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LEGIONNAIR ES’ DISEASE,  1977

W EDN ESD A Y, NOV EM BER 9, 19 77

U.S. S e n a t e ,
S u bcom m it tee  on  H e a l t h  and  S c ie n t if ic  R es ea rch

of  t h e  C o m m it t e e  on  H u m a n  R es ou rc es ,
At lanta,  Ga.

The subcommittee met pu rsu an t to notice  a t 9 a.m. in Au dit orium  
B, Cente r for Disease Control, 1600 Clifton  Road, Atla nta,  Ga ., Sena­
to r Ed ward M. Ken ned y (ch airma n of the  subcommitt ee) pre sid ing .

Pr es en t: Senator s Ken ned y, Schweiker,  and  Ja vi ts .
Committee staff  pr es en t: R obert  W eng er, cou nse l; Law rence Ho ro­

witz , professional  staff  mem ber;  and Spe ncer Johnson and  Da vid  
Winston,  mino rity sta ff.

O p e n in g  S ta t e m e n t  of  S en ato r K en n ed y

Sena tor  K e n n e d y . We’ll come to or der . F ir st  of al l, I  wa nt to exp ress  
on beha lf of  the  Sen ate  He al th  Committee our grea t appre cia tio n to 
all of those here  at  th is very fine Cente r fo r thei r kindness and thei r 
hosp ita lity in gre eti ng  us and  makin g th is fac ili ty ava ilab le, and co­
op erat ing  in every possib le way with  the  members o f the S ena te H ea lth  
Committee.

Th is work o f ours  th is mo rni ng  is rela ted  to our legis lative resp ons i­
bil itie s th at  we’ll be addre ssing  in the  ear ly par t of the  next session. 
The  Senate of the  Un ite d State s and  the  House of Repre sen tati ves  
are  in an interlude while  the Conference Com mitt ee of the  P resid en t’s 
program  on energy is be ing cons idered and  wi ll reconvene t he Monday 
af te r Thanksg iving . We 're taki ng  this  op po rtu ni ty to tr y  and  un de r­
sta nd  by visit ing  a  n umber  o f diff erent fac ilit ies  a nd  different aspects 
of our  hea lth-ca re system  wh at opportu nit ies  are ava ilab le fo r us to 
strength en  a  system which does p rov ide  such hope, which does p rov ide  
such meaningful assistance  to so many people in need.

W ha t a joy it  is to  come to the  Cente r here and see such a cen ter 
of exceHence and how rea ssu ring it mus t be for  all American people 
and certa inl y the  employees and  research ers,  s cien tists  a nd lea der ship 
and  admi nis tra tors in havin g th is very fine C ente r. We are very much  
inde bted to all of you and  we feel very  welcome and look forw ard  to 
our he ar ing th is mo rning  to  tr y  and find out more inf orma tio n about 
the  pa rt icul ar  fun ctio n of  th is Cente r and  pa rti cu larly  Legio nnaires'  
disease.

I wa nt to make some br ief opening comments. I th ink you have 
recognized my colleague,  Sena tor  Schweiker,  who is the  rank ing 
Rep ubl ican member o f th is comm ittee,  who has  been enorm ously active 
and  inte res ted  in every phase of  healt h legi sla tion . We ’ll be join ed 
la te r th is mo rning by Se na tor  Ja vi ts , who is on a pla ne  from New 
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It ork. I don’t know whether he’ll have  the  good fortune  th at  we h ad las t even ing tryi ng  to get down here  from  Wash ing ton  where we stop ped  oft and  spen t abo ut 4 ^  hours t o g et down here , but we’re glad to be h ere in a ny event.
I  want to than k Dr. Foege and  his en tire  s taff—h im person ally  and all of his s taff— for t he ir welcome here today.

e’re here today to d iscuss  Legio nnaires’ disease, a myste ry that  has gen era ted  an enormous amo unt of public intere st and  concern. It  is clear t hat  despite th e fac t that  we live in a complex and  tech nolo gica lly sop his tica ted  society , the American people are susce ptib le to the same fea rs th at  have afflicted civ ilizatio n since time imm emorial , the  fea rs of  the unknown.  In  th is case th e fea r was gen era ted  by a kil ler  disease fo r which there was no known  treatm ent. It is unsettl ing  to be liv ing  in a time when we have the  know-how to put  a man on tne Moon and  ye t can  see a myste riou s “a gent” sw’eep thro ug h a  tra di tio na l A merican ga the rin g, an ann ual  convention, str ik ing 182 peop le and  causing  29 deaths.
I t  has become clear  t ha t Legio nnaire s’ disease is not  limited  to  P h il ­ade lph ia. Recent outbre aks  o f the disease  have occurred at Ki ngsport , Ten n. ; Columbus , Ohio and Bu rling ton , Vt.  One can not  be insula ted  from the  disease by avo idin g one city  or one hotel . Since Ju ly  1976, the re have been o ver 350 confirmed cases of L egi onnai res ’ disease  and  75 death s str etc hing  across  at  least 24 S tate s. It  str ike s spo rad ica lly  and  in clus ters.  We also know th at  it is no t a new disease.  Th e CDC  has been able to document o utbreaks as fa r back as 1965.
We hope thi s mo rning to get  answ ers to some im po rta nt  ques tions  con cerning Legio nnaires’ disease.
I t  h as been over 13 m onth s since the out bre ak in Ph ila de lph ia.  C DC has  devoted over  73,000 person-hours and  expended over  $1.5 million  tow ard  solv ing the  mystery. W ha t is the  sta tus of th ei r effor ts?We need to p ut the  disease in i ts p roper perspective. Is L egion nai res ’ disease a deadly  menace th at  can str ike  anywhe re at any time , an An ­dromeda str ain,  or simply  a relativ ely  common form  of flu or pn eu ­monia, th at  has captu red  the fancy of the  pres s and  the  public?We need to know the  prospects for the  futur e. When, if ever,  will we be able to effectively  con trol the d isease  ?
Fina lly , we need to know what lessons have  been learned  from  thi s disease  about the abili ty of the Federal  Government  and  State  and local officials to  prote ct the  American people from oth er disease men ­aces that  m ight st rike .
So we look for wa rd to our  discussion and  our test imo ny here  thi s morning. Before cal ling on you r dis tinguished Congres sman, I ’d like to ask my colleague, Sena tor  Schweiker, if he’d like to say anyth ing .Sena tor  Schweiker. Th ank you very  much,  Mr. Chairman. I too would like to than k I)r . Foege and the staf f here for the  e xcel lent co­ope rat ion  and  assis tance  that I have always  received from  CDC both as the rank ing Repub lica n member of the  Sen ate  He al th Sub com mit­tee and also as a member of the  La bo r-H EW  Ap prop ria tio ns  Com­mit tee t hrough  which thi s un it of G overnment is fun ded .
I welcome very much the op po rtu ni ty to be here  tod ay and  to review the  pro gress of the  CDC  in its  att em pt  to iden tify the  cause of the  so-called  L egi onnai res ’ d isease, to develop the  mean s to pre vent outbreaks , and  to minimiz e the  effect once an outbreak has  occu rred.
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We all know the story of the epidemic which occurred in Phi la­
delphia in the summer of 1976. What may not be as well known is 
tha t apparently Legionnaires’ disease has been with us a long time, 
undiscovered, and that  it had nothing whatever to do with either 
Philadelphia or the American Legion. In fact, as the senior Senator 
from Pennsylvania 1 am concerned tha t Philadelph ia and the Ameri­
can Legion both took a bum rap.

Philadelphia  in general, and the Bellevue S trat ford  Hotel specifi­
cally, suffered enormous financial damage because, through fear and 
ignorance, it was assumed th at some mysterious plague was localized 
in that  vicinity.

Dr. .Joseph McDade’s brill iant and methodical research at the CDC 
has given us the true answer: The probable cause is a bacteria of long­
standing which apparen tly is prevalent throughout the world. 
Certainly we now know, outbreaks have occurred in 24 States includ­
ing Illinois, Michigan, Tennessee, Ohio, Vermont, Virginia, Wash­
ington, D.C. to name a few, and as far  away as Spain.

I would hope tha t this hearing will focus on the latest research 
information available regarding the cause, carriers, spread and pre­
vention or treatment of Legionnaires’ disease. In  addition, we should 
address the question of how cooperation between health agencies at 
various levels can be developed in order to assure tha t the public 
health is protected and so tha t the climate of fear so damaging to 
Philade lphia can be avoided in the future.

We should also try to answer an even more basic question: Just 
how good is our disease detection system ? Why did it take so long to 
work in this case? And how many other killer diseases are as yet 
undiagnosed or wrongly diagnosed? What  can be done promptly to 
make sure another mystery disease doesn’t strike us at an unprepared 
point again.

The very fact tha t we now know enough to ask these difficult 
questions is in itself a significant measure of the progress tha t CDC 
has made in this area of disease detection.

Thank you very much.
Senator Kennedy. It  is only appropriate  tha t we start off with 

our distinguished Congressman from your district who we have the 
opportunity to know and we look forward to a word of welcome, 
Congressman.

Congressman Levitas. Thank you, Senator. I'd  like to welcome you 
and the subcommittee, Senator Schweiker, and later in the morning, 
Senator Javit s, to CDC.

We are very proud of this  area and we’re very proud of the center. 
You referred to it, Senator Kennedy, as a center of excellence, and it 
is indeed that. You also commented upon the quality of people who 
work here and as you were speaking, I could not but reflect t hat  in 
this country we have established through our Federal  initiatives cen­
ters in Florida.  Texas, California, for space exploration,  and we have 
gathered at those places the true experts in the world who can devote 
their  talents and their energies to this frontier of space exploration. 
What we have done here in Atlan ta at CDC in the field of health is 
the same. We have established at this place a center of excellence and 
have brought together the true experts in this  field in the world.
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You say th at  it is rea ssu ring for the  people of  America to have 
CDC here  and  the  work the y are doing, and I sugg est th at  it is reas­
su rin g for  eve ry p erson who in habit s the w orld  to day a nd in the fu tur e 
fo r wh at has  been done and  what  will be done here. We are  ve ry pro ud 
of  CDC and the  work it does. I can tel l you th at  a s t he Congressman 
rep res en tin g thi s distr ict , it  is exc itin g n ot  only to know  w ha t’s going 
on here  and  the  ram ifica tions and  poten tia ls and  the  imp lica tion s for  
the  fu tur e bu t you have  no idea  what it mean s to  br ing thi s type of 
person, these  people who have  gathe red  here , into one’s co ngressiona l 
distr ict . I t  keeps you hop ping. I t ’s n ot jus t the  ordina ry  type of pe r­
son who doesn’t a sk ques tions , they  make a profession of ask ing  ques­
tion s and  th ey do it of Congressm en as well and  on occasion, Sen ators,
I  wil l share  a few of  thei r que stions wi th you.

Senator  K ennedy. I f  y ou’ll he lp us with the  answ ers, th at’ll be all 
rig ht .

Congressman  L evitas. Which brings me to the  nex t point. I th ink 
your  p resence here  is very im porta nt fo r CDC and  for the  work  they 
do, because yo ur  very  presence here focuses att en tio n on the  impor­
tance of  t he ir  work and  lets man y people across the  Nat ion, to whom 
the  in iti al s CDC are ju st  flashed across  the  televisio n screen from  
tim e to time , g et an in-depth  look at wh at is g oin g on with the  people  
here . The ques tions  you are  ask ing  are the  righ t ques tions , the y need 
to be asked and  the y need to be answ ered  and  the  people you will  be 
spe aking with tod ay are  the  people  in the  en tire world  who can give 
you those  answers.

I want to express my welcome, my app rec iation for your  presence . 
I  wish I could pa rti cip ate  with you in the  heari ngs today. Unf or ­
tun ate ly,  I  have some prec ommitm ents  th at  will keep me away for 
the ent ire  meeting , bu t I wa nt  you to know th at  we will be following, 
myself and  my office, yo ur  effo rts and  any  way we can  be of assis tance  
and  coopera tion  with von in fu rth er in g the  work  of  your comm ittee 
and CDC , you can res t assu red th at  we will be there working with you.

Th an k you for t hi s opportunity.
Senator  K ennedy. Th an k you, Congressman Levita s. very  much 

fo r your  comments and  words  of welcome. We app rec iate it.’ Th ank 
you for being  with  us.

Ou r firs t panel—W illi am  Foege, the  Di rec tor  o f the  Ce nte r; David  
F ra cer, Chief  of Spec ial Pa tho gen s of your  Epidemiology Bu reau ; 
W al te r Dowdle, Di rec tor  of  V irology  D ivision.

STATEMENTS OF WILLIAM H. FOEGE, M.D., DIRECTOR, CENTER FOR
DISEASE CONTROL; DAVID FRASER, M.D., CHIEF, SPECIAL PATHO­
GENS BRANCH, BUREAU OF EPIDEMIOLOGY; AND WALTER
DOWDLE, M.D., DIRECTOR, DIVISION OF VIROLOGY, BUREAU OF
LABORATORIES, A PANEL

Dr . F oege. Than k you, Mr. C hai rman.  D r. Fr as er  was the  di rec tor  of 
the  invest iga tion in Ph ila de lph ia and  Dr . Dowdle is dir ector  of  the  
viro logy lab  where the  isolation of the  organ ism  was made. I am h appy  
to  ha ve them  along th is  mo rnin g.
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We do have  a prepare d sta tem ent , which with yo ur  perm issio n, we 
will en ter  into the  record. Inste ad  of  using  the  prepare d sta tem ent , I 
would like  to give  a more infor ma l chronology  of  wh at has gone on 
since 1965.

Sena tor  K ennedy. I t will  be  so adm itted  and  p rin ted in its  en tirety .
Dr . F oege. Tha nk  you.
On Fr id av  aftern oon, Au gu st 6, 1965, the  Ad min ist ra to r of the  St.  

El iza be ths  Ho spita l in Wash ing ton , D.C., call ed CDC and  asked  for 
assistance . He said  he had 34 cases of pneum onia wi th 3 deaths. E p i­
demiologists were dispat che d to Wash ing ton , D.C., and  the y found 
the  following : Cli nically , a n illness in the  34 pa tie nts t ha t consisted  of 
high  tem perature s—ov er h al f of them  h ad  tem perature s of  more than  
104°—-an d th is of ten  progressed to pneumonia.  The pa tie nts  also 
ha d high w hite blood counts  which was ind ica tive of a b acterial disease,  
bu t it  was not  as high  as or dina ril y seen in bac teri al pneumonia.  La­
borat ory find ings were neg ative fo r a wide  v ari ety  o f mic roorgan isms 
and the  patholog ic exa minat ion s on pa tie nts  who ha d died , did  not 
reve al t he  cause o f death .

En vironme nta l samples  were taken at th at  time, ai r and  soil par- 
ticula rlv . These were neg ativ e for any  microbio logical organism s. On 
the  epidemio logic  fro nt,  the re were some int ere sting  leads. The  hospi­
tal  consists o f many bu ild ing s an d the att ack rate f or  thi s illness seemed 
to be highes t fo r pa tie nts  in the  west pa rt of the  hospi tal . Furt her ­
more, it  was  found th at  sign ificantl y h ighe r att ack  rate s were fou nd in 
pa tie nts  who slep t near windows as com pared to pa tie nts  who did  n ot  
and  in pa tie nts  who had gro und passes  so they  could leave  the bu ild ­
ing. I t  was th en found that  excav ations had been done in Ju ly  in  o rder 
to pu t in an undergr ound w ate r s pr inkler  system. Th is lasted un til  th e 
first week in Aug ust.

The cases s tar ted  on Ju ly  27, but the y decl ined rapidly about 1 week 
af te r the  excavation  work had  stopped. By  com paring the excavation  
work and  the  classic  cases, it was estimated th at  an incuba tion  per iod  
of 4 to 11 d ays  was seen an d t ha t th is r epresented airborne  sprea d f rom  
a sh ort  term  common source exposure.

Sera,  or  blood specimens, were tak en on pa tie nts  and kept  in the  
serum bank at  CDC. These consisted  of pa ired blood specim ens tak en 
ear ly in the  disease  and late in th e disease.

I t should be noted th at  the re was no increases in pne umonia gen­
era lly  in Wash ing ton , D.C. There  were no cases of the  disease in staf f 
members ca rin g fo r pat ien ts. There for e, the re was no evidence of sec­
ondary spread , and  pa rti cu larly  it should be noted th at  at  St. Eliza ­
beths Ho sp ita l in 1965, the re was no air -co nditio nin g system.

The inv est iga tor s lef t the  outbreak  no t kno win g the  cause of  the  
disease.

Senator  K ennedy. H ow oft en does th at  happen? How man y time s 
do you go to do your review and  are  unable to find the  cause of  the  
disease ?

Dr . F oege. CD C employees are  involved in  abo ut 1,700 inves tigatio ns 
a year in the  Un ited State s and  abroad . About 100 to  150 of these  
are  ma jor  inv est iga tion s req uirin g resou rces directed from  Atla nt a 
and often times we leave the  o utb rea k witho ut an agent , bu t th inking  
we know thi s was a vir al en ter iti s or th at  this  was a vi ra l pneumonia.  
Abo ut once a year , we have a n outb rea k that  leaves us total ly  con fused.
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We do not know wh at the  age nt is or  the  mode of  spread . So it does happen, bu t not often.
Twelve yea rs later,  we now know th at  the y were dea ling with Legio nnaires’ disease.
Senator  K ennedy. Wel l now wh at would you say th at —you leave wha t, one m yste ry a year , is th at ------
Dr. F oege. One ma jor  mystery a year where we s imply  don’t know what has  happened. In  those cases we tr y  to save specimens  in the  serum  bank  so th at  we can tes t th em lat er  when technology  improves.Sena tor  Kennedy. H ow man y sort of mys teri es rem ain  unsolved, would you say ?
Dr . F oege. We have  abo ut 10 or 12 ma jor  myster ies  since the  mid-  1960’s th at  we have no  ex pla na tion for.
Senator  K ennedy . H ow v iru len t a re those mysterie s, how d angerou s are  t hey  ?
Dr.  F oege. In  gen eral , these have  turned  out to be gastroente rit is outbreaks  of  one kind or anoth er wi tho ut high  fa ta lit y rates. About ha lf  of  these tu rn  out to be gastroente riti s.
Sena tor  K ennedy . An d what pa rt  o f those  were fa ta l ? Of  the 10 to  12, how many would  you th ink would cause or  could  cause dea th ?Dr. F oege. I believe ou t of the  10 to 12, in only  1 or 2 were the re fat ali tie s.
Se na tor  K ennedy. OK. You mentioned in the  St. El iza be ths  ou t­break th at  you take serum . W ha t determ ines when you tak e serum and when you d on 't t ake  serum ?
Dr. F oege. In  gen era l when we do not have an answer  we would  save serum. We would collect serum  in orde r to get  an answer  and  if  we d id  n ot get  an answer we would save the  materi als .Sena tor  K ennedy . So appro xim ate ly how man y dif ferent  serum s do you have  here  fo r dif ferent  typ es of  diseases? Ove r wh at per iod  of  tim e have you been co llec ting  them  ?
Dr.  F oege. Le t me ask Dr . Dowdle.
Dr.  Dowdle. T hese have been collec ted essent ially since the  Cen ter  star ted back in the  e arly 1950's. We have  sera—I  would say ap prox i­mately  30,000.
Sena tor  K ennedy. H ow many in the  defined area s, a pa rti cu lar kind  of  a topic, such  as the  Leg ion nai res ’ disease , for instance. Ju st  tel l me what the  num bers  are.
Dr.  Dowdle. I don ’t know th at  we have  them broken  down bu t the  sera are  collec ted in all outb reak s. Many sera are  saved not only if  the re is a cause know n bu t also if  there is no cause known.  These are  well docu mented, they are  stor ed and  made ava ilab le to anybody who feels  like  th ere  may be a  reason for a tte mpt ing diag nos is af te r all these  years.
Dr.  F oege. We use  th is as a resource ban k fo r l ook ing a t prev alan ce rates of  some oth er conditions  in prev ious years.
Se na tor  Kennedy. Le t me ask, of  the  ones th at  sti ll rem ain  out­sta nd ing, do you have  a con tinuin g inv est iga tion goi ng on each of those o r when do you decide  to close them down ? When do you decide th at  you’re not going to put the kind of effort  into some—what  helps make th at  decision of prior ities? Is  it where the  pub lic is, where the  med ia is, w here  yo ur  Co ngressmen or your Se na tor s are ? How  do you make these decisions?
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Dr.  F oege. We’re not una ware of those pres sures.
Sena tor  Schweiker. You ’re a rea l dip lom at,  Doctor.
Dr.  F oege. I th ink it ’s safe to say we nev er close ou t an inv est i­

gat ion . How ever , as I will say in a mom ent abo ut Pontiac , we con­
tinued actively af te r the  Ponti ac , Mich. , ou tbreak fo r 4 y ear s because  
we kept ge tti ng  tant al iz ing leads . The y dr ied  up an d af te r 4 yea rs 
we stoppe d doing active research , bu t we never rea lly  closed the  
inv est iga tion .

Senator  K ennedy. Bu t just in the  dec isio nmaking on pr io rit y—is 
it where the re seems t o be o r appears  to be an op po rtu ni ty  for break­
throu gh? How do you make the  decis ion in your  own org ani zat ion ? 
W ha t I ’m tryi ng  to drive at  is it  the  viru lence of the  disease itse lf, 
or  is  it the widespread ness of the  disease , is it the  op po rtu ni ty  to try  
and deal  wi th it effect ively, how do you make decisions?

Dr. F oege. We would pu t the  mos t att en tio n obviously  on the  
prob lems  th at  seem to have  th e most  i mpact  on mo rbidity and mor ta l­
ity.  W ith  Legio nnaires’ d isease,  we pro bab ly pu t more  resources into 
thi s pa rti cu la r problem  th an  oth er problem s in recent  yea rs because 
we d idn’t know the  ans wer; it  was a cause of  fa ta lit ies and appeare d 
to be a cause of a fa ir  amount of  mo rbidity aro und the  cou ntry. So 
we would try  to pu t the  most att en tio n on the  diseases th at  have  
sign ific ant  mo rbidity and  mor tality,  pa rti cu larly  prem atu re  mor ta l­
ity , as w ith  infa nts .

Sena tor  Sciiw eiker. Dr. Foeg e, in the  St.  El iza be th case you said  
pa tie nts  who had slept near windows and  those  who had gro unds 
passes ha d a high er  incidence. W ha t can you tel l us abo ut the  air - 
conditio nin g system, if  th ere  was one, o r the  h ea tin g system?

Dr.  F oege. Th ere  was no air -co nditio nin g system in Ph ila de lph ia.
Sena tor  Sciiw eiker. At  St. El izabeth.
Dr F oege. I ’m sorry, at  S t. El iza beth,  th ere  was no  a ir- conditio nin g 

system.
Sena tor  Schweiker. No a ir- conditio nin g system? Wa s there an air - 

cir cu latin g system?
Dr.  F raser. There  was no air -c irc ulati ng  system at  th at  time.
Dr . F oege. It  was the  clue of sleeping  by windows and gro unds 

passes that  led us to look into th e ex cava tion.
Sena tor  S chw eiker. H ow extensive was t hat  exca vat ion? Was i t th e 

fou ndation? W ha t was it ?
Dr . F oege. I t was for about 3 o r 4 weeks in orde r to pu t an un de r­

gro und wa ter  sp rin kl ing system on the gro unds and  while it was no t 
throug ho ut  th e gro unds we do have m app ed out  where  the excav ations 
were and  the re is a geo graphic rel ationship between where the  cases 
were a nd where the ex cava tions were  go ing  on.

Sena tor  Schw eiker. There  is a specific definite rel ati onship?
Dr.  F oege. I t  was on the  west side of the  hospita l and the  hig hes t 

rates o f disease were  on the  west s ide of  the hosp ital .
I t  was 3 years lat er , in 1968, Ju ly  1, when an employee of  th e Oak ­

land Cou nty  He alt h De partm ent in Ponti ac , Mich., deve loped illness 
wi th chil ls, feve r, headaches, and muscle  aches. I t  was not pa rt icu­
lar ly  unusua l except the  fol low ing  day , on Ju ly  2, 66 addit ion al em­
ployees out  of a t ota l of 100 employees deve loped the  same symptom s. 
On the  th ird day, Ju ly  3, an ad dit ion al 22 employees and 15 vis ito rs
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deve loped  these symptoms. Ev en tuall y a total  of 144 cases were r ecog­nized, 95 out o f the  100 employees and  49 of  the  170 visitors.CDC  was aga in asked to  investigate. We fou nd clinically a disease where people rap idl y, ove r 24 or 48 hou rs, deve loped  symptom s but there  were no dea ths  in Ponti ac , Mich. Th ere  were no cases of  pneu­monia. Seventeen  ind ividuals  had chest X- ray s, and  no abn orm alit ies  were found on those ches t X- ray s. Ag ain  the re was a sligh t increase in white blood count in many o f th e patients . Epidemio log ica lly,  there  was no unusua l illness occ urr ing  in the  commun ity. Th is app ear ed to be rel ated specif ically to the  health de partm en t bu ild ing . Eve n more specif ically it  a ppear ed to be airb orne, rel ate d to the  air- con dit ion ing  system.

CDC  employees wen t to inv est iga te the  outbreak  and the y became sick. The CDC  employees who w ent on a weekend when  th e air -co ndi­tio ne r was off d id not  develop  th e symptoms u nt il an ap prop ria te  time af te r the  a ir-condit ion er was tur ned on M onday mo rning.  The incuba­tion period, unl ike St.  E lizabeth , t urned ou t to  be 24 to 48 hours , w ith  the  med ian 36 hours, and  it  was fou nd th at  vis ito rs coming to  the healt h departm en t ha d dif ferent  att ack  rat es dep endin g on how long they  were in the  buildin g. Vis ito rs who were in the  bui ldi ng  less than  1 ho ur  had an att ack  rate of  9 perc ent.  I f  they had been the re for  more than  6 h ours, the y had an attack  rat e of more than  50 percent. In  the  firs t 3 weeks of Ju ne , there had  been extensive regrad ing and  pavin g outs ide the  he alt h departm en t buil din g a nd it  is r eport ed th ere  were  clouds of  dust. In  th e las t week of J un e to rre nt ia l rai ns  occurred and tem perature s increased.
Engin eer s and  indu str ial  toxicologists examined the  build ing  and  fou nd tha t wa ter  collected in one p ar t of the  evap ora tive condenser o f the air- con dit ion er and was leaking into the  ai r int ake of  the  air - con ditione r. Cu ltu res  of the  pat ien ts, of  the  air -co nditio nin g system, of  the  wa ter  sup ply  were all negative fo r microbio logical organism s, bu t when  guin ea pigs were placed in cages by air -co nditio ner outlets,  the guinea  pigs did  become ill and  when some of the  wa ter  in  t he air - conditio nin g system was given to the  guinea  pig s by mean s of an aerosol, th ey  did  get  sick, but  aga in no  microbio logical organisms  could be recovered f rom  the  guinea pigs.

Stu die s were done  to ru le out trace met als and unusua l chemica ls. Th e bu ild ing was closed, the  air -co nditio nin g system was cleaned, the  bu ild ing reopened and t here were no addit ion al problems.Tw enty- thr ee consu ltants  were called in by CDC from  eig ht dif fer ­en t u niv ers itie s a nd f rom  four  dif fere nt Federal  G overnm ent  agencies. They all le ft  concluding th is was one more  mystery. Again , a sho rt ter m,  common source  app ear ed to be involved. Ag ain , it  app ear ed to be airborne , th is time specif ically  r ela ted  to  the air- con dit ion er,  b ut  i t was  a clinic ally diff erent illness than  ha d been seen at  St. Eli zabeths  wi th  a much shorte r incuba tion  period.
Se na tor  K ennedy. Is n’t th at  re ally t he  key in  t erm s of v iewing th at  pa rt icul ar  inciden t at  P on tiac?  There  were so many pa rts  o f t ha t ou t­bre ak  that  were contrasted to  the 1965 outbreak.Dr . F oeoe. That ’s rig ht . The re was no reason af te r inv est iga ting Po nt iac to even link it  w ith  St.  Eli zab eth s. They appea red  to be two dif fer ent diseases.



For  4 yea rs, stud ies con tinu ed because guine a pig s could be made  
sick but we could n't  find an ything  in the  guinea pigs . For  4 yea rs thi s 
continued. The tissues from the  guine a pig s were ret ain ed  in the  
freeze r and sera ga the red  fro m the  pa tie nts  at  Po nt iac were retained.  
Wh ile the  invest iga tor s l ef t t hat  ou tbreak  not knowing  wha t th e prob ­
lem was, we now know, some 9 yea rs lat er , th at  a Legio nna ire- like  
org anism was involved in Ponti ac , Mich.

Five  yea rs a fter  Po nti ac , in  Jul y 1973,252 va cat ioners  tra ve led  from 
Scotland to Sp ain where the y stayed at  a sing le hote l. Ten  of  them 
deve loped pneumon ia, thr ee  died. At th at  tim e, the re was a jo in t S cot ­
tish-Span ish  inv est iga tion made . They were unable to recover an 
ag en t; they were unable to  determ ine  the method of  spread . But  in 
Ju ly  1977, a person in Scotland , havin g read abo ut Le gio nnaire’s 
disease , sent a sing le blood  specimen on one of the 1973 pa tie nts  to 
CDC and we found  a h igh  t it er  fo r Legionn aire s. I should inc ide nta lly  
men tion  t hat  5 months ago a tra ve ler from  Scotland wen t t o Sp ain to 
the  same hote l, developed pne umonia and died.  Specimens from the  
lunjr of  th at  pa tie nt  have  been sen t to CDC and again  th is has been 
confirmed as legion na ire s.

Se na tor  K ennedy. W ha t do you conclude on the  r etur n to the hote l 
in te rms of  Spain , do you draw  any  conclusions ?

Dr . F oege. We ca n’t at  the  mom ent.
Sena tor  Kennedy. I s the re a residue o r no t—re servoir ?
Dr . F oege. We don’t know  bu t we have sent an inv est iga tor  from 

CDC  who is cu rre ntl y working  with the  Scott ish  and Spanish  health 
au tho rit ies  to try to work up  the  1973 outbreak  and  to determ ine  the  
cause or the  method of spr ead in 1977 case. We have someone the re 
now.

Sena tor  S chw eiker. Wi ll we be able to check the hotel  employees as 
we d id  a t Bellevue ?

Dr . F oege. That ’s rig ht , we will  be draw ing  blood  specimens  from  
employees to see w ha t th ei r pa st expe rienc e has  been wi th th is agent.

Se na tor  Schweiker. Any  ai r-c ondit ion ing  or  excava tion  simi lar itie s 
the re,  or d on’t we know yet ?

Dr . F raser. A t the  hote l in Ben idorm, Sp ain the re is no air -co ndi­
tio ning  system. I t  i s on the  Me diterr anean coast  and does not require 
air- con dit ion ing . The tow n is a very po pu lar res or t town and one 
where the re is a g rea t deal of bu ild ing  of  new hotels, es pecially  in 1973.

Se na tor  S cweiker . Ex cav ations?
Dr . F raser. E xcavations fo r new hote ls, and at  th at  time  many of 

the  r oad s in the  a rea  o f the  hote l were unp ave d and there  w as a g reat  
deal  of dust .

Sena tor  K ennedy. Maybe  it ’s too  ear ly to ta lk  abo ut it  bu t in re ­
ga rd  to the centr al ch art , you’re ta lk ing abo ut excava tion  and you’re 
ta lk ing abo ut air -co nditio nin g, you  know, you migh t th ink th at  in 
some pa rts of  th e country  where the re is a good deal  more excavation  
and  development, pe rha ps  more air -co nditio nin g, th at you migh t h ave 
somewhat more  of th e disease.  I f  you look  a t t hat  ch ar t, you see before 
1976 the pr inc ipa l clusters are  gen era lly  up in the  no rth ern , no rth ern  
cen tra l pa rts  o f th e c oun try.  Look at the  1976-77 f igures, aga in they ’re 
up  in the  no rth ern  par t no rth easte rn par t of  the  country  gen era lly.  
The spora dic  ones are  p re tty  well sca tte red  across th e Na tion but  pe r­
hap s t he  greater  conc ent ration again  i n one corridor. So in exa minin g
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the  epidemiolog ical  tre nd s and deve lopm ents , wh at kin ds of conc lu­sions do  you draw from th at , or  do you d raw  any ?Dr.  F oege. We will be comin g to g ene ral conclusions, but  let  me say th at  i t’s ha rd  to  p ut  that  to gether . I susp ect that  the  Ponti ac  o utbreak mi gh t not have  been detected  except it was in the  healt h departm ent. I  suspect  the  previo us outb rea k in Ph ila de lphia would never  have been known excep t someone r eported  th is du rin g the Legio nnaires'  outbreak of last year so th at  by chance two  of those  happen to be on the  map.Sena tor  Kennedy. Well  wh at per cen t do you th in k we’re ge tting  reporte d and  what per cen t not? W ha t is your  expe rienc e in th at  as rese archers and epid emiologist s ?
Dr . F oege. W e will  give a very  ten tat ive  est ima te here  today. We do it  with hes ita tion because  we’re af ra id  we don’t have as much in ­forma tion as we need ; yet, we wil l give yo u w ha t we have.Se na tor  K ennedy. OK.
Dr . F oege. If  you w an t th at  righ t now-----
Sena tor  K ennedy. I don’t want  to i nt er ru pt  your-----Dr . F oege. L et me say in general  we feel the re are  abou t 3 m illion cases of pneumo nia in the  U ni ted  Sta tes  every yea r. Pne um onia is not a rep ort abl e disease so those  sta tis tics have to be from a lot  o f ex tra ­polation. Of  those  3 mill ion cases, the ques tion  is how many are  Le­gio nnaires’ disease. We have  two small  s tudies. These two small stud ies have been done by St ate healt h departm ents sen ding sera  on pneu­mon ia cases. We fou nd in  those two cases between  one-h alf  per cen t an d D/k percen t of the  cases were Legio nnaires’ disease.  I f  those  figures happen to ca rry  throug h when  we ge t be tte r stud ies, thi s could  mean as many as 15,000 to even 45,000 cases of Legio nnaires’ disease per  year in the  Un ite d Sta tes.  Bu t I  repeat , we do th is wi th a grea t deal of hesit atio n because we have only  the  two s mal l studies .Sena tor  K ennedy. Wel l let ’s tak e in term s of p roject ion s based upon past expe rience in term s of the  fa tal ities , w ha t can  we expect,  what can the  A merica n people expect  ?
Dr . F oege. Th is would mean  between 2,000 and 6,000 dea ths  per year from  Legio nnaires’ disease  if  we use  a  15 percen t mor tality rate . We th ink th is  figure can be imp roved now with an tib iot ic thera py , however .
Sena tor  K ennedy. OK. Specifically now th at’s avai lab le, wh at can be done abo ut it  to try and prote ct the Am eric an peop le from thi s disaster^  from  dea th?
Dr . I oege. F ir st  I th ink we have a clin ical  tre atmen t and  th at  is a dr ug  called ery thromycin. We know from  Ph ila de lphia th at  t he mo r­ta li ty  ra te  in peop le who did  not receive tet rac ycline or ery thromycin was in the  neighborhood  of  20 perc ent.  Wh en they did  receive  te tr a­cycl ine or  e rythro my cin  the fa ta lit y rat e was abo ut 10 percent . We do no t know how much lower thi s can be brou gh t by early  diagnosis of the  disease or  by pe rha ps  a combination of antib iot ic the rap y. We do have  a clin ical  app roach.  I th ink it' s importa nt the ref ore  m at  clini­cian s include thi s in their  dif ferent ial diagnosis  and  we’re making an at tempt  to ge t th is sort of  clin ical  inf orma tio n out.  I th ink it ’s im­po rta nt , to recognize outbreaks  ear ly in orde r to tr ea t cases.Se na tor  K ennedy . H ow much more  po ten t is th is typ e of  flu than  the  oth er types of flu, pne um onia;  how much stronger, how much more vi ru len t is it  ?
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Dr . F raser. We can tak e a look at  the  othe r bac ter ial  pneumo nias 
such an pneumococcal pneumonia,  which is the most common form of 
bac teri al pneumonia in th is cou ntry. The fa ta li ty  rat e from pne umo­
coccal pneumonia,  which has been tre ated  wi th pen icil lin  un til  the  
developmen t of  res istent  str ain s, average  abo ut 5 p ercent . Wh en th at  
bac terium invades the bloo dstream  the  fa ta lit y rate can rise  as hig h 
as 20 perc ent.  In  gen era l, the  bacte ria l pne umonias have a high er  
fa ta lit y rat e th an  the vi ral  pneu monias.

Se na tor  Kennedy. Wh ere  does Legio nnaires stac k up?
Dr . F oege. The Legio nnaires’ disease fa ta lit y ra te  wou ld be com­

parab le t o o the r ba cte ria l pneumonia s.
Sena tor  K ennedy. I n  terms  of  some of the  lay ma n’s percept ion  of 

thi s, how powerfu l is i t. T hat ’s w hat I  thi nk  they  would like  to  know, 
given a range,  if  it ’s u nt reated  versus wh eth er it  is  t rea ted . W ha t can 
you tel l us in com parison  to othe r pneumonia gen era lly?

Dr . F raser. I th ink the re are  two comp arisons  th at  can  be made, (1) 
the  frequency  at  which the  disease  occurs and as Dr . Foege has said , 
we have only  a first  appro xim ation  of  the frequency of Legio nnaires’ 
disease as it  occurs across the  Un ite d Sta tes , bu t pneumococcal pneu­
mon ia, which I men tioned, perha ps  causes 200,000 t o 400,000 cases a 
year  and has  a fa ta lit y ra te  not  dis sim ila r fro m th at  o f Legio nnaires’ 
disease.

Dr . F oege. So one would hav e only abo ut a 10th  of a chance of 
ge tti ng  Legio nnaires’ disease as one would have of ge tti ng  pneum o­
coccal pneu monia.

Senator  Kennedy. W ha t are  the  chances if  they ’re t reated  or  non- 
tre ated  in terms c,f m or tality,  can vou give us that?

Dr.  F raser. For  Legio nnaires’ disease? For  Legio nnair e’s disease , 
tre atmen t with ery throm ycin has been associated wi th abo ut 10 pe r­
cent  death  rat e whereas  people no t tre ate d wi th ery thr om ycin have  
abo ut a 20 percen t dea th rat e, on the  average.  W ith  pneumococcal 
infe ctio ns,  p ersons no t t reated  w ith  penicil lin  have ha d appro xim ate ly 
a 70 percen t death  rate, whereas  those tre ated  now have a de ath  ra te  
rang ing between 5 perc ent  and 20 percen t, depending  on wh eth er the  
bloo dstream  is invaded by the  bacteria.

Sena tor  K ennedy. H ow is  the  a verage  doctor o ut  th ere  w ork ing  go ­
ing  to be ab le to  know ?

Dr . F oege. I  t hin k,  in  a ll h onesty,  the l aborato ry is n ot goi ng to help 
the  c linician righ t now because we can only  m ake a diagno sis  in  r et ro ­
spec t by looking  at  tissues of peop le who have  died or by comp aring  
blood specimens  obtain ed early  in  the  disease and  in  the thi rd  or  fo ur th  
week. There for e, the  clin icia n has to begin therap y on the basi s of 
what he sees clinica lly.

Sena tor  K ennedy. Does th is  mean th at  all  t he  doc tors  are  g oing to 
give  the ery throm ycin dr ug  in times of pne umonia next year? Ar e 
you sug ges ting that?

Dr . F oege. N o.
Senator K ennedy . How are  the y going  to know?
Dr.  F oege. They  wi ll t reat  i t by  looking at  the cl inic al p icture , r ea liz ­

ing th at  th is is a pneumonia but  wi tho ut the  production of spu tum  
th at  one ordina ril y sees with bac ter ial  pneumonia and with X- ray 
evidence of  a pa tch y inf iltr ation . There  are certa in pneumo nias th at
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will be confused with thi s, bu t I th ink the y can na rro w it  down to a certa in percen tage  of pneumo nias  th at  they would trea t thi s way.Senator  K ennedy . And w hat pe rcen t would th at  be, appro xim ate ly ? These are  guesst imates,  but you have  obviously had e norm ous interest, we’re tr yi ng  to  make th e best jud gm ent on it  I  think  i t’s just gene rally of inte res t.
Dr . F raser. T here are  oth er form s of pneumonia which can mimic some of the  signs of Legio nnaries’ disease. One  of thes e call ed myco­plasma pneumoniae is a  fa irl y common cause of pneumo nia in a some­what yo ung er age gro up than  Leg ion nai res ’ disease.
Th is disease a lso is e ffectively tre ate d with ery thr om ycin and could be cons idered at  the  same tim e by a phy sician  tryi ng  to diagnose  a case. I  would estimate th at  perha ps  10 percen t or  20 percen t of  p neu­mon ia cases should make  the  physici an begin to th in k of  Legion­na ire s’ disease. He  may be ab le to wh ittl e i t down to a s maller  pr op or ­tio n in  which he  would  ac tua lly  use eryth rom ycin.
Se na tor  K ennedy. W e’re del igh ted  to be join ed by Senator  Ja vi ts  who is our rank ing  member of the full  Com mit tee who is interested in all of  these issues. We have just been h earin g some very  int ere sting  test imony.  Why don ’t  we continue.
Dr . F oege. L et me continue then  with Sep tem ber  1974, when the re was a conv ention of  the In ternati on al  Or de r of  the Odd Fel lows at  the  Bellevue St ra tfor d Hotel  in Ph ila de lph ia.  In  1976 we l earned  of an illness at  t hat  convention and we have tra ced some of the  members of  t hat  conven tion. We have  in ret rospec t o bta ined clin ical  da ta  from  20 cases and in those 20 cases, the  in cub atio n per iod  ran ged from 3 to 12 days. The illness again  was marked by feve r and pneumo nia with pa tch y inf iltr ation  on X- ray . Tw o of  the  twe nty  pati en ts d ied. W e have  been able to ge t sera  from  11 of  those cases a nd  19 co ntrols  and aga in the  answer  is th at  th is illness was caused by a Legionna ires -lik e bac­ter ium .
On Aug us t 2 of 1976------
Se na tor  S chweiker. Le t me ask you, Doc tor, is there any  indicat ion  th at  there  was excavation  goi ng on aro und the  Bellevue  at  the  time  of th a t convent ion.
Dr . F oege. I do n’t know the  answer to th at.
On August 2,1976, CDC  was requested by the  S ta te  of  Pe nnsylvan ia to pa rti cipa te  in an inv est iga tion  of dea ths  and res pira tory  illness amo ng 4,500 persons att en ding  the  58th An nual Con ven tion  of  the  Pennsylva nia  Am eric an Legion. Th is outbreak has  been rep ort ed in de tai l a t p revi ous  hearings an d in  the  media.
In  sum mary, there  were 182 cases and  29 dea ths  pr im ar ily  among Legio nnaires and an addit ion al 39 cases and  5 dea ths  in non le g io n ­na ire s who were outside  the  Bellevue St ra tfor d Ho tel  or in th at  vic init y.
Se na tor  Schweiker. Are  these the  so-called Br oad S tre et  pneu monia cases ? I  know the (T IC mad e two classifications in itiall y.Dr . I  oege. Lxactly. I hose 39 cases a re the  B road  S tre et  pneum onia  cases.
Sena tor  Schweiker. I s your class ification sti ll val id, or shou ld we combine those two. Ju st  where do we s tan d on the  bre akout between Broad St reet  pneum onia and  L egionnaires?
Dr.  F oege. They should now be combined so th at  we’re ta lk ing ab out 221 cases with 34 dea ths  of L egionnai res ’ disease.
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Se na tor  S chweiker. S o t he re’s rea lly  no biom edical reason to sep a­
rat e them oth er than  phy sically , one was on the  o utside at  th e exhaust  
of the  air -co nditio ners as I reca ll.

Dr.  F oege. That ’s rig ht.  T he re w as no gen eral  increase in  pn eum onia 
dea ths  in the  city  or  Sta te at  that  pa rti cu la r time.

Investiga tors again  fou nd th at  the illness was an illness of chi lls 
and fever, hig h feve r of 102 to 105. Most cases occurred  between Ju ly  
22 and A ugust 4, 2 to  10 day s a fter  likely exposure. T he  cases o f i llness  
typ ica lly  occurre d in older age  gro ups and over one -ha lf of the pa ­
tients  had  p ree xis ting diseases. There  was a nonprod uctive cough wi th 
ches t pain frequent ly enco unte red and  again  o ver ha lf  of the  p ati en ts 
had a sligh tly  elev ated  white bloo d count, som eth ing  th at  is often 
seen in bac ter ial  diseases. They had pa tch y inf iltr ate s on ches t X- ray .

There  were eig ht epidemiolog ic surv eys  conducted to try to iden tify 
cases an d/o r pa tte rns. These incl ude d Legio nnaire s survey s th roug h 
the  1,002 local posts , surv eys  of  hotel gues ts, hote l employees, room ­
mate  surveys,  hos pital surveys and so forth . W ha t was fou nd was a 
sign ific ant ly hig her ra te  of illne ss in persons who ha d stayed  at  the  
Bellevue  S trat fo rd  as we have h eard an d people  who  ha d a ctu ally been 
in the  lobby.  More  specifically, there  was a high er  ra te  of illness in 
people ap pa rent ly  exposed on the  23d  of  J ul y in the  lobby or  o utside 
of  the  door  on the  street .

Sena tor  Schweiker. I s the re a dir ec t rel ationship as you said the re 
was in P ontiac, the  1-hour versus  the 6-*hour ? I n  other words , is th ere  a 
clea r tim e fac tor in the  lobby fo r incidence  o f the  disease?-

Dr . F raser. Yes; the re is. There  was a clea r tendency fo r people 
who spe nt more time in the  lobby  o f the  hotel  to be more like ly to get  
sick.

Se na tor  K ennedy. May  I  ask, was th is tru e abo ut the  employees 
th at  were in the  lobby too ?

Dr . F oege. Th e quest ion is why  were the  employees n ot ill. In  r et ro ­
spect , of  61 employees, from whom we have  blood  specim ens, 44 pe r­
cent  had antibod ies  to the  agent of  Legio nnaires’ disease at a level of 
1 to  64 or gre ate r. In  fact,  one out o f six  ha d fa ir ly  high  levels, in dica t­
ing  prev ious exposure to Legio nnaires’ disease by these  employees.

Senator  Schweiker. And th at ’s why the y weren 't str icken at  the  
same time.

Dr . F oege. Th is is one o f th e r easons why t hey d id not get the  illness  
in Augus t.

Senator  Schweiker. Wa s the  air -co nd ition ing  system th at  went to 
the  lobby  cover vented in oth er rooms or  w as the re a sing le ven t th at  
only  covered the lobby?

Dr . F oege. T ha t was one of  60 air -han dl ing un its  in the hotel and  
served the  lobby  specifically.

Senator  Schweiker. How did  the  e xhaust on the  B road  St reet  s ide 
where  the  Broad St reet  pneum onia developed , relate  to the  lobby  air - 
cir cu lat ing  system, if  at  all ?

Dr.  F raser. W ith  each passage  of ai r there  is appro xim ate ly a 30 
percen t loss of  ai r out windows, ou t doors, ou t elevator sh af ts so t hat  
there is a relatively free  exchange  of air  from  the  lobby  of the  hote l 
to the  su rro un ding  sidew alk.

Senator  Schweiker. B ut  i s the re a mechanical  t ie- in to the  exhaus t 
over  Broad St reet  where your oth er infe ctio us cases picked it  up 
pro mptly .

21-2 48  0  -  78 - 2
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Dr . F raser. There  is no t a mec han ical  exhaust  from the  lobby  to Broad Str eet. There  is an intake  fro m several loca tions aro und the hotel and t hen  the exhau st ou t of th e b uildin g is pass ive.Sena tor  K ennedy. Ju st  to get  back to the  employees, obvious ly then the re has been some kin d of exposure to the  employees  over  some per iod  of tim e so th at  they  can be developing these  antibodies. Wh y did  it  develop th at  it ju st—this disease  kin d of hi t ju st  on those two conv entions ? I t  seems to me yo u’ve got  it  co ntinuing  on t he  employees with some kind  of presence aro und and  the n you just have those  two conv entions of all  th e d iffe ren t conventions, as I understand, tii at  took  place both  before and in the  int erim and following. They had a con­ven tion  a t one time, then the  hotel  was v acant and  then they ha d them  back  again . I t  ju st  took  in t hat  area . W ha t can  you tel l us ab out  an aly z­ing  th at  and  wh at does it  mean ?
Dr . F oege. Yo ur observa tion  is correct.  I don’t th ink we h ave  the answer. I ’ll l et Dr.  Fr as er  try.
Dr . F raser. One po int of evidence we have is th at  if  we sep ara te the  hote l employees int o those  who began work pr io r to the  Odd Fel ­lows convention and those who began wor k af te r the  Odd Fellows  convention, we find th at  those who had  sta rte d work before the  Odd Fel lows conv ention had a much hig her frequency of anti bod ies  than  those  who came to work later.  I th ink we ha ve evidence th at  exposu re occu rred  at  o r before the  t ime o f the  Od d Fel low s convent ion, but we don ’t have any  inf orm ation  th at  would let us know whether exposure from 1974 to 1976 occurred  and  wheth er it was con stant or in ter rm it-  ten t. The two outbreak s th at  did  occu r were both  in the  summer time  and  it may  be t ha t expo sure  was not constan t.
Sena tor  K ennedy. I suppose the  th ing th at  trouble s people  is wh eth ­er th is disease  is smolderin g aro und in oth er places, in oth er cities, oth er ins tituti ons, hote ls, universities, schools, factorie s. Tha t it  ju st rises up throug h a myster ious set of  circums tances br inging  death  to man y people  in some instances. W ha t kind  o f assurances can you give th at  th at  isn ’t the case o r can it be th e case ? I s i t possible, i s it  unlikely ?Dr. F oege. I t ’s a problem  that  people are being exposed to  cons tant ly. We do see i t spo rad ica lly.  A s techniq ues get  be tte r, we’ll find more and more  cases. Occasionally som ething hap pen s—p erh aps it ’s excava tion , something th at  combines excava tion  an d air- con dit ion ing  or  something we have not stum bled oil  yet—th at  exposes a larg e numb er of  people. We have n ot determ ined wh at those fac tors are. I th ink  w ith  each  out­brea k we a re collecting more inf orm ation  which will allow us at  some po int  to be able to  answer  tha t question.
Senator  Kennedy. I t  seems to me it could  be an im po rta nt  poin t. Ev erything  you have said  obviously  is im po rta nt  here  th is mo rning and  of inte res t, but  the question is the degree of  predict ab ili ty or  p re­vention  that could  be taken in these situ atio ns.  We have  seen it when it has  exploded and  caused a sizable num ber  of  d eaths in terms  o f in ­dividuals . Yet  we d on 't know if  we have an effective drug  in  terms  of trea tin g it. Y e rea lly  d on’t know, as I underst and wha t you have  said here , how we can pre vent it, avoid it or  tak e the c ircumstances  in  v ar i­ous locations to assure  tha t it won’t bubble  up aga in.
Dr.  F oege. Th ere  may be some analogies here  w ith histo plasmos is, a disease, that  when we firs t detected it  was thought to be alm ost un ive r­sally fat al.  Now we know* tha t many mil lion s of Americans  have  had
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histoplasm osis  a nd that  it  is som eth ing  tha t is constantly aro und, th at  
people are exposed to, bu t occas ionally som eth ing  happens such as ex­
cav atio n, cu tting  down a tree , te ar ing down a chicken  coop, t ha t allows 
people to be exposed at  one time —many people at  one t ime. We  th ink 
as the diagno stic  t ests  improve  we will find more and  more subclin ical  
illness o r mild illness with Legio nnaires’ disease and  that  we m ay well 
find t ha t case f atal ity  ra tes  are much lower t ha n what we pred icted  th is 
mo rning; bu t th at  doesn’t answer  your question about wh at it  i s th at  
causes an ou tbre ak.  We  don ’t know tha t.

Sena tor  K ennedy. I  want you to continue, bu t what can you tell  us 
, from  your research  th at  tri gg ers th is  from  a ben ign situa tion into a

very vi ru len t situa tion?  Can  you tell  us anything  abo ut th at  so th at  
step s can be tak en ?

I)r . F oege. No. And in fact  wh at I will  say la te r is th at  t hi s is an 
► enig ma in man y ways  because the  o rganism does not follow the  usual

rules. I t does not even seem to follow  the  usual rules in the  illness it 
causes. Why in Ponti ac  should no one die and  why in Ph ila de lph ia  
should man y people die? Is  it  because we have a r ange  of organisms  in 
one fam ily or is it because t her e a re degrees of exposure which  cause no 
serio us illness in one case and  life- threate ning  d isease  in ano the r? Do 
the  employees of  the  hote l have  a smalle r exposure  over a period of 
tim e t ha t gives them a Pontiac- like illness r at he r t ha n a severe il lness? 
We do n’t know.

Senator  K ennedy. In  th at  sense, the  my stery stil l remains , doesn’t 
it?

Dr.  F  oege. That ’s r ight , very  much so.
Sena tor  Schweiker. I s it my un de rst andin g th at  CDC did  no t get  

a chance  to exam ine the  a ir-conditio nin g filte r, th at  i t ap pa rent ly  h ad 
not  been cleaned fo r some tim e at  the  Bellevue, is th at  cor rec t? Wa s 
any  effort made, successful or  unsuccessful,  to somehow get  a sample 
or  specimen  f rom  i t ?

Dr.  F oege. I t is correc t th at  we did  not  exam ine the  filt er befo re 
it  was cleaned. I t  was c leaned ear ly in the  i nvest iga tion befo re anyo ne 
thou gh t of airbo rne spread . The hote l was not tryi ng  to clean  it  in 
orde r to have  it clean fo r us. I t  was pa rt  of thei r rou tine  schedule  to 
clean  it. We did  ge t ple nty  of  specim ens from the  same duct even 
tho ugh the  filt er itself  was clean when we examined it. So we don’t 
th ink th at ’s a ma jor  loss. We  were able to get ma ter ial  from the  d uct.

Le t me go back  to  answer a p revious  questio n t hat  I  can now answer  
fo r Sena tor  Schw eike r. There  was no evidence of excavation  in 1974 
aro und the  hotel.

Se na tor  Schweiker . That ’s the  Odd Fel lows in 1974?
Dr . F oege. There  was no evidence of  excavation.
Senator  Schweiker. You said , as I reca ll, the re was a pa rk in g lot 

across the  str ee t in the  sp rin g of 1976. that  was dug up?
Dr.  F oege. In  March  1976, across t he  stre et, a bu ild ing was des troyed  

and  a pa rk ing lot was made, bu t in 1974 the re was no exca vation.
Sena tor  Schweiker . A ll rig ht .
Dr.  F oege. To re tu rn  to the  epidemiolog ical  eva lua tion in Phila­

delphia,  eva luation  was done of the  possibil ity  of person-to-pers on 
spread , spr ead  throug h the  wa ter  system , food , alcohol, and so fo rth . 
Most of these could be rule d out.  There  was an association, however, 
with dr inking  water, but thi s did  not seem to  be sign ific ant  in th at  35
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percen t o f the Leg ionnai re cases h ad  not consumed wa ter  in  the hotel , 
and the Broad  Stree t pneumonia cases had not  consum ed wa ter  in  the 
hotel. We were left wi th water  and  airborne  sprea d as the  two likely 
sources , and  we have  concluded  th at  it  must be airb orn e spread.

En vironme nta l stud ies were done in Ph ila de lphia by CDC, the  
St ate of Pen nsy lvania , the  city  of Ph ila de lphia, Drexel  Un ive rsi ty,  
Fr an kl in  In sti tu te , and  P hi lade lphia Academy of Na tu ra l Sciences. A 
wide varie ty of env ironmental specimens  were taken. No sign ificant  
clues were found in those  studies. There  were var ious defe cts found 
bu t no th ing th at  would exp lain the  disease.

By Sep tem ber  1976, we were  le ft  in Ph ila de lphia with an illness  
sim ila r to  th at  seen at  St . Elizab eths, bu t di ffe ren t f rom  Ponti ac  fever. 
We w ere left with an incuba tion  period sim ila r to St. Eli zab eth s, d if ­
ferent  from  Pon tiac . We  were left wi th a c linic al and epidemiolog ical  
pa tte rn  unl ike  th at  caused by any  tox in known. We were le ft  with 
ap pa rent  airb orne spread , and  specimens con tinu ed to  be processed. 
Ind eed , by late  1976, we had perfo rmed a bout 20,000 lab orato ry tests.  
All  known microbiological hum an pathog ens  had been rul ed out. 
Stu die s on over 30 metal lic e lements as well as organ ic tox ic substances 
had been done. We now susp ect th is organism has  been inse rted  
thousa nds o f tim es into hundre ds of labora tor ies  in the  p as t years,  an d 
it  h as always  escaped detection . Al l of the combined bac teriologic  and 
patholog ic experience of  t his  cen tury  pointed away from th is being a 
bacte ria l agen t.

I f  I  can ref er  to the  small ch ar t here,  which shows by decades the 
disco very  of im po rta nt  hum an diseases, you can see on the  top  the  
red  item s ind ica te the  bac teri al path oge ns of  man. Mos t of the  im­
po rta nt  ones were discovered before the  tu rn  of the  cen tury. Very 
few have been discovered in rece nt decades and in fac t un til  Legion­
na ire s’ disease, we h ad no t had  a new hum an bac ter ial  pathog en since 
the  1950’s. On the  o the r han d, the  blue area shows new viruses found 
and you can see th at  man y new viruses have been fou nd in recent 
decades .

I f  th is  was to be a new organism it  should have been a new virus 
and every thing  poi nted away  from  th is being a bac ter ial  agen t. 
However -----

Se na tor  Kennedy. Do I conclude cor rec tly th at  given the  na tur e 
of the tes ts to  make t his  decision in t erm s o f b acteria and viruses, th at  
vi rtu al ly  defied all  of the  e xis ting kin ds of  te sts th at  a re usu ally  used 
here at  the  Cente r and gen era lly  within the  research  com mun ity, am 
I  c orrect?

Dr . F oege. Abso lute ly.
Se na tor K ennedy. Th e discovery was as a res ult  of  ex tra ordina ry  

vig ilan ce on the  par t of researchers and  a grea t deal of luck I would 
expect. W ouldn ’t you say t hat  would be fa ir?

Dr . F oege. We would like to  use the former.
Se na tor  K ennedy . The reco rd says s omething like th at .
Se na tor  S chweiker. Pa insta king , methodical  research.
Dr . F oege. By the  end of 1976, people here  were con tinuin g to 

review th ei r slides and  thei r records, many people were inc lud ing  
Dr . McD ade and  Dr . Shephard.  Dr . McDade took a pa ins tak ing  look 
at  slides, which he once said  was like looking  for a con tact  lens on 
a bas ketbal l court  4 inches above the  ground . He fina lly one day
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fou nd a sma ll clum p of bac teri a. He  the n att em pted  to isolate th is 
organism usin g unc onventi ona l techniqu es, us ing  ricketts iae  tec h­
niques . He  inject ed mate ria l from the lungs of  the  pa tie nts  with 
Legio nnaires’ into guinea pigs. He waited  un til  the guinea  pig s got 
sick ; he took  the spleens from  the  guinea pig s and injected them 
into eggs. He  was able fina lly to find a new bac terium, and I  emphas ize 
a bac terium th at  doesn’t grow  on the  usual bac teri um  med ium, a 
bac terium th at  doesn’t s tain w ith  the  usual b act eri al sta ins , a bacteriu m 
th at  grows inside cells unlike the  usual bacteria.  I th ink thi s was, in 
short , an unexpected  bu t certa inl y a key findin g in microbio logy  in 
the  recent  decades.

Now th at  we can confirm cases of Legio nnaires’ disease  wh at has 
happene d wi th the  disease in the  pa st year?  We will  summarize th is 
on the chart .

In  Au gust and Sep tem ber  1977, in Columbus, Ohio, nine  cases of 
Legio nnaires’ with  one death  were r epo rted .

Betw een May and  Sep tem ber  in  B ur lin gton , V t., 27 cases of Legion­
na ire s’ w ith  14 dea ths  were reported.

Betw een Au gu st and Sep tem ber  in Ki ng sp or t, Tenn., 22 cases with 
3 deaths were reported.

We have an addit ion al out bre ak to  add to th at  ch ar t which has  
ju st  come to our attention. We hav e not had the  op po rtu ni ty  to pu t 
it  t here. I t is an outbreak th at  over the  las t 3 m onths has  involve d at  
least 13 cases, with 4 deaths  in  N ott ing ham,  E ng land . We have talked 
to the peop le there  and  the y will  be sen ding addit ion al inform ation . 
Al l we know at  t hi s tim e is th at  we can confirm the  o utb rea k as b eing 
Leg ion nai res ’ disease.

in  addit ion , the re have been spo rad ic cases—83 cases with 21 de ath s 
in 24 Sta tes . We will  sub mit de tai ls of  these  cases fo r the  record. In  
addit ion  to  t ha t, the re has  been one case in Scotl and in a person th at  
was sta ying  in  Spain.

[Deta ils  of cases supplied for the record fol lows :]

Confi rmed Cases of  Legionnaires' Disease by Sta te
(Sporadic Cases and Outbreaks) July, 1 965 -November, 1977
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TIM E LABO RA TO RY  TESTS REPORTED AS NE GA TIVE  AF TE R RECEIPT 
 OF IN IT IA L LEGION NAIRES' DISEASE SPECIMENS

48 HOURS
MARBURG  VIRUS 
LASS A VIR US 
CHL AM YD IA  
LYM PHOCYTIC

CHORIOM ENINGITIS
TYPHOID
PERTUSSIS
TU LA RE MIA
PLAGUE
RIC KETTSIA

5 DAYS 
INFLUE NZ A 
STREPTOCCOCCI 
STAPHYLOCOCCI 
MENINGOCOCCI 
PNEUMOCOCCI 
SA LM ON EL LA  
SH IGELLA 
HISTOPLASMA 
BLASTOMYCOSIS 
CRYPTOCOCCUS 
BRUCELLA
COCCIDIOIDEMYCOSIS

_______ 14 DAYS
MYCOPLASMA 
SPIROPLASMA 
Q FEVER 
PA RA INFL UE NZ A

VIRUSES
ADENOVIRU SES
RESPIRATORY

SY NCY TIAL  VIR US 
HERPES VIR US 
MUMPS VIR US 
MEASLES VIR US  
ENTERIC VIRUSES 
THE RMOACTINO MYCES 
LEPTOSPIRA 
CORONAVIRUSES  
TIN
TH ALL IU M
BE RY LL IUM
CHR OMIUM
PARAQU AT
HALOGE NA TED SOL VEN TS 
COMMON LO W -V O LA TI LITE 
(pesticides, herbicides, flame

retardants, etc.)

3 MONTHS________
PNEUMOCYSTIC
RIC KETTSIA

13 ADD. SPECIES
ENTAMO EBA
ASCARIA
TOXOPLASMA
CA ND IDA
INTERFERING  

V IR AL AGENTS
MYCOPLASMA
CH LA MYD IA
RHINO VIRUSES
PIC ARNOVI RUSES
ARENAVIRUSES
CADMIUM
MERCURY
ARSENIC
ETHYLENE GLYCOL 
LOW VO LA TILE
HA LOGE NATED PHOSPHOROUS 
(thiophosphorus  components)

OUTBREAKS OF DISEASE ATTRIBUTED 
TO THE AGENT OF LEGIONNAIRES' DISEASE

LOCATION DATE CASES DEATHS

Washington, D.C. Ju ly-Au gust , 1965 81 14
Pontiac, Michigan Ju ly—August, 1968 144 0
Benidorm, Spain July , 1973 10 3
Philadelphia, Penn. September, 1974 20 2

Philadelphia, Penn. July , 1976 221 34
Columbus, Ohio Ju ly—August, 1977 9 1
Burlington,  Vermont May—September, 1977 27 14
Kinsport,  Tennessee August—September, 1977 22 3

Sporadic cases August, 1976—present 83 21



Etiologic Agents o f Impor tant Human Diseases

BACTERIA

RICKETTSIA

CHLAMYDIA

VIRUSES

MYCOPLASMA | I —  "|
BEFORE 19 00 ' 1900 09 ' 1910 19 ' 1920 29 ' 1930 3 9 ' 1940-49 ' 1950 59 196 0-69 1970-

CASES* OF RESPIRATORY DISEASE, BY DATE OF ONSET, ST. ELIZABETHS 

HOSPITAL, 1965

74
6 CASES IN SE PT (2  ON E AST, 4  ON W ESTbONSET DATE UNKNO WN
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CASES OF PONTIAC FEVER, BY DAY OF ONSET, OAKLAND CO. 
(MICHIGAN) HEALTH DEPARTMENT, JUNE 28-AUGU ST 5, 1968

LEGIONNAIRES' DISEASE*AND BROAD STREET PNEUMONIA BY DATE 
OF ONSET, PHILADELPHIA, JULY I - AUGUST 18, 1976

♦ data  of ONSET UNKNOWN FOR 2 CASES



21

ST. ELIZABETHS HOSPITAL GROUNDS
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| |  DETACHED SERVICE
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Dr . F oege. W ha t is the sum mary of ou r pre sen t know ledge? Fi rs t, to look at  th e organis m. As  we h ave said, it  is  a vac ter ium  tha t doesn’t gro w in usual bac teri al med ia or sta in with the  usual bac teri al sta ins  an d appears  to grow inside cells and pe rhap s both inside and  outs ide cells. I t is a bac terium th at  is fas tidiou s in its  dieta ry  hab its.  I t re­qui res  a very narro w pH  ran ge  fo r g ro w th ; i t requir es a v ery narro w tem perat ure  ran ge ; it  require s iro n;  it requires cys tein e; it does not grow on the usual med ia ; i t’s pleo mo rph ic;  t ha t is, i t assumes  dif ferent  shapes  and sizes. Toxonomically , we don’t know where  the  organism fits in the  bac ter ial  world. As with man y aspects  of  Legio nnaires’ disease, it  s imp ly doesn’t fi t the rules. We know th at  i t is an organism ha rdy in the env iron ment. Fo r instance , we have done stud ies now to show that  it  survives and is viable fo r a t least  5 m onths in tap wa ter .W ha t do we know abo ut the  frequency and sev erity of  th e disease? We have alr eady  given the  ind ica tion s th at  th is may  be as fre quent as to cause  15,000 to 45,000 cases pe r year in the Un ited Sta tes.  We have alr ead y ind ica ted  th at  the  fa ta lit y rat es  wi th prop er tre atmen t are abo ut 15 percen t, bu t it ’s too ear ly to tell.  We may be able to reduce the  fa ta lit y ra te  if  ery throm ycin is add ed early  in the clin ical  course or if  a com bination of  d rugs  were used. An d I should add th at  experim ental  stud ies  on guinea pigs have also shown ery throm ycin is a dr ug  th at  w ill work.
To provide some p erspec tive  a nd advice on the direct ion  o f research  and work  on Leg ionnai res , we did  ask on October 14 for a gro up of scientis ts to look at the  inform ation  on Legio nnaires’ disease and  advise us as to fu ture  action.  I t should be noted th at  h istori cal ly,  the  accumula tion  of a  su bs tan tia l body of knowledge on a  mic ro-o rgan ism, the epidemiolog y and the  clin ical  chara cte ris tics of  a given infe ctio us disease has  preceded , somet imes by decades, the develop men t o f effec­tiv e thera py . Le gio nnaires’ disease  pre sen ts an alm ost  unique excep­tio n in th at  we believe we a lready have reas ona bly  effective tre atm en t fo r the illness but ou r knowledge abo ut the disease is sti ll in its  in ­fancy. Th is pa rad ox  has created trem end ous pressure on all of us to  have  rapid progress to learn about the  organism.  We asked  the  scie ntis ts on October 14 to provide some per spectiv e on what should we do nex t and  I will chronicle wh at we are now doing or wh at we are planning  to  do based on the  advice  o f t he scient ists  3 weeks ago.Dr . Sa nford, who will  be  ta lk ing t o you lat er , was p ar t o f this  sma ll group of scientis ts.
In  th e are a of the  lab orato ry we will con tinu e to provide, of course , the diagno stic  serv ices for h undre ds and  even tho usa nds of specimens. I  migh t add th at  much  of  o ur basic rese arch on Leg ion nai res ’ disease  has slowed down in the  las t 6 weeks because of  the  man y specim ens th at  have had  to  be run  from  around the  coun try.
We will provide trai ni ng  courses for State s or oth er labora tor ies  so th a t they will be able to diagnose  Legio nnaires’ disease and  to  do researc h work , and we wil l, of course, p rov ide  rea gen ts. We have shared th is  organism now with N IH , with Fo rt  De tric k, with eigh t State  healt h departm ents,  and in early December  we will  be ho lding  a course  where we will have  in excess of 100 lab orato ry workers to trai n in lab orato ry  techniqu e. At  th at  time we will  be giv ing  the organism to addit ion al lab ora tor ies  t ha t have  b iolog ical saf ety  equipment.Se na tor  J avits. D octor, I notice  w ith great  interest the  inte rnational implicat ion s of th is work. To what extent  are you seeking to mobilize
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the  in ter na tio na l research  com munity  in resp ect  to th is pa rt icul ar  
disease  ?

