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THE SV-40 VIRUS: HAS TAINTED POLIO
VACCINE CAUSED AN INCREASE IN CANCER

WEDNESDAY, SEPTEMBER 10, 2003

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The subcommittee met, pursuant to notice, at 2:30 p.m., in room
2154, Rayburn House Office Building, Hon. Dan Burton (chairman
of the subcommittee) presiding.

Present: Representatives Burton, Watson, and Cummings.

Staff present: Mark Walker, staff director; John Rowe and Brian
Fauls, professional staff members; Mindi Walker, professional staff
member and clerk; Nick Mutton, press secretary; Sarah Despres,
Tony Haywood, and Jeff Baran, minority counsels; and Cecelia
Morton, minority office manager.

Mr. BURTON. Good afternoon. A quorum being present, the Sub-
committee on Human Rights and Wellness will come to order, and
I ask unanimous consent that all Members and witnesses’ written
and opening statements be included in the record, and without ob-
jection so ordered. I ask unanimous consent that all articles, exhib-
its and extraneous or tabular material referred to be included in
the record, and without objection so ordered. And we may have
some other Members that may want to come. I don’t know. We
have invited them who are interested in the vaccination issue. If
they come I ask unanimous consent that they be allowed to partici-
pate and we’ll enumerate them as they come assuming they are
here.

Immunization to protect people from infectious diseases was one
of the greatest public health advances of the 20th century. I don’t
think anybody argues with the fact that it’s made us the luckiest
people in the world as far as health is concerned. However, immu-
nization is a very different medical procedure than treating an ac-
tive disease or injury. Immunizations introduce a potentially dis-
ease causing agent into a healthy body and all experts agree that
no immunization is without risks.

This is a situation where government policy overrides individual
rights. With very few exceptions, immunizations are mandatory.
Infants and young children have absolutely no choice in the matter
and their parents rarely have a choice. Government mandates re-
quire vaccination before admission to day care, school or college.
Just last week, here in Washington nearly 10,000 children were
turned away on the first day of school because their immunization
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records were not up to date. They couldn’t go to class until they got
their shots.

Those in military service get another battery of shots. When free-
dom of choice conflicts with government edicts, the government
nearly always prevails. Because immunizations are mandatory,
government agencies at all levels have a duty to exercise the ut-
most care in the approval, administration and post administration
surveillance of vaccines. In fact, the Public Health Act of 1902 im-
posed a duty upon the Public Health Service to, “ensure the safety,
purity and potency of vaccines.” “Ensure” is a very strong word.
However, doing anything less is a breach of the public trust and
could destroy the public’s confidence in vaccines.

The development of the polio vaccines in the 1950’s and early
1960’s was especially welcome because of the devastating toll of
death, disability and suffering that polio caused. I can remember
my mother wouldn’t let me go outside, was worried about flies get-
ting in water that might infect you. And I remember those horrible,
horrible machines that children had to live in for the rest of their
lives. It was just tragic. So the polio vaccine really was beneficial
to mankind as well as U.S. citizens.

However, some parents and a growing number of scientists now
believe that the government did not ensure the purity, potency, and
safety of some of the polio vaccines and that a breach of the public
trust did in fact occur. There is no dispute that millions of Ameri-
cans received polio vaccines that were contaminated with the virus
called Simian Virus 40, or SV—40. There also is no dispute that
SV-40 is capable of causing cancer, but there is a major dispute
as to how many Americans may have received the contaminated
vaccine, with estimates ranging from 4 million to 100 million peo-
ple. There is also a major dispute as to when the polio vaccine sup-
ply got cleaned up. In addition, nobody knows how many people got
sick or died because of the contaminated vaccines.

This subcommittee’s efforts to give a full and fair hearing to this
important issue today are somewhat impaired by the lack of par-
ticipation by some key Federal health agencies. The Food and Drug
Administration informed our staff that they were having trouble lo-
cating FDA staff with sufficient knowledge to be of much help and
that they needed more time to study it. They promised to submit
a statement for the record within the next 2 weeks. Well, we’ll anx-
iously watch for their statement and we will give the appropriate
FDA personnel the opportunity to appear before this subcommittee
down the road when those things have been located.

The Centers for Disease Control and Prevention indicated that
they don’t keep records on things that happened 40 or 50 years ago
and that they could not be very helpful. That in and of itself raises
a serious question in my mind. We’re not talking about the com-
mon cold here. We are talking about polio, the most devastating
epidemic of the first half of the 20th century. We’re talking about
tainted vaccines that were given to millions of American children
and young adults, and I think the FDA and CDC need to look a
little harder for their records.

The National Cancer Institute has sent a representative in the
person of Dr. James Goedert. Did I pronounce that right?

Dr. GOEDERT. Goedert. The ’0’ is silent.
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Mr. BURTON. OK. We thank you, Doctor, for your appearing and
we thank your agency for sending you to testify today. I also want
to thank the other witnesses that are here to testify and I look for-
ward to hearing your testimony. And I understand Dr. Engels is
here with you. We appreciate you coming, Doctor, and we will ac-
cept testimony and answers of questions from you as well. And I
want to thank the other witnesses who are here and look forward
to hearing their testimony.

[The prepared statement of Hon. Dan Burton follows:]
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Opening Statement
Chairman Dan Burton
Subcommittee on Human Rights and Wellness
Hearing entitled, “The SV40 Virus: Has Tainted Polio Vaccine Caused an Increase in Cancer?”
September 10, 2003

Immunization to protect people from infectious diseases was one of the greatest public
health advances of the twentieth century.

However, immunization is a very different medical procedure than treating an active
disease or injury. Immunizations introduce a potentially disease-causing agent into a healthy
body, and all experts agree that no immunization is without its risks.

This is a situation where government policy overrides individual rights. With very few
exceptions, immunizations are mandatory. Infants and young children have absolutely no choice
in the matter, and their parents rarely have a choice.

Government mandates require vaccinations before admission to day care, school, or
college. Just last week, Nearly 10,000 Washington, DC school kids were turned away on the
first day of school because their immunization records were not up-to-date. They couldn’t go to
class until they got their shots. Those in military service get another battery of shots.

When freedom of choice conflicts with government edicts, government nearly always
prevails.

Because immunizations are mandatory, government agencies at all levels have a duty to
exercise the utmost care in the approval, administration, and post-administration surveillance of
vaccines. In fact, the Public Health Act of 1902 imposed the duty upon the Public Health
Service to: “Insure the safety, purity, and potency "of vaccines.

Insure is a very strong word. However, doing anything less is a breach of the public trust,
and could destroy the public’s confidence in vaccines.

The development of polio vaccines in the 1950s and early 1960s was especially welcome,
because of the devastating toll of death, disability, and suffering that polio caused. However,
some parents, and a growing number of scientists, now believe that the government did not
insure the purity, potency, and safety of some polio vaccines, and that a breach of the public trust
did in fact occur.

There is no dispute that millions of Americans received polio vaccines that were
contaminated with a virus called simian virus 40 (SV40).

There also is no dispute that SV40 is capable of causing cancer.

But there is a major dispute as to how many Americans may have received the
contaminated vaccine, with estimates ranging from 4 million to 100 million.

There is also a major dispute as to when the polio vaccine supply got cleaned-up. In
addition, nobody knows how many people got sick or died because of the contaminated vaccines.

This Subcommittee’s efforts to give a full and fair hearing to this important issue today
are somewhat impaired by the lack of participation by some key Federal health agencies.

The Food and Drug Administration informed our staff that they were having trouble
locating FDA staff with sufficient knowledge to be of much help, and that they needed more
time to study it. They promised to submit a statement for the record within the next two weeks.
We’ll anxiously watch for their statement, and we’ll give the appropriate FDA personnel the
opportunity to appear before this Subcommittee when they have been located.

The Centers for Disease Control and Prevention indicated that they don’t keep records on
things that happened 40 or 50 years ago, and that they could not be very helpful. That in and of
itself raises a serious question in my mind. We are not talking about the common cold here. We
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are talking about polio — the most devastating epidemic of the first half of the twentieth century —
we are talking about tainted vaccines that were given to millions of American children and
young adults! I think the FDA and the CDC need to look a little harder for their records.

The National Cancer Institute has sent a representative in the person of Dr. James
Goedert. We thank you Dr. Goedert for appearing, and we thank your agency for sending you to
testify today.

I also want to thank the other witnesses who are here and I look forward to hearing your
testimony.
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Mr. BURTON. Would you gentlemen please raise your right hands
and stand?

[Witnesses sworn.]

Mr. BURTON. Doctor, we’ll start with you. Dr. Goedert. Go ahead,
Doctor. And we would like to keep our testimony as much as pos-
sible to 5 minutes because we want to get on with questions and
we may have more votes.

STATEMENT OF DR. JAMES GOEDERT, CHIEF OF VIRAL EPIDE-
MIOLOGY, NATIONAL CANCER INSTITUTE, ACCOMPANIED
BY DR. ERIC A. ENGELS

Dr. GOEDERT. Mr. Chairman, I appreciate the opportunity to ap-
pear before you. My name is James Goedert. 'm a physician, a
graduate of Loyola University Medical Center, in Maywood, IL,
with training and board certification in internal medicine and med-
ical oncology. Like everyone here, I have seen suffering and death
from cancer, including close family members. To reduce suffering
and death from cancer I have dedicated my professional career,
over 23 years with the National Cancer Institute at the National
Institutes of Health, conducting research on the causes and preven-
tion of cancer.

Today we consider two related but scientifically distinct ques-
tions: Is cancer associated with the inadvertent contamination of
the early polio vaccines with SV-40, and do people with cancer
have evidence of SV-40 infection irrespective of the source? We
have and continue to take both questions seriously. Our current Di-
vision Director, Dr. Joseph Fraumeni, immediately recognized the
potential impact of polio virus contamination with SV-40. In 1963
he studied and found no difference in cancer risk associated with
the use of the contaminated vaccine. As you know, cancer, can take
years to develop so this study could not be the final word.

During the ensuing 40 years, we and many others have contin-
ued to study populations exposed to SV—40 contaminated vaccines,
including children, the offspring of women vaccinated during preg-
nancy, military servicemen and the population of Denmark.
Though some of these studies are ongoing, one point is clear. They
have consistently found that recipients of SV—40 contaminated vac-
cines do not have an increased risk of cancer.

Turning to the second question of SV-40 in people irrespective
of the source, the reported detection of SV—40 DNA in two types
of brain cancer in children and in mesothelioma and osteosarcoma
tissue prompted wus to initiate laboratory studies. In 48
mesotheliomas from the archives of the Armed Forces Institute of
Pathology we found no SV-40 DNA despite the use of two labora-
tory methods, each able to detect 10 or fewer molecules of SV-40
DNA. Other highly experienced laboratories also did not detect SV—
40 DNA in mesothelioma. Still others were detecting SV—-40 DNA
in a wide variety of tumors and at the same time at extraordinarily
high rates in normal blood and tissue samples.

It should be noted that our studies and those of others use the
PCR technique, a very powerful method for detecting minute
amounts of DNA, but one also prone to false positive results if han-
dling procedures and negative controls are lacking.
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To clarify the disparate results we and our colleagues at the Food
and Drug Administration organized an international SV-40 work-
ing group, including laboratories that had previously detected SV—
40, some that had not and some that were new to the field. Fun-
damental to the international working group study was the devel-
opment of the study protocol that is included in our written mate-
rials. This protocol is the end product of extensive in-depth face-to-
face discussions and correspondence. All of the participating labora-
tories and other collaborating units contributed to the development
of its specification.

Three results from the international working group study are of
note. First, the PCR assays were highly sensitive and specific in
SV-40 positive and negative control specimens respectively. Sec-
ond, SV-40 DNA was detected reproducibly in zero of 25 fresh fro-
zen, optimally handled mesothelioma tissues. Third, despite what
were thought to be adequate safeguards SV—40 DNA contaminated
a batch of normal cells in one laboratory and SV—40 DNA contami-
nated the PCR reagents in a second laboratory. These events illus-
trate the ease with which a few DNA SV-40 DNA molecules can
creep into an experiment and be detected by PCR.

The bottom line of the international working group study is that
the SV—40 PCR tests worked well but there was no reproducible
detection of SV-40 DNA in mesothelioma. We also evaluated the
possibility that SV—40 is circulating in people without cancer. In
166 urine samples from men in Washington, DC, or New York City
we compared the prevalence of the two human polyoma viruses,
called BK virus and JC virus, to the prevalence of SV-40. We
found that 14 percent of these men were excreting BK virus, 34
percent were excreting JC virus and not one was excreting SV—40.
Even in people with advanced HIV/AIDS we found no excretion of
SV-40. This work and other studies would indicate that SV—40
does not circulate in the general population today.

Our results should be considered in the context of the report of
the Immunization Safety Review Committee of the National Acad-
emy of Sciences Institute of Medicine [IOM], as included in our
written materials. This is as prestigious a body of scientists as can
be assembled. Our approaches and findings are wholly consistent
with the IOM’s conclusions and recommendations which we en-
dorse. IOM concluded, “that the evidence is inadequate to accept or
reject a causal relationship between SV-40 containing polio vac-
cines and cancer.” The IOM had five research recommendations
that are provided in our written materials and that I will gladly
discuss.

To conclude, we remain committed to identifying the causes of
cancer. If SV-40 was found to cause human cancer tests could be
developed, people could be screened and perhaps even treatments
could be improved. However, our work and that of excellent re-
search centers in the United States and Europe currently reveals
no association between SV—40 and cancer in people. We do not con-
sider the matter settled, as new technologies could afford new in-
sights. Irrespective of new technology, future studies must adhere
strictly to tightly reasoned, stringently defined research protocols.
We invite others to replicate the international working group
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study, including successful masking and sufficient numbers and
types of positive and negative controls.

In sum, on the basis of the available data we do not have evi-
dence that SV-40 causes human cancer. Only through rigorous,
disciplined and transparent science will we find the insight and the
means to prevent and relieve the suffering of the cancers being con-
sidered by the committee today.

That concludes my statement. I'll be pleased to answer any ques-
tions.

[The prepared statement of Dr. Goedert follows:]
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Introduction Paragraph

Thank you, Mr. Chairman, for inviting the National Cancer Institute (NCI), an agency of
the National Institutes of Health, Department of Health and Human Services, to testify
before the Subcommittee today. I am James Goedert, M.D., Captain, US Public Health
Service, and Chief of NCI’s Viral Epidemiology Branch (VEB) in the Division of the

Cancer Epidemiology and Genetics.

Our Branch conducts population-based epidemiology research to clarify the relationship
of infectious agents, especially viruses, to human cancer and other conditions. Viruses
may cause or increase the risk of cancer through several mechanisms. These include
allowing uncontrolled cell division, blocking DNA repair, and altering the immune
system. While some viruses have been known to be related to cancer for many years, new
infectious carcinogenic agents continue to be found. The Branch utilizes the principles of
both infectious and chronic disease epidemiology, supported by collaborative statistical

modeling and laboratory investigations.

Some cancer-associated viruses appear to rarely cause cancer among exposed persons.
Other viruses substantially increase the risk for cancer and the burden of this disease in

the population. Knowing which cancers are associated with the different viruses can help
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promote targeted cancer screening, early detection, and treatment. If cancer is more
common in people with exposure to the virus, then that suggests that the virus might
cause the cancer. Similarly, if people with cancer are more likely to have been infected

with the virus than healthy people, this also suggests that the virus could cause cancer.

Like all scientific research, individual epidemiologic studies cannot provide a definitive
answer about the relationship between an exposure and the development of cancer.
Rather, epidemiologic and other scientific research studies build a body of evidence --
supported over the years by larger and more rigorous research studies — that ultimately
convince the scientific community, and the policy-makers of state and Federal
governments, of the existence of such a relationship. At this time, our opinion is that the

body of evidence is inconclusive as to the role of SV40 in the development of cancer.

SV40 in Early Vaccines

Simian virus 40 (SV40) is a virus that infects several species of monkeys and typically
does not cause disease in them. The virus was discovered in 1960 in rhesus macaque
monkey kidney cells that were used in the production of the original Salk and Sabin polio

vaccines (1). Since the mass immunization program for polio began in 1955, before the
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discovery of the virus, contaminated vaccine lots were inadvertently used for the first few

years of the program.

