  6 50 ,0 00  in  FY 19 78 .



NATIONAL INSTITUTES OF HEALTH 

N a ti o n a l L ib r a r y  o f  M ed ic in e  

Pro gra m  P u rp o se  an d  A cc om pli sh m ents

A c t i v i t y :  T o x ic o lo g y  In f o r m a t io n  ( P u b li c  H e a lt h  S e rv ic e  A c t,  T i t l e  I I I ,  
P a r t  I ,  Sec . 38 1)

197 7
A p p r o p r ia t io n

P o s . Amoun t A u th o r iz a t i o n

197 8________________
B ud ge t

E s ti m a te
P o s . Am ount

17 $ 2 ,1 6 6 ,0 0 0 I n d e f i n i t e 17 $ 2 ,2 0 6 ,0 0 0

P u rp o s e : Th e T o x ic o lo g y  I n f o rm a t io n  P ro gra m  (T IP ) i s  r e s p o n s ib le  f o r  
c o l l e c t i n g  an d o r g a n iz in g  to x ic o lo g y  d a t a  fr om  d iv e r s e  s o u rc e s  an d m ak in g 
i t  mor e r e a d i l y  a c c e s s i b l e  to  th e  b io m e d ic a l co m m un ity.

E x p la n a t io n : TI P o b ta in s  in f o r m a ti o n  fr om  th e  p u b li s h e d  s c i e n t i f i c  l i t e r a t u r e  
an d f i l e s  o f  g o v e rn m e n ta l,  i n d u s t r i a l ,  an d  academ ic  o r g a n i z a t i o n s  in  w h a te v e r  
fo rm  i t  i s  a v a i l a b l e ;  o r g a n iz e s  an d e n t e r s  t h i s  in f o r m a ti o n  in t o  co m p u te r iz e d  
s to r a g e  an d r e t r i e v a l  s y s te m s ; an d p r o v id e s  s p e c i a l i z e d  s e r v i c e s  an d p r o d u c t s .  
TI P p la y s  a ke y r o l e  in  c o o r d in a t i n g  to x ic o lo g y  in f o r m a ti o n  a c t i v i t i e s  w i th in  
DHEW.

A ccom pli sh m ents  in  FY 1977 : Th e T o x ic o lo g y  In fo rm a t io n  P ro gra m  (T IP ) m a in ta in e d  
i t s  o n - l i n e  b ib l io g r a p h i c  r e t r i e v a l  s e r v i c e  (TO XLINE) . Th e f i l e  wa s en hance d  
w it h  a d d i t i o n a l  r e c o r d s  to  in c r e a s e  i t s  u s e f u ln e s s  to  th o s e  in v o lv e d  w it h  th e  
d e l iv e r y  o f  h e a l t h  c a r e .  D u ri n g  th e  y e a r  u s e r s  p e rf o rm ed  o v e r  3 5 ,0 0 0  o n - l i n e  
s e a r c h e s  an d r e q u e s te d  o v e r  1 ,7 0 0 ,0 0 0  c i t a t i o n s  p r in t e d  o f f - l i n e .

The s i z e  o f  th e  o n - l i n e  c h e m ic a l d i c t i o n a r y  f i l e  (CHEMLINE) wa s d o u b le d  to  
c o n t a in  o v e r  2 0 0 ,0 00  comp oun d r e c o r d s .

Th e T o x ic o lo g y  D ata  Ban k (TDB) was d e v e lo p e d . T h is  d a t a  b a s e  i s  d e s ig n a te d  to  
be  used  by  gov ern m en t,  in d u s t r y  an d academ ia  f o r  such  ta s k s  a s  i d e n t i f y i n g  
c a t e g o r i e s  o f  co mpo un ds  t h a t  e x h i b i t  c e r t a i n  to x i c  e f f e c t s .

TIP c o n t in u e d  to  c a r r y  m a jo r r e s p o n s i b i l i t y  f o r  th e  m an ag em en t o f  th e  T o x i­
c o lo g y  I n f o r m a t io n  Subco m m it te e (T IS ) o f  th e  DHEW C om m it te e to  C o o rd in a te  
T o x ic o lo g y  an d R e la te d  P ro gra m s an d f o r  th e  im p le m e n ta ti o n  o f  i t s  p r o j e c t s .
A m a jo r TI S p r o j e c t ,  th e  L a b o ra to ry  A ni m al  D ata  Ban k (LADB) und erw en t t e s t i n g .

O b je c t iv e s  f o r  FY 19 78: TI P w i l l  c o n t in u e  to  m a in ta in  th e  TOXl.tNE d a t a  b a se  
an d en hance  t h i s  f i l e  w it h  s p e c i a l  f i l e s  in  d ru g  i n t e r f e r e n c e ,  t e r a to g e n e s i s  
an d d ru g  i n t e r a c t i o n s  t h a t  a r e  o f  b e n e f i t  to  th e  h e a l th  c a r e  d e l i v e r y  co m m uni ty . 
A s tu d y  w i l l  be co n d u c te d  to  d e v e lo p  a n  o n - l i n e  ch e m ic a l s t r u c t u r e  d i s p l a y  
c a p a b i l i t y  f o r  th e  CHEMLINE s e r v i c e .  Th e CHEMLINE f i l e  w i l l  be  m a in ta in e d  an d 
ex panded  to  30 0 ,0 0 0  r e c o r d s .  D at a f o r  an  a d d i t i o n a l  1 ,0 0 0  ch e m ic a l s u b s ta n c e s  
an d d ru g  p ro d u c ts  w i l l  be  ad ded to  th e  T o x ic o lo g y  D ata  Bank  an d w here  n e c e s s a r y ,  
e x i s t i n g  re c o r d s  w i l l  be  e n r ic h e d  an d u p d a te d .



1223

NATIONAL INSTITUTES OF HEALTH 

N a t io n a l  L ib r a r y  o f  M ed ic in e  

P ro gra m  P u rp o se  an d A ccom pli shm en ts

A c t i v i t y :  P ro gra m  M an ag em en t ( P u b li c  H e a lt h  S e r v ic e  A c t,  T i t l e  I I I ,  
P a r t  I ,  S ec . 38 1)

1977
A p p r o p r ia t io n

P os. Amoun t A u th o r iz a t i o n

197 8
B udge t

E s ti m a te
Amount

79 $ 5 ,7 9 4 ,0 0 0 I n d e f i n i t e 77 $ 6 ,3 5 2 ,0 0 0

P o s .

P u rp o s e : T h is  a c t i v i t y  p r o v id e s  th e  fu n d s  f o r  s a l a r i e s  an d o th e r  r e l a t e d  
o p e r a t in g  c o s t s  f o r  th e  o v e r a l l  a d m in i s t r a t i o n  an d d i r e c t i o n  o f  th e  N a ti o n a l 
L ib r a r y  o f  M ed ic in e  p ro g ra m s.

E x p la n a t io n : T h is  p ro gra m  p r o v id e s  s u p p o r t f o r  th e  O f f ic e  o f  th e  D i r e c t o r ,  
w h ic h  h a s  r e s p o n s i b i l i t y  f o r  o v e r a l l  a d m in i s t r a t i v e  m an ag em en t an d s c i e n t i f i c  
d i r e c t i o n  o f  a l l  NLM p ro g ra m s.

A ccom pli sh m ents  in  FY 1 9 7 7 : Th e s p e c i f i c a t i o n s  f o r  b id s  f o r  th e  L i s t e r  H i l l  
C e n te r  B u il d in g  w ere  c o m p le te d  in  FY 1977. I n v i t a t i o n s  f o r  b id s  w ere  r e l e a s e d  on  
No vemb er 10 , 1976. In  FY 197 7 a t t e n t i o n  tu rn e d  to w ard  r e n o v a t io n  o f  th e  
e x i s t i n g  L ib r a r y  f a c i l i t y .

A s e c u r i t y  an d f i r e  p r e v e n t io n  su rv e y  was  co m p le te d  an d s e v e r a l  re com m enda ti ons  
w ere  ma de to  im pro ve p r o t e c t i o n  o f  th e  p h y s ic a l  p l a n t ,  th e  em p lo yees an d  th e  
v a lu a b le  c o l l e c t i o n  o f  th e  L ib r a r y .

NLM g r a n t s  an d c o n t r a c t s  w ere  aw ar ded  an d  a d m in is te r e d  u n d e r l e g i s l a t i o n  
a u th o r iz e d  by  th e  M ed ic a l L ib r a r y  A s s i s ta n c e  A ct  an d i t s  e x t e n s io n s .  Awa rds 
t o t a l e d  n e a r ly  $ 8 ,0 0 0 ,0 0 0  in  FY 19 77.

O b je c ti v e s  f o r  FY 1978 : I t  i s  a n t i c i p a t e d  t h a t  s e v e r a l  o f  th e  re com m enda ti ons  
c o n ta in e d  in  th e  s e c u r i t y  an d f i r e  p r o t e c t i o n  su rv e y  w i l l  be  im p le m en te d . 
S p e c i f i c a l l y  th e  re com m enda ti ons  f o r  i n s t a l l a t i o n  o f  a u to m a t ic  s p r in k l i n g  
s y s te m s , m or e s o p h i s t i c a t e d  sm oke d e t e c t i o n  d e v i c e s ,  an d c o m p le ti o n  o f  a 
L ib r a r y  f i r e  s a lv a g e  p la n  to  m in im iz e  f u r t h e r  da mage to  w et  m a te r i a l s  i n  th e  
e v e n t o f  a f i r e  w i l l  be  p u rs u e d .

W ith th e  c o m p le ti o n  o f  th e  L i s t e r  H i l l  C e n te r  B u il d in g  in  FY 1979  a l l  
o r g a n i z a t i o n a l  com ponen ts  w i l l  be  housed  in  th e  sam e f a c i l i t y  f o r  th e  f i r s t  
ti m e . To m or e e f f e c t i v e l y  m an ag e th e  i n t e g r a t i o n  o f  p ro g ra m s w hic h  w i l l  
r e s u l t ,  th e  p la n n in g  a c t i v i t y  o f  th e  NLM w i l l  be  s t r e n g th e n e d . T h is  w i l l  be 
don e to  a s s u r e  t h a t  th e  v a r io u s  com ponen ts  e f f e c t i v e l y  c o n t r i b u t e  to  th e  
o v e r a l l  acco m p li sh m en t o f  th e  NLM 's m is s io n  an d to  a s s u r e  t h a t  th e  NLM's  
r e s o u r c e s  a r e  u t i l i z e d  m ost e f f i c i e n t l y .
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OFFICE OF THE DIRECTOR AND BUILDINGS 
AND FACILITIES

Monday, M arch 14, 1977.