Dr.  F oege. We have  been s ha rin g t he  i nforma tio n on a rou tine basis  
with W HO  people . We have had a large  numb er of  discussions wi th 
WHO  people . The  W HO  has  in its  weekly epid emiolog ic record  con ­
tinued to p ri n t the lat est  inf orma tio n on th is so th at  peop le aro und 
the  world  know wh at is ha pp en ing  wi th Le gio nnaires’ disease.  Unt il 
now, however, the only  interna tio na l ou tbreak s we have r ecog nized a re 
the  ones we m entioned in En glan d and Spain .

Se na tor  J avits. I  would like  to strongly  encourage  you to pur sue  
the  inte rnati on al  implicat ion s in your  r esearch  ef fort. I th ink it would 
be a very suitable channel  for yo u to la te ra lly  sup po rt the  a ctivit ies  of  
thi s ins titut ion . I ’d also like to rais e one oth er concern—t ha t is, the  
question of priori ties. Pr io ri tie s are  very im porta nt.  Lots of people 
die  from lots of  oth er th ings  than  Legio nnaires’ disease.  I t ’s very  
po pu lar and glamorous righ t now, but it  is by no mean s the  great est  
ki lle r around. I hope  we wi ll keep t hi s i n m ind  as we allocate  resources .

Dr.  F oege. I app rec iate those comm ents,  and we have in the  past 
been very consc ious of working  with oth er cou ntr ies  and  wi th the  
in ter na tio na l health  organizat ion s.

Se na tor  K ennedy. Just  on th is po in t ea rli er , af te r your  sess ion th is 
fa ll------

Dr.  F oege. In  December?
Se na tor  K ennedy. December?
Dr.  F oege. The  trai ni ng  session for  lab orato ry  workers ?
Se na tor  K ennedy. Yes. In  how man y oth er cen ters  aro und the  

country  will  there  be resea rch ?
Dr.  F oege. We w ould  exp ect wi thi n a p erio d o f m onths, m ayb e w’e’re 

ta lk ing about 3 to 6 months to ca rry  th is out , th at  all State healt h 
departm en ts could in fac t be do ing  diagnos tic work and  we w ould  ex­
pec t th at  dozens  of un ive rsi ty cen ters  would be doing  rese arch work .

Se na tor  K ennedy. H ow many lab ora tor ies  will  be able  to confirm  
work on L egion nai res ’ disease  ?

Dr.  F oege. I  would expect over the nex t year tha t we m igh t well find 
between 50 and 100 lab ora tor ies  in th is  country  th at  will  have  done 
necessary  work to  be able to  confirm the  diagnosis.

Se na tor  Kennedy. H ow many do it  now ?
Dr . F oege. A t the  presen t tim e eig ht  State  he al th  depa rtm en ts are 

st ar ting  in  th is and  three  Fe de ral  agencies could  be doing  i t.
Se na tor  Kennedy. You see t he  po int is, if  a doc tor  wants  t o check 

a pa rt icul ar  question, where  does he send i t to ?
Dr . F oege. At  the prese nt time  most  of  the  specimens  have been 

coming here. The reason is we w’ere concerned about the  biolo gic ha z­
ard s of  this  o rganism in the  lab ora tory. For  a per iod  of time we were 
working  on th is to d etermine  w het her  it is a hazar dous agent . W e have  
wi thin the  pa st 4 t o 6 weeks decided th at  we can sha re the organism.  
We are sh ar ing it and  man y more labs  will be doing  wor k wi th it 
wi thi n mon ths,  bu t a t th e p res ent tim e m ost specimens  are coming here 
to CDC.

Se na tor  K ennedy. No one has got ten  sick from  th is disea se here?
Dr.  F oege. We have  had  no know n illness  with the  agen t fo r Le ­

gio nnair es’ disease in our labora tori es.
Sena tor  K ennedy. Let t he  record show that  people a re  nodding.
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Se na tor  Schweiker. Y ou sa id a few m inutes  ago as I  recall th at  th e 
Legio nnaires’ disease  can surv ive  under certa in conditions  fo r 5 
months in  tap  wa ter  ?

Dr.  F oeoe. Th at ’s right.
Se na tor  Schweiker . W ha t is the  c omp arab le def init ion in terms  of 

su rvivab ili ty  in a ir  ? Howr do you define  th at  ?
Dr . Dowdle. We have  no knowledge o f t ha t. Pre sum ably tho ugh, if  

it  can stay th at  long in tap wa ter , it ’s a very  ha rdy agent.
Se na tor  Schweiker . Wel l, since air -co nditio nin g systems are  sus­

pect, don’t we need some definition  of  th is, or am I  m issing som ething?
Dr.  F oege. We have  n ot developed a t echn ique  to find th is in ai r at  

the  moment, t hat ’s the r eal problem.
Dr . F raser. Bu t the  same lab ora tory where the stu die s are being 

done  on the  survival in wa ter  and its sur viv al fol low ing  dis infect ion  
wi th a va rie ty of dis inf ect ant s will be working on the  surviv al under 
extr emely  d ry  as com pared to extremely wet conditions  to see whether  
th is would be an organism which could  surv ive  in air .

Dr . F oege. Let  me also mention,  Senator  Schweiker,  t hat  the  Pe nn ­
sylva nia  State  He alt h Departm ent, of course , isol ated  th is organism 
ind epe ndent ly of  CDC, and  they have  been doi ng diagnost ic work  
with L egionn aire s’ disease for months.

Sena tor  Schweiker . And we’ll lie heari ng  from them .
Sena tor  Kennedy . I th ink you understand the  th ru st  of the  ques­

tions  on th is po int  of enc ourag ing  oth er fac ilit ies  to do research  and  
be able  to make some decis ions so th at  we can  find doc tors th at  are  
tryi ng  to  t re at  the  Am erican peop le in dif ferent  pa rts of  the country  
and are  able to get  th ei r own diag nos is on it. Th at  obviously has to be 
done  w ith in the  k ind s o f sa feg uards  th at  you have  ou tlin ed here , but I 
th in k it ’s a process th at  ought to  move forw ard  if  i t makes sense from  
obviously safety  review s so th at  the  inf orma tio n would be ava ilable.

Dr . F oege. We tota lly  concu r. W e cannot as y et say th is is a to tal ly  
safe agent in the  la boratory , b ut  we do know that  w ith  th e p recaut ions 
th at  we have used we have not  had cases and  the ref ore we are  in­
sis tin g on those  same kin ds of precau tion s in oth er labora tor ies .

Dr . Dowdle. Ju st  to  add to th at , one of  the  problem s has been the  
com plexity  o f t he  tests  tha t are  r equired  fo r t hi s organism.  One of the  
ma jor  efforts of the  CDC and  now some of the  oth er lab ora tor ies  will 
be to deve lop second-generat ion tes ts so t ha t one can the n provide re­
age nts  which are not infectious and  provide rea gen ts which can be 
used in the  sma ller  lab orato ry and in areas where the re are  fewer re­
sources. Th is should be done very  short ly and  should  be made ava ilab le 
to a wide num ber  of labo rato ries .

Dr . F oege. So one of  the  pr ior ities  here  will be to develop such 
second-genera tion  tests.

In  addit ion , we will be doing continuin g stud ies on the  biochemical 
and  morpho logical  chara cte ris tics in orde r to tr y  to  clas sify  th is  or ­
gan ism  and  figure  out what is the  re lat ion ship of  th e age nt of Legio n­na ire s’ disease to oth er organisms.

We will  continue stud ies  on the an tib iot ic sen sit ivi ty of the  orga n­
ism to see i f we can find be tte r the rap eutic  appro aches. We will assess 
dis inf ect ion  and  dec ontamina tion  methods.

We  will continue to  obtain sera from peop le with illnesses of  un ­
known cause to see w’heth er the re is a wid er clin ical  spectru m. The
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fact tha t in Pontiac there were no deaths and no pneumonias suggests 
to us there must be a wider clinical spectrum than what we are dealing 
with now.

We will continue to characterize the growth and microscopic changes 
at autopsy. We will continue to do studies on antigenic aspects of the 
organism to see whether there is a possibility of immunization in the 
future.

In the clinical area, we have established a regis ter of cases at CDC 
to define the clinical entities. We have submitted articles for literature  
in order to a lert clinicians as to what they can do in the clinical setting 
and what types of pneumonia should make them most suspicious of 
Legionnaires’ disease.

We are monitoring therapeut ic studies around the country to see 
what lowers mor tality rates and we’re studying various therapeutic 
approaches.

Epidemiologically we are beginning studies on the prevalence of Le­
gionnaires’ antibodies in various occupational groups; for instance, 
construction workers or laboratory workers or farmers or air condi­
tioner repairmen. We are doing prevalence studies on antibodies in 
both pneumonia and nonpneumonia patients. We’re doing prevalence 
studies in healthy persons and we’re looking back to former times and 
particularly  at tissue obtained at autopsies from earlier  decades to 
see how far back can we definitively trace the disease.

We will continue studies on secondary transmission. At the mo­
ment, in general, we find no evidence of secondary transmission.

We will continue, of course, studies on outbreaks and sporadic cases 
and we have s tarted a case control study of buildings and institutions 
to try to determine whether there are differences tha t cause this or­
ganism to spread under some circumstances.

Ecologically we will continue to evaluate the direct fluorescent 
antibody technique to see if  it can be used on evironmental specimens.

We are assessing laboratory animals to see if they can be used as 
biological filters. We used guinea pigs in Pont iac as a biological filter. 
Are there other animals that can be used?

We are defining the capability of the agent to survive under different 
environmental conditions.

We are evaluating animal species to find out i f there can be a pos­
sible animal reservoir and we are working on the development of an 
experimental animal model.

In summary, I would say that  we have an organism that  is a bac­
terium but one th at remains invisible by traditional bacteriologic tech­
niques and mimics some of the characteristics of rickettsiae in the 
lab and viruses clinically. It's  an organism tha t causes pneumonia 
under some conditions but doesn’t cause pneumonia under some other 
conditions. I t's  an organism that  when it does cause pneumonia may 
mimic viral pneumonia but at the same time it leaves a few small 
tantalizing bacterial clues such as an increase in the white blood count. 
It ’s an organism capable of utilizing air conditioners in at least one 
instance, but not requiring it in others. It ’s an organism possibly 
related to excavation in some areas but not always.

While it is f rustrating, nonetheless the definition of the organism, 
its epidemiology, its clinical characteristics and therapy is proceeding 
faster  than with almost any other bacterial agent before. We have



26

been witnesses to a his tor y-m aking  epic in modern  medicine and sci­
ence. We can now con tinu e to search fo r be tte r ways to diagnose  the 
disease, be tte r clin ical  tre atmen t of the  illness, for an un de rst andin g 
of  the na tura l his tor y of the  disease  and fo r eve ntual preven tion  of 
th e disease.

Th an k you.
Sena tor  K ennedy . That ’s an excellent sta tem ent , v ery responsive to 

ques tions . I have just a few final questions bu t I ’ll yie ld to  my 
colleagues.

Sena tor  S ciiw eiker. Tha nk  you, Sena tor  K enn edy . Ju st  a few mis­
cellaneous ques tions , Dr.  Foege. Page  17 of  your prep ared  test imo ny,  
you  make an observa tion  abo ut it s gene s tru ctu re , “* * * D NA  stud ies o f 
its  gene  str uc tur e have not ye t fou nd a near  rel ati ve .” I  wonder,  in a 
lay man ’s words, if  it ’s possible looking  at  th at  ch ar t of age nts  the re,  
wh at can you tell us abou t th at  gene str uc ture  w ith  some of the oth er 
age nts  there? Are the re any  analogie s o f the  o ther  a gen ts the re?  Does 
it more resemble bac ter ia str uc tur e even t ho ug h it  is d iss imilar ?

Dr . Dowdle. The  gene str uc tur e, of course I simply  indicates re la ted­
ness to oth er organisms  and thi s org ani sm is rel ate d to a very  large 
list,  in fac t, of organisms.  Many of these have been rul ed  out  on oth er 
cha rac teri stic s. Fr an kly,  I can ’t see the  ch ar t fro m here—these are  
bac teri a, th at  we’re re fe rr in g to.

Sena tor  Schweiker. But  you say it ’s dis sim ila r to bac teri a, does 
th at  mean in gene str uc tur e it migh t be more  sim ila r to  r ickettsiae or viru ses  or wh at ?

Dr . Dowdle. I have  a lis t righ t here.  I t ’s sim ila r to some of the 
ricket tsia e b ut  i t’s more s im ila r to  some of  the bacteria.

Senator  Sciiw eiker. OK . Well, you’re coming back  to the  defini­
tion—i t defies defin ition  so I  guess th at’s really the  answer.

Dr.  F oege. But  it ’s more  clea rly a bacte ria l agent than  an yth ing else.
Dr.  Dowdle. I  th ink you have  to  keep in mind here  th at  r ickettsiae 

are  also bac teri a. They are  simply given th at ter m because they are 
dif ferent  for oth er reasons. We tend to th ink of bac ter ia and  th ink of 
rick etts iae , but  ricket tsiae are  special bacte r a, and th e Legio nnaires’ 
disease  ag ent  will  be, in fac t, a spec ial bac teri a.

Sena tor  Sciiw eiker. W ha t abo ut the  o ther agents,  u nder th at  same defin ition .
Dr.  Dowdle. Ch lam ydia would  be close to th at grou p as well. The  

viruses, fo r exam ple, would no t; mycoplasma would be fa r removed as well.
Se na tor  Sciiw eiker. My o the r question, Doctor, is a b roa der one and 

I  realize  i t is sort  o f a d ifficult one b ut  h av ing  wi tnessed so closely the 
Ph ila de lph ia  outbreak  and its  prob lems, wh at advice can you give u s —I ’m going  to  ask  I)r.  B achman th ’s? I  know he has a sta ke h ere  too 
and I value his  jud gm ent—w hat advice can you give us abo ut re­
spo nsibil ity  in terms  of Federal  legi sla tion  de leg ating  t hat  to  an  ou t­bre ak of  th is kind ? Sho uld  we be more specific in the  Federa l sta tut es 
now in pinp oin tin g th at  since the re seems to be so rt of a never-never  
lan d as to where  that definitio n is and  where responsibil ity  star ts or 
stop s? Is  th e pre sen t defin ition  a dequate  to  you,  should it  be improve d 
in terms  of  respon sib ility of CDC in outbreak s such as occurred in Ph ila de lphia ?



Dr. F oege. I  th ink the  prese nt Pu bl ic S ervice Hea lth  Act is sufficient  
fo r these  typ es  o f things . I f  ther e have been prob lems, they have been 
prob lem othe r than  the  mandate , because  it does allow  the CDC to 
coopera te wi th the  Sta te. We  have  never, in the  his tory  of CDC, run 
into a problem  where  Sta tes  would no t inv ite us in if  the re  is  a prob ­
lem grea ter than  State  resources. We th ink the  Public Hea lth  Serv ice 
Ac t is sufficient.

Se na tor  Sciiw eiker. Dr . Bachm an is a very cooperativ e kind  of 
guy  and  a good one. You don’t foresee pro blems where the re mi gh t 
be a poten tia l conflic t i n a sit ua tio n as pan ic-str icken as th is one was? 
In  othe r words, you don ’t an tic ipa te th at  and the ref ore you say our  
pre sen t law r eal ly vields to the  local au thor iti es  an d St ate a uth or ities,  
th at  i t is adequa te ?

Dr.  F oege. Y es; I th ink------
Se na tor  Sciiw eiker. Dr. Bachm an ha d a h igh  degree of  r espect  f or 

CDC  and a close rel ationship so th ere  was no prob lem a nd  I  guess my 
question is, mi gh t we n ot have  th at  problem  in the  fu tu re  i f we d on’t 
more cle arly define responsibil ity  and if  we get  an outbreak  of  the  
magnitude and expe rience the  pan ic th at  was po ten tia lly  inherent  in 
tho Legio nnaires’ disease  case.

Dr. F oege. I th ink in 30 yea rs we have  no t had a problem in  th at  
area, so I  don’t foresee th at  we will  have  one in the fu tur e. We  are  
happy wi th the  pre sen t arrangeme nt.

Se na tor  Sciiw eiker. T hat ’s all I have , Mr. Chairma n, than k you.
Sena tor  J avits. Dr.  Foege, I th in k you cre dited yours elf  and the  

insti tut ion  magnificently  in the  spec ’alized ab ili ty you have dem on­
str ate d in dealing  w ith  this  new problem. I  s til l would l ike to ask you,  
however, the  follo wing. I f  th is bacte ria  is  new, as yo u have  suggested, 
should we cons ider t his  some kin d of a wa rning  signa l th at pe rha ps  a 
whole are a or bra nch  of science has been overlooked?  As yo u say yo ur ­
self,  you di dn ’t expec t an ylhing  like th is to hi t you. Pe rh ap s the  re­
search com mun ities  can be turned  loose on in ord er to determ ine  
wheth er the re are lots  of o ther sleepers or wh eth er we are in some new 
phase of  disease. There  is alw ays  the  susp icion  like  the  susp icion in 
air -co nd ition ing  that we pay a price fo r modern change. Maybe t hat  
pric e is pa id throu gh  increases in danger of  the disease.  I  notice you 
have  some v ery dis tinguished doc tors  and  sc ien tist s from my own S ta te 
of New York,  an adv isory gro up  on thi s pa rt icul ar  prob lem, and we 
have the enormous National  Insti tu tes ot  He al th  in Wa shington . I 
th ink we mi gh t wa nt to look at  th is as a possible w’aming.  Th ere  
may  be some new th re at  to all of  us in terms  of illness which is un ­
covered  by thi s tip  of the iceberg .

Dr. F oege. I  concur with  you. Th is has turned  out to  be a c ata lys t. 
It  makes us relook at microbio logy in gen era l. The  second point , on 
sharing , I to tal ly  concur. In  fac t when we met with the  scie ntis ts on 
October 14, one of our ques tions was, is it safe  now to sha re and  the  
conclusion of th at  gro up  was, it  is now safe fo r the  org anism to  be 
used under c ert ain  s afe guard s in oth er labora tor ies . My fee ling is tha t 
in the  next year  we will see real str ide s in our un de rst an din g of  th is 
organis m because we will have  so many un ive rsi ty centers , so many 
hea lth  departm en ts and  research  areas loo king at  the  organism. I  to ­
tal ly  concur with the suggestion  t ha t we get  as man y people as we can 
working on  this .
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Senator  J avits. Well now, you know,  we can pry loose lo ts o f thin gs  
in the  Congress. We may  not be research  scie ntis ts bu t we’re action 
oriented . Do you th ink th at  th is whole issue ough t to be considered 
by research  commun ity in terms  of wheth er or  not  it deserves some 
new mobiliz ation of effort or some newr rea lloc atio n of effort?

Dr.  F oeoe. We would be more than  ha ppy to  develop a symposium  
to do ju st th at.

Senator  J avits. I would str ongly  recom mend th at;  I  th ink th at  
would be highly  useful.

Now to pursu e the oth er po int  of  my ques tion.  I am satisfi ed as to 
the  int ern ational mobiliz ation of resources which will come throug h 
some such effort as I  have described  because I ’m sure  you  will,  in  such 
a symposium, in vite  the  resources of  other cou ntries.

Th e oth er po int  is, how do you in an insti tut ion  like thi s determine 
what resources to allocate to Legio nnaires’ disease wit hout sta rv ing  
oth er activitie s. Th is is a social que stio n; we ha ve had  it  in  DN A and 
oth er problems.

Dr.  F oege. I  th ink one of t he p roblems in answering th is is the diffi­
cul ty of dec idin g how much do you allocate  to an emergency  ahead 
of  time  w’hen you don ’t know where it will lead.  I  look on Legi onnai res ’ 
disease  work at  CDC  at  thi s po int  as being a capit al investm ent  be­
cause once we a re able to  ge t to a cert ain  point  o f knowledge , we will 
not  be pu tti ng  anywhe re near thi s amount of resou rces into it. On the  
oth er hand , I don't  see how we can pull back. You’re rig ht , of course , 
th at  some thin gs  a re no t done or  they are delayed.  A grea t deal  o f t he 
ex tra  resource be ing  p ut  in to Legio nnaires’ disease , I  m ust  say, is done 
af te r hours. I t ’s not  str ict ly  accou nta ble ; people are not  doi ng some­
th in g du rin g hours. We are spe nding money, b ut again  I th ink th is is 
a capit al resource and  we hope to see th at  soon the  re st of the  resea rch 
community  takes over  th at  work and we will be involved in the  on­
goi ng Legio nnaires’ disease activ ities .

Sena tor  J avits. I ’m very  interested in how you organize fo r thi s

Surpose. Do you have a boa rd or a committee? Do you do it, do you 
ecide alone,  as the Dir ector, what you’re going  t o allocate and wha t 

is to be given  a lower pr iorit y?  To  what  extent do you e nlis t o ther a u­
thor iti es ; for exam ple, the  au tho rit ies  in HEW  or the  au tho rit ies  in 
NIH ? How  is th is organiz ed, who makes  the decision, and on wh at 
cri ter ia ?

Dr.  F oege. On the  basis  of ongoing surv eillance acti viti es, disease  
con trol  act ivit ies,  we do in fac t use a procedure  of zero base budgeting  
from  the  divi sion  level on up. We also are very sensi tive to ou r con­
sti tuen ts;  what are the State  h eal th departm ents t ell ing  us are the  real 
pub lic health prob lems  in the  S ta te ; and  wha t are  the local health de­
pa rtm ents doing. As a mat ter  of  fac t, at  th e moment, we hav e a gro up 
of 15 non-CD C people who will be mee ting  in Novem ber to review 
our en tire  act ivit ies  and  give us th ei r inp ut.  They will use fo r their 
basic ma ter ial  a sol icit atio n which  has gone out to over a thousa nd 
ins tituti ons a nd people in th e U ni ted  States interested in public he alth . 
These people have  had  an op po rtu ni ty  to say what they th ink  the 
pub lic healt h prob lems are  and  where the  resources shou ld go. In  the 
meantime we’re using in ter na l procedu res,  b ut  when we ge t to a prob­
lem like  thi s—and every year we end up with something, such as
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equine enc eph ali tis  o r influenza, th at  involves an unexpected  e xpendi­
ture of  resources—we do, in fac t, have  to cut back  in othe r areas.

Sena tor  J avits. Dr.  Foeg e, I  wou ld stron gly recom mend, th at  as 
par t of  the work you are now doi ng in terms  of evalu ation  and  
mo nitoring t hat  you at tempt  to  ev aluate  w ha t h appens when  you allo­
cate  resources t o an emergency of th is kin d. .To w ha t exte nt do yo u d e­
prive oth er areas of  att ention. Such an effort  wou ld be very he lpf ul 
to us. As I  have  said , I am per son ally very satis fied wi th the  job  you 
have done,  bu t I  do th ink it  w ould  be v ery  h elp fu l to  us if  we had  an 
eva lua tion rega rd ing how the  pr iorit ies are  determ ine d be ari ng  in 
mind th at  such decisions are  both a scient ific and a social decision.

The  o ther  question I ’d l ike to ask you is about the  process which d is­
seminates inf orma tio n like  th is to  pro fessional s th roug ho ut  the  
cou ntry. You can have  an out bre ak,  I ga the r, anywhe re. How  are 
doc tors  to recognize i t and  to know the  treatm en t ?

Dr . F oege. We have  dif fer ent mechanisms. W ith  the Legio nnaires’ 
disease o utb reak, fo r instance, we were called in on Au gust 2. Th e f irst  
inf orma tio n on the  clin ical  syndrome went out Au gu st 6, 4 day s la te r 
in the  M orb idi ty and  Mor ta lity Weekly  rep ort th at  we send out every  
Fr iday . So one source  is th is weekly  record  t hat  goes t o 70,000 people 
aro und the  cou ntry . At  the  same time , we notif ied the  World Hea lth  
Or ganiz ation  and  they have  per iod ica lly  p ut  reviews o f Le gio nnaires’ 
disease int o thei r Weekly  Epidemiologic  Record.  In  addit ion  to thi s, 
we have, of  course, used the  m edica l lit erature,  but  I  m ust  say in ad di ­
tion I  th ink the news media have  done a good job in dis sem ina ting i n­
forma tion. The ques tion  is oft en asked, did  the  news media  help or 
hu rt  us in Ph ila de lph ia.  I  th ink on bala nce the y helped , because fo r 
instance the y so quickly  go t the  word out to  p hysic ian s prac tic ing in 
oth er pa rts  of Pennsylvan ia.  I t  was th roug h the  news media  th at 
we lea rne d about the  ou tbr eak th at  had occurre d 2 years  earlie r. I 
th ink the news media have become par t o,f ou r survei llan ce system 
now. In  addit ion  to thi s, ou r people have made num erou s presen ta­
tions at  scient ific meet ings.

Se na tor  J avits. Are you also org ani zed  to see th at  inf orma tio n 
rega rd ing meth odologies of  tre atm en t are  diss eminated  properl y?

Dr . F oege. We are  dissem ina ting t his  in for ma tio n th roug h the  M or­
bidit y and  Mortal ity  Weekly  rep ort, and  in addit ion  we have  sum ­
marize d much of the  m ate ria l on Legio nnaires’ disea se w hich  has gone 
dir ectly  to State health officers, State  epidem iolo gist s and State  
labora tor ies .

Senator  J avits. Again , I would  strongly  suggest th at you include 
th is in y our total  ev aluatio n. I th ink t his  would be v ery  he lpf ul.  Ag ain , 
I would like to congrat ula te you and  your insti tut ion  for  what I 
conside r to have been ex tra ordina ry  publi c service. Th an k you, Mr. 
Chairman.

Senator  Schweiker. Dr . Foege, you recent ly announced a break­
th roug h in the  imm unizat ion  of pne umonia and my obvious ques tion 
is, does th is have  any  spinoff benefi ts t o Legio nnaires’ disease ? Do we 
know enough yet  about it to say whether the  tech nology  and tec h­
niques, the kin ds of  pneumonia you are  immuniz ing  for , would be 
app lica ble  to Legio nnaires’ disease at  some po int  in the fu tur e?

Dr . F oege. I know of no dir ec t spino ff benefits  at  th is  time. The  
or igina l announcement was on pneumococcal vaccine and  I th ink we
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are  a long  way from  kno win g wheth er it ’s even possible to th ink of a vaccine fo r Legio nnaires’ disease.
Sena tor  Schweiker. That ’s all I have.
Sena tor  K ennedy . Doc tor,  I th ink th is obviously has been enor­

mously informa tiv e fo r all of  us here th is mo rning.  I th ink the re are  
certa in conclusions  th at  we can make  and  a sense of  hope  obviously 
th at  we have in terms  of  tre atm en t of th is  disease.  I suppose from 
th is meeting th is mo rni ng  we have  to also cau tion  ourse lves abou t 
where it  migh t break out next, wh at are  the  fac tor s th at  change it 
fro m a ra ther  benign fac tor into a vi ru len t one. We see pa rti cu larly  
in ou r region of  the  country , up in Vermo nt, where they had some 
27 cases. 14 deaths. 6 or 7 of those people th at  con trac ted  the disease 
were not located in a pa rti cu lar locat ion so it was pr et ty  widespread.  
T ou hav e seen on th e cha rts  those clusters which have been epidemic in 
terms  of its imp act  in the  var ious comm unities. Have you been suc­
cessfu l iso lat ing  it  and ma kin g reco mmendations on how it could  be 
tre ated ? We also must pu t th at  again st the  bac kgroun d of  th e chango 
in various  bac teri al pneumococcus, the  change th at  has  taken place  
in terms  t hat  pa rti cu la r ant ibioti cs and  t he use o f ant ibioti cs in term s 
of th at  pa rti cu la r subs tance and  how it  alt ere d and changed.  Is n’t it 
possib le th at  wh at we’re ta lk ing about here  th is morning migh t be 
anoth er changed subs tance from  wha t it was back  in 1965. May it 
no t be a changed substance 10 yea rs from  now? I suppose all of 
these  ma tte rs br ing a sense of  caution wh at we have heard  th is mo rn­
ing —obviously, a sense of  cau tion  abo ut the  fu ture  on th is pa rti c­
ul ar  issue. We have  seen obviously  where the re has been a pa rti al  
solu tion  to th is issue, but the re stil l rem ains a lot to  be done  both in 
terms  of ge tting  warnings ou t to the  people, havin g pro per notice 
of tre atm en t, but  also in the  substance  itse lf. I th ink we have a sense of hope bu t also a sense of caut ion.

I, too, want to join  in commending  you and the  oth ers  here  for 
work  th at  has been done and  the  help  th at  you have provided us.Th an k you very  much.

[Th e prepare d sta tem ent  of Dr. Foege, fo llo ws :]
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Mr. Chairman and Members of the Subcommittee:

Welcome to the Center for Disease Control. We appreciate the Interest you have 
traditionally shown In this Center and the confidence you have placed In us, 
and velcome the opportunity to describe for you our activities In the 
Investigation of a previously unknown cause of human disease. With me today 
at the witness table are two persons who were Intimately Involved In that 
Investigation. Dr. David Fraser Is Chief of the Special Pathogens Branch In 
our Bureau of Epidemiology. Dr. Fraser has from the beginning directed the 
epidemiological efforts of the Center In this Investigation. Dr. Walter Dowdle 
Is Director of the Division of Virology In our Bureau of Laboratories. It 
was in hla Division that the causative organism was Initially Isolated.

In July 1976, an unexplained epidemic of Illness broke out In Pennsylvania. 
Within weeks, 29 people were dead; an additional 153 were sick. The disease 
was called Legionnaires' and Its cause was a major public and medical mystery.

Thousands of hours were spent by Investigators and scientists In an effort to 
unravel the mystery Illness. Six months later the breakthrough came when a 
CDC rlckettalologlst, using techniques generally used for identifying 

rlckettalae, was able to Isolate the cause of the outbreak— a bacterium 
never before Identified as a cause of human Illness. Today we know that the 
Philadelphia outbreak was not unique. We know this bacterium has caused human 
Illness and death In years gone by and that It continues to do so. We assume 
that the disease will be found In all 50 states, and perhaps In much, If not 
all, of the world. We shall provide testimony today and answer your questions 
In an attempt to describe fully the results of our Investigation to date, and 
discuss what yet needs to be done to explain more fully the role of this 
organism in causing disease and death.
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Let me begin, however, with a description of the Center for Disease Control,

Its capabilities and the resources that were focused on solving the mystery 
of Legionnaires' disease. CDC Is the Department of Health, Education, and 

Welfare's primary focus for preventive medicine and disease control. The 

Center provides technical assistance In widely ranging aspects of preventive 

medicine, Including field epidemiology, laboratory reference diagnosis, and 

consultations on many topics relevant to disease control. It conducts and 

collaborates In studies oriented toward Improving the diagnosis and

Identification of disease, to developing and maintaining the surveillance 

of a wide range of important health conditions, to studying the ecology of

many diseases In this country and elsewhere, and to determining the role of 

certain environmental factors In the causation of disease. Since becoming a 

part of the Center In 1973, the National Institute for Occupational Safety 

and Health has extended the scope of CDC*a preventive medical responsibilities 

Into the workplace.

One of the primary missions of CDC Is to support the practice of public health 

In State and local health departments. Generally, CDC's assistance Is 

provided directly to or through State and local health agencies. The Center

extends the competency and the resources of these health agencies by providing 

supplementary professional manpower and technical capabilities to help them 

fulfill their statutory responsibilities for disease Investigation and control. 

The Center does not act as an Independent Investigative body.

In addition to providing technical assistance and consultation, the Center 

assists State and local health departments with programs of tuberculosis



control, venereal disease control, Immunization, and selected environmental

health Improvements such as lead-based paint poisoning control.

At the present time, the Center employs approximately 3,600 people, Including 
1,400 scientific and professional staff representing more than 100 different 

scientific specialties and subspecialties. Approximately half the CDC staff 

is located In our headquarters here In Atlanta. Most of the rest are on 

assignment In State and local health departments, assisting In regular programs 
of disease prevention and control and contributing to the overall surveillance
of disease.

The Center Is both a domestic and an International organization. Its 

International activities are generally related to programs of the World

Health Organization for which the Center provides consultative services, 
laboratory reagents, and field personnel for periodic epidemiologic and 
laboratory Investigations. The Center Is widely recognized as an inter­

nationally unique organization because of the breadth and depth of Its 

expertise In disease prevention and control; it Is an organization that 
offers the capacity for immediate response to emergency health needs when 

its range of special talents become needed. Most countries would be unable 
to assemble the same range of resources or would find them scattered In a 

number of different governmental agencies and academic centers.

The epidemiological competency of the Center derives from Its staff of 285 

professional epidemiologists. The major field team of so called "disease
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detectives" is its Epidemic Intelligence Service (EIS) formed in 1951 to 

provide epidemic aid and epidemiologic consultative services to the States 

and to strengthen the epidemiologic resources of the Nation.

Each year CDC investigates more than 1,500 outbreaks of disease both in the 

U.S., at the invitation of State health departments, and abroad. As examples

of our international activities, currently we are Investigating Lassa fever
»

in Sierra Leone and cholera in Syria and in the Gilbert Islands in the South 

Pacific; a CDC epidemiologist has Just returned from investigating an outbreak 

of an antibiotic-resistant strain of pneumococcus in South Africa. Domestically 

in recent months CDC has worked on outbreaks of disease related to cruise ships, 

hospitals, restaurants, and schools, including waterborne diseases, bloodstream 

infections, foodborne disease, and measles.

The Center has approximately 625 professional laboratory staff covering 17 

separate laboratory disciplines and functions. The laboratories serve the 

"disease control" capability of the Center in being able immediately to apply 

an exceedingly broad range of coordinated laboratory services for the 

investigation of disease. The laboratories have a .continuing function which 

involves providing ongoing assistance to State and Federal health agencies

and to those of other countries as well.

The laboratories provide reference diagnostic services, epidemic aid support, 

and training in laboratory methods and management through organised courses

and by consultation. The Center administers a national laboratory improvement



program Including research and development In laboratory methodology, 
development and evaluation of materials and reagents, and licensure and
evaluation of Interstate laboratories.

The laboratories maintain a competency which Is nationally and Internationally 
recognized for Its depth In most disciplines applicable to the diagnosis and 
control of disease. For example, the specialty Divisions of the Bureau of 
Laboratories, one of the Center's eight bureaus and institutes, Include 

bacteriology, clinical chemistry, toxicology, hematology, mycology, 
parasitology, virology, vector-borne diseases, and pathology, as well as 
those with functions which relate across discipline lines, such as laboratory 
training, licensure, and laboratory management. The Center has been designated 
as a WHO International Center for 23 diseases or health problems.

Since August 2, 1976, when CDC first became involved In Investigating 
Legionnaires' disease, hundreds of persons from many parts of the Center have 

been involved. We estimate that more than 73,000 person-hours have been 
spent in the investigation. Additionally, we have consulted with other 
federal agencies, academic and scientific institutions, and Individual 
consultants. To Illustrate the range of consultation we have sought, we have 
Included a listing of the Individuals and institutions In Appendix
The most recent example was on October 14, when we met with seven consultants 
to seek their expert advice on future directions for the investigation. 
Consultants In attendance at that meeting were Jeremiah A. Barondess, M.D., 

Chief, Private Medical Service, New York Hospital - Cornell Medical Center;



Bernard D. Davia, M.D., Adele Lehman Professor of Bacterial Physiology,

Director, Bacterial Physiology Unit, Harvard Medical School; Theodore C.

Elckhoff, M.D., Head, Division of Infectious Diseases, University of Colorado 

Medical Center; Alexander D. Langmuir, M.D. , Visiting Professor of Epidemiology, 

Department of Preventive and Social Medicine, Harvard Medical School; James 0. 

Mason, M.D., Dr.P.H., Deputy Director of Health, Utah Division of Health;

Jay P. Sanford, M.D., Professor of Internal Medicine and Dean, School of 

Medicine, Uniformed Services University of the Health Sciences; Morton D.

Swartz, M.D., Chief, Infectious Disease Unit, Massachusetts General Hospital; 

and Ivan L. Bennett, Jr., M.D., Dean of the School of Medicine and Provost,

New York University Center, who was chairman.

The investigation of Legionnaires' disease has been one of the most intensive, 

broadly-based, and well-publicized in recent years.

The disease first made national headlines and gained scientific interest and 

concern in August of 1976 following the 58th annual convention of the 

Pennsylvania American Legion.

That convention met in Philadelphia July 21-24, 1976, and was attended by 

4,500 persons representing 1,002 local posts in Pennsylvania. On August 2,

1976, the Center for Disease Control received word from Dr. Sidney Franklin 

of the Veterans Administration Clinic in Philadelphia of deaths and respiratory 

illness among those who had attended the meeting. At the request of State 

and local health officials, CDC sent medical officers to Pennsylvania to help 

launch what was to become the largest and one of the most challenging scientific 

investigations in the Center's history.



38

7
Details of what happened have since become history— medical and otherwise.
At least 182 cases, Including 29 deaths, were identified. Additionally,
there were 39 cases with 5 deaths of what was then called Broad Street 
pneumonia. It has since been shown that the Legionnaires' bacterium 
also was the causative agent for the Broad Street pneumonias.

Medical epidemiologists— local, State, and federal— set out on August 2 
•to find cases of the illness; to diagnose it, if possible; and to determine
its cause.

Suspect cases in hospitals throughout the State were reported to the State 
Health Department, and by August 3 approximately 100 suspect epidemic cases 
were listed and a preliminary case definition was established— the first step 
in any such investigation.

On August 3, 4, and 5, Epidemic Intelligence Service Officers from CDC 
visited, interviewed, and examined the known cases to collect detailed 
clinical and epidemiologic information.

Leaving from Harrisburg, Pittsburgh, and Philadelphia, each of the EIS 
epidemiologists drove an average of 450 miles interviewing 10 patients in over 
six hospitals in less than 2 days. New cases were uncovered and previously listed 
patients excluded by strict application of clinical criteria. By the evening of 
August 5, an extensive line listing of clinical and epidemiologic information was 
available for approximately 140 patients. We are submitting for the record a 
complete report by Dr. David Fraser and his associates about the epidemiological 
findings of the Philadelphia Investigation.
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Through these face-to-face interviews, the adequacy of preliminary identification 

of cases was confirmed. In addition, reliable evidence was obtained showing that 

no secondary spread of the illness had occurred— a critical finding which 

determined future steps of the investigation.

Following the case finding efforts, it was possible to describe what has now become 

the classic clinical picture of a case of Legionnaires' disease. Earliest symptoms 

are a generally run-down feeling, muscle aches, and a slight headache. In less 

than a day there is usually a rapidly rising fever associated with chills. A dry 

cough is common early in the illness, often with the onset of initial symptoms. 

Abdominal pain and gastrointestinal symptoms also occur in many patients. By the 

time a patient sees his physician, two or three days after becoming ill, fever 

is usually 102-105 degrees F and chest x-ray shows a patchy pneumonia.

While epidemiologists searched the field for clues about their unknown 

challenger, scientists in CDC laboratories were at work on the painstaking, 

time-consuming search for a cause of the illness.

Bacteriologists, virologists, rickettsiologists, toxicologists, and many 

others searched blood, respiratory, fecal and tissue specimens to see if they 

could find the organism or substance responsible for the outbreak. Thousands 

of hours were spent by federal, State, and university scientists in an effort 

to uncover the cause.



Within 48 hours after receipt of the first specimens, laboratory tests 
showed that Infections with known highly hazardous exotic agents were 
unlikely. Within 72 hours after receipt, tests for some of the more 
common bacterial and viral diseases, Including Influenza, were also 
reported to be negative. Tests for still other known and unknown 
Infectious agents required weeks and even months to complete.

Because the Initial microbiological studies on Legionnaires' disease failed 
to Incriminate known pathogens, public speculation over the next few months 
shifted to possible toxic causes. CDC toxicologists and outside expert 
Investigators pursued this possible cause. However, during this time CDC 
microbiologists and pathologists continued to perform numerous tests, re-examine 
previous findings, and follow up even the most remote leads.

One of these microbiologists, Dr. Joseph McDade, was responsible for performing 
the standard battery of tests for detecting rlckettslae In the orlglnsl specimens 
during August and September. He had found no evidence of rlckettslae. However, 
In reviewing his slides and data 5 months later (In December), Dr. McDade and 
hie Chief, Dr. Charles Shepard, still failed to find rlckettslae but noted that 
a small bacterium appeared with suspicious consistency In the tissues of 
guinea pigs that had been Inoculated with post-mortem lung tissue from
Legionnaires' disease In August, 1976. Since no pathogenic bacteria could be 
cultivated from these guinea pig tissues, they had been considered In August 
to be extraneous contaminants and of no consequence. Such contaminants are 
frequently encountered In testing for rlckettslae. Moreover, direct examination 
of numerous Legionnaires' disease lung tissue specimens by pathologists
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throughout Pennsylvania, as well as expert consultants, had not revealed 

pathologic changes consistent with bacterial pneumonia. Pathogenic bacteria 

had not been observed by conventional tissue stains of human lung tissue, 

had not been Isolated on conventional media, and had not been seen In the 

lung tissue from sick guinea pigs. In an effort to follow up all leads, 

no matter how Inconsequential, Drs. McDade and Shepard attempted to cultivate 

the organism by an alternate method. They thawed the spleen tissue from the 

suspect guinea pigs, which had been stored at -70 C from August to December, and 

Inoculated some of that tissue Into embryonated eggs. When the eggs died five to 

seven days later, they were found to be teeming with bacteria. The scientists 

then examined the convalescent sera from Legionnaires' disease patients for 

evidence of antibodies to the agent found In the eggs. This was done by mixing 

serum from a suspected case of Legionnaires' disease with the organism found 

In the eggs. If the patient's serum contained antibodies specific for the 

organism, an observable reaction would take place, suggesting that the patient 

had the disease. An even stronger Indication of disease would be to test 

paired serum specimens taken two or more weeks apart. If It could be shown that 

the reaction took place at much higher dilution (fourfold or more) In the second 

serum than In the first, this could be regarded as strong evidence thst the patient 

has or had recently recovered from the disease caused by the test organism. Specimens 

from patients who died or recovered from Legionnaires' disease were subjected to 

this test. Control samples from non-suspect cases were also tested. Approximately 

90Z of the Legionnaires’ samples reacted with the agent found In the eggs,

Indicating that the Isolate was In fact the etiologic agent.
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The control samples did not react. Later, Drs. McDade and Shepard Isolated 

the same agent from three other autopsy specimens. Thus, the first Important 

steps In establishing the etiologic relationship of the yolk sac Isolate were

taken.

The paradox, however, as to why all other workers had failed to Implicate a 

bacterium still remained. Other CDC scientists Joined Drs. McDade and Shepard 

In the Investigation In an attempt to answer thiB perplexing question.

After several attempts, growth of the agent was finally obtained by placing a 

very heavy Inoculum on one particular type of bacteriological medium. The 

growth took three or more days to become visible which Is somewhat unusual as 

most bacteria will grow in two days or less. Once this growth was obtained 

repeatedly, studies were Initiated to determine what the organisms' nutritional 

requirements were and to characterize the organism as fully as possible. It 

was also necessary to conduct studies to determine to which other bacteria or 

bacterial groups this agent was related. We now have partially characterized 

the Legionnaires' disease agent. It is a bacterium but unlike any we have 

previously encountered in medical bacteriology. We know what some of the 

necessary nutritional compounds are, and we have studied the chemical 

composition of the cells. We have also determined by two separate approaches 

which antibiotics will prevent or inhibit the growth of the Legionnaires' 

disease agent and which will not. We are currently engaged In further tests 

to determine how effective several different antibiotics are In protecting 

guinea pigs given an otherwise lethal dose of the agent.
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Attention la also being focused on the development of a medium which can 

be used to Isolate this organism from patients In the early stages of 

Illness so that physicians can begin appropriate treatment early In the 

Illness. Some progress has been made but It Is a difficult problem and 

will undoubtedly take several more months before a reliable primary Isolation 

medium can be obtained for Isolation of the agent from specimens obtained 

from the respiratory tract of 111 patlentB.

One final bit of laboratory evidence was lacking. That was the demonstration 

of this organism In the diseased lung tissues obtained from autopsies of 

patients who died from Legionnaires' disease. All previous attempts to 

detect the organism had failed. A systematic search for an appropriate 

stain was undertaken by CDC pathologists. Where all other tissue staining 

techniques failed, a little-used stain called Dleterle's, showed bacteria 

present In large numbers In lung tissue and to be Involved In the disease 

process. A very specific reagent for detecting this organism In lung tissue 

has subsequently been prepared. This reagent Is called a direct FA conjugate. 

It was prepared by harvesting the organism from the agar medium, Inactivating 

the organism, and Injecting rabbits to prepare an antiserum specific for the 

agent. This antiserum was then chemically conjugated with a substance that 

flouresces when observed under a microscope using ultra violet light. By 

applying this conjugate to either tissue sections or scrapings of lung tissue 

on a glass slide and observing for the bright fluorescence under the microscope 

our microbiologists have established that the organisms observed by the 

pathologists are Indeed the Legionnaires' disease organisms and not another

bacterium.



The discovery of the etiologic egent of Legionnaires' disease was accomplished 

in the face of overwhelming odds. All of the combined bacteriology and 

pathology experience accumulated since the beginning of the century pointed 

away from this agent being a bacterium. Drs. McDade and Shephard could have 

easily dismissed their observations as evidence of accidental contaminants. 

Fortunately, they did not.

With the isolation of the organism and the further refinements in laboratory 

procedures, it was possible to learn more about the history and present activity 

of the Legionnaires' disease bacterium. Using serum from victims of earlier 

outbreaks of illnesses stored in CDC's serum bank, an international repository 

for serum from cases of many known and unknown diseases, the Legionnaires' 

organism has been implicated in the following unexplained outbreaks:

In July 1965 there were 81 cases of "pneumonia" and 14 deaths from an 

unexplained illness at St. Elisabeth's Hospital in Washington, D.C. The 

outbreak received local and regional public attention, and CDC was Involved

in an investigation of the outbreak.

Studies by CDC and others to find a cause were unsuccessful in 1965. Blood 
specimens from 26 patients in that outbreak were stored in C DC ’s serum bank.

When the Legionnaires' disease organism was Isolated, the St. Elizabeth's sera 

were tested against the new organism, and 22 of the 26 showed antibodies to the 

organism, implicating it as the causative agent in the 1965 outbreak.

In July of 1968, Michigan health officials contacted CDC to ask for

assistance in the investigation of an outbreak of what was called Pontiac
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fever, an unidentified lllnees which attacked employees of the Oakland 

County Health Department and vlaotora to the Health Department Building.

There were 144 cases of the Illness reported, Including several among the 

CDC medical officers Investigating the outbreak. There were no deaths and 

no pneumonia, but symptoms of the Illness were similar— fever, myalgia, 

and headache. The Incubation period was usually short, averaging 36 hours. 

Changes were made In the air conditioning system, and there were no addi­

tional cases. There was no evidence of person-to-person spread of the 

Illness. Blood specimens from 37 of the patients were stored at CDC— 32 

showed positive antibody rise to the Legionnaire's organism In 1977.

Unknown to CDC until 1977, In July of 1973 a group of vacationers from Scotland 

traveled to Benldorm, Spain, where they stayed In one hotel. Ten of the 252 

travelers developed pneumonia and of these, three died. There mas a joint 

Scottish-Spanish Investigation which turned up no agent and no method for 

spread of the disease. One blood specimen retained In Scotland since 1973 

was sent to CDC In 1977 to be tested against the Legionnaire's organism. It 

showed a high level of antibodies reacting with the Legionnaire's organism.

In 1977 a Scottish traveler went to the same hotel and died of "pneumonia." 

Tissue and serum were sent to CDC and proved to be positive to the Legionnaires' 

disease organism. CDC Is participating In an Investigation of these cases now.

During the 1976 Investigation of the Legionnaires' outbreak, word began to come 

to CDC from many sources— Including a telephone call from the wife of a member 

of the International Order of Odd Fellows, about an outbreak of Illness during
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an IOOF Convention in Philadelphia at the Bellevue-Stratford Hotel in 

September of 1974. A survey of some of those attending the convention was 

conducted in October of 1976. It showed that the attack rate, incubation 

period, and clinical features were all consistent with Legionnaires' disease.

Of the 392 people responding to the questionnaire survey, 11 cases of an 

illness fitting the case description of Legionnaires' disease were identified. 

Odd Fellows members helped to identify and obtain clinical data from 20 cases 

of the illness. In February and March 1977, sera were collected from 11 

cases and 19 Odd Fellows who were not ill. Investigation showed that the 

group with illness had antibodies to the Legionnaires' bacterium, while the 

group without clinical illness did not..

This year for the first time, we have had the ability to confirm cases of 

Legionnaires' disease through the usual channels of State health departments. 

Several clusters of Legionnaires' disease have been identified thus far 

this year.

In Columbus, Ohio, nine cases and one death were reported as a result of 

Legionnaires' disease in August and September. Five cases were in persons who 

had previously been patients or visitors at one hospital. Four other cases 

were in renal transplant patients at another hospital.

In August and September, 21 proven cases and three deaths were reported from 

Kingsport, Tennessee. There are an additional 30 to 35 suspected cases.

Most proven or suspect cases were in persons who had been in an area hospital 

or nearby two weeks prior to becoming ill.



From July through September 1977, 27 proven cases with 15 deaths were 

reported from the Burlington, Vermont area. Five cases were among dialysis 

and renal transplant service patients and 16 had a malignancy. In addition,

20 other 111 persons were listed as "highly probable" cases, on the basis of 

single sera, and of these two have died.

Since August, 1976, In addition to the "clusters" of cases, there have been 

64 sporadic cases of the Illness reported from 24 states. Among these there 

have been 16 deaths. We will submit for the record Information on the age, sex 

geographic location, date of onset and outcome for these 64 sporadic cases.

As the Information we have Just discussed Illustrates, we have learned a great 

deal about this unique organism. There Is, however, much yet to be learned.

Let me summarize what we now know about the Legionnaires' disease bacterium: 

♦The bacterium has been around for a long time. Though the first known 

evidence of its causing Illness and death was In 1965, It Is likely that 

It was around long before then.

♦One likely mode of transmission Is through the air. There may be

other ways It Is spread although there Is at this time no evidence 

that It is ever transmitted from one person to another.

♦It Is likely that the natural home of the organism Is somewhere in 

nature, rather than in the human population.

♦The bacterium causes both outbreaks of disease and Isolated cases.

The outbreaks we are aware of occurred In the summer. The Isolated

cases have been seen throughout the year
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17*In the cases that have been looked at ao far the fatality rate
has been high. Part of thia la a reflection of the fact that
fatal cases are more apt to be studied carefully. Antibody tests 
Indicate that the bacterium may cause mild or lnapparent Infections, 
and the outbreak In Pontiac did not result In any deaths. Nevertheless, 
pneumonia caused by the bacterium of Legionnaires' disease can be 
serious, and In the Philadelphia and St. Elizabeth's outbreaks where 
a systematic search for all cases of pneumonia was possible, about one 
In six patients died.

*The current high mortality rate from this disease may be somewhat 
analogous to histoplasmosis. When this fungal disease 
was becoming recognized as a cause of human Illness In the United States 
In the 1930's, It was thought that histoplasmosis was almost always 
fatal. It Is now known to be very common, with severe Illness and 
death the exception.

*The organism Is unlike any bacterium we have hitherto encountered.
Its behavior on bacterlologlc media and Its behavior In experimental 
animals Is different from previously known agents of human disease. 
Moreover, DNA studies of Its gene structure have not yet found a 
near relative.

*A small percentage of the pneumonia cases In this country are caused 
by the Legionnaires* bacterium. Much more work remains to be done 
before we can quantitate the amount of disease caused by this
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organism. Our best guess at this time Is that between 1/2X 

to 1.5Z of the unexplained pneumonias may be caused by this 

organism. If that Is so, from 15,000 to 45,000 cases, and from 

2,000 to 6,000 deaths may be caused by the Legionnaires' bacterium 

In a given year In the United States. As we learn more about 

this organism we will be able to give a more accurate estimate

of the number of cases.

♦There Is good evidence that the disease Is treatable. Erythromycin 

has been shown In preliminary work, both In the laboratory and In 

clinical cases, to be effective. There may be other drugs that are 

effective. The Isolation of the Legionnaires' bacterium provides us 

with a new opportunity to Identify cases of pneumonia susceptible 

to antibiotic therapy.

Though the agent responsible for Legionnaires' disease has been Identified, 

there is much work still to be done.

Work will continue at CDC and elsewhere to make our knowledge of this disease

and Its agent as complete as possible. Our own activities, guided by our perception

of needs as well as by the advice of consultants, will take the following directions

Currently the Center Is monitoring information from the States with Identified 

outbreaks— Ohio, Vermont, and Tennessee. In each State, pneumonia cases 

seen at several hospitals are being monitored for evidence of Legionnaires' 

disease. Specimens are being collected from suspect cases in Vermont to be
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used In determining a more rapid way to diagnose Legionnaires' disease.

A comprehensive set of environmental specimens Is being analyzed; air 

flltera, water and dust from air conditioning systems; and animals 

trapped In the vicinity of the Illness. Screening of these specimens 

Is by microscopic and culture techniques developed by CDC scientists to

look for the source of the bacterium In nature.

When the collection and testing of serum specimens from pneumonia cases In 

Vermont Is completed, cases shown to be Legionnaires' disease will be 

compared to those whose pneumonia had another cause In an effort to Identify 

activities and locations associated with developing Legionnaires' disease.

To trace the history of the disease In areas where recent epidemics have 

occurred, specimens from lung tissue from autopsies showing pneumonia are 

being Identified from the months before the outbreaks. These will be tested 

for signs of Legionnaires' disease to determine how long the disease has 

been prevalent In these areas.

In laboratories throughout CDC efforts are being made to grow the organism 

under controlled conditions in order to speed the analysis process.

The Improvement of agar and broth media for use In primary Isolation of 

the organism from chemical specimens Is an activity of high priority. Others 

are: developing and evaluating selective media for recovery of the agent from 

contaminated environmental or clinical specimens, checking the ability of the 

organism to persist under selected environmental conditions, testing methods 

to Identify the organism In environmental specimens and to Isolate It from
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such specimens, end Investigating the possibility that animals may serve 

as definitive reservoirs for the agent.

Other laboratory studies deal with diagnostic, therapeutic, and control 

measures. These Include comparisons of various antibiotics In experimental 

Infections In guinea pigs to see which are most effective in treating the 

Illness; determining susceptibility of the agent to products used for 

disinfection and decontamination, and assessing the relative sensitivity 

and specificity of cultural, immunologic, and phyBiochemical tests for use 

In rapid diagnosis of an acute case.

A special group of epidemiologists is now working to define more clearly the 

extent of the Legionnaires' disease and to generate new hypotheses about 

the organism's reservoir and its mode of transmission.

State health laboratories routinely receive serum specimens drawn from 

patients with a variety of undiagnosed Infections. Selected serum specimens 

of this sort have been forwarded to CDC from six state laboratories— Ohio, 

Florida, Connecticut, Delaware, Washington, D.C. and Maryland. CDC Is testing 

the sera for antibodies to Legionnaires' disease to furnish a crude estimate 

of the proportion of apparently nonbacterlal pneumonia that la caused by the 

Legionnaires' disease bacterium.

Surveillance of sporadic cases of Legionnaires' disease Is being refined 

preparatory to a case-control study of this group. Other studies Include a 

survey of possible prior exposure to the organism by healthy persona or



those Involved In occupations of epidemiologic Interest. Evaluation will also 

be made of the role of Legionnaires* disease In certain possible high-risk 

patient groups and pulmonary Infections. Also to be evaluated Is the speci­

ficity of serologic tests currently employed for diagnosis. We will continue 

to search for further data to rule out the possibility that Interpersonal 

transmission may occur. The possibility that certain attributes may be 

characteristic of Institutions associated with outbreaks of the disease 

will be considered as will other aspects related to building design and

construction.

To assure national dissemination of Information gleaned from these Investi­

gative activities, CDC has prepared, and will present, formal training courses 

to scientists on the laboratory diagnosis of this disease. The first of these 

courses will be given to a group of microbiologists on December 6-8, 1977, 

and subsequent presentations of the training will be given during the 

calendar year 1978.

As CDC has become familiar with the characteristics of the bacterium, the 

organism has been provided to additional laboratories around the country. 

Including the National Institutes of Health, several State laboratories, and 

the U.S. Army Medical Institute for Infectious Diseases at Port Detrlck, 

Maryland. The organism Is being made available to other qualified Investi­

gators and laboratory directors upon request.

Information on our findings has been disseminated through our own publications 

other scientific and medical publications and at open scientific meetings.
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Scientific publications are in various stages of preparation, and others 

will be submitted to various Journals to further disseminate information.

On an international scale, CDC has opened comnunlcatlon with scientists 

in other countries to share data, methods, and other information for use in

their laboratories.

Mr. Chairman, much of the history of medical science consists of discoveries 

made in opposition to popular theories or practices of the time. A chance 

observation, the introduction of a new technique, or a new tool, or a new 

approach to an old problem often have opened the way for quantum leaps in

our knowledge. We cannot at this time predict with accuracy the true sig-
I

nificance of the discovery of the bacillus of Legionnaires’ Disease. Whether 

it or similar agents may be Involved in still other undiagnosed diseases of 

man and animals will take time to determine.

It should also be noted that historically, the accumulation of a substantial 

body of knowledge on the microbiology, epidemiology, and clinical characteris­

tics of a given infectious disease has preceded —  sometimes by decades —  the 

development of effective therapy. Legionnaires' disease presents an almost 

unique exception, we believe we already have reasonably effective treatment 

for the illness, but knowledge about the disease is still in its infancy.

This paradox helpa create the tremendous pressure we all feel to make rapid 

progress in learning about Legionnaires’ disease so as to exploit our thera­

peutic abilities to the greatest extent possible.



We have been witness to a history-making challenge to modern medicine and 
science— the discovery, Identification, and earliest steps in clinical treat­
ment of a disease which has long plagued man. We can now continue the 
gratifying search for better waya to diagnose the disease; for better clinical 
treatment of the Illness and for eventual prevention of the disease.

Mr. Chairman, that concludes my statement. We shall be pleased to answer 

any questions which you and other members of the Subcommittee may have.
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Sena tor  Kennedy. Ou r next pan el, Leonard  Bac hman,  who is the  
Secre tary of He al th  of Pennsylva nia  and Ja y Sa nf ord who is the 
dean  of the  School  of  Medicine,  Un ifo rmed Serv ices  Un ive rsi ty of 
the  Hea lth  Sciences.

Dr.  Bac hman,  I understand you are  under time  con strain ts.
Dr . Bachman . Yes, I am.
Se na tor  K ennedy. W e’ll hear  from you. When do you have  to------
Dr.  Bachman . I have a plane th at  leaves at  12 :25 to  make  it  back  

to Pi tts bu rgh.
Se na tor  K ennedy. You’ll be with us for a lit tle  while.  We ’ll try 

and  relea se you in 20 or 25 minutes . We’ll ask ou r panel to focus  on 
you.

STATEM ENT OF LEONARD BACHMAN, M.D., PENNSYL VANIA  SECRE­
TAR Y OF HE AL TH ; AND JAY P. SANFORD, M.D., DEAN, SCHOOL OF
ME DIC INE  UNIFORMED SERVICES UN IVER SIT Y OF T HE  HEALTH
SCIENCES, A PAN EL

Dr.  Bachm an. As Pennsylvan ia Secre tary of He al th , I have had 
a unique op po rtu ni ty  to observe the  phen omenon known as Legio n­
na ire s’ disease.  I am pleased to  have  received an invit ati on  from the  
committ ee to rep or t my views on th is problem  from  my perspective 
at  the  St ate level and  with the  expe rienc es of  the  past 15 mon ths.

The fac ts about Legio nnaires’ disease  have been well rep or ted , and  
are  not much in disp ute . From  the  beg inn ing , however, there  has  
been much con trov ersy about the  mea ning of  the fact s. I t is as th ough 
the  public  will no t acce pt the  rea lity th at  the  healt h establ ishment 
stil l has  gaps  in its know ledge and  cap aci ty to deal  wi th acute ep i­
demic  infe ctio us disease. In  fac t, the  gr ea t accomplishme nts in the  
field of infect ious disease  in the past 50 yea rs have le ft  the  pub lic 
with the erro neous b elie f th at  a ll infe ctio us disease  has been conquered.

How ever , prac tic ing phy sicians have  conti nued to confr on t pa tie nts  
wi th severe pneumo nia,  some of  whom die and for which no causative 
age nt can be e stab lished even af te r extensive studie s d ur ing and  af te r 
the  disease.  In  my ear ly years  as a hospi tal  house officer, we called 
these cases aty pic al pneu monia.

In  t he 1960’s, th e Cente r for Disease Co ntr ol’s epidem ic inte lligence 
service detected  several clusters of severe pne umonia-like diseases at  
St. El iza be ths  Ho sp ita l in Wash ing ton , and  in Pontiac , Mich. After  
pu rsu ing the known pathogen s o f pneumonia, the  public healt h agen­
cies shelved the  inq uir ies  in orde r to pursue the  more imm edia te and  
pre ssing needs th at  confronted  them .

An d I ’d like to  s top here  for a moment to say th at  th at  is t yp ica lly  
the  prob lem th at  all pub lic healt h agencies have,  Senator . I should 
men tion  alm ost  on a weekly  basis  we hav e an executive  committee 
meetin g in ou r State  healt h de pa rtm en t to decide how we balance our 
resources. Sho uld  we ta ke people off of  thi s a nd pu t them on t ha t, and  
it is a con stant prob lem and  one which we solve by weekly executive  
committee mee tings made  up of the  heads o f a ll the  m ajo r div isions of 
the  healt h departm ent, and  I mu st say the re are lots  of  arg um ent s 
and  discussion  and in the final ana lys is, the law pe rm itt ing , I make 
the  final decis ion, responsib le to  the  leg islatu re o f course.
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Th e cluster of cases th at  occu rred  in Ph ila de lphia was differen t. The epidemic  was detected not by the  public health surv eillance sys­tem, bu t by the  alertness  of  the  Pennsylvania  ad ju ta nt  gen era l for  the Am eric an Legion, a Mr. Ed wa rd  Hop e, who deserves  a  g rea t deal of  credit.  He  released the  dra ma tic  inf orm ation  to the press  at  the  same time  t hat  i t was bein g rep ort ed to the pub lic health authoriti es.  Because  a wor ld-w ide pub lic became involved with th is  epidemic  in its  e arl ies t stages of the inv est iga tion  and  could  not pu t the  a vail able  da ta  in perspect ive there followed the  wildest kin d of speculat ions . Many of these could not  be imm edia tely  discounted because of  the preli mi nary stages of the investiga tion .
The intense pub lic intere st gen era ted  by both the  dram atic facts 

an d the  way they were presented by the  news media  pu t the  public healt h agencies involved under unp rece den ted scrut iny  and  pressure. As fo r t he public, it  had difficulty sorting  ou t fac ts from specula tions, 
and from  dif fer entia ting serio us responsible spe culatio n from  un in­formed guesses.

I migh t add  here  th at  one nega tive  res ult  of  the publi city was the 
un wa rra nted  shunnin g of Ph ila de lphia in gen era l and  the  Bellevue Str at fo rd  Hotel in pa rti cu lar . Th is cost the city  man y mil lions of 
dolla rs and forced the  clos ing of a fine old hotel, a Ph ila de lphia lan dm ark .

Th e pub lic intere st and  media att en tio n also had  some posi tive  resu lts. Some e xam ples:
The  Pe nnsylva nia  De pa rtm en t of He alt h con tinu es its inv est iga ­tio n of  th is outbreak to  th is day . The l egi sla ture ap prop ria ted a q ua r­

te r of a mil lion  d oll ars  and we have spe nt about $152,000, the  balance of  which is sti ll encumbered.
CDC did  not shelve  the invest iga tion  af te r several fru itless m onth s as it  did  at  St. El iza be ths  Ho spita l and  at  Ponti ac , but continued its effor t, and  was rew arded in Ja nu ar y with the  discovery of a novel bac ter ial  p atho gen .
Sena tor  K ennedy . You don’t dra w a conclusion th at  the  incidents took  place in one hote l in a 2-year period and  the n it took  place in terms  of  Spain  in one hotel over a per iod  of time? W ha t kind of we igh t shou ld we give ?
Dr . Baciiman . 1 th ink we should  g ive it  w eight bu t as a member of the publ ic, I would, for  exam ple—you ind ica ted  th at  thi s outbreak could occur any whe re at  any  time—I do not th ink th at  I would , fo r 

example, shu n the  Bellevue St ra tfor d Hotel  in Ph ila de lphia because of th is outbreak. I th ink the  general public migh t have  difficulty mak­
ing  th at  kin d of decision because it doesn’t hav e the perspectiv e and  bac kgrou nd th at  I would  in publ ic hea lth.  The th ing mi gh t be in the  hotel t hat  we stayed in  last  nigh t across the  street.

Se na tor  Kennedy . Don’t say that .
Dr . B achman. I wouldn ’t  stay away from the  Bellevue.
Se na tor  Schweiker. I commend you, I would certa inl y stay  at  t he Bellevue,  I ’m not  sure I would go  to Spain  tho ugh .
Dr . Bachman. Most microbiolog ists  had hi ther to  believed th at  all 

bacte ria l pathogen s h ad a lready  been d iscovere d; a nd  o f course, much  
more  has  been and  continues to  be learned abo ut th is new bacterium. Thus,  anoth er cause o f aty pic al pneumonia has  been defined and  now can be tre ate d more effectively.
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In  Pennsylvania , the  St ate de pa rtm en t of  healt h imm ediate ly 
laun ched a fu ll scale invest iga tion when we first  learned of th is ou t­
brea k. Dur ing th at  first  day  we ga the red  all the  epidemiolog ical  in ­
form ation  ava ilab le and enli sted the aid  of the Federal  Cente r for  
Disease Con trol . The Cente r volunteered its resources and dire cted  
a 20-member epidemiolog ic inv est iga tion team  to Pen nsy lvania .

W ith in  hours  of receivi ng not ifica tion  of  the outbre ak,  a stat ewi de 
news conference was conducted by our  State  healt h de pa rtm en t to 
inform  the  public and  the news media all  we knew abou t the disease.