When reports appeared in 1961 that injecting SV40 into hamsters could cause tumors (2-
5), the United States (U.S.) government instituted a screening program requiring that all
new lots of poliovirus vaccine be free of SV40 because of concerns about possible
adverse effects on human health. Already-produced vaccine may have been used through
1962, but U.S. polio vaccine has been free of SV40 since 1963 (6). Published results of
testing confirm that no SV40 has been found in U.S. polio vaccine lots tested after 1972
(47). The polio vaccine currently used in the U.S. is produced under carefully regulated
conditions designed and enforced by the Food and Drug Administration to ensure that
contamination with SV40 does not occur. As a result of the earlier contamination,
however, it is estimated that more than 10 million to 30 million people vaccinated in the

United States from 1955 through early 1963 were inadvertently exposed to live SV40 (6).

SV40 in Animals

In laboratory animal studies, the SV40 virus has been found to cause malignancies
(mesothelioma, ependymoma, osteosarcoma, and leukemia and lymphoma) in newborn

rodents, particularly hamsters, exposed to high levels of the virus (50). However, the
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question of whether SV40 causes human cancer is unsettled, as published data are

contradictory.

Follow-up of Vaccine Recipients Shows No Excess of Cancer

Over the last four decades, an intense research effort has been made to determine whether
the exposure to SV40 through polio vaccination has caused cancer in people. Up through
the early 1990’s, epidemiologic studies involving decades of observations and millions of
people in the U.S. and Europe have failed to detect an increased cancer risk in those
likely to have been exposed to the virus. These include a long-term Swedish study, which
followed 700,000 people who received SV40-contaminated vaccine (7), a German study
with 22 years of follow-up of 886,000 persons who received the contaminated vaccine as
infants (8), a 20-year study of 1,000 people in the United States inoculated during the
first days of life with contaminated vaccines (9), a 30-year follow-up of approximately 10
percent of the entire U.S. population (using data from the National Cancer Institute's
Surveillance, Epidemiology, and End Results registry) (10), and a 40-year follow-up

study of 1.8 million recipients of a widely contaminated Danish polio vaccine (38) .

SV40 is Variably Detected in Hauman Tumors
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The issue of SV40 and cancer has surfaced in the last few years when some laboratories,
using an extremely sensitive molecular biology technique, the polymerase chain reaction
(PCR), found traces of SV40 DNA in some rare human tumors including pleural
mesothelioma (a cancer of the lining of the lung), osteosarcoma (a type of bone cancer),
ependymoma and choroid plexus tumors of the brain, and recently non-Hodgkin
lymphoma (12-29). Other studies reported that SV40 T-antigen, a viral protein, binds to
human tumor suppressor proteins such as p53 and RB (30-32), suggesting a possible
carcinogenic mechanism. Not all studies, however, have found that SV40 can be detected
in human cancer (33-37, 39-46). When detected, SV40 has been found at very low levels
(40), raising questions about the biological role that SV40 could play and suggesting that
reported detection could be a laboratory artifact. Finally, some studies have found SV40
in a wide range of other tumors and normal tissues (16), which raises further questions

about the biological interpretation of positive findings.

Laboratory Studies Result in Controversy and Uncertainty

In order to resolve why some laboratories detect traces of SV40 in mesothelioma while
others do not, an International SV40 Working Group, which included the majority of
laboratories studying SV40 in human tissues, was formed in 1997. Nine laboratories from

the working group agreed to participate in a study, funded and organized by NCI. Under
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a tightly reasoned, thoroughly vetted, and tightly enforced research protocol (Appendix
1), each group was given 25 paired-duplicate samples of human mesotheliomas, a single
set of 25 normal lung tissue samples, and positive and negative control samples. All the
samples were masked (prepared and labeled so that the human tumors and controls could
not be distinguished). Each laboratory used one or more assays for detecting SV40, many
of which had been used to detect SV40 previously. The results (36) showed that none of
the mesothelioma specimens was consistently positive for SV40 across all laboratories.
New methods that can be used widely and easily to reliably detect the presence of SV40

DNA in human tissues are needed.

Recent and Ongoing Research

Since the early 1990°s, the NCI and other investigators continue to evaluate the possible
link between SV40 infection and human cancers. Our Branch is monitoring populations
known to have been exposed to SV40-contaminated vaccines, and some of our recently
completed and ongoing studies are described below. Additional extramural grant-
supported studies funded by NCI to evaluate the possible relationship of S$V40 to cancer

are underway (hitp://researchportfolio.cancer.gov/). Other institutes at the National

Institutes of Health are also funding a wide range of studies related to SV40

(https://www-commons.cit.nih.gov/crisp).
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Mesothelioma in the U.S. (37) Using data from the Surveillance, Epidemiology and End Results
(SEER) population, which is a 10% sample of the entire U.S. population, NCI examined the
incidence of mesothelioma of the lining of the lung (the pleura), with a particular focus on
individuals® ages during the 1955-1963 interval when poliovirus vaccines were contaminated with
SV40. The rate of pleural mesothelioma was highest among men over age 75, who were least
likely to have received SV40-contaminated vaccine and most likely to have been exposed to
asbestos, a known cause of mesothelioma. In middie age individuals, between 25 and 54 years of
age, who were infants or children during 1955-1963 and most likely to have received SV40-
contaminated poliovirus vaccine, mesothelioma rates have been low and even decreasing.
Females, although equally exposed to SV40-contaminated vaccines during childhood, had much
lower mesothelioma rates, probably because they have been much less exposed to asbestos. We
concluded that after almost 40 years of follow-up, U.S. cancer incidence data have not shown an
increased incidence of pleural mesothelioma among the age groups that were exposed to SV40-

contaminated poliovirus vaccine.

Cancer incidence in Denmark. (38} In Denmark, inactivated poliovirus vaccine was first
administered in April 1955, a few weeks after vaccination campaigns began in the U.S. Because of
the urgency of the epidemic, a concerted effort was mounted to administer poliovirus vaccine to a
large proportion of the population, and Denmark maintained a high level of vaccination through
the early 1960s. NCI and Danish investigators recently examined cancer incidence in Denmark as
a function of birth year and calendar year, which served to identify exposure to early poliovirus
vaccine. Importantly, review of 1960s Danish records identified widespread $V40-contamination
of previously utilized Danish poliovirus vaccine, which, unlike in the U.S, was grown in pooled
kidney tissue from dozens of monkeys. A further strength of this study was the high quality of
Denmark’s nation-wide data on cancer incidence, which go back to 1943, Overall cancer
incidence was actually lower in SV40-exposed individuals (age-adjusted relative risks 0.86,

95%CT 0.81-0.91, and 0.79, 95%C1 0.75-0.84, for those exposed as infants or children,
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respectively, compared with those unexposed). No increased risk was seen for specific outcornes,

including mesothelioma, bone tumors, brain turnors, and non-Hodgkin’s lymphoma (NHL).

Brain tumors in northern India.(39) A study involving a population uniquely exposed to SV40 -
people living in northern India - was published recently. It is unclear whether humans can be
infected with SV40 but, if this occurs, human infection might be especially common in northem
India, where contacts between humans and SV40-infected monkeys frequently occur. NCI
researchers and collaborators tested for the presence of SV40 in 47 archived samples of choroid
plexus tumors and ependymomas, which are rare human brain tumors reportedly linked with SV40
(15, 17), from the All India Institute of Medical Sciences in northern India. Non-malignant brain
tissues were included as negative controls, and laboratory workers were masked to the case-
control status of specimens. A further strength of the study was the use of real-time polymerase
chain reaction to quantify SV40 and cellular DNA detected in specimens. Investigators did not
find SV40 in any of the tumors. Given the PCR assay’s sensitivity, SV40 would have been

detected if it was present in at Ieast one copy per 10 cells.

Case-control study of non-Hodgkin’s lymphoma in Spain. (45} In a case/control study in Spain
involving 520 lymphoma cases and 587 controls, researchers tested blood samples from cases and
controls for the presence of antibodies to SV40. If SV40 circulates in human populations and is
implicated in lymphomas, SV40 serum antibodies might be detected at high levels in lymphoma
cases. However, the researchers found no increased antibody levels to SV40 detected in
lymphoma cases vs. the controls. Overall, SV40 antibody levels were low in both cases and
controls, Additional testing suggested that a Jarge part of these antibodies may be antibodies to the
human virus BK, and not to SV40. Because the DNA of the SV40 virus is nearly 70 percent

identical to the BK virus, it is difficult to distinguish between antibodies to the two viruses. Most
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humans carry antibodies to BK in their blood, since the virus commonly infects humans as

children. BK, however, is not associated with any disease in healthy people

Polio vaccination history in brain tumor patients. (46} In another case/control study involving
782 brain tumor cases and 799 controls (46), the risk of developing glioma, meningioma, or
acoustic neuroma was not associated with having reported receiving either injected or oral
poliovirus vaccine during the time period (1955-1963) when vaccines were contaminated with

SV40.

Follow-up of recipients of U.S. Army’s adenovirus vaccine (48) To eliminate severe outbreaks of
respiratory illness in basic training camps, the U.S. Army administered an Inactivated adenovirus
vaccine, grown in monkey kidney tissue, to entering service personnel in 1960-61. Evidence is
compelling that this vaccine was widely contaminated with live SV40. Adenovirus grows
extremely poorly in monkey kidney tissue without the presence of SV40 as a “helper virus.” This
situation is unlike poliovirus vaccine contamination, which in the U.S. did not occur uniformly,
because SV40 was not a necessary cofactor for poliovirus replication in vitro. As with poliovirus

vaccine, formalin-inactivation did not completely inactivate contaminating SV40.

NC1 investigators are conducting a retrospective cohort study of Army servicemen from this era.
Cases of mesothelioma, brain tumors, and non-Hodgkin’s lymphoma in military veterans will be
linked to military service records to determine which individuals entered Army service on a date
that corresponded to the Army’s use of this vaccine. An additional advantage of the study design
is the attained age of the men who entered the Army in 1959-61; by the 1990s, they would have
reached an age when mesothelioma incidence becomes appreciable. Results from this study should

be available soon.
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Case-control study of childhood cancer. NCI investigators are conducting a case-control study of
childhood cancer that should be informative with respect to the role of SV40 in human cancer. In
the U.S. during the 1950s and 1960s, pregnant women were frequently given inactivated
poliovirus vaccine, potentially leading to infection of their children with SV40 in uterc or soon
after birth. Given the carcinogenic potential of SV40 in newborn laboratory animals, follow-up of
children whose mothers were vaccinated during pregnancy represents a unique means of

determining whether SV40 causes human cancer.

To pursue this line of inquiry, NCI has organized a study of SV40 and childhood cancer nested in
the Collaborative Perinatal Project (CPP) cohort study. CPP enrolled pregnant women and their
subsequently-born children in 1959-66 at 12 U.S. university medical centers. The cohort
comprises 54,796 children born to 44,621 mothers. Enrolled mothers had study visits scheduled as
part of their prenatal care, and detailed data on vaccinations during pregnancy reveal that 22.5% of
CPP children were exposed in utero to pre-1963 poliovirus vaccine, 17.0% were exposed in utero

10 1963+ poliovirus vaccine, and 60.5% of children were unexposed.

Through age 8 years, 52 CPP children developed cancer (18 neural tumors, 22 hematologic
malignancies, 12 miscellaneous tumors). In a nested case-control study, paired sera (from early
and late in pregnancy) have been selected from the 50 mothers of these children with available
specimens and from 200 CPP control mothers. These sera are being evaluated for SV40 antibodies
using an SV40 plaque neutralization assay and a virus-like particle-based {(VLP) enzyme

immunoassay.

Case-control study of non-Hodgkin's lymphoma in the U.S.  The possibility that SV40 causes a
substantial fraction of non-Hodgkin’s lymphoma in the U.S. was recently raised by two studies
reporting the molecular detection of SV40 DNA in 40-50% of tissues. However, confirmatory
evidence of SV40 infection (e.g., SV40 antibody) in non-Hodgkin’s lymphoma cases was lacking,

and SV40 was detected in tissues other than non-Hodgkin’s lymphoma in one of the studies. In

10
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addition, these studies could not provide an estimate of the relative risk associated with SV40

infection.

NCI and Jaboratory collaborators at two institutions are pursuing this question further using
samples collected in a case-control study of non-Hodgkin’s lymphoma in the U.S. This study
includes approximately 800 HIV-uninfected non-Hodgkin’s lymphoma cases and 700 age-
matched population controls from the NCI-Surveillance Epidemiology and End Results (SEER)
Case-Control Study of non-Hodgkin’s lymphoma SV40 and BK serostatus will be assessed using
VLP assays. Strengths of the U.S.-based study include the widespread exposures of the U.S.
population to SV40-contaminated poliovirus vaccine and the representative nature of the non-
Hodgkin’s lymphoma cases (sampled consecutively at four SEER registry sites) and population-
based controls. This study will help answer whether SV40 infection is more common in persons
with non-Hodgkin’s ymphoma than controls and thus provide evidence on whether SV40 might
cause non-Hodgkin’s lymphoma. Importantly, finding low SV40 seroprevalence in cases (i.e.,
substantially less than 40%, reported previously) would argue against SV40 as a cause of non-

Hodgkin’s tymphoma.

AIDS-associated non-Hodgkin's lymphoma. (49) Recent reports of the detection of SV40 DNA
sequences in 40% of AIDS-associated non-Hodgkin’s lymphomas prompted NCI investigators to
examine whether, among individuals with AIDS, those exposed to SV40-contaminated poliovirus
as children had an increased risk for non-Hodgkin’s lymphoma. Non-Hoedgkin’s lymphoma
incidence was estimated for two cohorts with AIDS: persons born in 1958-61 {exposed to SV40-
contaminated poliovirus vaccine as infants) or bom in 1964-67 (born after the vaccine was cleared
of SV40 and thus unexposed). Non-Hodgkin’s lymphoma incidence was marginally higher in the
exposed cohort (unadjusted relative risk 1.15, 95%CI 0.99-1.34, vs. unexposed cohort). Notably,
however, the exposed cohort developed AIDS slightly earlier than the unexposed cohort (mean
year of onset 1992 vs. 1993). Due to the temporal evolution of the U.S. AIDS epidemic, the two

cohorts thus differed in composition, with the exposed cohort having more males and whites, who

11



21

are known to be at increased risk of non-Hodgkin's lymphoma irrespective of AIDS or vaccination
status, than the unexposed cohort. Also, exposed individuals were, on average, five years older at
AIDS onset than unexposed individuals. With adjustment for these differences, non-Hodgkin's
lymphoma incidence was identical in exposed and unexposed individuals (relative risk 0.97,

95%CI 0.79-1.20).

o SV40 infection in primate workers. Evaluation of persons with occupational exposure to SV40,
i.e., exposure to macaques, would be valuable in documenting whether SV40 infection can occur
in humans. Rhesus macaques are universally infected with SV40 by adulthood, and cynomolgus
macaques are readily infected through rhesus contacts in captivity. Humans working with
monkeys could become infected with SV40 via bites, scratches, or exposure to contaminated

urine.

With collaborators at the Centers for Disease Control and Prevention (CDC} and Johns Hopkins,
NCI is undertaking a pilot study to examine whether workers in primate centers and zoos in North
America display serologic evidence for SV40 infection. Investigators will determine whether
SV40 seroprevalence is higher in workers exposed to primates than controls, Additionally, SV40-
seropositive subjects will be further characterized, with regards to the specificity of SV40 antibody
reactivity (i.e., evaluation of BK virus reactivity) and SV40 antibody titer. Evidence for SV40
infections will prompt additional studies that would include more detailed exposure and health

outcome data and other types of biological specimens.

1OM Report

12
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The Institute of Medicine (I0M) of the National Academy of Sciences issued a report in
October 2002 (50), which concluded that scientific “evidence is inadequate to accept or
reject a causal relationship between SV40-containing polio vaccines and cancer.” (p. 11,
Executive Summary). The committee stated that the “biological evidence is of moderate
strength that SV40 exposure could lead to cancer in humans under natural conditions”
and that “biological evidence is of moderate strength that SV40 exposure from the polio

vaccine is related to SV40 infection in humans.” (p. 11, Executive Summary)

Based on these conclusions, the Institute of Medicine made the following research

recommendations: (Appendix II)

Research
The committee recommends development of sensitive and specific serologic tests for
SV40.