W IT NES SE S

LEON  M.  SC HW AR TZ , AS SO CIAT E DI RE CT OR  FO R ADM IN IS TR ATI ON,
NA TI ON AL  IN ST IT UTES OF HEALTH  

DR. DON ALD S. FR ED RICK SO N,  DI RE CT OR , NAT IO NA L IN ST IT UTES
OF HEALTH

ROSS HO LL ID AY , DI RE CT OR , D IV IS IO N  OF EN GIN EERIN G  SERV ICES,
NA TION AL  IN ST IT UTES OF H EA LT H  

NO RM AN  MAN SF IELD , DI RE CT OR , DIV IS IO N OF FI N A NCIA L MA N­
AG EM EN T, NA TION AL  IN ST IT U TES OF HEA LTH 

JA CK  GLASS, BUDGET OF FICE R,  OF FICE  OF TH E DI RE CT OR , NA­
TION AL  IN ST IT UTES OF H EALTH  

RO BE RT  B. LA UD ER , J R .,  B UDGET OF FICE R,  D IV IS IO N OF E N GIN EER­
IN G SE RV ICES , NA TION AL  IN ST IT U TES OF H EALTH 

EL LE N F. WO RM SER,  DIRE CT OR , DIV IS IO N OF H EA LTH  BUD GET
AN AL YS IS , OFF IC E OF TH E AS SIST AN T SE CR ET AR Y,  COMP­
TR OL LE R

M r.  F lood. N ow , we w il l h a v e  th e  N I H ,  b u il d in g s  a n d  fa c il it ie s  
a n d  sa la r ie s  a n d  expense s f o r  t h e  Of fice o f th e  D ir e c to r.  T h e  p re se n ta ­
ti o n  w il l be  m ade by  L eon  M . S c h w a rtz , th e  A sso c ia te  D ir e c to r  fo r  
A d m in is tr a ti o n , N I I I .  W e  h a v e  y o u r  b io g ra p h ic a l sk e tc h , M r.  
S c h w a rtz , w h ic h  we w il l p la c e  in  th e  re c o rd  a t  th is  p o in t,  a n d  al so  
y o u r  ac co m p a n y in g  s ta te m e n t.

(T h e  b io g ra p h ic a l sk e tc h  a n d  s ta te m e n t fo ll o w :)



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

P u b li c H e a lt h  S e r v i c e ,  N a t io n a l I n s t i t u t e s  o t  h e a l t h

B io g r a p h ic a l S k e tc h

NAME: Le on  M. S ch w artz

POSITION: A s s o c ia t e  D ir e c t o r  f o r  A d m in is t r a t io n , Ni l!

BIRTHPLACE
AND DATE: B a lt im o r e , M aryla n d , A p r il  2 6 , 19 28

EDUCATION: A .B .,  E con om ic s,  Joh ns H opkin s U n i v e r s i t y ,  1950

EXPERIENCE: A s s o c ia t e  D ir e c t o r  f o r  A d m in is t r a t io n , NIH,  Jan u ary  19 7? .-  
p r e s e n t

D ep uty  A s s i s t a n t  D ir e c t o r  f o r  Pr og ra m  M an ag em en t, R esea rch  
A p p li c a t io n s  D ir e c t o r a t e ,  N a t io n a l S c ie n c e  F o u n d a ti o n , 19 71

A a s i s t a n t  C om m is si oner f o r  A d m in is t r a t io n , O f f i c e  o f
E d u c a t io n , DHEW, 1 9 6 8 -1 9 7 1

D ep uty  A s s i s t a n t  C om m is si oner f o r  A d m in is t r a t io n , O f f i c e  
o f  E d u c a tio n , DHEW, 1 9 6 7 -1 9 6 8

Go ddard S p ace  F l ig h t  C e n te r , N a t io n a l A e r o n a u t ic s  and
S p ace A d m in is t r a t io n , 1 9 6 0 -1 9 6 7

C h ie f  o f  Pr og ra m  R ev ie w  an d R eso u r c e s  M an ag em en t, 1966-1 967  
D ir e c t o r  o f  Pr og ra m  S u p p ort D i v i s i o n ,  1 9 6 5 -1 9 6 6
B u s in e s s  M an eg er , M e te o ro lo g y  S a t e l l i t e  Pro gr am , 1 9 6 2 -1 9 6 5  
F in a n c ia l  C o st A n a ly s t , 1 9 6 0 -1 9 6 2

A s s i s t a n t  T r e a su r e r  an d C h ie f  A c c o u n ta n t , C a rp e l I n c o r p o r a te d , 
1 9 5 4 -1 9 6 0

P a r t - t im e  I n s t r u c t o r ,  A c c o u n t in g , B a lt im o r e  I n s t i t u t e ,  1 9 5 8 -1 9 6 3

ASSOCIATION
MEMBERSHIPS:

M ar ylan d A s s o c ia t io n  o f  C e r t i f i e d  P u b li c  A cco u n ta n ts
F e d e r a l Gov er nm en t A c c o u n ta n ts  A s s o c i a t io n
A m er ic an  S o c ie t y  f o r  P u b li c  A d m in is tr a t io n

SPECIAL AWARDS, 
CITATIONS OR 
PUBLICATIONS:

C e r t i f i e d  P u b li c  A cco u n ta n t
HEW S u p e r io r  S e r v i c e  A war d,  1970
C o n su lt a n t  t o  N a t io n a l  S c ie n c e  F o u n d a ti o n , A d v is o r y  P a n e l 

f o r  th e  R esea rch  Man agem ent Im pr ov em en t Pro gra m , 1 9 7 3 -1 9 7 4



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Statement by Associate Director for Administration

National Institutes of Health

on

Office of the Director

Mr. Chairman and Members of the Committee:

The Office of the Director appropriation provides for the central 

executive direction and management of the National Institutes of Health, 

as well as the provision of some essential support services.

Specifically, this appropriation covers:

(1) The Director and his immediate staff and the offices responsible 

for program planning and evaluation, public and scientific communication;

and

(2) the following management support functions: budget and financial 

management, personnel, contracts and grants, and management analysis and

review.

The functions and responsibilities of this appropriation are carried out 

through the offices of various associate directors and their supporting

staff.

Program Management

The Director's immediate office includes his principal associates who 

assist him in policy development and coordination of the extensive extramural, 

intramural, and collaborative programs of the Institutes and Research Divisions, 

and the programs of the National Library of Medicine. Staff offices responsible 

for program planning and evaluation and for public and scientific communications 

support the Director in carrying out these responsibilities.



1227

The management and program services financed by this appropriation support 

the overall management of the National Institutes of Health and provide a number 

of services to individual institutes and other operating components, it is 

expeditious and economical to provide management and program services sa a 

consolidated basis since most of the National Institutes of Health is located 

within a single geographical area. The services financed through this appropri­

ation include overall development of financial policies and procedures, and 

budget formulation, execution and analysis; position classification and salary 

administration, activities to assure equal employment opportunities, and a wide 

range of other personnel management services for over 11,000 employees; contracts 

and grants management services relating to approximately 24,000 projects; and 

management studies and reviews which promote economies and efficiency of 

operations and insure effective application of policy and procedural controls 

throughout all of the operating components of the National Institutes of Health.

The Office of the Director provides the overall leadership in implementation 

of Congressionally mandated programs, such as dissemination of research results, 

protection from research risks, fair information practices, as well as Executive 

Branch priorities in civil rights compliance, and equal employment opportunity 

programs.

Direct Operations

The direct operations activity of this appropriation provides for the 

direction, operation and administration of NIH accounting functions including 

financial reporting and analysis, payment and settlement, and accounting and 

voucher auditing for all of the National Institutes of Health. This activity 

also provides for payment to the NIH Management Fund.

Appropriation Request

Mr. Chairman, the appropriation request for the Office of the Director is 

$17,871,000 for 1978, a net increase of $937,000 over the 1977 level of $16,934,000.
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The r e q u e s te d  n e t  in c re a s e  o f $937 ,0 00  p ro v id e s  f o r  m andato ry  in c r e a s e s  

am ounting  to  $975 ,0 00  an d a d e c re a s e  o f  $38 ,0 00  f o r  th e  re d u c t io n  o f  two 

a d m in i s t r a t iv e  p o s i t i o n s .

B u il d in g s  an d F a c i l i t i e s

The  B u il d in g s  an d F a c i l i t i e s  a p p r o p r ia t io n  p ro v id e s  fu n d s  f o r  d e s ig n , 

c o n s t r u c t io n ,  r e p a i r  an d im pr ov em en t o f  f a c i l i t i e s  f o r  th e  N a ti o n a l I n s t i t u t e s

o f  H e a lt h .

In  t o t a l ,  we a re  r e q u e s t in g  $ 6 5 ,6 5 0 ,0 0 0  in  f i s c a l  y e a r  19 78  f o r  th e

fo ll o w in g :

A m bula to ry  Car e R esearc h  F a c i l i t y ......................................................$ 5 7 ,4 0 0 ,0 0 0

M aste r U t i l i t i e s  E x te n s io n ...................................................................... 4 ,0 0 0 ,0 0 0

P o ta b le  W at er  S yste m s,  B u il d in g  10 ................................................... 250,0 00

R e p a ir s  an d Im pro vem en ts  -  P l a n t .......................................................  1 ,2 5 0 ,0 0 0

R e p a ir s  an d Im pr ov em en ts  -  P ro gra m .................................... .............. 2 ,0 0 0 ,0 0 0

S o la r  C o n tr o l,  B u il d in g  31 ...................................................................... 750,0 00

I  w i l l  d is c u s s  each  o f  th e s e  b r i e f l y .

A m bu la to ry  C ar e R esearc h  F a c i l i t y

19 78  B ud ge t R eq uest  $ 5 7 ,4 0 0 ,0 0 0

The se  fu nds  a re  re q u e s te d  to  p e rm it  c o n s t r u c t io n  o f  t h i s  f a c i l i t y  to  

c o n ti n u e . $21 ,7 0 0 ,0 0 0  was  a p p ro p r ia te d  in  1977 fo r  S ta g e  I  c o n s t r u c t io n  an d 

th e  fu n d s  re q u e s te d  in  1978  w i l l  a ll o w  S ta g e  II A  c o n s t r u c t io n  to  be  i n i t i a t e d .  