I imm edia tely  d irected the de pa rtm en t’s field staff, and pa rti cu larly
• our pub lic healt h nurses, to con tac t all hospita ls throug ho ut  Pe nn sy l­

vania  to locate addit ion al Legio nnaire cases. Ho spita ls were  ale rted 
to call the State  healt h lab orato ry in Ph ila de lphia relativ e to the  
collection of  ap prop ria te  specimens. Speci fic ord ers  were given th at

» tissu es from the deceased were to be preserved  witho ut forma lin  and
kept ref rig erate d. State  police and Na tional Gu ard  hel icopte r serv­
ices were con tacted to speed  up tra ns po rta tio n of specimens to  labs 
in Ph ila de lphia and  Atla nta.  In  view of  the  resources at  o ur  d isposal 
at  the time , I feel the  Pennsylva nia  De partm ent of He al th  acted re­
sponsib ly and ave rted wh at could very  well have been a con dit ion  of 
State and  nationw ide  panic.

Th e fact  th at  we could tel l a concerned public  a t a v ery  early  po in t 
in ou r inv est iga tion th at  the  disease  was not contagious , th at  n o pe r­
son- to-person spr ead  was evid ent , went a long way to calm the 
situ ation .

Th e Pennsylva nia  De partm ent of Hea lth  has  lea rned a gr ea t deal 
about how to  ha ndle wides pread emergencies as a resu lt o f the  Legio n­
na ire s’ disease th at  I th ink are  valuab le to  all State  healt h 
depar tment s.

Basically , we learned th at  the  t radi tio na l app roa ch to the  epidem i­
ology of communicable diseases, and  the  usual resources, are  simply 
no t enough. To deal  as well as possible with a public  he alt h cri sis  of 
th is  m agn itude,  the re are  seve ral basic  needs  which must be filled.

Fi rs t,  a State  mu st recognize under the  Co ns titu tion its  basic  role 
and responsibil ity  in prote cti ng  the  healt h of the  people wi thin its 
boundaries . A State  healt h de partm en t must be well fun ded and well 
staf fed with top -fli ght epidemiologist s an d lab orato ry  techn icians. The  
indiv idu al State s must be held responsible fo r th is pr im ary role  and 
the  Cente r for Disease Co ntr ol and othe r Fe de ral agenc ies should 
resp ect th is role. I  believe the  role  of the  Cente r fo r Disease Con trol 
should be more c learly defined. Fo r example,  a t w hat  poin t does i t take  
jur isd ict ion , if  a t all, du rin g a disease outbreak.

Second, a State  health de pa rtm en t mu st have  imm ediate two-way 
access to recognized experts  in the  field, to oth er State  healt h de pa rt­
ments, to departm ents wi th overl appin g resp ons ibil itie s, to CD C and  
to oth er Federal  agencies and  ins titu tes . In  Pe nnsylva nia , we are

* now in the  process o f insta lli ng  a T W X ; th at  is, a t elety pe wr ite r sys­
tem which will  lin k our centr al offices, o ur  field loca tions , our lab ora­
tor ies  and  the Cente r for Disease Control to provide vi rtu al ly  insta n­
tane ous  communication. We discovered du rin g Legio nnaires’ disease  
th at  telephones have  two b ig d rawba ck s: In  a crisis situa tion, it is easy 
to ge t w rong nu mbers, busy  sig nals , and  ju st  pl ain  crossed wires . Then 
when  we d id get thr ou gh , fo r exam ple,  t o CDC, we r an  int o prob lems
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wi th message conveyance and  re tu rn  calls. W ith  ou r new system  we 
will  have err or-free  tran smission  plus a wr itten  record. In  a crisis 
situa tion, thi s would enable  us in Har ris bu rg  to commun icate with our  
lab ora tory fac ilit ies  in sou theastern  Pennsylva nia , with CI)C in 
Atla nta,  an d w ith  an y m edical center in  the world  ha vin g a ter mina l— 
all insta ntl y and  all at  the  same time.

Sena tor  Schweiker. M ay I in te rrup t?  You  tes tified when the  House 
committee held a hearing  in Ph ila de lphia and  I believe you refer red  
to a ho t line  service  you were set ting up then . Is th is  pa rt  of th at  or 
was the  h ot line you wTere re fe rri ng  to the n for  c all ing  in to the  h eal th 
de pa rtm en t on a 24-hour basis ? Or  is t ha t par t of th at  too?

Dr . Bachman. The ho t line is par t of it and  so is this .
Sena tor  Sciiw fjker. Ex plain  how th at  works.
Dr . Bachman. The health departm en t ha s a s tate wid e hot l ine which  

is tol l free  and  is  a ll over  th e State  a nd peop le can call in at  a ny hou r 
of  the  nigh t or day. We only  have people the re du rin g 14 hours, the  
res t of  the  time  the calls  are  recorded . In  addit ion  to th at , the  top  
peop le in the health de partm en t and  the  field dir ectors  all have  an 
officer of t he day  s itu ation  where  th e t op  le adership  o f the departm en t 
can  be contacted throug h a page system at  any  time.

Senator  S chweiker. S o it ’s se t u p th at  if  an outbreak  shou ld occur,  
say  on a weekend or befo re a weekend, the system w ould be complete ly 
responsive to it  in terms  of the  top  echelon  of the  departm ent?

Dr.  Bachman. A lot be tte r tha n it was befo re the  Legio nnaires’ 
disease.

Th ird , a State  health de partm en t mu st have  a means  of coo rdi­
na tin g research  and  publ ic inform ation  effo rts to prev ent dupli ca tion 
of  act ivit ies,  and  to insu re th at  all inf orm ation  relea sed to the  publ ic 
is corr ect,  up- to-date, and  understandable  to the publ ic. Du rin g the  
seventies, publ ic health has  emerged as a viable source  of news and  
St ate hea lth  dir ectors  m ust recognize th is  as a fact of life. In  the pub­
lic health sector, pa rti cu larly  with comm unicable diseases , what the  
public  doesn’t understand or  doesn’t trus t can cause fear  and  some­
times even panic. It  is up to the  publ ic health secto r, b oth on the State  
and Nat ional levels, to all ay  these fea rs as quickly  as possible. Here 
aga in,  a be tte r system of commun icat ions  between th e var ious agencies 
would he lp grea tly .

In  conclusion, one of the ma jor  lessons the  Pennsylva nia  Dep ar t­
ment of He alt h learned from  Leg ion nai res ’ disease  is th at  if  a  public 
health agency is goi ng to be successful, wre must have the  complete 
tr ust  and  sup port of the  people . We can ’t assume thi s tru st.  We must  
earn it. And thi s means  opening up our lines of commun icat ion,  it 
mean s working with  the  news media and  it means coo per ating with 
the  ent ire  spectrum of agenc ies who are gu arding  the  health of the 
Nat ion.

Th ank you.
[The prepare d statement of Dr.  B achman , fo llo ws :]
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AS PENNSYLVANIA SECRETARY OF HEALTH, I HAVE HAD A UNIQUE OPPORTUNITY

TO OBSERVE THE PHENOMENON KNOWN AS LEGIONNAIRE'S DISEASE. I AM PLEASED TO HAVE

RECEIVED AN INVITATION FROM THE COMMITTEE TO REPORT MY VIEWS ON THIS PROBLEM

FROM MY PERSPECTIVE AT THE STATE LEVEL AND WITH THE EXPERIENCES OF THE PAST

15 MONTHS.

THE FACTS ABOUT LEGIONNAIRE'S DISEASE HAVE BEEN WELL REPORTED, AND

ARE NOT MUCH IN DISPUTE. FROM THE BEGINNING, HOWEVER, THERE HAS BEEN MUCH

CONTROVERSY ABOUT THE MEANING OF THE FACTS. IT IS AS THOUGH THE PUBLIC WILL

NOT ACCEPT THE REALITY THAT THE HEALTH ESTABLISHMENT STILL HAS GAPS IN ITS

KNOWLEDGE AND CAPACITY TO DEAL WITH ACUTE EPIDEMIC INFECTIOUS DISEASE. IN 

FACT, THE GREAT ACCOMPLISHMENTS IN THE FIELD OF INFECTIOUS DISEASE IN THE PAST 

50 YEARS HAVE LEFT THE PUBLIC WITH THE ERRONEOUS BELIEF THAT ALL INFECTIOUS

DISEASE HAS BEEN CONQUERED.

HOWEVER, PRACTICING PHYSICIANS HAVE CONTINUED TO CONFRONT PATIENTS 

WITH SEVERE PNEUMONIA, SOME OF WHOM DIE AND FOR WHICH NO CAUSATIVE AGENT

CAN BE ESTABLISHED EVEN AFTER EXTENSIVE STUDIES DURING AND AFTER THE DISEASE.

IN MY EARLY YEARS AS A HOSPITAL HOUSE OFFICER, WE CALLED THESE CASES ATYPICAL

PNEUMONIA.

IN THE 1960'S, THE CENTER FOR DISEASE CONTROL'S EPIDEMIC INTELLIGENCE

SERVICE DETECTED SEVERAL CLUSTERS OF SEVERE PNEUMONIA-LIKE DISEASE AT

ST. ELIZABETH HOSPITAL IN WASHINGTON, D.C. AND IN PONTIAC, MICHIGAN. AFTER 

PURSUING THE KNOWN PATHOGENS OF PNEUMONIA, THE PUBLIC HEALTH AGENCIES SHELVED 

THE INQUIRIES IN ORDER TO PURSUE THE MORE IMMEDIATE AND PRESSING NEEDS THAT

CONFRONTED THEM.

THE CLUSTER OF CASES THAT OCCURRED IN PHILADELPHIA WAS DIFFERENT.

THE EPIDEMIC WAS DETECTED NOT BY THE PUBLIC HEALTH SURVEILLANCE SYSTEM, BUT
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BY THE ALERTNESS OF THE PENNSYLVANIA- ADJUTANT GENERAL FOR THE AMERICAN LEGION,

WHO RELEASED THE DRAMATIC INFORMATION TO THE PRESS AT THE SAME TIME THAT IT

WAS BEING REPORTED TO PUBLIC HEALTH AUTHORITIES. BECAUSE A WORLD-WIDE PUBLIC

BECAME INVOLVED WITH THIS EPIDEMIC IN THE EARLIEST STAGES OF THE INVESTIGATION

AND COULD NOT PUT THE AVAILABLE DATA IN PERSPECTIVE THERE FOLLOWED THE WILDEST

KIND OF SPECULATIONS. .MANY OF THESE GOULD NOT BE IMMEDIATELY DISCOUNTED

BECAUSE OF THE PRELIMINARY STAGE OF THE INVESTIGATION.

THE INTENSE PUBLIC INTEREST GENERATED BY BOTH THE DRAMATIC FACTS AND

THE WAY THEY WERE PRESENTED BY THE NEWS MEDIA PUT THE PUBLIC HEALTH AGENCIES

INVOLVED UNDER UNPRECEDENTED SCRUTINY AND PRESSURE. AS FDR THE PUBLIC, IT

HAD DIFFICULTY SORTING OUT FACTS FROM SPECULATIONS, AND FROM DIFFERENTIATING

SERIOUS RESPONSIBLE SPECULATION FROM UNINFORMED GUESSES.

I MIGHT ADD HERE THAT ONE NEGATIVE RESULT OF THE PUBLICITY WAS THE

UNWARRANTED SHUNNING OF PHILADELPHIA IN GENERAL AND THE BELLEVUE-STRATFORD

HOTEL IN PARTICULAR. THIS COST THE CITY MANY MILLIONS OF DOLLARS' AND FORCED THE

CLOSING OF A FINE OIL HOTEL, A PHILADELPHIA LANDMARK.

THE PUBLIC INTEREST AND MEDIA ATTENTION ALSO HAD SOME POSITIVE RESULTS.

SOME EXAMPLES ARE:

—  THE PENNSYLVANIA DEPARTMENT OF HEALTH CONTINUES ITS INVESTIGATION

OF THIS OUTBREAK TO THIS DAY. THE LEGISLATURE APPROPRIATED $250,000 AND WE 

HAVE SPENT ABOUT $152,000, THE BALANCE CF WHICH IS STILL ENCUMBERED.

—  CDC DID NOT SHELVE THE INVESTIGATION AFTER SEVERAL FRUITLESS MONTHS 

AS IT DID AT ST. ELIZABETH HOSPITAL AND AT PONTIAC, BUT CONTINUED ITS EFFORT,

AND WAS REWARDED IN JANUARY WITH THE DISCOVERY CF A NOVEL BACTERIAL PATHOGEN.

MOST MICROBIOLOGISTS HAD HITHERTO BELIEVED THAT ALL BACTERIAL PATHOGENS

HAD ALREADY BEEN DISCOVERED; AND OF COURSE, MUCH MORE HAS BEEN AND COOTINUES TO BE 

LEARNED ABOUT THE NEW BACTERIUM. THUS ANOTHER CAUSE CF ATYPICAL PNEUMONIA

HAS BEEN DEFINED AND CAN NOW BE TREATED MORE EFFECTIVELY.

21-248 0  - 78 - 5
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IN PENNSYLVANIA, THE STATE DEPARTMENT OF HEALTH IMMEDIATELY LAUNCHED

A FULL SCALE INVESTIGATION WHEN WE FIRST LEARNED OF THIS OUTBREAK. DURING

THAT FIRST DAY WE GATHERED AL L THE EPIDEMIOLOGICAL INFORMATION AVAILABLE

AND ENLISTED THE AID OF  THE FEDERAL CENTER FOR DISEASE CONTROL. THE CENTER

VOLUNTEERED ITS RESOURCES AND DIRECTED A  20-MEMBER EPIDEMIOLOGIC INVESTIGATION

TEAM TO PENNSYLVANIA.

WITHIN HOURS OF RECEIVING NOTIFICATION OF THE OUTBREAK, A STATEWIDE NEWS

CONFERENCE WAS CONDUCTED BY OUR STATE HEALTH DEPARTMENT TO INFORM THE PUBLIC

AND THE NEWS MEDIA ALL WE KNEW ABOUT THE DISEASE.

I IMMEDIATELY DIRECTED THE DEPARTMENT'S FIELD STAFF, AND PARTICULARLY

OUR PUBLIC HEALTH NURSES, TO CONTACT ALL  HOSPITALS THROUGHOUT PENNSYLVANIA TO

LOCATE ADDITIONAL LEGIONNAIRE CASES. HOSPITALS WERE ALERTED TO CALL THE

STATE HEALTH LABORATORY IN PHILADELPHIA RELATIVE TO THE COLLECTION OF

APPROPRIATE SPECIMENS. SPECIFIC ORDERS WERE GIVEN THAT TISSUES FROM THE

DECEASED WERE T O BE PRESERVED WITHOUT FORMALIN AN D KEPT REFRIGERATED. STATE

POLICE AND NATIONAL GUARD HELICOPTER SERVICES WERE CONTACTED TO SPEED UP

TRANSPORTATION OF SPECIMENS T O LABS IN PHILADELPHIA AND ATLANTA. IN VIEW CF

THE RESOURCES AT MY DISPOSAL AT THE TIME, I FEEL THE PENNSYLVANIA DEPARTMENT

OF HEALTH ACTED RESPONSIBLY AND  AVERTED WHAT COUID VERY WELL HAVE BEEN A

CONDITION OF  STATE AND NATIONWIDE PANIC.

THE FACT THAT WE COULD TELL A CONCERNED PUBLIC AT A VERY EARLY POINT

IN OUR INVESTIGATION THAT THE DISEASE WAS NOT CONTAGIOUS, THAT NO PERSON-TO-

PERSON SPREAD WAS EVIDENT, WENT A LONG WAY T O CALM THE SITUATION.

THE PENNSYLVANIA DEPARTMENT OF HEALTH HAS LEARNED A GREAT DEAL ABOUT

HOW TO HANDLE WIDESPREAD EMERGENCIES AS A  RESULT OF  THE LEGIONNAIRE'S

DISEASE THAT I THINK ARE VALUABLE TO ALL STATE HEALTH DEPARTMENTS.
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BASICALLY, WE LEARNED THAT THE TRADITIONAL APPROACH TO THE EPIDEMIOLOGY

OF COMMUNICABLE DISEASES, AND THE USUAL RESOURCES, ARE SIMPLY NOT ENOUGH.

TO DEAL AS WELL AS POSSIBLE WITH A PUBLIC HEALTH CRISIS OF THIS MAGNITUDE,

THERE ARE SEVERAL BASIC NEEDS WHICH MUST BE FILLED.

FIRST, A STATE MUST RECOGNIZE UNDER THE CONSTITUTION ITS BASIC ROLE

, AND RESPONSIBILITY IN PROTECTING THE HEALTH OF THE PEOPLE WITHIN ITS BOUNDARIES.

A STATE HEALTH DEPARTMENT MUST BE WELL FUNDED AND WELL STAFFED WITH TOP

FLIGHT EPIDEMIOLOGISTS AND LABORATORY TECHNICIANS. THE INDIVIDUAL STATES
► MUST BE HELD RESPONSIBLE FOR THIS PRIMARY ROLE AND THE CENTER FOR DISEASE

CONTROL AND OTHER FEDERAL AGENCIES SHOULD RESPECT THIS ROLE. I BELIEVE THE

ROLE OF THE CENTER FOR DISEASE CONTROL SHOULD BE MORE CLEARLY DEFINED.

FOR EXAMPLE, AT WHAT POINT DOES IT TAKE JURISDICTION, IF AT ALL, DURING A

D IS E A SE  OU TBREAK.

SECOND, A STATE HEALTH DEPARTMENT MUST HAVE IMMEDIATE TWO-WAY ACCESS

TO RECOGNIZED EXPERTS IN THE FIELD, TO OTHER STATE HEALTH DEPARTMENTS,

TO DEPARTMENTS WITH OVERLAPPING RESPONSIBILITIES, TO CDC AND TO OTHER FEDERAL

AGENCIES AND INSTITUTES. IN PENNSYLVANIA, WE ARE NOW IN THE PROCESS OF

INSTALLING A TWX— THAT IS, A TELETYPEWRITER SYSTEM WHICH WILL LINK OUR CENTRAL

OFFICES, OUR FIETD LOCATIONS, OUR LABORATORIES AND THE CENTER FOR DISEASE

CONTROL TO PROVIDE VIRTUALLY INSTANTANEOUS COMMUNICATION. WE DISCOVERED DURING

LEGIONNAIRE'S DISEASE THAT TELEPHONES HAVE TWO BIG DRAWBACKS: IN A CRISIS 

SITUATION, IT IS EASY TO GET WRONG NUMBERS, BUSY SIGNALS, AND JUST PLAIN CROSSED 

WIRES. THEN WHEN WE DID GET THROUGH, FOR EXAMPLE TO CDC, WE RAN INTO PROBLEMS 

WITH MESSAGE COfJVEYANCE AND RETURN CALLS. WITH OUR NEW SYSTEM WE WILL HAVE

ERROR-FREE TRANSMISSION PLUS A WRITTEN RECORD. IN A CRISIS SITUATION, THIS WOULD 

ENABLE US IN HARRISBURG TO COMMUNICATE WITH OUR LABORATORY FACILITIES IN

SOUTHEASTERN PENNSYLVANIA, WITH CDC IN ATLANTA, AND WITH'ANY MEDICAL CENTER 

IN THE WORLD HAVING A TERMINAL— ALL INSTANTLY AND ALL AT THE SAME TIME.
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THIRD, A  STATE HEALTH DEPARTMENT MUST HAVE A MEANS OF COORDINATING

RESEARCH AND PUBLIC INFORMATION EFFORTS TO PREVENT DUPLICATION OF ACTIVITIES,

AND TO ENSURE THAT ALL INFORMATION RELEASED TO THE PUBLIC IS CORRECT, UP-TO-DATE, 

AND UNDERSTANDABLE TO THE PUBLIC. DURING THE SEVENTIES, PUBLIC HEALTH HAS

BECOME A VIABLE SOURCE OF NEWS AND STATE HEALTH DIRECTORS MUST RECOGNIZE

THIS AS A  FACT OF LIFE. IN THE PUBLIC HEALTH SECTOR, PARTICULARLY WITH

COMMUNICABLE DISEASES, WHAT THE PUBLIC DOESN'T UNDERSTAND OR  DOESN'T TRUST

CAN CAUSE FEAR AND SOMETIMES, EVEN PANIC. IT IS UP TO THE PUBLIC HEALTH

SECTOR, BOTH ON THE STATE AND NATIONAL LEVELS, TO ALLAY THESE FEARS AS QUICKLY 

AS POSSIBLE. HERE AGAIN, A  BETTER SYSTEM OF COMMUNICATIONS BETWEEN THE

VARIOUS AGENCIES WOULD HELP GREATLY.

IN CONCLUSION, ONE OF THE MAJOR LESSONS THE PENNSYLVANIA DEPARTMENT

OF HEALTH LEARNED FROM LEGIONNAIRE'S DISEASE IS THAT IF A  PUBLIC HEALTH AGENCY 
IS GOUfc TO BE SUCCESSFUL, WE MUST HAVE THE COMPLETE TRUST AND SUPPORT OF THE 

PEOPLE. WE CAN'T ASSUME THIS TRUST. WE MUST EARN IT. AND THIS MEANS OPENING 

UP OUR LINES OF COMMUNICATIONS, IT MEANS WORKING WITH THE NEWS MEDIA AND IT

MEANS COOPERATING WITH THE ENTIRE SPECTRUM OF AGENCIES WHO  ARE GUARDING THE

HEALTH OF THE NATION.

THANK YOU. AT THIS TIME I WILL BE HAPPY TO ANSWER ANY QUESTIONS YOU

MAY HAVE.

# # #
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Se na tor  Kennedy. Than k you, Docto r. Let  me ask you how you view 
the role  of the  m edia in terms  o f t he whole prog ram  ? You were under 
the  spotl igh t, so to speak, from day one. "What is your assessment 
in terms  of looking  back  over  th is per iod  of  tim e abo ut the  aspects 
which were constru ctiv e, which were  help ful , which were inform ative , 
and the  oth ers  th at  migh t have  rais ed new kin ds of fea rs?

Dr. Bachman . In  the firs t place, I believe th at  th e ult imate  p rog ress 
th at  we made has  been because of the  media. I believe certa inl y th at  
the Pennsylva nia  De pa rtm en t of He al th  wou ld never have invested  
the  effort and  ene rgy th at  we invested  i f we ha dn ’t been u nder the  k ind  
of pressu re and scr uti ny  o f the  med ia, and  I believe the  same th in g is 
tru e of  t he  CDC. I don’t say th at in any  bad way. I th ink th a t’s jus t 
the  real ity  of life  for those of us th at  run public agencies. So I  th ink 
the y deserve very h igh  m ark s for  keeping this in th e eyes o f th e people.

I believe  th at  you can look over some of  the  repo rti ng  and  it was 
very  good. Some of the  repo rti ng  was so s ophis ticated th at  5 o r 6 o r 
maybe 7 ye ars  ago, a phy sic ian  would have troub le un de rst an din g it ; 
and ye t here  was the  general  pub lic bein g expo sed to  thi s very  good 
informa tion, and  I  think  the re should be a lot o f p rai se for  some o f t he 
very  good rep ort s th at  came out.  As  in any  field of endeavor, some 
of  the  re po rti ng  was very irre sponsible,  ta king  wild specula tions, q uot­
ing  people who had var ious axes to gr ind who rise at  a  t ime  o f public 
crisis like th at , and  some of th at  d id tak e the  at tenti on  of the  agency 
away  from its  t rue job. Fo r exam ple,  I  remember very  viv idly , the  20 
or so E IS  officers who came to the  Sta te,  all very idea list ic, all  very  
capable yo ung phys icia ns who w’ere very  j ealou s of th e amoun t o f time 
th at  they had to pu t in dealing  with the  media, which the y fe lt  th at  
they could  bet ter  pu t in following the  disease, and  it was very  ha rd  
to commun icate with them and say you hav e th is pa rt  of the  respon­
sib ilit y, too ; you have  to so rt of balance and  allocate  your  resources 
also.

Sena tor  K ennedy . Le t me ask ju st  a ques tion  here  and  I hope  we 
hear from  I)r . Sanford . How  do you rela te wha t was done in terms  o f 
the  healt h de pa rtm en t in Pennsylvania , re la tin g to the  work th at  
was done  in  C DC?  Wa s it  basica lly com ple menta ry;  were you lim ited 
because  of  resources? How would  you describe those  dif ferent  fun c­
tions ?

Dr. Bachman. The Pennsylvania  He al th  De pa rtm en t run s a lab ­
orato ry  wi th 100 employees, and  we think  in terms  of  the  pu rsui t of 
excellence t hat  we can compete on a man-for-man basis wi th th is mar ­
velous insti tut e here at  CDC, b ut in no way do we have the depth , the  
depth  of a team  th at  they  have here.  We need them . We, by the  way, 
have  been able to complem ent th ei r wo rk;  we tri ed  not to  dupli ca te 
when th at  wasn’t requi red , bu t fre quently  in  science it  is good to  dup li­
cate,  and  ou r ab ilit y to dupli cat e th ei r disco very  of the  org anism in 
March  af te r they discovered it in Ja nu ar y and  we discovered it  ind e­
pen den tly  using  thei r tech niques  was, I th ink , extr emely  valuab le to 
the  invest iga tion .

We are pu rsu ing  an invest iga tion wi th our lim ited resources th at  
is somew hat differen t t ha n the  CDC but which will  be com plementary, 
and I th ink as oth er State  h ea lth  d epart me nts and oth er rese arch lab ­
orato rie s get the  organism, you are going to find a va rie ty of oth er 
directions. Tha t’s th e way  science is, it ’s the  ab ili ty  of  diff erent peo-
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pie  to look a t th e prob lem somewhat  d iffe ren tly  that allow s the matr ix to grow abo ut any scientific prob lem, so I believe we need thi s insti ­tut ion , we could no t get  along wit hout it in the  Sta tes .Senator  Schweiker. Alon g the  same l ine a s Senato r Kennedy’s ques ­tion, you mentioned, I th ink to pu t it in pers pec tive  here , the  legis­lat ure approp ria ted $250,000 for  you r effor ts, and  you had to decide , of  course, how to  spend th at . W ha t is your approa ch in  te rms of spen d­ing  th at  mo ney; where do you  p ut  the p rio rit y,  how do you best uti lize  $250,000?
Dr . B achman. Th at ’s a difficult res earch qu es tio n; i t’s sim ila r to  your problem  in the  NIH , and they  use the peer review as to where you should make an investment in science. Even tho ugh the  problem  is a massive prob lem, if  the chances o f a payo ff are  very remote, you may no t want to pu t an inve stment—and  you may  wa nt  to pu t an inv est ­ment where t he chances  of payoff are gr ea ter even tho ugh the prob lem isn ’t as large. And I  don’t th ink you can answer it simp ly. We ’re makin g our decis ions based on the advice of some hig hly  tech nica l special ists  that  we have in our S ta te labora tor ies  about  wha t the y t hink  the  best  area to pursue is. Th ey 're  using electro n microscopy, and  the y'r e tryi ng  t o study the  org ani sm; and they feel, looking  at  wh at the  CD C is doing,  that  th is shou ld be  where we sh ould  use th at  money best;  bu t I guess it  could be crit icized, we could be doing more ep i­demiolog ical inv est iga tion as the  CDC  is doing. We don’t  have as many cases as the whole co untry.
Sena tor  S chweiker. W ith  th at  lim ited resource, it ’s a  pr et ty  tou gh ques tion to  answ er, I would think . I have  anoth er ques tion.  You touched on a ques tion  th at  was asked before, and I would like  to elaborate  on it. I believe on page  4 of  your  test imo ny you said , “I  believe the  role of the  Ce nte r for Disease Con trol should be more  cle arly defined. Fo r example, at  w hat  point  does it take jur isd ict ion , if at  all,  du rin g a disease  out bre ak. ” I th ink—and  you feel the  same way  I do—th is is a pr et ty  cri tical ques tion,  and  I wonder if  you would exp and  a lit tle  on what you r though ts are here.Dr.  Bachman. F ir st , I ’d like to say th at  I believe—being in State  government, I  believe str ongly  in State s’ righ ts  a nd I believe th at  the pow er—th e pub lic health power to prom ote,  prote ct the public health is clea rly a righ t reserved  to the  Sta tes  under the  reserve powers of the  Const itu tion and  I believe th at  th at  public  power—public power should continue in the  Sta tes . How ever , even as a rep resent ative of  a large  State  with more resources tha n man y of the  sma ller  Sta tes , we mu st recognize the re are  certain  th ing s th at  we cannot do alone. There  are  also cer tain prob lems  t hat  are a th re at  t o the  ent ire  cou ntry even thou gh  they are  only o ccu rrin g in  one Sta te,  an d I believe there  should be some u ltima te au thor ity  fo r the CDC to  decide th at  a State  effort is no t enou gh and  th at  th is is clea rly of nat ion al signif icance , but  I  say th at very cau tiou sly because I don 't wa nt to see ou r Sta tes  run  over again  f rom  th e F edera l Governm ent.  I ’m not  as optimistic -----Senator  K ennedy. Ju st  on th at  point , I  th ink gen era lly the re are many,  many area s of  State s’ rights . Bu t I would th ink in commun i­cable disease th at  if  t he re’s one—they  don’t know State  bounda ries  in terms  of tryi ng  to fash ion it, they ’re not  tryi ng  to say the re isn’t an im po rta nt  role in terms of  State  fun ctioning , working  closely and all the rest , bu t I m ju st  somewhat interested in a dis tinguished pub lic
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healt h official draw ing th at  po int on th is kind  of  an issue. I  want to 
move along -----

Dr . Bachm an. I have  been in my post  and at  the top  level of State  
gov ernment fo r the  las t 6 yea rs and , Senator , I would say th at  thi s 
issue is at  the he ar t of a trem end ous am ount of  our public health 
prob lems . W ith ou t going into detai l, let me say across the  gamu t of 
pub lic health issues th at  I deal  wit h, we’ve got te rr ib ly  difficult prob ­
lems w ith  Fed era l and S ta te rela tion s.

Se na tor  K ennedy. B ut  in the  communicable  disease, which is r eal ly 
all  we’re ta lk ing about here to day , th at  is the only------

Dr . Bachm an. Communicab le disease is an are a of pub lic hea lth . 
Th ere  are  some of my cou nty healt h departm en ts th at  rese nt, to some 
extent , the State  h ealth  d epart me nt  which has a cl ear  S ta te law giv ing  
us re spo nsibil ity . So I  th ink i t is an issue.

Senator  K ennedy. I  am amazed th at  you would make t ha t point on 
an issue like communicable diseases . Th ere ’s a whole  ran ge of health 
care issues, quest ions  th at  we have t o deal with but i t r eal ly amazes me, 
we’re ta lk ing abou t som eth ing  th at  was clustered  in Pennsylvania , 
has h it up in Ver mont, and even in Spain , t ha t we make an issue about 
the  fac tor . Th is is a Ce nte r t ha t is concerned about tr yi ng  to reach o ut 
in every area of the  country  and  every are a of the  wor ld. I  j us t th ink 
th at  thi s is an issue th at  is of common concern to peop le in Chicopee, 
Mass., and  Athens , Ga. Bu t as I say, you’ve go t lim ited tim e; I ’ll let  
you make your  f inal comm ent on th at  and  I ’ll let  i t lay.

Dr . Bachman. I ’ll make a fina l comment i f you’ll allow—if  you wish 
me to.

Senator  Schweiker. I t ’s a he aring , go ah ead.
Dr . Bachman . I  th ink th at  righ t even at  th is  he ar ing the re is a 

dif ferent  perspec tive  and  t ha t th is issue is a very  r eal  one. I ’m not say ­
ing  where I come down on it, but those of us in Pennsylva nia  and  
Ph ila de lphi a are  concerned  abo ut the  Bellevue S tr at fo rd  H ote l there. 
We might look at th is in a local area very dif ferent ly. Th e public 
healt h au tho rit ies  in Spain  a t t ha t resort  m ay look at th is  very  d iffe r­
en tly  t ha n the  w ay they ’re loo king at  i t her e in At lanta. Even in com­
municab le diseases  the re are these local perspectives th at  tire real  
and  it  is an issue.

Senator  K ennedy. W ell to go back , to exte nd it  one point . I th ink 
the  CDC  has  tak en the  ra p off Pennsylva nia  and your  departm en t, 
whi ch I  do n’t th ink you could have  done.

Dr . B achman. I th ink so.
Sena tor  K ennedy. I  t hi nk  t hat’s p ar t of the  s tre ng th , if  they  say it 

down here  with all the exp erti se,  the confidence people have on it and  
I ’m sure  in Pennsylva nia  they hav e on it, I th in k it is relieved of an 
im porta nt bur den  where if your  loca l gro up had said it,  I  don’t know 
wh eth er th at  would have  had the  c red ibi lity and  I  think  i t’s th is kind 
of intera ction  th at  we are  tryi ng  to see.

Dr . Bachman . I th ink you ’re quit e rig ht , the y do relieve the  bu r­
den. On the  o the r hand, the  questio n once you begin  to  relieve a bur den  
in an agency, it  then at  some point  beg ins to  feel irr ele vant  and  then 
the  a gency  m igh t just become very weak. So I believe y ou’re rig ht  a nd 
it is a deli cate  quest ion. Bu t the re are  some th ings  I ’d ra th er  they not 
relieve us, let us fight ou r own bat tles . In  oth er th ings , we’re glad to 
have  them .
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Sena tor  Sciiw eiker. One final poi nt on anoth er  mat ter if  I may. You qui te rig ht ly , Dr.  Bac hman,  pa id tri bu te  to Ed ward Ho ak,  the  com mandant  of t he  Legion in Pennsylvania . I th ink the record  sh ould  show th at  because I th ink he spurr ed  all of  us on, inc lud ing  those in the  Senate and the  House and you rse lf and took  a very fo rthr ig ht , cle arc ut stand. I thi nk , and  I th ink the  record  shou ld show th at  fo r a long period of time the  Leg ion very  much rese nted the  name Legion­na ire s’ disease. I was under a grea t deal  o f p res sur e in my cap aci ty to per sua de CDC to change the  name of Le gio nnaires’ disease  and  find anoth er label. As you may know, the Leg ion has  c han ged  its  pos ition and now th at  they have  fou nd th at  it  is a na tio na l and int ern ati on al disease and  in many oth er hote ls besides the  Bellevue , they have de­cided th at  it  is a tri bu te  to thei r fal len  c omrades  a nd  they  would like to keep the  name. I th ink th at  is a  wise choice, b ut I th ink it does show the  imp act , on a comm unity, on a people , on a town , a  hotel, when you expe rienc e th at  kind  of  th ing . So I th ink the  record  should show they ’re going to be proud  on behalf o f those who died in Ph ila de lph ia,  to have  it  cal led Legio nnaires’ disease.
Se na tor  Kennedy. Dr . S anford.
Dr . Sanford. Mr. Ch air ma n, I have  a prepare d stat ement . In  the in ter es t of time , it  m igh t be adv antage ous  to you and  your colleagues if  I make a few rem ark s and touch  the high  points in th at  s tate ment.Se na tor  J avits. Dr.  Sa nford, before you star t, I had a couple of ques tions o f Dr.  Bachm an before he leaves.
Se na tor  Kennedy. Th at ’ll be fine.
Dr . Baciim an. T hat ’ll be useful to me, the n I would leave.
Sena tor  J avits. H ow did  you disseminate  the  medical treatm ent, the  c rit er ia fo r diagn osis , e t ce tera,  to  the m edica l and hos pita l pro fes ­sion of your State  ?
Dr . Baciiman . We have a month ly bul let in th at  goes out  to every— well every phy sician , every oste opa th, and  every denti st in the  Com­mon wea lth. In  addit ion , on Leg ion nai res ’ disease,  we h ave sent  them  spec ial new slet ters  going into  great  detail.  That  would go to every  phy sici an. We also have  a public atio n know n as Pennsylva nia ’s He al th , .which comes out  on a qu ar terly  basis and the re have  been ex ten s:ve rep orts in Pennsylva nia ’s He alt h. In  addit ion , throughout the State  ther e have  been a num ber  o f symposiums, conferences s pon­sored by the  Pennsylva nia  Lu ng  Associa tion  which have  been very  use ful  in dis sem ina ting inform ation.
Sena tor  J avits. W ith  respe ct t o d ete rm ini ng  prio rit ies , d id you con­su lt in an y way with the  State  nonmedica l au tho riti es?
Dr . Baciiman . I was in con tac t with  the  Governor  on a daily  basis and with oth er members o f the cabinet. In  f ac t I  called  a ll of the  o the r cab net  officers who dealt  with any kin d of  health problem s and  gave them a couple of briefings  the  first week. The  leg islatu re seemed to wa nt to stay away  from  it, especially du rin g th at  time. The  l itt le con­tact  I had  with them  at th at  t ime  was  tha t th is was an emergency  and th at  they  didn 't feel they  wan ted to be involved at  th at  time. La te r on, of  course, they became involved and they wen t ahead  and approp ria ted money.
Sena tor  J avits. I  was th inking  more abo ut the  advice as to  what should be the priori ties.
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Dr. Bachman. The Governor was involved, the other cabinet mem­
bers were, but it was particularly  what I would call the executive 
committee of the health department.

Senator J avits. Primari ly it was your decision and there was very 
little input?

Dr. Bachman. No; I find tha t in an emergency like that,  the Gov­
ernor had ideas, he’s a very imaginative man, he had many ideas, some 
of which we agreed with and some we didn’t, but when I disagreed 
with him, he never seemed to indicate that he wanted his ideas followed 
through rathe r than ours.

Senator J avits. In other words, wouldn’t it  be fai r to say then, Doc­
tor, tha t unless there was a responsibility imposed by some orderly 
process, procedure, or law, th at the Governor would not be likely to 
participate?

Dr. Bachman. I think the law clearly gives him the authority to 
order or direct me, I ’m appointed by him and responsible to him and 
his staff and he decided t ha t they wanted to go in a different direc­
tion—and that occurs in non-Legionnaires’ matters too—they have that 
ultimate responsibility and I will either go in that direction or if I so 
greatly disagree I have the prerogative I suppose of resigning.

Senator J avits. But it seems tha t the civil authorities, the nonmedi­
cal authorities , didn’t show any par ticula r desire to participate in tha t 
decision as to priorities ?

Dr. Bachman. They did want to partcipate but not as to priorities. 
They did want to be kept informed and that was clear. The Governor—
I notified 'him the first day and he wanted reports from me on a regular 
basis and I gave them. So he definitely wanted to be kept informed 
and he had ideas, some of which we thought were good, but I  did not 
feel that he wanted to take over the direction of it.

Senator J avits. Well we’re using words semantically which are im­
portan t, but I ’m only thinking about priorities. You established the 
priorities—you and your committee essentially—did you not?

Dr. Bachman. Yes.
Senator J avits. And there was no effective participat ion by the  non- 

medical authorities. T hat’s neither  bad nor good, it’s just  a fact.
Dr. Bachman. I would agree, but they just didn’t have the back­

ground to participate.
Senator J avits. That’s all I want to know. Of course we’ll have to 

think about tha t, it’s a very critical element in what happens. My last 
question is as to the availability  of the treatment. I gather this par ­
ticular drug came to the attention of your department and others 
later, aft er tlie emergency, is that  correct ?

Dr. Bachman. Tha t’s correct.
Senator J avits. What steps do you take to see tha t that is available?
Dr. Bachman. Ery thromycin is a common drug.
Senator J avits. So there’s no problem.
Dr. Bachman. No.
Senator J avits. Good.
Senator Kennedy. Dr. Sanford. Thank you very much, Dr. Bach­

man.
Dr. Sanford. Senator, I think it is important  for you to recognize 

tha t I am here not representing either the Uniformed Services Uni­
versity or the Department of Defense, but rather as an individual who
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is traine d in in fec tiou s disease both in the la boratory a nd  clin ical  po int,  as an ind ividual who act ual ly had only  very tan ge nt ia l con tac t with Legio nnaires’ disease du rin g th at  Au gust of 1976.
1 subseq uent ly have se rved  on two of th e advisory g rou ps which have been convened he re a t the  Center.
W ha t I ’d like  to  do, and I ’m n ot going to follow  th is pre pared  pr e­sen tation, but ra th er  t o presen t two broad questions and finish with a hypothesis.
The firs t ques tion is one which I th ink I have  heard  thi s mo rning on several occasions and  th at  is, was there  too much done, was the com mitment of the  resources from t he  C enter for Disease C ont rol  and  Pe nnsylva nia  Hea lth  De partm ent into a prob lem which  or igina lly  appeare d only to involve some 182 persons, a jus tifiable commitm ent.  W ha t I ’d like  to do is to speak in terms of ce rta in  ana logies which may  put  this  into  be tte r perspective.
Dr . Foege has  alread y mentioned the  disease  histopla smosis, a dis ­ease which in the  1930’s we thou gh t was a unifo rm ly fa ta l disease. W ith  fu rthe r inv est iga tion  it  was found th at  th is is a disease  whose org ani sm is widespread  throughout the center par t of the  Un ited Sta tes , in the  are a of  No rth  Carolin a, along the St . Law renc e River.e now know th at  the re are  litera lly  mil lions of  cases, only  a very few of  whom have fa ta l disease  and  th at  the  org anism, int ere sting ly enough, resides in  soil as he pointed out,  an d one ma y see sm all clus ters  of  cases of  w hat  i nit ial ly appeare d to 'be a very  se rious disease we now recognize th at  it  is common, have  developed  form s of therap y andforms  of control .
An oth er example mi gh t be the  summer  of  1942 at  For t Br agg, 

No rth  Carol ina , an outbreak of disease th at  invo lved  some 40 troops  wi th a 10 percen t att ack rate . Th is disease  was know n as Fort  Br ag g feve r. Some of the  best  min ds in the Un ite d States  at  t hat  tim e were brou gh t in on this . Dr . Topping , who I believe  subsequently  s erved as Surge on General  of the  Public He al th  Serv ice, Dr . Jo hn  Pa ul  from  1 ale, Dr.  Al be rt Sabin  were involved in thi s inv est iga tion . They fina lly fel t t hat  i t was o f v ira l etio logy, th ey had been able to tra ns mit 
the disease  to  volunteers . I t  was only 9 yea rs la te r th at  the late  D r. Joe Smadel, in looking at  medical  records, said , you know, that  looks like it  migh t be anoth er bac teri al disease,  leptosp iros is. He  sent  a note to 
his  peop le who had  stor ed the specimens. The y tes ted  them  and one. 
ye ar  lat er  the y dem ons trat ed th at  in fact  thi s bac terium know n as lep tos pir a was cau sing the  disease. Fro m thi s the re emerged a mean s 
of  p ote nti al con trol  and  m eans of the rap y. Again , i t is in ter es tin g t hat  therap y may  in fact  involve one of the  same dru gs,  ery thromycin. He re  we have  a 10 year hiatu s between occur rence  of the  disease,  
stored  specimens a nd  the deve lopm ent of an answ er. A s ituation  which I  suppose looking  in retr osp ect  may be app lied here , tho ugh I th ink the re are ma jor  differences. At the  bottom line,  it clea rly represents an im po rta nt  scient ific bre akthrough.

The second example I thou gh t th at  I  would  give is one, Senator  
Ja vi ts , to which you ref err ed , th at  is pr im ary atypic al pneumo nia, which in the  early  1940’s was a very  serious prob lem.  There  was a majo r epidemic th at  occu rred  in the  winte r of 1941, ear ly in 1942 at  
Camp  Cla iborne, Lou isiana. A commission was established which  studie d thi s, the  commission actual ly was assigned to Fort  Bragg .
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Very extensive stud ies were ca rried  fo rth , they were able to tra ns mit 
the  disease, to define the  sym ptoms of it, but could  no t define much  
in terms  of  tre atm en t or  fo r th at  mat ter even preven tion, but they 
understood it. I t  was some 10 years  la te r th at  ac tua lly  an organism 
was found.  In  1955, with advances in technolo gy, a virus know n as 
adenov irus , typ e 4 was isola ted. They wen t back to the  specimens and  
clea rly  showed th at  a grea t numb er of the  troops  th at  h ad  t he disease  
the n had in fact adenov irus , typ e 4. They subseque ntly  showed  th at  
th is is wh at they had tra ns mitt ed  to volu ntee rs. Ye t anoth er  10 y ears 
lat er , Dr . Chanock  a t t he Na tional In st itu te  o f A lle rgy  and  Infectious 
Disease developed a vaccine.  We are  now, 30 y ears la ter , we have  all 
of our basic  tra ine es now receiv ing  a safe  live att en ua ted vaccine and  
freq uency of  the  disease has been cu t by more  than  50 perce nt in 
mili tary  recrui ts. But  here  is a time schedule of 1941-42, 1955, 1965 
and coming into the  1970’s befo re a vaccine  itself  was appli ed  or 
know n to be safe and  effective.

Sena tor  K ennedy. Senator  Schw’eiker and  I  are  goi ng to  have to 
catch a plane to go down to  Mia mi to cont inue  ou r field hea rings.  
Sena tor  Ja vi ts  was good enough to ind ica te th at  he  had  some ques tions 
so he will continue af te r we depart .

In  you r pre sen tat ion  on pag e 5, you have some extrem ely  impo rta nt  
comments on the  cu rre nt  situa tio n and  I am wo ndering if you would 
e th er  read throug h th at  or  sum mar ize th at  ma ter ial  because I th ink 
it  is d ire ctl y rela ted.

Dr.  Sanford. I  w ill try to summ arize, Sen ato r, and let me emphas ize 
th at  wh at I  am pro posing is a hypothes is and I th ink it ’s im po rta nt  
as a hypothes is which can be test ed bu t like  all hypotheses may  be 
wrong. How ever , hypotheses form the  basis  of  science and one has  
som eth ing  then  th at  we can test.  The h ypothesis certa inl y i s com pat ible  
wi th all  the  inf orma tio n th at  you have  heard  and th at  we have heard  
and th is i s :

Th e org anism which causes  Legion naires’ disease, the  Legio nnaires’ 
bac teri um  if  you will,  i9 most like ly to  be p resent  in t he soil. I th ink it  
may  well be tra pp ed  in oil such as is used on air -co nd ition ing  f ilters . ' 
I t  m ay have a uniq ue ab ilit y to surv ive an d/ or  to  grow in oil, bu t t his  
is n ot necessary. I t is p resent  in  the soil. I t  is the n aerosolized th roug h 
air -co nditio nin g or othe r air -h an dl ing equ ipment  into the  lun gs of 
susceptib le ind ividuals . Now wh eth er a person develops disease or  
not would be det erm ined (1) by the  dose of the  org ani sm th at  they 
got , (2) by the  con dition of  th ei r lungs. I should po in t out th at  we 
know certa in th ing s reduce resi stan ce to infe ctio n in the lungs, smok­
ing we know does this, alcoho l aboli shes  the immune fun ctio ns of the 
lung s, a varie ty of  m edica l con ditions  fo r which people mi gh t well be 
in hos pitals , all int erf ere  w ith  these immune fun ctions a nd  i t may  well 
be th at  th is is why we saw in P hi lade lphi a th e disease o ccurr ing  amo ng 
an old er age gro up, man y of whom were  heavy smokers and  you will  
recal l from the studies tha t there was a  close corr ela tion wi th cig are tte  
smoking and th is may well have  int er fered with th ei r lun gs ab ili ty 
to han dle  t his.  I th in k the  impor tance of  look ing at  a hypothe sis  such 
as th is is th at  it  allow s it to be teste d.

As you heard  the  rep orts from Dr.  Foeg e. one may  find wheth er or 
not  th is present org anism is presen t in soil, you may find mean s of
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con trol, I would  sub mit th at  if  in fac t air -h an dl ing equ ipm ent  is im­po rta nt , th at  the re are no policie s wha tsoe ver  th at  exis t in term s of air -han dl ing equipment.  Th is does not come as a medical device or anyth ing . We have very  st rict  reg ula tion reg arding  dishw ash ing  and othe r publ ic healt h practic es reg arding  public loca tions and  yet  there are  none rega rd ing  air -condi tion ing . Pe rh ap s fro m th is  we can  de­velop a basis of knowledge which will allow rat iona l cont rol.  Most im po rta nt , I th ink the  efforts thus  fa r have done much  to st rip  away  some of the  fea r wi th the  dis rupti ve  consequences  of Leg ion nai res  disease. Ce rta inly th is is t rue if  we can find th at  the organism is rel a­tive ly widespread  and  th at  th ere  a re unique circums tances underly ing  the  outb reak in Ph ila de lphia or St. El iza beths  o r Pontiac.I  tha nk  you fo r th is opportunity.
Sena tor  Schweiker. H ow does th at  rela te to the  S panis h Hotel and  St.  El izabeths w hich had no a ir-ha nd lin g equipment?
Dr . Sanford. I  would rel ate  it  to St. El iza beths  by say ing  t hat  t he  organism is pre sen t—I  think  present in the  soil, I th ink the  only t hing  th at  air -han dl ing equ ipm ent  may do, as you know comm ercia l ai r­hand lin g equ ipm ent  norm ally has  stee l filte rs which you coa t with oil so that  they t ra p pa rti cu late matt er  bet ter.  As  they te nd  to g et c log ged; yoii have ai r mov ing throug h the re and gene rat ing sma ll par ticl es which people can inhale , and  we know th is is one of  the  best  w ays to del ive r infectious organisms to people. Th is is why in the  time  o f bio­logical age nts  th at  one was th inking  abo ut d elivering them by aerosols.I t  can well rep resent  changes in air -co nditio nin g prac tices, is one speculatio n—-I am purely specula ting . I t  may  well be th at  the re is much  more disease th ere , a nd because of the  presence  o f a ir-conditio n­ing in that  pa rt  of the  c ountry fo r long  per iods th at  people  were ex­posed jus t as Bellevue St ra tfor d employees, and  th at  th at  accounts fo r the  differences unless you hap pen  to be a tr an sp lant  pa tient,  and then you may be susceptib le and acqu ire disease.
Senator  Kennedy. Well,  I th ink as one of the dis tinguished re­searcher s, we welcome your  comm ent and  your  the ory  or  your hy ­pothesis. I  ou would  agre e with us th at  the re is stil l a lot of mystery lef t in  thi s disease, would you no t ?
I)r.  Sanford. I th ink it ’s 99 percent  mystery at th is sta ge ; yes, sir.Sena tor  K ennedy . And although some im po rta nt , enormously sig ­nificant bre ak thr oughs have  been evidenced both  here at th is Cen ter with the very dis tinguished work,  and also in Pennsylva nia , th at  thi s is goi ng to continue to be a mat ter o f concern both  to th is Cente r and cer tainly  to Sta tes  and  to doctors  as well as consumers  in any period of the  fu tur e—imm edia te fu tur e—a nd very extensive and strenuous preven tive  steps have  to  be take n. We c ert ain ly have  to  be a ler t to thi s prob lem ; doc tors  have to be ale rt to it, th is Oenter has  to be ale rt to it, and  we ce rta inly work c losely with  th is Cente r and with the medi­cal profession on ways tha t we can.
We’re going to have to excuse ourse lves,  bu t Se na tor  Ja vi ts  will cont inue . I want  to than k you, Dr.  Sa nf or d;  we will take your test imony.
I want to than k personally  again all those  here. We are hopeful  now th at  you will remain,  those th at  can,  and  continue with  the hea ring . Se na tor  Ja vi ts  will  chair .
I don’t th ink  any of  us could come to Geo rgia  withou t feeling  the ex tra ordina ry  sense of sadness which has  affec ted the people  of  Toccoa
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in these  las t few days. We meet  here and we’re concerned abo ut prob ­
lems, healt h prob lems of the  past,  people th at  have  suffe red death , 
traged ies , fam ilies  th at  have  been imp acted,  but  no one cou ld come 
to your  St ate withou t fee ling  th e sense o f sadness and loss of t he peo­
ple in a small  commun ity, man y young  people  who had been stu dy ing  
the  Bible, pu rsu ing careers in religiou s belie fs, and  I th ink all  of us 
have  been impressed as we have  seen in the  media and on televisio n 
the  ex tra ordina ry  sense of resil ience and fa ith  exh ibi ted  by those  in ­
div idu als  who suffered tra gic all y. Th e fa th er  who I saw on television 
the  othe r evening  who lost his  wife and  three small chi ldren,  I th ink 
it ’s a sto ry of enormous tra ge dy  and sadness, so I th ink it  is  on ly ap ­
prop ria te  th at  we recogn ize th at  and of  course  extend  ou r sym pathy  
to th e f ami lies  and  those who have been im pac ted.

We want to than k you very  much, Doc tor, and I ’ll ask Sena tor  J av ­
its to continue.

Se na tor  J avits. Give us 1 m inute, Doctor.
[B rie f pause .]
Sena tor  J avits. Dr.  Sa nford,  let me, too, than k you fo r yo ur  t es ti­

mony and  also express  my sym pathy  on behalf of the  mi nority to the  
people of the  State  o f Georg ia for the  t rage dy  in Toccoa.

I am very  inte res ted  in the  techn iques of the  A rmed Forces  resp ect ­
ing  two of the  ma tte rs abo ut which I  ques tioned the  othe r witnesses; 
th at  is, how did  th e Arm ed Forces dete rmine  the pr iorit ies when faced 
with an emergency of thi s chara cte r, and  to what exten t is the re par ­
tic ipa tio n by nonsc ientif ic commun ities  in the  decis ion as to what re­
sources to allocate  in meetin g an emergency  like this?

Dr . Sanford. Senator,  ac tua lly  in  terms  of Legio nnaires’ disease, 
the re is a com mitmen t and invo lvem ent,  bu t I  would like to ac tua lly  
add ress the  ques tion  direct ly.  In  the even t of  an emergency, there  is 
usu ally  a t the hig hest level an assessment as to the  m agn itude,  the  im ­
pac t, th at  th is will have  on the  mis sion ; and  if  it is believed th at  it 
the n has  a  m ajo r impac t on  t he  mission of one of the  un its  wi thin the 
de pa rtm en t and  that  it  is h ea lth  re late d, t here is in  existence a Dep ar t­
ment of Defense Hea lth  Council, the  mem bership of which cons ists 
of the  Assis tan t Secre tary for He al th  Affairs , the  three  Sur geons 
Gen era l, a  repre sen tat ive  of  the J oin t C hie fs of  S taff  an d a re presen ta­
tive from the  Un ifo rm ed Serv ices  U niv ers ity , of which I am a mem ­
ber. Th ey  the n would look at  thi s in terms  of overa ll pr io ri ty  and 
make recommendat ions . W ith in  the resea rch establ ishment i tse lf,  the re 
are  gro ups of scientis ts who have  the  op po rtu ni ty  on a regu lar basis  
to review  in det ail  a p rog ram . I have  p ar tic ipated  in two such reviews 
wi thi n the  la st month in  te rms of  w hat p rio rit ies shou ld be establish ed 
fo r the  allocation of resources, and  these  are  based  upo n the  i nfor ma­
tion which is ava ilab le as to the  impor tance of the  problem and the 
like lihood of bein g able to come fo rth  with a solu tion.

Sena tor  J avits. I app rec iate your  answer. Possib ly such a process 
should be included in the  pub lic healt h leg isla tion , because I deeply 
feel th at  the  non-scient ific inpu t into the  decision which is both 
scient ific and social is cri tical. I appre cia te very much the  organiza ­
tion in the  services which as alw ays  is extr emely  ins tru cti ve  as to 
how th ing s can be bette r organiz ed.

The oth er ques tion I wanted to ask is, is the re any  problem  abo ut 
the  distr ibu tio n of  th e essentia l tre atm en t inf orma tio n and  the  essen-
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tial  dru gs  in the  Arm ed Fo rce s? I would assume th at’s even less of a 
pro blem  th an  it  is in the  civ ilia n com mun ity.

Dr.  Sanford. There  is no problem. The  an tib iot ic age nt, erytho - 
mycin, which  you hea rd,  act ual ly as I reca ll was licensed in 19 48  or 
19 49 , it  is a very  wide ly used dr ug  worl dwide, and  the re are adeq uate  
resources. I t ’s ava ilab le in vir tuall y any  dru gst ore  in the  Un ite d 
Sta tes.

Se nator  J avits. I s there  any  inte rser vice  prob lem of coopera tion  in 
the  Ar my , Na vy, A ir  For ce, Mar ines  ?

Dr . Sanford. I  would be naiv e to say th at  there was no t or  you 
wo uld n’t believ e me if  I  sa id the re was n ot some de gree  o f c omp etit ion.  
I th in k the  services obviously  do speak and col laborat e, pa rti cu larly  
in  the  he alt h are a and th is De pa rtm ent of Defe nse He al th  Council is 
an  effo rt in impro vin g comm unica tions . I t  sho uld be poi nted out th at  
rep res ent atives  fro m the  Army  Res earc h In st itut e of Inf ectio us  
Disea ses at  Fort  De tric k hav e been her e at  the  Cen ter,  have  worked 

wi th the  people and  act ual ly hav e th at  org anism the re in th at  fac ili ty 
an d since they have  g reat  ex pert ise in th e are a of pro ducin g infe ctio ns 
by aerosols and  also one of the  best  if  no t the best  fac ili ty in th is 
co untry  to han dle  haz ard ous orga nism s. Th ei r prog ram  is to proce ed 
to stu dy  th is org anism in hig he r anim al species an d see w ha t one can 

lea rn  whic h may sho rten  some of the  lagtime. I  know  the  degre e of 
coo peratio n t her e i s ve ry close.

Se nator  J avits. I  am also int ere sted in the  rel ati onship wi th the  
arm ed services  of oth er coun tries . For  exam ple, is the re any  medic al 
elem ent in NA TO  ?

Dr . Sanford. Yes, sir,  th ere  is.
Se nator  J avits. H ow do you  re late to  that  ?
Dr . Sanford. Ac tua lly  there  are  liaison medical  officers in each of 

th e ind ivi dual NA TO  cou ntri es as well as in NA TO  headquart ers , so 
th at the re is in fac t reas ona bly close liaison  on an ong oing basis.

Se na tor  J avits. I s th is  a two-w ay cha nnel?  Do you lea rn fro m it  
an d tra ns m it th ro ug h it ?

Dr . S anford. Yes, s ir. T he re are Br iti sh , C anadian , and  othe r N AT O 
officers a ctu all y assig ned in the  Wash ing ton  are a th at —whom  we see 
on a ve ry reg ular  basis.

Se na tor  J avits. Di d th at  occur  reg arding  Le gio nnaires’ disea se?
Dr . Sanford. Se nat or,  I  do n ot  know.
Se na tor  J avits. W ha t abo ut feedb ack of inf orma tio n of th is na tu re ? 

W ha t hav e we le arn ed th ro ug h the  inte rnati on al A ID  act ivit ies  o f the  
Un ited St ates ?

Dr . Sanford. None direct ly,  sir. I  th in k th at  Dr . Foe ge’s comme nts 
abo ut ha vin g ma ter ial  goi ng into  the  W orld  Hea lth  Or ganiz ati on  
epid emiolog ic reco rd is the  ma jor  channel  fo r such inf orm ati on , bu t 
I  am uninform ed.

[T he  prep ared  sta tem ent  of Dr.  Sa nf ord, and  addit ion al ma ter ial  
supplied fo r the  reco rd fo llo ws :J
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Mr. Chairman, and members o f the Conmittee. I am Dr. JAY P. SANFORD, 

Dean, School o f Medicine,  Uniformed Services Unive rs ity  o f the Health 

Sciences. I am not here before you represent ing e ithe r the Uniformed 

Serv ices Unive rs ity  or  the Department of Defense, but ra ther  as a 

phys ic ia n-s ci entis t tra ined  in  microbio logy and in fe ct io us diseases. I 

am happy to  have the oppo rtu ni ty  to  appear befo re you to  comment on 

Legionnaires  Disease from the perspective as an individu al  who during 

August 1976 was not in tim ate ly  involved at  e ithe r the lo ca l,  state or 

na tiona l le ve l.

My presenta tion w il l be in  the form o f responses to  two broad 

questions and an hypothesis.

The f i r s t  question 1s did we do too much? Was the comnitment of 

the conside rable resources both from the standpoint  of personne l, 

fa c il it ie s  and money to  Inve st igat ion of Legionnai res Disease which 

in i t ia l ly  appeared to  Inv olv e on ly 182 persons 1n Ph ilade lph ia ju s ti fi e d  

from the overview o f a na tiona l health  or even In fect ious  diseases 

problem. I t  would perhaps be advantageous to  place Legionnai res Disease 

in  the  context o f several s im ila r problems to  provide a perspe ctive not 

ye t possible  with  Leg ionnaires Disease.

In the summer o f 1942 an Il ln ess was observed among troops at  Fort  

Bragg, North Carolina with  40 cases being rep orted. A s im ila r disease 

had probably occurred 1n Wren, Georgia 1n 1940. This disease appeared
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In epidemic form with  almost 10 percent o f o ff ic e rs  and men 1n a given 

company in fected  w ith in  a period  o f two weeks. A commission o f experts  

which included Dr. Norman Topping o f the U.S. Public  Health Service, and 

Dr. John R. Paul o f Yale School o f Medicine , and with  the assistance of  

Dr. A lber t Sabin was assigned to study the disease, known as Fort Bragg 

Fever. In it ia l studie s Inc luding  vo lun tee r tran smiss ion st rong ly 

suggested a v ir a l cause. However, in  1951 Dr. Joseph Smadel in  reviewing 

Fort Bragg Fever wondered 1f 1t  might be caused by a le pto sp ira; specimens 

which had been stored were tes ted  and an unknown was unraveled. The 

fo llo w ing ye ar , research Inve st igator s from the then Army Medical 

Service  Graduate School su ccessfu lly  id e n ti fi ed  the causat ive  agent as a 

type o f bacterium, Lep tosp ira autumnal is . This  bacterium was known to 

cause disease elsewhere in  the wo rld, wi th  somewhat d if fe ri n g  symptoms.

The re su lt  was an understand ing which would enable preven tion  and poss ibly 

treatm ent. I t  should be noted th at despite  the concerted e ff o rt s  of  

experts  and a grea t deal o f ca re fu l work th at the Inve st igat ions  proceeded 

along the wrong tra ck  fo r a considerable  in te rv a l,  almost ten years .

Yet the  end re su lt , the bottom li n e , represented an important s c ie n ti fi c  

accomplishment.

Another example. As a re su lt  o f the reco gn ition  o f re sp irato ry  

Ill ne ss es  designated as "pr imary  atyp ical  pneumonia, etio lo gy unknown" 

at  Camp Cla ibo rne , Louis iana, 1n the  win te r of 1941-1942, the Connisslon

2
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on Acute Respi ratory  Diseases was estab lished by The Surgeon General of 

the Artny. This group defined many c lin ic a l and epidemio log ica l aspects 

o f acute re sp irato ry  disease but did  not Id e n ti fy , fo r the most part , 

sp ecif ic  causat ive agents. However, as a consequence o f fo re sight in 

the storage o f specimens from 1942-1946, more rece nt ly  developed labo ra tory  

techniques could be and were applied . In 1955, i t  was shown th at type 4 

adenovirus had been an important cause of the acute re sp irato ry  disease 

and th at th is  was the agent responsib le fo r il ln e ss  tra nsmitted  to 

vo lun tee rs.  In 1965, an adenovirus type 4 vaccine was developed by Dr. 

Chanock and his associa tes which was shown to  be safe and e ffec tive  in 

protec tin g m il it a ry  re cru its . Beginning in  January 1971 these adenovirus 

type  4 and 7 vaccines have been administered to  re cru its  at  a ll  8 Army 

bas ic combat tra in in g  posts  with  a 50 percent red uc tion 1n acute re sp ira to ry  

disease ra te . Note th at in  1941-1942 the problem was recognized. Not 

u n ti l 10 years la te r,  was the causative agent unequivocally confirmed, 

and another  10 years passed before a safe e ffec tive  vaccine was developed. 

The vaccine is  now in  use, w ith  a great red uction 1n ill ness es and 

m il it a ry  tr a in in g  costs .

I f  the Pennsylvania State Health Department and the  Center fo r 

Disease Control had not in it ia te d  extensive c li n ic a l,  epidem iological 

and microbiolog ical  inve st igat ions  in Ph ilade lph ia in  August 1976, an 

agent would not have been isolated  in  January 1977. I f  an agent had not

3
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been isolated, the outbreak in Philadelphia which resulted in the closure 

of a major hotel would have remained Legionnaires Disease. However, it 

is now recognized that disease caused by this bacterium had previously 

occurred in patients at St. Elizabeth's Hospital in Washington, D. C. in 

1965 and had caused disease 1n Pontiac, Michigan which was not associated 

with pneumonia. The subsequent clusters of cases as well as individual 

cases have indicated that the bacterium 1s widespread in the United 

States but that person-to-person transmission of the disease has not 

occurred. I would conclude that a great deal has been accomplished in 

Legionnaires Disease 1n a short time Interval.

A second question might be, did we do enough? Has not the Center 

for Disease Control moved too slowly in Its efforts? I have already 

pointed out that the progress has been quite rapid, at least 1n comparison 

with many other Infectious disease problems. The progress which has 

been made had to proceed cautiously until the infectious hazard of the 

isolated bacterium was determined. At the time of the initial reported 

Isolation of the bacterium on January 18, 1977, 1t was not at all clear 

as to how great a hazard this organism represented to laboratory workers. 

Since the mortality in Philadelphia was 16 percent, might serious infection 

occur in laboratory workers, as 1s a known potential problem with agents 

such as that causing Lassa Fever, which was also in the news. Until the 

potential hazard of the bacterium to laboratory workers had been defined, 

restriction of its distribution seems most prudent.

4
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In conclus ion , I should li k e  to  presen t a specula tive hypo thes is.

I t  is  th at the bacterium which causes Legionna ires Disease is  present in 

so il  and th at i t  may have the a b il it y  to survive and grow 1n o i l.  

Co llected and trapped in  the o il  used on commercial a ir  cond ition ing 

f i l t e r s ,  i t  may grow and then be sprayed as an aerosol.  When inha led by 

suscep tib le persons,  i t  causes Legionnaires Disease. Factors which are 

known to  decrease the res istance of the lungs to in fe ction  which inc lude 

cig are tte  smoke and alcohol as wel l as medical cond itio ns  re su lt  in  some 

in div id uals  who are exposed developing disease, wh ile  others  may no t.

You must understand th at my guess wh ile  cons isten t wi th  presen tly  

known fa ct s may be qu ite  wrong, I present i t  to  make these po in ts :

1. The stor y is  by no means fin is hed.

2. Tes ting  the hypothesis w il l requ ire  development of new
techniques which might prove ge ne ra lly  use fu l, not only 
with  regard  to Legionnai res Disease bl it elsewhere 
in  medic ine.

3. V e ri fica tion  o f the hypothesis might:

a. Po int  the way to  ra tio nal co ntro l.

b. Reveal othe r in fe ct ions  which are s im ila rl y
tra ns mitted .

c. S tr ip  away pu bl ic fe ar,  with  it s  di sr uptiv e
consequences such as the clos ing  o f hotels 
and the boycott ing  of c it ie s .

I f  a ir  handling  equipment plays  a ro le , then standards could be 

developed; at  present the re are standards fo r procedures such as glass 

washing in  ho tels but the re are none fo r a ir  handling  equipment. On the

5
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oth er hand, i f  a ir  handling equipment does not play  a ro le , es tab lishm en t 

o f standards to  avoid  a "non-hazard" are not  ju s t i f ie d .  Only through 

the development o f a body o f knowledge, which is  consonant with  the 

c li n ic a l and ep idem iologica l ob servat ions  can ra ti o n a l co nt ro l be 

developed and can the pub lic  re action to what appears to be an Andromeda 

s tr a in  be avoid ed.

I  thank you fo r the opp or tu ni ty  to  appear be fore you and stand 

ready to  answer any questions which you may have.