The committee recommends the development and use of sensitive and specific
standardized techniques for SV40 detection.

The committee recommends that once there is agreement in the scientific community as to
the best detection methods and protocols, pre-1955 samples of human tissues should be
assayed for presence or absence of SV40 in rigorous, multi-center studies.

The committee recommends further study of the transmissibility of SV40 in humans.
Until some of the technical issues are resolved, the committee does not recommend

additional epidemiological studies of people potentially exposed to the contaminated polio
vaccine.

Our Branch will continue to collaborate with others in multidisciplinary research fields to
settle the uncertainties that remain, and to pursue new leads to clarify the relationship

between SV40 and human cancer, if any.

13
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Closing

As we move forward to resolve the uncertainties in this field, researchers will need to
understand what the detection -- or lack of detection-- of SV40 DNA in tumors implies.
In recognition of the IOM’s recommendation that molecular methods for SV40 detection
be standardized, future studies will need to include sufficient numbers and types of
positive- and negative-control specimens and to make the status of the specimens (i.e.,
controls, tumors, and others) unknown to the persons performing the laboratory analyses.
Valuable data may come from newly available serologic techniques, but only with
rigorous study designs that mask case-control status and include sufficient number of
subjects. To study whether SV40 is in the human population and, if so, its modes of
transmission, epidemiologic studies could be conducted if assays, such as the new SV40

antibody techniques, are shown to be highly sensitive, specific, and reproducible.

Because of the widespread exposure to SV40 through contaminated vaccines, the
question of whether SV40 causes some human cancers has substantial public health
implications. However, the types of claimed to be linked to SV40 have been and
continue to be very rare. In addition, SV40 prevalence in the general population is
unknown, and detection of SV40 in humans is controversial. We remain committed to

helping resolve these questions.

14
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Mr. BURTON. Thank you, Dr. Goedert. And, Doctor, can we just
rely on you for the answering of questions unless you have
something

Dr. ENGELS. Yes.

Mr. BurTON. OK. Thank you. When did government health agen-
cies first discover that SV-40 was in the polio vaccine supply?

Dr. GOEDERT. The virus itself was discovered in 1960. And in
1961, Dr. Eddy detected an occurrence of cancer in rodents that
were injected with the vaccine preparation.

Mr. BURTON. Hamsters I think, wasn’t it?

Dr. GOEDERT. Newborn hamsters.

Mr. BURTON. You're saying that there’s no proof that the SV—40
that was in those vaccines has caused cancer? Is that what you're
saying?

Dr. GOEDERT. I'm saying that the issue remains open because es-
sentially the criteria for causality certainly have not been fulfilled
in terms of reproducibility, specificity and many other criteria, so
I think it remains an open question.

Mr. BURTON. You know we’ve had some real problems with the
FDA and other agencies in the past because there’s been concern
that there’s too much influence exerted by pharmaceutical compa-
nies on our health agencies, and I'm not saying that’s the case with
you, Doctor, but it’s real troubling because 60 laboratories I under-
stand around the world have done testing and said that the SV-
40 is a cause of cancer, and I can’t understand how 60 laboratories
could be wrong and the FDA be correct.

Can you explain it to me? And these are not fly by nights. These
are some leading scientists. Let me give you just a few names, OK?
Dr. Carbone. He said that they found SV-40 in a large portion of
tumors. Some of the percentages were 60, 63 and 41 percents in
three tests. Dr. Cristaudo. He found cancer in—or SV-40 in 72 and
52 percent of the cancers in two tests. Dr. DeLuca. He found 86
percent. Dr. Mayall found 45 percent. However, Dr. Strickler, I
guess he worked for you at one time and is now a consultant or
does consulting with the FDA, or does he have some relationship
with the FDA now?

Dr. GOEDERT. I'm unfamiliar with him.

Mr. BURTON. Who's he with now? Albert Einstein Institute. Does
he do any contracting or anything with you?

Dr. GOEDERT. Dr. Strickler is a former postdoctoral fellow from
my branch who is a—I believe an assistant professor at Albert Ein-
stein College of Medicine in New York, and we have until recently
collaborated with him on a number of projects subsequent to his
departure from our group.

Mr. BURTON. Yes, sir. Well, Dr. Strickler evidently has done
some research on this, and he showed that in 1996 there was no
evidence that the SV—40 was in any tumors and was the cause of
these cancers. And in 2001 he said the same thing. Now, how do
you account for the fact that your scientist, he was working for you
I think at the time, couldn’t find any trace of SV—40 tumors when
eminent scientists that I just mentioned to you and many others
from 60 different laboratories around the world found many cases
of its existence? Why is there that inconsistency? Scientists look at,
you know, a lot of the same data. I mean your scientist says no and
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60 other laboratories say yes and eminent doctors from those lab-
oratories that have done extensive research say yes. Why that in-
consistency?

Dr. GOEDERT. Mr. Chairman, I think reasonable people can dis-
agree, and I'm sure that each individual believes in his or her own
data. But the data are contradictory and the field is unsettled.
There are 11 studies like ours that find no SV-40. There are four
serological; that is, antibody, studies that find no difference be-
tween people with cancer and people without cancer. The studies
that have found SV—40, not all of them, but many lack the controls
and the maskings of specimens that we require to have confidence
in our results. Some of the others are internally inconsistent and
contradictory and they typically have not been replicated. I men-
tioned during my opening statement that our own study with nine
laboratories had two instances, two events where SV-40 contami-
nation occurred. I think this is the most likely but not the sole ex-
planation for why SV-40 may be detected but not actually related
to the tumor.

Mr. BURTON. You know, sometimes our health agencies and even
the executive branch and other areas come before our committee
and they have what I call selective memory loss or they use termi-
nology that equivocates on an issue, and I know you don’t want to
do that doctor, but I do want to read something to you.

The institute, the NCI, reassured the medical community over
the years that there was no evidence of cancer caused by contami-
nated polio vaccine. However, in referring to study after study, the
Institute of Medicine report of October 2002, just last year, said,
“weaknesses in the study limit its contribution to the causality ar-
gument.”

Were the National Cancer Institute’s reassurances over the years
that polio vaccine did not cause cancer linked to these now discred-
ited studies?

Dr. GOEDERT. Mr. Chairman, the Institute of Medicine concluded
that the data are inconclusive with respect to causality, taking into
account all of the available information. Epidemiologic studies are
not perfect and it would be more challenging if we had found an
association with cancer in a study that was less than ideal.

Mr. BURTON. Well, the IOM says that there were weaknesses in
the study and it limited its contribution to the causality argument.
Now that you know that study has been partial—and those studies
have been partially discredited, what is our health agency going to
do to try to fix the problem and is there any new research methods
that you guys are proposing over there that wouldn’t be inherently
flawed?

Dr. GOEDERT. Mr. Chairman, no single study is going to be per-
fect. We endorse and are following through with the recommenda-
tions of the IOM panel. The first recommendation, and we agree
it’s the most important, is the development of the serological tests
that can more clearly define who is likely to be infected and
uninfected with this virus. We are working with two university
groups on this effort and are following through with the application
of a number of different studies.

That said, we have always maintained that the question remains
open and we do not say that there is no chance whatsoever that
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this virus is associated with cancer. We have said that there is no
evidence of an excess risk of cancer related to exposure to the con-
taminated vaccines.

Mr. BURTON. Let me ask just a couple more questions and then
I'll yield to you and I'll give you as much time as you like. Eminent
doctors, three tests by Dr. Carbone, 60, 63 percent and 41 percent
of the cancers they looked at had the SV—40; 72 and 50 percent by
Dr. Cristaudo; 86 percent by Dr. DeLuca; 45 percent by Dr. Mayall.
The IOM report of October 2002 indicates that the biological evi-
dence is strong, strong, that SV-40 is a transforming virus capable
of causing cancer. Does the NCI agree with that?

Dr. GOEDERT. Yes, Mr. Chairman, we do. In animals and in test
experiments.

Mr. BURTON. In animals?

Dr. GOEDERT. In hamsters.

Mr. BURTON. In hamsters.

Dr. GOEDERT. Sure.

Mr. BURTON. Does the NCI consider a human being an animal?

Dr. GOEDERT. Mr. Chairman, I'm sorry. Maybe I misunderstood
your question.

Mr. BURTON. Well, you said in animals they found that there was
a causality.

Dr. GOEDERT. I believe the conclusion——

Mr. BURTON. In hamsters you said.

Dr. GOEDERT. I'm sorry, Mr. Chairman. I'm losing it.

Mr. BURTON. No, you said in hamsters that the evidence was
strong that the SV-40 was a cause of tumors, and you said in ani-
mals. You said the tests in animals. You were being generic instead
of saying hamsters. You said tests in animals.

Dr. GOEDERT. Well, I believe that it’s not 100 percent limited to
gamsters. I believe there was some lesser evidence in other ro-

ents.

Mr. BURTON. Other rodents. OK. But youre talking about ani-
mals. Or rodents.

Dr. GOEDERT. Yes, sir.

Mr. BURTON. Are human beings animals? Are we considered ani-
mals biologically?

Dr. GOEDERT. Mr. Chairman, I think that perhaps gets into a lit-
tle bit of a philosophical question.

Mr. BURTON. Well, I'm talking about from a biological stand-
point. The point I'm trying to make is this. If it causes tumors and
cancers in rodents and hamsters, if you have other eminent sci-
entists around the world saying that it causes tumors and cancers
in human beings, if 60 well known laboratories around the world
say that they have scientific evidence that caused cancers and the
only one that we know that is saying that no, it didn’t, there’s no
evidence of it, is Dr. Strickler, who used to work for you, that
would lead one to believe that there’s something wrong. Either the
same tests aren’t being utilized by our health agencies, or else
they’re not looking at it fairly.

Dr. GOEDERT. Mr. Chairman, there are 11 studies that have
found no SV-40 in those tumors. There are four studies that found
no difference in antibody between people with cancer and people
without cancer, and the nine laboratories in our studies, none of
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those were government laboratories, and several of those had pre-
viously detected SV—40 and were unable to do so when they met
our stringent criteria with respect to the blinding of the specimens
and the reproducibility.

Mr. BURTON. Well, let me yield to Ms. Watson and I'll get back
to you in a minute.

Ms. WATSON. Thank you so much, Mr. Chairman. Mr. Chairman,
immunizations against infectious disease is undoubtedly one of the
greatest achievements of our public health. As a result of universal
immunization, many diseases that just decades ago threatened
sickness, disability and death to large segments of the world’s pop-
ulation are no longer serious threats to the public health. Polio is
among the greatest examples. Polio primarily affects children
under the age of 3 and results in the paralysis of the limbs and/
or the respiratory system.

Today, because of immunizations, we are on the verge of global
polio eradication. Just seven nations remain polio endemic, with 99
percent of the cases occurring in India, Nigeria and Pakistan. Only
funding shortfalls for the World Health Organization’s polio eradi-
cation initiation stand in the way of global eradication.

Because of the importance of immunization, it is critical that the
safety of our vaccine supply be protected against contamination,
whether deliberate or inadvertent. With respect to SV—40 contami-
nation of polio vaccines, the Federal health agencies maintain that
SV—-40 has not appeared in either intravenous or polio vaccine after
1963. Because the vaccine in current use is free of SV-40, the In-
stitute of Medicine in a report released last fall stated that it does
not recommend a policy review of polio vaccine on the basis of con-
cerns about cancer risk for exposure to SV-40. Our hearts go out
to the victims of cancer and their families who have reasons to be-
lieve that SV—40 may have contributed to cancer in their cases, and
it is important that we learn as much as we can about the risk of
SV-40, sources of human exposure to SV-40, and all biological fac-
tors that contributed to development of cancer in humans.

What should not get lost in this discussion today is how vitally
important it is that all children and adults receive the vaccinations
they need to protect them from the serious health consequences of
infectious disease. According to the Centers for Disease Control and
Prevention, just 65.5 percent of U.S. children ages 19 to 35 months
of age receive all of the vaccinations they should. Numerous States
lag well behind the national average.

Maintaining the public’s trust in the safety and effectiveness of
vaccine is a necessary and important objective that requires vigi-
lance by our Federal health agencies. It is unfortunate that we will
not hear from the FDA and the CDC and the Institute of Medicine
today. Nevertheless, I hope that today’s hearing will play a con-
structive role in the effort to ensure that the public health benefits
of immunization can fully be realized and that vaccines are as safe
and effective as they can be.

I must apologize for missing the first part of the testimony. But
I am concerned about the discussion I've been part of. And that is
we have a section of the scientific community saying that SV-40
can contribute to the onset of cancer and we have a segment of the
scientific community saying there’s no data that concludes that.
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What I would like to know, Doctor, what steps do you see needed
to be taken to implement a research agenda that could prove one
way or the other? I think we need to take it out of the realm of
guessing and continuing to use it if there is speculation that it is
cancer, contributing to the onset of cancer. And the tests that have
been taken and that you have noted, were these tests adequate in
your opinion? And can they ensure all the public that polio vaccine
is free of SV—40?

So can you address what is needed down the pike and how we
can ensure the public?

Dr. GOEDERT. Madam Congresswoman, as I said in my opening
remarks, there’s two related but scientifically distinct questions.
One has to do with the risk of cancer in people who received con-
taminated polio virus vaccine, and the other is the association of
cancer in people with SV—40 with cancer irrespective of how they
may have gotten it.

You're posing a third question which has to do with the safety
of the current polio virus vaccines. The FDA would be the people
most qualified to answer that. I can tell you information that I
have from my preparations here is that since 1963 every lot of vac-
cine has been tested and certified as free of SV-40 and containing
no viable SV—40. In addition, using PCR technology, the FDA itself
found no SV—40 DNA molecules in lots that were released between
1972 and 1996. Comparable data have been developed by the FDA
equivalent in the United Kingdom and in fact even by Dr. Carbone
himself, who the chairman mentioned earlier was unable to detect
SV-40 DNA in the current lots, at least current as of when they
did them, probably the late 1990’s, were unable to detect any trace
of SV—40 DNA in those vaccine lots.

With respect to the research agenda, would you like me to ad-
dress that?

Ms. WATSON. Yes, I would, because I'm hearing conflicting infor-
mation. The Chair read off a group of scientists who came to a dif-
ferent conclusion than the one that you just reiterated. I possibly
would like to see a collaborative effort. And so do you have any
suggestions as to how we could get on a research agenda where we
could combine findings and come to some final conclusion?

Dr. GOEDERT. Madam Congresswoman, our nine laboratory study
which we initiated with the FDA and brought together all of the
scientists who had an interest in this field in January 1997 was
the—resulted as this SV-40 international working group in which
nine laboratories participated, some who had previously detected
SV—-40, some who had not and some laboratories that were new to
the field. This was a very tightly structured endeavor, highly col-
laborative and some were very unhappy with the result in that
those who had previously detected SV—40 were unable to do so in
the study that they collaborated in and that we all collaborated in.

We endorsed the research recommendations of the IOM, of which
there were five. The second of those has to do with development of
sensitive specific and standardized tests for detection of SV-40
DNA. SV-40 DNA PCR is a highly powerful but difficult to stand-
ardize procedure and similar issues came up with other PCR as-
says with previous agents, be it hepatitis C or HIV and the like.
The first recommendation was actually this antibody test kind of
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thing, and we endorse that and we are working with other univer-
sity laboratories on that. With those technologies, I think that the
third and fourth and fifth recommendations can be implemented,
which has to do with the evaluation of people and specimens prior
to 1955 to evaluate current populations in terms of transmission
and to advance the question of the vaccine recipients. And I think
the weakness that the chairman was mentioning has to do with the
lack of perfection. We can be very highly confident with respect to
the exposure of the vaccine recipients, but having a blood test
would be helpful.