T h is  f a c i l i t y  i s  a m ajo r a d d i t io n  to  th e  C l in i c a l  C e n te r an d i s  n eeded  to  su p p o r t 

an  i n c r e a s e  in  em phasi s in  t r a n s l a t i n g  b a s ic  re s e a rc h  r e s u l t s  to  h e a l t h  c a re  by  

e n la r g in g  o u tp a t i e n t  c l i n i c a l  p ro g ra m s. In  a d d i t io n ,  th e  p r o j e c t  w i l l  p ro v id e  

f o r  m o d e rn iz a ti o n  o f  ou tm od ed  c l i n i c a l  d e p a rt m e n ts  su ch  as  s u r g e r y ,  in t e n s iv e
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c a r e ,  p a th o lo g y  an d d ia g n o s t ic  ra d io lo g y .

D es ig n fu nds  fo r  th e  p r o j e c t  in  th e  am ou nt  o f $ 3 ,5 8 0 ,0 0 0  w er e p ro v id e d  

in  FY 1973  an d th e  c o n s t r u c t io n  c o n t r a c t  f o r  S ta g e  I  i s  s c h e d u le d  fo r  aw ar d 

in  FY 197 7.  A d d it io n a l fu n d s  f o r  th e  co m p le ti o n  o f  th e  f a c i l i t y  an d re n o v a ti o n s  

to  th e  C l in i c a l  C e n te r w i l l  be re q u e s te d  in  1979  an d 198 0.

M aste r U t i l i t i e s  E x te n s io n

1978 B ud ge t R equest $ 4 ,0 0 0 ,0 0 0

The se  fu nds  w i l l  p ro v id e  f o r  new e l e c t r i c a l  po wer  d i s t r i b u t i o n ,  an  

a d d i t i o n a l  r e f r i g e r a t i o n  m ac hin e an d an  a d d i t i o n a l  b o i l e r  to  s e r v e  th e  u t i l i t y  

re q u ir e m e n ts  o f  th e  A m bula to ry  C ar e R esearc h  F a c i l i t y .

P o ta b le  W at er  Sy st em s -  B u il d in g  10

1978  B udge t R eq uest  $250,0 00

The se  fu n d s , to g e th e r  w it h  th e  $2 00,0 00 p ro v id e d  in  1977 , w i l l  p ro v id e  f o r  

a l t e r a t i o n s  an d im pro ve m en ts  to  th e  do m est ic  w a te r  d i s t r i b u t i o n  sy st em s in  th e  

C l i n i c a l  C e n te r (B u il d in g  10)  to  p ro p e r ly  i s o l a t e  th e  la b o r a to r y  w a te r sy st em s  

fr om  th e  p o ta b le  ( d r in k a b le )  w a te r  sy st em s an d to  c o r r e c t  d e f i c i e n c i e s  in  w a te r 

p r e s s u r e s  on th e  upper f l o o r s  o f  th e  1 4 - s to ry  s t r u c t u r e .

R e p a ir s  an d Im pro vem en ts  -  P la n t

197 8 Bud ge t R eq uest  $ 1 ,2 5 0 ,0 0 0

The se  fu nds  a re  nee ded  to  c o n ti n u e  th e  p ro gra m  o f  m ajo r r e p a i r s  an d 

im pr ovem en ts  to  th e  v a r io u s  e l e c t r i c a l ,  m e ch an ic a l an d s t r u c t u r a l  co m po ne nt s 

o f  th e  p h y s ic a l p l a n t s  a t  B e th e sd a , M ar y la nd ; P o o l e s v i l l e ,  M ar y la nd ; H am il to n , 

M on tana ; B a lt im o re , M ar yla nd; an d o th e r  f i e l d  s t a t i o n s  f o r  w hic h NIH i s  th e  r e a l  

p ro p e r ty  h o ld in g  a g e n t . As you kn ow , th e  p l a n t s  a r e  q u i t e  e x te n s iv e  an d many o f 

th e  b u i ld in g s  an d f a c i l i t i e s  hav e b een  in  s e r v ic e  betw ee n 35 an d 40  y e a r s .  T h is
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is a continuing need of providing for the care and upgrading of the physical

plants.

Repairs and Improvements - Program

1978 Budget Request $2,000,000

These funds are also required to continue a source of funding, established 

in 1975, of financing miscellaneous alterations directly related to program 

needs which must be characterized as capital improvements. The work includes 

changes in physical facilities to accommodate revisions and new initiatives

in research efforts.

Solar Control - Building 31

1978 Budget Request $750,000

These funds will provide for an initial effort to reduce the solar

heat load on Building 31 and to improve the working environment within this

facility. The existing building air conditioning system is inadequate to

accommodate the high solar loads and a pilot project has been initiated

to develop a feasible and practical solution to this problem.

Thank you, Mr. Chairman, I will be pleased to answer any questions

you may have.
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OFFICE OF TH E DIRECTOR AND BUILDINGS AND FACILITIES

Mr. F lood. Now, do you have somebody with you th at you wan t us 
to meet?

Mr. Schwartz. Yes, sir, Mr. Ross Holl iday, Director, Division of 
Engineering Services and Mr. Norman Mansfield, Director of F ina n­
cial Management.

CONSTRUCTION OF FACILITIES

Mr. F lood. All right , Mr. Schwartz, before get ting into this  business 
of asking questions about requests made fo r the  Office of Director, we 
may have a question or two about your construction program, itself. 
Can you tell us briefly where you stand on each of the  major items on 
the facil ities under construction?

Mr. Schwartz. Yes, sir, I think you would be interested in the 
Liste r Hill  Center for Biomedical Communications. Dr. Cummings 
gave you a rundown previously on the List er Hil l Center. We would 
have hoped to have the awards made, how’ever, that has been delayed 
because of a technicality in the b idding  in February . We are s till quite 
confident we will have an award by the  middle of th is calendar year.

AMBULATORY CARE RESEARCH FACILITY

The Ambula tory Care Research Facility is in a critical part of its de­
velopment. We have given the go-ahead for acceptance of the guara n­
teed maximum price for s tage 1, an expenditure  of approximately $20 
million in fiscal year 1977. We hope to have th at under contract with in 
2 months. We are antic ipating a  groundbreaking ceremony during  the 
month of April , so we feel very good about that. The other  major p roj ­
ects is the Environmental Health facility in North Carolina. The de­
sign of the site development phase has proceeded quite well, it is 
99-percent finished and we hope to make the award on the site develop­
ment within a few months.

The design of the  build ing phase is also moving along quite well and 
we expect to have th at awarded this fiscal year.

Mr. F lood. Assuming you g et the approval for the $66 million re­
quest, how much additional money would be required in fiscal 1979, 
and fiscal 1980, to complete the current projects you have just  
mentioned ?

Mr. Schwartz. We are presently budgeting the ambulatory research 
facility at $105 million. In  fiscal i977 and 1978 we will have ap proxi­
mately $79 million. So, this  will mean essentially a $26 million cost to 
complete.

There has been one change in the scope of the project, Mr. Chairman. 
We are no longer plann ing to build the multi-level park ing garages. 
These were scheduled for  construction at the later s tages of the pro j­
ect. They have been deleted.

Mr. F lood. W hat will you need for fiscal 1979 and 1980?
Mr. Schwartz. The $26 million.
Mr. F lood. Of the facilities  you have mentioned, how do the curren t 

cost estimates compare with the proposals made originally to the 
committee ?
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Mr. Schwartz. The Lister  Hill  project still looks good a t the $26 
million ceiling  which the Congress gave us. We see no problem at this 
point in the Environmental Heal th project. The original estimate on 
the Ambulatory Care Research projec t was $95 million. So there is an 
increase in tha t project. We won’t be able to complete tha t construc­
tion in th is fiscal year. Phase I construction, soon to be awarded, will 
include the excavation, foundation , and below-grade work. Phase II  
to be funded in fiscal years 1978 and 1979 will provide for the remain­
ing pedestal and tower construction, but there will remain some addi­
tional costs for fiscal 1979.

ENVIRONMENTAL HEALTH SCIENCES CENTER

Mr. F lood. The cost of the construction, how is the cost of con­
struction in North Carolina, how does it compare with the costs in 
the Washington area ? Supply th at for the record.

Mr. Schwartz. Yes, sir.
[The information requested follows:]

An indication of the relative costs of building construction at  Raleigh, N.C. 
compared to Washington, D.C. is provided by the Means Buildings Construction Cost Data Publication, published by Robert Snow Means Co., Inc., construction consultants and publishers, 100 Construction Plaza, Duxbury, Mass., Library of Congress Card No. 55-20084.

The 1977, 35th Annual Edition, provides index figures based on a 30 major city average cost of 100, and represents costs in each of the cities as of Janu­
ary 1, 1977. The Washington, D.C. index is 99.7 and the Raleigh, N.C., index is 84. That  is, construction costing approximately $1 in Washington would, on 
the average, cost approximately 84 cents in Raleigh.

Mr. Flood. Are there any new projects you are antic ipating within 
the next 2 years, major new projects ?

Mr. Schwartz. There are a number of new facilities.
Mr. F lood. New projects?
Mr. Schwartz. Dr. Fredrickson mentioned the project  at For t 

Detrick. It  is not in our curren t budget but we are looking forward 
to the provision of t ha t facility. Over the next several years  we will 
be going through  a process of modernization of the Clinical Center. 
We expect to have plans substantia lly developed by fiscal year 1979.