6
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S p o ra d ic  C as es  o f  L e g io n n a i re s ' D is e ase

R eport ed to th e  C e n te r  f o r  D is e ase C o n tr o l Thr ou gh Novemb er 4 , 1977

Ca se Mo. Sex C it y S ta te D at e O nse t Outcome1 34 M D e tro i t M ic hi ga n 87 17/ 76 S u rv iv ed2 32 M S h e lb y v i l le In d ia n a 1 0 /5 /7 6 Di ed3 39 F F l in t M ic hi ga n 1 2 /2 3 /7 6 Died4 60 M Long Be ach C a l i f o r n ia 1 /1 /7 7 S urv iv ed5 67 M K n o x v il le T en nes se e 1 /1 7 /7 7 Died6 31 F B u r li n g to n Ve rm ont 8 /1 1 /7 7 Di ed7 43 M F o u n ta in  V all ey C a l i f o r n ia 3 /2 5 /7 7 S u rv iv e d8 44 M Stow e Ve rm ont 3 /1 /7 7 S u rv iv e d9 57 M Monm outh J u n c t io n M. J e r s e y i l i z i n S u rv iv e d10 61 M B ell in gham W as hi ng to n w n Died11 45 M S t .  L ouis M is so u r i 5 /1 0 /7 7 S u rv iv ed12 53 M Con co rd M a ss a c h u se tt s 5 /1 6 /7 7 S u rv iv ed13 63 M B os to n M a ssa c h u se tt s 8 /2 0 /7 6 S u rv iv e d14 56 M Norwood M a ssa c h u se tt s 5 /1 2 /7 7 S u rv iv e d15 58 F O s tr a n d e r M ic hig an 4 /2 6 /7 7 S u rv iv ed16 51 M S p r in g f ie ld M is so u r i 5 /3 1 /7 7 S u rv iv e d17 56 F N ati ck M a ss a c h u se tt s 9 /7 /7 6 S u rv iv ed *18 69 M O os be rg W is consi n 5 /3 /7 7 S u rv iv e d
19 31 F Mebane N. C a ro li n a 7 /1 /7 7 S u rv iv ed
20 45 M N an tu ck e t M a ss a c h u se tt s 4 /2 2 /7 7 S u rv iv e d
21 31 M M e r r i t t  I s la n d F lo r id a 6 /2 /7 7 S u rv iv e d
22 51 M C ro ss e  P o in t Woods M ic hig an 5 /2 9 /7 7 S u rv iv e d
23 50 M Ja m es burg New J e r s e y 5 /2 6 /7 7 S u rv iv e d
24 53 M S t .  M ary 's P h i la d e lp h ia 3 /2 7 /7 7 S u rv iv e d
25 59 M S e d a li  a M is so u r i 7 /1 /7 7 S u rv iv ed
26 47 M W as hi ngt on D.C. 6 /1 5 /7 7 Di ed
27 53 M P e o r ia I l l i n o i s 7 /2 1 /7 7 S u rv iv e d
28 72 M B a k e rs f ie ld C a li  f o rn ia 1 /6 /7 7 S u rv iv e d
29 55 M W as hin gto n D.C. 8 /1 1 /7 7 S u rv i v ed
30 54 M In d ia n a p o l i s In d ia n a 8 /1 7 /7 7 S u rv iv e d
31 66 F Ken os ha W is consi n 8 /2 6 /7 7 Died
32 58 M S t .  H el en a C a l i f o r n ia 8 /1 5 /7 7 S u rv iv ed
33 51 M S i l v i s I l l i n o i s 8 /2 2 /7 7 Died
34 46 F M ilwau ke e W is consi n 8 /1 2 /7 7 S u rv i ved
35 62 M New Bru ns w ic k New J e r s e y 7 /1 1 /7 7 S u rv iv e d
36 70 F P h i la d e lp h ia P e n n sy lv a n ia 7 /1 8 /7 7 S u rv iv ed
37 50 M P h i la d e lp h ia P e n n sy lv a n ia 7 /2 0 /7 7 S urv iv ed
38 52 M B a str o p Tex as *l5 ln S u rv iv ed
39 55 F A lb uq ue rq ue New M ex ico 8 /3 1 /7 7 Died
40 47 F C ro ss e  P o in t Farm M ic hi ga n 8 /2 1 /7 7 S urv i ved
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41 61 M Ho t S p ri n g s A rk an sa s 5 /2 0 /7 7 Di ed
42 46 F W as hin gto n D.C . 8 /1 6 /7 7 S u rv iv e d
43 46 M M el ro sp M a ss a c h u se tt s 8 /2 3 /7 7 Su rvi ved
44 68 F New York flew York 0 /1 1 /7 7 S u rv i v e .!
45 63 M Dawson G eo rg i a <Wn Died
46 60 M L i t t l e  Rock A rk an sa s 7 /2 1 /7 7 S u rv iv e d
47 37 F K n o x v il le T en n ess ee 9 /2 0 /7 7 S u rv iv e d
48 31 M H yan nis M a ss a c h u se tt s 0 /1 8 /7 7 S u rv iv e d
49 33 M Newtown C o n n e c ti c u t <3/2/77 Di ed
50 50 M N a s h v i l le T enness ee 9 /1 9 /7 7 S u rv iv e d
51 35 M Colum bia T enness ee 9 /2 1 /7 7 Died
52 60 M L o u is v i l l e K en tu ck y 6 /1 1 /7 7 Died
53 69 M H u n ts v i l le Al abam a 9 /1 6 /7 7 Died
54 51 M A tla n ta G eo rg ia 7 /2 4 /7 7 S u rv iv e d
55 46 M New C a s tl e C o lo ra do 9 /7 7 S u rv iv e d
56 62 M M ilw au ke e W is consi n 9 /1 3 /7 7 S u rv iv e d
57 65 F At tl e b o  ro M a ss a c h u se tt s 8 /2 3 /7 7 S u rv iv e d
58 42 M Ip sw ic h M a ss a c h u se tt s 9 /1 5 /7 7 S u rv iv e d
59 49 M Ga ry In d ia n a wm S u rv iv e d
60 53 M Los G at os C a l i f o r n ia w>m Di ed
61 . 65 F Lo ng vie w Tex as S u rv iv e d
62 43 M L aC ro ss e W is consi n w m S u rv iv e d
63 67 F W e ll e s le y M a ss a c h u se tt s wm S u rv iv e d
64 25 M B os to n M a ss a c h u se tt s 6 /3 /7 7 S u rv iv e d
65 67 M B is m ar ck N ort h  D ak ot a 9 /7 7 S u rv iv e d
66 54 F W ater town W is consi n 9 /2 3 /7 7 S u rv iv e d
67 AA M ** In d ia n a AA S u rv iv e d
68 67 M T ole do Oh io 8 /7 7 S u rv iv e d
69 60 M B rid g e p o r t C o n n e c ti c u t 9 /1 3 /7 7 S u rv iv e d
70 63 M Hom es tead F lo r id a 1 0 /1 0 /7 7 S u rv i ved
71 74 F C le v e la n d Oh io 8/7 6 S u rv iv e d
72 81 F Day ton Oh io 5 /7 7 S u rv iv e d
73 40 M M a y fi e ld  H e ig h ts Oh io 8 /3 0 /7 7 S u rv iv e d
74 75 M W il la rd Ohio 3 /1 8 /7 7 S u rv iv e d
75 36 F M a ry s v il le Oh io ** /7 7 S u rv iv e d
76 59 M AA Ohio S u rv iv e d
77 75 F AA Ohi o 9 /7 /7 7 Died
78 71 M P h i la d e lp h ia P e n n sy lv a n ia 9 /4 /7 7 S u rv iv e d
79 73 M Yo un gs tow n Oh io ** /7 7 S u rv iv e d
80 64 M Sa n An selmo C a li  f o m ia ** /7 7 Died
81 53 M B ourb annais I l l i n o i s 9 /1 9 /7 7 D ie d
82 56 M S t .  Anne I l l i n o i s 9 /2 1 /7 7 Di ed

83 42 M N. Hol ly woo d C a l i f o r n ia ** /7 7 Died

* P a t i e n t d ie d  s e v e ra l  m on th s l a t e r  o f  c au ses no t d i r e c t l y a t t r i b u t e d
to  L e g io n n a ire s ' d is e a s e

** C onfi rm ed  by la b o r a to ry  -  e p id e m io lo g ic  d a ta  in c o m p le te  pe nd ing,  
r e s u l t s  o f  i n v e s t i g a t i o n  by  S t a t e .
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PREFACE

This  r e p o r t  su mmar izes  ep id em io lo g ic  and 

la b o ra to ry  in v e s t ig a t io n s  co nducte d  be tw ee n Aug us t 2 

and Decem ber 31 , 19 76 . I s o la t io n  o f  a b a c te r iu m - 

l i k e  ag en t t h a t  appears  to  be  th e  cause  o f  L e g io n n a ir e s ' 

d is e a s e  was an no un ce d on  Ja nuary  18 , 19 77 . The  o rg a­

ni sm  a ls o  appears  to  be  a n t ig e n i c a l l y  li n k e d  to  p re v io u s  

o u tb re ak s  o f  r e s p i r a to r y  d is e a s e . The re a d e r  shou ld  

re co g n iz e  t h a t  t h i s  i s  a r e p o r t o f  th e  s t a t u s  o f  th e  

in v e s t ig a t io n  p r io r  to  th a t  d is c o v e ry . A su bse quen t 

r e p o r t w i l l  d is c u s s  th e  la b o ra to ry  f in d in g s  an d th e  

ep id em io lo g ic  c h a r a c t e r i s t i c s  o f  p e rs o n s  w it h  ev id ence  

o f  exposu re  to  th e  b ac te ri u m  I s o la t e d .



SUMMARY

An o u tb re ak  o f  180  ca se s  o f  f e b r i l e  r e s p i r a to r y  
I l l n e s s  w it h  29 d ea th s  o cc u rr e d  In  P h il a d e lp h ia  In  Ju ly  
an d Aug us t 19 76 . One hu ndre d  f o r ty - n in e  o f  th e  ca se s  
w ere in  p e rs ons  who ha d a tt e n d e d  an  Amer ican  Le gi on  
C on ve nt io n h e ld  a t  H o te l A and th e  re m ain der ha d a l l  
e n te re d  th e  h o t e l .  R e s u lt s  o f  th e  ep id em io lo g ic  
in v e s t ig a t io n  I n d ic a te d  t h a t  c o n ti n u in g  co mmo n-source  
tr a n sm is s io n  o cc u rr e d  d u rin g  th e  c o n v e n ti o n , an d th a t  
a g e , d e le g a te  s t a t u s  a t  th e  co n v e n ti o n , and  sp end in g  
tim e in  H o te l A w er e de te rm in ed  to  be  r i s k  f a c to r s  fo r  
i l l n e s s .  No mo de, p la c e , o r  v e h ic le  o f  tr a n s m is s io n  
cou ld  be  in c r im in a te d  w it h  c e r t a in t y .  The o u tb re ak  
te rm in a te d  sp o n ta n e o u s ly , an d no  sp read  to  th e  C it y  o f 
P h il a d e lp h ia  was  fo und .

INTRODUCTION

On Aug us t 2 , 19 76 , S id ne y F ra n k li n , M .D ., V e te ra ns  A d m in is tr a ti o n  C l in ic ,  
P h i la d e lp h ia , P e n n sy lv an ia , te le p h o n ed  R ober t C ra ven , M .D ., EIS  o f f i c e r ,  N a ti o n a l 
In f lu e n z a  I minimizat ion Pro gr am , A t la n ta , to  In fo rm  him  o f  11 d ea th s  among p ers o n s  who 
ha d a tt e n d e d  th e  Am er ican  L eg io n C on ve ntion  h e ld  in  P h il a d e lp h ia  J u ly  21-2 4 . More 
th a n  40  o th e r  c a se s  o f f e b r i l e  r e s p i r a to r y  d is e a s e  among c o n v e n ti o n ee rs  w er e known a t 
t h i s  ti m e . A f te r  d is c u s s io n s  w it h  P h i l i p  S. Brac hm an , M .D ., D ir e c to r ,  B ur ea u of 
E pid em io lo gy, and J .  Do na ld M il l a r , M .D ., D ir e c to r , Bur ea u o f  S ta te  S e rv ic e s , and  w it h  
th e  i n v i t a t i o n  o f  W il li am  P a rk in , D.V .M ., P en n sy lv an ia  S ta te  E p id e m io lo g is t,  R ober t 
S h a r r a r , M .D ., C h ie f , Co mm unicab le D is ease  C o n tr o l,  C it y  o f  P h il a d e lp h ia , an d E le an o r 
S t r e i f f ,  R .N .,  P i tt s b u rg h  C it y  E p id e m io lo g is t,  D r.  C ra ven, P h i l i p  G r a i t c e r ,  D .D .S .,
EIS  o f f i c e r ,  N a ti o n a l In f lu e n z a  Im m un iz at io n Pro gr am , and Th eo do re  T s a i , M .D ., EIS 
o f f i c e r ,  S p e c ia l Pat hogen s B ra nch, B a c te r ia l  D is eases  D iv is io n , d e p a rt e d  A tl a n ta  th e  
a f te rn o o n  o f  A ug us t 2 f o r  P i t t s b u r g h , P h il a d e lp h ia  and H a rr is b u rg , r e s p e c t iv e ly .
The re  Dr. T sa i jo in e d  H. Jame s Beech am, M .D ., EIS o f f i c e r ,  F ie ld  S e rv ic e s  D iv is io n , 
lo c a te d  a t  th e  P en nsy lv an ia  D ep ar tm en t o f  H ea lt h  and Dr. G r a i t c e r  jo in e d  w it h  Jo hn  
H a r r is ,  M .D ., F ie ld  S e rv ic e s  D iv is io n  lo c a te d  a t  th e  P h il a d e lp h ia  C it y  H ea lt h  D epart ­
m en t,  to  i n i t i a t e  th e  in v e s t ig a t io n .  At  9 :3 0  P .M .,  Aug us t 2 , Dav id  J .  S en ce r,  M .D ., 
D ir e c to r , C en te r f o r  D is ease  C o n tr o l,  co nv en ed  a m eeti ng  to  d is c u s s  f u r th e r  CDC 
re sponse  to  th e  o u tb re a k . A cco rd in g ly , on  Aug us t 3 , Da vid W. F r a s e r , M .D ., C h ie f , 
S p e c ia l Pat hogen s B ra nch , B a c te r ia l  D is ea se s  D iv is io n , S te phen  T hacker,  M .D ., EIS 
o f f i c e r  lo c a te d  a t  th e  D i s t r i c t  o f Colum bia H ea lt h  D ep ar tm en t,  D av id  Heymann, M .D .,



EIS o f f i c e r ,  Im m un izat io n D iv is io n , Edw ard S m ith , M .D ., EIS  o f f i c e r ,  F ie ld  S e rv ic e s  
D iv is io n  lo c a te d  a t  th e  F lo r id a  S ta te  H ealt h  D ep ar tm en t,  P h i l i p  R e t t ig ,  M .D ., EIS 
o f f i c e r ,  F ie ld  S erv ic es  D iv is io n , lo c a te d  a t  th e  D elaw ar e S ta te  H ea lt h  D ep ar tm en t,  
and C at hr yn  Sam pl es , M .D ., EIS o f f i c e r .  F ie ld  S e rv ic e s  D iv is io n , lo c a te d  a t  th e  
C o nnec ti cu t S ta te  H ea lt h  D ep ar tm en t,  d e p a rt ed  to  H a rr is b u rg ; M ic hae l S has by, M.D. ,
EIS  o f f i c e r ,  NIOSH, and Jame s M ar ks , M .D ., EIS  o f f i c e r ,  F ie ld  S e rv ic e s  D iv is io n  
lo c a te d  a t  th e  Oh io S ta te  H ealt h  D ep ar tm en t,  d e p a rt ed  to  P i t t s b u r g h ;  and  Mark  G ol d-  
b e rg e r , M .D ., EIS  o f f i c e r ,  F ie ld  S e rv ic e s  D iv is io n , a s s ig n ed  to  th e  M ar yl an d S ta te  
H ea lt h  D ep ar tm en t,  W il li am  H a lp e rl n , M .D ., EIS o f f i c e r ,  F ie ld  S e rv ic e s  D iv is io n , 
lo c a te d  a t  th e  New J e rs e y  S ta te  H ea lt h  Dep ar tm en t and W alt er O re n s te in , M .D ., M ed ic al  
E p id e m io lo g is t,  Im m un iz at io n D iv is io n , d ep a rt ed  to  P h il a d e lp h ia  to  a s s i s t  in  th e  on­
goin g I n v e s t ig a t io n .  On Aug us t 4 , R ic har d  K een ly sld e , M .D ., EIS  o f f i c e r ,  V ir a l 
D is eases  D iv is io n , R ober t Gunn, M .D ., EIS  o f f i c e r ,  E n te r ic  D is eases  B ra nch , B a c te r ia l 
D is eases  D iv is io n , G re go ry  Ha yden , M .D ., EIS o f f i c e r ,  Im m un iz at io n D iv is io n , C arl os 
Lop ez , M .D ., EIS o f f i c e r ,  P a r a s i t i c  D is eases  D iv is io n , M a rs h a ll  G old ber g , M .D ., EIS 
o f f i c e r ,  Can ce r and B ir th  D efe c ts  D iv is io n , and Jame s S h e lt o n , M .D ., Pr og ram Eva lu a­
t i o n  B ra nch , Fa mily  P la n n in g  D iv is io n , d ep a rt ed  A tl a n ta  fo r  P h il a d e lp h ia  to  f u r th e r  
a s s i s t  th e  in v e s t ig a t io n . On A ug us t 5 , George M a ll is o n , M .P .H ., A s s is ta n t D ir e c to r , 
B a c te r ia l  D is eases  D iv is io n , d e p a rt e d  A tl a n ta  fo r  P h il a d e lp h ia  to  a s s i s t  in  e n v ir o n ­
m enta l e v a lu a ti o n . On Aug us t 5 , S ta n le y  M art in , M .S .,  C h ie f , an d Lin da A sh er,  
S t a t i s t i c a l  A s s is ta n t , S t a t i s t i c a l  S e rv ic e s  B ra nch , d e p a rt ed  A tl a n ta  fo r  H a rr is b u rg  
an d Den ni s Bregma n, M .S .,  C h ie f , S t a t i s t i c a l  S e rv ic e s , V ir a l D is eases  D iv is io n , de ­
p a r te d  A tl a n ta  fo r  P h il a d e lp h ia  to  a s s i s t  in  s t a t i s t i c a l  a s p e c ts  o f  th e  in v e s t ig a t io n .

BACKGROUND

The 58 th  Ann ua l C on ve nt io n o f  th e  Ame ric an  Leg io n D ep ar tm en t o f  P ennsy lv an ia  
was  h e ld  in  P h il a d e lp h ia  J u ly  21-2 4 , 19 76 . The h e a d q u a rte rs  o f  th e  co nven ti on  was 
in  H o te l A. D ur in g th e  same p e r io d , th e  56th  Ann ua l C on ve ntion  o f  th e  Am er ican  Le gion  
A u x il ia ry , D ep ar tm en t o f  P e n n sy lv an ia , was h e ld  in  P h il a d e lp h ia , w it h  h e a d q u a rte rs  in  
H o te l D. P er so ns who a tt e n d e d  th e  co nven ti ons  in c lu d ed  Amer ican  Le gi on  d e le g a te s , 
mem bers  o f  th e  L ad le s A u x il ia ry , fa m il y  me mb ers , and o th e r  L e g io n n a ir e s  w it h  no fo r ­
ma l r o le  a t  th e  c o n v e n ti o n s . D e le g a te s  w ere no m in at ed  to  a t te n d  th e  co n ven ti on  by 
ea ch  o f  th e  1, 00 2 lo c a l  p o s ts — 1 d e le g a te  fo r  ea ch  p o s t , p lu s  1 a d d i t io n a l  d e le g a te  
fo r  ev e ry  hu nd re d p o s t mem bers— and  w er e th en  g iv en  c r e d e n t ia l s  by  th e  D ep ar tm en t o f 
P en n sy lv an ia . The pr im e o f f i c i a l  a c t i v i t y  o f d e le g a te s  was  to  v o te  fo r  o f f i c e r s .  
S ev e ra l mo nth s p r io r  to  th e  co n ven ti on  d e le g a te s  cou ld  p r e - r e g i s t e r  fo r  h o te l  rooms 
by  ar ra ngem en t w it h  s t a t e  o f f i c i a l s ;  mos t o f  th o se  who d id  so  r e g i s t e r e d  a t  H o te l D.

The m aj or  o f f i c i a l  a c t i v i t i e s  o f  th e  Am er ican  Le gi on  C on ven tion a re  shown in  
T able  1.  Num erous  o th e r  o f f i c i a l  a c t i v i t i e s  In c lu d ed  co m m it te e m e e ti n g s , a Women 

L e g io n n a ir e s 'l u n c h eo n , r e g io n a l c a u cu se s , and  P as t D ep ar tm en t Com manders' b r e a k f a s t .
A m aj or form  o f  u n o f f ic ia l  a c t i v i t y  c e n te re d  ar ou nd  h o s p i t a l i t y  room s. Each o f  13 
c a n d id a te s  f o r  m aj or  o f f i c e  re se rv e d  a room o r  a s u i t e  o f  rooms in  H ote l A f o r  e n te r ­
ta in in g  d e le g a te s . Most o f  th e  h o s p i t a l i t y  room s we re  op en  fo r  3 o r  4 da ys  o f  th e  
C onven tion . L iq uor— m os t commonly b e e r  and w hi sk ey  w it h  o r  w it h o u t m ix ers —was

\s e rv e d  a lo ng  w it h  p r e t z e l s ,  p o ta to  c h ip s , and o th e r  s im p le  s n a c k s . Ic e  was in  s h o r t 
supp ly  and o f te n  ha d to  be  purc hase d  by  th e  L eg io n n a ir e s  fro m an  a sso rt m e n t o f  
P h il a d e lp h ia  s u p p l ie r s . Each d i s t r i c t  and  many o f  th e  lo c a l  p o s ts  ha d t h e i r  own 
h o s p i t a l i t y  ro om s,  whi ch  we re  s c a t t e r e d  th ro ughou t s e v e r a l  h o t e l s .

Each d e le g a te  was p e rm it te d  to  p u rc hase  fo r  $3 .5 0  a D e le g a te  S ouven ir  Pack 
whi ch  c o n ta in ed  th e  co n ven ti on  pro gr am , an  ad m is si on  t i c k e t  to  th e  Co mm and er's  B a l l,  
b ro ch u re s  concern in g  s ig h ts e e in g  o p p o r tu n i t ie s ,  a s o u v e n ir  b a l lp o in t  pen , a p l a s t i c )  
c r e d i t  c a rd  c a s e , a pa ck  o f  6 M eri t f i l t e r  c i g a r e t t e s  and a m e ta l an d ri b b o n  d e le g a te  
bad ge . I t  was  th e  l a s t  it em  th a t  was g e n e ra ll y  co n s id e re d  th e  re a so n  to  purc hase  th e  
s o u v e n ir  p ack , as  i t  co uld  be  wo rn in  fu tu re  y ea rs  as  ev id en ce  th a t  th e  L eg io nnair e  
ha d be en  a d e le g a te  to  th e  58th  Ann ua l C onv en tion . One o th e r  s o u v e n ir , a g la s s  mug, 
was  g iv en  to  p e rs ons  who a tt e n d e d  th e  G o -G e tt e r 's  B re a k fa s t.
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TABLE 1

C al en dar  o f  Even ts  o f  58th  Ann ua l C on ve ntion  
o f  Ame ric an  L eg io n , D ep ar tm en t o f  P en n sy lv an ia

Ju ly 21 -- 10 :0 0 A.M.

8: 00 P.M.

Ju ly 22 -- 10 :0 0 A.M.
7: 00 P.M.

Ju ly 23 •- 7: 30 A.M.

10 :0 0 A.M.

6:3 0 P.M.
10 :0 0 P.M.

Ju ly 24 -- 9: 30 A.M.

-  B eg in nin g  o f  r e g i s t r a t i o n  o f  d e le g a te s  and  
a l t e r n a t e s  -  H o te l A, 1 s t f lo o r  lo bb y

-  J o in t  A u x il ia ry  an d Leg io n m eet in g  -  H o te l A 
Gr and Bal lroo m

-  Ope ning  s e s s io n  -  H o te l A Grand B al lroom
-  T e s ti m o n ia l d in n e r  -  H o te l D B al lroo m

-  K ey st on e G o-G ett er Club C o n ti n e n ta l B re a k fa s t 
H o te l A Roof G ar de n,  18th  f lo o r

-  58th  D ep ar tm en t C on ven tion  s e s s io n  -  H o te l A 
Gr and B al lroo m

-  C on ve nt io n p ara de
-  Dance -  H o te l A B al lroo m

-  C lo sin g  s e s s io n  -  H o te l A Grand  B al lroo m

CASE FINDING

In fo rm a ti o n  ab out c a se s  was  o b ta in e d  th ro ugh  a c t iv e  an d p a s s iv e  s u r v e i l la n c e . 
F o llow in g  re c o g n i ti o n  th a t  an  o u tb re a k  ha d o c c u rr e d  among a t te n d e e s  o f  th e  Am er ican  
Leg io n C onven ti on , th e  S ta te  H ealt h  D ep ar tm en t a l e r t e d  d i s t r i c t  h e a l th  depa rt m en ts  to  
a s s i s t  in  th e  in v e s t ig a t io n . S ta te  h e a l th  o f f i c i a l s  a ls o  n o t i f i e d  th e  P en nsy lv an ia  
M ed ic al  S o c ie ty  and  H o sp it a l A ss o c ia ti o n  o f  P en n sy lv an ia  o f  a p o t e n t i a l  s ta te w id e  
ep id em ic . They re q u e s te d  co o p e ra ti o n  in  r e p o r t in g  p o te n t ia l  c a se s  and  made p u b li c  
t h e i r  ass um pti on  o f  r e s p o n s ib i l i t y  fo r  con d u c ti n g  an  in v e s t ig a t io n  o f  th e  o u tb re ak .
The S ta te  H ealt h  D ep ar tm en t was th u s  made  th e  c e n te r  f o r  p la n n in g  and d a ta  c o l l e c t io n .

P u b li c  h e a l th  n u rs e s  w ere in s t r u c te d  to  se a rc h  h o s p i ta l s  in  t h e i r  d i s t r i c t s  
fo r  h o s p i ta l iz e d  L e g io n n a ir e s . They made d a l ly  ro un ds a t  l o c a l  h o s p i ta l s  and r e p o r t ­
ed  p re li m in a ry  c l i n i c a l ,  e p id e m io lo g ic , and de m og ra ph ic  d a ta  to  th e  S ta te  H ea lt h  
D ep ar tm en t whe re  p a t i e n t s  th a t  w ere p o s s ib le  ep id em ic  ca se s  w ere l i s t e d .  D at e o f 
o n s e t o f  i l l n e s s ,  c l i n i c a l  d e s c r ip t io n ,  a s s o c ia t io n  w it h  th e  co n v e n ti o n , and e x is te n c e  
o f  secondary  sp re ad  o f i l l n e s s  w ere p ro v id e d .

In  P h il a d e lp h ia  a h o t l i n e  was e s ta b l is h e d  and th e  p u b li c  in v i te d  to  r e p o r t 
p o s s ib le  ep id em ic  c a s e s . Bec au se  th e  sc op e o f th e  ep id em ic  was  n o t known a t  th a t  
ti m e , in  th e  c i t y  o f  P h il a d e lp h ia  r e p o r t s  o f  any i l l n e s s  w it h  f e v e r  w er e l i s t e d  as  
c a s e s , r e g a rd le s s  o f  a s s o c ia t io n  w it h  th e  co n v e n ti o n . S im il a r  d e s c r ip t iv e  c l i n i c a l ,  
dem og ra ph ic  and ep id em io lo g ic  in fo rm a ti o n  was  so u g h t.  A s u b se t o f  th o se  ca se s  who 
ha d a tt e n d e d  th e  con v en ti o n  was l i s t e d  an d th e se  nam es co mmun icate d to  th e  S ta te  
H ea lt h  D ep ar tm en t whe re  th e  p ri m ar y  ca se  r e g i s t r y  was  m a in ta in ed .

L oca l new sp ap er s w er e a ls o  h e lp f u l  in  th e  f i r s t  da ys o f  th e  in v e s t ig a t io n  by 
t h e i r  d a i ly  p u b li c a t io n  o f  l i s t s  o f  i l l  an d de ad  L e g io n n a ir e s . A few ca se s  w er e f i r s t  
i d e n t i f i e d  th ro ugh  t h i s  so u rc e . S ea rc h  o f o b it u a ry  co lumn s in  lo c a l  P en n sy lv an ia  
new sp ap er s fo r  r e c e n t d ea th s  o f A mer ican  L e g io n n a ir e s  p ro v id ed  names o f s e v e r a l  o th e r  
c a se s . v

A ppro xim at el y  one hu nd re d su sp e c t ep id em ic  ca se s  w ere l i s t e d  by no on  o f  A ug us t 3 
and a p re li m in a ry  ca se  d e f i n i t i o n  was fo rm u la te d  base d  on  th e  ap p a re n t c l i n i c a l  p a t­
te r n  o f  fe v e r  and lo w er  r e s p i r a to r y  t r a c t  co m p la in ts  a n d /o r  pn eu m on ia . A ca se  was 
th u s  d e f in e d  as  any  pers o n  w it h  coug h and fe v e r  o f  102 F o r  g r e a t e r ,  o r  any fe v e r  and 
c h e s t X ra y  ev id ence  o f  pn eu m on ia . Bec au se  o f  th e  fr equency  w it h  w hi ch  su ch  sym ptom s 
may ap p e ar in  th e  g e n e ra l p u b l ic , an  ep id em io lo g ic  c o n s t r a in t  o f  some a s s o c ia t io n  
w it h  th e  conven ti on  was lo o s e ly  a c c e p te d . In  p r a c t i c e  a t  t h i s  tim e th e  ca se s  w hich

3
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were l i s t e d  a t  th e  S ta te  H ealt h  D ep ar tm en t c o n s is te d  e n t i r e l y  o f  h o s p i ta l iz e d  per sons  
who ha d a tt e n d e d  th e  co n v e n ti o n . In  P h il a d e lp h ia  s e p a r a te  l i s t s  con ti nued  to  be  ma in­
ta in e d  o f  c a se s  in  th e  g e n e ra l p o p u la ti o n  o f  th e  c i t y  an d th o se  w it h  known a s s o c ia ti o n  
w it h  th e  conven ti o n .

On A ug us t 3 , 4 , an d 5 , EIS  o f f i c e r s  v i s i t e d ,  in te rv ie w e d , and exam ined  th e  
known ca se s  to  c o l l e c t  d e t a i l e d  c l i n i c a l  an d e p id em io lo g ic  in fo rm a ti o n . Our purp ose  
was  tw o -fo ld : 1) To o b ta in  a r e l i a b l e  d e s c r ip t io n  o f  th e  c l i n i c a l  i l l n e s s  by o b ta in ­
in g  a h i s to r y ,  an d con d u c ti n g  c h a r t re v ie w , and  a b b re v ia te d  p h y s ic a l ex am in a ti o n , 
an d 2 ) , To e s ta b l i s h  th e  im port an ce o f  p re li m in a ry  ti m e , p la c e ,  and pers o n  a s s o c ia ­
t i o n s ,  s u g g e s ti o n s  fo r  whi ch  w er e o b ta in e d  fro m d is c u s s io n  w it h  th e  P en nsy lv an ia  
S ta te  Am er ican  Leg io n A d ju ta n t,  Mr. Edw ard Hoak.

Lea vi ng  from  H a rr is b u rg , P i t t s b u r g h , and P h i la d e lp h ia , ea ch  o f  th e  EIS o f f i c e r s  
dro ve an  avera ge  o f  450  m il es  in te rv ie w in g  10 p a t i e n t s  in  over 6 h o s p i ta ls  in  le s s  
th an  2 days.  New ca se s  w er e th u s  un co ve re d and p re v io u s ly  l i s t e d  p a t i e n t s  exclu ded  
by  s t r i c t  a p p l ic a t io n  o f th e  c l i n i c a l  c r i t e r i a .  By th e  even in g  o f  Aug us t 5 , an 
e x te n s iv e  l i n e  l i s t i n g  o f  c l i n i c a l  an d ep id em io lo g ic  in fo rm a ti o n  was  a v a i la b le  fo r  
app ro x im ate ly  140  p a t i e n t s .

Th ro ug h th e se  f a c e - to - f a c e  in te rv ie w s  th e  ad eq ua cy  o f  o u r  c l i n i c a l  c r i t e r i a  in  
p re li m in a ry  i d e n t i f i c a t i o n  o f  ca se s  was  confi rm ed . In  a d d i t io n , r e l i a b l e  ev id ence  
was o b ta in e d  th a t  se co ndar y  sp read  o f  i l l n e s s  was  a b s e n t . The p re li m in a ry  ep id em io ­
lo g ic  in fo rm a ti o n  in d ic a te d  th a t  c a se s  we re  p r im a r il y  in  Amer ican  L e g io n n a ir e s  who 
ha d a tt e n d e d  th e  co n v e n ti o n , a lt h o u g h  c l i n i c a l l y  com pati b le  ca se s  ha d o cc u rr e d  among 
n o n -L eg io n n a ir e s  who ha d e n te re d  o r  s ta y e d  o v e rn ig h t a t  H o te l A, th e  c e n t r a l  h o te l  
o f  co n ven ti on  a c t i v i t i e s .  R ep ort s fro m P h il a d e lp h ia  sho wed a c lu s t e r in g  o f  c a se s  in  
th e  downtow n a re a  and mos t w er e a s s o c ia te d  e i t h e r  w it h  th e  co n v e n ti o n  o r  w it h  v i s i t ­
in g  o r  r e s id in g  in  H ote l A. T h e re fo re , fo r  purp ose s o f ep id em io lo g ic  in v e s t ig a t io n ,  
th e  ca se  d e f i n i t i o n  was  r e f in e d  by ad din g  ep id em io lo g ic  c o n s t r a in t s :  Cas es  mus t ha ve  
a tt e n d e d  th e  Am er ican  Leg io n C on ve nt io n o r  e n te re d  H o te l A a f t e r  J u ly  1.

In te n s iv e  in v e s t ig a t io n  an d r e p o r t in g  by  th e  news med ia  c o n t r ib u te d  to  p u b li c  
aw ar en es s o f  th e  ep id em ic  and  lo c a l  s t a t e  and  c i t y  h e a l th  depa rt m en ts  w ere in unda te d  
w it h  u n s o l ic i te d  ph on e c a l l s  fro m c i t i z e n s  and p h y s ic ia n s  id e n t i f y in g  p o te n t ia l  
c a se s . Tel ep ho ne  c a l l s  r e p o r t in g  ca se s  w ere re c e iv e d  by  app ro x im ate ly  30 per sons  
who in c lu d ed  s e c r e t a r i a l  p e rs o n n e l,  p u b li c  h e a lt h  r e p r e s e n t a t i v e s ,  P h il a d e lp h ia  C it y  
p o li c e  and  EIS  o f f i c e r s .  Many c a l l s  w ere r e f e r r a l s  fro m lo c a l  h e a lt h  depart m ents  
an d ha d p re v io u s ly  be en  sc re en ed  fo r  t h e i r  p l a u s i b i l i t y  as  ca se s  . A la rg e  number 
w ere d i r e c t  c a l l s  fro m th e  p u b li c  o r  p h y s ic ia n s  r e p o r t in g  p o te n t ia l  c a se s . As th e  
c l i n i c a l  an d e p id em io lo g ic  c r i t e r i a  o f  a ca se  was  fo rm u la te d , non-m edic al  p e rs o n n e l 
r e c e iv in g  ph on e c a l l s  w er e in s t r u c te d  to  s c re e n  r e p o r t s  ac co rd in g  to  an  a lg o rit h m  
c o n s tr u c te d  on  th e  b a s is  o f  th e se  c r i t e r i a  (A pp en dix A ).  S p e c i f i c a l ly ,  i f  th e  c l i n i ­
c a l  i l l n e s s  r e p o r te d  d id  n o t in c lu d e  fe v e r  (a  n e c e ssa ry  p a r t o f  th e  case  d e f in i t i o n )  
th e  in te rv ie w  was  conc lu ded . I f  fe v e r  was p r e s e n t , th e  te m p e ra tu re  was re c o rd e d , and  
resp o n ses  w er e sough t r e g a rd in g  p resen ce  o f  cough and ab n o rm ali ty  on  c h e s t ra d io g rap h . 
I f  th e  c l i n i c a l  ca se  c r i t e r i a  w er e m et,  th e  re m ain der o f  dem ogra phic , c l i n i c a l ,  and  
ep id em io lo g ic  in fo rm a ti o n  was o b ta in e d  and th e  ca se  r e f e r r e d  to  an  EIS  o f f i c e r .  I f  
th e  c l i n i c a l  sy nd rome  d id  n o t co nf or m to  th e  ca se  d e f i n i t i o n ,  th e  fo rm  was  d is ca rd ed  
o r  i f  i t  w arr an te d  fo ll ow -u p  a t  a l a t e r  d a te ,  i t  was  f i l e d  as  a " n o n -c a s e ."  Rep ea ted 
c o n ta c ts  w er e made w it h  s e v e r a l  hu nd re d p ers ons  who w er e e v e n tu a ll y  exclu ded  as  c a se s .

EIS  o f f i c e r s  made fo ll o w -u p  phon e c a l l s  to  a l l  p e rs o n s  who met th e  case  
c r i t e r i a  o r  fo r  whom c l i n i c a l  d e t a i l s  were n o t c l e a r ,  e . g . ,  r e s u l t s  o f c h e s t X r a y , 
h ig h e s t re co rd e d  te m p era tu re . I f  th e  p o te n t ia l  ca se  was  a L e g io n n a ir e , in fo rm a ti o n  
re g a rd in g  a c t i v i t y  a t  th e  co nven ti on  was  o b ta in e d . The c l i n i c a l  h i s to r y  was v e r i f i e d  
an d m is s in g  d e t a i l s  re q u e s te d  o f  th e  p a t i e n t s ' p h y s ic ia n s  o r  fro m h o s p i ta l  s t a f f .
The la rg e  vol um e o f  te le p h o n e  c a l l s  to  th e s t a t e  and c i ty  h e a l th  depart m ents  was th us 
e f f e c t iv e ly  tr i a g e d  so  th a t  EIS  o f f i c e r s  w er e a b le  to  fo ll ow  up o n ly  ca se s  th a t  we re 
l i k e ly  to  be  a s s o c ia te d  w it h  th e  ep id em ic . One hu ndr ed  e ig h ty  ca se s  w ere id e n t i f i e d  
th ro ugh  th e se  comb ine d ca se  f in d in g  e f f o r t s .

4
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CLINICAL ILLNESS

s e t  o f  i n i t i a l  sy m pt om s,  
i n  ma ny o f  th e  p a t i e n t s .

Th e t y p i c a l  i l l n e s s  b e g a n  6 d a y s  a f t e r  t h e  L e g io n n a i r e  a r r i v e d  a t  t h e  c o n v e n ­
t i o n  and  a f t e r  h e  h ad  r e t u r n e d  ho m e.  E a r l i e s t  sy m pt om s w e re  m a l a i s e ,  m u sc le  a c h e s ,  
and  a  s l i g h t  h e a d a c h e . W it h in  l e s s  th a n  a  day  t h e r e  w as  a r a p i d l y  r i s i n g  f e v e r  
a s s o c i a t e d  w i th  c h i l l s .  A n o n - p r o d u c t iv e  cough  was  common e a r l y ,  o f t e n  w i th  t h e  o n -  

A bdom in al  p a in  an d g a s t r o i n t e s t i n a l  sy m pto m s a l s o  o c c u r r e d  
By th e  ti m e  a  p a t i e n t  sa w h i s  p h y s i c i a n ,  2 o r  3 d a y s  a f t e r

o n s e t  o f  i l l n e s s ,  f e v e r  was  u s u a l l y  1 0 2 -1 0 5  F , and  e x a m in a ti o n  o f  t h e  c h e s t  d i s c l o s e d  
some  r a l e s  w i th o u t  e v id e n c e  o f  c o n s o l i d a t i o n .

In  m o s t , t h e  r e s t  o f  t h e  p h y s i c a l  e x a m in a ti o n  was  n o rm a l . C h e s t X r a y  sh ow ed  
a  p a tc h y  p n eu m o n ia . W hit e  b lo o d  c e l l  c o u n t  was  m o d e r a te ly  e l e v a t e d  w i th  a  l e f t  
s h i f t .  In  m o s t , t h e r e  w ere  m o d es t e l e v a t i o n s  o f  SGOT and  a l k a l i n e  p h o s p h a ta s e .
T hose  fr om  whom a r t e r i a l  b lo o d  g a s e s  w e re  d ra w n  w e re  fo u n d  t o  h a v e  m o d e ra te  h ypoxem ia  
and  h y p o c a p n ia . In  m o st  c a s e s  t h e  i l l n e s s  p r o g r e s s e d  o v e r  t h e  s u b s e q u e n t  2 o r  3 d ay s  
and  i n  th e  s u r v i v o r s  t h e r e  was  a  r e m i t t e n t  f e v e r  t h a t  b ro k e  by  l y s i s .  Co ug h co mm on ly 
bec am e p r o d u c t iv e  d u r in g  t h e  c o u r s e  o f  t h e  i l l n e s s  b u t  was  r a r e l y  p u r u l e n t .  U pper 
an d lo w e r  g a s t r o i n t e s t i n a l  b l e e d i n g  wa s n o t  uncommon b u t  may  h a v e  b e e n  r e l a t e d  t o  t h e  
s t r e s s  o f  i l l n e s s .  E r y th r o c y te  s e d im e n ta t io n  r a t e s ,  whe n m e a s u re d , w ere  o f t e n  o v e r  
80  mm p e r  h o u r .

Of t h e  18 0 c a s e s ,  14 5 (8 1 2 ) w e re  h o s p i t a l i z e d .  H o s p i t a l i z e d  p a t i e n t s  (m ed ia n  
a g e  5 1 -6 0  y e a r s )  w e re  s i g n i f i c a n t l y  o l d e r  th a n  th o s e  n o t  a d m i t te d  (m ed ia n  ag e  4 1 -5 0  
y e a r s ) ;  th e  s e x  d i s t r i b u t i o n  o f  h o s p i t a l i z e d  c a s e s  d id  n o t  d i f f e r  s i g n i f i c a n t l y  fr om  
n o n - h o s p i t a l i z e d  p a t i e n t s .  Th e c a s e  f a t a l i t y  r a t e  w as  h i g h e r  am on g h o s p i t a l i z e d  
p a t i e n t s  ( 1 9 2 ) ,  th e n  i n  n o n - h o s p i t a l i z e d  p a t i e n t s  ( 3 2 ) .  A n a ly s is  o f  h o s p i t a l  c h a r t s  
o f  94  c a s e s ,  65 2 o f  h o s p i t a l i z e d  c a s e s ,  was  c a r r i e d  o u t  t o  o b t a i n  d e t a i l s  o f  th e  
c l i n i c a l  i l l n e s s ,  and  re m a in in g  d e s c r i p t i o n s  a r e  b a s e d  on  t a b u l a t i o n s  fr om  a b s t r a c t s  
o f  t h e s e  c a s e s .

S ig n s  and  Sy mp tom s -  T a b le  2 . S y s te m ic  c o m p la in t s  o f  f e v e r ,  m a l a i s e ,  c h i l l s ,  
h e a d a c h e , and  m y a lg ia  w e re  comm on.  Co ugh Was p r e s e n t  i n  t h e  m a j o r i t y ,  b u t  h e m o p ty s is  
and  p u r u le n c e  o f  sp u tu m  w ere  l e s s  f r e q u e n t .  C h e s t p a in  and  d y s p n e a  w e re  com mon . 
D ia r r h e a  was  o f t e n  p r e s e n t ,  b u t  a b d o m in a l p a in  and  v o m it in g  w e re  s e e n  l e s s  o f t e n .

TABLE 2

SYMPTOMS AND SIGNS OF LEGIONNAIRES' DISEASE FROM REVIEW 
OF HOSPITAL CHARTS OF 94  CASES

Sym pto ms I n i t i a l T o t a l  P r e s e n t A b se n t

f e v e r i s h n e s s 66 90 1
cou gh 38 68 16
m a la is e 36 59 11
c h i l l s 39 53 19
d y sp n e a 20 39 24
h e a d a c h e 26 35 34
m y a lg ia 26 34 27
sp u tu m 9 31 40
c h e s t  p a in 11 31 32
d i a r r h e a 14 31 44
v o m it in g 8 18 52
h e m o p ty s is 2 13 48
p u r u l e n t  sp u tu m 5 11 44
a b d o m in a l p a in 4 11 48
c o n j u n c t i v i t i s 1 3 53
h e m a te m e s is 0 2 56
e p id i d y m i t i s 1 1 55
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TABLE 2 (C ont in ue d)

S ig ns I n i t i a l * T o ta l P re s e n t A bs en t

r a le s 39 72 17
rh onch i 24 38 43
c o n s o li d a ti o n 5 20 58
o b tu n d a ti o n 6 18 67
ab do m in al 7 18 68

te n d e rn ess
he pat om eg al y 4 9 76
s to o l  heme - 9 30
sp le no m eg al y 1 3 80
fo c a l s ig n s 1 1 82

P h y s ic a l f in d in g s  w er e li m it e d  p r in c ip a l ly  to  th e  pu lm on ar y sy st em  w it h  r a l e s  and  rh onch i f re q u e n tl y  p r e s e n t . Ev id en ce  o f c o n s o li d a ti o n  was r a r e  i n i t i a l l y  b u t 
dev elo ped  in  o n e - th ir d  o f  c a se s . Hepatom eg aly was  fo un d in  on ly  3 s u rv iv o rs  b u t was p re s e n t in  6 f a t a l  c a se s .

O n e-f ou rt h  o f  p a t i e n t s  when  f i r s t  seen  ha d a te m p e ra tu re  g r e a te r  th an  104 F and o n e - th ir d  a maximum te m p era tu re  th i s  h ig h . Among p a t i e n t s  who d ie d , h ig h e r  
i n i t i a l  and maximum te m p era tu re s  w er e fo un d.  A ra p id  p u ls e  and r e s p i r a to r y  r a t e  
w ere a ls o  p r e d ic t iv e  o f  d e a th , al th ough  th e  p u ls e  r a t e  was commonly in a p p ro p r ia te ly  low  f o r  th e  h e ig h t o f f e v e r .

L a b o ra to ry . The adm is si on  u r in a ly s i s  sho wed 3+ p r o te in  o r  g r e a te r  in  20% o f  
p a t i e n t s ,  and m ic ro sco p ic  hem atu ri a  o cc u rr e d  in  10%. On ly 20% had an  ad m is si on  le uco  cy te  co unt ab ov e 14 ,00 0/m m3 , b u t o n e -h a lf  had a l e f t  s h i f t  w it h  g r e a te r  th an  5% ba nd  
fo rm s.  The i n i t i a l  w h it e  c e l l  co unt and  th e  p ro p o r ti o n  o f  ba nd  fo rm s we re  h ig h e r  in  
th o se  who d ie d  com pared  w it h  s u rv iv o rs . A t o t a l  w h it e  co un t le s s  th an  2,0 00/mm 3  was see n  in  2 p e rs ons  who d ie d  and 1 s u r v iv o r ; on ly  2 o th e r  c a se s  had fe w er  th an  6 ,0 00 WBCs/mm3 . Anemia and th ro m bocy to penia  w ere n o t fo un d.  ESR was g r e a te r  th an  80 mm/hr 
in  o n e - th ir d  o f  th o se  in  whom i t  was  m ea su re d.

On h o s p i ta l  ad m is si on  se ru m so dium  was l e s s  th an  130  m e q / l i te r  in  o n e - f i f t h .
A BUN g r e a te r  th an  20 mg% was see n  in  o n e - th ir d  o f  c a se s  and was h ig h e r  in  th o se  who 
d ie d . Ren al  f a i l u r e  was t r e a te d  w it h  d i a ly s i s  in  4 p a t i e n t s .

Li ve r-  fu n c ti o n  t e s t s  sho wed e le v a ti o n  o f  tr a n sa m in ase s  in  ab out o n e - th ir d  o f 
c a se s . I c te r u s  was  n o t seen  and th e  m a jo r it y  o f c a se s  ha d a no rm al  c o n c e n tr a ti o n  o f 
a lk a l in e  p h o sp h a ta se . A h ig h  SGOT on i n i t i a l  p r e s e n ta t io n  was p r e d ic t iv e  o f d ea th .

Lumbar p u n c tu re s  w ere pe rf or m ed  in  7 o f  18 p a t i e n t s  w it h  o b tu n d a ti o n . CSF 
p r o te in  was le s s  th a n  40 mg% in  a l l  c a se s , and  no h y p o g ly c o rrach ia  was  se en . C e ll  
coun ts  w ere no rm al  in  3 p a t i e n t s  and a f fe c te d  by  a tr a u m a ti c  ta p  in  3. In  1 case  292 po ly m orp honucl ear  c e l l s  and 78 RBC/mm3 w ere p r e s e n t , b u t th e  p a t i e n t  d id  n o t ha ve  
c l i n i c a l  m e n in g it is  and  re cove re d  w it h o u t s p e c i f i c  th e ra p y  fo r  m e n in g it is . P re sence  o f  o b tu n d a ti o n  appear ed  to  be r e l a te d  to  hypox ia  and h ig h  fe v e r  and in  some ca se s  ur em ia .

In  1 p a t i e n t  a d ia g n o s t ic  th o r a c e n te s i s  y ie ld e d  se ro san g u ln o u s  f lu id  w it h  a p r o te in  o f  4 .2  gm%; th e re  w ere 12 ,0 00  RBCs/mm3  p re s e n t an d 16, 000  WBCs/mm3 , 98% of 
w hi ch  w er e n e u t r o p h il s .

R ad io gr ap hs o f  th e  c h e s t w ere ab no rm al  in  90% (T able  3 ) . Pat ch y a re a s  o f 
c o n s o li d a ti o n  w er e mos t o f te n  seen  a lt h o u g h  I n t e r s t i t i a l  i n f i l t r a t e s  o f te n  ap pear ed  
a lo n e  o r  an te d a te d  c o n s o li d a ti o n . In  n e a r ly  o n e -h a l f  o f th e  mos t ad va nc ed  c h e s t 
ra d io g ra p h s  a b n o rm a li ti e s  re m ai ne d u n i l a t e r a l .  E ffu s io n s  when p re s e n t w ere u s u a ll y  min im al  and d id  n o t p re s e n t management  p ro ble m s.
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TABLE 3

RESULT S OF ABNORMAL ROENTGENOGRAPHS 
IN  84  CASES OF LE GI ON NA IR ES ' DIS EA SE

L a t e r a l i t y  - r i g h t

I n i t i a l
X r a y

23

M o s t A d v a n c e d  
X r a y

1 3
l e f t 24 19
b i l a t e r a l 37 47

D i s t r i b u t i o n -  d i f f u s e 15 28
l o b a r 22 16
p a t c h y 4 5 33

Q u a l i t y  - i n t e r s t i t i a l 21 20
c o n s o l i d a t e d 38 36
n o d u l a r 4 5
u n s p e c i f i e d 20 17

E f f u s i o n  - p r e s e n t 5 11
a b s e n t 75 62

C o d in g  o f  a b n o r m a l i t i e s  f r o m  d e s c r i p t i o n s  i n  r a d i o g r a p h  r e p o r t s  w a s  d i f f i c u l t  
a n d  t h e  s u b l e t i e s  o f  d e s c r i p t i o n  o f  i n f i l t r a t e s  c o u l d  n o t  b e  c a p t u r e d  i n  t h i s  k i n d  o f  
a n a l y s i s .  C o p ie s  o f  c h e s t  X r a y s  f r o m  24  p a t i e n t s  w e r e  s e n t  t o  CDC a n d  r e v i e w e d  b y  
W in th r o p  D a v e y , M .D . , D i r e c t o r .  B u r e a u  o f  T r a i n i n g  ( f o r m e r l y  P r o f e s s o r  o f  I n t e r n a l  
M e d i c i n e ,  U n i v e r s i t y  o f  M ic h ig a n  S c h o o l  o f  M e d i c i n e ) .  T h e s e  X r a y s  m ay  r e p r e s e n t  t h e  
m o s t  s e v e r e  c a s e s  s i n c e  19  o f  t h e  p a t i e n t s  d i e d  a n d  2 1  (8 8 Z )  w e r e  i n i t i a l l y  b i l a t e r a l .  
I n  t h e s e  t h e  p n e u m o n ic  p r o c e s s  h a d  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  1 )  I t  a p p e a r e d  t o  
b e  c e n t r i p e t a l ,  2 )  I t  a p p e a r e d  t o  b e  i n t e r s t i t i a l  e a r l y ,  b u t  l a t e r  w a s  c h a r a c t e r i z e d  
b y  c o n s o l i d a t i o n ,  a i r  b r o n c h o g r a m s , a n d  w a s  c o m p a t i b l e  w i t h  a  g r e a t  d e a l  o f  e x u d a t e  
a n d  f l u i d  i n  t h e  p a r e n c h y m a ,  3 ) M an y d e m o n s t r a t e d  " c o a l e s c e n c e "  o f  t h e  l u n g  i n t o  
c i r c u m s c r i b e d ,  a l m o s t  n o d u l a r  l e s i o n s .

T h e  f i n d i n g  w a s  c o m p a t i b l e  w i t h  r a p i d l y  p r o g r e s s i n g  i n t e r s t i t i a l  p n e u m o n ia  
( n o n - r e s o l v i n g )  w i t h  l a t e r  c o n s o l i d a t i o n .  ( N o d u l a r i t y  may  b e  t h e  r e s u l t  o f  o x y g e n  
t h e r a p y . )

C l i n i c a l  C o u r s e . C o u g h , r e s p i r a t o r y  d i s t r e s s ,  a n d  a  s u b j e c t i v e  f e e l i n g  o f  
i l l n e s s  c o n t i n u e d  f o r  s e v e r a l  d a y s  a f t e r  o n s e t  a n d  w a s  t r e a t e d  w i t h  o x y g e n  i n  t h e  
m a j o r i t y  o f  c a s e s .  F i0 2  g r e a t e r  t h a n  40Z  a n d  m e c h a n i c a l  v e n t i l a t i o n  w e r e  r e q u i r e d  
i n  2 0 Z ; t h e s e  r e q u i r e m e n t s  w e r e  ( n o t  u n e x p e c t e d l y )  a s s o c i a t e d  w i t h  d e a t h .  S h o c k  o c ­
c u r r e d  i n  1 4  o f  t h o s e  w ho d i e d  a n d  i n  n o n e  o f  t h o s e  w ho r e c o v e r e d .  D e a t h  o c c u r r e d  
a f t e r  a  m e d ia n  o f  7 d a y s  f o l l o w i n g  o n s e t  o f  i l l n e s s .  I n  t h o s e  w ho r e c o v e r e d ,  r a d i o -  
g r a p h i c  e v i d e n c e  o f  im p ro v e m e n t  a p p e a r e d  a t  a  m e d ia n  o f  10  d a y s  f o l l o w i n g  o n s e t  o f  
i l l n e s s  a n d  l a g g e d  b e h i n d  c l i n i c a l  r e s o l u t i o n .  S u r v i v o r s  w e r e  d i s c h a r g e d  a  m e d ia n  
o f  2 d a y s  l a t e r ,  9 d a y s  a f t e r  a d m i s s i o n .  A r t e r i a l  b l o o d  g a s e s  (ABG) w e r e  o b t a i n e d  
f r o m  o n e - h a l f  o f  c a s e s .  A p a 0 2  l e s s  t h a n  6 0  mmHg a n d  pa CO2 l e s s  t h a n  3 0  mmHg w e r e  
s e e n  i n  o n e - h a l f  o f  t h o s e  i n  wh om  t h e s e  w e r e  o b t a i n e d .  ABG s w e r e  c o n s i s t e n t  w i t h  a  
p r i m a r y  r e s p i r a t o r y  a l k a l o s i s  i n  1 0 Z ; r e s p i r a t o r y  a c i d o s i s  w a s  unco m m o n , a n d  v e n t i l a ­
t o r y  s u p p o r t  w a s  r e q u i r e d  p r i m a r i l y  f o r  h y p o x e m ia  w i t h o u t  CO2 r e t e n t i o n .

R e s u l t s  o f  b a c t e r i a l  c u l t u r e s  a r e  p r e s e n t e d  i n  T a b l e  4 .  O f t h e s e  b lo o d  c u l ­
t u r e s  o b t a i n e d  p r i o r  t o  t h e r a p y  w i t h  a n t i b i o t i c s ,  n o n e  w e r e  p o s i t i v e .  No  o r g a n is m  
w as c o n s i s t e n t l y  I s o l a t e d  f ro m  a n y  s i t e .  T h e  o r g a n i s m s  i s o l a t e d  a f t e r  i n i t i a t i o n  o f  
t h e r a p y  w e r e  t y p i c a l  o f  f l o r a  n o r m a l l y  c u l t u r e d  f ro m  p a t i e n t s  o n  a n t i b i o t i c s .  I n  2 
c a s e s  h o s p i t a l  l a b o r a t o r i e s  s u c c e s s f u l l y  I s o l a t e d  v i r u s e s - * - o n e  a  H e r p e s  s i m p l e x  a n d  
t h e  o t h e r  a  p a r a i n f l u e n z a  s t r a i n  i d e n t i f i e d  a t  CDC a s  p a r a i n f l u e n z a  3 .  B o th  i s o l a t e s  
w e r e  f ro m  t h e  r e s p i r a t o r y  t r a c t .

7
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TABLE 4

RESULTS OF BACTERIAL CULTURES IN 94  PATIENTS 
HOSPITALIZED WITH LEGIONNAIRES' DISEA SE

B e fo re  A n t i b i o t i c s A f t e r  A n t i b i o t i c s
# # + Z // it + Z

C u l tu r e s BLOOD 90 0 0 81 2 2 .4
P a t i e n t s 39 0 0 36 2 5 .3

SPUTUM 40 10 2 0 .0 71 34 3 2 .4
33 10 2 3 .2 34 28 4 3 .7

URINE 31 0 0 34 6 1 5 .0
28 0 0 23 5 1 7 .8

STOOL 14 3 1 7 .6 23 11 3 2 .3
9 2 1 8 .2 17 9 3 4 .6

CSF 14 0 0 23 0 0
4 0 0 4 0 0

OTHER 0 0 0 6 6 100
0 0 0 3 3 10 0

PATHOGENIC ORGANISMS IN PO SIT IVE CULTURES

B e fo re  A n t i b i o t i c s A f t e r  A n t i b i o t i c s

B lo o d :

Sp ut um : 3 S . pneum onia e  
1 6 - h e m o ly tl c  s t r e p to c o c c u s  
3 H. I n f lu e n z a
1 C an d id a  s p .
1 S,. a u re u s  
1 A s p e r g i l lu s  s p .

1 E.  c o l l
1 y e a s t ,  u n s p e c i f i e d

14 E n te r o b a c te r la c e a e  
9 C an d id a  s p .
6 y e a s t ,  u n s p e c i f i e d  
4 H em ophil us s p .
1 B a c t e r o ld e s  s p .

U r in e :

S t o o l : 2 y e a s t ,  u n s p e c i f i e d  
1 C l t r o b a c t e r  s p .

O t h e r :

1 S_. f a e c a l l s  
3 E.  c o l l
2 y e a s t ,  u n s p e c i f i e d

7 E n te r o b a c te r la c e a e
3 C an d id a  s p .
1 E n ta m oeba c o l l  c y s t

1 E. c o l l
4 y e a s t ,  u n s p e c i f i e d  
I  C an d id a  s p .

T h e ra p y . T V e n ty - th re e  d i f f e r e n t  a n t i b i o t i c s  and  4 s p e c i e s  o f  s t e r o i d s  w ere  
u se d  i n  t h e r a p y  o f  t h e  p a t i e n t s ,  who w ere  t y p i c a l l y  t r e a t e d  w i th  an  o r a l  a n t i b i o t i c  
wh en  f i r s t  s e e n  i n  a p h y s i c i a n 's  o f f i c e  o r  em erg ency  room  and i n  whom p a r e n t e r a l  
a n t i b i o t i c s  w ere  b eg u n  upo n h o s p i t a l  a d m is s io n . P a t i e n t s  w e re  t r e a t e d  w i th  a s  ma ny a s

8



93

10 d i f f e r e n t  dr ugs In  v a r io u s  com bin ati ons o f  ro u te  an d dosa ge .
The c a s e - f a t a l i t y  r a t i o  was  h ig h e r  in  th o se  t r e a te d  w it h  c e p h a lo th ln  o r

s t e r l o d s ,  bu t th e se  p a t i e n t s  ha d I n i t i a l  p h y s ic a l and la b o r a to r y  f in d in g s  w hi ch  w er e 
foun d to  r e f l e c t  sev e re  I l l n e s s  and p r o b a b i l i t y  o f  d e a th , su g g e s ti n g  t h a t  th e se  d ru gs 
w er e us ed  In  ca se s  w it h  more ex tr em e i l l n e s s .  The c a s e - f a t a l i t y  r a t i o s  a s s o c ia te d  
w it h  e ry th ro m ycin  o r  t e t r a c y c l in e  th e rap y  w ere r e l a t i v e l y  low  (T ab le  5 ) .

EFFECT OF ANTIBIOTIC THERAPY ON MORTALITY 
IN 124  PATIENTS WITH LEGIONNAIRES' DISEASE

TABLE 5

►
T e tr a c y c li n e s

g iv en

No
T e tr a c y c li n e s

giv en

F a t a l i t i e s 2 25

1 S urv iv o rs 28
P- -  .02

69 f e

No
E ry th ro m yci n

g iv en
Ery th ro m yci n

g iv en

F a t a l i t i e s 2 25
P r  -  .1 0

S u rv iv o rs 23 74 f e

O th er a s s o c ia ti o n s  foun d n o t to  c o r r e l a t e  w it h p ro g n o s is  w ere h o s p i t a l i z e -
t l o n  in  a f a c i l i t y  w it h  h o u s e s ta f f  t r a in in g  pr og ra m s in  i n t e r n a l  m e d ic in e , fa m il y  
o r  g e n e ra l p r a c t i c e ;  h i s to r y  o f  sm ok ing o r  a lc o h o li sm ; and p re sen ce  o f  a l l e r g i e s .

In  a su rv ey  co nducte d  in  Decem ber  an d d e s c r ib e d  in  App en dix B,  fo ll o w -u p  
c l i n i c a l  In fo rm a ti o n  was o b ta in ed  by  in te rv ie w in g  56 pers o n s  who ha d bee n h o s p i t a l ­
iz e d  and w er e known to  ha ve  ha d a te m p e ra tu re  g r e a t e r  th a n  102 F an d ev id ence  o f 
pn eu mon ia  on c h e s t ro en te n o g ra p h . At th e  ti m e o f  th e  su rv ey  o n e -h a l f  o f  th e  
p a t i e n t s  f e l t  th ey  ha d n o t re co v e re d  fro m t h e i r  i l l n e s s .  F a ti g u e  was  th e  pri m ar y  
com pla in t an d when compared  w it h  ag e- m at ch ed  c o n tr o ls  p a t i e n t s  f e l t  g r e a te r  dy sp ne a 
co mpared  w it h  th e  p re v io u s  y e a r . The fr equency  o f  co ug h an d q u a n t i ty  o f  sputu m 
p ro d u c ti o n  o f  c a se s  comp are d w it h  c o n t r o ls  w er e n o t d i f f e r e n t  fro m t h e i r  p re v io u s  
s t a t e  o f  h e a l th . In  on ly  1 c a s e , was  a p a t i e n t  r e h o s p i t a l i z e d  s in c e  J u ly ;  t h i s  was 
f o r  th e rap y  o f  a p re v io u s ly  d ia gnose d  carc in om a. P a t i e n ts  when co mpared  w it h  con­
t r o l s  made  more p h y s ic ia n  v i s i t s  b u t th e se  w er e p r im a r il y  fo ll o w -u p  v i s i t s .

TIME, PLACE, PERSON

De mo graphic c h a r a c t e r i s t i c s  o f  c a s e s . Of th e  180  c a s e s ,  141  w er e m ale s.
Ages ra nged  from  3 to  82 y e a rs . S e v e n ty -s ix  p e rc e n t w ere 40 -6 9 y e a rs  o ld  w it h  a 
mean o f  54 .5  y e a rs . One hu ndre d  f o r ty - n in e  ha d a tt e n d e d  th e  A mer ican  Leg io n Con ven­
t i o n ,  125  as  d e le g a te s , 17 as  fa m il y  mem bers,  4 as  mem bers  o f  th e  A u x il ia ry  and 3 
as  n o n -d e le g a te  L e g io n n a ir e s . One ca se  was  in  a h o te l  em pl oy ee . Of th e  o th e r  30 
c a s e s , 7 ha d a tt e n d e d  th e  E u c h a r is ti c  C on gr es s h e ld  A ug us t 1 -8 , 19 76 , 2 a C an dle - 
m aker s'  C onv en tion  h e ld  J u ly  17-2 1 , 19 76 , and 1 , a M ag ic ia n s ' C on ven tion  h e ld  
J u ly  14 to  17; th e  o th e r s  ha d no  con v en ti o n  a s s o c ia t io n . E ig h ty - fo u r  o f  th e  t o t a l  
c a se s  an d 75 o f  th e  L eg io n n a ir e  ca se s  ha d s ta y e d  o v e rn ig h t a t  H o te l A.

The ep id em ic  cu rv e sho wed a r a p id  up sw in g in  ca se s  from  J u ly  22 -2 5 , fo ll ow ed 
by  a p la te a u  th ro ugh  J u ly  28 and a somewh at sl o w er d e c li n e  th ro u g h  A ug us t 3 ; a 
s m a tt e r in g  o f  c a se s  w er e obse rv ed  u n t i l  Aug us t 16 (F ig u re  1 ) .

9
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The  149 ca se s  in  L e g io n n a ir e s  sho wed den se  c l u s t e r in g  in  a nar ro w  tim e in t e r v a l ,  
w her ea s th e  31 case s  in  n o n -L eg io n n a ir e s  we re  f a i r l y  even ly  sp re ad  fro m J u ly  20 th ro ugh  Aug us t 16 .

Fig . I  LEGIONNAIRES' DISEASE, BY DATE OF ONSET, PHILADELPHIA, JULY I 
AUGUST 18, 1976

Q  CONVENTIONEER 
@  NON-CONVENTIONEER

r.1.1 .1
• • • •
• • • • •.....................................................n r • • • • • • • • • ■ □ ■ ■ □ □ c n c n n n

2 4 6 8 10 12 14 16 16 20 22 24 26 26 3C 1 3 5 7 9 'l l'  13 15

TO TA L ISO CASES , DATE OF ONSET 
UNKNOWN FOR 2

AMERICA N
LESION

CONVENTION

Ep idem ic  curv es w ere s im i la r  fo r  th o se  ab ov e o r  be lo w 60 y e a rs  o f  ag e ; w it h  
o r  w it h o u t p r e - e x i s t in g  c h ro n ic  m ed ic a l i l l n e s s ;  who s ta y e d  a t  H o te l A o r  e ls e w h ere ; 
an d , f o r  L e g io n n a ir e s  who came fro m th e  e a s te r n , c e n t r a l  o r  w e s te rn  p a r t s  o f  
P en n sy lv an ia . F a ta l c a se s  te nded  to  ha ve  o n se t a f t e r  an  In c u b a ti o n  p e r io d  s l i g h t l y  s h o r te r  th an  d id  n o n - f a t a l  c a se s  (T ab le  6 ) . The f i r s t  d ea th  was  on  J u ly  27 and  th e  
g r e a t e s t  num ber  o f  d ea th s  in  1 day o ccu rr ed  on  Aug us t 1 . E ig h te en  d ea th s  occu rr ed  by  Aug us t 2.