Ms. WATSON. I'm thinking prospectively, and I know that the
field of science is always evolving, and I would think 1997’s results
are not conclusive because we are hearing to the contrary. So what
I would like to hear, and maybe you’re not prepared to even com-
ment, is how could we plan a research agenda that would use spe-
cific serologic tests for SV-40, and maybe you're not prepared to
address that. But I would like to see us use probing minds because
there’s too much, as I would think now, inaccuracies, and too much
conflict as it addresses the results of various studies. And so to
take it out of the realm of speculation and this confusion, I would
like to see you come up with a new research strategy that all of
])Orou cc()illaborate on for 2000 and beyond. Well, let’s say 2003 and

eyond.

If you’re not ready to respond to that, I can understand, but I'm
throwing out a recommendation. I'm just hearing from too many
people. I understand there are some parents that either have testi-
fied or will testify and I think as scientists we ought to continue
to research so that we could once and for all make conclusions that
will hold.

Thank you, Mr. Chairman.

Mr. BURTON. Let me just followup. What I would like to do be-
cause we're going to be running short of time. We’re going to have
more votes. Could we submit to you questions for the record to be
answered by you and sent back so we can review them?

Dr. GOEDERT. Certainly.

Mr. BURTON. OK. Well, then we’ll do that. Let me just ask, fol-
lowup on what the Congresswoman just said. You know, there were
60 laboratories that conducted tests that showed a contrary result.
We have scientists around the world, eminent scientists that dis-
agree with the results that you folks base your findings on, and
many of these scientists are every bit as eminent if not more emi-
nent than Dr. Strickler—is it Strickler or Stricker? Stricker I guess
it is—who as I stated earlier was working for you. When you're fol-
lowing up on what Representative Watson suggested, would it be
possible for you to contact those scientific laboratories and those
scientists who had contrary results to take a look at their findings
to find out if there’s something that you missed, and we would be
very happy to give you the names of those laboratories as well as
the scientists involved so that you wouldn’t rely just on what you
folks found, but also what these other laboratories and eminent sci-
entists found. Would you be willing to do that?

Dr. GOEDERT. Certainly, Mr. Chairman. The nine laboratory
study that we did included laboratories, the preeminent ones that
had previously found positive results. They did not when they:
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Mr. BURTON. You said nine. There were 60. How come you didn’t
talk to the other 517

Dr. GOEDERT. Well, some—TI'll be happy to if you send me the
names of the other ones.

Mr. BurTON. We'll send that to you.

And the other things I'd just like to conclude with is that many
Congressmen and Congresswomen—and I'm not speaking for Con-
gresswoman Watson, I'm speaking for myself—are a little bit sus-
picious of some of the results of tests and other things that we've
seen coming out of FDA and HHS, and I'm not pointing this at you,
Doctor, or Doctors. But we have seen the results that came back
that show results that are unbelievable. And we've been
stonewalled on other issues where there might be lawsuits filed
against pharmaceutical companies that have had research projects
that have worked with, I think, with our health agencies. And so
we're just a little bit suspicious of those things. That’s why when
we hear these results, and I hope you—if you wouldn’t mind, I hope
you’ll stick around a little bit and hear some of the information
from these parents and other scientists. I think Dr. Gazdar is here,
I think he’s going to testify. I think he was on the other side of this
issue at one time. I wish you could just listen to what they have
to say and maybe that would illuminate the issue a little bit more
and maybe help in getting to the bottom of this.

Dr. GOEDERT. I'll be happy to do whatever I can.

Mr. BURTON. Thank you sir, very much. Any other comments?

Ms. WATSON. Just before you step away from this panel I would
just like to thank you for being here, and I want all of you to keep
your minds open and I think that our environment, and I'm talking
about comprehensive environment, is so full today with contami-
nants. It indeed is affecting our health to the point that there are
new mutations and I'm concerned about this. More people are com-
ing up with cancer, and we must look at everything that we spray
into our environment, that we put on our soil, that we ingest, that
we use intravenously.

And so I don’t want closed minds. We can’t depend on research
that was done years ago. We must think about our future and what
we might contribute to it. So I would hope that you would agree
just to keep flexible and we certainly understand and we know the
shortfalls of money and we know where our focus is. But we would
support you in coming up with a strategy for new studies. We will
give you guidance and direction, I'm sure from the standpoint of
this committee, as to what we’d like to see. And we’ll even work
for the funding. So blue sky, if you will. I used to say that to bu-
reaucrats. You know, if you had all that you needed, what would
you like? And I tell you they were in such little tight boxes they
couldn’t even—Dblue sky. So we’re giving you such opportunity with
our support to take another look and work in a collaborative way
to save our people and particularly our children.

Thank you so much.

Mr. BURTON. We will get you the names of the laboratories and
the names of these other eminent scientists who have differing
views and hopefully you can followup with them and cross-check
their results with the results you've had and maybe additional
studies, as Representative Watson suggested, would be done to
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make sure that we get to the bottom of this. In any event, I hope
youll stick around just a little bit and hear what these other folks
have to say. It might be illuminating. Thank you very much.

Our next panel is my good friend Barbara Loe Fisher. She’s the
cofounder and president of the National Vaccine Information Cen-
ter. Ms Eileen Grabinski, she’s the mother of an injured child. Mr.
Stanley Kops, he’s an attorney from Pennsylvania, and Dr. Gazdar,
whom I mentioned a few moments ago, who’s a therapeutic oncol-
ogy professor, I guess professor, at the University of Texas South-
western Oncology in Dallas.

Would you all please stand and raise your right hands?

[Witnesses sworn.]

Mr. BURTON. As I said to the first panel, because we are going
to have a whole bunch of votes I would like to try to keep the testi-
mony to 5 minutes for each one of you so we can get to the ques-
tions, which I think might be a little bit more illuminating, and
let’s just go right down the line.

OK, we'll start with Ms. Fisher. I don’t know what the reason is
for that but evidently you have more influence with John than any-
body else. Go ahead.

STATEMENTS OF BARBARA LOE FISHER, PRESIDENT, NA-
TIONAL VACCINE INFORMATION CENTER; EILEEN
GRABINSKI, MOTHER OF AN INJURED CHILD; STANLEY P.
KOPS, ESQ., ATTORNEY AT LAW; AND ADI GAZDAR, PH.D.,
UNIVERSITY OF TEXAS SOUTHWESTERN ONCOLOGY, HAMON
CENTER FOR THERAPEUTIC ONCOLOGY

Ms. FISHER. My name is Barbara Loe Fisher. I'm the mother of
a DPT vaccine injured son and cofounder and president of the Na-
tional Vaccine Information Center. I've spent the last 21 years
working with other participants to prevent vaccine injuries and
deaths through public education.

The story you're about to hear involves a pharmaceutical com-
pany which used monkeys to make polio vaccine, government
health agencies responsible for making sure the vaccine was not
contaminated with monkey viruses, and individuals who are now
dying from cancerous tumors that contain a monkey virus which
appears to have contaminated that polio vaccine. At the heart of
this story is a violation of the public trust and the informed con-
sent ethic.

I began speaking and writing about monkey virus contamination
of polio vaccines 10 years ago when questions were raised in the
medical literature about whether the use of monkeys infected with
monkey viruses to produce oral polio vaccines was responsible for
HIV and the AIDS epidemic. Between 1994 and 1997 I submitted
several Freedom of Information Act requests to the government re-
garding testing of certain lots of oral polio vaccine for monkey virus
contamination. It was in 1960 that a NIH scientist named Bernice
Eddy discovered that rhesus monkey kidney cells used to make the
Salk polio vaccine and experimental oral polio vaccines could cause
cancer when injected into lab animals.

Later that year the cancer causing virus in the rhesus monkey
kidney cells was identified as SV—40, or Simian Virus 40, the 40th
monkey virus to be discovered. Sadly, though, the American people
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were not told the truth about this in 1960. The SV-40 contami-
nated stocks of Salk polo vaccine were never withdrawn from the
market, but continued to be given to American children until early
1963 with full knowledge of Federal health agencies.

At a conference on SV-40 and human cancers held by the Na-
tional Institutes of Health in 1997 there was no disagreement
among both government and nongovernment scientists about this
fact. The only disagreement was whether SV-40 was actually being
identified in the cancerous tumors of children and adults alive
today and, if it was, whether the monkey virus was in fact respon-
sible for their cancer. Nongovernment scientists working in inde-
pendent labs around the world said yes. But the scientists con-
nected with the U.S. Government said no.

As you have already pointed out, Mr. Chairman, the Institute of
Medicine and highly credentialed nongovernment scientists in mul-
tiple labs around the world continue to identify SV-40 in human
brain and lung cancers of children and adults and are finding that
SV-40 is also associated with bone cancers and non-Hodgkins
lymphomas. The majority of these independent scientists have con-
cluded that, yes, SV-40 does cause human cancers.

Up until this hearing to date the world scientific community has
assumed that the only polio vaccine that was contaminated with
SV—-40 and released for use by millions of Americans was Jonas
Salk’s killed polio vaccine, which stopped being used in 1963 be-
cause it was replaced by Albert Sabin’s live polio vaccine. Why? Be-
cause the oral polio vaccine manufacturer and Federal health agen-
cies have told everyone that while the Salk vaccine was made using
the SV-40 infected rhesus monkey kidney tissues after 1963 the
oral polio vaccine was made using African Green monkeys, which
are rarely infected with SV—40. The vaccine manufacturer and gov-
ernment officials have insisted that the switch from rhesus mon-
keys to African Green as well as testing protocols to detect SV—40
prevented SV—40 from contaminating oral polio vaccine after 1963.

However, you will be presented with evidence today that sug-
gests, one, the original seed stocks of oral polio vaccine were made
using the rhesus monkey and were contaminated with SV-40; two,
the major oral polio vaccine manufacturer did not adequately test
their master seed stocks which reportedly contained SV-40 but
used them to produce vaccine released for use by American chil-
dren from the 1960’s through the 1990’s; and, three, Federal regu-
latory agencies either did not know or knew and did not do any-
thing about evidence that SV—40 contaminated oral polio vaccine
was released for use by the public from the 1960’s to the 1990’s.

If SV-40 contaminated rhesus monkeys were used to produce
original oral polio vaccine stocks, and if these seed stocks were
used to produce oral polio vaccine that was swallowed by American
children through the 1990’s, and if SV-40 does cause human brain,
lung and bone cancers, then this could explain why children today,
who were not born before 1963 and never got SV—40 contaminated
Salk vaccines, are now sick and dying from cancerous tumors con-
taining DNA from a monkey virus that was in those vaccines. Pedi-
atric brain cancer, once rare, rose during the past few decades, ac-
cording to the National Cancer Institute. But we don’t know how
many of these children had or have SV-40 in their brain tumors
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because nobody checks, how many of these children are sick and
dying because the manufacturer of oral polio vaccine did not follow
the rules and government health agencies did not enforce the rules.

Since 1999, the United States has discontinued use of the live
oral polio vaccine and American children are now getting a killed
vaccine that is reportedly SV—40 free. So why is it important today
to find out whether or not the oral vaccine used to eradicate polio
was in fact contaminated with the cancer causing monkey virus
and that the vaccine manufacturer knew it and government health
agencies looked the other way?

It is important because if it’s true, then a precedent has been set
and that precedent may well be affecting decisions being made by
government health agencies today about what kinds of animal tis-
sue cultures vaccine manufacturers will be allowed to use to make
new vaccines and what kinds of tests will be required to ensure
that the vaccines do not contain animal viruses or other contami-
nants.

I've just ended a 4-year term as the consumer voting member of
the FDA Vaccines and Related Biological Products Advisory Com-
mittee. My service on that committee gave me a new appreciation
for the dedicated work of a number of fine scientists employed by
the FDA who take their regulatory duties very seriously and are
working hard to regulate the vaccine industry with very limited re-
sources and limited support within and outside of the government.
But there are legitimate concerns which I and others have voiced
in the past and continue to have about whether government stand-
ards for requiring vaccine manufacturers to prove the safety and
efficacy of vaccines are high enough and whether the tests used by
the manufacturers and the government to ensure the safety of vac-
cines are good enough.

I urge this committee and other congressional committees to
carefully review the transcripts of meetings of the FDA Vaccines
and Related Biological Products Advisory Committee, specifically
those which were held in 1998, 2000 and 2001 and dealt with ad-
ventitious agent contamination of vaccines. Vaccine manufacturers
are asking the FDA for permission to use cells from human and
animal cancer tumors; that is, cancer cells, to make HIV and other
viral vaccines in the future that would be used on a mass basis by
the American population. There has been a Federal ban on the use
of cancer cells to produce vaccines since 1954. But active consider-
ation is now being given to lift that ban despite the acknowledged
risks of contamination with adventitious agents, including residual
DNA and RNA.

There is frank admission that the limitations of technology and
lack of scientific knowledge means there can be no guarantee that
vaccines will not be contaminated with substances that could prove
harmful to humans 1 day. Nevertheless, there are discussions
about creating allowable thresholds for adventitious agent contami-
nation of vaccines being made out of cancer cells that could contain
residual DNA and RNA.

I don’t think Congress or the public understands any of this.
There should be a much wider discussion in the larger scientific
community outside of Federal health agencies and the pharma-
ceutical industry as well as in Congress and by the public at large
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before decisions are made to proceed with producing vaccines that
use cancer cells and have legally allowable thresholds of adven-
titious agent contamination.

Mr. BURTON. Ms. Fisher.

Ms. FIsHER. I know. I'll wrap up here.

Mr. BURTON. Well, you can submit the rest of it for the record,
bfgt what I'd like to say is that those hearings that you were a part
o

Ms. FisHER. I was on the committee.

Mr. BURTON. I would like for you to give us copies of those tran-
scripts if you could.

Ms. FisHER. I have.

Mr. BURTON. OK. And with that can you submit the rest of it for
the record?

Ms. FisHER. I will. I just would like to thank you Chairman Bur-
ton for everything you’ve done to hold these hearings in the past
2 years, so that we can have a safer vaccine system.

[The prepared statement of Ms. Fisher follows:]
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Oral Presentation
Barbara Loe Fisher
Co-founder & President
National Vaccine Information Center
September 10, 2003
Subcommittee on Human Rights and Wellness
U.8. House Government Reform Committee
U.S. House of Representatives, Washington, D.C.

“The SV40 Virus: Has Tainted Polio Vaccine Caused An Increase in Cancer?”

My name is Barbara Loe Fisher and | am the mother of a DPT-vaccine injured
son and the co-founder and president of the National Vaccine Information
Center. | have spent the last 21 years working with other parents to prevent
vaccine injuries and deaths through public education and defending the right to
exercise informed consent to vaccination. (Coulter HL, Fisher BL. 1985. DPT: A
Shot in the Dark. New York: Harcourt Brace Jovanovich.; Attachment 1 — Allen A.
May 6, 2001. A Shot in the Dark. New York Times Magazine; Konrad W. and

Ginsburg EH. June-July 2000. Who's Calling the Shots? Offspring Magazine.)

The shocking story you are about to hear involves a pharmaceutical company
which used monkeys to make polio vaccine, government health agencies
responsible for making sure the vaccine was not confaminated with monkey
viruses, and individuals who are now are dying from cancerous tumors that
contain a monkey virus which appears to have contaminated that polio vaccine.
At the heart of this tragic story is a violation of the public trust and the informed
consent ethic. It is a story about what happens when the legal and moral duty for

industry and government to insure that a vaccine will not harm individuals is
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sacrificed to insure acceptance and mass use of a vaccine by the entire
population. It shows what can happen when Congress, which has oversight

authority over federal health agencies, blindly trusts and fails to verify.

| began speaking and writing about monkey virus contamination of polio
vaccines ten years ago when questions were raised in the medical literature
about whether the use of monkeys infected with monkey viruses to produce oral
polio vaccines was responsible for HIV and the AIDS epidemic. (Attachment 2:
Kyle, W.S. 1992. Simian retroviruses, poliovaccine, and origin of AIDS. The
Lancet 339: 600-601.) Between 1994 and 1997 | submitted several Freedom of
Information Act (FOIA) requests to the government regarding testing of certain
lots of oral polio vaccine for monkey virus contamination (Attachment 3 —
Correspondence between BL Fisher and FDA) During the course of my research
| discovered that it was well known that the first polio vaccine produced in the
1950’s — the inactivated polio vaccine created by Jonas Salk — was made using
rhesus monkeys that were infected with a monkey virus called simian virus 40 or

SVv40.

it was in 1960 that an NIH scientist named Bernice Eddy discovered that
rhesus monkey kidney cells used to make the Salk polio vaccine and
experimental oral polio vaccines could cause cancer when injected into lab

animals. Later that year the cancer-causing virus in the rhesus monkey kidney
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cells was identified as SV40 or simian virus 40, the 40™ monkey virus to be

discovered. (Shorter, e. 1987. The Health Century)

Sadly, the American people were not told the truth about this in 1960. The
SV40 contaminated stocks of Salk polio vaccine were never withdrawn from the
market but continued to be given to American children until early 1963 with full

knowledge of federal health agencies.