In addition, five of our older laboratory buildings (Nos. 2, 3, 4, 5, and 8) constructed in the late thirti es and early forties are in need of major interior renovation which will necessitate vacating the buildings during renovation. Additionally, two buildings (Nos. 7 and 9) have become obsolete and our studies indicate due to building configuration and deterioration, renovation cannot be justified. These two buildings are therefore programed to be razed.
To accomplish the renovations and razing of these buildings wre will be asking for planning funds in fiscal year 1979 to construct a new laboratory building. Upon completion, we will vacate one of the older buildings by moving the pro­grams into the new laboratory building. With one building vacated we will then through a series of efforts renovate and vacate another building until all five have been upgraded. We expect these programs to take about 8 to 10 years.
Mr. F lood. Does NIII  have a long-range building, renovation and 

replacement plan or do you make these decisions on an ad hoc basis?
Mr. Schwartz. We do have a long-range plan. Every year we go 

through the process of developing a 5-year plan. We have an ap­
proved plan which is required.
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PA TIEN T SELECT ION  CRITERIA

Mr. F lood. With  the completion of the new ambulatory care facil­
ity, you indicate your patient capacity will increase four times, 200,000 
out-patient visits that  would be; 200,000 visits a year is what you are 
talking about. When you get that  increase, will you have to change 
substantia lly the criter ia under which you select your patients?

Dr. Fredrickson. No; I think  we will carry  out an increasing 
amount of research with out-patients. We are not increasing the 
number of beds.

SOLAR CONTROL

Mr. F lood. W hat is that solar energy project you a re talk ing about, 
also is the $750,000 the total amount needed?

Mr. Sciiwartz. That  is part of our total  program at N III . We have 
quite a few buildings with a lot of sun exposure. We are try ing  to 
minimize the solar heat gain for the purpose of reducing air condi­
tioning  requirements.

Mr. F lood. For obvious reasons, I would like for you to expand on 
tha t for  the record.

[The information requested follows:]
The NIH is actively pursuing measures to economize on use of energy. The 

objective of the project for which these funds are requested is to correct de­
ficiency in the coordination of the architectu re, and the heating, ventilating, and 
air conditioning features of the original design and  construction of Building 31, 
NIH, Bethesda.

This building is a major office building consisting of three connecting wings. 
Two of the wings (A and B) were occupied following completion of construction 
in 1902. The third  wing ) was completed and occupied in 1968. The building 
contains about 580,000 gross square feet of space and the wings A, B, and C are 
11, 8, and 9 stories above grade respectively.

The long sides of both A and B wings face north and south and are of curtain  
wall construction employing generous amounts of glass. The solar heat resulting 
from the southern exposure of these wings causes overloading of the building 
air  conditioning systems during the summer months, and need for air  condition­
ing on sunny days during the months of December, January,  and February .

It is expected tha t with the application of sun shades on insulating glass and 
spandrel panels, a major portion of the hea t build-up in occupied spaces adjacent 
to the southern facades will be eliminated thus reducing a ir conditioning needs 
during the summer and eliminating air conditioning needs in the winter months. 
This development will reduce energy requirements and improve the environmental 
control of occupied spaces.

It is estimated tha t these funds will be adequate  to support the cost of the 
needed changes to this building.

Mr. F lood. While i t is not very much money, you have $250,000 for 
a new water system. Why is it so expensive ?

Mr. Holliday. Tha t is an improvement to the water distribut ion 
system in our building 10, our clinical center. I believe in the previous 
year we were given an appropria tion of $200,000. This year it is 
$250,000.

Mr. Flood. $250,000, we have. We are not questioning the project, 
it is ju st why should it be so expensive. We have the  impression tha t 
is pre tty expensive.

Mr. H olliday. In the clinical center building we are separat ing the  
drinkable water from the laboratory water system and improving the

87-1 55  0 - 7 7 - 7 8
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pressure. Th e pre ssu re is cu rre nt ly  ina dequate  on the  up pe r floors of 
the  14-s tory  bu ild ing . Yes; it  is a ra th er  extensive  pro jec t.

PRO JEC T COSTS

Mr. F lood. One  more question. On  page 269 a nd  270 of  the  ju sti fic a­
tio ns  you lis t all  the pro jec ts fo r 1977 a nd  1978. You can do t h a t fo r 
the record . But  you rememb er somebody  might  w an t the li st  a nd  the  
am ount of  money reques ted fo r each of  them. You can  do th at  fo r 
th e reco rd.

[T he  in fo rm at ion reques ted  foll ow s:]

Funds appropriated

Activ e projects,1 1977 and 1978 Prior to 1977 1977 1978 request

Ambulatory  care research fac ilit y--------- -------------------------------------
Electrical and air-co nditioning improvements, Bui lding 10 ............ .
Environ menta l Health Sciences Cente r___________________ _____
Improvements to blue c ollar work area s_________________ _____
Incinerator, Rocky Mountain Laboratory......................................... ..
List er Hill  National Center ................................. ...................................
Master utilities extension, phase II .......... .............................. ............
Medical-patholog ical incinerator..........................................................
Modifications to NIH  heating plan t_______ _______ ____________
Modifications to NIH  waste ha ndling  fac ilit ies ...................................
Potable water systems, Bui lding 10............................... . ................... .
Repa irs and impro veme nts__________ _________________ ______
Solar control, Bui ldin g 3 1.......................................................................

$3,5 80,0 00 $21, 700,0 00 $57,40 0,000
6,275,0 00 ...................... ......... .............................

28,8 92,5 00 42,0 00,0 00 _________ _____
1,957 ,979  .................... . ......................................

383,500 .................. ..........................................
26,7 65,0 00 _________________ _____ _______

6,16 0,000 500,000 4,00 0,000
500,000 ................ . ..........................................
240,000 ____________ ____ _____________

1,400 ,000  _______________________________
...................... 200,000 250,000
10,8 29,8 04 3,00 0,000 3,25 0,00 0

.......... ........................................... 750,000

1 An active  proje ct is one which is curren tly under design  and/or construction.

OFFIC E OF THE DIRECTOR

Mr. F lood. Now, as to  th e Office of D ire cto r, $17,871,000 is  req uest ed 
fo r the  Office of  the  Di rec tor .

Mr . S chwartz. Yes, s ir.
Mr. F lood. He re  you in dic ate  the e nti re increase for  1978 is for  wh at 

you  call  manda tory item s, yet  alm ost  th ree- fo ur ths of  wha t you are 
looking a t, of  th at  increase, is f or  unspecified, you call them, pay ments  
fo r centr all y furnish ed  services.  Tho se increases fo r those services are  
30 per cent over  las t yea r.

Mr.  S chwartz. Yes, si r, that  is cor rec t. T he  Office of the D ire ctor  has 
a fa ir  share  of  the  allo cat ion  of the manag ement  fund . The se are the  
centr al services whi ch su pp or t all  ap prop ria tio ns  at  N IH . As you 
might  exp ect  ove r the la st  few years , the  ove rhead expenses,  ene rgy, 
the cost  of  person nel  fo r gu ard services, housekeeping, sec uri ty,  have 
all  increas ed. Th is is the fa ir  sha re of  th e Office o f the Di rec tor .

Also,  in  he re is th e cost of  the  Office of D ire ctor ’s share  o f th e s tand ­
ar d level  us er c harge  fu nd .

Mr . F lood. You fu rn ish t he  sec uri ty?
Air. Schwartz. Yes; we hav e approx im ately  100 gua rd s the re.

EM PL OY ME NT

Mr.  F lood. I t  a ppears there  is  an i ncrea sin g n on perm anent e mploy­
ment. You  incre ase t hat ra th er  su bs tan tia lly . Six  h un dred  t h ir ty  jobs.  
W hy  such  a big increase and wh y nonperm anent ?



1235

Mr. Schwartz. Our permanent ceiling has not  changed. As a matter 
of fact, it has gone down. I  think our other than permanent  remains 
approximately the same as last year.

Mr. Flood. Aren’t you increasing this substantially, from 2,084—I 
am looking at your records in 1977, 2,084 to 2,714, tha t is plus 630.

They are your figures.
Mr. Schwartz. The overview statement is for  NTH, the total insti- 

tuion, not just the Office of the Director. During the last few years, 
as you know, Mr. Chairman, our permanent  ceiling has remained ap­
proximately the same. We have found th at we can effectively use part- 
time—

Mr. Flood. Are you talking  about NIH  now ?
Mr. Schwartz. Yes, sir, this is a summary of all the institutes  in­

cluding the program budgets. We have found this is a very effective 
way to enhance the personnel and the staffing tha t we do have.

EXECUTIVE PAY

Mr. F lood. Now, here is something, we talked about this for several 
years, about the executive pay problem. At some length we talked 
about tha t fo r several years. I  mean by tha t, its  effect on your attempt 
to retain top scientists. With the substantial pay raise passed last 
month, do you feel that problem will pass?

Mr. Schwartz. We think tha t will go a long way toward minimiz­
ing this problem. We still do have some problem in attra cting from 
the outside. We are not competitive with many of the  clinical labora­
tories at  the university  level.

Mr. F lood. Bu t it will be a big help ?
Mr. Schwartz. Yes, sir.

PROGRAM EVALUATION

Mr. Flood. H ow much money are you setting aside in  th is budget 
for evaluation ?

Air. Schwartz. As you know, the legislation allows tha t up to 1 
percent be available for evaluation purposes. Fo r the N IH,  this  could 
be as much as $25 million. However, our record fo r the past few years 
is an expenditure of approximately $8 million. I would say the pro­
gram for fiscal year 1978 would be about that  size.

Mr. F lood. How much of this evaluation is done by groups outside 
NIH ?

Mr. Schwartz. The way these funds are distributed, one-quarter is 
available to the Office of the Secretary for thei r expenditure. One- 
quarter available to the  Public H ealth  Service and the remaining one- 
hal f remains for NIH .

These funds are  entirely spent for outside contracts. The cost of the 
civil servants to  manage the program is not included in  the 1-percent 
set-aside funds.

WOMEN AND  MINORITIES

Mr. F lood. NIH , like all other areas of Government, has had in­
creasing difficulty in increasing the number of women and minorities 
in its management structure.
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Where do you s tand with your affirmative action efforts?
Mr. Schwartz. We are quite pleased with our performance. We 

thin k over the last few years when we look at  the statistics we do find 
we have increased the number of minorities and women in our man­
agement structure. We have been very successful at the intern level 
to att rac t women and minorities. Tha t really is the payoff for the 
future. We have a very active program going and we think we are 
achieving results.

Mr. F lood. Mr. O’Brien.
Mr. O’Brien. No questions.

EM PLO Y M EN T

Mr. E arly. Would you repeat what you said about enhancing per­
sonnel by shift ing from permanent  employees to  temporary.

Mr. Schwartz. We have found we can successfully use other than 
permanent people for advisory purposes when you bring them in on an 
ad hoc basis.