TABLE 6

LEGIONNAIRES' DISEASE CASE-FATALITY RATIO, BY INTERVAL 
FROM ARRIVAL IN PHILADELPHIA TO ONSET OF SYMPTOMS

I n te r v a l  from  a r r i v a l  in  P h il a -  
d e lp h ia  to  o n se t*  (d ay s)

< 5  6 - 1 0  > 1 1

S urv iv ed
Died

* CFR (Z)
Excl ud es  P h il a d e lp h ia

48
10
17.2  

r e s id e n t s .

56 18
8 0

12 .5  0



The re  w ere 29 d ea th s  among th e  180  ca se s  g iv in g  an  o v e r a l l  c a s e - f a t a l i t y  r a t i o  
(CFR) o f  1 6 .1 Z. The CFR w er e s im i la r  fo r  mal es  ( 1 7 .0Z) and fe m ale s ( 1 2 .8Z).  A ls o , 
th e  CFR w ere s im i la r  fo r  d e le g a te s  (1 7 .5 Z ),  o th e r  co n v e n ti o n e e rs  ( 1 8 .2Z) an d non - 
c o n v e n ti o n ee rs  ( 1 0 .3 Z ),  an d f o r  th o se  who d id  (1 5 .5Z) o r  d id  n o t ( 1 6 .1Z) s ta y  a t 
H o te l A. The  CFR was h ig h e s t f o r  r e s id e n ts  o f  H o te l E, 32Z.  O ld er ag e was a s s o c ia ­
te d  w it h  an  in c re a s e d  CFR: Th ose over 60 y e a rs  o f ag e ha d tw ic e  th e  r e l a t i v e  r i s k  
f o r  d ea th  as  th o se  le s s  th an  60 . A lthough p r e e x i s t in g  ca rd io pu lm onary  d is e a s e  o r  
m al ig na ncy  c a r r i e d  a r e l a t i v e  r i s k  f o r  d ea th  o f  1 .7 , p r io r  i l l n e s s  as  re co rd e d  in  
h o s p i ta l  re co rd s  ha d no s i g n i f i c a n t  e f f e c t  on  CFR (T ab le  7 ).

TABLE 7

LEGIONNAIRES' DISEASE CASE-FATALITY RATIO, BY PREEXISTING 
ILLNESS* AND AGE

With  p r e e x i s t in g  i l l n e s s < 60 Y ea rs
F a ta l S u rv iv in g F a ta l S u rv iv in g

< 60 y ea rs 4 15 With  p r e e x i s t in g 4 15
i l l n e s s

> 60 y ea rs 8 12 W itho ut 8 50

W itho ut  p r e e x i s t in g  i l l n e s s > 60 Y ea rs
F a ta l S u rv iv in g F a ta l S u rv iv in g

< 60 yea rs 8 50 With  p r e e x i s t in g 8 12
i l l n e s s

> 60 y ea rs 7 20 W itho ut 7 20

M an te l H ae nsz el p » .1 0 M an te l H ae nsz el  p “ .1

A ll Ca se s A ll Ca se s
F a ta l S u rv iv in g F a ta l S u rv iv in g

< 60 y ea rs 12 65 With  p r e e x i s t in g 12 27
i l l n e s s

> 60 y ea rs 15 32 W itho ut 15 70

P r -  .0 4 P ,fe fe
R e la ti v e r i s k  = 2 R e la ti v e  r i s k  •  1.1

*
M al ig na nc y and ca rd io pu lm onar y  d is e a s e  (e x c lu d in g  s im p le  h y p e r te n s io n )  re co rd e d  in  
h o s p i ta l  c h a r t s .

D en om in at ors . No a c c u ra te  In fo rm a ti o n  e x i s te d  on  th e  numb er o f  L e g io n n a ir e s  
who had a tt e n d e d  th e  co n ven ti on  in  P h il a d e lp h ia . E s ti m a te s  ra ng ed  fro m 2 ,2 74 (t h e  
numb er o f  d e le g a te s  who c a s t  v o te s  a t  th e  co n v e n ti o n ) to  10 ,0 00 . An enum era ti on  o f  
co n v e n ti o n ee rs  was ne ed ed  f o r  th e  c a lc u la t io n  o f  an  In c id e n c e  r a t e  o f  i l l n e s s .  To 
d ete rm in e  t h i s  num ber  and  to  id e n t i f y  w e ll  L e g io n n a ir e s  wh ose  e x p e ri e n c e s  a t  th e  
co n v e n ti o n  cou ld  be  comp are d w it h  th o se  who w er e i l l ,  a ce nsu s o f  c o n v e n ti o n ee rs  
(L e g io n n a ir e  cen su s) was a tt e m p te d . A p ac k e t o f  2-p ag e q u e s ti o n n a ir e s  (A pp en dix C) 
was d e li v e re d  to  th e  comman ders  o f  ea ch  o f  th e  1 ,0 02  lo c a l  A mer ican  Leg io n p o s ts  in  
P enn sy lv an ia  on  A ug us t 9.  Each commander was as ked  to  id e n t i f y  th o se  pe rs o n s  in  o r 
a s s o c ia te d  w it h  h is  p o s t who ha d a tt e n d e d  th e  co n v e n ti o n , to  d e l iv e r  a form  to  ea ch  
p e rs o n , an d to  r e t r i e v e  co m pl et ed  q u e s t io n n a i r e s . Com pleted  fo rm s w er e re tu rn e d  to  
H a rr is b u rg  and  c a r r i e d  to  A tl a n ta  fo r  a n a ly s is . In  th e  L e g io n n a ir e s ' c e n su s , 3 ,6 83 
fo rm s w ere re tu rn e d  by L e g io n n a ir e s  who ha d a tt e n d e d  th e  co n v e n ti o n  (T ab le s  8 ,9 ) .



Of th e  3 ,5 8 0  who  l i s t e d  t h e i r  c o n v e n ti o n  s t a t u s ,  1 ,8 4 9  (5 1 .6 % ) w e re  d e l e g a t e s  so  
t h a t  I t  may b e  e s t im a te d  t h a t  a p p ro x im a te ly  4 ,5 0 0  p e r s o n s  a t t e n d e d  th e  c o n v e n ti o n  
(2 .2 7 4  x  3 ,5 8 0 ) .  Th e mean ag e  o f  c o n v e n t io n e e r s  w hose  ag e  was  kn ow n was  5 0 .5  y e a r s ,  

1 ,8 4 9
and 80 .0% w ere  b e tw e en  40  and  69  y e a r s  o f  a g e ;  t h e  a v e ra g e  ag e  o f  d e l e g a t e s  o f  known 
a g e  was  5 3 .5  y e a r s .  Of a l l  c o n v e n t io n e e r s  62 .4%  w e re  m a le , co m pare d  w i th  90 .0 %  o f  
d e l e g a t e s  (T a b le s  8 ,1 0 ) .

TABLE 8

LEGIONNAIRES' DISEASE ATTACK RATE, 
BY AGE AND SEX

Age  ( y e a r s )
A t ta c k  R a te  

(%)
No . o f  

R e sp o n d e n ts
No . o f  
C ases

< 40 1 .8 61 0 11
40  -  49 3 .1 805 25
50  -  59 4 .1 14 28 58
60  -  69 6 .7 53 8 36

> 70 7 .5 254 19
Unknow n 0 48 0

4 .0 36 83 149

Se x

M al e 5 .4 22 92 12 3
F em al e 1 .9 13 80 26
Unk now n 0 11 0

4 .0 36 83 149

TABLE 9

LEGIONNAIRES' DISEASE ATTACK RATES
BY CONVENTION STATUS AND HOTEL OF RESIDENCE

C o n v e n ti o n A t ta c k  R a te No . o f No. o f
S t a tu s (%) R e sp o n d e n ts

D e le g a te 6 .8 18 49 125
A u x i l i a r y 0 .6 70 1 4
F am il y  Me mber 6 .3 26 8 17
N o n -D e le g a te 0 .4 76 2 3
Unknown 0 10 3 0

4 .0 36 83 14 9

No . o f  a l l No.  o f
H o te l % I l l R e sp o n d e n ts

A 6 .5 11 61 75D 2 .0 10 46 21
E 4 .7 403 19F 3 .8 312 12
G 3 .8 10 4 4

O th e r 3 .3 21 0 7Home 2 .7 294 8
Unknown 2 .0 15 3 3
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TABLE 10

Age ( y e a r s

LEGIONNAIRES' 
IN DELEGATES,

) % I l l

' DISEASE ATTACK RATES
BY AGE, SEX, AND HOTEL

A l l  D e le g a te s C as e D e le g a te s

< 40 3 .7 16 0 6
40  -  49 5 .1 392 20
50  -  59 6 .2 84 3 52
60  -  69 9 .8 31 5 31

> 70 1 3 .1 13 0 17
Unknow n 0 9 0

6 .8 18 49 12 5

Se x

M al e 7 .2 16 64 12 0
Fem al e 2 .8 18 1 5
Unknown 0 4 0

6 .8 18 49 12 5

H o te l

A 9 .0 68 8 62
D 4 .5 40 0 18
E 4 .1 19 4 8
F 5 .5 29 1 16
G 4 .3 70 3

O th e r 1 0 .6 66 7
Home 8 .3 12 1 10
Unknown 5 .3 19 1

6 .8 18 49 12 5

Th e i n c id e n c e  r a t e  o f  i l l n e s s  am on g c o n v e n t i o n e e r s ,  c a l c u l a t e d  fr o m  th e  
L e g i o n n a i r e s ' c e n s u s ,  was  4 .0 % . Among d e l e g a t e s  t h e  r a t e  was  6.8%  and am on g non­
d e l e g a t e  L e g io n n a i r e s  1.3%  (T a b le  9 ) .  I n c id e n c e  r a t e s  by  ag e  and  s e x  a r e  g iv e n  i n  
T a b le  1 0 . A t ta c k  r a t e  i n c r e a s e d  p r o g r e s s i v e l y  w i th  i n c r e a s i n g  a g e . T h is  e f f e c t  was  
s e e n  i n  a l l  L e g i o n n a i r e s ,  d e l e g a t e s  a lo n e  and  th e  s u b s e t  o f  d e l e g a t e s  who  s ta y e d  a t  
H o te l  A (T a b le s  8 ,1 0 ,1 1 ) .  Th e ho mes  o f  c a s e s  w ere  s c a t t e r e d  th ro u g h o u t  P e n n s y lv a n i a ,  
an d t h e  r a t e s  o f  i l l n e s s  w e re  s i m i l a r  to  L e g io n n a i r e s  com in g  fr om  th e  e a s t ,  w e s t ,  an d 
c e n t r a l  p a r t s  o f  t h e  s t a t e  ( F ig u r e  2 ) .  The  a t t a c k  r a t e s  by  A m eri can  L e g io n  d i s t r i c t  
was  c a l c u l a t e d  f o r  d e l e g a t e s ;  n u m e ra to r s  w e re  o b t a in e d  fr om  th e  c a s e  l i s t  an d denom i­
n a to r s  fr om  t h e  c o n v e n ti o n  v o t in g  r o s t e r ,  t h e  m o st  c o m p le te  s o u rc e  o f  su c h  i n f o r m a t io n  
f o r  d e l e g a t e s .  TABLE 11

LEGIONNAIRES' DISEASE ATTACK RATES BY 
AGE IN DELEGATES WHO RESIDED AT HOTEL A

A l l  D e le g a te s  C ase  D e le g a te s
Age  ( y e a r s )  % I l l  s t a y i n g  a t  H o te l  A s t a y i n g  a t  H o te l  A

< 40 6 .8 44 3
40 -  49 5 .6 16 0 9
50 -  59 8 .1 32 0 26
60 -  69 1 2 .0 10 8 13

> 70 2 0 .4 54 11
9 .0 68 6 62

13
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Fig . 2  LEGIONNAIRES' DISEASE CASES AND ATTACK RATES, BY AMERICAN 
LEGION DISTRIC T, PENNSYLVANIA , 1976

A ll  o f th e  17 fa m il y  mem bers  who w er e ca se s  w er e fe m al es  w it h  th e  ex c e p ti o n  
o f  a 3 -y e a r -o ld  boy wh ose  L e g io n n a ir e  fa m il y  was i l l  w it h  upper  r e s p i r a to r y  com­
p la in t s  th a t  d id  n o t me et th e  ca se  c r i t e r i a .  The mean  ag e o f  th e  fa m il y  member c a s e s , 
51 .4  y e a r s , was s ig n i f i c a n t ly  g r e a t e r  th an  th a t  o f  w e ll  fa m il y  mem bers  who an sw er ed  
th e  L e g io n n a ir e s ' c e n su s , 40 .2  y e a r s ,  p < .0 1 . On ly 2 o f  th e  17 fa m il y  member ca se s  
(12Z ) re tu rn e d  a q u e s ti o n n a ir e  in  th e  L e g io n n a ir e s ' c e n su s , compared  w it h  72 (58X) 
o f  125  d e le g a te  c a s e s , su g g e s ti n g  th a t  co m ple ti on  r a t e s  in  fa m il y  members w ere lower  
th an  th a t  o f  d e le g a te s . I f  th e re  was a 4 - fo ld  u n d e re s ti m a ti o n  o f  th e  den om in at or In  
fa m il y  mem bers,  t h e i r  a c tu a l  a t t a c k  r a t e  wo uld  ha ve  bee n ap p ro x im ate ly  1 .6 Z , a r a t e  
s im i la r  to  th a t  o f  a u x i l ia r y  an d o th e r  n o n -d e le g a te s .

O th er  h o te l  g u e s ts . To a s s e s s  th e  r a t e  a t  w hi ch  i l l n e s s  m eeti ng  th e  c l i n i c a l  
c r i t e r i a  was  o c c u rr in g  in  h o te l  g u e s ts  o th e r  th a n  L e g io n n a ir e s  in  P h il a d e lp h ia , a 
te le p h o n e  su rv ey  was made o f  ran dom sa m pl es  o f  g u e s ts  r e g i s t e r e d  a t 4 h o te ls  be tw ee n 
J u ly  6 and Aug us t 7.  The  h o te ls  su rv eyed  in c lu d ed  th e  h e a d q u a r te rs  h o te l  o f  th e  
Amer ican  Leg io n C onv en tion  (H o te l A) and H ote l D whe re  th e  A u x il ia ry  was h e a d q u a r te re d , 
as  w e ll  as  a c e n te r  c i t y  h o te l  whe re  few L e g io n n a ir e s  s ta y e d  (H o te l B) and a h o te l  on 
th e  p e r ip h e ry  o f  th e  c i ty  whe re  no  L e g io n n a ir e s  s ta y e d  (H o te l C ) . T ab le  12 g iv e s  th e  
numb er o f  pe rs o n s  s e le c te d  in  th e  sam p le , th e  numb er s u c c e s s f u l ly  in te rv ie w e d , and 
th e  num ber  who me et  th e  c l i n i c a l  c r i t e r i a .  The  o v e r a l l  co m p le ti on  r a t e  was  67Z, 
ho w ev er , th e r e  w er e c o n s id e ra b le  d if f e re n c e s  in  co m p le ti on  r a t e  w it h in  tim e p e r io d s  
f o r  ea ch  h o te l  and  be tw ee n h o te l s .  From th e  a v a i la b le  d a ta  i t  ap p e a rs  th a t  i l l n e s s  
m eet in g  th e  c l i n i c a l  c r i t e r i a  was  r a r e  ex cep t in  H o te ls  A and  D in  th e  week o f  th e  
A mer ican  Leg io n C onven tion . F iv e pe rs o n s  who me t th e  c l i n i c a l  c r i t e r i a  f o r  a ca se  o f
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L e g io n n a ir e s ' d is e a s e  o c c u rr e d  in  H o te ls  B and  C d u rin g  th e  we eks s u rv ey ed , 2 du ri n g  
th e  wee k p r io r  to  th e  Am er ican  Leg io n C on ven tion  an d 3 d u rin g  th e  week o f  th e  co nv en ­
t i o n .  Thr ee  o f  th e  5 e n te re d  H o te l A and met  ep id em io lo g ic  c r i t e r i a  fo r  L e g io n n a ir e s ' 
d is e a s e . Th es e 3 in c lu d e d :

1)  A 3 5 -y e a r-o ld  man who s ta y e d  a t  H o te l C on  J u ly  18 and  e n te re d  H o te l A on  
th e  sam e day . On Aug us t 12 he  dev elo ped  fe v e r  o f  102  F , co ugh, c h i l l s ,  and  d ia r r h e a . 
No c h e s t X ra y  was ta k en .

2) A 3 8 -y e a r -o ld  woman who s ta y e d  a t  H o te l B, b u t a tt e n d e d  th e  M ag ic ia ns ' 
C onve nt io n a t  H o te l A on J u ly  15 . She  dev elo ped  c h i l l s ,  h ea d ach e , m y a lg ia , co ugh,  
and a te m p e ra tu re  o f  102  F on J u ly  20 . No c h e s t X ra y  was  ta k e n .

3)  A 5 6 -y e a r -o ld  L eg io n n a ir e  m al e who s ta y e d  a t  H o te l B fro m J u ly  21-2 5 , b u t 
a tt e n d e d  th e  Am er ican  Leg io n C on ve nt io n a t  H o te l A. He dev e lo ped  fe v e r  o f  104 F,  
c h i l l s ,  co ug h,  m y a lg ia , h eadache , an d a c h e s t X ra y  do cu m en ted pneum on it is  on  Aug us t 2.

TABLE 12

ILLNESS RESEMBLING LEGIONNAIRES' DISEASE IN RANDOM SAMPLES OF GUESTS 
IN 4 PHILADELPHIA HOTELS, BY WEEK OF REGISTRATION, JULY 6-AUGUST 7 , 1976

H ote l 7 /6  -  7/ 10 7/ 11  -  7/ 17 7 /1 8  -  7/ 24 7 /2 5  -  7/ 31 8 /1  -  8 /7

A 0/1 42/1 55* 0 /1 30 /1 59 15 /1 80/2 00 0 /1 06 /1 52 0/88/14*7
B - 1 /7 0 /8 5 2 /1 00 /1 60 0 /9 5 /1 40 0 /7 8 /1 60
C - 1 /9 0 /1 51 1 /8 4 /1 50 0 /9 2 /1 51 0 /5 8 /1 54
D - - 5 /1 44 /2 00 - -

*Number• il l/ n u m b e r in te rv ie w ed /n u m b er ch ose n  fo r su rv ey .

Ther e was no ev id ence  o f  an  ep id em ic  a s s o c ia te d  w it h  h o te l  re s id e n c e  c o n ti n u in g  
a f t e r  th e  Am er ican  Leg io n c o h o r t.  For  H o te l A in  th e  we ek o f  J u ly  18 -2 4 a su pp lem en ­
ta r y  sa m pl e o f  80 p e rs o n s  w er e ch os en  who ha d no  known a s s o c ia t io n  w it h  th e  co n v e n ti o n . 
In c lu d in g  th e  su pp le m en ta ry  gro up , i l l n e s s  in  c o n v e n ti o n e e rs  was more common th a n  in  
n o n -c o n v en ti o n ee rs  among r e g i s t r a n t s  in  H o te l A on  th e  n ig h t s  o f  J u ly  21- 23  (T ab le  1 3 ).

TABLE 13

ILLNESS RESEMBLING LEGIONNAIRES' DISEASE IN RANDOM SAMPLE OF 
CONVENTIONEER AND NON-CONVENTIONEER GUESTS REGISTERED IN HOTEL A,

JULY 21 -2 3 , 1976

L e g io n n a ir e s  N on-L eg io nnair es

I l l  15 1
Wel l 95 46

I l l n e s s  o th e r  th an  t h a t  whi ch  m ee ts  th e  c l i n i c a l  c r i t e r i a  o f  L e g io n n a ir e s ' 
d is e a s e  was  common in  p e rs ons  who s ta y e d  a t  H o te ls  A and D d u rin g  J u ly  18 -2 4 (T able  14) 
The we eks o f  J u ly  11 -1 7 and 18 -2 4 seem to  be  a s s o c ia te d  w it h  a h ig h e r  In c id e n c e  of 
o th e r  i l l n e s s  in  a l l  h o te ls  su rv eyed  when compared  w it h  1 week e a r l i e r  an d 2 l a t e r  
w ee ks . Mino r i l l n e s s  c h a ra c te r iz e d  by  fe v e r  and co ug h d id  n o t c l u s t e r  in  any on e o f  
th e  4 h o te ls  su rv eyed  d u ri n g  J u ly  18-2 4.
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H ote l em plo yee s. To dete rm in e  i f  i l l n e s s  was a f f e c t in g  em pl oy ee s o f  th e  hea d­
q u a r t e r s ' h o t e l ,  3 su rv eys  o f  em ploy ee s w ere perf o rm ed . In  th e  f i r s t ,  an  ap pro xim at e 
252 ran dom sa m pl e o f  em ploy ee s o f H o te l A was  s e le c te d  fo r  te le p h o n e  q u e s ti o n in g  fro m 
a l i s t  o f em ploy ee  ad d re sse s  an d te le p h o n e  nu mb ers p ro v id ed  by  th e  h o te l  ma nageme nt.
Of th e  143  em ploy ee s w it h  whom c o n ta c t was a tt e m p te d , re sp o n ses  w er e o b ta in e d  from 
10 1.  Fo ur  em ploy ee s r e f u s e d , and  38 w er e n o t a t  hom e, ha d te le p h o n e s  d is c o n n e c te d , 
o r  cou ld  n o t be  reac h ed . P u b li c  h e a lt h  a d v is o rs  fro m th e  C it y  H ea lt h  D ep ar tm en t w ere 
use d to  c o n ta c t and  in te rv ie w  em pl oy ee s.  A ll  te le p h o n e  c a l l s  w er e made on  Aug us t 7 , 
19 76 , w it h  a s ta n d a rd iz e d  form  (A pp en dix D) . The av era ge  ag e o f  em pl oy ee s in te rv ie w ed  
was 44 .3  y e a rs . S ix ty -t w o  p e rc e n t w er e be tw ee n 40  and 69 y e a rs  o f  ag e , an d 662 we re  
m al e.  Of th e  em ploy ee s c o n ta c te d , 46 .5 2  w er e lo bb y o r  r e s ta u r a n t  w ork er s (b e ll m en , 
c a s h i e r s ,  w a i t e r s ,  des k  c l e r k s ,  e le v a to r  o p e r a to r s ) . One em plo yee , an  a i r  c o n d i ti o n e r  
rep a ir m an , me t th e  ca se  c r i t e r i a  w it h  a te m p e ra tu re  o f 102  F and coug h b eg in n in g  
J u ly  24 th a t  r e q u ir e d  him  to  m is s wo rk 4 days.  His  2 c h i ld r e n ,  3 and 4 y e a rs  o ld , 
ha d co ld s  b eg in n in g  J u ly  27 , and h is  w if e  bec ame i l l  on  Aug us t 2 . He d id  n o t se e  a 
p h y s ic ia n  o r  ha ve  a c h e s t X ra y . Nine o th e r  em ploy ee s in  th e  sa m pl e who wo rk ed  in  
d i f f e r e n t  lo c a ti o n s  in  th e  h o te l  ha d m in or  co ld s  b u t d id  n o t me et  th e  c a se  c r i t e r i a .

A re v ie w  was made o f  unsc hed u le d  em plo yee s'  abse nces s in c e  J u ly  1 an d ea ch  
em ploy ee  who m is se d  2 o r more da ys  was in te rv ie w e d  co n cern in g  i l l n e s s  t h a t  m ig ht me et  
th e  ca se  c r i t e r i a .  On ly 1 em ploy ee  ha d su ch  an  i l l n e s s  and t h a t  was th e  a i r  cond i­
t i o n e r  re pai rm an  c i te d  ab ove . To e x p lo re  f u r th e r  th e  p o s s i b i l i t y  th a t  ex posu re  in  
th e  lo bb y m ig ht be  a s s o c ia te d  w it h  i l l n e s s ,  an  a tt em p t was made to  in te rv ie w  a l l  
per sons  who wo rk ed  in  th e  lo bb y o f H o te l A. T h i r ty - th r e e  em pl oy ee s w er e in te rv ie w e d , 
and  i t  was e s ti m a te d  th a t  th i s  r e p re s e n te d  902  o f  a l l  lo bb y em pl oyee s.  Fou r ha d no t 
worked d u rin g  th e  p e r io d  J u ly  19 -2 5 and ha d re m ai ne d w e ll . Of th e  rem a in d e r,  20 w ere 
em ploy ee s o f  th e  h o te l  and  9 o th e r s  wor ke d a t  s ta n d s  w it h in  th e  lo bb y ( a i r l i n e  t i c k e t s ,  
new sp ap er , e t c . ) .  Of th e  20 em ploy ee s o f  H o te l A, 4 ha d ha d fe v e r  o r  m in or  r e s p i r a to r y  
i l l n e s s  b u t no ne  could  be  co n s id e re d  c a se s . E ig h t o f  th e  15 wh ose  ag es  w er e known 
we re  o v er 40  y e a rs  o f  ag e; th e  mean  ag e o f  th e  gr ou p was 43 y e a r s . Of th e  9 w ork er s 
a t  co n c ess io n  s ta n d s ,  1 was i l l  w it h  a m il d  r e s p i r a to r y  i l l n e s s ;  th e  mean  ag e o f  t h i s  
gr ou p i s  unknow n.

O th er i l l n e s s  in  P h i la d e lp h ia . T h i r ty - e ig h t  p e rs ons  who me t th e  c l i n i c a l  
c r i t e r i a  o f  a ca se  w er e i d e n t i f i e d  who w er e n o t c o n s id e re d  ca se s  b ecause  th ey  ha d 
n e i th e r  a tt e n d e d  th e  Amer ican  Leg io n C on ven tion  n o r e n te re d  H o te l A b u t ha d bee n 
w it h in  1 b lo c k  o f  th e  h o te l  somet im e be tw ee n J u ly  1 , 19 76 , an d th e  o n s e t o f  t h e i r  
i l l n e s s .  Th es e ca se s  a re  c a l le d  Br oad S t r e e t  pn eumon ia fo r  co m par is on w it h  ca se s  o f 
L e g io n n a ir e s ' d is e a s e  and  w er e d is c o v e re d  u s in g  th e  same s u r v e i l la n c e  sy ste m s . The 
ep id em ic  curv e o f Br oad S t r e e t  pn eu mon ia sho wed 2 b ro ad  g ro up in gs in  J u ly  27 -A ug us t 4 
and Aug us t 10 -1 2 (F ig u re  3 ) , an d re se m ble d  th e  cu rv e  o f  n o n -L e g io n n a ir e  ca se s  in  
F ig u re  1.  Ages o f p e rs ons  w it h  Br oad S t r e e t  pn eu mon ia  ra nged  fro m 19 -7 6 y e a rs  w it h  
a mean o f 4 9 .3  y e a rs . T w en ty -t h re e  ca se s  w er e in  m ale s.  F iv e ca se s  w er e f a t a l .
In  9 c a s e s , th e  pe rs o n s  w er e known to  ha ve  w al ke d on  th e  same s id e  o f  Br oa d S t r e e t  
as  H o te l A, in  14 on  th e  o th e r  s id e  o f  th e  s t r e e t ,  and  in  1 on  b o th  s id e s ;  in fo rm a­
t i o n  i s  n o t a v a i la b le  on  th e  o th e r  14 . F iv e ca se s  ad m it te d  to  some c o n ta c t w it h  
L e g io n n a ir e s  d u rin g  th e  c o n v e n ti o n ; 8 ha d a tt e n d e d  th e  E u c h a r is t i c  C ongre ss .

To de te rm in e  i f  i l l n e s s  re sem b li ng  L e g io n n a ir e s ' d is e a s e  was o c c u rr in g  a p a r t 
fro m th e  Amer ican  Leg io n C on ven tion  and H o te l A, 2 su rv ey s  w er e do ne  o f  i l l n e s s  se en  
in  P h il a d e lp h ia  h o s p i ta l s .  In  th e  f i r s t ,  3 h o s p i ta l s  s e rv in g  c e n te r  c i t y  P h il a d e l­
p h ia  (G ra duat e H o s p i ta l , P en n sy lv an ia  H o s p i ta l , an d Thomas J e f f e r s o n  U n iv e rs it y  
H o sp it a l)  p e rm it te d  th e  re vie w  of em erg ency  room an d adm is si on  re c o rd s  o f  p a t i e n t s  
see n  a f t e r  J u ly  1 , 19 76 . S ix  EIS  o f f i c e r s ,  2 fo r  ea ch  h o s p i t a l ,  re v ie w ed  th e se  
re c o rd s  fo r  p e rs o n s  who me t th e  c l i n i c a l  c r i t e r i a  o f  a c a se  b u t who w ere n o t con­
s id e re d  ca se s  o f  L e g io n n a ir e s ' d is e a s e . In  F ig u re  4 i s  shown th e  d i s t r i b u t i o n  in  
tim e o f  th e se  i l l n e s s e s  be tw ee n J u ly  1 an d Aug us t 9.  No ev id en ce  o f  an  un u su a l in ­
c id en ce  o f  d is e a s e  i s  seen  ab ou t th e  ti m e o f  th e  o u tb re a k  o f  L e g io n n a ir e s ' d is e a s e .
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Fig. 3  BROAD STREET PNEUMONIA COMPARED WITH LEGIONNAIRES' DISE ASE, BY DATE OF 
ONSET, PH ILA DE LPHIA,  JULY I -  AUGUST 18, 1976
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F ig .4  ILLNESS RESEMBLING LEGIONNAIRES' DISEASE SEEN IN
3 CENTER CITY PHILADELPHIA HOSPITALS JULY l-AUG. 9, 1976



The P h il a d e lp h ia  C it y  H ea lt h  D ep ar tm en t has re c e iv e d  fro m lo c a l  h o s p i ta ls  a 
l i s t i n g  o f  a l l  em erge nc y room v i s i t s  by  f i n a l  d ia g n o s is  fo r  th e  l a s t  s e v e r a l y e a rs .
As a se co nd mea su re  o f  i l l n e s s  o c c u rr in g  in  P h il a d e lp h ia  a p a r t  fro m th e  Ame ric an  
Le gion  C onven ti on , th e  em erg ency  room  re co rd s  o f  11 P h il a d e lp h ia  h o s p i ta ls  w ere scan ­
ned fo r  d ia gnose s  o f  "p neu m onia ."  On ly p e rs ons  18 y e a rs  o ld  and o v er w er e in c lu d e d . 
Data f o r  197 6 w er e c o l le c te d  by EIS  o f f i c e r s  who v i s i t e d  in d iv id u a l h o s p i ta l s  to  in ­
s p e c t fo rm s th a t  ha d n o t y e t be en  s u b m it te d  to  th e  C it y  H ea lt h  D ep ar tm en t;  d a ta  fo r  
1974  an d 1975  w ere a v a il a b le  a t  th e  C it y  H ea lt h  D ep ar tm en t.  The d i s t r i b u t io n  o f 
"p ne um on ia" v i s i t s  a t  th e  11 h o s p i ta l s  i s  shown in  F ig u re  5.  Fo r 197 4- 19 75 , th e
number o f v i s i t s  p e r wee k ra nged  g e n e ra ll y  
be tw ee n 10 an d 20 fo r  th e  p e r io d  J u ly  1-  
Se pt em be r 15 and  th en  ro se  t h e r e a f t e r .
Fo r 19 76 , a r i s e  ab ov e 20 ca se s  p e r  wee k 
be ga n on  A ug us t 2 , th e  f i r s t  day o f  in ­
te n se  p u b l i c i t y  ab out L e g io n n a ir e s ' 
d is e a s e , an d th e  ca se  co unt re m ai ne d h ig h  
comp are d to  p re v io u s  y e a rs  u n t i l  e a r ly  
Sep te m ber . W he ther  t h i s  in c re a s e  in  
em erge nc y room  d ia gnose s  o f  pneumon ia 
r e p re s e n te d  a tr u e  in c re a s e d  in c id e n c e  
o f d is e a s e , g r e a te r  u t i l i z a t i o n  o f em er­
gen cy room s by p ers ons  w it h  th a t  d ia g n o sis , 
o r  a ch ang in g  th re sh o ld  among p h y s ic ia n s  
fo r  d ia g n o sin g  pneumon ia i s  n o t kno wn, 
bu t th e re  was  no in c re a s e  in  th e  we eks 
s in c e  th e  o u tb re ak  in  th e  numb er o f  p e r ­
so ns d ia gnose d  on dea th  c e r t i f i c a t e s  in  
P h il a d e lp h ia  as  hav in g  d ie d  fro m pneumonia 
o r  in f lu e n z a  (F ig u re  6 ) .
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E nvir on m en ta l s u rv e y . I n v e s ti g a ti o n  o f  v a r io u s  p a r t s  o f  th e  in an im ate  en ­
vir onm en t o f  H ote l A we re  c a r r i e d  ou t In  Aug us t to  de te rm in e  I f  ch an ge s In  th e  p h y s i­
c a l  en vi ro nm en t o f  th e  h o te l  may ha ve  ta ken  p la c e  In  te m pora l a s s o c ia t io n  w it h  th e  
L e g io n n a ir e s ' C onv en tion . Samp les  were o b ta in e d  fro m th e  en vi ro nm en t in  and ar ou nd  
th e  h o te l  fo r  su bse quen t la b o ra to ry  s tu dy  an d e v a lu a ti o n .

G en er al  d e s c r ip ti o n  o f  th e  h o te l -  H o te l A was  c o n s tr u c te d  in  19 04 . I t  had 
be en  e x te n s iv e ly  m odif ie d  and  re n o v a te d  s in c e  o r ig i n a l  c o n s t r u c t io n ,  p a r t i c u l a r ly  
w it h  re s p e c t to  sy st em s f o r  c o o li n g  and v e n t i l a t in g  th e  a re a s  use d by  h o te l  g u e s ts . 
H ote l g u es ts  were ho us ed  in  app ro x im ate ly  700 room s on f lo o r s  2 th ro ugh  16 . The 
17th  f lo o r  o f  th e  h o te l  was  a s e r v ic e  a r e a , and th e  18th  f lo o r  had a s e r ie s  o f mee t­
in g  room s. The re  w er e 4 f lo o r s  be tw ee n th e  lo bb y and th e  2nd f l o o r ,  th e  f i r s t  le v e l 
c o n ta in in g  g uest room s: th e  lo bb y f lo o r  whi ch  i s  s l i g h t ly  abov e s t r e e t  le v e l  in ­
cl uded  a r e g i s t r a t i o n  desk , s e v e r a l sh op s and a i r l i n e  o f f i c e s ,  l a d l e s ' and  m en 's  
room s, 2 r e s ta u ra n ts  and  lo u n g e s , a k i t c h e n , and 2 fu n c ti o n  room s;  th e  ma in m ez za ni ne  
f lo o r  In c lu ded  th e  up pe r p a r t  o f  some rooms on  th e  lo bb y f l o o r ,  and  a num ber  o f  adm in­
i s t r a t i v e  o f f i c e s ;  th e  f i r s t  f lo o r  in c lu d ed  o f f i c e s ,  m eet in g  ro om s,  and th e  h o te l 
b a ll ro o m ; and th e  f i r s t  m ez za ni ne  f lo o r  In c lu d ed  th e  upper  p a r t  o f  a number o f  me et­
in g  ro om s,  in c lu d in g  th e  b a ll ro o m , and  some o f f i c e s .  T her e w er e 3 f lo o r s  be low th e 
lo bb y f l o o r :  a k it c h e n  f lo o r ;  th e  n ex t f lo o r  known as  th e  ba se m en t whi ch  in c lu d ed  a 
num ber  o f  lo c k e r  and o th e r  ro om s; and  th e  f lo o r  be low t h i s , th e  su bb as em en t wh ich 
co n ta in ed  an  in c in e r a to r ,  an  en g in e room w it h  a i r - c o n d i t i o n in g  w a te r c h i l l e r s ,  an  
e l e c t r i c  d i s t r i b u t io n  a r e a , 2 la rg e  a i r  exh au st  fa n s  v e n t i l a t i n g  mo st o f  th e  su b­
ba se m en t (a nd  a s m a ll e r  exh au st  fa n  abov e th e  w a te r c h i l l e r s )  , a wine c e l l a r ,  a 
la u n d ry , sewa ge pump s, and w ate r pum ps.  The su bb as em en t was app ro x im ate ly  60 f e e t  
be low th e  l e v e l  o f  th e  su rr o u n d in g  s t r e e t s ;  th e  to p  o f th e  h o te l  was appro x im ate ly  
350 f e e t  ab ov e th e  su rr o u n d in g  s t r e e t s .

G ue st  room s w ere t y p i c a l ly  17 f e e t  x 13 f e e t  w it h  an  a d ja c e n t ba th ro om  and  
c lo s e t .  Two to  4 win dow s in  ea ch  room w it h  a s e p a ra te  ba th ro om  window co u ld  be  op en ­
ed  to  th e  o u ts id e  s t r e e t  o r  l i g h t  w e ll . L a rg er s u i t e s  co m pri s in g  2 o r  3 room s w it h  
2 ba th ro om s w ere lo c a te d  a t  th e  n o r th e a s t an d s o u th e a s t c o rn e r  o f  ea ch  f lo o r  (F ig u re  7) 
and a t  th e  conven ti on  w ere o f te n  re n te d  as  h o s p i t a l i t y  room s.

The in c in e r a to r  s t a c k , th e  ven t fro m th e  2 la rg e  ex h au st  fa ns in  th e  subbase ­
m en t, a i r  in ta k e s  fo r  5 a i r - h a n d li n g  u n i t s  (AHUs) s e rv in g  th e  18th  f lo o r  o f  th e  h o te l  
and th e  a i r  c o n d it io n in g  c o o li n g  to w er  we re  lo c a te d  on th e  ro o f  o f  th e  h o te l .  In  
s e r v ic e  a re a s  abov e th e  18 th  f lo o r ,  th e re  w er e e le v a to r  he ad  m ac hi ne ry  and  s e r v ic e  
rooms fo r  10 o f  th e  h o te l  e l e v a to r s , s to ra g e  a re a s , and 2 p o ta b le  w a te r ta n k s .

Sy ste ms fo r  v e n t i l a t i n g  an d a i r  c o n d it io n in g  th e  H o te l -  H ote l A ha d a c e n t r a l ,  
c h i ll e d - w a te r  sy st em  th a t  was use d  to  coo l mos t o f  th e  b u i ld in g ,  in c lu d in g  g u est 
f lo o r s  2 th ro ugh  15 , m eet in g  room s on  th e  18 th  f l o o r ,  th e  lo bby , and th e  3 f lo o r s  be­
tw een th e  lo bb y and th e  2nd  f lo o r .  The  a i r - c o n d i t i o n in g  sy st em  was in s t a l l e d  in  19 54 , 
when 2 C a r r ie r  r e f r i g e r a t i o n  mac hi ne s (800  " to n "  an d 600  " to n "  c a p a c it y )  were p la ced  
in  an  "E ng in e Room" in  th e  h o te l  su bbas em en t.  Th es e c h i l l e r s  u t i l i z e d  fr e o n  11 
r e f r ig e r a n t  (t ri ch lo ro m o n o fl u o ro m e th an e ) , whi ch  pr odu ce d c h i l l e d  w a te r (p o ta b le  w a te r 
w it h  adde d ch ro m at es  to  h e lp  c o n t ro l c o r ro s io n )  th a t  was  c i r c u la t e d  th ro ughou t th e  
h o te l  to  app ro x im ate ly  60 a i r - h a n d li n g  u n it s  (AHUs) in  th e  b u il d in g  (F ig u re  7 ) ; mo st 
b u t n o t a l l ,  o f th e se  AHUs a ls o  we re  I n s t a l l e d  in  19 54 . The a i r - c o n d i t io n in g  c h i l l e r s  
w ere co o le d  by w a te r c i r c u la t e d  th ro ugh  a s e p a r a te  sy st em  to  co nd en se  th e  r e f r i g e r a n t ;  
th i s  co o li n g  w a te r was  I t s e l f  coo le d  th ro ugh  th e  use  o f  a "c o o li n g  to w er " on  th e  ro o f 
o f  th e  h o te l .
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The c h i l l e d  w a te r  sy st em  was  d esig n ed  w it h  an  au to m ati c  makeup to  re p la c e  
(f ro m  th e  p o ta b le  w a te r sy st em ) w a te r  l o s t  fro m th e  sy st em  due to  le akage  a t  pumps 
o r  v a lv e s . The sy st em  was c o n tr o ll e d  by  a f l o a t  v a lv e  in  a c h i l l e d  w a te r expansi on  
ta nk  in  a s e r v ic e  a re a  abov e th e  18 th  f lo o r  o f  th e  h o te l . The  au to m a ti c  makeup 
sy st em  had be en  in o p e ra ti v e  fo r  an  unknown p e r io d  p r io r  to  th e  o u tb re a k  due to  a 
f a u l ty  f l o a t  v a lv e  in  th e  ex pansi on  ta n k . T h e re fo re , s in c e  th e  sy st em  g ra d u a ll y  
l o s t  w a te r over  ti m e , th e  c h i l l e d  w a te r p ip e s  a t  th e  h ig h e s t le v e l o f  th e  h o te l  ha d
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become f i l l e d  w it h  a i r .  The h ig h e s t AHU in  th e  h o te l  se rv ed  th e  "R ose G arde n"  m ee ting  
room on th e  18 th  f lo o r ;  when th i s  AHU lo s t  i t s  co o li n g  a b i l i t y  th e  h o te l  e n g in ee r in g  
s t a f f  knew th a t  th e  ex pansi on  ta nk  was em pty  and th ey  us ed  a gar den  hos e to  r e f i l l  
th e  ex pansi on  ta nk  by a co n n ec ti o n  be tw ee n a v a lv e  on th e  c o o li n g  to w er  makeup w ate r 
sy st em  (p o ta b le  w a te r)  and a va lv e  on th e  AHU s e rv in g  th e  Rose Gar de n.  The hose  was 
so met im es  l e f t  in  p la c e  a f t e r  th e  c h i l l e d  w a te r  sy st em  was f i l l e d ,  whi ch  c re a te d  a 
p o t e n t i a l  "c ro s s  co n n e c ti o n ."  T his  c ro ss  co n n ec ti o n  was  f i r s t  seen  d u rin g  an  in sp ec ­
t i o n  o f  th e  h o te l  on  Aug us t 7,  19 76 .- The ho se  was im m ed ia te ly  d is co n n e c te d  a t  th a t  
ti m e , a bac kflow  p re v e n te r  i n s t a l l e d ,  and  th e  f l o a t  v a lv e  in  th e  expansi on  ta nk  was 
re p la c e d . U n ti l th e  i n s t a l l a t i o n  o f  th e  ba ck flow  p r e v e n te r , ha d th e  hose  be en  l e f t  
in  p la c e  w it h  th e  v a lv e s  a t  b o th  en ds  l e f t  open , i f  th e  pumps su p p ly in g  w ate r a t  th e  
p o in t o f  th e  c ro ss  co nnecti on  w it h  th e  p o ta b le  w ate r sy st em  f a i l e d ,  and  i f  th e  2 ch ec k 
v a lv es  le a k e d , i t  i s  co n ce iv ab le  th a t  a lo w -p re ssu re  c o n d it io n  in  th e  p o ta b le  w ate r 
sy st em  cou ld  ha ve  ca use d ch ro m ate t r e a te d  w a te r fro m th e  c h i l l e d  w a te r sy st em  to  be 
dra wn  in to  th e  p o ta b le -w a te r  sy st em  o f  th e  h o te l . The re  i s  no re co rd  o r  in d ic a t io n  
th a t  su ch  a s i t u a t i o n  ev e r o cc u rr e d .

On ly c h i l le d  w a te r was  c i r c u la t e d  to  th e  AHUs in  th e  h o te l  d u ri n g  th e  l a t e  
s p r in g , sum mer, and  f a l l  when  th e y  w ere us ed  to  co o l th e  h o te l .  A ll  b u t 2 o f th e 
AHUs in  th e  h o te l o p e ra te d  by  "r ough" ( lo w -e f f ic ie n c y )  f i l t e r i n g  a i r  m ix tu re s  con­
s i s t i n g  o f  app ro x im ate ly  3 /4  r e c i r c u la te d  a i r  an d 1 /4  o u ts id e  a i r ,  c o o li n g  th e  a i r ,  
and c i r c u la t in g  i t  to  th e  i n t e r i o r  sp ace  o f  th e  h o te l se rv ed  by th a t  AHU. Two AHUs 
in  th e  h o te l  su p p li e d  100  p e rc e n t r e c i r c u la te d  a i r :  One u n i t  was lo c a te d  over  th e  
r e g i s t r a t i o n  de sk  in  th e  h o te l  lo bb y to  a s s i s t  o th e r  u n i t s  in  co o li n g  th e  lo b b y , 
and th e  o th e r  was lo c a te d  ab ov e th e  a i r - c o n d i t io n in g  c h i l l e r s  in  th e  su bb as em en t o f  
th e  h o t e l .  The r e c i r c u la t in g  AHU in  th e  h o te l  lobb y ha d 2 m e ta l f i l t e r s  th a t  had  
lo w er  e f f i c ie n c y  and  w ere c le an ed  by a d i f f e r e n t  me tho d th a n  o th e r  f i l t e r s  in  o th e r  
h o te l  AHUs; th e re  w ere no f i l t e r s  us ed  in  th e  r e c i r c u la t in g  AHU abov e th e  a i r - c o n ­
d i t io n in g  c h i l l e r s .

The f i l t e r s  in  a l l  b u t th e  lo bb y AHU we re  wa shed w it h  ho t w ate r and r e - o i le d  
w it h  n o n -re c la im e d , SAE 30-w ei ght lu b r i c a t in g  o i l  (C it g o , NJ ) a t  th e  b eg in n in g  of 
th e  1976 a i r  co o li n g  se aso n  (AHUs w ere f i r s t  tu rn ed  on  f o r  c o o li n g  purp ose s in  1976 
on  A p r il  1 5 ).  Th er e i s  no  reco rd  w het her th e se  f i l t e r s  ha d be en  re c le an e d  o r  r e - o i le d  
s in c e  A p ril  19 76 . Ho we ver, th e  a i r  f i l t e r s  in  th e  AHU in  th e  lo bby w er e c le an ed  on 
Aug us t 6 , an d p ro bab ly  th ey  w er e c le an ed  more th an  1 tim e e a r l i e r  in  1976 as  w e ll .
The c le a n in g  p ro cedu re  fo r  th e  f i l t e r s  fro m th i s  AHU c o n s is te d  o f  d ip p in g  them in  a 
s o lu t io n  o f  "O ak it e"  fo ll ow ed  by  r e - o i l i n g  w it h  th e  same o i l  us ed  fo r  a l l  o th e r  f i l ­
t e r s  in  th e  h o te l .  R ec le an in g  th e  f i l t e r s  in  th i s  AHU a p p a re n tl y  had  n o t be en  bas ed  
on  a sch ed u le  b u t r a th e r  upo n com pla in ts  fro m h o te l lo bb y em pl oy ee s o f  po or flow  o f 
co o l a i r  when th e  a i r  f i l t e r s  becam e c lo gged . The lo bb y em pl oy ee s had r e g i s te r e d  
su ch  a co m p la in t th e  we ek fo ll o w in g  th e  conven ti on  and a c c o rd in g ly  t h i s  f i l t e r  was 
c le an ed  on Aug us t 6.

Rev iew  o f h o te l  p u rc h as in g  re c o rd s  and  d is c u s s io n s  w it h  h o te l  en g in e e r in g  p e r ­
so n n e l re v e a le d  th a t  app ro x im ate ly  300 pounds  p e r month  o f fr eo n  11 had  be en  le a k in g  
fro m th e  la r g e r  (800  " to n " )  c h i l l e r  in  th e  h o te l  su bb as em en t d u ri n g  th e  1976 co o li n g  
sea so n . Th es e le a k s  mos t p ro bab ly  w er e th ro ugh  d e fe c ti v e  s e a l s  on  th e  c h i l l e r  and  
th ro ugh  s a f e ty  d ev ic e s  on th e  u n i t .  With  th e  ex c ep ti o n  o f 2 d a y s , th e  600  " to n "  
c h i l l e r  was  n o t ru n  d u ri n g  th e  summer  197 6 co o li n g  sea so n . Fre on  th a t  le aked  from 
th e  800  " to n "  c h i l l e r ,  pr es um ab ly  in  th e  ga se ou s s t a t e ,  a p p a re n tl y  was v e n t i l a te d  ou t 
o f  th e  su bb as em en t o f  th e  h o te l  by  a 9 ,0 00  cub ic  f e e t  p e r  m in ute  (CFM) e x h a u s t - a ir  
fa n  lo c a te d  ab ov e th e  a i r - c o n d i t io n in g  c h i l l e r s  in  th e  eng in e  room . T h is  exhaust ed  
a i r  was d is ch a rg ed  ab out 20 f e e t  ab ov e s t r e e t  le v e l  on th e  C h an c e ll o r S t r e e t  s id e  of 
th e  h o te l .  A p ip ed  s a f e ty  v e n t sy st em  fro m th e  2 c h i l l e r s  a ls o  d is ch a rg ed  o u t o f  th e 
h o te l  on th e  C hance ll o r S t r e e t  s id e ,  a t  a lo c a ti o n  on ly  app ro x im ate ly  3 f e e t  fro m th e 
lo c a ti o n  o f  th e  ex h a u st  d is c h a rg e  fro m th e  9, 000 CFM fa n . I t  i s  p o s s ib le  th a t  some 
o f  th e  a i r  v e n t i l a te d  o u t o f th e  h o te l  by  th i s  fa n  may ha ve  be en  r e c i r c u la te d  ba ck  
in to  th e  su bb as em en t th ro ugh  an  a i r  s h a f t  op en in g im m ed ia te ly  a d ja c e n t to  th e  p o in t 
o f  e x h a u s t.  Ho we ver, i t  i s  u n li k e ly  th a t  t h i s  occu rr ed  s in c e  th e  exhaust ed  a i r  was 
warm and  was  b e in g  fo rc ed  up and o u t o f  th e  h o te l . The re m ain der o f th e  su bb as em en t 
( o th e r  th an  th e  eng in e  room) was  v e n t i l a te d  co n ti n u o u s ly  by  2 la r g e  fa n s  e x h a u sti n g
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ap p ro x im ate ly  70 ,0 00  CFM th ro ugh  an  a i r  s h a f t  th a t  ex te nded  up th ro ugh  th e  h o t e l ,  d i s ­
ch a rg in g  on  th e  ro o f .

T he re  w ere o th e r  a i r  ex h a u sts  from  th e  h o te l . The re  w ere smoke ex h a u sts  fro m 
4 fu n c ti o n  room s on  th e  lo w er  f lo o r s  o f  th e  h o te l  th a t  w er e use d when nee ded  a t  ti m es  
when th e se  rooms a re  occu p ie d . In  a d d i t io n ,  4 o th e r  ex h a u st fa n s  v e n t i l a te d  in to  th e  
bottom  o f  th e  h o te l  " l i g h t  c o u r ts "  (F ig u re  7)  from  a h o te l  k i t c h e n ,  a l a d i e s ' roo m,  
and  a d is hw as h in g  room.

On g u e s t f lo o r s  fro m 2 th ro ugh  15 , th e r e  w er e 2 AHUs on ea ch  f l o o r ,  1 ea ch  
lo c a te d  on  e i t h e r  s id e  o f  th e  c e n t r a l  c o r r id o r  n ea r th e  e n tr a n c e s  to  th e  main h o te l  
e l e v a to r s . Fo r ea ch  f lo o r  th e  AHU on  th e  e le v a to r  s id e  o f  th e  c e n t r a l  c o r r id o r  su p­
p l ie d  co o l a i r  to  a l l  th e  room s on  t h a t  s id e  o f  th e  f lo o r  (a p p ro x im a te ly  o n e - th ir d  
o f  th e  t o t a l  room s on  th e  f l o o r ) ;  th e  o th e r  AHU fu rn is h e d  c o o l a i r  to  th e  re m ain d er.
The a i r  in ta k e s  (o ne  p e r  AHU) p ro v id in g  o u ts id e  a i r  ducte d  in to  ea ch  o f  th e  AHUs on 
ea ch  f lo o r  w er e lo c a te d  in  th e  2 " l i g h t  c o u r ts "  o f th e  h o te l .  The a i r  in ta k e s  w ere 
covere d  w it h  g r i l l e s  o r  g ra t in g s  t h a t  w er e n o t r e a d i ly  a c c e s s ib le  to  h o te l  g u e s ts , 
and th e re  w er e no b i r d  d ro pp in gs o r  f e a th e r s  n e a r  th e se  a i r  i n t a k e s , ev id en ce  th a t  
b i r d s  ha d n o t ro o s te d  n e a r  them .

The room s on  th e  16 th  f lo o r  o f  th e  h o te l  w er e coo le d  by  in d iv id u a l  a i r c o n d l-  
t l o n e r s .  In  a d d i t io n ,  o th e r  " s in g le "  a i r - c o n d i t i o n in g  u n i t s  w er e lo c a te d  in  th e  
h o te l  to  s e rv e  v a r io u s  sh o p s, a i r l i n e  o f f i c e s ,  o th e r  o f f i c e s ,  an d one p u b li c  h o te l 
room on  th e  ma in f lo o r .

On h o te l  f lo o r s  2 th ro ugh  15 (F ig u re  7 ) , a i r  was  s u p p li e d  to  each  g u es t room 
th ro ugh  a s u p p ly - a i r  d uc t sy st em  ru n n in g  ab ov e a f a l s e  c e l l i n g  in  th e  h a l l s  o f th a t  
f lo o r . Supply -a nd r e t u r n - a i r  g r i l l e s  w er e lo c a te d  in  ea ch  g u e s t room o f  th e  h o te l  
on th e se  f lo o r s ;  a th e rm o s ta t th a t  o p e ra te d  pneu m at ic  dampe rs  was  p la c e d  in  ea ch  room  
to  c o n t r o l te m p e ra tu re s  by  open in g  and c lo s in g  th e  s u p p ly - a i r  g r i l l e .  A ir  i s  r e tu r n ­
ed  fro m g u e s t room s to  AHUs in  a ple nu m su rr o u n d in g  th e  s u p p ly - a i r  d u c ts  w it h in  th e  
sp ace  ab ov e th e  f a l s e  c e i l i n g  o f th e  h a l l s .  A ppro xim ate ly  o n e - fo u r th  o f  th e  coo le d  
a i r  su p p li e d  to  g u es t room s le aked  fro m win dow s o r  th ro ugh  w a ll s  o f th e  b u il d in g ; 
t h i s  l o s t  a i r  was re p la c e d  by  th e  a i r  draw n in  th ro ugh  a i r  in ta k e s  in  th e  " l i g h t  
c o u r t s . "

A ll  th e rm o s ta ts  in  g u es t room s o f th e  h o te l  w ere o p e ra te d  by tu b in g  w it h  
p r e s s e d - f i t  pn eu m at ic  f i t t i n g s ,  an d no  w eld in g  was  done  on  th e se  sy ste m s .

E le v a to rs  -  Ther e w er e 4 main e le v a to r s  in  th e  lo bb y o f th e  h o t e l ,  2 o th e r s  
on  th e  W alnu t S t r e e t  s id e  o f  th e  h o t e l ,  2 s e r v ic e  e l e v a to r s ,  2 ba ll ro o m  e l e v a to r s ,
1 su pp ly  e l e v a to r ,  an d 1 e le v a to r  f o r  i n c in e r a t o r  a sh e s . The to p  and th e  bottom  o f  
th e  f i r s t  10 o f  th e se  12 e l e v a to r s , an d b o th  l e v e l s  o f  th e  e le v a to r  hea ds o f  ea ch  o f 
th e  10 w er e in s p e c te d . No u n usual c h a r a c t e r i s t i c s  o f  e le v a to r  o p e ra t io n  o r  m ain te n ­
an ce  w er e no te d  o r  re v e a le d  in  d is c u s s io n s  w it h  h o te l  p e rso n n e l o r  in d iv id u a l s  r e s ­
p o n s ib le  fo r  c o n t r a c t m ain te nan ce  of th e  h o te l  e l e v a to r s .

W ater  supp ly  -  P o ta b le  w a te r  wa s su p p li e d  to  th e  h o te l  th ro ugh  th e  m u n ic ip a l 
sy st em  o f  th e  C it y  o f  P h il a d e lp h ia . T h is  w a te r  was pumped fro m th e  su bbas em en t to
2 s t e e l  ta n k s  lo c a te d  app ro x im ate ly  30 f e e t  ab ov e th e  18 th  f lo o r  o f  th e  h o te l  in  a 
s e r v ic e  a r e a . The  to p  o f  ea ch  o f  th e se  ta n k s  was  op en  to  th e  a i r  on  ea ch  en d o f  th e  
f i l l i n g  v a lv e s . At  th e  tim e o f  th e  ep id em ic  an d u n t i l  A ug us t 7 , 19 76 , i t  was p o s s ib le  
fo r  an yo ne  to  ha ve  ac cess  to  th e  w a te r  ta n k s  th ro ugh  2 bac k s t a i r s  fro m th e  18 th  f lo o r  
th ro ugh  2 unlo cked  d o o rs .

The w a te r ta nks  w er e k ep t f u l l  by  flo w v a lv e s  th a t  s ig n a l le d  low  w a te r  le v e ls  
and tu rn e d  on  ba se m en t pumps to  m a in ta in  th e  ta n k  a t  th e  f u l l  l e v e l .

On Aug us t 7 , 19 76 , i t  was  n o te d  th a t  th e r e  was  a p o t e n t i a l  c ro s s  c o n n e c ti o n  
bet w ee n th e  h o te l  c h i ll e d - w a te r  sy st em  an d p ip in g  su p p ly in g  th e  p o ta b le  w a te r ta n k s  
in  th e  s e r v ic e  a re a  n ex t to  th e  ta n k s  (v id e  s u p ra ) . R e p re se n ta ti v e s  o f  th e  P h il a ­
d e lp h ia  W at er  D ep ar tm en t de te rm in ed  su b se q u en tl y  th a t  t h i s  c ro s s  co n n e c ti o n  ha d 
a p p a re n tl y  be en  p re s e n t i n t e r m i t t e n t ly  f o r  y e a r s , an d t h a t  i t  ha d bee n use d r e g u la r ly  
to  r e f i l l  th e  ta nk  a t  th e  h ig h e s t p o s i t i o n  in  th e  c h i l le d - w a te r  sy st em  when  t h i s  w a te r 
sy st em  ta n k  was  low .

A c i r c u l a t i n g ,  h o t- w a te r  sy st em  was  p ro v id ed  to  g u e s t rooms in  th e  h o t e l .  In  
a d d i t io n , th e r e  w ere 4 f i r e  s ta n d p ip e s  ex te n d in g  up to  th e  1 8 th  f lo o r  o f  th e  h o te l .  
The se  s ta n d p ip e s  c o n ta in ed  p o ta b le  b u t s ta g n a n t w a te r , w hic h d id  n o t move from  th e



s ta n d p ip e s  excep t du ri n g  th e  r a r e  o cc u rr e n ce  o f a f i r e  o r  y e a r ly  when th e  f i r e  v a lv e s  
on  ea ch  f lo o r  on  ea ch  s ta n d p ip e  w ere ch ec ke d to . s e e  th a t  th ey  o p e ra te d .

Ic e  -  The h o te l  ha d ab out 20 ic e  mac hine s in  s e r v ic e  a re a s  n o t a v a i la b le  to  
g u e s ts . In  a d d i t io n , th e re  w ere 4 ic e  mac hi ne s th a t  w ere cap ab le  o f  m anu fa ctu ri ng  
1,0 00 to  1 ,4 00  pounds  o f  ic e  p e r  day  lo c a te d  fo r  g uest use  on  f lo o r s  3 , 6 , 9 , and 13 . 
I t  was  re p o r te d  by members o f  th e  h o te l  s t a f f  th a t  a l l  ic e  pr oduc ed  by  th e se  mac hi ne s 
was im m ed ia te ly  us ed  up as  so on  as  L e g io n n a ir e s  a r r iv e d  in  th e  h o te l  a t  th e  tim e o f 
th e  c o n v e n ti o n . More ic e  was use d  by  th e  L e g io n n a ir e s  d u rin g  t h e i r  con v en ti o n  th an  
was  a v a i la b l e  fro m th e se  4 mac hi ne s an d l i t t l e  was purc has ed  fro m th e  h o te l  room s e r ­
v ic e ;  r a t h e r ,  la rg e  q u a n t i t i e s  o f  i c e ,  m ost ly  as  ba gg ed  cu b e s,  b u t some as  b lo ck  i c e ,  
w er e p u rc hased  fro m many so u rc es  ar ou nd  P h il a d e lp h ia  and  b ro ugh t in to  th e  h o te l  fo r  
use  in  co o li n g  bev era ges  d u ri n g  th e  co n v en ti o n .

The p r in c ip a l  ic e  p la n t  s e rv in g  th e  C it y  o f  P h il a d e lp h ia  was  in s p e c te d , and no 
pro bl em s th a t  m ig ht  ha ve  in f lu e n c e d  th e  q u a l i ty  o f  th e  ic e  w er e fo und .

Steam -  Steam  was purc hase d  by th e  h o te l  fo r  us e in  th e  h o te l  la u n d ry , fo r  
cookin g  in  ja c k e te d  co okers  in  th e  k i t c h e n , and fo r  o c c a s io n a l w in te r  use  in  a i r ­
h a n d li n g  u n i t s  d u ri n g  v ery  co ld  w in te r  w ea th er.

Sewage -  S a n it a ry  w as te  fro m th e  h o te l  on a l l  f lo o r s  ab ov e th e  lo bb y d ra in ed  
by  g r a v i ty  in to  th e  sew age  sy st em  o f  th e  C it y  o f  P h il a d e lp h ia . Th es e w aste s  were 
n o t t r e a te d  w it h in  th e  h o te l .  W as tes fro m th e  k it c h e n  l e v e l  o f  th e  h o te l  and  from 
th e  ba se m en t and  su bb as em en t o f  th e  h o te l  d ra in ed  to  sumps be low th e  su bb as em en t wh ere 
th ey  w er e pum ped , u s in g  an  a i r - i n j e c t i o n  sy st em , up to  s t r e e t  l e v e l  to  th e  s a n i ta r y  
se w er s o f  th e  C it y  o f  P h il a d e lp h ia .

A co n ti nuous le a k  o f  " c le a r - lo o k in g "  w a te r was observ ed  in  th e  su bb as em en t o f 
th e  h o te l  under C hance ll o r S t r e e t  b eg in n in g  some tim e in  th e  e a r ly  summer o f  19 76 .
I t  was fo un d in  l a t e  Sep te m be r t h a t  t h i s  le a k  c o n s is te d  o f  w a te r fro m st ea m  le a k in g  
fro m a p ip e  su p p ly in g  th e  h o te l  an d from  a le a k  in  a b r ic k  s a n i t a r y  se w er  3 f e e t  be low 
C h an c e ll o r S t r e e t  ( r e p a ir e d  on Sep te m be r 29 , 19 76 ).  The le a k  was lo c a l i z e d  to  an  a re a  
beh in d  th e  in c in e r a to r  in  th e  su bb as em en t o f  th e  h o te l .

H o te l in c in e r a to r  -  The  o n ly  in c in e r a to r  o f  th e  h o te l  was o p e ra te d  6 da ys  a 
week to  b u m  paper and  o th e r  s im i la r  w aste  g en e ra te d  by h o te l  o p e r a t io n s , b o th  by 
a d m in is tr a ti v e  o f f ic e s  and by  g u e s ts . The in c in e r a to r  was  In sp e c te d  an d ap pr ov ed  
y e a r ly  by  A ir  Management S e rv ic e s  (AMS), P h il a d e lp h ia  H ea lt h  D ep ar tm en t.  The in c in ­
e r a t o r ,  lo c a te d  in  th e  subbas em ent,  c o n s is te d  o f  a h and -f ed  cham ber fo ll ow ed  by  a 
w as her  an d an  a f te r b u r n e r . I t  was  o p e ra te d  by  a h o te l  em ploy ee  who be ga n wo rk a t  
th e  h o te l  on  J u ly  12 , 19 76 . D ur in g an  in s p e c ti o n  o f th e  in c in e r a to r  and th e  in c in ­
e r a t o r  o p e ra t io n  by  th e  AMS d u rin g  th e  a f te rn o o n  o f  A ug us t 26 , 19 76 , i t  was  no te d  
th a t  th e  in c in e r a to r  ha d n o t bee n o p e ra te d  w it h  th e  a f t e r b u r n e r  excep t d u rin g  in c in ­
e r a t o r  c h a rg in g ; t h i s  was im pro per  b ecause  th e  a f t e r b u r n e r  shou ld  ha ve  bee n us ed  u n t i l  
a l l  f i r e  was  o u t in  th e  b u rn in g  ch am be r to  re duce  th e  am ount o f  smoke p ro duce d . The 
h o te l  was as ked  to  b eg in  o p e ra ti o n  o f th e  in c in e r a to r  c o r r e c t ly  a t  th e  tim e o f  th e  
Aug us t 26th  in s p e c ti o n . I t  was  o bse rv ed  on  nume rou s o cc asio n s  in  A ug us t th a t  n o ti c e ­
a b le  q u a n t i t i e s  o f w h it e  and  g re y  smoke w er e b e in g  d is ch a rg ed  fro m th e  in c in e r a to r  
s ta c k  a t  th e  to p  o f  th e  h o te l  d u ri n g  d a y l ig h t h o u rs .

H ou se ke ep in g -  H ou se ke ep in g in  h o te l  and  g u est a re a s  c o n s is te d  m ai nl y o f  
c le a n in g  ba th ro om s ea ch  day , va cu um ing c a rp e ts  in  g uest roo ms and in  c o r r i d o r s ,  and  
ch angin g  be d li n e n s  and  to w e ls . Each day d u rin g  house kee pin g  p ro c e d u re s , a su lf am ic  
a c id  t a b l e t  was p la ced  in to  th e  t o i l e t  in  ea ch  ba th ro om  to  deo d o ri ze  and c le a n  th e  
t o i l e t ;  r e s id u e  fro m th i s  t a b l e t  (w hich  co lo red  th e  w a te r b lu e )  was fl u sh e d  down w it h  
th e  f i r s t  f lu s h  o f  th e  t o i l e t .  C a rp e ts  in  g u es t rooms w er e se ld om  sham pooed. Windows 
th ro u g h o u t th e  h o te l  w ere wa shed  by  2 p ers ons  c o n ti n u o u s ly  w ork in g on c o n t r a c t fo r  th e  h o te l .

P e s t c o n t ro l -  P e s t c o n t r o l in  th e  h o te l was pe rf or m ed  by a c o n t r a c t fi rm  th a t  
v i s i t e d  f o r  3 to  4 hours  tw ic e  a w ee k,  on Tu esda y m or ni ng  and F ri day  even in g . Thi s 
a c t i v i t y  was co nd uc te d p r im a r il y  in  th e  lo bb y and  lo w er  f lo o r s  o f  th e  h o t e l ,  m ai nl y 
in  fo o d -a n d -d r in k -p re p a ra ti o n  a r e a s ,  lo c k e r  ro om s,  and  s e rv in g  a re a s . The  o p e ra ti o n  
o f  th e  p e s t c o n t ro l p e rs o n n e l was  obse rv ed  in  d e t a i l  d u r in g  ea ch  o f th e  2 s e rv ic e  
p e r io d s  in  a week in  A ugust , and no  u n ac cep ta b le  p r a c t ic e s  w er e n o te d . R e la ti v e ly
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n o n - to x ic  p e s t i c id e s  were us ed  (d ia z in o n  and pyre th ru m  w it h  p ip e ro n y l b u to x ld e )  and 
th e re  was  no ev id ence  th a t  th ey  we re  e i t h e r  in c o r r e c t l y  o r  o v e r -z e a lo u s ly  a p p li e d .
On ly 2 room s us ed  by  g u e s ts  in  th e  h o te l  w ere sp ra yed  fo r  p e s ts  d u rin g  J u ly  19 76 ; 
on e g u e s t 's  room was  t r e a te d  on J u ly  8 f o r  r e p o r te d  m osq uit oes  an d th e  room  o f  a 
pe rm an en t r e s id e n t on  J u ly  12 fo r  an  unknown rea so n .