Between 1955 and early 1963, nearly 100 million American children had been
given polio vaccine contaminated with the monkey virus, SV40. (Institute of
Medicine, National Academy of Sciences . 2002. Immunization Safety Review:
SV40 Contamination of Polio Vaccine and Cancer. Washington, D.C.: National

Academy Press)

Today, U.S. federal health agencies admit the following two facts:

1. Salk polio vaccine released for public use between 1955 and 1963 was
contaminated with SV40; and

2. SV40 has been proven to cause cancer in animals.

In fact, at a conference on SV-40 and human cancers held by the National
Institutes of Health in 1997, which | attended, there was no disagreement among

both government and non-government scientists about these two facts. The only
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disagreement was whether 8V40 was actually being identified in the cancerous
tumors of children and adults alive today and, if it was, whether the monkey virus
was in fact responsible for their cancer. Non-government scientists working in
independent labs around the world said, “Yes.” But the scientists connected with
the U.S. government said “No.” (Transcript of FDA, CDC, NiH, NIP, NVPO
January 27-28, 1997 Workshop on Simian Virus 40: A Possible Human

Polyomavirus).

Today, there are scientists associated with the US government who continue to
deny that SV40 causes human cancer or that SV40 associated cancers have had
any effect on cancer rates since the early 1960’s. However, highly credentialed
non-government scientists in multiple labs around the world continue to identify
SV40 in human brain and lung cancers of children and adults and are finding that
SV40 is also associated with bone cancers and Non-Hodgkin’s Lymphomas. The
majority of these independent scientists have concluded that, yes, SV40 does
cause human cancers. (Attachment 4 — Gazdar AE, Butel JS, Carbone M. 2002.

SV40 and human tumours: myth, association or causality? Nature 2: 957-964)

And in a report published in 2001, the Institute of Medicine immunization
Safety Review Committee stated that “in light of the biological evidence
supporting the theory that SV40 contamination of polio vaccines could contribute
to human cancers, the Committee recommends continued public health attention

in the form of policy analysis, communication and targeted biological research.”



43

Up until this hearing today, the world scientific community has assumed that
the only polio vaccine that was contaminated with SV40 and released for use by
millions of Americans was Jonas Salk’s killed polio vaccine, which stopped being
used in 1963 because it was replaced by Albert Sabin’s live oral polio vaccine.
Why? Because the oral polio vaccine manufacturer and federal health agencies
have told everyone that while the Salk vaccine was made using the SV40
infected rhesus monkey kidney tissues, after 1963 the oral polio vaccine was
made using African Green monkeys, which are rarely infected with SV40. The
vaccine manufacturer and government officials have insisted that the switch from
rhesus monkey to African Green as well as testing protocols to detect SV40
prevented SV40 from contaminating oral polio vaccine after 1963. (Attachment
5: Statement of Bonnie Brock, Lederle, at Jan. 27-28, 1997 Workshop on SV40,

transcript pages 300-307).

However, you will be presented with evidence today that suggests (Attachment
6: Kops SP. 2000. Oral polio vaccine and human cancer: a reassessment of
SV40 as a contaminant based upon legal documents. Anticancer Research 20:
4745-4749. and Oral Testimony, Staniey Kops, Esq. Subcommittee on Human

Rights and Wellness, US Government Reform Committee, September 10, 2003):

1. the original seed stocks of oral polio vaccine were made using the rhesus

monkey and were contaminated with SV40;



44

2. the major oral polio vaccine manufacturer did not adequately test their
master seed stocks which reportedly contained SV40 but used them to
produce vaccine released for use by American children from the 1960’s
through the 1990’s;

3. Federal regulatory agencies either did not know or knew and did not do
anything about evidence that SV40 contaminated oral polio vaccine was

released for use by the public from the 1960’s through the 1990’s;

If SV40 contaminated rhesus monkeys were used to produce original oral polio
vaccine seed stocks, and if these seed stocks were used to produce oral polio
vaccine that was swallowed by American children through the 1990’s, and if
SV40 does cause human brain, lung and bone cancers, then this could explain
why children today, who were not born before 1963 and never got the SV40
contaminated Salk vaccines, are now sick and dying from cancerous tumors
containing DNA from a monkey virus that was in those vaccines. Pediatric brain
cancer, once rare, rose during the past few decades according to the National
Cancer Institute. But we don’t know how many of these children had or have
SV40 in their brain tumors because nobody checks. How many of these children
are sick and dying because the manufacturer of oral polio vaccine did not follow

the rules and government health agencies didn’t enforce the rules?

Since 1999, the US has discontinued use of the live oral polio vaccine and

American children are now getting a killed polio vaccine that is reportedly SV40
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free. So why is it important today to find out whether or not the oral vaccine used
to eradicate polio was in fact contaminated with a cancer causing monkey virus,
and that the vaccine manufacturer knew it, and that government health agencies

looked the other way?

It is important because if it is frue, then a precedent has been set. And that
precedent may well be affecting decisions being made by government health
agencies today about what kinds of animal tissue cultures vaccine manufacturers
will be allowed to use to make new vaccines and what kinds of tests will be
required to insure that the vaccines do not contain animal viruses or other

contaminants.

Drugs and vaccines are very different. Drugs are used to cure sick people while
vaccines are required by law in this country to be given to healthy people,
primarily children. The standards for proof of safety and efficacy of vaccines

should be higher than for any other pharmaceutical product we use.

| have just ended a four year term as the consumer voting member of the FDA
Vaccines and Related Biological Products Advisory Committee, My service on
that committee gave me a new appreciation for the dedicated work of a number
of fine scientists employed by the FDA, who take their regulatory duties very
seriously and are working hard to regulate the vaccine industry with very limited

resources and limited support within and outside of government.
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However, there are legitimate concerns which | and others have voiced in the
past and continue to have about whether government standards for requiring
vaccine manufacturers to prove the safety and efficacy of vaccines are high
enough and whether the tests used by the manufacturers and the government to
insure the safety of vaccines are good enough. (Attachment 7: National
investigative news reports, including Wechsler P. November 11, 1996. A Shot in
the Dark. New York Magazine.; Rock, A. December 1996: The Lethal Dangers of
the Billion Dollar Vaccine Business. Money Magazine.; Bookchin D, Schumacher
J. June 1997. The Lonely Crusade of Walter Kyle. Bosfon Magazine; Bookchin
D., Schumacher J. February 2000: The Virus and the Vaccine. Atlantic Monthly

Magazine.)

{ urge this Committee and other congressional committees to carefully review
the transcripts of meetings of the FDA Vaccines and Related Biological Products
Advisory Committee, specifically those which were held in 19988; 2000; 2001 and
dealt with adventitious agent contamination of vaccines. Vaccine manufacturers
are asking the FDA for permission to use cells from human and animal cancer
tumors - that is cancer cells — to make HIV and other viral vaccines in the future
that would be used on a mass basis by the American population. There has been
a federal ban on use of cancer cells to produce vaccines since 1954 but active
consideration is being given now to lift that ban despite the acknowledged risks

of contamination with adventitious agents, including residual DNA and RNA.
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(Attachment 8: Excerpt from November 19, 1998 FDA Vaccines and Related

Biological Products Advisory Committee meeting, transcript pages 29-52).

There is frank admission that the limitations of technology and lack of scientific
knowledge means there can be no guarantee the vaccines will not be
contaminated with substances that could prove harmful to humans one day.
Nevertheless, there are plans to set allowable threshholds for adventitious agent
contamination of vaccines being made out of cancer cells that would contain
residual DNA and RNA. (Attachment 9: Excerpts from May 12, 2000 FDA
Vaccines and Related Biological Products Advisory Committee meeting transcript
and Attachment 10: Excerpts from May 16, 2001 FDA Vaccines and Related

Biological Products Advisory Committee meeting transcript)

| do not think Congress or the public understands any of this. There should be
a much wider discussion in the larger scientific community outside of federal
health agencies and the pharmaceutical industry, as well as in Congress and by
the public at large before decisions are made to proceed with producing vaccines
that use cancer cells and have legally allowable threshholds of adventitious

agent contamination.

Past is often prologue. So much can be learned from understanding the

mistakes of the past so that the same mistakes are not made in the future.
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Outstanding questions about the finks between vaccines, government vaccine
policies and the epidemic of chronic disease in our children, including autism,
learning disabilities, ADHD, asthma, diabetes and, as we have discussed today,
cancer are not going away. Questions about the links between vaccines that US
military soldiers are required to take, including anthrax and smallpox vaccines,
and the subsequent death or permanent health problems being suffered by those
previously healthy, young recruits are not going away. They will never go away
when the main defense of industry and government health officials is that when
anything bad happens after vaccination it is just a coincidence. | can tell you, the
American public, especially parents, are not buying it. And they shouldn’t buy it,
especially when the kind of evidence that you will hear today suggests official
government and industry denials are simply a way of avoiding taking
responsibility for failing to do everything they can to minimize the risks of

vaccines.

We owe it to our children and grandchildren to do everything we can to find out
the truth about vaccine risks and make the mass vaccination system as safe as it
can be. | believe that can only be done if Congress exercises more oversight
authority over federal health agencies responsible for vaccine research,
development, regulation, policymaking, promotion and monitoring of vaccine side
effects. Conflict of interest legislation is urgently needed to separate government
health agencies from financial and other ties with the vaccine industry so that

government health officials can be free to do the job they are supposed to do:

10
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protect the health and well being of every American and not simply protect the
vaccine supply. (Attachment 11: Investigative news repert by UPI reporter Mark

Benjamin. July 20, 2003. Chicago Sun Times, Washington Times)

Before | conclude, | would like to thank you, Chairman Burton, for all you have
done during the past three years to investigate and bring to the attention of
Congress and the American people the fact that our nation’s mass vaccination
system must be reformed to make it safer. You have had the courage to stand up
for those who suffer greatly when a vaccine’s risks turn out to be 100 percent for
them or their child and you have done it against great opposition from powerful
special interest groups with vested interests in protecting the status quo. Your
tireless efforts on behalf of so many will not be in vain because the truth will

shine bright and clear in the end no matter how long it takes.

11
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Mr. BURTON. Thank you very much.

Ms. Grabinski.

Ms. GrRABINSKI. Hi. How you doing?

Mr. BURTON. You have a child that you feel has been damaged
by the vaccine?

Ms. GRABINSKI. Yes, I do and I brought him with me. He’s sitting
in the wheelchair there.

Mr. BURTON. Your son’s in the wheelchair over there?

Ms. GRABINSKI. Yes.

Mr. BURTON. OK. Thank you. Mark. OK.

Ms. GRABINSKI. Right. His name is Mark Marino.

Mark was beautiful, healthy baby when he was born. He was
growing up normally the way you would expect any normal child
to grow up. He wasn’t any different than my son Joe. He received
routine care that babies get, including his vaccinations with the
oral polio vaccine known as trivalent. Shortly before Mark’s tumor
was found by the doctor he was not acting right and I knew some-
thing was wrong.

Marks’ tumor turned out to be a rare tumor. His hospital stays
were nightmares every time he had to stay for surgery. We always
had it in our minds he would never come out alive because the doc-
tors told us it was a rare tumor. Mark had to have part of his skull
removed to save his life, and now he has to wear a helmet every
day for the rest of his life.

When Mark was born and when tests were done to see his intel-
ligence, they were pretty good but after his operations they deterio-
rated and now he has limited ability. This limitation lasted from
age 5 to now. When he was 5 I was told he was functioning some-
where between 3 and 5 years old. Nothing has changed since then.

Mark loves to paint, draw and to go out with other people, but
we cannot go out often because he is in danger of having epileptic
occurrence. Since the first surgery Mark has been a toddler. He
never grew up. He rarely participates in family functions and when
he does he has to be constantly supervised.

I try to keep him busy because he’s with me 24 hours a day. He
can do simple chores. He can mix the salads for dinner, sweep the
kitchen floor on his knees. He thinks he cleaned the whole house.
He can put away the cans after shopping. He’s so proud of himself
after he does the chores it’s the biggest thrill of the day for him.
He talks to his stuffed animals. They are his friends who he can
count on being there for him every day. He takes them almost ev-
erywhere he goes.

He watches TV, but only cartoons. In his mind he believes that
1 day he will be in a cartoon. He gives his painting and coloring
pages to people he meets to show them he loves them and he
thinks they love him also. You know they love him back. He paints
rocks and sea shells or anything that he can paint gold. The pirates
in his cartoons hunt for gold, so he hunts for gold. The only dif-
ference is he gives his gold away.

He says his prayers at night and has a picture of God on his
wall. He knows that God is his friend and the only one who can
help him. And he never loses his faith. He is convinced that God
hears him and will help him. We have to learn every day how to
cope with every aspect of his life.
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I have never been bitter about my son’s condition until recently.
Because I cannot go out a lot, I spend a lot of time on the Internet.
On one of the Internet searches, I found out about there was an
issue of SV-40 and childhood tumors. Eventually I found out that
Mark’s tumorous material was available at the hospital where he
was treated. The materials were tested, and I was advised that the
SV—-40 was found in his tumor. What I thought was an act of God
I know now was what—I'm sorry, I'm a little nervous—I now
learned was an act of man.

I am not a scientist or a lawyer; I'm just a mother, and I feel
cheated and robbed out of my life, my son’s life, our entire family’s
life by someone who’d use a childhood vaccine in an unsafe manner
and allow my child, along with many other children, to be exposed
to this virus. I can only hope that Mark’s prayers to God will be
answered by the scientists and maybe there is something that can
be done to reverse his condition.

My reason for testifying here today is for two reasons: to tell the
story of my brave son and to ask Congress to do whatever is nec-
essary to protect children like my son from ever having to face
what he has faced and from what our entire family has faced.

Thank you.

Mr. BURTON. Thank you, Ms. Grabinski. And I don’t think there
is anything that we could say that will help the situation, but you
have our prayers and our gratitude for what you go through.

Ms. GRABINSKI. Thank you.

Mr. BURTON. Mr. Kops.

Mr. Kops. Good afternoon.

I have represented and still represent individuals who have suf-
fered injuries from the Orimune oral polio vaccine that was utilized
in the United States from 1962 until 1999 when Orimune vaccine,
oral vaccine, could no longer be sold in the United States for immu-
nizations.

The history of this negligence of both the vaccine manufacturer
and the government can be found in reported decisions. The Su-
preme Court in 1988 in a unanimous decision written by Justice
Marshall, found that if the vaccine manufacturer and/or the regu-
lator failed to look at the test results and failed to determine what
those test results showed, the government did not have any permis-
sion to do so. They did not have the discretion to avoid that review.
In fact, at oral argument, I believe it was Justice Scalia who asked
the following question of the Solicitor General: Supposing the gov-
ernment did not make any examination of the application at all, or
any determination other than some papers have been filed and now
we will issue a license; would this comply with the regulatory sys-
tem?

Counsel for the government: No, it would not comply with the
regulation.

Question from Justice Scalia, I believe: It would violate a manda-
tory duty wouldn’t it?

Counsel: In that extreme instance you are talking about, it would
definitely violate the regulations.

That could be found both in the transcript of oral argument and
at footnote 10 to the opinion.
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What I am here to testify today is that’s exactly what happened.
They did not look, the regulators, and the vaccine manufacturer did
not submit test results. This is a white-and-black situation. Either
the test results exist and they can be produced, or they do not exist
because they were either not performed or performed and the re-
sults were so horrendous that they would rather not submit the
test results than submit those that prove the exact points that this
committee is investigating.