Mr. E arly. Is that the consulting type of employee?
Mr. Schwartz. Yes, sir.
Mr. E arly. I  have never found tha t to be cost saving. It  is always 

supposed to be but it never is. Everything I saw in ways a*nd means 
in Massachusetts showed tha t consultants only brought on more 
confusion.

Where in your operation would it be better  to go to consultants?
Mr. Schwartz. Advisory council, peer review groups, where you 

are deliberately seeking the  views of individuals who are not in the 
career civil service.

Mr. Early. Do you have career people doing the same thing?
Mr. Schwartz. No; the career people make the final program 

judgments.
Mr. Early. Are they actually  doing the same thing?
Mr. S chwartz. They are making the management decisions, yes, sir.
Mr. F lood. Thank you very much.
[The following questions were submitted by members of the sub­

committee with the request tha t they be answered for the record.]
Mr. Michel

DISS EM INAT ION OF RESEA RCH RESULT S

Mr. Michel. How is your program to increase dissemination of research re­
sults coming along? Is substantial headway being made?

Answer. We feel tha t we have made progress in our efforts to improve the 
dissemination of research results. Our initial projects have concentrated on 
communications of research-derived information to the practicing health profes­
sional, particularly  the primary physician.

The report on dissemination activities initiated by NIH during 1976, which 
I filed with the committee a t the opening of these hearings, describes 11 projects 
which we either have completed or are in process of carrying out. Some are 
substant ial. A total of $1,692,000 has been budgeted for the special projects for 
dissemination improvement during fiscal year 1977. These activities are over 
and above the large information and demonstration programs carried out by 
the National Cancer Ins titu te and the  National Heart, Lung, and Blood Inst itute 
as mandated by Congress.



1237There is heightened  awareness  on the part of all components of N IH  of the need to make sure tha t important new knowledge about the prevention, treat­ment, and cure of disease is made widely available.In my office a substanti al amount of sta ff time is being devoted to the whole question of “technology tran sfer ” of which the dissemination  improvement effort is a major component.
IND IRECT COST RATESMr. Mic h e l . La st year you told us tha t your division of grant s and contrac ts negotiates indire ct cost rates with profitma king insti tutio ns. Wh at kind of crite ria are used to determine these rate s? I presume they are not the same as the c rite ria used for  e ducat ional inst ituti ons?A ns w er . Rat es for both profitmakers  and educational  insti tutions are deter­mined based on cost principle s set forth  in Federal  Procurement Regu latio ns chapter 1-15 (Con tract Cost Principle s and Proce dures). Allo wab ility  of costs and acceptab ility  of cost allocatio n methods for profitmakers are determined in accordan ce with subpart  2 of chapter 1-15; sim ilar determi nations for educational  inst itutions are found in subpart 3 of chapter 1-15. It  should be noted tha t subpart  3 of 1-15 and the much-discussed Fede ral Managem ent Cir cul ar 73-8 are virt ual ly identical.Mr. Mic h e l . I understand that  the indire ct cost rate for profitm aking institu ­tions is generally highe r than  that for the nonprofitmakers. Is this true, and if  so, why ?Ans w er . There  are a myriad  number of reasons why profitma ker’s rates are high,  comparative ly speaking (i.e ., combining profitmaker’s overhead and general and administ rativ e costs and comparing the total with total indirec t costs of educational  institu tion s). However,  in answering this question, only the more signif icant  reasons will be covered.The first signif icant  reason is the difference in treatme nt accorded costs by the two types of instit ution s. For  example, profitmakers normally treat vacat ion, holid ay, sick pay, and other fring e benefits (e.g., pension costs) related to direct personnel as an indirec t cost. Edu cati ona l insti tutio ns, on the other hand, treat the same costs as direct  charges and usually include these costs in the base to which  indirec t costs are allocated . This  difference in cost accounting treatme nt usually results in the profitmaker ’s rate being 20 to 30 percentage points highe r than the educa tional inst itut ion’s rate,  assumin g all other costs are comparable in amount and treate d simi larly  by both instit ution s. Also,  profitmakers usually treat  adm inistrat ive and cleri cal labor charges  as an indirec t charge , whereas educ ation al insti tutions normally charge such costs direct.Another fact or accounting for  differences in rates is the added indirec t cost to the profitmak er for equipment depreciation and space occupancy. Profi tmak ­ers, because they are in business to do research or produce hardware, are ex­pected to provide from corporate fund s all  the scientif ic equipment and buildings  necessary to perform under Fed eral contrac ts, and to charge  those contrac ts with their  allocable share of the annual depreciation costs for  the equipment and fac ilit ies  through applic ation of  an indirec t cost rate. Edu cati ona l insti tu­tions, because their prima ry purpose is education and training rathe r than research, are not expected to provide scientif ic equipment out of insti tutio nal funds , and often the Fed eral sponsor is will ing to underwrite the cost of con­struc ting laboratorie s to accomplish the objectives  of research and training projects. Since  the aforementioned costs are therefore a direct charge  to research or trai ning agreements, the educa tional inst itut ion’s annu al indirect  depreciation costs are significant ly lower than the profitmakers, given comparable comple­ments of scientific equipment and fac ilit ies . On this same subject, profitmakers, notwithsta nding  restrict ions in subpar t 2 of  1-15, normally rent the fac ilit ies  in which the research is performed. Educational instit ution s, because they can construct  building s with donated or State-appropriated funds , tend to own ra ther than rent most of their research fac ilit ies . This  results in lower space and oc­cupancy costs to the educational  insti tutio ns. Another fact or that  may con­tribut e to a lower indire ct cost rate for  educat ional insti tutio ns, and part icularly  State-supported educational inst ituti ons,  is that  the institution ’s indire ct costs may not include all  the costs that the State incurs  in support ing the operations
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of the  educationa l ins titu tion . This would be tru e even if the  Sta te had an 
approved State-wide  cost allocation plan. The States maintain  th at  these plans 
rarely  recover the full cost of adm inis tering the activities of State-af filiated  
ins titu tions engaged in  hea lth- rela ted research  and  tra ining.

Mr. Michel . What is average ind irect cost ra te  for the  profitmaking 
ins titu tions?

Answer. In a recent study performed by the Division of Contract s a nd Gran ts, 
it was determined that  indi rect  cost rates for profi tmake rs were in an average 
range  of 105 to 120 percent of salaries and wages including vacation, holiday, 
sick pay, and  all other fringe benefits. The individual indi rect  cost pools ut ilized  
in computing rat es for this study included both overhead costs and  general and 
adm inistrative expenses of the profitmaker.

The la tter  point is made because overhead costs of profi tmakers are normally 
allocated to contrac ts based on direct  sala ry and wage costs and general and 
adm inistrativ e costs are  normally alloc ated  on a total direct cost plus overhead 
base.

In addi tion,  the  purpose in combining these two types  of ind irec t costs and 
allocatin g them on the basis  of dire ct sala ries  and wages (including the fringe 
costs mentioned above) is to put  the profitm aker on an allocation base compa­
rable to th at  used by educatio nal and  other nonprofit ins titu tions.

EM PL O YM EN T OF M IN O R IT IE S  AN D WOMEN

Mr. Michel. According to your testimony last,  NIH’s affirmative action plan 
has  estab lished specific goals and time tables for incre asing  the employment 
of mino rities and women. What exactly are  these goals and timetables?

Answer. NIH  had planned to establish  goals and timetables, based on a for ­
mula called FAIR (Fea sible  Allocation to Improve Rep resentatio n). After con­
side ratio n, it  was decided to fur ther  es tabl ish this form ula on a tri al  basis and to 
review its  usefulness, adequacy,  and  appl icability for increasing minor ity and 
women employment before ini tia ting it  NIH-wide. The study is continuing.

Mr. Michel. Can you tell us wh at specific steps are  being taken under 
affirmative action to increase the employment  of mino rities and women?

Answer. NIH  is increasing its contacts with minority and  women’s ins titu­
tions and indiv idua ls by visit ation of workshop team s to discuss employment 
programs  ami research programs  available at  NIH. A minority  and women’s 
recruitment staf f has-been establish ed to handle  referr als  and meet with  high 
schools and colleges.

The following seven action  items, which are  rela ted  to increasin g employ­
ment  of minorities  and women at NIH, are  in the  current affirmative action 
pla n:

(a) Design and implement a systematic recruitm ent stra tegy in the  NIH  
to reach minorities  and women throughout the country.

(ft) Commit resources  and personnel through a special minority  assistance 
program to ass ist qualified minorities  in quali fying  for vacanc ies at NIH.

(c) Evaluate  the effectiveness of NIH  recruitm ent team s in rec rui ting minor­
ity  employees to NIH.

(d)  Commit an increased percentage  of pos itions at  all  levels, including scien­
tific and  admin istrative, for minor ity employment.

(e) Increase recruitment efforts and hiring of Hispanics, minority  women, 
and Native  Americans.

(/ ) Review and analyze accession and promotion rates by race,  sex, occupa­
tion al series, and grade.
(g) Establ ish commensurate goals and timetables based upon avai lable data.
Mr. Michel. I s it wise policy to hir e people on th e basis  of race or sex ra ther  

tha n str ict ly on the bas is of me rit?
Answer. Obviously, the question is stri ctly rheto rical . It  presupposes a school 

of though t that  race and sex should be used in lieu of mer it as a basis for 
selection. Common sense dictates  th at  we could not suppo rt such a position. 
Ideal ly, any effective hir ing  policy is one th at  addresses our needs in terms 
of selecting from among the  highly  qualified candidates, as well as our com­
mitment under exis ting EEO laws to tak e affirmat ive action toward improving 
opportunities for minor ities and women to compete on an equal basis.
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AMBULATORY CARE RESEAR CH FA CILIT Y

Mr. Michel . H ow many pat ien ts will thi s new ambulatory  research  fac ility  be 
capable  of accommodating?

Answer. This  new ambulatory  research  facility  will be capab le of accom­
modat ing up  to 200,000 pa tient v isits p er year.

Mr. Michel . What is the  cri ter ia for determin ing who can receive care  in 
this  fac ility?

Answer. Pa tients  will be selected upon referra l from outside practic ing physi­
cians according to the  needs of ongoing clinical invest igations.

Mr. Michel. Last year we were told th at  the  total  cost of this faci lity  would 
be $95 million. I s th at  sti ll th e es timate?