La un dr y -  S h e e ts , to w e ls , p il lo w c a s e s , an d c e r t a in  unif orm s use d  by th e  
h o te l  s t a f f  w ere la u n d ere d  in  th e  h o te l  la u n d ry . No s p e c i a l  o r  u n usual p ro cedu re s  
w er e n o te d  in  la und ry  o p e r a t io n , an d th e  la und ry  ha d be en  u s in g  th e  sam e ch em ic als  
and p ro c e d u re s , su p e rv is e d  by  th e  same p e r s o n n e l , fo r  many y e a rs .

H ote l food  s e r v ic e  -  D ur in g th e  ti m e o f  th e  L e g io n n a ir e s ' C onven ti on , a lm ost  
no food  was  s o ld  to  in d iv id u a ls  a t te n d in g  o r  p a r t i c i p a t i n g  in  th e  c o n v e n ti o n , e i t h e r  
in  th e  d in in g  a re a s  o f  th e  h o te l  o r  th ro u g h  room s e r v ic e . An in s p e c ti o n  o f  th e  food  
s e r v ic e  o p e ra ti o n  in  th e  h o te l  was made by  th e  P h il a d e lp h ia  H ea lt h  D ep ar tm en t in  
Aug us t 19 76 ; some m in or  d e f ic ie n c ie s  w ere fo und , and th ey  w er e im m ed ia te ly  c o r r e c te d .

Io n iz in g  r a d i a t i o n  -  Fo r app ro x im ate ly  2 hours  d u rin g  a w ork in g day in  
Aug us t 197 6 fo ll o w in g  th e  o u tb re ak  an  in d iv id u a l w eari ng  a r a d i a t i o n  m onit o r s e n s i ­
t i v e  to  1 mr walke d th ro u g h o u t th e  g u e s t a re a  o f  th e  h o te l .  The re  was no  ev id en ce  
o f  io n iz in g  r a d i a t i o n  d u rin g  t h i s  ti m e w it h in  th e  s e n s i t i v i t y  o f  th e  m eas uri ng  dev ic e  
use d .

Are as  ar ou nd  h o te l  -  On Aug us t 13 , 19 76 , th e  sub way co ncours e an d th e  sub way 
be low th e  co ncours e in  f r o n t  o f  H o te l A was in s p e c te d  in  d e t a i l  w it h  mem bers  o f  th e  
s t a f f  o f  th e  S o u th e a s te rn  P en n sy lv an ia  T ra n s p o r ta ti o n  A u th o rit y  (SEPTA).  I t  wa s ob -.  
s e rv ed  th a t  th e  la r g e  q u a n t i t i e s  o f  a i r  move up an d down fro m th e  sub way concours e 
in to  th e  a re a  in  f r o n t  o f  H o te l A th ro ugh  a sy st em  o f  v e n t i l a t i o n  g r i l l e s ,  b u t no 
c h a r a c te r iz a t io n  o f  th e  a i r  c u r re n ts  was  a tt e m p te d . No fa n s  a re  use d f o r  su ch  v e n t i ­
l a t i o n ,  b u t th e  p is to n - a c t io n  o f  t r a in s  movin g ba ck  and f o r th  in  th e  sub way and  
te m p era tu re  d i f f e r e n t i a l s  cause s a i r  to  flo w c o n ti n u o u s ly . A s e r i e s  o f  bat hro om s,  
re c o rd  ro om s,  o f f i c e s ,  and a tr a n s fo rm e r  room  w er e a l l  lo c a te d  in  th e  sub way co ncours e 
a re a  on  th e  s id e  o f  th e  co ncours e n e a re s t  th e  h o t e l ,  b u t no  unusual a c t i v i t i e s  to ok 
p la c e  in  th e se  ro om s,  and th ey  w er e n o t us ed  to  s to r e  any  p o t e n t i a l l y  hazard ous 
ch e m ic a ls .

Rec or d o f  s p ra y in g  o f  t r e e s  in  f r o n t  o f  H o te l A, an d sa m pl es  o f  th e  chem ic a ls  
use d in  th e  sp ra y in g  w er e o b ta in e d  fro m th e  fi rm  th a t  c o n tr a c te d  fo r  th e  w or k.  P r io r  
to  th e  ep id em ic , th e  t r e e s  w er e l a s t  sp ra y ed  on  Ju ne  2 , 19 76 . The re  w er e ru mor s o f  
f i r e s  in  th e  s t r e e t  a re a  n ea r H o te l A a t  th e  ti m e o f  th e  o u tb re a k . The re  was  no 
ev id ence  o f any f i r e s ,  ex cep t in  a sm a ll  t r a s h  c o n ta in e r  on  Sou th  Br oa d S t r e e t  ab ou t 
2 b lo c k s  fro m th e  h o t e l ;  t h i s  t r a s h  c o n ta in e r  was  obse rv ed  to  be  sm ok ing ea ch  day fo r  
a few m ln utu es  in  m id -A ug us t.

A lth ou gh th e re  was a s t r i k e  o f  r e f u s e  h a n d le rs  in  P h il a d e lp h ia  a t  th e  tim e o f  
th e  ep id em ic , r e fu s e  from  ar ou nd  H o te l A was r e g u la r ly  c o l le c te d  d u rin g  th e  s t r i k e  by 
c o n t r a c t c a r r i e r s .  Thu s,  th e re  was  no  ac cum ula ti on  o f  t r a s h  in  th e  s t r e e t s  n e a r  th e  
h o t e l ;  ro d e n t lc id e s  w er e n o t known to  be us ed  in  th e  a re a  ar ound  th e  h o te l  a t  th e  
tim e o f  th e  ep id em ic , e i t h e r  as  p a r t  o f  th e  r o u ti n e  o r  from  any ne ed  t h a t  m ig ht ha ve  
a r i s e n  because  o f  th e  s t r i k e .

Ther e a re  5 w or ki ng in c in e r a t o r s ,  a l l  li c e n s e d ,  w it h in  3 b lo c k s  o f H o te l A.
AMS in v e s t ig a te d  th e  o p e ra ti o n  o f  th e se  5 I n c in e r a to r s  in  d e t a i l  d u r in g  th e  week o f  
O ct ober 11 , 19 76 . No unusu al c h a r a c t e r i s t i c s  in  o p e ra t io n  o f  any o f  th e se  in c in e r a ­
to r s  w er e n o te d , an d as h  sa m pl es  w er e ta k en  fro m a l l  5.

W ea th er  re c o rd s  -  W ea th er  re c o rd s  in  P h il a d e lp h ia  in d ic a te d  th e  so u th w e s te r ly  
o r  w e s te r ly  wind  d i r e c t i o n  u s u a l f o r  P h il a d e lp h ia  in  J u ly , ch an ge d on  J u ly  22 f i r s t  
to  th e  n o rt h w es t and th en  to  an  e a s t e r ly  d i r e c t i o n ;  by  th e  en d o f  th e  2 3 rd , th e  wind 
d i r e c t i o n  was  g e n e ra ll y  s o u th e r ly  and  re tu rn e d  to  a w e s te r ly  d i r e c t i o n  on  th e  24 th .
Wind sp ee d  was s l i g h t l y  h ig h e r  th an  ave ra ge  on  th e  22nd and abov e av e ra g e  on  th e  23 rd  
and 2 4 th . The re  was  a r e l a t i v e l y  he av y a f te rn o o n  sh ow er  (a bou t 1 .5  cm o f p r e c ip i ­
t a t io n )  on th e  23rd . A te m p era tu re  in v e r s io n  o cc u rr e d  f o r  ap p ro x im ate ly  a da y and a 
h a l f  b eg in n in g  on J u ly  22 endin g  ar ou nd  noon  on  th e  24 th . T h is  in v e r s io n  was acco m­
pan ie d  by  s l i g h t l y  h ig h e r  le v e ls  o f  " r e a c t iv e  hyd ro carb ons" an d ca rb on  mo noxid e 
sa m pl ed  by  th e  AMS in  t h e i r  r e g u la r  a i r  m o n it o ri n g  pr og ra m s in  th e  a re a  ar ou nd H o te l A.
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FURTHER STUDIES

H yp ot he se s fo r  th e  p la c e  and  v e h ic le  o f sp re ad  w er e g en e ra te d  by  in te rv ie w s  
of p a t i e n t s ,  f r ie n d s ,  and  o th e r  L e g io n n a ir e s , and phon e c a l l s  fro m th e  p u b li c . In  
a d d i t io n , s e v e ra l in v e s t ig a t io n s  were s p e c i f i c a l l y  desig ned  to  g e n e ra te  a d d i ti o n a l 
h y p o th e se s :

a . S in g le  day  h o te l  ex posu re  su rv ey
b . C onf er en ce  c a l l  among 4 p a t ie n t s
c . In te rv ie w s  w it h  em plo yee s,  lobb y p e rs o n n e l an d pers o n s  who fre q u en te d  th e  

nei gh bo rh oo d o f  H o te l A.
d . Su rv ey  o f  a numb er o f  h o s p i t a l i t y  room h o s ts .
e . In te rv ie w s  w it h  p e rs ons  who becam e i l l  f i r s t .
S in g le  day  e x p o su re s . I l l  p e rs o n s  (c a se s )  who w er e known to  ha ve  sp en t on ly  

1 day in  th e  h o te l w ere as ke d to  d e s c r ib e  in  d e t a i l  a l l  a c t i v i t i e s  d u rin g  t h e i r  day  
o f  ex posu re  in  o rd e r  to  f in d  common f a c to r s  be tw ee n them and o th e r  c a se s . I n t e r ­
vi ew s w er e h e ld  over s e v e r a l s e s s io n s  in  o rd e r  to  s ti m u la te  memory.  In  2 c a s e s , w al ks  
w er e co nducte d  w it h  th e  pe rs o n  2 we eks  a f t e r  th e  conven ti on  th ro ugh  th e  h o te l  a re a  to  
f u r th e r  im prov e r e c o l le c t io n .

In  20 ca se s  th e  p a t ie n t s  had  1 da y o f  exposu re , 12 o f  whom w er e no n-c on ven ­
t i o n e e r s . Date o f  ex posu re  (F ig u re  8)  ra ng ed  from J u ly  15 to  J u ly  23 . S ix  o f th e  
8 L e g io n n a ir e  ca se s  were ex po se d on J u ly  23 w h il e  3 o f  th e  12 non -L eg io n n a ir e s  w ere 
ex po se d on th a t  d a te .

Fig.  8  INCUBATION PERIOD OF LEG ION NAIRES’ DISEASE FROM SING LE -D AY  EXPOSURES
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In  th e  L e g io n n a ir e  c a s e s , ag es  ra ng ed  from 48 to  64 y e a rs  w it h  a med ian o f 
56 y e a rs  w it h  6 m al es  and 2 fe m ale s . In  th e  non -L eg io n n a ir e  ca se s  ag es ra nge d from 
32 to  72 y ea rs  w it h  a med ian ag e o f 49 y e a rs ; 5 m al es  and 7 fe m al es  w ere a f f e c te d  in  
t h i s  gro up. Fo ur  r e p r e s e n ta t iv e  ca se s  w it h  1 day  o f  ex posu re  a re  p re se n te d  be lo w ;
2 L e g io n n a ir e s  and 2 n o n -L e g io n n a ir e s .

Ca se  129 -  T his  52 y e a r-o ld  man was n o t a L eg io n n a ir e  b u t v i s i t e d  L eg io nna ir e  
f r ie n d s  a t  H o te l A w it h  h is  w if e  on J u ly  22 . He a r r iv e d  in  th e  down town  a re a  on th e  
even in g  o f  J u ly  22 and  par ked  in  a gara ge  ap pro x im ate ly  2- 3 b lo c k s  fro m th e  h o te l .  
A f te r  p a rk in g  he  me t w it h  h is  la w yers  and l a t e r  had 2 d r in k s  a t  a pub ac ro s s  th e 
s t r e e t  fro m th e  g a ra g e . He th en  w al ke d to  H o te l A, sp en t app ro x im ate ly  10 -1 5 m in ute s 
on  th e  s id ew alk  in  f ro n t o f  th e  h o t e l ,  on to p  o f  th e  subway  s te p s .  He th en  walke d
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In s id e  an d w ait ed  by  th e  lo bb y in fo rm a ti o n  de sk  fo r  h is  w if e  to  use  th e  m ez za ni ne  
ba th ro om . They  th en  l e f t  th e  h o te l  an d w al ke d to  H o te l E,  s ta y e d  15 m in u te s in  th e  
lo bb y and re tu rn e d  to  H o te l A. He me t some f r ie n d s  in  f r o n t o f  th e  h o t e l ,  w alke d 
in s id e  and to ok th e  ma in  e le v a to r  to  Room 922 -3 , on e o f  th e  h o s p i t a l i t y  ro om s.  He 
re m ai ne d th e r e  2 h o u rs , ha d 2 w hi sk ey s n e a t an d no  fo od . H is  w if e  ha d 2 b e e rs  and  
no h ard  l i q u o r . They th en  l e f t  th e  h o te l  and dro ve home.

On J u ly  27 , 5 da ys a f t e r  ex p o su re , symptoms o f  f e v e r , c h i l l s ,  m y a lg ia , hea d­
ach e , coug h and vom it in g  de velo ped  and he  was  h o s p i ta l iz e d  on  J u ly  31 w it h  a te m pe ra ­
tu r e  o f  103 .6  F;  a c h e s t X ra y  sho wed I n f i l t r a t e s  a t  b o th  lu ng  b a s e s . He made an  
u n e v e n tf u l reco v e ry .

Ca se  4 -  T his  52 y e a r-o ld  man, a L e g io n n a ir e , a r r iv e d  a t  H o te l A on  J u ly  23 a t  
app ro x im ate ly  12 no on . He st o o d  o u ts id e  f o r  a w h il e  lo o k in g  fo r  a f r i e n d ,  th en  
e n te re d  and se a rc h ed  th e  main lo bby . He th en  w a it ed  on  to p  o f  th e  s te p s  o u ts id e  th e 
h o t e l 's  ma in e n tr a n c e  f o r  20 m in ute s u n t i l  h is  f r ie n d  a r r i v e d .  He th e n  w al ke d ar ou nd  
th e  ma in lo bby an d to ok  th e  lo bb y e le v a to r  to  th e  b a ll ro o m  f lo o r  whe re  he  r e g i s t e r e d ,  
p ic ked  up p a c k e ts , and lo ok ed  a t  some d is p la y s . F o ll ow in g  r e g i s t r a t i o n ,  he  pro ce ed ed  
to  th e  main b a ll ro om  to  h is  9 th  d i s t r i c t  caucus.  A f te r  th e  ca u cu s , he  me t some 
f r ie n d s  fro m h is  o ld  d i s t r i c t  and wen t to  a nea rb y  r e s ta u r a n t  fo r  lu nch  w he re  he  had 
2 g la s s e s  o f  b e e r  and a b e e f  sa ndw ic h.  On re tu r n in g  to  th e  h o te l  he  w en t to  th e  
lo bb y m en 's  room and  th e n  to  h is  ca ucu s in  th e  Red Room. A f te r  th e  m e e ti n g , he  and  
h is  f r ie n d  wen t to  a h o s p i t a l i t y  room on th e  8 th  f l o o r .  He ha d 2 b e e rs  -  th en  w alke d 
to  th e  lo b b y , m in gl ed  on  th e  f r o n t s te p s  o f  th e  h o te l  f o r  a w h il e , and w en t to  a s te a k  
ho us e f o r  d in n e r . F ollow in g d in n e r  he  jo in e d  h i s  d i s t r i c t  in  m ar ch in g in  th e  para de  
and  fo ll o w in g  th e  m ar ch , s ta y e d  by  th e  re v ie w in g  s ta n d , w atc h in g  th e  p a ra de  and  l a t e r  
w atch ed  fro m th e  s id ew alk  in  f ro n t o f  th e  h o te l .  A f te r  th e  p a ra d e , he  ha d a b ee r 
a c ro ss  th e  s t r e e t ;  he  th en  t r i e d  to  e n te r  th e  d an c e , b u t was u n s u c c e s s fu l w it h o u t 
t i c k e t s .  He wen t to  th e  h o te l  lo un ge  whe re  he  ha d s c o tc h  on  th e  ro cks  an d th en  l e f t  
fo r  home.

On J u ly  27 c h e s t p a in , m y a lg ia , an d fe v e r  dev elo ped  fo ll ow ed  by headache , 
co ug h,  s h o r tn e s s  o f b re a th  and ab do m in al  p a in , an d he  was h o s p i ta l iz e d  on  Aug us t 3. 
C he st  ro en tg en og ra ph s showed  a l e f t  c e n t r a l  pn eumon ia and h i s  te m p e ra tu re  ro se  to  103  F 
on  th e  da y o f adm is si on .

Ca se  94 -  This  60 y e a r-o ld  man, a d e le g a te  to  th e  c o n v e n ti o n , a tt e n d e d  on  
J u ly  23 o n ly . He a r r iv e d  fo r  th e  G o-G e tt e rs  b r e a k f a s t a t  7 :3 0  a .m . , h e ld  a t  th e  ro o f  
gar de n o f  H o te l A. He dra nk  c o ffe e  w it h  m il k  and s u g a r , a te  D an ish p a s tr y  and  re m ai n­
ed  a t th e  b r e a k f a s t ap p ro x im ate ly  o n e -h a l f  hour and th en  wen t w it h  a f r ie n d  to  a 
h o s p i t a l i t y  room a t  H o te l F w he re  he  had  a g in  an d to n ic .  He th en  a te  b r e a k f a s t  a t  
a lo c a l  r e s ta u r a n t  whe re  he  had 2 eg g s , t o a s t  w it h  b u t t e r ,  home f r i e s ,  an d c o f fe e .
At app ro x im ate ly  10 -1 1 a.m . he  l e f t  fro m H o te l F to  ta k e  th e  subway  hom e. He r e ­
tu rn e d  th e r e  be tw ee n 8 :3 0 -9 :0 0  p.m. whe re  he  had  a sc re w d riv e r  w it h  ic e  a t  a 20th  
f lo o r  h o s p i t a l i t y  room.

At 10 p.m. he  w al ke d to  H o te l A an d a tt e n d e d  th e  da nc e in  th e  Gr and B al lroo m . 
A f te r  le a v in g  th e  dance , he  a tt e n d e d  a d i s t r i c t  h o s p i t a l i t y  room w he re  he  consum ed 
s e v e r a l  mixed  d ri n k s  w it h  ic e  and Le bano n bo lo gna . He made s e v e r a l t r i p s  be tw ee n 
th e  da nc e and  th e  h o s p i t a l i t y  room  and con sum ed a few more d r in k s . A ppro xim at el y  
1 a.m . he  l e f t  f o r  hom e. D ur in g th e  co u rs e  o f  th e  day he  sp e n t app ro x im ate ly  4 hours  
in  H o te l A and 10 m in u te s in  i t s  lo bby .

On Ju ly  28 symptom s o f f e v e r ,  h ea d ach e , c h i l l s  an d v o m it in g  d ev e lo p ed , an d he  
was  h o s p i ta l iz e d  on J u ly  31 . Exa m in at io n o f  th e  c h e s t d is c lo s e d  r a l e s  an d h is  
te m p e ra tu re  ro se  to  103  F , a lt h o u g h  h i s  c h e s t ro en tg en og ra ph  re m ai ne d c l e a r .

Ca se  72 -  T his  70 y e a r-o ld  woman was  in  H o te l A on  J u ly  23 . She w en t to  se e 
th e  p a ra de  w it h  h e r  hus ba nd . A f te r  w atc h in g  th e  p a ra de  from  th e  s id ew a lk  in  f r o n t 
o f H o te l A, sh e a te  a t  a lo c a l  r e s ta u r a n t .  She th e n  e n te re d  H o te l A, w al ke d th ro ugh  
th e  lo b b y , and use d  th e  t o i l e t  f a c i l i t i e s .  She  was  in  th e  h o te l  f o r  l e s s  th a n  one-  
h a l f  hour and th en  l e f t  fo r  home.

On J u ly  31 , f e v e r , c h i l l s ,  and m ya lg ia  dev elo ped  and  sh e was h o s p i ta l i z e d . 
C he st  ro en te nog ra ph  showed  a pneum on it is  on  th e  r i g h t  s id e  an d sh e dev elo ped  a max i­
mum te m p era tu re  o f  103  F.



The in t e r v a l  be tw ee n ap p a re n t exposu re  and  o n se t o f i l l n e s s  v a r ie d  fro m 3 to  
30 da ys  (F ig u re  8 ) . F ourt een  o f th e  20 ca se s  c lu s te r e d  be tw ee n 3 and 9 da ys  w it h  a 
med ian o f  5 days.  T h ir te e n  o f th e  14 ca se s  w ere ex po se d on  J u ly  22 o r  J u ly  23 . The 
o th e r  6 ca se s  (nu mb ere d in  2 gra phs o f F ig u re  8) w er e a ty p ic a l  in  th a t  th ey  w ere a l l  
n o n -c o n v e n ti o n e e rs , w ere ex po se d be tw ee n J u ly  15 and J u ly  21 , and ha d " in c u b a ti o n  
p e r io d s"  be tw ee n 11 and  30 d ay s , su g g e s ti n g  th ey  may re p re s e n t d i f f e r e n t  i l ln e s s e s  
from  th e  o th e r s .

C onf er en ce  C a l l . On Aug us t 6 , a co n fe re nce  c a l l  was s e t  up w it h  4 re c o v e r­
in g  L eg io n n a ir e  p a t ie n t s  and s e v e r a l in v e s t ig a to r s  to  e x p lo re  common o b s e rv a ti o n s  
and ex p o su re s . The p a t ie n t s  o f fe re d  t h e i r  own hypo th ese s and t h e i r  co n v e rs a ti o n  su g­
g es te d  th e  ne ed  fo r  f u r th e r  in v e s t ig a t io n  o f  th e  p a ra d e , th e  d an ce  on  J u ly  23,  co n­
su m ption  of ic e  and  a lc o h o l,  and a c t i v i t y  in  th e  lo bby .

O bse rv er  In te rv ie w s . Lobby p e rs o n n e l in  H o te l A w er e as ked  ab out a c t i v i t i e s
d u rin g  th e  conven ti o n . They r e l a te d  th a t  s p a r k le rs  w ere s e t  o f f  in  th e  lo bb y du ri n g
th e  para de  on J u ly  23 b u t o th e rw is e  no unusu al ev e n ts  w er e r e c a l l e d .  In te rv ie w s  w it h  
lo c a l  ne w sp ap er  s ta n d  s a le s  p e o p le , an  a tt e n d a n t in  a lo c a l  p a rk in g  l o t  and  a woman 
known lo c a l l y  as  th e  "P ig eo n Lady"  w er e n o t r e v e a li n g .

H o s p i ta l i ty  Rooms. To dete rm in e  a c t i v i t i e s  in  th e  h o s p i t a l i t y  room s and so u r­
ces o f  fo od  and d r in k  us ed  in  them , a l i s t  o f  50 p e rs o n s  who sponso re d  h o s p i t a l i t y  
roo ms was o b ta in ed  fro m th e  ma na ge r o f  H o te l A. N in ete en  o f  th e  50 in d iv id u a ls  we re 
in te rv ie w e d , in c lu d in g  th e  13 who ra n  h o s p i t a l i t y  roo ms fo r  th e  c a n d id a te s  f o r  s t a t e ­
w id e o r  r e g io n a l o f f i c e .  (A pp en dix E)

In  mos t ro om s, s im p le  snacks— ty p ic a l ly  p r e t z e l s , p o ta to  c h ip s , and lu nch eo n 
m ea t—w er e se rv ed  w it h  b e a r  and hard  l i q u o r .  Thr ee  room s had homemade fo od. Most 
fo od  and l iq u o r  was purc has ed  a t  th e  L e g io n n a ir e s  home lo c a t io n . None o f th o se  
q u es ti o n n ed  in  t h i s  su rv ey  ad m it te d  to  s e rv in g  homemade l i q u o r .  Ic e  was purc has ed  
from  s e v e ra l lo c a l d i s t r i b u t o r s .  Two rooms w er e n o te d  to  ha ve  ba d odors  on  s e v e ra l 
days.

E a r l i e s t  C ases . In  th e  e a r l i e s t  c a se s  p ers ons  w ere in te rv ie w ed  ab ou t a c t i v i ­
t i e s  in  th e  conven ti on  a re a  and  d e t a i l s  o f t h e i r  i l l n e s s .  The e a r l i e s t  ca se  was in  a 
3 8 -y e a r-o ld  woman who a tt e n d e d  th e  M ag ic ia ns ' C on ven tion  a t  H o te l A. She was r e g i s ­
te r e d  a t  H o te l B and e n te re d  H o te l A on  Ju ly  14 an d 15 . Ab out  Ju ly  20 sh e dev el oped  
a so re  th r o a t  ac co mpa nied  by headache , c h e s t p a in , f e v e r , c h i l l s ,  co ugh , and mus cl e 
ac h es . She was co n fi n ed  to  be d f o r  3 da ys  b u t d id  n o t see  a p h y s ic ia n  d u rin g  h e r  
i l l n e s s .  He r h ig h e s t te m p e ra tu re  was 102 F. She ha d no c h e s t X ra y  and tr e a te d  
h e r s e l f  w it h  a s p i r i n  and a cough rem edy.  When see n  by h e r  p h y s ic ia n  on A ug us t 26 
sh e  was h e a lt h y .

The  f i r s t  ca se  in  a L e g io n n a ir e  was in  a 4 7 -y e a r -o ld  woman, who a tt e n d e d  th e  
Amer ican  Le gi on  C onv en tion  as  an  a u x i l i a r y .  She a r r iv e d  in  P h il a d e lp h ia  on  J u ly  20 
an d was  r e g i s te r e d  a t  H o te l D. Ab out  8 :3 0  th a t  ev en in g  sh e w en t to  H ote l A to  a 
h o s p i t a l i t y  room on th e  14 th  f l o o r ,  whe re  sh e a te  ch e e se , b o lo g n a , p o ta to  c h ip s , and  
p r e t z e l s  and dra nk bo ur bo n an d S q u ir t , a s o f t  d r in k , w it h  ic e  cu be s and no w a te r.
She  smoked c i g a r e t t e s  b u t s a id  th a t  th e  room was n o t smo ky. On Ju ly  21 sh e a tt e n d e d  
th e  j o i n t  A u x il ia ry  and Leg io n m eet in g  a t  8 p.m . an d th a t  ev en in g v i s i t e d  s e v e r a l 
o th e r  h o s p i t a l i t y  room s. The n e x t da y sh e bec am e i l l  w it h  co ugh , so re  t h r o a t ,  and  
hea dac he w hi ch  sh e t r e a te d  w it h  ery th ro m y cin . She  d id  n o t ta k e  h e r  te m p era tu re  u n t i l  
Aug us t 2 when i t  was 103  F. She  saw h e r  p h y s ic ia n  th a t  even in g  and  a c h e s t X ra y 
ta k en  A ug us t 3 sho wed no pn eu m on ia . She ha s s in c e  reco v e re d  co m p le te ly .

HYPOTHESIS TESTING

H yp ot he se s w ere o f te n  i n i t i a l l y  e v a lu a te d  th ro ugh  a r b i t r a r y  p a t i e n t  in te rv ie w  
o r  by ju d g in g  p l a u s i b i l i t y  in  th e  l i g h t  o f known env ir onm en ta l and c l i n i c a l  d a ta  and  
th e n  w ere te s te d  in  a num ber  o f su rv ey s :

1.  The L e g io n n a ir e  ce nsu s p re v io u s ly  d e s c r ib e d  in c lu d ed  a 2-p ag e q u e s ti o n ­
n a i r e  (A pp en dix C) d e l iv e re d  by  hand  to  mo st L e g io n n a ir e s . T w en ty -t h re e  pers ons 
i n i t i a l l y  th ough t to  be  ty p i c a l  ca se s  bec au se  o f h ig h  f e v e r , c h e s t X ra y  sh ow ing no n-  
lo b a r  pn eu m on ia , and a WBC co un t w it h  a s h i f t  to  th e  l e f t  (> 5% ba nd s in  th e  d i f f e r e n ­
t i a l )  w ere in te rv ie w ed  by  te le p h o n e . In  a d d i t io n , in  app ro x im ate ly  40 more le g io n n a ir e
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ca se s  th e  p a t ie n t s  f a i l e d  to  f i l l  o u t th e  i n i t i a l  fo rm  and  w ere te le p h o n ed  on 
A ug us t 17 . In  a l l ,  co m pl et ed  form s w er e o b ta in e d  on  3 ,6 83 L e g io n n a ir e s  in c lu d in g  
123  c a se s . A tr u e  com ple ti on  r a t e  i s  n o t a v a i la b le  b u t an  e s ti m a te  ca n be  made fro m 
d e le g a te  r a t e s ;  1, 84 9 d e le g a te s  re sp onded  to  th e  q u e s ti o n n a ir e  w h il e  2 ,2 74 v o te d  a t  
th e  co n v e n ti o n . T h e re fo re , an  e s ti m a te  o f  th e  co m ple ti on  r a t e  i s  81%. No e v a lu a ­
t io n  was  made o f n o n -re sp o n d e n ts , ex c ep t th o se  known to  be  c a s e s . This  co h o rt su rv ey  
w i l l  be r e f e r r e d  to  as  th e  L e g io n n a ir e  ce nsu s (LC) .

2.  A ca se  c o n t r o l  su rv ey  desi gned  a f t e r  com ple ti on  an d a n a ly s is  o f  th e  co h o rt
s tu d y  was  In te n d ed  f o r  a l l  s u rv iv in g  male L e g io n n a ir e s  on  th e  ca se  l i s t  an d a ran dom
sa mple o f  202 m ales  ch os en  fr om  th e  L e g io n n a ir e  su rv ey  who in d ic a te d  th ey  ha d be en
w e ll  s in c e  th e  conven ti on  ( c o n t r o l s ) . In te rv ie w s  w ere co m ple te d  by  te le p h o n e  on 
A ug us t 17 w it h  147 c o n t r o l L e g io n n a ir e s  (73%) and  113 ca se  L e g io n n a ir e s  (91% ). Thi s
su rv ey  w i l l  be r e f e r r e d  to  as  th e  u lt im a te  (U) su rv ey  (A pp en dix F ) .

3.  Two s y s te m a ti c  sa m pl es  w ere ch ose n  o f  200 r e g i s t r a t i o n s  o f  g u e s ts  s ta y in g  
any  n ig h t fro m J u ly  20 to  J u ly  24 a t  H o te ls  A an d D, r e s p e c t iv e ly . In  a d d i t io n ,  80 
n o n -c o n v en ti o n ee rs  who w ere r e g i s t e r e d  a t  H o te l A on J u ly  23 w er e a l s o  s e le c te d  fo r  
in te rv ie w . In te rv ie w s  w er e co m pl et ed  by te le p h o n e  w it h  220 H o te l A g u e s ts  an d 144 
H ote l D g u e s ts . This  su rv ey  w i l l  be  r e f e r r e d  to  as  th e  AD su rv ey  (A pp en dix G).

4 . L e g io n n a ir e s  who bec ame i l l  an d p ers o n s  fro m 2 c o n tr o l gro up s w er e as ked  
i n  pers on  o r  by  te le p h o n e  ab out r e s ta u r a n ts  an d con v en ti o n  ev e n ts  a t te n d e d . A su b­
gr ou p were as ke d ab ou t c i g a r e t t e  sm ok in g.  The f i r s t  c o n t r o l gr ou p c o n s is te d  o f  a 
1 /1 8  s y s te m a ti c  sa m pl e o f  L e g io n n a ir e s  who r e g i s t e r e d  s e v e r a l  mo nths  e a r ly  fo r  h o te l  
room s a t  th e  conven ti on  an d th e  se co nd  co m pri se d  c o n v e n ti o n ee rs  from  an  a r b i t r a r y  
sa mpl e o f  Le gi on  p o s ts  s e le c te d  fro m th e  e a s t e r n ,  c e n t r a l ,  and  w es te rn  p a r t s  o f  th e  
s t a t e .  C om pl et io n r a te s  i n  in te rv ie w in g  w er e 50- 60% . T h is  su rv ey  w i l l  be  r e f e r r e d  
to  as  th e  HCCS su rv ey  (A pp en dix H ).

5.  Roommates o f ca se  an d c o n tro l L e g io n n a ir e s  a t  H o te l A w er e q u e rie d  ab ou t 
i l l n e s s .  F i f ty - n in e  roo mm ate s o f  ca se s  an d 69 roo mm ate s o f  68 c o n tro ls  w er e i n t e r ­
vie w ed . T his  w i l l  be c a l le d  th e  Roommate su rv ey .

6.  An a tt em p t was  made to  su rv ey  56 ca se  and 56 c o n tr o l L e g io n n a ir e s  in  
De cem ber . The  ca se s  w ere ch os en  fro m h o s p i ta l iz e d  s u rv iv in g  d e le g a te s  known to  ha ve  
te m p era tu re  o f  102 F o r  h ig h e r  and ra d io g ra p h ic  ev id en ce  o f pn eu m on ia . L e g io n n a ir e s  
w ere q u es ti o n e d  ab ou t p re fe re n c e  fo r  d i f f e r e n t  a lc o h o li c  d r in k s  and m ix e rs , an d a t ­
te m pt s w er e made to  o b ta in  h i s to r i e s  o f  a lc o h o l and w a te r  co nsu m pt io n d u rin g  th e  
co n v e n ti o n . A d d it io n a l q u e s ti o n s  w er e ask ed  abou t sn ac k  fo od  p r e f e r e n c e , sm ok ing 
h a b i t s ,  an d p e r s is te n c e  o f  symptom s s in c e  th e  co n v e n ti o n . F if ty - tw o  ca se  and ag e 
match ed  c o n tro l p a i r s  w er e in te rv ie w e d  in  p e rs o n . T h is  su rv ey  i s  c a l le d  th e  Decem­
b e r  su rv ey  (A pp en dix H).

The fo ll o w in g  p r e s e n ta t io n  o f  th e  r e s u l t s  o f  th e se  6 su rv ey s  a re  a rr an g e d  by 
h y p o th e s is  t e s t e d :  1)  common s o u rc e , o r  2) p e rs o n - to -p e rs o n  s p re a d ; i f  common 
s o u rc e , 3) p o in t s o u rc e , o r  4) a c o n ti n u in g  r i s k ;  5)  p la c e  o f  ex p o su re ; and 6)  mode 
o f  sp re a d . An a n a ly s is  by  age o f  re sp o n ses  to  q u e s ti o n s  in  th e se  su rv ey s  sho wed th a t  
a tt e n d a n c e  a t  some m e e ti n g s , a lc o h o l consu m pti on , and  o th e r  resp o n ses  w ere a f f e c te d  
by age . An ag e ad ju stm en t in  q u e s ti o n s  whe re  i t  may ha ve  co nf ou nd ed  th e  a n a ly s is  
d id  n o t r e s u l t  in  any ch an ge  o f  s t a t i s t i c a l  a s s o c ia t io n  w it h  i l l n e s s  w it h  th e  ex ce p­
t io n  o f  h o s p i t a l i t y  room C (v id e  i n f r a ) .

P e rs o n -to -p e rs o n  v s . common s o u rc e . From th e  U lt im a te  su rv e y , co m pl et ed  on 
Aug us t 17 , 24 da ys  fo ll o w in g  th e  end  o f  th e  c o n v e n ti o n , no ne  o f  th e  140  a d u l t  co n­
ta c t s  and 53 c h i ld  c o n ta c ts  o f L e g io n n a ir e  ca se s  in te rv ie w e d , ha d dev elo ped  i l l n e s s  
whi ch  met th e  c l i n i c a l  c r i t e r i a  f o r  a c a s e . S im i la r ly  among fa m il y  c o n ta c ts  o f  w e ll  
c o n v e n ti o n e e rs , no ne  o f 143  a d u l ts  and 68 c h i ld r e n  ha d dev e lo ped  i l l n e s s  s in c e  th e  
co nven ti on  th a t  me t th e  c l i n i c a l  c r i t e r i a .

The re  was  no  c lu s t e r in g  o f  c a se s  in  room s as  m ig ht  be exp ec te d  i f  p e r s o n - to -  
pe rs o n  sp re ad  o cc u rr e d . Roommates o f  c a se s  ha d an  a t t a c k  r a t e  o f 8.5%  and th o se  of 
c o n t ro ls  an  a t t a c k  r a t e  o f  7.2 %.  In  a d d i t io n , when ro on m at es  o f  c a se s  w er e i l l ,  th e  
i n t e r v a l s  be tw ee n o n s e ts  o f  i l l n e s s  in  th e  f i r s t  and se co nd  ca se  in  a room  d id  n o t 
c l u s t e r  ar oun d th e  in c u b a ti o n  p e r io d  o f  th e  i l l n e s s .  We ha d in com ple te  in fo rm a ti o n  
ab out th e  r e l a t i o n s h ip  o f  roo mm ates to  fa m il y  member c a s e s , e . g . ,  s p o u se s , m o th ers , 
o r  s i s t e r s ,  o r  th e  co nven ti on  s ta tu s  o f  t h e i r  ro om m ates . In  on ly  1 In s ta n c e  d id
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c a s e s  o c c u r  s im u l t a n e o u s ly  i n  a  f a m ily  mem ber and  h e r  ro om m ate .
An e s t im a te  o f  c ro w d in g  in  h o s p i t a l i t y  ro om s was  o b t a in e d  u s in g  t h e  s q u a re  

f o o ta g e  o f  e a c h  s u i t e  p ro v id e d  by  t h e  h o t e l  and  e s t i m a t e s  o f  g u e s ts  p e r  day  a t t e n d ­
in g  g iv e n  by  t h e  h o s t  d u r in g  t h e  h o s p i t a l i t y  room  s u rv e y .  T h e re  w ere  no  d i f f e r e n c e s  
i n  a t t a c k  r a t e s  b e tw e en  L e g io n n a i r e s  who  a t t e n d e d  c ro w ded ro om s com pare d  w i th  th o s e  
who  a t t e n d e d  uncro w ded ro om s.

P o in t  common s o u rc e  v s .  c o n t in u in g  common s o u r c e . I n  t h e  L e g io n n a i r e  c e n su s  
th e  nu m be r o f  h o u rs  s p e n t  i n  H o te l  A e a c h  day  o f  th e  c o n v e n ti o n  was  d e te r m in e d . 
D e le g a te  c a s e s  s p e n t  m or e h o u r s  i n  H o te l  A on  t h e  a v e ra g e  th a n  d id  c o n t r o l s  ev en  
a f t e r  c o r r e c t i o n  f o r  t o t a l  d ay s  o f  a t t e n d a n c e  a t  t h e  c o n v e n t io n .  Th e d i f f e r e n c e  i n  
h o u r s  i n  H o te l  A was  s i g n i f i c a n t  o n ly  f o r  d e le g a t e s  who  s ta y e d  e ls e w h e r e  (T a b le  1 5 ) . 
T h e re  w a s , h o w e v e r , no  s i g n i f i c a n t  d i f f e r e n c e  i n  me an  h o u r s  s p e n t  i n  H o te l  A by  c a s e  
and  c o n t r o l  d e le g a t e s  f o r  an y 1 day  o f  t h e  4 -d a y  p e r io d  7 /2 1 - 7 /2 4 .  No da y was  t h e r e ­
f o r e  i m p l ic a te d  a s  p a r t i c u l a r l y  h ig h  r i s k .  P re s e n c e  i n  H o te l  A a t  m u l t i p l e  ti m e s  on  
J u ly  23  i n c l u d i n g  1 2 :0 0  a .m . -  8 :0 0  a .m . , 1 0 :0 0  a .m . -  2 :0 0  p .m . and  4 :0 0  p .m . -  6 :0 0  
p .m . w ere  s i g n i f i c a n t l y  a s s o c i a t e d  w i th  i l l n e s s  f o r  n o n - r e s id e n t s  o f  H o te l  A;  b e c a u s e  
s i m i l a r  q u e s t i o n s  w e re  n o t  a s k e d  a b o u t  o t h e r  d a y s ,  t h e  im p o r ta n c e  o f  t h i s  f i n d i n g  i n  
r e g a r d  t o  a  c o n t in u in g  s o u rc e  o f  e x p o s u re  i s  un kn ow n.

TABLE 15

MEAN HOURS THAT ILL AND WELL DELEGATES SPENT IN 
HOTEL A, BY HOTEL OF RESIDENCE

H o te l  o f
R e s id e n c e  _______ 11 1__________  __________________ W ell

A 5 6 .5  + 2 2 .2 *
n o t  A 1 6 . 7 + 9 . 1

5 1 .6  + 2 2 .9  (z  
1 2 .3  +  8 .6  (z

1 .2 6 ,  p -  .2 1 )  
2 .7 8 ,  p < .0 1 )

*Mean + s ta n d a r d d e v ia t i o n .

Th e d i s t r i b u t i o n  o f  i n t e r v a l s  fr om  
d a te  o f  a r r i v a l  a t  t h e  c o n v e n ti o n  t o  t h e  
o n s e t  o f  i l l n e s s  i n  L e g io n n a i r e s  i s  sho wn 
in  F ig u re  9 . Th e d a te  o f  o n s e t  i s  d i r e c t ­
ly  r e l a t e d  to  d a te  o f  a r r i v a l  a t  t h e  con­
v e n t i o n ,  im p ly in g  c o n t in u in g  r i s k  o f  e x ­
p o s u re  o v e r  s e v e r a l  d a y s .

P la c e  o f  e x p o s u re . When r e s p o n s e s  
o f  a l l  i l l  an d w e l l  L e g io n n a i r e s  w ere  
co m p a re d , a t t e n d a n c e  a t  man y c o n v e n ti o n  
a c t i v i t i e s ,  i n c l u d i n g  t h e  o p e n in g  s e s s i o n ,  
G o - G e t te r s  b r e a k f a s t ,  5 8 th  D e p a r tm e n t 
A n n u al M e e t in g , c lo s i n g  s e s s i o n ,  and  
s e v e r a l  h o s p i t a l i t y  ro om s was  a s s o c i a t e d  
w i th  i l l n e s s .  T h ese  a s s o c i a t i o n s  w i th  
t h e  t y p i c a l  a c t i v i t i e s  o f  d e l e g a t e s  w ere  
n o t  u n e x p e c te d  b e c a u s e  d e l e g a t e s  fo rm ed 
t h e  g ro u p  a t  h i g h e s t  r i s k  o f  d i s e a s e .
To a v o id  t h e  c o n fo u n d in g  e f f e c t  o f  th e  
h ig h  r i s k  f o r  d e l e g a t e s ,  m o st  s u b s e q u e n t  
a n a l y s i s  o f  p l a c e s  o f  e x p o s u re  and  m od es  
o f  s p r e a d  i s  r e s t r i c t e d  t o  L e g io n n a i r e  
d e l e g a t e s .

Fro m th e  L e g io n n a i r e  c e n su s  
(T a b le  1 0 ) ,  62  (5 0Z ) o f  12 5 i l l  d e l e g a t e s  
r e s i d e d  a t  H o te l  A co m par ed  w i th  35 6 (35Z) 
o f  1 ,0 0 6  w e l l  d e l e g a t e s ;  th e  d i f f e r e n c e

Fig. 9  CORRELATION OF DATES OF 
ARRIVAL AT HOTEL AND 
ONSET OF LEGIONNAIRES' 
DISEASE FOR 145  
CONVENTIONEERS

19 20  21 22  2  3 24 23  26  
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ARRIVAL AT HO TE L
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was  s ig n i f i c a n t  a t  th e  .0 1 l e v e l .  No o th e r  h o te ls  w er e a s s o c ia te d .  The ag e d i s t r i ­
b u ti o n  o f d e le g a te s  s ta y in g  a t  H ote l A was  n o t s ig n i f i c a n t ly  d i f f e r e n t  fro m d e le g a te s  
s ta y in g  e ls e w h e re . As m en tion ed  b e f o r e , i l l  d e le g a te s  r e s id in g  a t  o th e r  h o te ls  sp e n t 
s i g n i f i c a n t ly  more tim e in  H o te l A th a n  d id  w e ll  d e le g a te s  r e s id in g  in  o th e r  h o te ls  
(T able  1 5 ) . Cas es  in  fa m il y  members d id  n o t c l u s t e r  by h o te l  o f  r e s id e n c e .

S it e s  an d a c t i v i t i e s  o u ts id e  H o te l A n o t a s s o c ia te d  w it h  i l l n e s s  among d e le ­
g a te s  in c lu d ed  tim e sp e n t o u ts id e  in  f r o n t  o f  th e  h o t e l ;  use  o f  C h an c e ll o r S t r e e t  o r  
th e  a l le y  in  ba ck  o f  th e  h o t e l ;  w atc h in g  th e  pa ra d e  o r  s p e c i f i c a l l y  w atc h in g  i t  fro m 
th e  si d ew alk s  in  f r o n t  o f  H o te l A; o r  a t te n d in g  r e s ta u r a n ts  in  th e  v i c i n i t y  o f  th e  
h o te l . More ca se  d e le g a te s  th an  c o n t r o ls  w at ch ed  th e  p a ra de  fro m an  op en  window b u t 
o n ly  18 ca se  d e le g a te s  w at ch ed  th e  pa ra d e  fro m an op en  wind ow , and  among H o te l A 
r e g i s t r a n t s ,  th e  d if f e re n c e  was n o t s t a t i s t i c a l l y  s i g n i f i c a n t .  W it h in  th e  h o te l ,  
i l l n e s s  among d e le g a te s  was  n o t a s s o c ia te d  w it h  re s id e n c e  by f l o o r ,  re s id e n c e  by 
c o r r id o r ,  s e a t in g  in  th e  gr an d b a ll ro o m , us e o f  lo bb y r e s t  ro om s,  use  o f  lo bby e l e ­
v a to r s , a tt e n d a n c e  a t  m ajo r conven ti on  m eeti ngs and f u n c t io n s , o r  a t te n d in g  any  b a l l ­
room  e v e n t.

H o s p i ta l i ty  room s -  A tt endan ce  a t  h o s p i t a l i t y  rooms was ana ly zed  th ro ugh  3 
su rv e y s . Among d e le g a te s  re spond in g  to  th e  L e g io n n a ir e  s u rv e y , s ig n i f i c a n t ly  more 
ca se s  a tt e n d e d  h o s p i t a l i t y  room  A on th e  14th  f lo o r  th a n  d id  c o n t r o ls .  A ll  o th e r  
rooms sho wed no s ig n i f i c a n t  d i f f e re n c e s  be tw ee n ca se  an d c o n tr o l d e le g a te s . Among 
d e le g a te s  who s ta y e d  a t  H o te l A, no  h o s p i t a l i t y  room was  s ig n i f i c a n t ly  a s s o c ia te d  
w it h  i l l n e s s .  The  r e p l i e s  o f  L e g io n n a ir e s  r e g i s t e r e d  a t  H o te l A su rv eyed  in  th e  AD 
su rv ey  sho wed c o n f l i c t in g  r e s u l t s .  A tt endance  a t  h o s p i t a l i t y  rooms B and C was 
fo un d to  be  s ig n i f i c a n t ly  a s s o c ia te d  w it h  i l l n e s s ;  in  h o s p i t a l i t y  room C th e  a s s o c ia ­
t i o n  w it h  i l l n e s s  was  p re s e n t on ly  a f t e r  a d ju stm en t fo r  th e  ag e o f  i t s  a t te n d e e s . 
T o ta l hou rs  s p e n t in  h o s p i t a l i t y  rooms on  ea ch  day sho wed no  s ig n i f i c a n t  d if f e re n c e s  
bet w ee n ca se s  and c o n tro ls  in  th e  U su rv e y . A ls o , L e g io n n a ir e  ca se s  w it h  o n se t o f 
i l l n e s s  w it h in  5 da ys  o f  e n te r in g  H o te l A sp e n t s im i la r  am ou nts o f  ti m e in  h o s p i ta l ­
i t y  room s as  d id  th o se  w it h  lo n g e r  in c u b a ti o n  p e r io d s . The mean  number o f  h o s p i t a l ­
i t y  rooms a tt e n d e d  by  d e le g a te s  de te rm in ed  fro m th e  L e g io n n a ir e  censu s was 2 .8  fo r  
i l l  d e le g a te s  and  1 .8  fo r  w e ll . T h is  was s ig n i f i c a n t  a t  th e  P -  0 .0 13  l e v e l .  The 
d if f e re n c e  was obse rv ed  among d e le g a te s  n o t s ta y in g  a t  H o te l A and n o t among d e le ­
g a te s  who s ta y e d  a t  H o te l A (T ab le  1 6 ) . Se ven o f  12 fa m il y  mem bers  who w er e ca se s  
and  fro m whom in fo rm a ti o n  was a v a i la b le  a tt e n d e d  no h o s p i t a l i t y  room s.

TABLE 16

MEAN NUMBER OF HOSPITALITY ROOMS ATTENDED 
BY ILL AND WELL LEGIONNAIRES

I l l Well

A ll  d e le g a te s 2 .6 1 .8
D ele ga te s  r e s id in g 2 .6 2 .6

a t  H o te l A
D ele g a te s  r e s id in g 2 .5 1 .4

p -  .0 13  
NS

p < .001
a t  o th e r  h o te ls

Lobby -  In  th e  U lt im a te  Su rv ey  b o th  ca se s  and  c o n tr o ls  w er e as ked  to  g iv e  th e  
hours  s p e n t in  th e  lo bby  on ea ch  day o f  th e  co n v e n ti o n . The mean number o f m in ute s 
sp e n t in  th e  lo bby  o f  H o te l A by  ca se s  (d e le g a te s  and n o n -d e le g a te s )  was  g r e a te r  
th an  fo r  c o n t r o ls  b o th  f o r  r e s id e n ts  o f  H o te l A (2 58 .8  an d 1 4 1 .9 , r e s p e c t iv e ly )  and  
fo r  L e g io n n a ir e s  who s ta y e d  e ls ew here  (1 33 .1  and 6 5 .7 , r e s p e c t iv e ly ) .

Ca se  d e le g a te s  sp e n t more ti m e th an  d id  c o n t ro ls  in  th e  lo bb y o f  H o te l A bo th  
among r e s id e n ts  o f  H o te l A (p = .0 5 ) and among d e le g a te s  who s ta y e d  e ls ew here  
(p < .0 0 1 ) (F ig u re s  10 and 1 1 ) . C o rr ec te d  fo r  t o t a l  tim e sp e n t in  H o te l A th e  
a s s o c ia t io n  do es  n o t re m ai n fo r  r e s id e n ts  o f  H ote l A b u t do es  fo r  n o n - r e s id e n ts .
The a s s o c ia t io n  be tw ee n tim e s p e n t in  th e  lo bby o f  H o te l A and  i l l n e s s  in  n o n - r e s i ­
d en ts  o f  H o te l A i s  mos t pr on ou nc ed  on  J u ly  21 an d J u ly  23 .
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Fig 10 CUMULATIVE PERCENTAGE OF TIME SPENT IN LOBBY 
OF HOTEL A. BY LEGIONNAIRE DELEGATES. NOT 
RESIDENT AT HOTEL A

HOURS
TOTAL TIME IN LOBBY Of MOTEL A

F>g I I  CUMULATIVE PERCENTAGE OF TIME SPE NT IN LOBBY 
OF hotel A. BY LEGIONNAIRE DELEGATES. RESIDENT

total time  in lobby or motel a

Mode o f T ra n sm is s io n . I n v e s t ig a t io n  o f  th e  mode o f  tr a n sm is s io n  In c lu d ed  th e  
fo ll o w in g  g e n e ra l c a te g o r ie s :  fo od , fo m lt e s , an im als , i c e ,  a lc o h o l,  w a te r , and  a i r .

Food -  The re  a re  many fo od e s ta b li s h m e n ts  in  th e  a re a  o f  H o te l A. T w enty -e ig h t 
r e s ta u ra n ts  and  b a rs  in  th e  lo c a l  a re a  w er e s e le c te d  f o r  t e s t i n g .  One gr ou p o f  5 , 
in c lu d in g  th e  H o te l A c o ffe e  sh op  an d d in in g  roo m, w ere te s te d  u s in g  L eg io n n a ir e  
ca se s  an d th e  HCCS c o n tro l g ro ups.  The re m ai nder  o f r e s ta u r a n ts  w er e te s t e d  u s in g  
th e  AD su rv ey . No r e s ta u ra n t  was fo un d to  be  s ig n i f i c a n t ly  a s s o c ia te d  w it h  i l l n e s s .

Two ma in Am eri can Leg io n ev e n ts  w ere a s s o c ia te d  w it h  th e  d i s t r i b u t io n  o f  fo od , 
th e  te s t im o n ia l d in n e r , and  th e  G o-G ett ers  b r e a k f a s t .  The re  w er e no s ig n i f i c a n t  
d if f e re n c e s  in  a tt en d an c e  be tw ee n ca se  and  c o n tro l d e le g a te s  f o r  e i t h e r  even t and no 
d if f e re n c e  in  th e  p ro p o r ti o n  o f  ca se  an d c o n t r o l  d e le g a te s  a t  th e  G o-G ett ers  b re ak ­
f a s t .

The Decem ber  su rv ey  d is c lo s e d  no  d if fe re n c e s  be tw ee n ca se s  and  c o n tro ls  in  
p re fe re n c e s  f o r  sn ac k  fo od s known to  ha ve  be en  se rv ed  in  h o s p i t a l i t y  room s d u ri n g  
th e  co n v en ti o n .

Fo m ltes  -  The re  was no s ig n i f i c a n t  d if f e re n c e s  be tw ee n case  an d c o n tro l d e le ­
g a te s  in  purc hase  o f  th e  d e le g a te  pa ck  as  det er m in ed  fro m th e  L eg io n n a ir e  ce nsu s o r 
bet w ee n ca se  and c o n tro l L e g io n n a ir e s  fo r  th e  sm ok ing  o f  M eri t c i g a r e t t e s  from  th e  
AD s u rv e y .

F re e b e e r  mugs were d i s t r i b u te d  to  a t te n d a n ts  o f  th e  G o-G ett ers  b r e a k f a s t .
No s ig n i f i c a n t  d if f e re n c e s  be tw ee n ca se  and  c o n tro l d e le g a te s  fo r  o b ta in in g  o r  d r in k ­
in g  fro m th e  mug we re  n o te d .

C ig a re tt e  sm oking  as  a r i s k  f a c to r  was ev a lu a te d  th ro ugh  3 s u rv e y s , b u t mo st 
s y s te m a ti c a ll y  in  th e  Decem ber  su rv ey . In  17 c a s e - c o n tr o l p a i r s ,  th e  ca se  d e le g a te  
smo ked  c i g a r e t t e s  a t  th e  tim e o f  th e  conven ti on  and th e  c o n t r o l d e le g a te  d id  n o t 
(T ab le  1 7 ) . In  5 c a s e - c o n tr o l p a i r s  th e  co nvers e was t r u e . The r e l a t i v e  r i s k  o f 
i l l n e s s  a s s o c ia te d  w it h  sm ok ing was 3 .4  and was s ig n i f i c a n t ly  d i f f e r e n t  from  u n it y  
(X "  5 .5 , McNemar). Su rv ey  o f  P h il a d e lp h ia  r e s id e n t c a se s  in d ic a te d  no 1 c ig a r e t t e  
b ra nd  p re dom in ate d . The avera ge  num ber  o f  c i g a r e t t e s  smo ked  was g r e a te r  in  ca se s  
th an  in  c o n t r o ls .  C ig a r o r  p ip e  sm ok ing was no t a s s o c ia te d  w it h  i l l n e s s .
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TABLE 17

HISTORY OF CIGARETTE SMOKING AMONG CASES AND CONTROLS AT THE 
AMERICAN LEGION CONVENTION, PHIL ADELPHIA, JULY 19 76

C o n t r o ls _______ C ases__________  T o ta l
Sm ok er  N on-s m oker

Sm ok er
N on-s m oker

14  5 19
17 16 33.

T o ta l 31  21  52

A n im als  -  C ases  and  c o n t r o l s  w e re  a sk e d  a b o u t p r o x im ity  and  c o n ta c t  w i th  
p ig e o n s ,  p a r t i c u l a r l y  s i c k  o r  d ead  p ig e o n s  b e c a u s e  o f  t h e  c o m p a t ib i l i t y  o f  t h e  i l l ­
n e s s  w i th  p s i t t a c o s i s  and  t h e  l a r g e  num ber  o f  b i r d s  i n  t h e  a r e a .  No r e l a t i o n s h i p  
( U l t im a te  s u rv e y )  was  fo u n d . S i m i l a r l y ,  no  i n c r e a s e d  c o n ta c t  w i th  sw in e  i n  c a s e s  
v e r s u s  c o n t r o l s  fr om  th e  HCCS s u rv e y  was  n o te d .

I c e  -  Fro m t h e  L e g io n n a i r e  c e n su s  no  r e l a t i o n  w as  fo u n d  b e tw e en  i l l n e s s  an d 
i c e  co ns um ed  i n  s o f t  o r  m ix ed  d r i n k s ,  o r  p u r c h a s in g  i c e  i n  b lo c k s  o r  cu b e  fo rm s .
From  th e  D ec em be r s u r v e y ,  no  r e l a t i o n  was  fo u n d  b e tw e en  i l l n e s s  an d c o n su m p ti o n  o f  
i c e  fr om  th e  h a ll w a y  m ac h in e s  i n  H o te l  A.

A lc o h o l -  A lc o h o l c o n su m p ti o n  was  a s s e s s e d  i n  t h e  L e g io n n a i r e  c e n s u s  and  th e  
Dec em be r s u rv e y .  R e sp o n d e n ts  t o  t h e  fo rm e r  w e re  a s k e d  t o  g iv e  t h e  a v e ra g e  num ber  o f  
a l c o h o l i c  d r in k s  i n c l u d i n g  b e e r  th e y  d ra n k  e a c h  day  d u r in g  t h e  c o n v e n t io n  and  to  
c l a s s  th em  i n  3 c a t e g o r i e s ,  0 ,  1 - 4 ,  and  _> 5 p e r  d a y . No s i g n i f i c a n t  d i f f e r e n c e s  b e ­
tw een  c a s e s  and  c o n t r o l s  w e re  fo u n d  f o r  d e l e g a t e s .  N in e  L e g io n n a i r e  c a s e s ,  I n c lu d in g  
5 d e l e g a t e s ,  o f  90  q u e s t i o n e d  i n d i c a t e d  th e y  h ad  h ad  no  a l c o h o l i c  d r in k s  d u r in g  th e  
c o n v e n t io n .  No a s s o c i a t i o n  was  fo u n d  i n  t h e  Dec em be r s u rv e y  b e tw e en  i l l n e s s  and  
p r e f e r e n c e  f o r  b e e r ,  ty p e  o f  h a rd  l i q u o r  o r  m ix e r  o r  home ma de  l i q u o r .

W ate r -  In  t h e  L e g io n n a i r e  c e n s u s , d e l e g a t e s  w e re  a sk e d  w h e th e r  th e y  d ra n k  
an y w a te r  a t  H o te l  A. F o r ty - f i v e  o f  69  d e l e g a t e  c a s e s  d r a n k  w a te r  com pare d  w i th  46 9 
o f  97 6 w e l l  d e l e g a t e  c o n t r o l s ,  a  s i g n i f i c a n t  d i f f e r e n c e  a t  th e  0 .0 1  l e v e l .  The  r e l a ­
t i o n s h ip  h o ld s - e v e n  whe n c o r r e c t e d  f o r  t h e  num ber  o f  d a y s  d e l e g a t e s  s p e n t  a t  th e  
h o t e l .  F i f t y - t h r e e  (6 2Z ) o f  86  L e g io n n a i r e  c a s e s  q u e r i e d  re m em bere d  d r in k i n g  w a te r  
a t  H o te l  A. Th e a s s o c i a t i o n  o f  w a te r  c o n su m p ti o n  w i th  i l l n e s s  i n  d e l e g a t e s  w as  a l s o  
s e e n  i n  t h e  U l t im a te  s u r v e y ;  a lt h o u g h  t h e r e  was  a  14% in c o n s i s t e n c y  i n  t h e  a n sw e rs  
o f  p e r s o n s  who an sw e red  b o th  s u r v e y s ,  t h i s  was  n o t  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f ­
f e r e n c e .  Th e r e l a t i o n s h i p  o f  w a te r  c o n su m p ti o n  an d i l l n e s s  re m a in s  am on g H o te l  A 
d e le g a t e  r e s i d e n t s  i n  th e  U l t im a te  s u rv e y  b u t  n o t  i n  t h e  L e g io n n a i r e  c e n s u s .  W ate r 
c o n su m p ti o n  was  a s s o c i a t e d  w i th  i l l n e s s  d e s p i t e  s t a t i s t i c a l l y  c o n t r o l l i n g  f o r  t o t a l  
d a y s  s p e n t  i n  t h e  h o t e l  (T a b le  1 8 ) ,  b u t  n o t  a f t e r  c o n t r o l l i n g  f o r  h o u r s  s p e n t  i n  t h e  
lo b b y  o f  H o te l  A.

C o nsum pti on  o f  w a te r  i n  m ix ed  d r in k s  was  f u r t h e r  e v a lu a t e d .  D r in k in g  w a te r  i n  
m ix ed  d r in k s  was  s i g n i f i c a n t l y  a s s o c i a t e d  w i th  i l l n e s s  am on g d e l e g a t e s ,  an d s p e c i f i ­
c a l l y  am ong d e l e g a t e  r e s i d e n t s  a t  H o te l  A. Th e r e l a t i o n s h i p  was  m a in ta in e d  whe n 
c o n t r o l l e d  f o r  t o t a l  num ber  o f  h o s p i t a l i t y  ro om s v i s i t e d  o r  f o r  t o t a l  h o u r s  s p e n t  i n  
t h e  h o t e l .  H ow ever,  o n ly  51% o f  d e l e g a t e s  who s ta y e d  a t  H o te l  A r e c a l l e d  d r in k in g  
w a te r  i n  m ix ed  d r in k s  t h e r e  (T a b le  1 9 ) .

S e v e r a l  a s p e c t s  o f  w a te r  c o n su m p ti o n  w e re  n o t  a s s o c i a t e d  w i th  i l l n e s s .  W ate r 
c o n su m p ti o n  a t  H o te l  A was  n o t  a s s o c i a t e d  w i th  i l l n e s s  f o r  d e l e g a t e s  who d id  n o t  s t a y  
a t  H o te l  A , and  no  a s s o c i a t i o n  was  s e e n  am on g d e l e g a t e s  b e tw e en  s t a t e d  n o rm a l d a i l y  
w a te r  c o n su m p ti o n  and  i l l n e s s .  N e i th e r  w a te r  d ru n k  fr om  ro om  t a p s  n o r  w a te r  f o u n ta i n s  
c o u ld  b e  i m p l i c a t e d .  C on su m p ti o n  o f  w a te r  fr om  s t a i n l e s s  s t e e l  w a te r  c o n t a i n e r s  u se d  
a t  many c o n v e n ti o n  e v e n ts  was  n o t  a s s o c i a t e d  w i th  i l l n e s s .
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TABLE 1 8

HISTORY OF DRINK ING  WATER AT HOTEL A AMONG IL L  AND WELL DELEGA TES, 
CORRECTED FOR NUMBER OF DAYS SPE NT AT AMERICAN LEGION  CONVENTION

D ays a t W a te r  d r u n k  a t
C o n v e n t io n H o t e l  A I l l W e l l

0 - 3 y e s 5 10 1
n o 6 1 5 0

4 y e s 26 2 68
n o 13 257

5 -  7 y e s 14 9 8
n o 5 97

T o t a l y e s 4 5 46 7
n o 24 5 04

M a n te l  H a e n s z e l : z ■ 2 . 4 5 ,  p  “  .0 1 4

TABLE 19

HIS TORY OF US ING WATER FROM HOTEL A IN A MIXED
DRINK AMONG IL L AND WELL DELEGA TES, BY HOTEL OF RE SID EN CE

H o t e l  o f  
R e s i d e n c e

W a te r  I n  
M ix e d  D r in k

114
2 31

4 . 1 6 ,  p < .0 5

n o t  A

T o t a l

y e s
n o

9
25

1 23
5 02

n o n - s i g .

y e  8 28 237 X2  -  7 . 0 8 ,  p < .0 1
n o 43 7 33

LABORATORY

S p e c im e n  c o l l e c t i o n s . T h e  B u r e a u  o f  L a b o r a t o r i e s , C o m m o n w e alt h  o f  P e n n s y l v a n i a  
c o o r d i n a t e d  l o c a l  c o l l e c t i o n  o f  s p e c im e n s  f r o m  a l l  p e r s o n s .  D i s t r i c t  h e a l t h  o f f i c i a l s  
w e r e  I n s t r u c t e d  t o  o b t a i n  t h r o a t  w a s h in g s  a n d  a c u t e  s e r a  f r o m  s u s p e c t e d  c a s e s .  S p e c i ­
m en s w e r e  c o l l e c t e d  b y  e i t h e r  p u b l i c  h e a l t h  n u r s e s  o n  h o s p i t a l  o r  hom e v i s i t s  o r  
c o o p e r a t i n g  l o c a l  p h y s l c a n s .  D i s t r i c t  o f f i c i a l s  a r r a n g e d  f o r  I m m e d ia te  d e l i v e r y  o f  
s p e c im e n s  b y  s t a t e  p o l i c e  h e l i c o p t e r  t o  t h e  S t a t e  L a b o r a t o r y  i n  P h i l a d e l p h i a .  S p e c i ­
m en s w e r e  t h e n  d i s t r i b u t e d  b y  t h e  CDC a n d  t h e  S t a t e  L a b o r a t o r y  f o r  p r o c e s s i n g .

I n i t i a l  a r r a n g e m e n t s  f o r  o b t a i n i n g  p a t h o l o g i c  s p e c im e n s  w e r e  m ad e o n  A u g u s t  1 3 ,  
b y  E IS  o f f i c e r s  w ho c o n t a c t e d  p h y s i c i a n s  c a r i n g  f o r  t e r m i n a l l y  1 1 1  p a t i e n t s .  E IS  
O f f i c e r s  i n  H a r r i s b u r g ,  P h i l a d e l p h i a ,  a n d  P i t t s b u r g h  w e r e  s p e c i f i c a l l y  a s s i g n e d  t h e  
r e s p o n s i b i l i t y  o f  m a i n t a i n i n g  c o m m u n ic a t i o n  w i t h  p a t h o l o g i s t s ,  a n d  a d v i s i n g  th e m  a b o u t  
t h e  k i n d s  a n d  q u a n t i t y  o f  t i s s u e s  r e q u i r e d  a n d  a r r a n g i n g  f o r  p ro m p t  t r a n s p o r t ,  u s u a l l y  
b y  a i r  t o  t h e  s t a t e  l a b o r a t o r y  o r  CDC. I n  s e v e r a l  i n s t a n c e s  E IS  o f f i c e r s  o r  h e a l t h  
o f f i c i a l s  w e r e  p r e s e n t  a t  a u t o p s i e s  t o  e n s u r e  p r o p e r  c o l l e c t i o n  o f  t i s s u e .

A v a i l a b l e  a u t o p s y  m a t e r i a l  w a s  c o l l e c t e d  f ro m  p a t i e n t s  w ho h a d  d i e d  p r i o r  t o  
a c t i v e  I n v e s t i g a t i o n  o f  t h e  e p i d e m i c  f r o m  p a t h o l o g y  l a b o r a t o r i e s .  T h e  S t a t e  C om m is ­
s i o n e r  o f  H e a l t h  r u l e d  t h a t  a n y  s u s p e c t e d  d e a t h  f ro m  L e g i o n n a i r e s '  d i s e a s e  w as t o  b e  
a  m e d i c a l  e x a m i n e r 's  c a s e .  I n  1 0  o f  t h e  1 1  d e a t h s  t h a t  o c c u r r e d  a f t e r  o u r  I n v o l v e ­
m e n t i n  t h e  e p i d e m i c  a n  a u t o p s y  w a s  p e r f o r m e d .