There are three types of wild polio. Therefore, there was a need
to create three different vaccines. The IPV, the killed vaccine, was
always a trivalent product. As to the oral polio vaccine, they were
first made as individual monovalent pools and then later combined
as a trivalent vaccine.

Between 1964 and 1967, a single manufacturer in this country,
Wyeth-Lederle had 84 percent of this market. In 1977 it had 100
percent of the market. Up until today, no scientist has had the
complete data to challenge the assertions made by scientists and
by the vaccine manufacturer. In fact, I heard today in the testi-
mony of the head of the NIH cancer epidemiology session that all
vaccines after 1963 did not contain SV-40. That is just wrong.
They did contain SV-40 because there are test results that I have,
which now the committee has, that show the positive vacuolating
agent in released product. Those were the test results that were
shown to the IOM, the Institutes of Medicine.

I have been lucky to have had the honor to represent people like
Eileen and Mark and others, and during that representation when
it was only about polio, I was given the actual test results of var-
ious products which show that they were positive for SV-40. You
could see that in exhibit 21. The use of Rhesus monkeys, something
that this vaccine manufacturer guaranteed the entire scientific
world that it never used in manufacture, is in fact exactly what
they used.

If you look at exhibit No. 11, there is a released monovalent pool
of this manufacturer. It shows that the monkeys utilized were Rhe-
sus. It shows in a subsequent exhibit, No. 13, that on January 15,
1990, American Cyanamid requested from the regulators permis-
sion to release five monovalent pools, all made in Rhesus monkeys.
The pool numbers 263, 265, 283, 501, and 509. I see I'm over my
time so——

Mr. BURTON. Can we get into this a little bit more, Mr. Kops, in
the question section?

Mr. Kops. Certainly.

Mr. BURTON. This is a pretty voluminous bit of information you
sent from Lederle Laboratories, and I think we’re going to have to
digest this over a period of time, but we have some questions we’d
like to ask you about that.

[The prepared statement of Mr. Kops follows:]
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STANLEY P. KOPS, ESQUIRE
102 Bala Avenue

Bala Cynwyd, PA 19004

(610) 949-9999

(610) 949-9773 (FAX)
Stankops@AQOL.com

ORAL PRESENTATION TO THE SUBCOMMITTEE ON HUMAN RIGHTS
AND WELLNESS OF THE COMMITTEE ON GOVERNMENT REFORM:
“THE SV40 VIRUS: HAS TAINTED POLIO VACCINE CAUSED AN
INCREASE IN CANCER?”

[ have represented, and am still representing, individuals who have been
paralyzed, killed, and or severely damaged as a result of the Orimune vaccine
manufactured, sold and distributed from 1962 until the year 2000. Though attorneys are
advocates, and I am an advocate in the courtroom for my clients,, I have left my
attorney’s hat in Philadelphia and have come before this committee to raise questions as
someone who has authored peer reviewed articles in the medical literature on the issue of
S$V40 and human cancers.

There is a history of negligence involving this vaccine manufacturer and the
regulators, who are the employees of the Government agency charged with the
responsibility of insuring the safety, purity and potency of vaccines. In 1988, the United

States Supreme Court in a unanimous decision, (Berkovitz v. United States, 486 U.S.

531) held that under federal government FDA regulations, the vaccine manufacturer must
conduct a variety of tests to measure the safety of vaccines at each stage of the
manufacturing process. (Exhibit 1 - a copy of the regulations) Upon completion of the
manufacturing process, and the required testing, the manufacturer is required to submit a

license application to the FDA. In addition, the manufacturer must submit the data
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showing that the tests were performed and that the test passed all of the safety standards.
A license can only be issued by the FDA upon a showing that the vaccine manufacturer
has met the standards designed to insure the continued safety, purity and potency of the

vaccine prescribed in the regulations. Berkovitz at p. 540-542.

In a question and answer at oral argument between one of the Justices of the
Supreme Court and the Solicitor General, the following took place:

Q. [Supposing the DBS] did not make any examination of the application
at all, or any determination other than some papers have been filed and
I will now issue the license. “Would that comply with the regulations?

[Counsel]: No it would not comply with the regulation.

Q. It would violate a mandatory duty..., wouldn’t it

[Counsel] In the extreme instance you are talking about.. ., it would

definitely violate that regulation.” Tr. of Oral Arg. 34-35.

Berkovitz, 486 U.S. at 544 n.10.

That extreme case is exactly what happened with the Sabin Oral Poliovirus known
as Orimune manufactured by Lederle Laboratories owned by American Cyanamid, and
today known as Wyeth Lederle — the vaccine safety tests were not submitted, the
regulators did not look, and infants in the United States became paralyzed, or died, and
there are now clear instances of cancer reported in the children and individuals who
received this product.

Since there are three types of wild poliovirus, there was a need fo create three
vaccines. Trivalent polio vaccine contained all three types combined. This manufacturer

was the first to combine all three polio types into a single live oral polio vaccine known
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as OPV. Between 1964 and 1977, Lederle had become the largest manufacturer of OPV
in the United States and claimed to have 84% of the market. After 1977, it was the sole
manufacturer until the vaccine was no longer sold in the United States. See FDA Docket
No. 86N-0027.

Up until today, no scientist has had the complete data to challenge all of the
assertions made by this vaccine manufacturer. Wyseth/Lederle has demanded in every
lawsuit that all documents be marked confidential and could not be revealed to the
scientific world. The documents that you will be seeing today are not the full
complement of the documents which will tell a frightening story of contamination of live
oral polio vaccine with a monkey virus known as SV40 — they are documents not under
seal which were collected, from other litigation across the country, from the United States
of America during litigation, and from litigation with the vaccine manufacturer in cases

involving victims of this oral polio vaccine.

Within weeks of being licensed, in 1962, American Cyanamid made the following
two promises to the consuming public, the scientific world, and the medical profession:

Orimune 1, 2, and 3 are produced and tested in accordance with the
regulations of the United States Public Health Service for production of
Poliovirus Vaccine, Live, Oral. The manufacturer makes no
representation or warranty, express or implied, with respect to the
merchantability or fitness for use of these vaccines other than that they
have been produced in accordance with the standards for their production
prescribed by the United States Public Health Service and applicable
thereto at the time of their release by the manufacturer.

Can Oral Polio vaccine Cause Other Diseases?

The safety regulations discussed above include many general safety tests.
There are also tests designed especially to detect certain potentially
pathogenic organisms, such as the vacuolating agent (SV40). Every
production pool of Orimune is carefully tested many times for SV40, and
any lot in which it is found is rejected.
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{Exhibit 2)
Both of these claims were, and are false.

Today it is my intent to present evidence to prove that these statements repeated
and reaffirmed at the presentation of Wyeth/Lederle at the SV40 conference, held in
January 1997 under the auspices of the FDA and the N.LH., were factually incotrect and
intentionally misleading so as to keep the scientific world from conducting a thorough
investigation.

This vaccine manufacturer, when it presented at the 1997 conference, and when it
thereafter published its presentation in scientific journals, knew that the entire scientific
world, which were all involved in a debate about SV40, would rely, as they had in the
past, on their statements as to the safety of this product and that it could not possibly have
contained the vacuolating agent SV40.

American Cyanamid, in both its presentation and, thereafter, in a scientific
publication, has stated the following: “The cell culture substrate is prepared in primary
monkey kidney cells obtained from green monkeys that do not harbor SV40 virus.”
(Exhibit 3) That statement was and is false. The only known manufacturer in the world
who did not do blood tests on their monkeys to determine the presence or absence of
SV49 is this manufacturer. In a sworn deposition given on October 2, 2002, the now
head of the biological quality control, stated the following:

Q. Did you ever see a serological test conducted to determine whether
or not a African Green monkey was infected with SV40?
A 1 may have done — it may have been done for investigative
purposes only.
Q. Once or twice?
A. Yeah, a couple times.
Q But it was never done as a matter of routine; is that correct/
A

Correct.
(Exhibit 4)



57

The vaccine manufacturer assured the scientific world that a single appearance of
an adventitious agent such as SV40 at any stage of testing, results in the rejection of the
cell batch. This statement was repeated from 1962 through 1999, and is now being stated
in various courtrooms where litigation has been commenced against this vaccine
manufacturer. As an example, in a Request for Admissions filed in a lawsuit now
pending, this vaccine manufacturer answered a Request for Admission with the following
assurance:

REQUEST FOR ADMISSION NO. 33:

American Cyanamid cannot insure if the alleged neutralization for SV40 from the

Sabin Original Merck material Type I was successful.

RESPONSE:

Defendants object to this Request as it assumes SV40 was present in the Sabin

Original Merck material Type I, an unproven conclusion. Expressly reserving,

and without waiving their objections, and subject to them, defendants respond that

they are not insurers but that they neutralized Sabin Original Merck Type II and
tested it for the presence of adventitious agents. These tests were negative and
subsequent testing on vaccine produced using the progeny of SOM Type II have
been negative for SV40.

The internal standard operating procedures for this company do not provide for
automatic rejection when an adventitious agent even when SV40 is found in the test
results. This vaccine manufacture engages in repeat testing, and only in the extreme case
where five failures in a row are recorded do they reject the harvest;; anything short of this
is eventually tested into compliance. (Exhibit 5 - As of 1983 where two failures were
permitted, which was modified as time progressed.)

Everyone in the scientific world has assumed that, from 1960 onward, once SV40
had been discovered in the Rhesus monkey kidney tissues utilized to produce oral polio

vaccine, that Rhesus monkeys were abandoned and African Green monkeys would be

utilized. The rate of SV40, and other adventitious agents, in Rhesus monkeys in the
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hands of this vaccine manufacturer is somewhere between 50-60% of all monkeys
rejected. (Results of Testing Production Lots of Oral Poliovirus Vaccine, Exhibit 6)
According to the vaccine manufacturer’s internal records, African Green monkeys had
about a 10% chance of being infected with SV40. (Exhibit 7) It also notes three different
harvests, each of which showed the vacuolating agent, and this material was distributed
throughout the United States.

In an authoritative text Oncogenic Viruses, Third Edition, by Ludwik Gross, M.D.
F.A.C.P., he advised that the rate of Rhesus monkeys being infected with SV40 was at a
much higher percentage. See Chapter 23, “Oncogenic Potency of Simian Virus 40
(SV40),” p. 829-887. (Exhibit 8)

In 1997, this vaccine manufacturer, through its presentation both orally and in
writing, reconfirmed to the entire world what it had previously advised that: “All
subsequent working seed strains have been prepared in CMK cells [African Green
monkey] and screened to assure they are free of SV40 virus.” That statement is utterly
false. At no time did the regulators correct this misstatement. The master seeds were
only prepared in Rhesus monkey kidneys, and as Dr. Sabin stated: “The three types of the
large lots produced by Merck Sharp & Dohme in Rhesus monkey kidney cell cultures
contained SV40.” WHO Report 1969. (Exhibit 9)

The production seeds utilized by this vaccine manufacturer for the Type I and
Type 11 components, of both the monovalent and trivalent vaccine utilized from at least
1960 until the beginning of the 1980s, were prepared only in Rhesus monkey kidney

tissue and not African Green monkey tissue. (Exhibit 10) The following seeds were
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prepared in the Rhesus monkey kidney tissue: 3101, 3102, 3107, 2107, 45B52, 1102, and

45B51.

Not only were Rhesus monkeys utilized to produce seeds, they were utilized in
the 1980s and early 1990s to produce the actual oral polio vaccine that was administered
to millions of American children who were compelled to take that vaccine by state law,
and were encouraged to take that vaccine by the federal regulators, by the vaccine
manufacturer, by the Centers for Disease Control, and by an uninformed and misled
Academy of Pediatrics. (Exhibit 11)

In litigation involving a young girl (the daughter of a Lieutenant Commander in
the US Navy), the vaccine manufacturer claimed in August 2003 that after reasonable
inquiry, and based upon the information presently known, or readily obtainable, they
cannot admit or deny whether Rhesus monkey kidneys were even used to produce their
seeds. (Exhibit 12)

This vaccine manufacturer claims that they are continuing to engage in a search to
determine the species of the monkeys used to manufacture their seeds. For the ease of
the Committee, and for this manufacturer who has been searching for these records for
nearly a decade, I have submitted the monkey records showing that each single monkey
used to make their seeds in the 1960s through the 1970s was a Rhesus monkey. The
documents which I have submitted are documents that came out of the files of this
vaccine manufacturer. The audacity to claim that it does not know what it used, in and of
itself, is reprehensible. One can only question how this vaccine manufacturer was able to

fool the supervising regulators for over 40 years. The utilization of rhesus monkeys
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kidney tissues that were prepared in the 1980s and utilized in the 1990s with the blessing
of the regulators is administered in doses of vaccine into the mid-1990s. (Exhibit 13)

In a letter authored by Merck & Company to the Surgeon of the United States,
Merck & Company admitted that their seeds contained SV40 and, therefore, they could
not assure the Surgeon General that it could be safety removed (completely removed);
therefore, they refused to produce the vaccine for commercial use. Dr. Sabin in
correspondence directly with this vaccine manufacturer stated that he could not be sure
that his original seed material for the Sabin Original Type Il was free of SV40.
(Exhibits 14 and 15)

By the year 1969, everyone knew from the reported literature, that all of the
Merck Sharp & Dohme seeds contained SV40. This historical fact again was repeated in
1973 in a report given by Dr. Sabin.

As to the seeds that were utilized between the 1980s and up until 1999, those
monkeys, especially for the Type I and Type II components, were monkeys that had been
subject to a prior experimental test. The regulation is clear that experimental monkeys
cannot be utilized as the source of material for production, let alone for production of a
seed.

Monkeys that have been used previously for experimental purposes shall
not be used as a source of kidney tissue in the manufacture of vaccine.
(Exhibit 1)

This vaccine manufacturer in litigation is still searching for the test results of its

master seeds, the test results of the initial seeds, and the test results showing the

successful neutralization required by the safety regulations. This vaccine manufacturer is
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still looking for the serological test data. It is still looking for the waiver that they claim
to have sought and received from the Government to use experimental monkeys.
The government of the United States of America — the FDA - has been searching
for the same records, and amazingly cannot find records for twenty-two out of a total of
twenty-six seeds which were utilized in the manufacture of Orimune from 1960 through
1999. The seeds that cannot be found are the master seeds, production seeds that were
utilized between 1961 and 1980, the master seeds and intermediate seeds utilized
between 1980 until 1999. The only reason why I believe neither the regulator nor the
manufacturer can find the test results, is because they do not have all the safety tests
required by the regulations and by the Supreme Court in Berkovitz v. United States.
When questions were asked by another regulatory agency, the government of
Australia, as to the seed testing results for the master seeds, the technical superintendent
of polio production of this vaccine manufacturer responded as follows:
It should be made clear that Lederle did not test the original Sabin seeds
for extraneous agents or neurovirulence since only 50 ml or less of each
seed were provided by Dr. Sabin. It was presumed that if progeny of these
seeds proved to be free of extraneous agents and have satisfactory
neurovirulence the parent seeds were satisfactory.

(Exhibit 16)

Until the year 2000, no one published in peer reviewed journals any challenge to
the promises and assurances of this company that it fully complied with the FDA’s
regulatory system. Everyone assumed that the vaccine manufacturer, and the regulators,
fully implemented the regulatory standards.

In a memo authored by Dr. 1. S. Danielson, the responsible head of this vaccine

manufacturer, he noted in a discussion with a physician from Wilmington, Delaware, the

following:
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He [the physician] stated that we do not say in our package circular that
our vaccine is free of SV40 while Pfizer’s does. I said that I had not even
thought of this because the regulations require that demonstrable SV40
cannot be present; therefore, it went without saying that our vaccine is
SV40 free.