Answer. The $95 million est imate  provided las t yea r was derived  by the  
construct ion management firm, based on conceptual plans. Est imating at  early 
stages in the  planning  is essential ly accomplished by using aggrega te historical 
estimat ing guides, that  is, comparing costs on a gross basis with construction 
costs of sim ilar construction. We are now at  a point  where  we have made 
adjus tment s in compara tive  cost estimates that  were  inheren t in this project 
because of the unique cha rac ter isti cs of the  construction. The lat es t estim ates 
based on the  same scope work, bu t derived from more complete working 
draw ings by deta iled take-off methods,  resu lted in an increased estim ate. In 
view of the increase it has  been decided to omit the mult ileve l parking struc­
tu re  estimated to cost $8 million, and  to introduce possible altern atives  in the  
bidding documents to reduce the  costs to  $105 million.

Mr. Michel. W hat is  the presen t pro jected completion date?
Answer. I t is estimated tha t, 3 years will be requ ired to complete the build­

ing w ithout the multilevel parking. Construc tion is expected to s ta rt  in  June 1977. 

environmental health sciences center

Mr. Michel. What is the  current  s ta tu s o f th at  Environmenta l Health  Sciences 
Cen ter a t Resea rch Triang le Park, N.C.?

Answer. The design work for the  project is esse ntia lly completed and we 
expec t to  make construction cont rac t awards  in  the nex t few months. Some minor  
site  p repara tion work has been s tar ted .

management fund

Mr. Conte. You mentioned that  you r dire ct operation s act ivity provides for  
payment to the  NIH  Management Fund . There has been some controversy  over 
payments to the  management fund, particular ly regarding the  manne r in which 
the  differen t ins titute s are tapped for  such cont ribut ions.  I wonder if you could 
tell me exac tly how payments to the  management fund are assessed.

Answer. Paymen ts for cent rally furnished  services by the  Insti tutes  to the 
NIH  Management Fund  are derived by means of a pro ra ta  formula. Depending 
on the na ture  of the services provided , the  form ula dis trib ute s the  costs on the  
basis of the  numbers of positions,  int ramural  research  dolla rs, clinical cen ter 
bed assignments , and the amount of fund s for  research  gra nts  and indiv idual  
tra ini ng  awards. We th ink t his  a simple but  effective method of a lloc ating central 
service  costs.

ambulatory care research facility and renovations

Mr. Conte. Can you tell  me more abo ut what will be included in the proposed 
ambulato ry care research  fac ility? Which  insti tut es  will be making the most use 
of the  facility ?

Answer. The new fac ility will provide clinical are a and clinical labo rato ries  
from the 3d floor through the  13tli floor. These spaces will connect with  the  
exis ting  Clinical Cente r Building on each floor. Space will be provided on the  
first and  second floors for the  clinical departm ents such as surgery, pathology, 
diagnostic  rad iation,  nuc lear medicine, and patient services. Pa rking will be 
provided below grade.  The faci lity  will be used by all  Insti tu tes since an am­
bula tory  clinical program can be developed by al l of them. As might be expected, 
the  larg er Ins titu tes , NCI, NHLBI, and  so forth, will be assigned the  grea ter  
amount of space.
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Mr. Conte. What add itional  reques ts will you be making for  1979 and 1980 
for  th e completion of the cl inical  ce nte r facility  and renovations?

Answer. We have placed a $105 million ceiling on the construction costs of 
the new faci lity  which will require  an add itional appropriat ion of $26 million in fiscal yea r 1979.

Major renovation of the exis ting  c linica l cente r will be requi red over the nex t 
6 to 8 years . This  will be necessary to realign programs to be tte r accommodate 
to the  new building  and to upgrade obsolescence. We expect to ask for $6 million for each yea r for the fiscal yea rs 1979 and 1980. As an orde r of magnitude  
estimate we expect thi s work to cost in tota l abou t $30 m ill ion ; we expect  to 
have the program  better  defined by next year.

SOLAR CONTROL

Mr. Conte. Could you tell  me w ha t your pilot project to reduce the solar  load in build ing 31 involves? Why is thi s suddenly become such a problem?
Answer. This  building is a major office building consist ing of 3 connecting 

wings rising 8, 9, and 11 stor ies above grade. Extensive  glass construct ion on the 
southern  facades result s in a very high int ern al heat load from solar  radia tion. This  is not only a problem in summer but  requ ires air-co nditioning dur ing the 
win ter months of December, Jan uary, and February. This  project is recom­mended for the purpose of correcting thi s deficiency.

Our stud ies so fa r suggest th at  we can solve the problem with the use of sun shades or insu lating glass or a combination of the two. This has  been a  problem 
since cons truct ion of the  building in 1962. We believe thi s approach will produce a signif icant energy saving.

OFF ICE OF TH E DIRECTOR PROGRAM RESOURCES

Mr. Conte. How do you propose to meet congress ional manda tes such as im­proved dissem ination of research  results, protect ion from research  risks, civil righ ts compliance, and so forth , withou t add itional program resources?
Answer. It  will most likely have to be a t the expense of oth er programs and 

offices in the  Office of the Director.  We will have to reexamine  o ur programs and cu rta il those that  we feel will be leas t det rimenta l to our opera tions.
Mr. Conte. On page 280 of your justif icatio n, you show a $550,000 increase for 

the res tora tion  of program level which had been reduced in 1977 to absorb  sta tut ory pay raise costs. Would you explain  the background and  need for  th at  item?
Answer. We have provided Congress with  a revised just ification which re­

flects a proposed 1977 supplemen tal for sta tutory  pay raise cos ts; therefore, the 
res toratio n increase is no longer required . The 1978 total  OD budget request remains  the same in both submissions.

Mr. Conte. You are proposing a two-position reduct ion for nex t year. Will th at  
give you adeq uate  people to perfo rm the many necessary tasks assigned to your  office wi th adeq uate  levels of efficiency?

Answer. Even at  the  cur ren t staff level, it  becomes exceedingly more and more difficult to perfo rm the many necessary tasks assigned to the  Office of the Director  with  adeq uate  levels of efficiency. This is a res ult  of the  increased 
responsib ilitie s for managing congress ional, as well as executive, mandate s 
withou t any increase in program resources for the pas t s everal y ears . Any reduc­tion  in manpower could cer tain ly exacerbate the  situation .
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JUSTIFICATION OF  THE EUDGET ESTIMATES

BUILDINGS AND FACILITIES

Fo r c o n s tr u c t io n  o f ,  an d a c q u i s i t io n  o f  s i t e s  an d eq ui pm en t f o r ,  f a c i l i t i e s  

o f  o r  use d  by  th e  N a ti o n a l I n s t i t u t e s  "of H e a lt h , whe re  n o t o th e rw is e  p ro v id e d ,

[$6 7,1 *0 0,0 00 ] $65 ,6 50 ,0 00 , t o  re m ai n a v a i la b le  u n t i l  ex pe nd ed .



DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

NATIONAL INSTITUTES OF HEALTH

B u il d in g s  an d F a c i l i t i e s

Am ou nts A v a i la b le  f o r  O b li g a t io n

1977
E s ti m a te

A p p r o p r i a t i o n .................................................................................................. $ 6 7 ,4 0 0 ,0 0 0

U n o b li g a te d  b a la n c e ,  s t a r t  o f y e a r ............................................... 6 0 ,6 1 8 ,0 0 0

U n o b li g a te d  b a la n c e ,  en d o f  y e a r .................................................... -9 ,4 7 0 ,0 0 0

T o t a l ,  o b l i g a t i o n s ..............................................................................  $ 1 1 8 ,5 4 8 ,0 0 0

1978
E s ti m a te

$ 6 5 ,6 5 0 ,0 0 0

9 ,4 7 0 ,0 0 0

-5 ,0 6 7 ,0 0 0

$ 7 0 ,0 5 3 ,0 0 0
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Summ ary an d E x p la n a ti o n  o f C ha ng es

1977  B udget  A u th o r i t y ...................................................................................................................... $ 6 7 ,4 0 0 ,0 0 0

1978 B udg et  A u th o r i t y ...................................................................................................................... 6 5 ,6 5 0 ,0 0 0

N et C han ge ....................................................................................................................................... -$ 1 ,7 5 0 ,0 0 0

I n c r e a s e s :

A. Pr og ra m

1.  A m bu la to ry  C ar e R e s e a rc h  F a c i l i t y ..................................................................... $ 5 7 ,4 0 0 ,0 0 0
2 . M as te r U t i l i t i e s  E x te n s io n ...................................................................................... + 4 ,0 0 0 ,0 0 0
3 . P o ta b le  W at er  S y s te m s, B u il d in g  1 0 ..................................................................  + 250 ,0 00
4 .  R e p a ir s  an d Im p ro v em en ts , P l a n t .......................................................................... + 1 ,2 5 0 ,0 0 0
5 . R e p a ir s  an d Im p ro v em en ts , P ro g ra m ..................................................................... + 2 ,0 0 0 ,0 0 0
6 . S o la r  C o n tr o l ,  B u il d in g  3 1 ...................................................................................... + 750 ,0 00

T o t a l ,  i n c r e a s e s ....................................................................................................... $ 6 5 ,6 5 0 ,0 0 0

D e c r e a s e s :

B.  Pr og ra m

1. A m bu la to ry  C ar e R e s e a rc h  F a c i l i t y ....................................................................  -2 1 ,7 0 0 ,0 0 0
2 . E n v ir o n m e n ta l H e a lt h  S c ie n c e s  C e n te r .............................................................  -4 2 ,0 0 0 ,0 0 0
3 . M as te r U t i l i t i e s  E x te n s io n ...................................................................................... -5 0 0 ,0 0 0
4 .  P o ta b le  W at er  S y s te m s, B u il d in g  1 0 ..................................................................  -2 0 0 ,0 0 0
5 . R e p a ir s  an d Im p ro v em en ts , P l a n t .......................................................................... - 1 ,0 0 0 ,0 0 0
6 . R e p a ir s  an d Im p ro v em en ts , P ro g ra m ..................................................................... - 2 ,0 0 0 ,0 0 0

T o t a l ,  d e c r e a s e s .......................................................................• .............................  -6 7 ,4 0 0 ,0 0 0

T o t a l ,  n e t  c h a n g e s ..................................................................................................
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O b lig a t io n s  by  A c t iv i t y
Pa ge
R e f .