S ta te  and  c i ty  h e a l th  o f f i c i a l s  o rg an iz ed  a c o l l e c t io n  o f  co n v a le sc e n t s e r a  
fro m ep id em ic  ca se s  and ap p ro x im ate ly  50 house ho ld  c o n ta c ts . P u b li c  h e a lt h  n u rs e s  
made home and h o s p i ta l  v i s i t s  to  c o l l e c t  th e  sp ec im en s 3 we eks a f t e r  o n se t o f  i l l ­
n e s s . S ta te  o f f i c i a l s  a ls o  c o l le c te d  se ru m sp ec im en s from  60 w e ll  L e g io n n a ir e s  in  
th e  H a rr is b u rg  a r e a , h a l f  o f  whom ha d a tt e n d e d  th e  con v en ti o n  and h a l f  o f whom ha d 
n o t.  EIS o f f i c e r s  o b ta in e d  se ru m sp ec im en s fro m 60 h o te l  em pl oy ee s 3 -1 /2  we eks a f t e r  
th e  conven ti o n .

A f te r  sp ec im en s ha d bee n c o l le c te d  in  th e  f i e l d ,  mos t w er e s e n t  in  d u p li c a te  
to  th e  P enn sy lv an ia  s t a t e  l a b o r a to r ie s  and CDC. In  mos t c a se s  sp ec im en s a r r iv e d  in  
good to  e x c e l le n t  c o n d it io n  fo r  p u rp oses  o f  h i s to l o g ic  and  m ic ro b io lo g lc  exam in a ti o n . 
For  th e  mos t p a r t  f re s h  t i s s u e s  w er e re c e iv e d  on b o th  d ry  and w et  i c e .  The se  w ere 
d is p en sed  in  th e  a p p ro p r ia te  c o n d it io n  to  to x ic o lo g y , m ic ro b io lo g y , an d p ath o lo gy  
la b o r a to r ie s  by  th e  V ir o lo gy  D iv is io n , Bur ea u o f  L a b o r a to r ie s , whi ch  s u p e rv is e d  c a ta ­
lo g in g  and  d i s t r i b u t io n  o f  sp ec im en s.  F o rm a li n -f ix e d  t i s s u e s  fro m e a r ly  ca se s  w er e 
re q u e s te d  o f  h o s p i ta ls  in  P en n sy lv an ia  by  th e  P at ho lo gy  D iv is io n , B ur ea u o f  Lab or a­
t o r i e s .  Serum sp ec im en s c o l le c te d  by s t a t e  h e a l th  o f f i c i a l s  w ere sh ip ped  s e p a ra te d  
and fr o z e n  to  CDC an d th e  s t a t e  h e a l th  la b o r a to r ie s .

A la r g e  num ber  o f  sa m pl es  o f  th e  in a n im a te  en vir onm en t a s s o c ia te d  w it h  e i t h e r  
th e  con v en ti o n  o r  H o te l A w er e ta k e n . Th es e sa m pl es  in c lu d ed  f re o n  11 us ed  in  com­
p re s s o rs  in  th e  h o t e l ;  d u s t fro m th e  i n t e r i o r  to p o f  th e  e l e v a to r s , from  th e  a re a  
be low th e  e l e v a to r s ,  and b o th  l e v e ls  o f  th e  e le v a to r  h ea d s;  sa m pl es  o f  p e s t c o n t ro l 
ch em ic a ls  use d  in  th e  h o te l  and ar ound th e  h o t e l ;  sa m ple s o f  a l l  house keep in g  su p­
p l i e s  known to  be  us ed  by  th e  h o t e l ;  in c in e r a t o r  ash  sam p le s; sa m pl es  o f  o i l  and  
O ak it e  s o lu ti o n s  us ed  fo r  t r e a t i n g  a i r - c o n d i t i o n in g  f i l t e r s  in  th e  h o te l ;  sa m pl es  
o f  w a te r  from  d rin k in g  fo u n ta in s  in  th e  h o t e l ,  w a te r  ta p s  in  th e  h o t e l ,  m elt ed  i c e ,  
and w ate r p la ced  in  s t a i n l e s s  s t e e l  c o n ta in e r s  us ed  fo r  d is p e n s in g  d r in k in g  w ate r in  
la rg e  m eet in gs an d us ed  by  th e  L e g io n n a ir e s  d u rin g  th e  c o n v e n ti o n ; sa m pl es  o f  c h i l le d  
w a te r an d c o o li n g -to w e r w a te r  fro m th e  h o t e l ;  th e  2 m e ta l a i r  f i l t e r s  fro m th e  r e c i r ­
c u la t in g  AHU in  th e  h o te l  lo bby ; p ig eon  d ro pp in gs  from  th e  18 th  f l o o r ;  d u s t fro m AHUs; 
su lf am ic  a c id  t a b l e t s ;  ch em ic als  use d  in  e le v a to r  m a in te nance ; f i r e c r a c k e r s ;  mugs 
g iv en  to  th e  L e g io n n a ir e s ; and c i g a r e t t e s ,  h a t s ,  and o th e r  it em s g iv en  to  th e  
L e g io n n a ir e s .

M ic ro b io lo g y . A ttem pts  w er e made u s in g  te ch n iq u es  o f  d i r e c t  o b s e rv a t io n , i s o ­
l a t i o n ,  and s e ro lo g y  to  id e n t i f y  in f e c t i o n s  w it h  b a c t e r i a ,  fu n g i,  v i r u s e s ,  mycop lasm as 
s p ir o p la sm a s , r i c k e t t s i a e ,  and ch la m ydia e . S ta ndard  te ch n iq u es  in  c u r r e n t use  in  
ea ch  la b o r a to r y ,  as  w e ll  as  s p e c i a l  te c h n iq u e s  w er e em pl oy ed . In  T ab le  20 a re  
as se m ble d th e  numb ers  an d ty pes  o f t i s s u e  sp ec im en s exam ined  and  th e  te ch n iq u es  em­
plo yed  in  d i r e c t  o b s e rv a ti o n . T ab le s  21 and  22 p ro v id e  s im i la r  in fo rm a ti o n  fo r 
p ri m ary  I s o la t io n  a tt e m p ts  and  s e r o lo g ic  t e s t s .

The r e s u l t s  o f  d i r e c t  o b s e rv a ti o n  o f  t i s s u e s  by  e le c t r o n  m ic ro sc opy in  neg a­
t i v e ly  s ta in e d  an d th in  s e c t io n s  sho wed th e  o c c a s io n a l p re sen ce  o f  b a c t e r i a  w hi ch  
w er e a t t r i b u t e d  to  no rm al  f lo r a  o r  s u p e r in f e c t io n . No o th e r  m ic ro b ia l ag e n ts  could  
be  i d e n t i f i e d  in  th e  sp ec im en s ex am in ed . F lu o re s c e n t an ti b o d y  (F A),  Gram, and  Gimenez 
s ta i n s  d id  n o t show  any m ic ro b ia l ag e n ts  to  be  p re s e n t w it h  th e  r e a g e n ts  em plo yed 
ex c ep t fo r  1 p a t i e n t  w it h  se condary  Can di da  I n f e c t io n  wh ose  lu ng  s ta in e d  p o s i t i v e ly  
fo r  Can di da  w it h  FA.

C u lt u re  f o r  b a c te r ia  r e s u l t e d  in  th e  i s o l a t i o n  o f  a number o f  org an is m s foun d 
in  no rm al  f lo r a  and o th e rw is e  form ed  no  p a r t i c u l a r  p a t t e r n  o f  i s o l a t i o n .  C u lt u re s  
fo r  my copla sm a an d sp ir o p la sm a  w er e n e g a ti v e . Y ea st  reco v e re d  on  p ri m ar y  i s o l a t i o n  
c o n s is te d  p re dom in an tl y  o f  Can di da  w hi ch  i s  f r e q u e n t ly  reco v e re d  fro m th e  r e s p i r a to r y  
t r a c t  o f  s e v e re ly  i l l  p a t i e n t s  on  b ro ad  sp ectr um  a n t i b i o t i c s .

No v i r a l  agen t was  i s o la te d  in  th e  c e l l  c u l tu r e s ,  eg g s , o r  an im al s em ploy ed . 
C o n fi rm ati on  o f th e  ab se nce  o f any agen t in  c e l l  c u l tu r e  w hi ch  m ig ht  pro duce  r e s i s ­
ta n ce  to  in f e c t i o n  w it h  a se co nd  v i r u s  was  o b ta in e d  by  c h a ll e n g e  w it h  C oxs ac ki e A-9 
in  th e  te rm in a l (3 rd ) b li n d  c e l l  c u l tu r e  p a ssag e . Thr ee  gu in ea  p ig s  d ie d  o f  mi xed 
b a c t e r i a l  in f e c t i o n  a f t e r  in o c u la t io n  w it h  lu ng  su sp e n sio n  fro m 1 p a t i e n t ;  th e  b ac ­
t e r i a  w er e t y p i c a l  o f  th o se  fo un d in  p a t i e n t s  on a n t i b i o t i c s  o r  in  po st m ort em  o v e r­
g ro w th , and  th e  o r ig i n a l  m a te r ia l when p assed  th ro ugh  a b a c t e r i a l  f i l t e r  was no t 
p a th o g en ic  fo r  gu in ea  p ig s . F in a l i d e n t i f i c a t i o n  o f  th e se  ag e n ts  i s  s t i l l  un de rw ay . 
C u lt u re  f o r  v i r a l  ag e n ts  by  th e  Bur ea u o f  L a b o r a to r ie s , Comm onwealth o f  P enn sy lv an ia  
was e q u a ll y  u n f r u i t f u l .
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TABLE 20

LEGIONNAIRES' DISEASE: DIRECT OBSERVATIONS ON PRIMARY SPECIMENS FOR 
DETECTION OF MICROBIAL AGENTS

Number o f  T e s ts T o ta ls

T e s ts

N a s a l /
T h r o a t /
Sp ut um Lu ng R e c ta l P a t i e n t s T e s ts

D i r e c t  s t a i n i n g

F lu o r e s c e n t  A n ti b o d y :
1

H is to p la s m o s is 7 3 7
C ry p to c o c c o s is 6 2 6
S p o r o t r i c h o s i s 6 2 6
S a lm o n e ll a 8 8 8
B. p e r t u s s i s 16 5 17 21
F.  t u l a r e n s i s 7 3 7
Y. p e s t i s 4 2 4
M arb urg  v i r u s 6 2 6
L a s s a  v i r u s 6 2 6
I n f l u e n z a  A 6 2 6
C hla m ydia 10 5 10
L y m phocy ti c  c h o r io m e n in g i t i s 6 2 6

v i r u s
C an d id a 1 1 1

Glm en ez 10 5 10

Gram 7 3 7

E le c t r o n  M ic ro sco p y
Neg . s t a i n i n g 9 5 8 14
T h in  s e c t i o n 13 8 13

I n d i r e c t  FA 30 5 30

I n d i r e c t  RIA 30 5 30

D i r e c t  FA 30 / 5 30

D i r e c t  RIA 30 5 30

TABLE 21

LEGIONNAIRES' DIS EASE:  PRIMARY ISOLATION ATTEMPTS FOR MICROBIAL AGENTS

Nu mb er o f  T e s ts T o ta ls
N a s a l / B r o n c h i/

C u l tu r e T h r o a t / T r a c h e a /
Sy s te rns Sp ut um Lu ng s R e c ta l CSF U rin e P a t i e n t s T e s ts

V iro lo g y
E g g s , a l l . / a m n . 25 23 1 1 30 50
E g g s , y o lk 1 9 3 10
PMK 21 21 8 1 2 28 53
V er o 23 22 1 1 28 47

36
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TABLE 21 -  (C onti nued )

Number o f  T e sts  T o ta ls

C u lt u re
Sy stem s

N asa l/
T h ro a t/
Spu tum

B ro n ch i/
T ra ch ea /

Lungs R ec ta l CSF U rine P a t ie n ts T e sts

HELF 25 22 8 1 2 30 58
HER 19 21 1 25 41
Rhabdo 9 9 8 9 26
PMK aga r 7 4 2 5 13
McCoy ffUDR tr e a te d ) 11 11 11
H ep -2 20 20 30 40
M ic e:

Newborn  IC /I P 14 11 11 19 36
3-we ek IC 10 5 10

Guine a p ig s 3 8 3

Mycop lasm a 11 20 20 31

S pir opla sm a 7 12 13 19

B ac te ri o lo g y
Bloo d ag a r 17 22 8 25 47
MH ag a r 16 11 2 20 29
Bloo d pep . d ig . 16 22 2 25 40
B ru c e ll a  aga r 16 22 2 25 40
G lu -c y s t.  bl ood 16 22 2 25 40
MacConkey 17 22 9 25 48
SS ag a r 17 22 9 25 48
B is . s u l f i t e 16 22 9 25 48
BHI b ro th 14 17 8 23 39
S e l i n i t e 6 1 1 7 8
Co rnme al 13 9 13
VCN 13 9 13

A na er ob ic 5 3 5
A er obic 6 3 6

TOTALS (T ab le s 20 & 21)
P a t ie n ts
T e sts 349 667 102 4 7

33
1, 12 9

Serum sp ec im en s fro m s e r i a l  b le e d in g s  w er e ex am ined  fo r  comple men t f ix in g  (C F), 
f lu o r e s c e n t (F A), and im m u n o p re c lp it a tl n g  (I P ) a n t ib o d ie s  to  a la rg e  v a r i e ty  o f  a n t i ­
gen s.  None showed  s ig n i f i c a n t  ( f o u r - f o ld  o r  g r e a t e r )  In c re a se s  in  an ti b o d y  to  
th e se  a n ti g e n s  ex cep t 1 p a t i e n t  who dev elo ped  s e ro c o n v e rs io n  by CF to  M. pne um on ia e. 
Two o th e r  p a t ie n t s  ha d p o s i t i v e  CF re sp o n ses  to  B la st om yces , b u t no  IP  a n ti b o d ie s  
w er e p re s e n t s u g g e s ti n g  a n o n - s p e c i f ic  re sp o n se . In  mo st c a se s  th e  f i r s t  se ru m s p e c i­
men was c o l le c te d  in  th e  f i r s t  week o f  i l l n e s s ,  th e  se co nd  2 to  3 we eks  l a t e r ,  and  
in  many a th i r d  sp ec im en  a f t e r  6 w ee ks .

P a ir e d  s e r a  fro m 6 ca se s  w er e a l s o  te s t e d  in  in d i r e c t  and d i r e c t  FA and ra d io ­
immu noass ay f o r  ev id ence  o f  a n ti g e n  in  lu ngs  fro m 5 p a t i e n t s .  No s p e c i f i c  a n t ig e n / 
an ti b o d y  was fo und. S e r ia l  s e r a  fro m 7 p a t i e n t s  sho wed a s u s ta in e d  r i s e  in  Ig G, IgA 
and IgM in  6 , 5 and 4 p a t i e n t s ,  r e s p e c t iv e ly ;  3 sho wed r i s e s  to  a l l  c l a s s e s .  In  
no ne  o f  th e s e ,  ho w ev er , d id  th e  a b s o lu te  le v e l  o f  im m un og lo bu lin r i s e  abov e th e  upper  
ra nge o f  norm al.

37
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TABLE 22

LEGIONNAIRES' DISEASE: SEROLOGIC TESTS

T est s

Complem ent F ix a ti o n  
In f lu e n z a  A 
In f lu e n z a  B 
Ch lamyd ia 
M. pn eu mon iae 
H is to p la sm o si s  
B la st om yco si s 
P a ra in f lu e n z a  1 
P a ra in f lu e n z a  2 
P a ra in f lu e n z a  3 
Ade no vi ru s 
RSV
Her pe s v ir u s  
Mumps v ir u s  
M ea sl es  v ir u s  
C o ro n av ir u s :

0C43
229E

R i c k e t t s ia  b u r n e t i i  
C occ id io id om yco si s

Serum P a ir s
(2 o r  more s e ra /p e r s o n )

64
64
64
64
64
19 
58 
58 
58 
58 
58 
58 
12 
12

58
12
64
20

Immuno f lu o re sc e n c e  
Chla myd ia 
Pne um oc ys ti s 
R ic k e t t s ia :  

r i c k e t t s i i  
s ib i r i c a  
p a r k e r i  
c o n o r ii  
r h ip ic e p h a li  
mo nta na  
a u s t r a l i s  
a k a r i  
p r o u a se k ii  
ty p h i  
Canada 
364-D
Til la m ook

Enz ym e- link ed  Im mun osorbe nt  ass ay  
Chla myd ia

12
20

12
12
12
12
12
12
12
12
12
12
12
12
12

12

I n d ir e c t  h e m ag g lu ti n a ti o n  
Entam oeb a h i s to l y t i c a  
A sc arl s
To xopla sm a

Im m u nopre cip it a ti on  
H is to p la sm o sis  
B la st om yco si s 
C occ id io id om yco si s 
Can di da  
M. fa e n i

20
20
20

22
20
21
7
8

38



TABLE 22 -  (C on ti nued )

T e sts Seru m P a ir s
(2  o r  more s e ra /p e r s o n )

T. vu lgar ie 8
T. candidua 6

RID IgG 11
IgM 11
IgA 11

T o ta l p a i r s 64
T o ta l t e s t s 1, 250

T o x ic o lo gy . The c l i n i c a l  sym ptoms e x h ib it e d  by  th e  v ic ti m s  w ere n o n - s p e c i f ic  
an d cou ld  ha ve  bee n ca use d  by 1 o f  a v a r i e ty  o f  to x in s , e i t h e r  o rg a n ic  o r  in o rg a n ic . 
The a n a ly t i c a l  in v e s t ig a t io n  to  id e n t i f y  th e  c a u s a t iv e  ag en t th e r e f o r e  c o n s is te d  o f 
2 p h a se s : 1)  A n a ly s is  o f  sp ec im en s by  g e n e ra l s c re e n in g  metho ds  to  al lo w  th e  d e te c ­
t i o n  o f  a w id e sp ectr um  o f  p o s s ib le  to x in s , and 2)  A n a ly s is  o f  sp ec im en s fo r  a l i m i t ­
ed  numb er o f s p e c i f i c  compounds, ch ose n  because  o f  th e  known s im i l a r i t y  o f t h e i r  
t o x i c i t y  to  th e  c l i n i c a l  p a t t e r n  observ ed  in  ca se s  o f  L e g io n n a ir e s ' d is e a s e . The 
e x p e r t i s e  o f  many w e ll  known to x i c o lo g i s t s  in  th e  f o r e n s ic , en v ir o n m e n ta l,  and  aca ­
de mic s e c to r s  was us ed  in  ch oosi ng  th e  s p e c i f i c  com pounds to  s tu d y .

B io lo g ic a l sa m pl es  t e s t e d  in c lu d e d  lu n g , l i v e r ,  k id n e y , and ad ip o se  t i s s u e  
c o l le c te d  a t  a u to p s ie s  an d se ru m  an d u r in e  sp ec im en s fo r  b o th  f a t a l  and n o n - f a t a l  
c a se s . C o n tr o l sp ec im en s w ere o b ta in e d  fro m a u to p s ie s  o f  P h il a d e lp h ia  an d P it t s b u r g h  
r e s id e n ts  who w ere n o t r e l a te d  to  th e  ep id em ic , as  w e ll  as  from  s e le c te d  in d iv id u a ls  
fro m o th e r  a r e a s . C o n tr o ls  w er e c a r e f u l ly  c h a ra c te r iz e d  by  ag e , o c c u p a ti o n , p la c e  
o f  r e s id e n c e , and  sm ok ing h a b i t s .

L iv e r , lu n g , and k id ney  sa m ple s w ere ana ly zed  fo r  ab no rm al  c o n c e n tr a t io n s  o f 
a w id e v a r i e ty  o f e le m en ts  by  on e o r  mo re o f  th e  fo ll o w in g  te c h n iq u e s : 1)  Atom ic 
a b s o rp ti o n  sp ec tr o p h o to m e tr y ; 2)  N eu tr on  a c t iv a t io n ;  3) E le c tr o n  in duced  X -ray  
f lu o re s c e n c e ; 4)  P ro to n  in duced  X -r ay  f lu o re s c e n c e . The a n a ly s is  by  th e  l a t t e r  2 
metho ds  a re  underw ay in  4 d i f f e r e n t  la b o r a to r ie s  in  th e  U nit ed  S ta te s  and a re  inc om ­
p l e t e .  Atom ic a b s o rp ti o n  sp ec tr o p h o to m e tr y  was  u t i l i z e d  to  a n a ly ze  v a r io u s  t i s s u e  
sa m ple s f o r  th a ll iu m , t i n ,  b e ry l li u m , chromium , an d n ic k e l .  The  n eu tr o n  a c t iv a t io n  
te ch n iq u e  was us ed  to  an a ly ze  lu n g , l i v e r ,  an d k id ney  t i s s u e s  f o r  ap p ro x im ate ly  30 
e le m en ts . Com pa ris on  o f  th e se  d a ta  w it h  p u b li sh e d  nor ms  fo r  th e  v a r io u s  e le m ents  
sho wed on ly  1 u n usual r e s u l t ;  a h ig h  cadm ium v a lu e  (BOppm) in  1 o f  3 ca se  k id neys 
a n a ly zed . The in d iv id u a l was a he av y sm ok er  whi ch  cou ld  ac coun t f o r  th e  h ig h  ca d­
mium v a lu e .

In  a d d i ti o n  to  o u r a n a ly s is  fo r  m e ta ls , th e  Commonw ealth  o f P en n sy lv an ia  co n­
t r a c te d  w it h  2 l a b o r a to r ie s  to  perf o rm  an a ly se s  f o r  n i c k e l ,  th e  J e f f e r s o n  P h y s ic a l 
L a b o ra to ry , H ar va rd  U n iv e r s it y , an d th e  U n iv e rs it y  o f C o n n e c ti c u t,  C o n n ec ti c u t Sch oo l 
o f  M edic in e . No abnorm al ly  h ig h  l e v e l s  o f  any he av y m e ta l w er e d e te c te d  i n  h a i r  
sp ec im en s ana ly zed  by  P au l H oro w it z,  P h .D .,  a t  th e  H ar va rd  f a c i l i t y .  F. W. Sunder - 
man, J r . ,  M.D. , U n iv e rs it y  o f  C o n n e c ti c u t,  r e p o r te d  th a t  th e  n ic k e l  l e v e l  in  lu n g , 
l i v e r ,  and k id ney  o f  6 ca se s  and 2 c a se s  o f  Br oad S t r e e t  pn eu mon ia  w er e e le v a te d  
b u t n o t c o n c lu s iv e ly  when compared  to  t i s s u e s  fro m 4 c o n t r o ls  and e s ta b l is h e d  pub­
l i s h e d  no rm s.  Dr . J .  R. Ch en , S ta te  U n iv e r s it y  o f New Y or k, r e p o r te d  s im i la r  f in d in g s  
in  th e  p re li m in a ry  p ro to n  in duced  X -r ay  f lu o re sc e n c e  d a ta .  A m big u it ie s  in  th e  l e v e ls  
o f  n ic k e l fo un d co u ld  ha ve  o r ig in a te d  fro m co n ta m in a ti o n  o f  t i s s u e  t h a t  m ig ht  ha ve  
o cc u rr e d  d u rin g  au to psy  and sa mpl e p r e p a r a t io n , b u t i t  cou ld  a ls o  be  du e to  in d iv id u a l 
v a r i a t i o n s  in  no rm al  en v ir o n m en ta l ex posu re  an d e x c re ti o n  o f th e  v a r io u s  e le m en ts . 
D efi n in g  an  adequate  no rm al  v a lu e  fo r  a gi ven  pers o n  i s  ex tr em e ly  d i f f i c u l t  bec au se  
o f  th e  in d iv id u a l and env ir onm en ta l v a r i a t i o n s .
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Bec au se  o f  th e  known t o x i c i t y  o f p a ra q u a t,  a s p e c i f i c  e f f o r t  was  made to  
an a ly ze  fo r  t h i s  h e r b ic id e . High  p re s s u re  l i q u id  ch ro m at og ra ph y an d u l t r a v i o l e t  
sp ec tr o p h o to m etr y  w ere us ed  to  an a ly ze  lu ng  and  u r in e  sam ple s.  A me tho d was de ­
vel oped  fo r  th e  a n a ly s is  w hich  has  a lo w er  d e te c ti o n  l i m i t  o f 0 .2 5  mic ro gr am s p er 
gram  o f  sa m pl e.  No p a raq u a t was d e te c te d  in  any sp ec im en  a n a ly zed . The me tho d us ed  
fo r  th e se  a n a ly se s  wou ld  ha ve  a ls o  d e te c te d  many o th e r  o rg an ic  com pounds  w it h  s im i la r  
io n ic  c h a r a c t e r i s t i c s ,  e . g . ,  ( t e r t i a r y  ammonium), b u t no  compound  o f  t h i s  ty pe  was 
c o n s is te n t ly  fo un d in  th e  ca se  sa m ple s.

In  th e  w id e s p e c t r a  sc re e n in g  fo r  o rg an ic  compo un ds , ho mog en ized  t i s s u e  
sa m ple s w ere e x t r a c te d  w it h  a v a r i e ty  o f  o rg an ic  s o lv e n ts  under  b o th  a c id ic  and  
a lk a l i n e  c o n d i ti o n s . The e x t r a c ts  w er e f r a c t io n a te d  on  f l o r i s l l  a n d /o r  s i l i c a  g e l 
co lu m ns, f r a c t io n s  c o n c e n tr a te d  and an a ly zed  by  ga s ch ro m at ogr ap hy  and  mass spec­
tr o s c o p y . In  a d d i t io n , s e le c te d  sa m pl es  ( e s p e c ia ll y  ad ip o se  t i s s u e )  w er e ana ly ze d  
by  gas  ch ro m at og ra ph y fo r  o rg a n ic  v o l a t i l e  co mpo nents u s in g  hea dsp ac e and s p e c ia l  
e x t r a c t io n  te c h n iq u e s . A v a r i e ty  o f  column s (n o npo la r and  p o la r )  and d e te c to r s  
(g e n e ra l and s p e c i f i c )  w er e use d  fo r  th e  v a r io u s  ga s ch ro m at ogra ph ic  a n a ly s e s .
C a re fu l co m pa ri so n o f  ca se  and  c o n tro l d a ta  d id  n o t show  a d e f i n i t i v e  p a t t e r n  f o r  
any u n usual co m ponen ts (s ) th a t  m ig ht be  r e l a te d  to  th e  ep id em ic .

S er a fro m 9 ca se s  were an a ly zed  by  ga s ch ro m at ogra phy. Common env ir onm enta l 
co n ta m in an ts , in c lu d in g  th e  c h lo r in a te d  hydro ca rb ons DDE an d DDT, w ere d e te c te d  in  
a l l  sam p le s.  Ho we ve r, in  2 se ru m sp ec im en s fro m s u rv iv in g  c a s e s , an  a d d i t io n a l  com­
ponen t was d e te c te d  a t  le v e ls  e s ti m a te d  to  be  be lo w 10 p a r t s  p e r  b i l l i o n .  T his  com­
ponen t was n o t p re s e n t in  any  o f  th e  c o n t ro l se ru m sp ec im en s an d do es  no t r e p re s e n t 
any known p re s c r ib e d  m e d ic a ti o n  fo r  th e  2 in d iv id u a ls  o r  any known p e s t i c id e .  Mass 
s p r e c t r a  i d e n t i f i c a t i o n  o f  th i s  compound could  n o t be  o b ta in e d  b ecause  o f th e  ver y  
li m it e d  sa m pl e s i z e .  F u rt he rm ore , th e  compound cou ld  n o t be  fo un d in  th e  ad ip ose  
t i s s u e  o f any ca se s  as  wou ld  be  expec te d  w it h  su ch  a n o npo la r su b s ta n c e . The compound 
re m ai ns u n id e n t i f i e d  due to  i t s  low c o n c e n tr a ti o n . The ab se nce  in  ad ip o se  t i s s u e  and  
l im it e d  occ u rr e n ce  among th e  v a r io u s  sp ec im en s te s t e d  su g g e s ts  t h a t  t h i s  compound  i s  
u n li k e ly  to  be  th e  ep id em ic  a g e n t.

U ri ne fro m 6 ca se s  was ana ly zed  by  h ig h  p re s s u re  l i q u id  ch ro m at og ra ph y u s in g  
an  io n  ex ch an ge  col umn to  d e te c t  unusu al ch em ic als  t h a t  m ig ht be e x c re te d  by th e  
v ic ti m s . I n t e r p r e t a t i o n  o f  th e  d a ta  was  d i f f i c u l t  du e to  th e  p re sen ce  o f nume rous 
m e ta b o l it e s  o f  dr ugs th e  in d iv id u a l s  w er e re c e iv in g . P re li m in a ry  r e s u l t s  d id  n o t 
show  a c o n s is te n t  p a t t e r n  among th e  v a r io u s  c a s e s .

The o i l  (SAE 30 ) c o a ti n g  th e  a i r  c o n d it io n in g  f i l t e r  ta k en  fro m H o te l A was 
ana ly zed  by  h ig h  p re s s u re  l i q u id  ch ro m at og ra ph y and  sho wed a no rm al  d i s t r i b u t io n  o f 
m o le cu la r s p e c ie s  co nfo rm in g c lo s e ly  to  p u b li sh e d  d a ta . Gas c h ro m a to g ra p h ic -e le c tr o n  
c a p tu re  a n a ly s is  o f  t h i s  o i l  d e te c te d  no  unusu al  e l e c t r o p h i l i c  o r  h a lo g en a te d  com­
pounds.  I c e ,  d r in k in g  w a te r , and  w a te r ta k en  fro m th e  c o o li n g  sy st em  o f  H ote l A was 
ana ly zed  by  n eu tr o n  In du ce d X -ray  f lu o re sc e n c e  and fo un d to  c o n ta in  no  unusual m eta l 
c o n ta m in an ts . To a s s e s s  i t s  p o te n t ia l  pu lm on ary t o x i c i t y ,  sa m pl es  o f th e  c o o li n g  
w a te r  fro m th e  h o te l  w er e a ls o  fe d  to  m ic e.  None o f  th e  m ice fe d  w a te r fro m th e  
c o o li n g  sy st em  o r a la b o ra to ry  p re p a re d  s o lu ti o n  o f so dium  d ic hro m ate  o f  eq u a l con­
c e n t r a t io n  d ie d  sp o n ta n eo u sl y  o r  dev elo ped  p a th o lo g ic a l f e a tu r e s  o f p n eu m o n it is , 
h e p a t i t i s  o r  n e p h r i t i s .

I t  i s  co n c e iv ab le  th a t  an  a lk y la t in g  ag en t cou ld  cause  a c l i n i c a l  i l l n e s s  
s im i la r  to  th a t  obse rv ed  in  t h i s  ep id em ic . Once  com pounds o f t h i s  ty pe  e n te r  th e  
body  th ey  r e a c t  w it h  v a r io u s  f u n c t io n a l gr ou ps o f  p r o te in  and  n u c le ic  a c id s  and  can 
no  lo n g e r  be  d e te c te d  in  t h e i r  o r ig i n a l  fo rm . They wo uld  , ho w ev er , a l t e r  th e  n u c le ic  
a c id ,  amino  ac id  o r p r o te in  p r o f i l e s  o f  th e  ex po se d in d iv id u a l s  an d , th e r e f o r e ,  an a ly ­
s i s  o f  th e se  c o n s t i tu e n t s  co u ld  I n d ic a te  ex posu re  to  t h i s  ty pe  o f  to x in . This  ty pe 
o f  a n a ly s is  i s  p r e s e n t ly  b e in g  per fo rm ed  on  s e v e r a l  c a se s  and  c o n t r o ls . •

P a th o lo g y . A u to psie s  w er e per fo rm ed  on  24 o f  th e  29 p e rs ons  who d ie d , and  CDC 
o b ta in e d  p a th o lo g ic  sp ec im en s fro m 23 o f  them . In  o rd e r  to  dev elo p  a u n if ie d  and  
e x p e rt in t e r p r e t a t i o n  o f  th e  p a th o lo g ic  f in d in g s , a pan e l o f p a th o lo g is ts  was  con­
ve ne d a t  CDC fo r  p re li m in a ry  re v ie w  and d is c u s s io n  o f  th e  a v a i la b le  ca se  m a te r ia l.  
A f te r  ex am in in g 10 L eg io n n a ir e s  an d 3 Br oad S t r e e t  pn eumon ia c a s e s , th ey  co nc lu de d 
th a t  a c h a r a c t e r i s t i c  p a t te r n  o f  lu ng  in ju r y  was p re s e n t in  mos t c a se s .
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The ty p i c a l  p a t t e r n  o f  pu lm on ary In ju ry  was  ac u te  d i f f u s e  a lv e o la r  damage con ­
s i s t i n g  o f  h y a li n e  membrane  fo rm a ti o n , re g e n e ra ti n g  a lv e o la r  e p i th e l iu m , s p a rs e  i n t e r ­
s t i t i a l  ro un d c e l l  i n f i l t r a t e ,  and i n t r a - a lv e o l a r  p ro te in a c e o u s  d e b r i s .  T h is  le s io n  
was fo un d in  5 o f  8 ca se s  fro m whi ch  adequa te  m a te r ia l was  i n i t i a l l y  a v a i la b le  and  
a ls o  see n  in  a l l  3 ca se s  o f  Br oad S t r e e t  pn eu mon ia  ex am in ed .

An u n usual t r i a d  o f  h e p a ti c  ch an ge s was observ ed  and  c o n s is te d  o f  p e r i p o r ta l  
f in e  f a t  v a c u o la ti o n , h e p a to c e l lu la r  d e g e n e ra ti o n , and  c h o l a n g lo l l t l s .  Thr ee  o f 10 
L eg io n n a ir e  ca se s  and  1 o f  3 Br oad S t r e e t  c a se s  e x h ib it e d  th e se  changes.

D if fu se  a lv e o la r  dam age i s  a w e ll  d e s c r ib e d  p a t t e r n  o f  in ju r y  w it h  no s p e c i f i c  
s in g le  e t io lo g y . I t  may o ccu r as  a co ns eq ue nce  o f  sh o ck , I n f e c t io n ,  an d ex posu re  to  
a number o f  to x in s , in c lu d in g  ox yg en . G a s t r o in t e s t in a l  u lc e r a t i o n s  w er e o b serv ed  in  
6 o f  th e  13 p a t ie n t s  and may ha ve  be en  r e l a te d  to  s t r e s s  o f  i l l n e s s .  No a c u te  le s io n s  
w er e c o n s is te n t ly  fo un d in  exam in ati on  o f  k id neys o f  10 c a se s .

, P a th o lo g ic  m a te r ia l fro m 10 a d d i t io n a l  f a t a l  ca se s  o f  L eg io n n a ir e s*  d is e a se
ha s be en  s e n t to  th e  pa th o lo g y  p an e l f o r  t h e i r  f u r th e r  c o n s id e r a ti o n .

DISCUSSION

I f . Between J u ly  22 and Aug us t 3 , 19 76 , th e r e  seem ed to  be  a re m ar kab le  in -  
|  c ld en ce  o f  f e b r i l e  r e s p i r a to r y  d is e a s e  among p ers o n s  who ha d a tt e n d e d  th e  Ameri can

Leg io n C onv en tion  fro m J u ly  21-2 4 . The  ab se nce  o f  c a se s  p r io r  to  J u ly  22 may be  
p a r t ly  e x p la in e d  by  l e s s  e f f i c i e n t ,  r e t r o s p e c t iv e  ca se  f in d in g  and by  a p o te n t ia l  
b ia s  a g a in s t a t te n d in g  th e  conven ti on  among pers o n s  i l l  in  th e  f i r s t  3 we eks o f  J u ly . 
Ho we ve r, th e se  f a c to r s  ca nno t e x p la in  th e  h a l t  in  r e p o r te d  ca se s  in  c o n v e n ti o n ee rs  
a f t e r  Aug us t 3,  d e s p it e  in te n s iv e  ca se  f in d in g  w hi ch  co n ti n u ed  th ro ugh  th e  m id dle  o f 
A ugust . From th e  ag e d i s t r i b u t io n  o f  th e  L e g io n n a ir e  gr ou p a t te n d in g  th e  co nven ti on  
(T ab le  2)  and r e c e n t m o r ta li ty  s t a t i s t i c s  fro m P en n sy lv an ia * , i t  ca n be  e s ti m a te d  
t h a t  60 d ea th s  p e r  y e a r  o r  1 .2  p e r  we ek wou ld  be expec te d  among th e  co n v e n ti o n e e rs .
The excess  num ber  o f d ea th s  (2 6)  th a t  o c c u rr e d  in  c o n v e n ti o n ee rs  bet w ee n J u ly  27 and  
Aug us t 16 i s  f u r th e r  ev id en ce  o f  th e  o cc u rr e n ce  o f  an  ep id em ic .

The o b s e rv a ti o n  th a t  m a le s , d e l e g a te s ,  and  th o se  who s ta y e d  a t  H o te l A w ere 
a t  g r e a t e s t  r i s k  o f  i l l n e s s  su g g e s ts  th a t  th e se  3 c h a r a c t e r i s t i c s  a re  a s s o c ia te d  w it h  
some a c t i v i t y  th a t  in v o lv ed  exp o su re . A l i k e ly  p o s s i b i l i t y  wou ld  be  a s o c ia l  a c t i v i t y  
in  o r  ar oun d H o te l A. The a s s o c ia t io n  of-  r i s k  w it h  In c re a s in g  ag e may a l s o  su g g es t 
th a t  exposu re  in vo lv ed  some a c t i v i t y  p o p u la r  among o ld e r  d e l e g a te s , b u t m ig ht as  w e ll  
su g g es t an  In c re a s in g  s u s c e p t i b i l i t y  to  th e  ag en t w it h  advanci ng  ag e .

O u ts id e  th e  gr ou p a t te n d in g  th e  Amer ican  Leg io n C on ve ntion  th e re  i s  n o t good 
ev id ence  th a t  an  ep id em ic  o cc u rr e d . The d i s t r i b u t io n  o f  c a se s  in  n o n -c o n v en ti o n ee rs  
i s  c o n s is te n t  w it h  im pr ov ed  case  f in d in g  a f t e r  th e  m id dle  o f  J u ly  co uple d  w it h  a 
r e l a t i v e l y  s ta b l e  o cc u rr e n ce  o f  i l l n e s s .  Some o f  th e  f lu c tu a t io n s  in  nu mb ers o f  
n o n -c o n v en ti o n ee r ca se s  seen  may r e f l e c t  v a r i a t i o n s  in  th e  nu mb ers o f  p e rs o n s  e n te r ­
in g  H o te l A. For  ex am pl e,  th e  c l u s t e r  o f  c a se s  w it h  o n se t Aug us t 9 -1 6 , r e f l e c t s  in  
p a r t  th e  la r g e  numb er o f  pe rs o n s  who a tt e n d e d  th e  E u c h a r is ti c  Con gr es s Aug us t 1 -8 .
The r a t e  o f  i l l n e s s  in  n o n -c o n v en ti o n ee rs  who s ta y e d  in  H o te ls  A o r  D d u rin g  th e  
co n ven ti on  week was n o t d i f f e r e n t  fro m th a t  in  p e rs ons  who s ta y e d  in  H o te ls  B o r  C, 
ag a in  su g g e s ti n g  th a t  th e  o u tb re ak  was  e s s e n t i a l l y  li m it e d  to  th e  con v en ti o n  gro up.
The d i s t r i b u t io n  o f  c a se s  o f  Br oad S t r e e t  pn eu mon ia  in  tim e c lo s e ly  re se m ble s th a t  
o f  L e g io n n a ir e s ' d is e a s e  in  n o n -c o n v e n ti o n e e rs . The p a th o lo g ic  s i m i l a r i t i e s  o f 
L e g io n n a ir e s ' d is e a s e  and Br oad S t r e e t  pn eumon ia su g g e s t th e  p o s s i b i l i t y  th a t  th e  
ag en t o f  L e g io n n a ir e s ' d is e a s e  may ha ve  ca use d  a t  l e a s t  some o f  th e  ca se s  o f  Broad 
S t r e e t  pn eu mon ia b u t because  th e  p a th o lo g y  i s  n o t s p e c i f i c ,  i t  i s  p o s s ib le  th a t  th e  
s i m i l a r i t i e s  a re  c o in c id e n ta l . A pend in g  su rv ey  o f  th e  p a th o lo gy  o f  h o s p i ta l iz e d  
f a t a l  c a se s  o f pn eu mon ia  from  P h il a d e lp h ia  in  e a r ly  J u ly  may perm it  an  e s ti m a te  o f 
th e  l ik e li h o o d  o f  su ch  a c o in c id en c e .

The b u lk  o f  ev id ence  s u g g e s ts  no  o u tb re ak  o f  f e b r i l e  r e s p i r a to r y  d is e a s e  in  
P h il a d e lp h ia  o u ts id e  th e  Imm ed ia te  Br oa d S t r e e t  a re a . A lth oug h th e  d ia g n o s is  o f

1974 N a ta l i ty  and M o r ta l it y  S t a t i s t i c s ,  P en n sy lv an ia  Ann ua l R ep o rt . D ep ar tm en t o f 
H e a lt h , H a rr is b u rg . Ma rch  15 , 19 76 .
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pneumon ia was  made more fre q u e n tl y  in  A ug us t th an  in  J u ly  in  11 P h il a d e lp h ia  h o s p i ta l  
em erge nc y ro om s,  th e  in c re a s e  be ga n p r e c i s e ly  on Aug us t 2 , th e  day o f  th e  f i r s t  mas­
s iv e  p u b l i c i t y  o f  L e g io n n a ir e s ' d is e a s e  and more th an  1 we ek a f t e r  th e  pe ak  in c id en ce  
o f  c a se s  o f  L e g io n n a ir e s ' d is e a se  i t s e l f .  The p e r s is te n c e  o f  h ig h  nu mb ers o f  d ia g ­
nose s o f  pn eumon ia fo r  s e v e ra l we eks  d e s p it e  th e  f a l l  o f f  in  ca se s  o f  L e g io n n a ir e s ' 
d is e a s e ,  p a r a l l e l e d  th e  c o n ti n u in g  p u b l i c i t y  and  f u r th e r  su g g e s ts  t h i s  as  a r e p o r t ­
in g  (o r  d ia g n o s t ic )  a r t i f a c t .  The more o b je c ti v e  n e g a ti v e  d a ta  fro m 3 c e n te r  c i ty  
h o s p i ta l s  an d from  pn eumo nia  and  in f lu e n z a  d ea th  c e r t i f i c a t e s  a re  f u r th e r  ev id ence  
o f  th e  ab se nce  o f  a g e n e ra li z e d  o u tb re ak .

Where. The  p la c e  o f  ex posu re  canno t be  d e fi n ed  w it h  c e r t a in ty  b u t th e  mos t 
p la u s ib le  h y p o th e s is  i s  th a t exposu re  o cc u rr e d  in  H o te l A. T h is  may be  a rea so n ab le  
f i r s t  h y p o th e s is  bec au se  H ote l A was th e  h e a d q u a rte rs  fo r  th e  Ame ric an  Leg io n Conven­
t i o n .  In  a d d i t io n ,  ho w ev er , su ch  a h y p o th e s is  i s  c o n s is te n t  w it h  th e  o b s e rv a ti o n  
t h a t :  1)  Of d e le g a te s , th o se  who s ta y e d  a t  H o te l A ha d a s i g n i f i c a n t ly  h ig h e r  r a t e  
o f  i l l n e s s  th an  th o se  th a t  d id  n o t , an d 2)  Of th o se  d e le g a te s  who d id  n o t s ta y  a t  
H o te l A, th o se  who f e l l  i l l  sp e n t mo re tim e on th e  av era ge  in  H o te l A th an  d id  th o se  
who s ta y e d  w e ll . S ev era l p o s s ib le  s i t e s  o f  ex posu re  o u ts id e  th e  h o te l  (s id ew a lk , 
a l l e y ,  C h an c e ll o r S t r e e t ,  e t c . )  we re  n o t a s s o c ia te d  w it h  i l l n e s s ,  w h il e  tim e sp en t 
in  th e  lo bb y o f th e  h o te l  was a s t a t i s t i c a l l y  s ig n i f i c a n t  r i s k  f a c to r . This  su g g es ts  
th e  h y p o th e s is  t h a t  exposu re  o cc u rr e d  in  th e  lo bb y o f  H o te l A. In  a l l  th e  su rv iv in g  
ca se s  an d in  28 o f  29 f a t a l  c a se s  p e rs o n s  a re  known to  ha ve  be en  in  th e  lo bb y o f 
H o te l A; in fo rm a ti o n  i s  n o t a v a i la b le  on  th e  1 re m ai n in g  f a t a l  c a se . A g a in s t th e 
h y p o th e s is  th a t  th e  lo bb y was th e  s i t e  o f  ex posu re  i s  th e  ab se nce  o f  s ig n i f i c a n t  
I l l n e s s  in  em ploy ee s who wo rked in  th e  lo bby . Ho we ver, mos t o f  th e se  em ploy ee s w ere 
much yo un ge r th an  th e  L e g io n n a ir e s , an d i t  ha s be en  shown th a t  r i s k  o f i l l n e s s  was 
m ar ked ly  in c re a s e d  w it h  in c re a s in g  ag e . A f te r  p re v io u s  o r  ch ro n ic  ex posu re  to  an  
in fe c ti o iB  or  to x ic  a g e n t,  h o te l  em ploy ee s co uld  ha ve  bec ome immune o r  to l e r a n t .
The ab se nce  o f  s e r io u s  i l l n e s s  In  h o te l  lo bb y em ploy ee s th e r e f o r e  do es  n o t e l im in a te  
th e  p o s s i b i l i t y  th a t  exposu re  o cc u rr e d  th e r e . I t  i s  u n li k e ly  th a t  th e  p la c e  of 
exposu re  was in  any o f th e  main conven ti on  fu n c ti o n  roo ms because  a tt e n d a n c e  a t  th ose  
fu n c ti o n s  was  n o t a s s o c ia te d  w it h  i l l n e s s .  ‘ S im il a r ly  be droo ms w er e u n li k e ly  p la c e s  
o f  exposu re  s in c e  roo mm ate s o f  c a se s  w er e n o t a t  in c re a s e d  r i s k  o f  i l l n e s s  an d bec au se  
th e re  was no  geo g ra ph ic  c lu s t e r in g  o f  bedrooms o f ca se s  in  H o te l A. H o s p i ta l it y  
room s w er e su sp e c te d  as  a s i t e  because  o f th e  la rg e  am oun t o f  in fo rm a l co n g re g a ti o n  
th e r e . Bec au se  no h o s p i t a l i t y  room was s a id  to  ha ve  be en  v i s i t e d  by more th a n  h a l f  
o f  th e  ca se s  and  b ec au se , ev en  w it h  a g g re g a ti o n  in  h o s p i t a l i t y  room s ac co rd in g  to  
known so u rce s  o f  fo od  o r  i c e ,  th e re  was  no s t r i k i n g  a s s o c ia t io n  bet w ee n a tt en d an c e  
and i l l n e s s ,  th ey  a re  u n li k e ly  to  ha ve  be en  th e  s i t e s  o f  ex p o su re .

When. The o b s e rv a ti o n  t h a t  i l l n e s s  o cc u rr e d  e q u a ll y  f r e q u e n tl y  among con ­
v e n ti o n e e rs  fro m a l l  p a r t s  o f  P en n sy lv an ia  su g g es ts  t h a t  exposu re  o cc u rr e d  d u ri n g  
th e  c o n v e n ti o n , n o t b e fo re  peo p le  a r r iv e d  o r  a f t e r  th ey  l e f t .  The s in g le  day  ex posu re s 
su g g e s ts  th a t  ex posu re  o cc u rr e d  on J u ly  23 b u t w het her i t  o cc u rr e d  on ly  on th a t  day o r  
a ls o  o c c u rr e d  b e fo re  o r  a f t e r  i s  le s s  c l e a r .  The  l i n e a r  c o r r e l a t i o n  be tw ee n d a te  o f 
a r r i v a l  and  d a te  o f  o n se t i s  ev id ence  th a t  exposu re  o cc u rr e d  on more th a n  1 day . An 
a l t e r n a t i v e  e x p la n a ti o n  o f  th e  c o r r e l a t i o n  i s  th a t  p e rs o n s  who a r r iv e d  e a r l i e r  ha d a 
h e a v ie r  exposu re  on  J u ly  23 and th e r e f o r e ,  a s h o r te r  in c u b a ti o n  p e r io d  and  an  e a r l i e r  
o n s e t d a te . This  a l t e r n a t iv e  e x p la n a ti o n  seem s s t r a in e d . The 2 ca se s  in  co nventionee rs  
who w er e ex po se d f o r  o n ly  1 day on  J u ly  21 and J u ly  22 may re p re s e n t d i f f e r e n t ,  m il d e r 
i l l n e s s .

This  5 4 -y e a r -o ld  d e le g a te  was  a P h il a d e lp h ia  r e s id e n t  who n e v e r th e le s s  s ta y e d  
a t  H o te l E d u rin g  th e  co n v e n ti o n . He wen t to  H o te l A o n ly  on ce , f o r  1 -1 /2  hours  on 
J u ly  21 , when he  v i s i t e d  2 h o s p i t a l i t y  room s. He ha d a h ig h b a ll  in  ea ch  o f  th e  room s 
b u t no  fo od. He us ed  th e  lo bb y ba th ro om  and w ate r fo u n ta in  and sp e n t 10 -1 5 m in ute s 
in  f r o n t  o f  th e  h o te l  b e fo re  le a v in g . He bec ame i l l  on J u ly  26 w it h  w ea kn es s and  
s h o r tn e s s  o f  b re a th  and  was h o s p i ta l iz e d  4 da ys  l a t e r  w it h  a te m p era tu re  o f 100.6  F 
and a sm all  pu lm on ar y i n f i l t r a t e  and e f f u s io n . He made an  u n e v e n tf u l re co v e ry .

The o th e r  was  a 6 3 -y e a r-o ld  male d e le g a te  who dra nk on ly  ic e  w a te r  d u rin g  h is  
5 -h ou r s ta y  in  H o te l A on  Ju ly  22 w h il e  a t te n d in g  a co m m it te e m eet in g  an d 1 h o s p i t a l i t y  
roo m. He became  i l l  on J u ly  25 w it h  fe v e r  an d c h i l l s .  He saw h is  p h y s ic ia n  on
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J u ly  28 who fo un d a no rm al  te m p era tu re  and p h y s ic a l ex a m in a ti o n . C hes t X ra y  ta ken  
Aug us t 3 was  norm al.  The p a t i e n t  reco v e re d  e v e n tf u l ly  w it h o u t a n t i b i o t i c s .

The co n v e n ti o n ee r who becam e i l l  on J u ly  22 ha d an  a ty p ic a l  I l l n e s s  w it h  so re  
th r o a t  and had a n e g a ti v e  c h e s t X ra y . He r i l l n e s s  may ha ve  bee n c o in c id e n ta l and  
u n re la te d  to  th e  ep id em ic . The observ ed  in c u b a ti o n  p e r io d  o f  3- 9 day s in  co nv en ­
t io n e e r s  w it h  1 day  o f  exposu re  f i t s  w e ll  w it h  th e  ep id em ic  cu rv e  i f  i t  i s  assume d 
th a t  ex posu re  cou ld  o ccu r th ro u g h o u t th e  4 da ys  o f  th e  co n v en ti o n  an d n o t J u s t  on  a 
s in g le  da y.

How. The mode o f  sp re ad  i s  n o t kno wn . I t  i s  c l e a r  from  th e  s tu d ie s  o f fa m i­
l i e s  who d id  n o t come to  th e  co n v e n ti o n  th a t  se condary  p e r s o n - to -p e r s o n  sp re ad  was 
unusu al o r  n o n e x is te n t.  The p o s s i b i l i t y  t h a t  th e  i n i t i a l  exposu re  a t  th e  co n ven ti on  
was  p e rs o n - to -p e rs o n  i s  n o t r u le d  o u t e n t i r e l y ,  b u t th e  unif orm  a t t a c k  r a t e  ac ro ss  
d i s t r i c t s ,  and th e  ab se nce  o f  a s s o c ia t io n  be tw ee n cr ow di ng  in  h o s p i t a l i t y  room s and  
i l l n e s s  o r  be tw ee n s e a t in g  in  th e  Gr and B al lroo m  and i l l n e s s  m i t ig a te  a g a in s t th e  
p o s s i b i l i t y .  The  f a i l u r e  to  Im p li c a te  a common me al  a t  th e  co n v e n ti o n , th e  s t r e e t  
v en d o rs , o r  any  o f  th e  lo c a l  c o f fe e  sh op s o r  r e s ta u r a n ts  ar gues a g a in s t a fo odbom e 
o u tb re a k . The s im p l ic i ty  o f  fo ods  s e rv ed  in  th e  h o s p i t a l i t y  ro om s,  th e  f a c t  th a t  
th ey  w er e purc hased  from  many d i f f e r e n t  s o u rc e s , an d th e  f a i l u r e  to  s tr o n g ly  im p li ­
c a te  th e  h o s p i t a l i t y  room s e p id e m io lo g lc a ll y  a re  a ls o  ev id en ce  a g a in s t fo odbom e 
s p re a d .

The p o s s i b i l i t i e s  o f  sp read  by  a i r  o r  by  w a te r  a re  su g g es te d  fro m th e  d a ta  
a v a i la b l e .  The p o s s i b i l i t y  o f  a w a te rb o rn e  i l l n e s s  i s  r a i s e d  by  th e  c ro s s -c o n n e c ti o n  
fo un d be tw ee n th e  a i r - c o n d i t i o n e r  w a te r  and p o ta b le  w a te r  a t  th e  to p  o f  th e  h o te l  and  
by  th e  a c c e s s i b i l i t y  o f  th e  p o ta b le  w a te r  ta n k . The  ep id em io lo g ic  im p li c a ti o n  o f  
w a te r i s  I n c o n s is te n t :  Cas es  w ere more l i k e ly  th a n  c o n tro ls  to  s t a t e  th ey  dra nk 
w a te r a t  H o te l A, b u t th e re  was  no  d i f f e re n c e  in  s t a t e d  ty p i c a l  d a i ly  w a te r consum p­
t i o n ;  w a te r  in  mixed  d r in k s  was  s a id  to  be  use d  by  more ca se s  th an  c o n tr o ls  b u t th e  
d if f e re n c e  was s ig n i f i c a n t  on ly  f o r  th o se  who d id  n o t r e s id e  in  H o te l A. The s tr o n g ­
e s t  argu m en t a g a in s t th e  im p li c a ti o n  o f  w a te r  as  th e  v e h ic le  i s  t h a t  35% o f  i l l  
d e le g a te s  and  38X o f  a l l  c a se s  q u e rie d  s a id  th ey  n ev e r dra nk w a te r  a t  H o te l A. Among 
d e le g a te s  no a s s o c ia t io n  was fo un d be tw ee n i l l n e s s  and  co ns um pt io n o f  w a te r o r  ic e  
in  any fo rm . A ls o , mos t o f th e  lo bby em ploy ee s as ked  s a id  th ey  o f te n  dra nk  w a te r  
fro m th e  fo u n ta in  in  th e  lo b b y , an d i l l n e s s  was r a r e  in  t h i s  gro up.

I f  th e  exposu re  was a i r b o r n e , th e  a s s o c ia t io n  o f  i l l n e s s  and tim e sp e n t in  th e  
lo bb y m ig ht  be  e x p la in e d . The d y s fu n c ti o n  o f  th e  a i r  h a n d li n g  sy st em  th a t  s e rv e s  th e  
c e n te r  o f th e  lo bby  2 we eks  a f t e r  th e  con v en ti o n  m ig ht I n d ic a te  t h a t  th e  sy st em  was 
w ork in g im p e rfe c tl y  e a r l i e r .  The c le a n in g  o f  th e  f i l t e r s  on  Aug us t 6 may ha ve  in a d ­
v e r t e n t l y  li m it e d  th e  a b i l i t y  o f  in v e s t ig a to r s  to  id e n t i f y  a to x ic  o r  m ic ro b io lo g ic  
ag e n t in  th e  a i r  h an d li n g  sy st em . An a ir b o rn e  ag en t m ig ht a ls o  hav e a f f e c te d  non- 
L e g lo n n a ir e s  who w ere in  th e  h o te l  o n ly  t r a n s i e n t l y  an d ha d no o th e r  a p p a re n tl y  s i g ­
n i f i c a n t  ex p o su re ; i t  m ig ht ha ve  ex po se d p ers o n s  w a lk in g  n e a r  th e  h o te l  who d id  n o t 
e n te r  i t .  The r e l a t i v e l y  low  a t t a c k  r a t e  may r u le  a g a in s t an  a i rb o rn e  agen t to  some 
d eg re e .

Wha t. The  ca use  o f L e g io n n a ir e s ' d is e a s e  has  n o t bee n  i d e n t i f i e d .  Few in f e c ­
t io u s  o r  to x ic  ag en ts  a re  known th a t  c h a r a c t e r i s t i c a l l y  cause  no sym ptoms a t  th e  tim e 
o f ex p o su re , ha ve  an  in c u b a ti o n  p e r io d  a v e ra g in g  5 o r  6 d ay s , an d r e s u l t  i n  an  a c u te .s e v e r e  
m u lt i- sy s te m  i l l n e s s  w it h  h ig h  fe v e r  an d pn eu mon ia  p re d o m in a ti n g . E p id em io lo g ic  e v i­
de nc e im p li e s  t h a t  l e s s  s e v e re  i l l n e s s e s  i f  th ey  o c c u rr e d  a t  a l l  w er e uncommon. Con­
s id e r in g  th e  c h a r a c t e r i s t i c  lu ng  p a th o lo g y , th e  c l i n i c a l  la b o r a to r y  f in d in g s , sp ectr um  
o f  c h e s t X -ray  f in d in g s , and th e  la c k  o f  secondary  s p re a d , s h o r te n s  th e  l i s t  o f  known 
c a n d id a te  ag e n ts  f u r th e r .  S ev e ra l in f e c t i o u s  ag en ts  th a t  w er e s e r io u s ly  c o n s id e re d  
ca n be  e li m in a te d  because  o f  th e  la c k  o f  d em onst ra te d  an ti b o d y  r i s e  in  w e ll -sp a c e d  
se ru m  sp ecim ens:  In f lu e n z a  A, C o x ie ll a  b u r n e t i i . Chlam yd ia  p s l t t a c l , H ls to p la sm a 
capsu la tu m .

P a ra q u a t ca use s c o n s id e ra b le  f i b r o s i s  in  th e  lu n g s , n o t seen  in  ca se s  o f  
L e g io n n a ir e s ' d is e a s e  and r a r e ly  i s  a s s o c ia te d  w it h  s ig n i f i c a n t  f e v e r ;  f u r th e r ,  
s p e c i f i c  a s say s  fo r  p a raq u a t w er e n e g a ti v e . N ic ke l ca rb o n y l u s u a ll y  has  an  in cu b a­
t io n  p e r io d  o f le s s  th an  36 hours  and a l s o  r a r e ly  cause s  f e v e r  ab ov e 101  F.  P ath o ­
lo g i c a l  f in d in g s  o f te n  show  a he av y i n f i l t r a t i o n  w it h  f i b r o b l a s t s .  Cadmium an d z in c
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fumes ca n ca use  h ig h  fe v e r  and  pn eu mon ia w it h  no Im m ed ia te  sym ptom s an d a p ro lo nged  
In c u b a ti o n  p e r io d  b u t e le v a te d  le v e ls  o f th e se  m e ta ls  ha ve  n o t bee n c o n s is te n t ly  
fo un d In  to x ic o lo g ic  a n a ly s is  o f  sp ec im en s fo r  c a se s  o f  L e g io n n a ir e s ' d is e a s e . P e r­
f lu o ro is o b u ty le n e  g iv es  symptom s a t  th e  tim e o f  exposu re  an d in  2 r e p o r te d  f a t a l  
c a se s  ha d an  In c u b a ti o n  p e r io d  o f  l e s s  th an  24 h o u rs . Phosg en e,  th e  a lk y la t in g  
a g e n ts , and r e l a te d  comp ounds, a re  ex tr em ely  d i f f i c u l t  to  d e te c t  in  t i s s u e ,  se rum 
o r  u r in e ,  b u t th ey  u s u a ll y  g iv e  sym ptom s Im m ed ia te ly  on  exposu re  o r  w it h in  a few 
h o u rs , do n o t ca use  a pri m ar y  f e b r i l e  d is e a s e , and may be  a s s o c ia te d  w it h  a l a t e  
d e p re s s io n  o f  th e  w h it e  b lo od  c e l l  co u n t,  n o t se en  In  th e se  c a se s .

In  sum mary,  we a re  l e f t  a t  t h i s  tim e w it h  a common so u rc e  o u tb re a k  o f  a 
s e r io u s  i l l n e s s  c h a ra c te r iz e d  by  an  In c u b a ti o n  p e r io d  o f  3- 9 d ay s , h ig h  fe v e r , and 
d i f f u s e  pu lm on ary damage th a t  a f f e c te d  p r e f e r e n t i a l l y  o ld e r  male L e g io n n a ir e  d e le ­
g a te s  who s ta y e d  in  H ote l A. Time sp e n t in  th e  lo bb y o f  th e  h o te l  an d d r in k in g  w a te r 
in  th e  h o te l  was a s s o c ia te d  w it h  In c rea se d  r i s k  o f  I l l n e s s  su g g e s ti n g  th e  d is e a se  
m ig ht  ha ve  be en  w ate r o r  a i rb o rn e . Ex po su re  seems to  ha ve  o c c u rr e d  o ver 2 o r  more 
days.  The I l l n e s s  re se m ble s an  I n f e c t io u s  d is e a s e , b u t th e re  I s  no se co ndar y  sp re ad  
and  m ic ro b lo lo g ic  s tu d ie s  ha ve  bee n n e g a ti v e . No to x in  i s  known th a t  cause s  j u s t  
t h i s  p a t t e r n  o r  d is e a s e  and to x ic o lo g ic  s tu d ie s  a re  a l s o  n e g a ti v e  so  f a r .

ADDENDUM

A m ic ro b lo lo g ic  ag e n t t h a t  re se m ble s a b ac te ri u m  has  be en  i s o la te d  by Jo se ph E. 
McDade, Ph .D . an d C harl es  C. S hep ar d , M .D ., Lep ro sy  an d R ic k e t t s i a  B ra nch , V ir o lo gy 
D iv is io n , Bur ea u o f L a b o ra to r ie s , fro m 4 o f  6 i l l  p e rs o n s  a s s o c ia te d  w it h  th e  o u t­
b re ak  ( 1 ,2 ) .  The bac te ri u m  was  f i r s t  i s o la te d  from  lu n g  t i s s u e s  o f  f a t a l  c a se s  by 
In o c u la ti o n  o f  gu in ea  p ig s  l n t r a p e r l t o n e a l ly .  A f te r  a 1- 2 day in c u b a ti o n  p e r io d  th e 
gu in ea  p ig s  dev elo ped  a f e b r i l e  I l l n e s s  th a t  was  c h a ra c te r iz e d  in  mos t an im al s by 
w a te ry  ey es  and p r o s t r a t i o n .  S p le en  su sp en si o n s  o f  f e b r i l e  gu in ea  p ig s  w er e In o c u la te d  
in to  y o lk  sa c s  o f  em br yo na te d eg gs  fro m a n t l b l o t i c - f r e e  ch ic ken  f lo c k s .  The embryos 
d ie d  a f t e r  4-6  da ys  and th e  Glm ene z s ta in e d  sm ea rs  o f th e  y o lk  sa c s  w er e fo un d by 
m ic ro sco p ic  exam in ati on  to  c o n ta in  many b a c i l l i .  The b a c i l l i  w er e gram n e g a ti v e  and  
m ode ra te ly  p le om orp h ic . Serum sp ec im en s ha ve  be en  t e s t e d  from  117  o f  th e  ISO case s  
In  th e  P h il a d e lp h ia  o u tb re ak  u s in g  or ga ni sm s in  y o lk  sa c  sm ea rs  in  an  in d i r e c t  f lu o r e s ­
ce n t an ti b o d y  te c h n iq u e . E ig h ty  ha d s e ro lo g ic  ev id ence  o f  r e c e n t I n f e c t io n  w it h  th e  
a g e n t;  49 ha d s e ro c o n v e rs io n  ( In c re a s e  in  t i t e r  o f  a t  l e a s t  4 - f o ld  to  1 :6 4  o r  h ig h e r ) ,  
and 31 ha d h ig h  t i t e r s  (1 :1 28  o r  h ig h e r ) .  Seven  ca se s  w it h  a p p a re n tl y  w e ll - ti m e d  
se ru m  sp ec im en s ha d no  ev id en ce  o f  r e c e n t I n f e c t io n . R e su lt s  o f  t e s t i n g  w it h  th e  r e ­
m ain in g  30 d id  n o t p e rm it  d e te rm in a ti o n  o f  w het her o r  n o t th e re  ha d bee n r e c e n t in f e c ­
t i o n  because  o f  th e  ti m in g  o f  sp ec im en s t e s t e d .  Ele ve n p a t i e n t s  w it h  s in g le  da ys  o f 
ex posu re  on  J u ly  21 , 22 , and 23  sho wed s e ro lo g ic  ev id ence  o f  r e c e n t I n f e c t io n  as  d id  
2 a tt e n d e e s  o f  th e  E u c h a r is ti c  C ongre ss , su g g e s ti n g  t h a t  exposu re  o cc u rr e d  over  a 
p e r io d  o f  2 w ee ks . Two p ers o n s  who ha d ha d Broad S t r e e t  pn eumon ia and 2 H o te l A 
em pl oy ee s a ls o  sho wed ev id en ce  of re c e n t I n f e c t io n  b u t ha d n o t bee n In c lu d ed  in  th e 
180  c a s e s .

Serum sp ec im en s fro m 2 p re v io u s ly  unso lv ed  o u tb re ak s  o f  f e b r i l e  r e s p i r a to r y  
d is e a s e  w ere t e s t e d  by  I n d i r e c t  f lu o re sc e n c e  fo r  a n t ib o d ie s  to  t h i s  b ac te ri u m . In  
196 6 an  o u tb re ak  o f  a c u te  pn eu mon ia o cc u rr e d  a t  a la r g e  p s y c h ia t r i c  h o s p i ta l  in  th e  
D i s t r i c t  o f  Colum bia;  th e re  w er e 94 ca se s  and 16 d e a th s . A cu te  an d co n v a le scen t s e ra  
w er e a v a il a b le  fro m 14 p a t i e n t s .  T h ir te e n  ha d d i s t i n c t  r i s e s  in  t i t e r  o f  8 - fo ld  o r 
more and 12 had t i t e r s  o f  128 o r  more to  th e  org an is m . In  th e  summer o f 196 8 th e re  
w er e 144 ca se s  and no  d ea th s  o f  a d is e a s e  c h a ra c te r iz e d  by  fe v e r , c h i l l s ,  and  m yal g ia  
In  p e rso n n e l o f  and v i s i t o r s  to  a co un ty  h e a lt h  depart m en t in  P o n ti a c , M ic hig an .
S era  p re se rv ed  In  CDC's se ru m  ba nk  w er e te s te d  from  37 p a t i e n t s  w it h  ty p i c a l  d is e a s e .
At  l e a s t  2 se ru m sp ec im en s p e r  p a t i e n t  w er e In c lu d ed . Of th e  37 p a t i e n t s ,  31 ha d 
se ro c o n v e rs lo n s  and  1 ha d a h ig h  t i t e r  to  th e  same org an is m .