(Exhibit 17)

Having been involved in litigation concerning the safety of Orimune, I knew that
the statements made were false. I submitted an article which was peer reviewed by
doctors and was published in 4nticancer Research in December 2000 to bring his issue to
the attention of the scientific world. (Exhibit 18) Since that time, not a single FDA
regulator, or the vaccine manufacturer’s employees have proven that any of the
contentions raised in that article were erroneous. (Exhibit 19)
In July 2002, I was given the honor of presenting to the IOM a powerpoint
documentary presentation showing the presence of SV40 in released products of this
manufacturer, a copy of which is available to the members of the committee. The IOM
wrote in its report, in October 2002, the following:
Claims have been made that some oral polio vaccines might have been
contaminated after 1963 (Kops 2000). The committee urges that FDA or
other agencies address these claims to try to resolve the uncertainty
regarding the possibility of exposure to SV40 after 1963. Appropriate
assumptions about exposure are essential for conducting valid
epidemiologic analyses of the risks that might be associated with
contaminated OPV,

(Exhibits 20 and 21)

How has the vaccine manufacturer and the regulator responded to this demand of
the IOM — with silence, no testing and no interest in revealing to the scientific world the
truth.

Only Congress can correct and reaffirm the statutory command of the Vaccine

Public Health Act, which was passed in 1902 to protect children who were compelled by

10



63

state law to be vaccinated. The duty was to insure the safety, purity and potency of the

vaccine. Congress in 1902 understood what the word insure meant - Congress in the

year 2003 understands what the world insure means. The only ones who do not

understand it, and who are disregarding this mandate, the law of the land, as enacted by
Congress, are a vaccine manufacturer interested solely in profits, and the regulator who
was complicit in numerous violations of the safety regulations not only as to SV40, but in
every aspect of the safety of the Orimune vaccine.

If any of my statements are inaccurate, [ invite the representatives of the
regulators, and/or the vaccine manufacturer, to present their evidence that supports
compliance, and to present the documents which support their assertions.

1 thank you for inviting me to discuss this issue and I will be happy to respond to

any questions.

11
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Mr. BURTON. Dr. Gazdar.

Mr. GAZDAR. Mr. Chairman, members of the committee, I wel-
come this opportunity to address you on the subject of SV—40 con-
tamination of the polio vaccine and the role of the virus in the cau-
sation of human cancers. I've spent more than 35 years my entire
professional life studying the cause of human cancers. Twenty-
three of those years were spent at the National Cancer Institute.

As you have heard, several reports from laboratories around the
world have demonstrated the presence of footprints of SV-40 virus
in a certain select group of human tumors. You've also heard that
approximately 10 percent of these reports have been negative. The
virus has been associated with four types of human tumors, ap-
proximately 40 to 50 percent of these four types. These four types
are brain tumors, bone tumors, mesotheliomas, and lymphomas.
Three of these are very rare or relatively rare tumors; however the
incidence has been increasing. Of great interest, injection of the
virus into hamsters results in an identical tumor spectrum.

It defies belief that this is a coincidence that three of these rare
tumors are caused by injection of the virus into hamsters and the
same rare tumors in humans have also been associated with this
virus. I estimate from published data that approximately 113,000
Americans will suffer from these tumors this year and 64,000 will
die from their disease. Thus, approximately 50,000 tumors that
occur in this country this year will contain evidence of the virus in
their tumor tissues.

SV—40 is one of the most potent cancer-causing agents discovered
for human cells. It’'s—because of—perhaps it’s the most potent
transforming agent, cancer-causing agent for human cells. It is
widely used in laboratories, raising the spectrum that it may—its
presence in human tumors is due to laboratory contamination. I
was highly skeptical of the reports, and finally I decided I had the
tools to investigate and, what I thought, settle the matter.

Using a technique of microsection, taking single glass slides of
tumor and adjacent nonmalignant tissue, I could selectively remove
the tumor cells from that glass slide as well as the nonmalignant
tissues from the very same slide and analyze these independently.
To my amazement, I found the virus in approximately 50 percent
of human mesotheliomas and its almost complete absence in adja-
cent nonmalignant tissues. These experiments, in my opinion,
ruled out the possibility of contamination of laboratory artifact.

I went from a skeptic to a believer. My assessment was sup-
ported by a review conducted by a panel of scientists of the Na-
tional Cancer Institute chaired by Dr. Pagano and May Wong. This
panel concluded that it is proven that SV-40 is present in some
human tumors, and it ruled out the possibility that these were
caused by laboratory artifacts. An international meeting of sci-
entists, 80-odd scientists, held in Chicago in 2001 and chaired by
two eminent scientists who never worked in this field, came to the
same conclusions.

However, the presence of virus in the cancer does not prove cau-
sation because the virus may be an innocent bystander or it may
be one of the causes of the tumor. To link a given agent with the
cancer, one relies on both epidemiology and molecular tests dem-
onstrating not only the presence of virus but some effect of it. The



71

epidemiology studies, as you've heard and the Institute of Medicine
has investigated, have been flawed. They’re flawed because we can-
not identify in these studies which subjects receive vaccination in
the years under study. Also, we don’t know which batches of virus
were contaminated, whether the batches contained high marks of
virus or low marks of virus.

For these reasons, the Institute of Medicine has declared that all
epidemiology studies have been flawed and, in fact, suggest that no
further epidemiology studies be performed until these deficiencies
can be corrected. They did conclude that the biological evidence is
strong that SV-40 is a cancer-causing virus and that the biologic
evidence is of moderate strength that SV-40 exposure could lead
to cancer in humans under natural conditions.

Recent molecular studies from my laboratory have convincingly
demonstrated that the virus-positive tumors have different biologic
properties than similar tumors that lack the virus. These studies
I believe demonstrate that the virus is not just a bystander in
these tumors but is having an important biologic effect, in all likeli-
hood contributing to the causation of these tumors.

Why have we failed to make greater progress in this field? Why
are we sitting here before this committee arguing whether this
virus plays a role in cancer or not? It is because we have failed to
make—to make progress because of a complete lack of funding, be-
cause of lack of direction from our government agencies to fund
these very important issues.

Never once has the National Cancer Institute and National Insti-
tutes of Health issued a request for proposals that specifically ad-
dress these issues. This lack of major funding has hampered
progress and needs to be addressed. And I thank you for this op-
portunity.

[The prepared statement of Mr. Gazdar follows:]
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Mr. Chairman and members of the Subcommittee,

I welcome the opportunity to address you on the subject of SV40 contamination of
human polio vaccine and the role of the virus in the causation of human cancers,

For more than 30 years, an increasing number of reports have documented the presence
of a monkey virus, simian virus 40 or SV40 in certain highly specific forms of human
cancers. More than 100 reports from more than 60 laboratories world wide have
documented the presence of SV40 in human tumors, although there have been a few
negative studies. Approximately 40 — 50% of four types of human tumors, brain tumors,
bone tumors, mesotheliomas and lymphomas contain footprints of the virus. We have
recently extended these findings to human leukemias. Of great interest, injection of the
virus into hamsters results in an identical tumor spectrum. These tumors will occur in an
estimated 113,600 and kill 64,400 Americans this year. Thus approximately 50,000
tumors that occur in this country this year will contain evidence of SV40.

How did a monkey virus infect humans? The major source appears to be from stocks of
polio vaccine, which was prepared in monkey kidney cells from the years 1955 to 1963.
However, some evidence exists that the oral vaccines after this date may also have
contained live SV40. Some investigators have suggested that following the
administration of contaminated vaccines, SV40 may have established itself in the human
population, and that the virus may be spread from human to human, However, this
hypothesis remains to be tested.

SV40 is one of the most potent cancer causing agents discovered for human cells. It
contains genes that take control of the growth mechanisms of infected cells, converting
normal cells to tumor cells. The virus is widely used as a laboratory tool, raising the
possibility of artificial contamination. Initially I was highly skeptical about the accuracy
of the reports, and decided to investigate the matter personally. Using a technique known
as microdissection I was amazed to find the presence of the virus in the tumor cells but
not in the adjacent non malignant tissues. These experiments ruled out the possibility of
contamination or laboratory artifact. I went from a skeptic to a believer. My assessment
was supported by a review conducted by a panel of scientists at the National Cancer
Institute and chaired by Dr. I. Pagano and M. Wong. This panel concluded that it had
been definitively proven that SV40 was present in some human tumors. In agreement
with my assessment, the same panel ruled out the possibility that SV40 detection was
caused by laboratory artifacts.

However, the presence of a virus in a given cancer does not prove causation because the
virus might simply be an innocent bystander, or be the cause or one of the causes of the
tumor. To link a given carcinogen to the overall increase of a type of cancer, scientists
use epidemiological analyses. To link a carcinogen to a specific cancer in a specific
patient, scientists use molecular pathology.  These two medical sciences are
complementary: epidemiology allows us to identify the overall impact of a carcinogen in
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the human population, while molecular pathology studies the effect of a carcinogen in a
specific patient or tumor.

The Institute of Medicine reviewed the epidemiological studies linking SV40 to human
cancer and concluded that the epidemiologic studies are flawed. This conclusion was
based on the observation that we are currently unable to clearly identify in which years
individuals received the vaccine, who received contaminated stocks and who did not. In
addition, among those who received contaminated vaccines some received stocks with
Jow amounts of SV40 while others received stocks with high amounts of SV40 and we
cannot identify these cohorts. Finally a highly reliable blood test for evidence for SV40
exposure has not been identified which further complicates epidemiologic studies.

Because the epidemiologic evidence is unsatisfactory, the evidence is inadequate to either
accept or reject a causal relationship.

The biclogical evidence is strong that SV40 is a cancer causing virus

The biological evidence is of moderate strength that SV40 exposure could lead to cancer
in humans under natural conditions.

Similar conclusions were reached by an international panel of experts who met in
Chicago in 2001.

Recent molecular pathology studies from my laboratory and others has conclusively
demonstrated that SV40 associated tumors have different properties than similar tumors
that lack the virus. Moreover, it has been recently proven that SV40 causes specific
molecular alterations in human mesothelial cells and mesotheliomas. These findings
conclusively identify SV40 as a pathogen, not a passenger when present in mesothelioma.
These studies provide very strong evidence that SV40 contributes towards cancer
causation in some patients.

Why have we failed to make greater progress in this field? The major reason is lack of
funding. Govemnmental agencies have failed to target this issue and have provided only
token funds to a handful of scientists. Even some of the worlds experts on SV40 have
failed to obtain government funding to study this issue. A major effort is needed both on
the part of scientists and of the funding agencies to investigate an important health issue
that may affect many thousands of Americans every year.
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Mr. BURTON. You say there’s no funding done to followup and to
really study this issue?

Mr. GAZDAR. There’s been no targeted funding. There’s been a
very minimal amount of funding to a handful of investigators.

Mr. BURTON. That raises the issue of whether or not the pharma-
ceutical companies, Lederle that produced these vaccines that may
have caused these cancers, doesn’t want that explored because of
the possible liability that might ensue from lawsuits. And I think
Mr. Kops is probably familiar with that since you were involved in
litigation.

What paper were you talking about there?

There was a study, a paper on the absence of Simian Virus 40
in human brain tumors from northern India and that paper states,
“Our results do not support a role for SV-40 in human brain tu-
mors in northern India.” And as I understand it, several of the peo-
ple that supported that study, five of the co-authors of that paper
have disassociated themselves from that. And is that correct and
why would they do that?

Mr. GAZDAR. I believe you are perhaps talking about the study
that Dr. Goedert talked about, the multi-lab study. Those—
that

Mr. BURTON. That’s not the India study?

Mr. GAZDAR. No.

Mr. BURTON. Is this the one that Dr. Simpson was involved in?

Mr. GAZDAR. Strickler.

Mr. BURTON. Strickler.

Mr. GAZDAR. He’s been involved—I'm not sure he was involved
in the Indian study. Dr. Engels, who was here, was the lead author
on the Indian study. He can address that issue. But it’s the multi-
laboratory study that Dr. Goedert spoke about which has been at-
tacked as flawed—being highly flawed in both public and in writ-
ing, and several members of that nine-lab panel have withdrawn
their association because they felt——

Mr. BURTON. Of the nine people, five have withdrawn their
names as [ understand it.

Mr. GAZDAR. I'm not sure of the exact number.

Mr. BURTON. Dr. Lednicky, Butel, Gisani, Jones, and Gibbs. Does
that happen very often?

Mr. GAZDAR. Not to my knowledge.

Mr. BURTON. It’s highly unusual, isn’t it?

Mr. GAzZDAR. That study took several years to get written up and
published, partly because the members of that committee could not
agree on the study design, how it was carried out, on the interpre-
tation, etc.

Mr. BURTON. But you believed after, Doctor, and you say you
were very skeptical at the outset on whether or not this SV—40
virus was a possible cause of tumors and cancers in people. Your
attitude has changed dramatically since you actually did all this
study yourself?

Mr. GAZDAR. That’s right. In fact I call myself a skeptic, but
frankly I simply could not believe that a monkey was suddenly
turning up these rare human tumors.

Mr. BURTON. But now you believe that it can?
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Mr. GAZDAR. I am firmly convinced that it not only is that but
it’s playing a role in the causation of tumors.

Mr. BURTON. It’s causing tumors?

Mr. GAZDAR. Yes.

Mr. BURTON. What do you think we ought to do as a Congress
to deal with this problem if our health agencies continue to stone-
wall and say we’ve had all kinds of tests and nothing shows up and
eminent scientists have said no and there’s just nothing to it? What
would you suggest we do?

Mr. GAZDAR. I feel you have a part to persuade our government
agencies to take a more proactive role in this issue and certainly
to supply targeted funding to settle the issues. Three different com-
mittees, one convened by the NIH, by the Institute of Medicine,
and this international meeting I mentioned in Chicago, have all
recommended greatly increased funding to settle not only these
issues but to develop new methodologies so some of our deficiencies
can be corrected.

Mr. BURTON. Do we have copies of those?

We'll take a look at those and we’ll write a letter to our health
leaders urging them to follow that and to do that funding. But I
will tell you I am convinced that our pharmaceutical companies
have undue influence over our health agencies because of the liabil-
ity exposure, and you can bet your bottom dollar that there will be
every reason thrown up against us to try to stop us from getting
to the bottom of this. Because we've had other cases—Ms. Watson
and I have had cases involving mercury in vaccines, and the
amount of opposition that’s thrown up because of the possibility of
lawsuits is just phenomenal. But what I'd like to do is have from
you any recommendations that you can make so that we can sub-
mit those to HHS, FDA, and CDC to try to get them to fund that,
and we’ll try to keep the pressure on them to make sure that hap-
pens.

Mr. GAZDAR. I'll be glad to do that, Mr. Chairman.

Mr. BURTON. Mr. Kops, you had a lawsuit that evidently did not
prevail. Can you tell us a little bit about that and what happened?

Mr. Kops. Yes. That is a lawsuit involving a young boy who died
at the age of 2. Dr. Gazdar testified in that lawsuit unequivocally
that the child died from SV—-40. The court had a hearing to deter-
mine whether or not there was evidence, sufficient evidence given
by Dr. John Lednicky, one of the world famous scientists who is
one of the scientists that the chairman has quoted from, testify
that he too was under the medical certainty that this boy died from
SV—40. The problem was could we prove that the given dose that
this child received from an individual fill was SV—40 contaminated?
We proved that the monovalent harvest were positive, positive for
an adventitious agent. When the drug company reported it to the
government, they said, We know what that adventitious agent is,
it’s a phony virus, not SV-40. Of course, they forgot to produce
nine other tests which proved it couldn’t possibly have been a
phony agent. But the judge, hearing the arguments made by the
lawyers for the drug company claiming that Dr. Lednicky’s opinion
was faulty because he did not do a test on the same trivalent prod-
uct, therefore he would not accept his testimony.
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I believe the judge was wrong. The method that this doctor used,
world famous, was the identical method that the drug company
uses to determine the presence or absence of SV—40. Also, the court
failed to take into consideration the fact that other monovalent
pools failed for specifically SV-40 and were released. The test re-
sults show it there, and the product goes out the door.

Mr. BURTON. Can we get a summary of that case from you with
the relevant aspects of it so that we can take a hard look at that
as well?

Mr. Kops. Yes, I will be happy to do so.

Mr. BURTON. Ms. Grabinski, I think your testimony was suffi-
cient, so we won’t ask you any questions.

And Ms. Fisher, you and I will talk privately later because you
know we work on this.

Ms. Watson.

Ms. WATSON. I just want to associate myself with something that
the Chair said. I'm sitting here right now and I have a ring on,
supposedly gold, and I'm having a reaction in my mouth because
I have mercury amalgams, Mr. Chair, in my mouth and I'm going
through the process of having them removed. It’s quite a long proc-
ess. I have to go out of the country to have it done, and I've already
made two visits. I have four more to go.