1977
A p p ro p r ia ti o n

1978
E s ti m a te

I n c r e a s e  o r 
D e cre a se

267 R e se a rc h  f a c i l i t i e s ............................. $ 1 0 8 ,5 2 2 ,0 0 0 $ 6 0 ,5 0 0 ,0 0 0 -$ 4 8 ,0 2 2 ,0 0 0

267 S e rv ic e  an d a d m in i s t r a t i v e  
f a c i l i t i e s ................................................. 1 0 ,0 2 6 ,0 0 0 9 ,5 5 3 ,0 0 0 -4 7 3 ,0 0 0

T o ta l  o b l i g a t i o n s .................................. 1 1 8 ,5 4 8 ,0 0 0 7 0 ,0 5 3 ,0 0 0 -4 8 ,4 9 5 ,0 0 0

O b l ig a t io n s  by  O b je c t
1977

A p p ro p r ia ti o n
1978

E s ti m a te
I n c r e a s e  or  

D e cre a se

NATIONAL INSTITUTES OF HEALTH

P r i n t i n g  an d r e p r o d u c t io n ........................... .•  $ 3 ,0 0 0 $ 2 ,0 00 $ -1 ,0 0 0

O th e r s e r v i c e s ...................................................... 9 8 ,7 6 1 ,0 0 0 6 9 ,2 5 1 ,0 0 0 -2 9 ,5 1 0 ,0 0 0

S u b t o t a l ........................................................... 9 8 ,7 6 4 ,0 0 0 6 9 ,2 5 3 ,0 0 0 -2 9 ,5 1 1 ,0 0 0

ALLOCATION TO GENERAL 
SERVICES ADMINISTRATION

O th e r s e r v i c e s ...................................................... 1 9 ,7 8 4 ,0 0 0 8 0 0 ,0 00 -1 8 ,9 8 4 ,0 0 0

T o ta l  o b l i g a t i o n s  by  o b j e c t ...................... . . 1 1 8 ,5 4 8 ,0 0 0 7 0 ,0 5 3 ,0 0 0 -4 8 ,4 9 5 ,0 0 0



A ct ual

B u il d in g s  and  F a c i l i t i e s

Yea r

Bu dg et  
E st im a te  

to  Con gr es s
House

Allo wan ce
S en at e

Allo wan ce A p p ro p ri a ti o n

1968 $1 0,7 15,0 00 $1 0, 715,0 00 $1 5,0 75,0 00 $10,7 15 ,0 00

1969 12,4 95 ,0 00 . . . 5 ,3 10 ,0 00 . . .

19 70 V 1,0 00 ,0 00 1, 000,0 00 1, 900,0 00 1,6 15 ,0 00

1971 . . . . . . . . . . . .

1972 3,5 65 ,0 00 3,5 65 ,0 00 5 ,0 65 ,0 00 3 ,5 65 ,0 00

1973 8 ,5 00 ,0 00 8 ,5 00 ,0 00 33,4 80 ,0 00 8, 50 0, 000 .2 /

1974 8 ,0 00 ,0 00 8 ,0 00 ,0 00 8 ,0 00 ,0 00 8 ,0 00 ,0 00

1975 3 ,0 00 ,0 00 3,0 00 ,0 00 3,0 00 ,0 00 3,0 00 ,0 00

1976 3 ,0 00 ,0 00 93 ,0 00,0 00 41,0 00 ,0 00 54,0 00,0 00

1977 25 ,4 00,0 00 67,4 00,0 00 67 ,4 00,0 00 67,4 00,0 00

1978 65,6 50,0 00

l_/ P r io r  to  1970 , fu nds in c lu d e  a l l  DHEW h e a lt h  a c t i v i t i e s .  S ep ara te  NIH 
a p p ro p r ia ti o n  en ac te d  in  19 70 .

2 / T h is  a p p ro p r ia ti o n  a u th o r i ty  was th e  c o n ti n u in g  r e s o lu t io n . The a p p ro p r ia ti o n  
amoun t was th e House  A llow an ce , wh ich  was th e lowe r o f th e  Hou se or  Sen at e 
am ou nts in  th e  f i r s t  vet oed  b i l l .
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B u il d in g s  an d F a c i l i t i e s ,  NIH

New
O b l ig a t io n a l

A u th o r i ty
197 7

A p p ro p r ia ti o n
1978

E s ti m a te
I n c r e a s e  o r 

D e cre a se

R e se a rc h  f a c i l i t i e s ................. ..  $ 6 3 ,7 0 0 ,0 0 0 $ 5 7 ,4 0 0 ,0 0 0 -$ 6 ,3 0 0 ,0 0 0

S e rv ic e  an d a d m in i s t r a t i v e f a c i l i t i e s . . 3 ,7 0 0 ,0 0 0 8 ,2 5 0 ,0 0 0 + 4 ,5 5 0 ,0 0 0

T o t a l ....................................... ..  $ 6 7 ,4 0 0 ,0 0 0 $ 6 5 ,6 5 0 ,0 0 0 -$ 1 ,7 5 0 ,0 0 0

G e n e ra l S ta te m e n t

T h is  a p p r o p r ia t io n  in c lu d e s  a l l  p ro p o se d  d i r e c t  c o n s t r u c t i o n  it e m s  o f  th e  
N a t io n a l  I n s t i t u t e s  o f H e a lt h  an d a l l  c o n t in u in g  p r o j e c t s .

R e se a rc h  F a c i l i t i e s

In c lu d e s  th o s e  f a c i l i t i e s  u sed  d i r e c t l y  by  th e  r e s e a r c h  a c t i v i t i e s  o f th e  
N a ti o n a l I n s t i t u t e s  o f  H e a lt h .

S e rv ic e  an d A d m in is t r a t iv e  F a c i l i t i e s

Those  f a c i l i t i e s  w hic h  r e n d e r  a d m in i s t r a t i v e  an d s e r v ic e  s u p p o r t to  th e  
r e s e a r c h  a c t i v i t i e s  o f  th e  N a t io n a l  I n s t i t u t e s  o f H e a lt h .

A m bu la to ry  C are  R e se a rc h  F a c i l i t y

197 8 a p p r o p r ia t io n  e s t i m a t e .................................................................................................... $ 5 7 ,4 0 0 ,0 0 0

Th e fu n d s  r e q u e s te d  in  1978  f o r  S ta g e  I I  A, when ad de d to  th e  $ 2 1 ,7 0 0 ,0 0 0  
a p p r o p r ia te d  in  197 7,  p ro v id e  a t o t a l  o f  $ 7 9 ,1 0 0 ,0 0 0 , an d w i l l  p e rm it  c o n s t r u c t io n  
o f t h i s  f a c i l i t y  to  c o n t in u e .  A d d i t io n a l  fu n d s  fo r  th e  c o m p le ti o n  o f th e  f a c i l i t y  
an d r e n o v a t io n s  to  th e  C l i n i c a l  C e n te r  w i l l  be  re q u e s te d  in  1979 an d 19 80 .

The A m bula to ry  C ar e  R e s e a rc h  F a c i l i t y  w i l l  be  u sed  to  e x p e d i te  th e  t r a n s ­
l a t i o n  o f  b a s ic  r e s e a r c h  i n t o  h e a l t h  c a r e  s e r v i c e s .  Th e o u t p a t i e n t  v i s i t s  to  
NIH w i l l  be  in c re a s e d  fr om  4 5 ,0 0 0  t o  195 ,0 00  v i s i t s  p e r  y e a r .  The f a c i l i t y  w i l l  
a l s o  p ro v id e  fo r  th e  m o d e rn iz a ti o n  o f  g r o s s ly  o u td a te d  an d in a d e q u a te  d e p a r tm e n ts  
i n c lu d in g  s u r g e r y ,  i n t e n s iv e  c a r e ,  p a th o lo g y  an d d i a g n o s t i c  r a d io lo g y .  T h is  
f a c i l i t y  w i l l  be  a new m a jo r r e s o u r c e  f o r  a l l  i n s t i t u t e s  engag ed in  c l i n i c a l  
r e s e a r c h .

Th e t o t a l  p r o j e c t  w i l l  p ro v id e  fo r  a b u i ld in g  a d d i t io n  to  th e  NIH C l i n i c a l  
C e n te r , m a jo r r e n o v a t io n s  to  th e  C l i n i c a l  C e n te r an d m u l t i l e v e l  p a r k 4 g f a c i l i t i e s  
to  ac co m m od at e th e  p a rk in g  w hic h w i l l  be  d is p la c e d  by  th e  c o n s t r u c t i o n  a s  w e ll  a s  
a d d i t i o n a l  p a rk in g  r e q u i r e d  by  th e  pro gra m  f o r  em p lo y ees , p a t i e n t s ,  an d v i s i t o r s .
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M aste r U t i l i t i e s  E x te n s io n

197 8 a p p r o p r ia t io n  e s t i m a t e ....................................................................................................... $ 4 ,0 0 0 ,0 0 0

The 197 8 r e q u e s t  w i l l  p ro v id e  f o r  new  e l e c t r i c a l  po wer  d i s t r i b u t i o n ,  an  
a d d i t i o n a l  r e f r i g e r a t i o n  m ach in e  an d an  a d d i t i o n a l  b o i l e r  to  s e rv e  th e  u t i l i t y  
re q u ir e m e n ts  o f  th e  A m b u la to ry  C ar e  R e se a rc h  F a c i l i t y .

P o ta b le  W at er  Syst em s - B u il d in g  10

1978  a p p r o p r ia t io n  e s t i m a t e ....................................................................................................... $ 250 ,0 00

The 1978 r e q u e s t ,  to g e th e r  w it h  th e  $2 0 0 ,0 0 0  a p p r o p r ia te d  in  19 77 , w i l l  
p ro v id e  f o r  a l t e r a t i o n s  an d im pro vem ents  to  th e  d o m e s ti c  w a te r  d i s t r i b u t i o n  
sy ste m s  in  th e  C l i n i c a l  C e n te r  (B u il d in g  10 ) to  p r o p e r ly  i s o l a t e  th e  l a b o r a to r y  
w a te r  sy st em s  fr om  th e  p o ta b le  ( d r in k a b l e )  w a te r  sy s te m s  an d to  c o r r e c t  d e f i ­
c i e n c i e s  in  w a te r  p r e s s u r e s  on  th e  u p p e r f l o o r s  o f  th e  1 4 - s to r y  s t r u c t u r e .