Seru m sp ec im en s from  21 p a t i e n t s  w it h  p s i t t a c o s i s  an d 74 o th e r  p a t ie n t s  w it h  
pn eu mon ia  we re te s te d  by  th e  I n d i r e c t  f lu o re s c e n t an ti b o d y  te c h n iq u e . A ll  we re  neg a­
t i v e  ex c ep t 1 fro m a M ic hi ga n p a t i e n t  who had se ro c o n v e rs io n  fro m < 1 :1 6  to  > 1 :5 12 .
H is  o n se t was  Aug us t 19 , 19 76,  and h is  pn eumon ia was s e v e re . He ha d a p p a re n tl y  no t
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been out of the st at e during the po ss ib le Incubat ion per iod. Serins was als o rece ived  
from a pa tient who died from pneumonia In Indiana October 19, 1976, whose onse t was 
October 5,  1976. On the 10th day of Il ln es s the t it e r  was 1:1 6, and In the post­
mortem specimen It  was 1:256.

Characterization of  the bacterium and furth er in ve st igat ions  of It s role In 
the Legionnaires' disea se outbreak,  othe r outbreaks of fe bri le  respir atory diseas e, 
and sporadic cases of  pneumonia are being  conducted by the Bureau of Laboratories and 
Bureau of  Epidemiology. It  appears that  th is  bacterium was the cause of  the Legion­
na ire s' disea se outbreak and that  It  or a rel ate d organism has caused both outbreaks 
and sporadic cases of  pneumonia In several st ate s.

1. Center for  Disease Control: Follow-up on respiratory il ln e ss—Philadelphia 
Morbidity Mortality Weekly Rep 26: 9-11, 1977

2. Center for  Disease Control: Follow-up on respiratory il ln ess—Philadelphia  
Morbidity Mortality Weekly Rep 26:43-4 4, 1977
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APPENDIX A

TELEPHONE CHECKLIST FOR POSSIBLE CASES

I. INITIAL QUESTIONS

1. MAXIMUM FEVER_______________________

2. RESULTS OF CHEST X RAY ____________________________________________

3. COUGH YES_____  NO_____

II. PROCEED WITH CHECKLIST IF:

1. THERE IS FEVER EQUAL TO OR GREATER THAN 102 DEGREES WITH COUGH

2. OR, IF THERE IS X-RAY EVIDENCE OF PNEUMONIA AND ANY FEVER

III. IDENTIFYING INFORMATION:

PATIENT: NAME_________________________________________________________

ADDRES S______________________________________________________

TELEPHONE NUMBER _____________________

AGE____________________

LEGIONNAIRE: YES_____  NO_____

CALLER: NAME:_________________________________________________ _

POSITION _______________ . ADDRESS__________________________

PHONE NUMBER _______________________

DATE OF ONSET OF ILLNESS______________  ALIVE__________  DEAD_______

DATE OF ADMISSION TO HOSPITAL__________________________________________

NAME OF HOSPITAL_______________________________________________ _

HOSPITAL ADDRESS_________________________________________________ ______

TELEPHONE NUMBER ______________________________________________________

NAME OF PHYSICIAN ________________________________________________

PHONE NUMBER OF PHYSICIAN _____________________________________________

IV. WERE YOU AT THE AMERICAN LEGION CONVENTION IN PHILADELPHIA? Y____ N___

V. HAVE YOU HAD CONTACT WITH A PERSON WHO ATTENDED THE AMERICAN LEGION 

CONVENTION? YES_____  NO____

VI. HAVE YOU BEEN AT HOTEL A SINCE JULY I, 1976? YES_____ NO____
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APPENDIX B

Under the  Privacy Act o f 1974* we are  req uir ed to  g iv e you 
the  fo llo win g inform ation be fore  ask ing  you any qu es tio ns.

CDC is  au thorized to  ask for the  inf orm ation  req ueste d in  
th is  In ter vie w by the  Pu bl ic  Hea lth Se rv ice Ac t. The inform ation  
req uested is  cons ide red ne cessa ry  and re leva nt  in  the  in vest ig ati on  
of  Le gio nn air es'  d is ea se . As you know, no cau se has been found. 
Although we may have contac ted  you se ve ra l tim es in  the previou s 
months , we would li k e  to  ask you a few more qu es tio ns  which might 
s t i l l  be hel pfu l in  the  so lu ti on  o f the  epide mic. Tour co op erat ion  
is  vo lu nt ar y,  but  without i t ,  we w il l be hindered in  our e ff o r ts  
to  fin d the ca use. The in vest ig ati on  i s  be ing  condu cted by the  
St ate and Ph ila de lphi a Hea lth Departments wi th CDC who v l l l  share 
the  inf ormation .

Many of the  qu estio ns  re la te  to  your usua l ha bits  in  ea ting  
and dr inki ng , esp ec ia ll y  a lc oholi c  beverag es . We know th is  may be 
a sen sit iv e  to pi c to  some pe op le , but  we hope th at  you w il l be 
w il li n g  to  answer the qu es tio ns.  Some of the  qu es tio ns  re la te  to  
your a c t iv it ie s  at the  Convention and i t  may be d if f ic u lt  to  
remember them; ple as e answer as w ell  as you are  ab le .

‘ Pu bli c Law 93-57 9.

TO THE INTERVIEWER: Any qu estio ns  which are  l e f t  unanswered 
(p art ic u la rl y  "yes" and "no") w il l have 
to  be tr ea ted as unknown. Be sur e to  
check the "no" box i f  the answer is  "no."
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APPENDIX B
Form Approved 
OMB No. 68-R1009

LEGIONNAIRES' DISEASE 
CASE CONTROL RESURVEY

/ __ /_______ (1-6) Interviewer
mo nth  day y ea r ------------------------------- -------------------

C a s e  * __________________ (7-11)

Control t _______________ (12-16)

Name  ------------------------------------------------------------------ ----  A«e ___________________ (1738
Address ___________________________________________ ______  Phone ____________________

(1) How often do you drink any alcoholic beverage
(beer, wine, hard liquor): (19) Never _ __________________________
IF NEVER, COMPLETE ONLY ITEMS 6, 8-11, 13-21. Occaalonally ____________________

(starred questions'*') (e.g., social functions only)

Often ____________________________
(at social functions and other 

times)
(2) At a social gathering If only one of each of the following beverages were pro­

vided for you, would you normally drink It?

Usually Sometimes Never
Beer alone (20)_______  _________  _______

Wine alone (21)_______  _________  _______
Hard liquor a lo ^ 22_____  _________ _______

If all were provided at one time which drink or drinks would you have?

Usually Sometimes Never
Beer (23)

Wine (24)

Hard liquor (25)

281
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APPENDIX B 
2

(4 ) I f  on ly  one o f th e fo ll o w in g  ty p e s  o f  Can yo u ra nk  your I f  a l l  we re  p ro -
har d  li q u o r w er e p ro v id ed  fo r  yo u, ln d i -  p re fe re n c e  o f th o se v ld ed  a t  th e  same
c a te  w het her you wou ld  norm all y  d r in k  i t .  yo u m ig ht d r in k  1- 7 ti m e , in d i c a t e  th ose

(1  m os t p r e f e r r e d . yo u wou ld  be  l i k e ly
U su a ll y Some tim es Never 7 l e a s t ) ? to  d r in k  (Y /N ).

(U) (S) (N)

S co tc h* 2 6 3 (33) (4 0)

W hi sk e^ 2 7 3 (3 4) (4 1)

Rye <2 8 > (3 5) (4 2)

Bo ur bo ii2 ^ 3 (3 6) (432___

Gin <3 0 3 (3 7) (4 4)

Vodka *3 1 ) (3 8) (4 5)

Rum <3 2 > (3 9) (46)

(5 ) For ea ch  o f th e  se ven  k in d s  of li q u o r  m en ti oned , I n d ic a te  how yo u p r e f e r  to  d r in k  
them? (U su a ll y  ■ U; Some tim es “ S;  Ne ve r “  N)

Sco tc h

S tr a ig h t  (4 7) _

On th e  ro ck s (4 8) _

With  w a te r (4 9) _

With  w a te r & ic e (5 0 )_  

With  b ee r (^ 1) _

W ith  m ix er  (5 2) _

With  m ix er  & ic e (5 3 )_  

S p ec if y  m ix er  (5 4 ,55)_  

(5 6 ,5 7 )

Wh iskey Rye Bourb on
U S N U S N U S N

(58)_____________ (6 9) ___ — (8 0) ______ ___

(59 )_____________ ( 7 0 ) _ — ___ (8 1) ______ —

(60 )_____________ (7 1 J _ — — (8 2) ______ —

(61)_____________ ( 7 2 ) _ — — (81)_____ —

(62 )_____________ ( 7 U _ — — (84)______ —

(6 J) _____________ (7 4 1 _ — — e a ______ —

(64)_____________ (7 $ 1 _ — — (8fl______ —

(6 5,6 6) (7 6 ,7 7) (8 7 .8 8 )

(6 7 ,6 8) (7 8 ,7 9 ) (8 9.9®

Ex am ple s o f  m ix ers : coke , 7 -u p , g in g e r - a le , c lu b  so d a , l . e .  , c a rb o n a te d  w a te r ,
to n ic  (q u in in e )  w a te r , o ra nge  j u i c e ,  to m ato J u ic e , g r a p e f r u i t  
ju i c e ,  li m ead e , m il k , c o f f e e , b i t t e r  lem on , Tom C o ll in s  m ix er,  
ve rm ou th .

(G in , Vo dka, and Rum -  con ti n u ed  on fo ll o w in g  pa ge )
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(5)

★ (6)

APPENDIX B
3

Continued.. .
Gin Vodka Rum

0 S N U S N 0 S N

Str aight (91)___ — ___ (1221 _______ (111)______ —

On the rocks (92)___ — ___(1QD_ ------------(114)______ —
With water (93)___ — ___(1Q4)_ ------------(115)______ —
With water & Ice (94)___ — - ___(1Q51_ ------------(113)--------- —
With beer (95)___ — ---- (lQfil- ------------( I ll )______ —
With mixer (96)___ — ___(1021- ----  ---- (l lf l) _  ___ —
With mixer & Ice (97)---- — ---- (1031- ________(112)______ —

Spe cify  mixer (98,99) (109,110) (120,121)

(100-101) 011,112) (122,123)

At so ci al gathe rin gs. If  only one of  
the fol low ing  kinds of snacks were 
av ai la bl e,  would you be likel y  to 
eat  It?

0 S N

If  a ll  were provided at the same 
which one(8)  would you be likel y  
eat? (Y, N, Sometimes)

peanuts (124) (133)
v, (125) potato chips (134)

p re tz el s(126) (135)

crackers (127) (136)

cheese  (128) (137)

sausage (129) (138)

bologna (130) (139)

aardlnes(131) (140)

dip (1 3 2 )_ (141) _____
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Yes No

(7 ) Do you e v e r d r in k  homemade win e?  (142 ) ______  ______

Do you e v e r d r in k  homemade li q u o r?  (1 43 )  
Yes No

*  ( 8 ) *  A t p a s t S ta te  Amer ican  Le gi on  C on ven tions d id  yo u h e a r  o f
o r  see  homemade li q u o r?  (1 44 ) ___

*  Did yo u h e a r  o f o r se e  su ch  li q u o r  a t  th e  mos t r e c e n t
S ta te  C on ve nt io n?  ( P h il a d e lp h ia )  (1 45 ) ______

Did yo u d r in k  an y homemade li q u o r  a t  th e  moa t r e c e n t
S ta te  C on ve nt io n?  I f  y e s , an sw er  Sup ple m en ta ry
Q u e s ti o n n a ir e . (1 46 ) __

★ (9 ) How o f te n  do yo u e a t  homemade sa usa ge  o r  Lebanon bolo gna? (1 47 )

O fte n ..............

So met im es . . .  _______

N e v e r ............ ..............

★ (1 0)  Did yo u e a t  any Le ban on bolo gna o r sa usa ge  a t  th e
L eg io n C onv en tion  in  P h il a d e lp h ia ? (1 48 ) Y es ..................  .

No.....................

D o n 't  re m em ber. ..

★ (1 1) D ur in g th e  C onven tion  d id  you consume an y ic e  
fro m th e  m ac hi ne s in  th e  c o r r id o rs  o f  th e

Yes No D o n 't  Know

B ell evue  S t r a t f o r d  in  d r in k s  su ch  as  mixed  
d r in k s , s o f t  d r in k s , o r  ic e  w ate r?

(1 49 1.

(12) D uring th e  C on ven tion  p e r io d  on  th e  av era ge
how many o f ea ch  o f th e se  d r in k s  d id  you ha ve  
ea ch  da y?

Be er

Wi re

None 1- 4 >, 5

(150 ) _____  ______ ______

(151 ) ___

Hard l iq u o r (152 )
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At the present time, do
Yes No

you smoke cigarettes? (153) _____ —
cigars? (154) _____ —
a pipe? (155) _____

*  (14) If you are a cigarette smoker, how many clgarettea/day
do you usually smoke? (156-158)____________

Don't
Yes No Know

*  (15) Did you smoke any of the free Merit cigarettes
available at the Convention? (159) _____  _____  _____

+  (16) It is sometimes difficult to recall events that took 
place several months ago. How certain were you in 
answering questions relating to the Convention 
period?

(160)
Certain........

Fairly certain..

Uncertain......

★ (17) Interviewer:

How do you assess the reliability of answers to 
questions relating to the Convention period?

(161)
Certain........

Fairly certain..

Uncertain......

CENSUS ID » _______________ _______________
(170-174)
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CLINICAL QUESTIONNAIRE

CASES
Y N

CONTROLS

*  (18) Have you recovered from your 
Illness with Legionnaires' 
disease?

Y N

★ (19) Since being discharged from 
the hospital for Legion­
naires disease, have you 
been rehospltallzed?

If so, what hospital: _____

Since the last week of July 
have you been hospitalized?

Complaint __________________

Dates of hospitalization: ______  to

*  (20) Since being discharged from the 
original hospitalization for 
Legionnaires' disease how many 
times have you visited a 
physician? ___________________

Diagnosis ________________________

Since August 1 how many times have you 
visited a physician? ___________________

Give following information for each visit:

Ch X ray
Date of visit Complaint_____  Diagnosis done (Y/N?)

Name of M.D., city, 
and phone

*  (21) How is your health now compared to last year?

Less The same More

Do you now cough: _______  _________  _______

Do you produce sputum: _______  _________  _______

Are you short of breath: _______  _________  _______

Possible intervening causes other than Legionnaires' disease. ___________________

54
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CASES ONLY

(2 2)  Did  you spe nd any tim e a t th e Con ve nt ion w it h  o th er  peo p le  who

go t L eg io nn air es ' d is ea se?  With whom? What a c t i v i t i e s  and when?

55
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SUPPLEMENTARY QUESTIONNAIRE FOR LEGIONNAIRES' DISEASE 
CASE CONTROL RESURVEY

(1 )  I n  w h at k in d  o f  c o n t a i n e r  d id  th e  home ma de l i q u o r  co me ? D e s c r ib e  s h a p e , 
c o l o r ,  s i z e  o f  c o n t a i n e r .  D e s c r ib e  l a b e l  on  b o t t l e .  What ty p e  o f  l i q u o r  
was  i t ,  b e e r ,  w h is k e y , r y e ,  s c o t c h ,  e t c . ?

Ye s No
(2 )  W ha t was  t h e  c o lo r  o f  t h e  l i q u i d :

c l e a r  _______  _______

w h is k e y  c o lo r e d  _ _ _ _ _  _______

o t h e r  ____________________________

(3 )  W he re  was  i t  s e rv e d ?  A t a  h o s p i t a l i t y  ro om ? _______  _______

W hich  o n e (8 )  (Name o f  h o s t  and  P o s t  # )?  ________________

By a  f r i e n d ?  _______  _______

S p e c if y  ___________________________________________________ ____

S o ld  t o  you? _______  _______

Whe re  d id  y ou  bu y i t ?  Fr om  whom? Who e l s e  b o u g h t 

i t ?  __________________________________________________ _

Who e l s e  d ra n k  i t ?  _________ ____ ____________________
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LEGIONNAIRE CENSUS

I .  Name ________________

4 . A d d re ss  ____________

7 . C o n v e n ti o n  S t a t u s :  
(c h e c k  o n ly  o n e )

D e le g a te  _____
A u x i l i a r y  _____

F am il y  me mb er 
( n o t  a u x i l i a r y )

N o n -d e le g a te  _____
O th e r

2 . Ag e __________

5 . Phone  ________

M al e

8 . C he ck  th e  h o t e l  w here  
y o u  s t a y e d :

H o te l  A 
E 
D 
F 
G

Home 
O th e r

Room #

S p e c if y

6 .  P o s t  f  ________________

9 . Chec k w h ic h  d ay s  y o u  
w ere  i n  P h i l a .  f o r  th e  
c o n v e n t i o n : n o
Mon. 19  th  _ __  _____
T u e . 20  t h  _____  _____
Wed . 2 1 s t  _____  _____
Th ur . 22 nd  . _____
F r i .  2 3 rd  _____ _____
S a t .  2 4 th  _____  _____
S un . 2 5 th  _____  _____

D id  n o t  go  t o  P h i l a .  _____

1 0 . How many h o u rs  d id  you 
H o te l  A e a c h  day?

sp e n d  i n 1 1 . How many h o u r s  d id  y o u  sp en d  i n  
H o te l  D e a c h  day?

W ednes day , 2 1 s t  _____ h o u r s
T h u r s d a y , 22 nd  _____ h o u r s
F r id a y ,  2 3 rd  _____ h o u r s
S a tu rd a y ,  2 4 th  _____h o u r s

W ednes day , 2 1 s t  _____  h o u rs
T h u r s d a y , 22 nd  _____ h o u rs
F r id a y , 2 3 rd  _____ h o u rs
S a tu rd a y ,  2 4 th  _____ h o u r s

1 2 . I n d i c a t e  b e lo w  how much ti m e  y o u  s p e n t  i n  H o te l  A o r  on  t h e  s id e w a lk  a ro u n d  
H o te l  A on  F r id a y ,  J u ly  2 3 . C hec k a l l  b o x e s  c o r r e s p o n d in g  to  t h e  t lm e ( s )  y ou  
w e re  t h e r e :

M o rn in g : M id n ig h t 2 AM to 4 AM to 6 AM to 8 AM to 10  AM to
t o  2 AM 4 AM 6 AM 8 AM 10 AM Noon

A f te rn o o n  an d 
E v e n in g :

Noon t o  2 PM to
2 PM 4 PM

4 PM to
6 PM

6 PM to
8 PM

8 PM to  
10  PM

10  PM to  
M id n ig h t

I n d i c a t e  be lo w  how mu ch ti m e  y o u  s p e n t  i n H o te l  D o r on  t h e  s id e w a lk  a ro u n d
H o te l  D on  F r id a y , J u ly  2 3 . C he ck  a l l  b o x e s  c o r r e s p o n d in g  to t h e  ti m e s y ou  w ere
t h e r e :

M orn in g :: M id n ig h t 2 AM to 4 AM to 6 AM to 8 AM to iO  AM to
t o  2 AM 4 AM 6 AM 8 AM 10  AM Noon

A fte rn o o n  an d Noo n to 2 PM to 4 PM to 6 PM to 8 PM to 10  PM to
E v e n in g : 2 PM 4 PM 6 PM 8 PM 10  PM M id n ig h t

1 4 . Che ck  b e lo w  th e  a c t i v i t i e s  w h ic h  y ou  a t t e n d e d :  Ye s No D o n 't
Know

W ednes day , J u ly  2 1 , 8 PM J o i n t  A u x i l i a r y  and  L e g io n
m e e t in g ,  G ra nd  B a ll ro o m  i n  H o te l  A ______  ______  ______

T h u rs d a y , J u ly  2 2 , 10  AM, G ra nd B a ll ro o m  o f  H o te l  A ______  ______  ______
T h u rs d a y , J u ly  2 2 , 7 PM, T e s t im o n ia l  D in n e r ,  B a ll ro o m

o f  H o te l  D ______  ______  ______
F r id a y ,  J u ly  2 3 , 7 :3 0  AM, K e y s to n e  " G o - G e t te r 's

B r e a k f a s t "  1 8 th  f l o o r ,  R oof G ard en  o f  H o te l  A ______  ______  ______
F r id a y ,  J u ly  2 3 , 10  AM, 5 8 th  D e p t.  C o n v e n ti o n  S e s s io n

B a ll ro o m  o f  H o te l  A ------------------------------------
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14 . (C ontinued ) APPENDIX C
2

F rid a y , J u ly  23 ,1  PM, D an ce , B al lroo m  o f  H o te l A ______ ______ _____
S a tu rd a y , J u ly  24 , 9 :3 0  A .M ., C lo sin g  S e s s io n , Gra nd -

b a ll ro om  o f  H o te l A ______ ______ _____

15 . Check be low whi ch  h o s p i t a l i t y
room  yo u v i s i t e d :  D on 't

Yes No Know
A ___  ___  ___
B ___  ___  ___
C ___  ___  ___
D ___  ___  ___
E ___  ___  ___
F ___  ___  ___
G ___  ___  ___
H ___  ___  ___
I  ___  ___  ___
J  ___  ___  ___
K ___  ___  ___
L ___  ___  ___
M

16 . a . Mere  yo u in  th e  para de  on  F ri day  
evenin g? Yes ___  No ___

b . Did yo u w at ch  th e  para de  on F r i ­
day evenin g? Yes ___  No ___

I f  y e s , d id  you w at ch  from :

In s id e  H o te l A ______
From whi ch  f lo o r?  ______
From an  op en  wind ow? _____
From s te p s  o f H o te l A? ______
From sid ew alk  in  f ro n t

o f  H ote l A? ______
On s id ew alk  a c ro ss  fro m 

H o te l A?

Your P o st H o s p i ta l i ty  Room _____  c .
Yo ur D i s t r i c t  H o s p i ta l i ty  Room ________

S pec if y  any  o th e r :
________________________ D at e   17 . a .
________________________ Date ________
_______________________  Date ________
_______________________  D ate ________

b.

Did yo u buy  an y th in g  from s t r e e t  
ven dors  d u ri n g  th e  par ad e?

Yes ____  No ____

Did yo u d r in k  c o f fe e  a t  th e  F r i ­
day mor ni ng  " G o -G e tt e r 's "  
B rea k fa s t?  Yes _____  No ____

Did  yo u e a t p a s tr y  a t  th i s  
b re a k fa s t?  Yes _____  No  

18 .

19 .

Yes No D o n 't  Know
Did yo u use  ic e  in  s o f t  d r in k s ?  ______ ______  ______
Did yo u use  ic e  in  mi xed d ri n k s?  ______ _______ _____
Did yo u buy ic e  fro m o u ts id e  th e  ______ _______ ______

h o te l?
Did yo u buy b lo c k  ic e ?  ______ _______ ______
Did yo u buy ic e  cu be s?  ______ _______ _____
From whi ch  s to r e  d id  yo u buy  ic e ?  ___________________________________

Yes
Did
Did
Did
Did
Did

you
you
you
you
yo u

g e t a f r e e  b ee r  mug a t  th e  F ri day  m or ni ng  m ee ting? 
d r in k  an y th in g  from  th e  f r e e  b e e r  mug? 
buy a d e le g a te  s o u v e n ir  pack ? 
d r in k  any w a te r a t  H o te l A?
use  an y w a te r  fro m H o te l A in  a mi xed d ri n k ?

No

20. What i s  th e  av era ge  number o f  a lc o h o li c  d r in k s  o r  b e e rs  w hi ch  yo u dra nk ea ch  
day d u rin g  th e  conven ti on?  None _____  1- 4 _____  5 o r  more _____

21 . On F ri d ay  th e  23 rd  how o f te n  d id  you 
r id e  th e  ma in  e le v a to r s  ( f r o n t  doo r)  
in  H o te l A?
Did n o t r id e  ______
1- 5 ti m es  ______
More  th a n  5 ti m es
D o n 't  rem ember

On F ri d ay  th e  23 rd  how o f te n  d id  yo u 
r id e  th e  s id e  (W aln ut S t . )  e le v a to r s ?

Di d n o t r id e  _____
1-5  ti m es _____
More  th a n  5 ti m es___
D o n 't  rem ember
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22 . Have  yo u be en  a lc k  s in c e  th e  b eg in n in g  o f  th e  co n ven ti on?  Yes___  No___
Did yo u ha ve  a f e v e r  in  th e  p a s t 2 wee ks ? ___  ___
Was i t  over  102  F? ___  ___
Have yo u ha d a coug h In  th e  p a s t 2 weeks ? ___  ___
Have yo u ha d a c h e s t X ra y  In  th e  p a s t 2 we ek s?  ___  ___

23 . D escri be  an y th in g  unusu al w hi ch  yo u th in k  may be  r e l a te d  to  th e  i l l n e s s .

EMPLOYEE QUESTIONNAIRE -  OUTBREAK SURVEILLANCE -  CITY OF PHILA.

Name _____________________________________________________  Age __________  Sex

Home Phone H o te l Jo b S h if t

Days  a b se n t f o r  J u ly

Sym ptom s: D ate o f  O ns et

Cough ________

Were  yo u In  H o te l J u ly  23 , 1976? Yes_ 

_________ F ev er  ______ °F

C hes t X ra y

A case  c o n s is ts  o f  A+ c h e s t f il m  (p ne um on ia) an d any f e v e r , o r fe v e r  > 10 2° F, and  
co ug h.  I f  th e se  a re  p r e s e n t , c o n ti n u e .

What do or do  yo u use  to  e n t e r  o r  le a v e ?  _________________________________________________

L e g io n n a ir e  c o n ta c t:  ____ F re quen t ( e . l . ,  room s e r v ic e ,  f r o n t  d e sk , m aid , w a i t r e s s )

____ O ccas io n a l (k it c h e n , c l e r i c a l )

Ave rage  v i s i t s  p e r  da y to  L e g io n n a ir e s ' room s? _______

Do yo u r e g u la r ly  e a t h o te l  food ? Yes _ No _____

Did  yo u ha ve  fo od  o r  bevera ge  In  L e g io n n a i re 's  room? Yes 

D ate i f  known __________  Typ e o f  fo od  ______________

Did yo u smoke f r e e  c i g a r e t t e s  g iv en  o u t a t  co n ven ti on?  Yes_ 

P h y sic ia n  ______________________  A dd re ss  _______________________

No _____

Room No.

No

Ph one #

In te rv ie w ed  by Date
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APPENDIX E
H osp it a li ty  Room Survey  

H ot el  A

Inform an t: ___________________

I . H osp it a li ty  Room • Name:______________

S tr e e t :_____________________

Town:_______________ County:

Ag e:______ Se x: ___________

Occupat on :________________ L

_  Room No._____  P ost: ____

Home Ph one:___________

________  S ta te :__________

Le gio n
D is tr ic t :  ___________________

I I . Stay  In H ot el  A: From To_____________
No. Pe op le

Day R ec ep tio n Held In Room:__________ ■ At ten de d
Rec ep tio n

Time: From:_________ To ______ ' Do You Have a Guest L is t?  ________

Other  Days Re cep t ons Held:  ____________________

No. Pe op le  Atten ded
Dat es : (Approxim ate No. ) Time:

1. ______________  ___________ From______  To ________
2.  ______________  __________  From______  To ________
3. ______________  __________  From______  To ________
4.  ______________ ___________ From______  To ________

I I I . Food

Date:  Food

1. a.
b - z z zzzzzz  z z z z z z z
e .
d.  ~
e .
f .  z z z z z z z z  z z z z z z z

2. a.  
b  
d.
d.  - "  -
e .
f . . z z z z z z z z z z z

Sou rce :
(Person and Where Ob tained )
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S ou rce:
D ate : Foo d (P erso n  and  w her e o b ta in e d )

3 . a . _____________________
-----------------------  b . _____________________ _______________________________________

c . _____________________  ___________________________________
d.  ____________________________________

IV . B eve ra ge s S er ved  a t  H o s p it a l i ty  Rooms

D ate : B everages (P ers on  and Where O bta in ed )
Ic e

I .    _______________  _____________________

F av or s
(In c lu d in g

c ig a r e t t e s )  _______________
Ic e

2 .   ___  -

Fav or s
(In c lu d in g
c ig a r e t t e s )  _______________

Ic e
3 .   ___

Fav ors
(In c lu d in g
c ig a r e t t e s )  _______________

Fav ors
(In c lu d in g
c ig a r e t t e s )
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APPENDIX E
V. A c t iv i t ie s  or  Unusual  Hap penings :

Date:  . A c t iv i t ie s  Unusual Happ enings

1.  ____________________________________________________________________

2 . __________

3.   

4 .  

VI . Where Was Ic e Kept In Room?________________________________________________

VII . Did You or  Anyone N ot ic e any Fumes, I r r it a n ts  or  Strang e Odors?
Date No: Yes: S pec ify:

V II I.  Did Any Pe rson s F eel  Un ex pe cte dly Si ck  Dur ing R ec ep tio ns ? 

Date No: Yes: S peci fy  Number
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IX. Date B. rtender
Ice

How Served?

X. Did you Hire any other People for your Receptions?

Date Nane Purpose

XI. Where did you obtai i your Utensils?

Eating: ______________________________________
Drinking: __________________________ _________

XII. Oh, by the way , do.you remember those people who attended party and 
Party who developed penumonia?
Date

Post:_______
Post:___________________
Post:___________________ .
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post:___________________
Post: __________________
Post: __________________
Post: ___________________
Post: __________________
Post: __________________
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APPENDIX FC ase  t  ________________

I .D .  # ___________________

Name ______________________________________________ Age  _________  S ex : ___ M al e ___ Fem al e
A d d re ss  _____________________________________ _____  C ou nty ____________________ S t a t e  ____________
P a t i e n t ' s  Pho ne  # ( )__________________________  L e g io n  P o s t  # _______________________________
D a te  and  Time  I n te r v ie w e d  _____________________  I n te r v ie w e r  _________________________________

( p r i n t )

INTRODUCTION

H e l lo  _____________________________ , p l e a s e .  My name  i s  ______________________________________fr om  ________________________________________ . We a r e  i n v e s t i g a t i n g  t h e  I l l n e s s  t h a t  oc­c u r r e d  am ong L e g io n n a i r e s  a t  t h e i r  c o n v e n ti o n  i n  P h i l a d e l p h i a .  (p a u s e )  We a re  c o n d u c ti n g  a  t e le p h o n e  s u rv e y  o f  l e g i o n n a i r e s  and  o t h e r s ,  b o th  s i c k  an d w e l l ,  to  u n c o v e r  any  d i f f e r e n c e s  b e tw e en  th em . (p a u s e )  We r e a l i z e  t h a t  yo u  h a v e  b e e n  con­t a c t e d  b e f o r e  and  h a v e  a n sw e re d  ma ny q u e s t i o n s  a l r e a d y .  D ep en d in g  on  w h a t in fo rm a ­t i o n  we a l r e a d y  h a v e  a b o u t y o u , t h i s  may  b e  a  v e ry  s h o r t  i n t e r v i e w .  H o p e f u l ly ,  a t  t h e  c o m p le ti o n  o f  t h i s  i n t e r v i e w  we w i l l  h ave  a l l  t h e  i n f o r m a t io n  we n e e d . P le a s e  b e a r  w i th  u s  i n  a n s w e r in g  t h e s e  q u e s t i o n s .  (p a u s e )

I. D How many p e o p le  l i v e  i n  y o u r  h o u s e h o ld , b e s id e s  y o u r s e l f ?  p e o p le  b e lo w  i n  Co lumn  A an d c o m p le te .
P l e a s e  l i s t  t h e s e

HOUSEHOLD MEMBERS
Name Age

Se x
M F

A tt e n d e d  C o n v e n ti o n  
Ye s -  No

2) Ha ve  an y o f  t h e s e  h o u s e h o ld  mem be rs  b e e n  i l l  s in c e  t h e  L e g io n  C o n v e n ti o nJ u ly  2 1 s t - 2 4 th ?  Ye s_____  No_____  I f  YES c o m p le te  Co lumn  B b e lo w  f o r  e a c h  y .1p e r s o n .
B. ILL NESS. (P le a i

Name

se  ch eck

D ate
O n se t

co lu m n

F e v e r
•f

i f  p o s i t

Co ug h

iv e  o r  i n s e r t

Sp ut um  (S ) 
Dr y CouRh (D

a co de

CXR
Done

l e t t e r )
CXR

N or m al  (N)  
A bno rm al (A ) 
Unk now n (Û

nJ0)
XE
*
Q

1i H
ea

da
ch

e

1
2
3
4
5
6
7

DIRECTIONS TO INTERVIEWER

C o n ti n u e  b e lo w  w i th  P a r t  I I  A o r  B 
YES
NO -  C o n c lu d e  I n te r v ie w

64



149

READ TO ALL PATIENTS
APPENDIX F 

2

T h is  n e x t p a r t  o f  th e  in te rv ie w  in v o lv es  a v ery  d e t a i l e d  q u e s ti o n n a ir e  re g a rd in g  
your a c t i v i t i e s  d u ri n g  th e  co n v e n ti o n . Take  your ti m e and  t r y  to  r e c a l l  to  th e  b e s t 
o f  you r a b i l i t y  th e  d e ta i l e d  an sw er s to  th e se  q u e s ti o n s . We a re  tr y in g  to  det er m in e 
d if f e re n c e s  be tw ee n th o se  le g io n n a i re s  who became  s ic k  and  th o se  who re m aine d w e ll , 
(p au se )

BEGIN WITH SECTION II A  ____ YES ____ NO ( I f  YES, go to  APPENDIX C)
( I f  NO, sk ip  to  I I I  B .)

SECTION I I I  B

I f  bo x ch ec ke d /  /  b eg in  a t  th e  to p  o f  t h i s  pa ge  w it h  Q uesti on  23A. I f  bo x
n o t check ed , sk ip  to  Q uesti on  24 .

23A. Were yo u a t  th e  " G o -G e tt e r 's  B re a k fa s t"  on  F rid ay  m or ni ng  in  th e  Roof Gard en? 
Yes ____  N o _____ Unknown _______

23B. How many hours  d id  you sp en d in  H o te l A ea ch  da y?  (E s ti m a te )

Wednesday , 2 1 s t __________ hou rs
T hurs day , 22n d __________ hours
F r id a y , 23 rd   hou rs
S a tu rd a y , 24 th  __________ hours

24 . Now we wou ld  l i k e  to  ask  yo u some q u e s ti o n s  ab ou t a c t i v i t i e s  in  th e  h o te l  lo bb y 
o f  H o te l A and in  th e  s t r e e t  in  f r o n t o f  H o te l A.

F i r s t  q u e s t io n : Can yo u e s ti m a te  in  m in u te s o r  hours  th e  t o t a l  tim e yo u s p e n t
in  th e  lo bb y o f  H o te l A d u rin g  ea ch  day o f  th e  co nven ti on?

Wednesday , 2 1 s t (O pe ning  Day) ______M in s ./ H rs .
T hurs day , 22nd  _____ M in s ./ H rs .
F r id a y , 23 rd  (P ara de  Day) _____ M in s ./ H rs .
S a tu rd a y , 24 th  (C lo sin g  Day) ______ M in s ./ H rs .

TO INTERVIEWER: I f  pe rs o n  i s  h av in g  d i f f i c u l t y  in  g iv in g  an  e s ti m a te  by  ea ch  
d ay , th en  ask  th e  n ex t q u e s ti o n  (2 4A .)

24A. Can yo u e s ti m a te  an  av era ge  ti m e p e r  day yo u sp e n t in  th e  lo bb y?  ____ H rs . Ukn

25 . Di d yo u us e th e  re s tr o o m  in  th e  lo bb y d u rin g  th e  co nven ti on?  ( I t  i s  lo c a te d  in
th e  r e a r  o f  th e  lo bb y in  th e  r e g i s t e r e d  g u e s ts  re a d in g  lo unge n ex t to  th e  f l o r i s t  
s h o p .)  Yes____  No_____  Unknown ______

26 . Can yo u e s ti m a te  in  hours  o r  f r a c t io n s  of hours  how much ti m e yo u sp en t on  th e  
s id ew alk  in  f r o n t o f  H o te l A ea ch  da y?  (F or ex am ple , w a it in g  fo r  f r i e n d s ,  t a x i s ,  
e t c . )  (Th e s id ew alk  In c lu d es  th e  e n t i r e  b lo c k  on  th e  h o te l  s id e  o f th e  s t r e e t . )

Wednesday , 2 1 s t (O pe ning  Day) __________ hours
T hurs day , 22nd  hours
F r id a y , 23 rd  (P ar ad e Day) __________ hours
S a tu rd a y , 24 th  (C lo sin g  Day) ___________h ours

TO INTERVIEWER: I f  pe rs o n  i s  h av in g  d i f f i c u l t y  in  g iv in g  an  e s ti m a te  o f  ea ch  day , 
th e n  ask  th e  n ex t q u e s ti o n  (2 6A .)

26A. Can you e s ti m a te  an  av era ge  ti m e p e r  day s p e n t on  th e  s id ew alk  in  f r o n t  o f 
H o te l A? ____________ hours  __________ Unknown
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27. Did you walk down Chancellor Street or down the small back alley 3

street behind the hotel? (Chancellor Street is the first street 
to the right when exiting from the main entrance on Broad Street.
The back alley has the Lounge (bar) on the corner.)

Yes ______  No ______ Unknown ______

If yes, approximately how many times? Unknown __________

28. Were you close enough to touch 
Yes ______  No ______

any pigeons in the 
Unknown ______

area of Hotel A?

29. Did you see any sick or dead pigeons in the area of Hotel A? Yes__ No___  Ukn___
If yes, describe ________________________________________________________________

We have just a few more questions about activities inside the hotel.

30. Did you stay overnight in Hotel A? Yes____ No____ . If NO, proceed to Ques­
tion 31.

If YES: What was your room number _______  Unknown _____
If YES: (a) Did you keep the window open most of the night? Yes___  No ___

(b) Did you use the airconditioner most of the night?Yes___  No ___

32. Did you drink water in Hotel A? Yes ___  No ___ Unknown ____
If YES, from: room tap ____  water fountain____ both ____

A few final questions about hospitality rooms...

33. Can you estimate total time that 
the convention:

Wednesday, 21st 
Thursday, 22nd 
Friday, 23rd 
Saturday, 24th

you spent in hospitality rooms on each day of

(Opening Day) _____hours
_____hours

(Parade Day) _____hours
(Closing Day) _____ hours

TO INTERVIEWER: If person is having difficulty in giving an estimate by each day, 
then ask the next question (33A.)

33A. Can you estimate an average time per day you spent in the hospitality rooms? 
_______ hours ________ unknown

If no time spent in hospitality rooms, conclude Interview.

If time spent in hospitality rooms, ask question 33B.

33B. Did you notice that the window was open in any of the hospitality rooms you
visited? If YES, which ones ______ , __________ , _______ , _______  unable to name

CONCLUDE INTERVIEW
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APPENDIX G

G u e s t name  .______________________________ A d d re ss

In fo rm a n t  __________________
P hone  # _____________________

Town ________________________  C ou nty  __________________  S t a t e  ___________________________
S e x ____________  R ac e ______  B____W______ O th e r  _______________________________________ ■
M a r i t a l  S t a tu s  ___________________________  Age  _______  DOB ______________________________

D a te  o f  a r r i v a l  i n  P h i l a d e l p h i a  ________________  D a te  o f  D e p a r tu r e
H o te l  o f  R e s id e n c e :  Name _______________________  D a te s  ______________

Name _______________________  D a te s  ______________
A tte n d e d  C o n v e n ti o n : Ye s _______  No _________
S t a t u s : D e le g a te ____ F am il y  Me mber _____  P u rp o s e  o f  V i s i t : ______

O th e r  _____________________________  ____________________________

R oom __________
Room __________

C l i n i c a l

Hav e y o u  b e e n  i l l  r e c e n t l y ?  Yes ____ No_____. D a te  o f  o n s e t  _______________________
What w e re  y o u r  f i r s t  sy m pt om s?  ____________________________________________________________
Did  y o u  s e e  a d o c to r ?  Ye s_____  No_____.  Name _________________________________________
A d d re ss  ______________________________________  Phone _______________________________________
Were  y o u  a d m i t te d  t o  t h e  h o s p i t a l ?  Yes _____  No_____. I f  y e s ,  whe n ________________
Name o f  h o s p i t a l  _____________________  L o c a ti o n  ___________________________________________
Any p r e - e x i s t i n g  i l l n e s s ?  Ye s_____  No_____. I f  y e s ,  w h a t ___________________________

D a te s  o f  o n s e t  ________________________________________________________________________________

Symp tom s a s s o c i a t e d  w i th  r e c e n t  i l l n e s s  ( c h e c k ) :

1) f e v e r  __ 6) m a la is e ____ ID s h o r t n e s s  o f  b r e a th .
2) te m p e r a tu r e . h i g h e s t  7) cough  ____ 12) a b d o m in a l p a in ___
3) c h i l l s  ____ 8) sp u tu m  ____ 13) c o n s t i p a t i o n  ____
4) h e a d a c h e 9) c h e s t  p a in  ____ 14) d i a r r h e a
5) m y a lg ia  ____ 10 ) v o m it in g  ____

C o n fe re n c e s

Wed. , 7 /2 1 ,  8 pm J o i n t  a u x i l i a r y  and  L e g io n  m e e ti n g Ye s______ No_

T h u rs ., , 7 /2 2 ,  10am
G ra nd  B a ll ro o m , H o te l  A

G ra nd B a ll ro o m , H o te l  A Ye s No_
T h u rs ,, ,  7 /2 2 ,  7 pm T e s t im o n ia l  d i n n e r .  B a ll ro o m , H o te l  D Ye s _____ No_
F r l . , 7 /2 3 ,  7 :3 0  am K e y s to n e  " G o - G e t te r 's  B r e a k f a s t " ,  1 8 th  

f l o o r ,  Roof G a rd e n , H o te l  A Yes  _____ No_
F r i . , 7 /2 3 ,  10  am 5 8 th  D e p t.  C o n v e n ti o n  S e s s io n ,  G ra nd 

B a ll ro o m , H o te l  A Ye s No
S a t . , 7 /2 4 ,  9 :3 0  am C lo s in g  S e s s io n ,  G ra nd B a ll ro o m , H o te l  A Yes  _____ No

R e c e p ti o n s

F o r  S t a t e  Com sa nd er

F o r C e n t r a l  V ic e  
F o r E a s te r n  V ic e

Comm and er
Comm and er

F o r W e ste rn  V ic e  Comm and er

A
B
C
D
E
F
G

Ye s ___  No
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V. R e c e p ti o n s  (C o n ti n u e d ) APPENDIX G 
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F o r N a t io n a l  E x e c u ti v e  C om m it te em an  J  Ye s _____  No _____
K _____  _____

F o r A l t e r n a t e  N a t io n a l  E x e c u ti v e  L _____  _____
Com m it te em an

F o r F in a n c e  Com m it te em an  M _____  _____
F o r o t h e r  h o s p i t a l i t y  ro om s ( i . e . ,

P o s t ) — S p e c if y  ( D a te s ,  ro o m s, fo o d  an d a lc o h o l  consu m ed )

V I.  D id  y ou  o b t a i n  fo o d  o r  l i q u o r  fr om  an y o f  t h e  f o l lo w in g  s o u r c e s  (#  o f  ti m e s  I f  
p o s s ib l e ) ?

SOURCE FOOD LIQUOR

H o te l  A
D in in g  ro om s __________  __________
C o ffe e  sh o p  __________ __________
Room s e r v i c e  __________  __________
B ro u g h t i n t o  h o t e l  ( s t a t e  s o u rc e )  __________ __________

Ha ve y Hou se  __________ __________
E a g le  I I  __________ __________
B a in '8  __________ __________
Hor n & H a r d a r t  __________  __________
Red Oa k __________ __________
B e l le v u e  L ou ng e __________  __________
N ic k 's  R o a s t B eef __________  __________
L & H Sandw ic h  Sh op  __________  __________
C o lo nado  __________  __________
M i t c h e l l ' s  __________  __________
A m eri can  Fla m e __________  __________
Red  O nio n  __________  __________
1 9 th  H o le  __________  __________
De wey ' s  __________ __________
P o o r R i c h a r d 's  C lu b  __________  __________
H ic k o ry  L ou ng e __________ ________
B o o k b in d e r 's  __________  __________
Th e O f f ic e  __________  __________
H. A. W in s to n  __________  __________
F ra n k  C le m e n ts  T a v e rn  __________  __________
To p o f  th e  T o o t __________ __________
P a p e r  P l a t e  __________ __________
O th e r  B ars  on  L o c u s t S t r e e t  __________  __________
O th e r  ( s p e c i f y )  __________  __________

V I I . Fo od  e a te n  a t  K e y s to n e  " G o - G e t te r 's  B r e a k f a s t , "  F r id a y ,  J u ly  2 3 rd , 7 :3 0  to  
9 :0 0  am a t  H o te l  A,  1 8 th  F lo o r ,  Roo f Gar de n*

C o ffe e  ( )
T ea ( )
M il k  ( )

.  P a s t r y  (S chnec ksn ) ( )

vn i. O c c u p a ti o n  __________________________________________________________________
R e s id e n c e :  R u ra l ( ) U rb an  ( ) S u b u rb an  ( ) P ig  C o n ta c t  ( )
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IX . H ou se ho ld  C o n ta c ts : APPENDIX G
1 . A du lt s  (18 o r  o ld e r )  In  fa m il y  ______________  3

a . No. a t te n d in g  con v en ti o n  _________________
2.  C h il d re n  In  fa m il y  _____________

a . No. c h i ld re n  a t te n d in g  co n v e n ti o n  _____________

D escri be  any i l l n e s s  in  fa m il y  c o n ta c ts  (nam e, ag e , s e x , sy mpto ms, a tt e n d e d  
c o n v e n ti o n , h o s p i t a l ) .

X. Di d yo u smoke any f re e  c i g a r e t t e s  g iv en  to  yo u a t  th e  conven ti o n ?  Yes___  No___
T o ta l f r e e  c i g a r e t t e s  con sum ed __________ . Did yo u smoke any o th e r  c ig a r e t t e s ?
Yes____  No____  How many p e r  da y? ________  Did yo u n o ti c e  an y noxio us gas es  o r
fum es? Yes ____  No____ . I f  YES, s p e c i f y :  ________________________________________

X I.  Di d yo u d r in k  any  ic e  w a te r fro m th e  m e ta l c o n ta in e r s  in  H o te l A? Yes____  No___
T o ta l numb er o f  cu ps  consum ed ____ .
Did yo u ha ve a roommate a t  th e  h o te l?  Yes ____  No____
Name/ Phone  ________________________________________________ I__________________

X II . FORM COMPLETED BY: Name_______________________________________ _____ __________

T i t l e ________________________________________ _____________

D at e ______________________________________ _______ ________

APPENDIX H

EPIDEMIOLOGIC SURVEY FORM

I .  Name __________________________________ A dd re ss __________________________________________
( s t r e e t )  (to wn)

S e x ____  Am er ican  Leg io n P o st No. ________  Age____  D ate o f  b i r t h  _______________
D at es  a t te n d in g  co nven ti on______________________________________________________________
D at e a r r iv e d  in  P h il a d e lp h ia ____________  Date l e f t  P h il a d e lp h ia  ___________________

I I .  H o te l ( s )  o f  re s id e n c e  ___________________________ D at es ________________________________

I I I .  A tt endan ce  a t  co n fe re n ces  (c hec k)
Wednesday , J u ly  21 , 8 pm, J o in t  A u x il ia ry  and Leg io n m e e ti n g , ________

Grand  B al lroo m  o f  H o te l A
T hurs day , J u ly  22 , 10 am, Grand  B al lroo m  o f H o te l A ________
T hurs day , J u ly  22 , 7 pm, T e s ti m o n ia l D in n er,  H o te l D ________
F r id a y , J u ly  23 , 7 :3 0  am, K ey ston e " G o -G e tt e r 's  B re a k fa s t"

18 th  f l o o r ,  Roof Ga rden  o f  H o te l A ________
F rid a y , J u ly  23 , 10 am, 58th  D ep t.  C on ve nt io n S e s s io n ,

B al lroo m  o f  H o te l A ________
S a tu rd a y , J u ly  24 , 9 :3 0  am, C lo sin g  S e ss io n , Gr and Bal lroom

o f H o te l A ________
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Attendance at "Hospitality Rooms" (check)
For State Commander:

A ______
B ______
C

For Western Vice Commander:
G _____
H ______
I

APPENDIX H 
2

For Central Vice Commander:
D ______

For Eastern Vice Commander:
E ____
F

Other Hospitality Rooms (list):

For National Executive Committeeman:
J _____
K ______

For Alternate Nat'l Executive
Committeeman

L ______

For Finance Committeeman:
M

Food eaten at Keystone "Go-Getter's Breakfast" on Friday, July 23, 7:30-9 am at Hotel A, 18th Floor, Roof Garden (check):

Coffee____  Tea____  Milk____ Pastry (Schnecksn)____

Restaurants attended (number of times, if possible):

Havey House _____________ , Horn Hardart ___________ , Nick's Bar ___________ ,Coffee Shop, Hotel A Basement) _________ , Dining Room and Lounge Hotel A(Main Floor) _________ , Book Binders ___________ .

Occupat ion __________________________________________________
Residence: Rural____  Urban____  Suburban Any contact with pigs? ________
Household contacts:
1. Adults in family _______. Number attending convention __________ .
2. Children in family ________ . Number attending convention ___________3. Describe any family illness in contacts: (Name, age, sex, symptoms)

Hospitalized ______________

Did you drink any ice water from the galvanized metal containers in Hotel A Grand Ballroom? Yes No____  Total number of cups consumed

Form completed by: ____________________________________
T l t l e _________ ' ___________________________ (EIS Officer, Public Health

Representative, or Other)

EIS OFFICER: ________

Number:
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EIS O f f ic e r  _________________________

Number: _____ _ ______________________

S ourc e: __ ___________________________

Name __________________________________ ________  Cou nty o f  R es id ence  ______________________

Age _

Rac e

P o st t

D o c to r '8 name

S ta tu s  a t  co n v e n ti o n : d e le g a te  
fa m il y  member 
s t a f f
d id  n o t a t te n d  

co nven ti on
<

A dd re ss  ________________________________ __

Ph one _____________________________________
1 o f  5 a t  h o te l  
n o t a t  h o te l

P r e - e x i s t in g  i l l n e s s : Ho sp.  d a te  o f adm.
Date o f  o n s e t: Name:

L o c a ti o n :
I l l n e s s  d u ri n g conven ti on Y N Ph on e #:

Sym ptoms: fe v e r Y N Sig n8 : (c hec k)
( c i r c l e ) c h i l l s Y N Nl. Abn. D esc ri be

m yalg ia Y N Ras h
HA Y N Pe ak  tem p.
Cough Y N C he st  fi ndin gs
SOB Y N CNS
Abd. p a in Y N • Abdomen
V om iti ng Y N C ard ia c
D ia rr h ea Y N
C o n s ti p a ti o n Y N Lab C he st  X ra y
Spu tum Y N C u lt u re s  b lo od

sp utu m
u r in e

RX: s to o l

Ou tco me : Dead (d a te )  Abn.  r e n a l ch em is tr y
C onval es ci ng  Abn. U. A.
W el l (d a te )  ECG

LFTs
P a th : p l a t e l e t s

WBC 
He t
sp utum  gram s t a i n  
ABGs

I f  PM p a th o lo g i s t 's  name

Phone  nu mb er :

3K4390377
71
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C en te r fo r  D is ease  C o n tr o l 
P r i o r i t y  S e t t in g  an d R es ourc e A ll o c a ti o n

A d is c u s s io n  o f re s o u rc e  a l l o c a t i o n  by th e  C en te r fo r  D is ea se  C o n tr o l (CDC) 

mus t s t a r t  w it h  a d is c u s s io n  o f  i t s  m is s io n  an d o p e r a t io n s .  The  C en te r 

i s  n o t p r im a r i ly  a " re s e a rc h  o r g a n iz a t io n " .  I t s  p ri m ary  m is s io n  i s  to  

be  a l e a d e r ,  a d v is o r , an d a s s i s t a n t  to  th e  n a t i o n 's  p u b li c  h e a l th  co mm unity  

in  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 .  CDC does g e t in v o lv e d  in  

r e s e a r c h ,  to  th e  e x te n t  th a t  su ch  re s e a rc h  i s  r e l a t e d  to  im pr ov ed  p u b li c  

h e a l th  m easu re s . Thu s,  th e  C en te r m a in ta in  ongoin g a c t i v i t i e s  r e l a t e d  to  

m o n it o r in g  o f th e  s t a t u s  o f th e  n a t i o n 's  h e a l th ,  i n v e s t i g a t i o n  o f a wide 

ra nge  o f known an d re c o g n iz ed  p u b li c  h e a l th  p ro b le m s, an d th e  deve lo pm en t 

o f new d is e a s e  c o n t r o l  m e th o d o lo g ie s . The  C en te r i s  lo oked  upon  a s  a 

p ro b le m -so lv in g  o r g a n iz a t io n .  S ta te  an d lo c a l  h e a l th  d e p a r tm e n ts  tu rn  to  

CDC fo r  a s s i s t a n c e  in  cop in g  w it h  e p id e m ic s , h a n d li n g  u n u su a l o r  un iq ue 

d is e a s e  o u tb re a k s , to  p ro v id e  d ia g n o s t ic  r e f e re n c e  s e r v ic e s  to  back -u p  

S ta te  c a p a b i l i t i e s ,  an d fo r  t r a i n i n g .

O th er th a n  o c c u p a ti o n a l s a f e ty  an d h e a l t h ,  th e  C e n te r 's  re s e a rc h  i s  fu nd ed  

o u t o f th e  l i n e  it em  in  th e  budget c a l l e d  D is ea se  I n v e s t i g a t i o n ,  S u r v e i l la n c e ,  

an d C o n tr o l.  From t h i s  p a r t  o f th e  b u d g e t,  CDC s u p p o r ts  ep id em ic  a id ,  

d is e a s e  m o n it o r in g , an d la b o ra to ry  s e r v ic e s  as w e ll  a s  re s e a rc h  in v e s t ig a t i o n s  

and s t u d i e s .  I t  i s  from  w it h in  t h i s  c a te g o ry  th a t  L e g io n n a ir e s ' D is ea se  

e f f o r t s  a re  fu nded . W it h in  t h i s  a c t i v i t y  th e  C en te r has s t a f f  w ork in g  on 

a  c o n ti n u in g  b a s is  in  v a r io u s  d is e a s e  c a te g o r ie s  on  th e  many a s p e c ts  of  

s tu d y  an d i n v e s t i g a t i o n ,  s u r v e i l l a n c e ,  and s e r v ic e .  Ther e i s  more th a n  

en ou gh  ongoin g p u b li c  h e a l th  wo rk to  ke ep  t h i s  s t a f f  f u l l y  o c c u p ie d . Ho we ve r,



157

2

i t  i s  u n d e rs to o d  th a t  a p a r t  o f th e  m is s io n  i s  to  re sp ond  to  s p e c i a l  

h e a l th  needs t h a t  a r i s e .  In  o th e r  w ord s , th e  C e n te r i s  p re p a re d  to  g e t 

en ga ge d in  th e  "p ro ble m  s o lv in g "  a s p e c t o f  i t s  m is s io n  w h e th er o r n o t 

i t  i s  s p e c i f i c a l l y  b u d g e te d . When a pro ble m  a r i s e s  t h a t  c a n n o t. b e  

a d e q u a te ly  han d le d  by  th e  p a r t  o f th e  C e n te r w it h  p ri m ary  r e s p o n s i b i l i t y ,  

s p e c ia l  em phasi s i s  g iv en  to  th e  p ro b le m , an d re s o u rc e s  fro m v a r io u s  p a r t s  

of  th e  C en te r a re  a p p li e d  to  f in d in g  th e  s o lu t i o n .  At su ch  ti m e s , more 

r o u ti n e  a c t i v i t i e s  ta k e  se cond  p la c e  in  o rd e r  to  d e a l w it h  th e  c r i s i s .

I t  i s  in  t h i s  man ne r th a t  th e  C e n te r has been  a b le  to  re sp ond  to  m ajo r 

p u b li c  h e a l th  p ro ble m s su ch  as V enez uela n  Equin e E n c e p h a l i t i s  in  19 71 , 

an o u tb re a k  o f s a lm o n e ll o s is  sp re a d  a c r o s s  th e  n a ti o n  in  co n ta m in a te d  

d r ie d  m il k  in  19 66 , m ajo r o u tb re a k s  o f Dengue in  P u e r to  R ic o in  197 6 an d 

19 77 , a m aj or o u tb re a k  o f d is e a s e  caused  by c o n ta m in a te d  in tr a v e n o u s  

f l u i d s  in  1 9 7 1 ,- an d many o th e r s .  Th es e m ajo r h e a l th  c r i s e s  w er e han d le d  

in  a d d i t io n  to  th e  more th a n  1 ,5 00 o u tb re a k s  i n v e s t ig a te d  by Epi de m ic  

I n t e l l i g e n c e  S e rv ic e  O f f ic e r s  eac h  y e a r  an d th e  mo re th a n  170,0 00 sp ec im ens 

r e f e r r e d  to  our l a b o r a to r i e s  f o r  r e f e re n c e  d ia g n o s is  fro m S ta te  p u b li c

h e a l th  l a b o r a to r i e s .

CDC pro gr am  p r i o r i t i e s  a re  th e  r e s u l t  o f a  c o n ti n u in g  p ro c e ss  t h a t  in v o lv e s

many d i f f e r e n t  p a r t i e s  and whi ch  c u lm in a te s  in  th e  fo rw ard  p la n n in g  an d

a p p r o p r ia t io n s  p ro c e s s . In p u t i n to  th e  p r i o r i t y  s e t t i n g  p ro c e ss  com es

th ro ugh  many a v e n u e s :

A. The  C en te r dep en ds h e a v i ly  on th e  p u b li c  h e a l th  p r o f e s s io n a l s  in

i t s  own em pl oy : th e  p h y s ic ia n s ,  th e  s c i e n t i s t s ,  an d th e  o th e r  p u b li c  

h e a l th  s p e c i a l i s t s  an d m an ag er s who make up th e  s t a f f  o f n e a r ly  

1 ,4 00  p r o f e s s io n a l s  a t  th e  C e n te r . T h e ir  kn ow le dg e o f h e a l th  p ro ble m s
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com es from  d a i ly  c o n ta c t w it ii  th e  pro ble m s o f S ta te  an d Foca l h e a l th  

d e p a rt m e n ts  an d fro m a n a ly s is  o f d is e a s e  an d i l l n e s s  a f f l i c t i n g  th e  

A m er ic an  p e o p le .

B. In  s e le c te d  a re a s  th e  C en te r has b e n e f i t  o f th e  a d v ic e  o f P u b li c

H e a lt h  A dvis ory  Com m itt ee s f rom U n iv e r s i t i e s ,  h e a l th  d e p a r tm e n ts

o r o th e r  go ve rn m en t a g e n c ie s  su ch  as th e  A dvis ory  Com mittee  on

Im m uniz ati on  P r a c t i c e s  an d th e  M ed ic al L a b o ra to r ie s  A dvis ory  Com m it te e.  

In  a d d i t io n ,  th e  C en te r seek s  th e  a d v ic e  an d gu id an ce  o f in d iv id u a l  

e x p e r ts  in  th e  v a r io u s  a s p e c ts  of d is e a s e  c o n tr o l su ch  as  ep id em io lo gy

an d d is e a s e  d ia g n o s i s .

C. The C en te r m a in ta in s  c o n ti n u in g  c o n ta c t w it h  key p u b li c  h e a l th

o r g a n iz a t io n s  su ch  as th e  A ss o c ia ti o n  o f S ta te  and T e r r i t o r i a l  H ea lt h

O f f i c e r s ,  th e  A s s o c ia ti o n  o f S ta te  an d T e r r i t o r i a l  E p id e m io lo g is ts ,

and th e  A s s o c ia ti o n  o f S ta te  an d T e r r i t o r i a l  P u b li c  H e a lt h  L a b o ra to ry

D i r e c to r s .  From  th e se  g ro ups th e  C en te r g a in s  in p u t c o n c e rn in g  b o th

s p e c i f i c  and  g e n e ra l p u b li c  h e a l th  need s an d p ro b le m s. R ec e n tl y  th e

C en te r has fo rm a ll y  re q u e s te d , in  w r i t i n g ,  th e  a d v ic e  o f over 1 ,0 00

ke y p e rs o n s  an d g ro ups re g a rd in g  th e  o v e r a l l  d i r e c t i o n  o f th e  C en te r 

an d i t  pro gra m s and p r i o r i t i e s .  A com m it te e co mp osed  o f o u ts ta n d in g  

c i t i z e n s  an d p u b li c  h e a l th  in d iv id u a ls  w i l l  re v ie w  th e  many re s p o n se s

an d w i l l  make s p e c i f i c  re co m m en dat io ns  base d  on  them .

D. The  v a r io u s  fo rm al  an d in fo rm a l in p u ts  come to g e th e r  as I in d ic a te d  

e a r l i e r  in  th e  fo rm al fo rw ard  p la n n in g  an d a p p r o p r ia t io n s  p ro c e s s .

At t h i s  ti m e , o f c o u rs e , th e  ma nagem ent o f f i c i a l s  in  th e  P u b li c  H ealt h  

S e rv ic e  an d in  th e  O ff ic e  o f th e  S e c re ta ry  o f HEW ha ve  a s tr o n g  im pact

on th e  d i r e c t i o n  o f CI,C pro g ra m s.  The  ra n k in g  p ro c e d u re  under Ze ro
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Bas ed  B udget in g  has made t h e i r  p r i o r i t y  s e t t i n g  r o le  ev en  more 

e x p l i c i t .  On s p e c ia l  pro ble m s su ch  as L e g io n n a ir e s ' D is e a s e , th e  

C en te r D ir e c to r  keep s th e  A s s is ta n t  S e c re ta ry  fo r  H e a lt h  an d th e  

S e c r e t a r y 's  o f f i c e  f u l l y  in fo rm ed  on develo pm en ts  o f te n  mak ing 

s p e c i f i c  w ee kl y r e p o r t s  when a p p r o p r ia te .

E. Th ro ug h l e g i s l a t i o n  an d a t te n d a n t  h e a r in g s ,  su ch  a s  o v e r s ig h t  

h e a r in g s ,  an d a n n u a ll y  th ro u g h  th e  a p p r o p r ia t io n s  p ro c e ss  C ongre ss  

p a r t i c i p a t e s  in  th e  s e t t i n g  o f p r i o r i t i e s  f o r  CDC.
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F a c to rs  W arr an ti n g  High P r i o r i t y  fo r  L e g io n n a ir e s ' D is ea se  Pro ble m  S o lv in g

1.  P e rh aps  th e  mos t im p o r ta n t f a c to r  was th e  un know n. In  g e n e r a l ,  th e  

o u tb re a k  o f i l l n e s s  an d d e a th  in  P h il a d e lp h ia  d id  n o t f i t  known p a t t e r n s  

an d cou ld  n o t be  e x p la in e d  and th e r e f o r e  any  f u tu r e  c o u rs e  co u ld  n o t be  

p r e d ic te d .

2 . Giv en  th e  known p o p u la ti o n — th e  le g io n n a i r e s  a t  th e  S ta te  c o n v e n ti o n — 

th e re  was a v e ry  h ig h  r a t e  of b o th  m o rb id it y  an d m o r t a l i t y .

3.  No p a th o g e n ic  o rg an is m  o r s u b s ta n c e  co u ld  be im p li c a te d .

4 . The  so u rc e  o f th e  i l l n e s s — a i r ,  s o i l ,  w a te r , fo o d , human c o n ta c t— 

co u ld  n o t be  i d e n t i f i e d .  The p u b li c  h e a l th  pro ble m  th a t  was  in h e re n t  in  t h i s  

p ro b le m  by v i r t u e  o f th e  ab ov e f a c to r s  was  h e ig h te n e d  by  th e  p u b li c  concern  

o v e r t h i s  p u b li c  h e a l th  m y s te ry . The m edia , th e  p u b l ic ,  th e  a d m in is t r a t io n ,  

an d th e  C ongre ss  made known t h e i r  f e a r s  and im p a ti e n c e . In  on e s e n s e , 

l i t t l e  re pr og ra m m in g was  re q u ir e d  in  w ork in g  w it h  t h i s  pro ble m  b ecau se  in  

th e  l a b o r a to r i e s  th e  s c i e n t i s t s  co u ld  wo rk w it h  v a r io u s  sa m ple s and sp ec im en s 

each  in  t h e i r  own s p e c ia l ty  a r e a s ,  fo r  no ne  knew p r e c i s e ly  w hat  to  e x p e c t.

I t  was  in  t h i s  way th a t  th e  o rg an is m  wa s f i n a l l y  d is c o v e re d — th e  new 

b a c te r iu m  was fo un d by r i c k e t t s l a  l a b o r a to r i a n s .

Summary

In  m a r t ia l in g  re s o u rc e s  under t h i s  p ro c e d u re  to  d e a l w it h  th e  L e g io n n a ir e s ' 

D is ea se  p ro b le m , eac h  o f th e  ab ov e m entioned a s p e c ts  a p p l ie d .  W hi le  th e  

C e n te r was s u c c e s s fu l  in  d e a l in g  w it h  th e  pro ble m  up to  a p o in t ,  Lwo th in g s  

be came  e v id e n t d u ri n g  th e  c o u rs e  o f e v e n ts :

1.  The  e x p e r ie n c e  h ig h l ig h te d  th e  ne ed  f o r  s t r e n g th e n in g  th e  C e n te r 's  

c a p a b i l i t i e s  in  to x ic o lo g y , and 2.  e v e n ts  ha ve  p ro g re s se d  to  th e  p o in t 

whe re  we m us t now a s s u re  t h a t  ou r kn ow le dg e i s  sh a re d  c om pre hensi ve ly  

an d fo rm a ll y  w it h  o th e r s  in  th e  s c i e n t i f i c  an d h e a l th  co mmun ity .
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Se na tor  J avits. V ery  g ood. Th an k you very muc h, Dr . Sa nf or d,  we 
certa inl y appre cia te yo ur  test imo ny.

Th is conclu des the  heari ngs as fa r as the  witnesses are  conce rned.  I 
wou ld like  simply  to ad d th at  I  th in k the  Ce nte r ha s cre dit ed its elf  
mag nificent ly in th is m at ter and  we certa inl y deeply appre cia te its 
ho sp ita lity,  the  fine arr an ge me nts  which hav e been made, and the  
very  ins tru ctive  point s which have  been made . I believe  the y ind ica te 
the re is room fo r ma jor  civ ilia n or  nonscient ific in pu t in thes e dec i­
sions; the  allo cati on of resou rces in an emergency rep res ent s a ma jor  
prob lem.  In  ad dit ion  int ern ati on al col lab ora tion  can be o f trem end ous  
assis tanc e to the  Un ite d Sta tes . I  believe  per son ally  th at  we have 
touched a new vein  of scient ific inq uir y whi ch may  uncove r a gr ea t 
many answ ers to a gr ea t man y th ing s w’hich seem obscure. We sho uld 
not allow  th is exp erience and all of the mag nificen t wor k whi ch has  
been done to sim ply  sta nd  as acc oun ting  for one pheno meno n.

Dr . F oegb. T ha nk  you, Se nator , I  would like only to th an k you for 
com ing down here. I reali ze th at  i t is an imp osit ion  b ut  I  thi nk  i t dem ­
on str ate s to peop le at  the  Cente r fo r Diseas e Co ntrol and  to oth ers  
the  kind  of concern th at  you hav e and the in ter es t in th e Cen ter.  
Th an k you very m uch.

Se na tor  J avits. The h ea rin g is a djo urn ed.
[W hereu pon, at  1 1 :55 a.m., the  subcom mitt ee ad jou rn ed  sub jec t to 

the ca ll o f th e C ha ir. ]

o








		Superintendent of Documents
	2019-04-26T09:31:30-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