R e p a ir s  an d Im pro vem en ts  - P la n t

19 78  a p p r o p r i a t i o n  e s t i m a t e ....................................................................................................... $ 1 ,2 5 0 ,0 0 0

T h is  p r o j e c t  i s  f o r  th e  c o n ti n u a n c e  o f  th e  pro gra m  o f  m a jo r r e p a i r s  an d 
im pro vem ents  to  th e  v a r io u s  e l e c t r i c a l ,  m e c h a n ic a l an d s t r u c t u r a l  com ponents  o f  
th e  p h y s ic a l  p l a n t s  a t  B e th e s d a , M ary la n d ; P o o l e s v i l l e ,  M ary la n d ; H a m il to n , 
M onta na ; B a l ti m o re , M ary la n d ; and  o th e r  f i e l d  s t a t i o n s  f o r  w hic h NIH i s  th e  r e a l  
p r o p e r ty  h o ld in g  a g e n t .  Th e p h y s ic a l  p l a n t s  a re  e x te n s iv e  an d ma ny o f  th e  
b u i ld in g s  have b een  in  s e r v ic e  o v e r 38 y e a r s .

R e p a ir s  an d Im pro vem en ts  - Pro gr am

1978  a p p r o p r ia t io n  e s t i m a t e ....................................................................................................... $ 2 ,0 0 0 ,0 0 0

In  19 78,  th e s e  fu n d s  w i l l  p ro v id e  fo r  th e  c o n ti n u a n c e  o f  th e  p ro gra m  o f 
f in a n c in g  m a jo r im pro vem ents  to  p ro g r a m - re la te d  s p a c e . T hese  im pro vem ents  
a r e  f r e q u e n t ly  r e q u i r e d  w it h  l im i t e d  le a d  ti m e  to  a d a p t to  ch an g e s  in  r e s e a r c h  
p r o c e d u r e s ,  i n s t a l l a t i o n  o f  new  e q u ip m e n t,  o r  th e  i n i t i a t i o n  o f  new  p ro g ra m s .

S o la r  C o n tr o l - B u il d in g  31

1978  a p p r o p r ia t io n  e s t i m a t e ....................................................................................................... $ 7 5 0 ,0 00

T h is  p r o j e c t  w i l l  p ro v id e  f o r  an  i n i t i a l  e f f o r t  to  m o d if y  b u i ld in g  
f e n e s t r a t i o n  to  re d u c e  th e  s o l a r  h e a t  lo a d  on  B u il d in g  31 an d to  im pr ov e th e  
w o rk in g  e n v ir o n m e n t w i th in  t h i s  f a c i l i t y .  A p i l o t  p r o j e c t  h a s  been  i n i t i a t e d  
to  d e v e lo p  a f e a s i b l e  an d p r a c t i c a l  s o lu t i o n  to  th e  r e d u c t io n  o f th e  s o l a r  lo a d . 
Th e e x i s t i n g  b u i ld in g  a i r  c o n d i t i o n in g  sy ste m  i s  in a d e q u a te  to  ac co m m od at e th e  
h ig h  s o l a r  lo a d s .
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B u il d in g  an d F a c i l i t i e s

Pr og ra m  P u rp o se  an d A ccom pli sh m en ts

A c t i v i t i e s : R e s e a rc h  F a c i l i t i e s  an d S e rv ic e  an d A d m in is t r a t iv e  F a c i l i t i e s

1977
Am oun t

_____________ 197 8____________
B udget

A u th o r iz a t io n  E s ti m a te

$ 6 7 ,4 0 0 ,0 0 0 I n d e f i n i t e $ 6 5 ,6 5 0 ,0 0 0

P u rp o s e : Th e NIH d i r e c t  c o n s t r u c t i o n  p ro gra m  p ro v id e s  f o r  th e  c o n s t r u c t i o n ,  
im pro vem en t an d m a jo r r e p a i r  o f  th e  b u i ld in g s  an d s u p p o r ti n g  f a c i l i t i e s  e s s e n t i a l  
to  th e  c o n d u c t o f  th e  m is s io n  o f  th e  N a t io n a l  I n s t i t u t e s  o f H e a lt h .

E x p la n a t io n : B u il d in g s  an d f a c i l i t i e s  fu n d ed  u n d er t h i s  a p p r o p r ia t io n  in c lu d e  
th o s e  r e q u i r e d  f o r  b o th  r e s e a r c h  p ro gra m s an d f o r  s u p p o r t iv e  s e r v i c e s  a t  th e  
m ai n NIH r e s e r v a t i o n ,  B e th e s d a , M ary la n d ; th e  NIH Ani m al  C e n te r , P o o l e s v i l l e ,  
M ary la n d ; th e  R e se a rc h  T r ia n g le  P a rk , N o rt h  C a r o l in a ;  th e  Ro ck y M ounta in  
L a b o ra to r y , H a m il to n , M onta na;  th e  G e ro n to lo g y  R e se a rc h  F a c i l i t y ,  B a l ti m o re , 
M ary la n d ; an d o th e r  NIH f i e l d  s t a t i o n s .

A ccom pli sh m ents  in  1977 :

C o n s t r u c t io n  C om pl et ed

I n s t a l l a t i o n  o f  r e f r i g e r a t i o n  m ach in e  # 1 2 , B u il d in g  34 (MUE) 
R ep la cem en t o f  lo w -p r e s s u r e  gas m a in s  (MUE)
Im pro vem en ts  to  NIH L au n d ry , B u il d in g  13 
Im pro vem en ts  to  e l e c t r i c a l  s e r v i c e ,  B u il d in g  10 
M o d if ic a t io n s  to  NIH H e a ti n g  P la n t ,  B u il d in g  11 
M e d ic a l - P a th o lo g ic a l  I n c i n e r a t o r  # 1 , B u il d in g  11A 
I n c i n e r a t o r  - Ro cky M ounta in  L a b o ra to r y , H a m il to n , M on ta na

C o n s t r u c t io n  C o n tr a c ts  in  P ro c e s s  o r S ch ed u le d  fo r  Award

A m bula to ry  C ar e R e se a rc h  F a c i l i t y  - Phase  I
E n v ir o n m e n ta l H e a lt h  S c ie n c e s  C e n te r ,  R e se a rc h  T r ia n g le  P a rk , 
N o rt h  C a r o li n a

L i s t e r  H i l l  N a ti o n a l C e n te r  fo r  B io m e d ic a l C om m un ic at io ns  
A d d it io n  to  R e f r ig e r a t i o n  P l a n t ,  B u il d in g  34 
S o li d  W as te  F a c i l i t y  Im pro vem en ts
M o d if ic a t io n s  to  W as te  W at er  T re a tm e n t P l a n t ,  NIH Ani m al  C e n te r 
Im pro vem en ts  to  A ir  C o n d it io n in g , B u il d in g  10 

D esi gn  C o n tr a c ts  C om ple te d

E n v ir o n m e n ta l H e a lt h  S c ie n c e s  C e n te r ,  R ese a rch  T r ia n g le  P a rk , 
N o rt h  C a r o l in a

L i s t e r  H i l l  N a ti o n a l C e n te r  fo r  B io m e d ic a l C om m un ic at io ns  
A d d it io n  to  R e f r ig e r a t i o n  P l a n t ,  B u il d in g  34
M o d if ic a t io n s  to  W as te  W at er  T re a tm e n t P l a n t ,  NIH Ani m al  C e n te r
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A ccom pli sh m en ts  in  1977 - C o n ti n u e d

D esi g n  C o n tr a c ts  in  P ro c e s s  o r S ch ed u le d  f o r  Aw ard

P o ta b le  W at er  S y s te m s, B u il d in g  10 - P hase  I  
M a s te r U t i l i t i e s  E x te n s io n  ( p a r t )
R ep la cem en t o f  N u rs es  C a l l  S yste m , B u il d in g  10

R e p a ir s  an d Im pro vem en ts

C o n ti n u a ti o n  o f  m a jo r r e p a i r s  an d im pro vem ents  f o r  b o th  p l a n t  an d 
pro gra m  f a c i l i t i e s .

O b je c t iv e s  in  1978 :

C o n s t r u c t io n  C om ple te d

Im pro vem en ts  to  B lu e C o l la r  Wo rk A re as  
Im pro vem en ts  to  A ir  C o n d i t io n in g ,  B u il d in g  10 
S o l id  W as te  F a c i l i t y  Im pro vem en ts
M o d if ic a t io n s  to  W as te  W at er  T re a tm e n t P l a n t ,  NIH A nim al  C e n te r

C o n s t r u c t io n  C o n tr a c ts  in  P ro c e s s  o r S c h e d u le d  f o r  Aw ard

A m bula to ry  C are  R e s e a rc h  F a c i l i t y
E n v ir o n m e n ta l H e a lt h  S c ie n c e s  C e n te r , R e s e a rc h  T r ia n g le  P a rk , 

N o rt h  C a r o l in a
L i s t e r  H i l l  N a t io n a l  C e n te r  f o r  B io m e d ic a l C om m unic at io ns 
M a s te r U t i l i t i e s  E x te n s io n  ( p a r t )
P o ta b le  W at er  S y s te m s, B u il d in g  10 -  P hase  I  
R ep la cem en t o f  N u rs es  C a l l  S yste m , B u il d in g  10

D esig n  C o n tra c ts  C om ple te d

P o ta b le  W at er  S y s te m s,  B u il d in g  10 - P hase  I  
M a s te r U t i l i t i e s  E x te n s io n  ( p a r t )
R ep la cem en t o f  N u rs es  C a l l  S yst em  - B u il d in g  10

D esi gn  C o n tr a c ts  in  P ro c e s s  o r S c h e d u le d  f o r  Award

M a s te r U t i l i t i e s  E x te n s io n  ( p a r t )
P o ta b le  W ate r S y s te m s, B u il d in g  10 -  P hase  I I  
S o la r  C o n t r o l ,  B u il d in g  31

R e p a ir s  an d Im pro vem en ts

C o n ti n u a ti o n  o f  m a jo r r e p a i r s  an d im pro vem ents  f o r  b o th  p l a n t  an d 
pro gra m  f a c i l i t i e s .

8 7 -1 55  0  -  77 -  79
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