The reason why I mentioned that is because mercury in your sys-
tem, I don’t care what the ADA says, is a contaminant and places
those who have it at tremendous risk. I am intent on getting back
to the bottom of this thing, and I do have a piece of legislation that
the Chair has so kindly co-sponsored with me, and we expect to be
successful.

I want to continue to take a look at those kinds of toxic mate-
rials, fluids, substances, particles or whatever that we put into the
human body. Now, the question was raised do we consider our-
selves to be animals? Well, biologically, physiologically, there’s an
answer to that. We test on animals and apply those tests to hu-
mans. So I am absolutely 100 percent committed to further re-
search because I do think there is a connection, Mrs.——

Ms. GRABINSKI. Grabinski.

Ms. WATSON [continuing]. Grabinski, to your son’s current condi-
tion and something that went into his system. I see more and more
of that. My background is as a school psychologist. I had to test
youth, and I can tell you we keep a record of inoculations. We keep
a record of those who are in special education. I tested them to es-
tablish an IQ, make recommendations. So I'm a continuing re-
searcher. I mean I've been in politics, took a different direction, but
I'm hoping to continue that as we struggle to find the truth.

And so my question to you, Mr. Kops, is as you represent the
parents and the victims, have you been able to establish legally a
course of action that we can take? And I have had various indus-
tries in front of my committee when I was in the Senate because
we found that silicone in breast transplants indeed were harmful
to many women’s health. We found also, and it was in the early
1980’s, that the testing on breast cancer was done on men. How ri-
diculous. And so there’s a continuing evolution that I mentioned.
And so we had to go to court and we put companies out of business
because the jury found on behalf of the victims. And we had to—



78

we took case law and then we made it into legislative policies, and
I want you to know from the cases you've had—I want to know
from the cases you've had where do you see us going with this.

Mr. Kops. Well, I've had two different types of cases, one where
the individual received the polio vaccine themselves and became
paralyzed, and where their parents changed a child’s diaper and
became paralyzed. Those cases ended up in the Berkovitz and
Sabin cases where the court held that the regulator did not enforce
the regulations and the vaccine manufacturer, the same one, did
not comply with the regulations.

As to the cancer issue, the problem is that no one has gone back
and looked at the records. I have said in a published peer-reviewed
article that appeared in the year 2000 that there are no test
records. Dr. Engel was at a conference or a hearing at the IOM and
he asked me a question. I was one of the people who were allowed
to present a power point. He said, “Do you mean to say that all the
epidemiological studies that we have conducted up to now are
flawed?” I said, “Absolutely. Just go back and look at the records.
You will see positive proof that SV-40 was not removed from the
seeds, was not removed from the product, and released product
contained the vacuolating agent SV—-40.” I offered to send Dr. Eng-
els this material after the hearing.

I can tell you as of this day I have not received a request from
Dr. Engels for that material, but it’s now before this committee,
some of it.

Mr. BURTON. You know, you hate to point fingers at any individ-
uals because government service is a real high calling as far as I'm
concerned, and most times they’re not paid enough and they work
long hours and they do a lot of work that the people on the street
don’t know about. But, you know, when our health agencies stone-
wall Members of Congress and keep us from getting information,
it sure raises a lot of questions.

You know, this Dr. Strickler, he—one of the favored labs that he
uses for the tests that he does is funded in large part and does a
lot of work with Merck, Pfizer, and Wyeth, and while that doesn’t
apparently look like a conflict of interest, it certainly does raise
some questions.

So, you know, I don’t know that we can conclude a lot more from
this hearing today, but what I'd like to do is have our staff contact
you and get as much information as possible and we will followup
on this and we will have more hearings on this, I promise you, and
we will try to get from our health agencies information that they
say does not exist or is hidden in the archives someplace. And we
will be prepared to, if necessary, issue subpoenas to get that infor-
mation.

Mr. Kops. Thank you very much, sir.

Mr. BURTON. Do you have any final comments before we adjourn?
Any additional information that you have, be sure to get that to us.

Mr. Kops. I have submitted a written document which contains
much more information and I would ask that it would become part
of the record.

Mr. BURTON. Without objection, so ordered.

And we will take a hard look at this and probably get back to
all of you before long.
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Mr. Kops. Thank you very much.

Mr. BURTON. Thank you very much. We stand adjourned.
[Whereupon, at 4:01 p.m., the subcommittee was adjourned.]
[Additional information submitted for the hearing record follows:]
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Sec. 73,110

presents evidence to demonstrate that
such modification will provide equal or
greater assurances of the safety, purity
and potency of the vaccine as the assur-
ances provided by such standards, and

the Surgeon General so finds and malkes
such finding a matter of oflcial record.

(Bes. 215, §3 Stal, 690, os amended; 42 U.S.C.
2i68. Interprets or epplies sec. 351, 58 Stat.
902: 43 U.8.C. 203}

ADDITIONAL STANDARDS: POLIOVIRUS
Vacemns, Lave, Oran

§73.110 YThe product.

(a) Proper name and definition. For
the purpose of section 351{n)(2) of the
Act and § 73:1(k), the proper name of
$this product shall be “Polievirus Vaccine,
Live, Oral”, fellowed by o desiz i
of the form in whi :
{ributed by the m
vaceing shall be a prep:
more live, 2 Led

The
on of one or

in monkey K 8 cultures, pre-
pared in a form suitable for oral
adminisiration.

(b} Criteria for acceplable strains and
accepiatle seed virns, (1) Strains of ag-
tenuated poliovirus Types 1, 2, and 3 used
in the manufacture of the vaccine shall
be identifled by: (i) Historical records
including origin and techniques of atten-
uation, (i) =antigenic properties, (i
neurovirulence for monkeys, (iv) patho-
genicity for other animals and tissue cul-
tures of various cell types, and (v) estab-
lished virus markers including rct/40, d,
MS.

(2) Poliovirus strains shall not be used
in the manufacture of Poliovirus Vac-
cine, Live, Oral, unless, (i) data are sub-
mitted to the Surgeon General which
.establish thaot each such strain is free of
harmful effect upon administration in
the rccommended dosage to at least

1.99,000' people susceptible to poliomye-
litis, under circumastances where acle-
quate epidemiological surveillance of
ne_urological illness has been main-
tained, and, (i) cach such strain pro-
duces a vaceine meeting the safely and
potency requirenients of §§ 73.114(h),
73.115, and 73.117. Susceptibility shall
be demonstrated by blood tests, stool ex-
aminations ~ and other appropriate
methods.

{3) Each seed virus used in manufac-
ture shall be demonstrated to be free of
extraneous microbial agents.

{4) No seed virus shall be used for
the manufacture of poliovirus vaccine
unless its neurovirulence in Macaca
monkeys is no greater than that of the
NIH Reference Attenuated Poliovirus.
The neurovirulence of the seed virus
shall be demonstrated by the following
tests to be performed by the raanufzc-
turer: (i) The fest prescribed in
§ 73.114(1) Gy using seccd virus as tesd
meterial in plece of monovalent virus
pool material and (i tne following com~
varative inframuscular neurovirulence
test: Each of at least ten monkeys shall
bo injected with 2 tolal of 5.0 ml. of the
seed virus under test in one or more
proximate locations of either o gluleus
or gastrocnemius muscle. Similar injec-
tions shall be made in anotner group of
ten monkeys using the NIH Reference
Abtenuated Poliovirus. Zach monkey
shall be injected inframuscularly with
no less than 1077 TCID. of viral in-
oculum. All monikeys shall be observed
for 17 to 21 days and o comparative
evaluation shall be made of the evidence
of neurovirulence of the virus under test-
and the NIH Reference Attenuated Po-
liovirus, &s prescribed in § 73.114M (D
(i) . . :

{5} SBubsequent and identical neuro-
virulence tests shall be performed in
monkeys whenever there is cvidence of
a change in the neurovirulence of the
produstion virus and upon introduction

1/ Sec. 73.110 through 73,115 anended and Sections 73.116 through 73,118 sadded

' Merch 25, 1961 to become effcctive April 24, 1961, 25 FR 2565.
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of & new procduction seed lot and os often
as necessary otherwise to establish o
th e satisfaction of the Surgcon General
th at the seed virus strains for vaccine
manufacture have maintained their

neurovirulence propertics &s set forth in

-3 #3.114(b) 1),

«€6) The Surgeon General may, from
“4ime to time, prohibit the use of 2 speci-
fled strain whenever he finds it is prac-
ticable to use another strain of the same
type which is potentlally less pathozenic
for man, and that it will produce a vac~

- cine of equivaient safely and potency.

§ 73.111 'NIH reference strains.

*The following NIH reference viruses
shall be obtained from the Division of
Biologics Standards.

413 Reference Pollovirus, Live Attanuated,
Type 1, 18 & control for corretation of virus
titers In tissua cultures

I Referenee Pollovirus, Live Attenuated,
Type 2, as & conirel for correlation of virus
titers in tissue cuiiures,

WIH Refsrence Poliovirus, Live Attenusted,
Type 3, as o control for correlation of virus
titers in tissue cultures.

13 Reference Attenunted Pollovirus, Type
1, as B control for correlation of monkcy
neurovirulence tests.

§ 73.112 Animal condiiioning, person-
nel, and facilities.

(a) Monkey conditioning, housing and
handling. (1) Only Macaca moniteys, or
& species found by the Director, Division
of Biologies Standords, to be equally
suitable, in overt good health, that have
reacted nezatively to tuberculin at the

start of the preseribad quarantine perlpd,
shall be used as the source of kidney
tissue for the manufacture of poliovirus
yaccine,

(27 Morkeys that have been used
previpusly  for experimental purposes
shall nob be used as a source of kidrey
tissue in the manufacture of vaceine,

(3) Monkeys to be used as & source of
kidney tissue in vaccine manufacture
shall be maintained in quarantine for at
Jeast six weeks prior to use in cazes
closed on 2ll sides with solid materials
except the frons, which shall be sereencd.
Not more than two monkeys shall be
housed in one ¢age, and cage mates shall
npt be interchanged.

(4) Excluding deaths from accidents
or causes not due to infeetious dis
if the death rate of any group of mo
being conditioned in accordance
ubparagrapi  (3)

with
r of this paragrann
excecds fve percent per month, ihe re-
1Qaining monkeys ay be used {or polio-
virus vaceine enly if they survive a new
quarantine period.

{(5) Each auvimal at necropsy shall.be
examined under the direction of a quali-
fied pathologist, physician, or veteri~
naxpn having experience with diseases
of monkeys, for the presence of signs or
symptoms of il health, particularly for
(i) evidence of tuberculosis, (ii} presence
of herpes-like lesions, including erup-
tions or plaques on or around the lips, in
the buccal cavity or on the gums and i)
signs of conjunctivitis. If there are any
such signs or other significant gross
pathological lesions, the kidneys shall
not be used in the manufacture of vac-
cine,

T.N. 91
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(b)) Personnel. All possible steps shall
be taken to insure that personnel in-
volved In processing ‘the vaccine are
frammnce to poliovirus in order to mini-
mize the possibility that they may be-
comes excretors of poliovirus,

(¢ ) Facilitics, The space set aside for
worle with live poliovirus vaccine shall
not ke used for any other purpose during
the waccine processing period. Al arens
used for live poliovirus vaccine process-
Ing shall be decontaminated prior to the
initi ation of such processing. Test pro-
cedures which potentially involve the
presence of micro-organisms including
viruses other than the vaccine strains,
or the use of tissue culture cell lines
other than primary cultures, shall not
be conducted in live poliovirus vaccine
manufacturing areas.

§73.113 Blanufacture of polioviras vac-
cine, live, oral,

(8> Primary cell cullures. Only ori-
mary monkey kldasy ue cultures may
be used In the manufeciure of polio-
virus vaccine. Continuous line cells
shall not be introduced or propagated in
vaceire manufacturing areas,

(b)Y Virus passages. Virus in the final
product shall represent no more than five
tissue culture passages from the original
strein, each of which shall have met the
criterio of acceptability prescribed in
§ 73.110(b).

(¢) Ideniification of processed kidneys.
The kidneys {rom each monkey shall be
processcd and the viral fluid resulting
therefrom shall be identificd as a sepa-
rate monovalent harvest and kept sepa-
rately from other monovalent harvests
until all samjples for the tests prescribed
in the following paragraph relating to
that pair of kidneys shall have been
withdrawn from’ the harvest.

{(d) Blonkey kidney tissue production
vessels prior to virus inoculation. -Prior
to inoculation with the seed virus, the
tissue culture growth in vessels repre-
senting each pair of kidneys shall be ex-
amined microscopically for evidence of
cell degeneration at least three days
after complete formation of the tissue
sheet. If such evidence is observed, the
tissue from that pair of kidneys shall not
be used for poliovirus vaceine manufac-
ture. "To test the tissue found free of
cell degeneration for further evidenca of
freedom from demonsirabie viable mi-
crobial egents, the Guid shall be removed
from the cell culiures immediately nrioy
to virus incculation and tesied in eacn of
four culture systerns; (1) Maeaca mion-
key kidnay cells, (2) Cercopithecus mon»
key kidney , {3) prinaary vabbiv kid-
ney cells, and (4) human cells (from one
of the systems described in § 73.114(:
(61}, in the following manner: Alig
of fluid from each vessel shall be po 1
and at leasi ten ml, of the pool inocu-
lated into each systems, with ratios of
inoculum to medium beinz 1:1 to 1:3
and with the area of surface growth of
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cells at least three square centimeters
yoor milliliter of test inoculum. The cul-
fures shall be observed for at least 14
clays. If these tests indicate the pres-
ence in the tissue culture preparation of
@ny visble microbial agent the tissue cul-
£ures so implicated shall not be used for
poliovirus vaccing monufsciure.

(e) Control vessels. Before inocula-
tion with seed virus, sufficient tissue cul-
fure vessels to represent at least 25 per-
cent of the cell suspension from each
pair of kidneys shall be set aside as
controls. The control vessels shall be
examined microscopically for cell degen~
eration for an edditional 14 days. The
cell fluids from such control vessels shall
be tested, both at the time of virus
harvest and at the end of the additional
observation period, by the same method
preseribed for testing of Niuids in the pre~
ceding paragraph (d) of this section. In
addition the celi shret in each control
“wessel shell be exan i for presence of
hemadsorplion virusos by the addilion
of guinea pig red biood cells.

(f) Yirus harvest; interprclalion of
© gest results. At least 80 percent of the
control vessels shall successfully com-
plete the additional 14-day observation
peviod without microscopic evidence of
cell degeneration of the iissue sheets.
If less than 80 percent of the control
vessels fail to complete satisfactorily the
observation pericd, no tissue from the
kidneys implicated shall ke used for
poliovirus vaccine manufacture. If the
test results of the control vessels indi-
cate the presence of any extraneous
sgent st the {ime of virus harvest, the
entire virus harvest from that tissue
culture preparation shall not be used

for poliovirus vaceine manufacture, 17
any of the tests or observations deseribed
in paragraph (d) or (e) of this scction
demonstate the presence in the tissue
culture preparation of any microbial
agent known to be capable of producing
human disease, the virus grown in such
tissuc culture preparation shall not be
used for poliovirus vaccine manufacture,

(g) Kidiney tissue production vessels
ajter wirus inoculation—iemperature.
After virus inoculation, production ves-
sels shall be maintained at & temperature
not to exceed 35.0° C. during the course
of virus propagation.

(h) Kidney Iissue virus Hharvests.
Virus harvested from vessels containing
the kidney tigsue from one monkey may
constituie a monovaient virus pool and
pe tested separaiely, or viral harvests
from more than one pair of kidneys may
be combined, identified ond tesied as e
monavalent pool. Each pool shall be
mixed thoroughly and samples with-
drawn  for testing
§ 73.134(2), The sun
drawn immediately ai arvesting and
prior to [urihar processing, excepi that
samples of tesi materials frozen immegis
ately zfter harvesting and maintained ay
—§0° . or below, may be tested upon
thawing, provided no more than one
freeze-thaw cycle is employed.

as praseribed in

(i) Filtration. After harvesting and
removal of samples for the safety tests
deseribed in §73.114(a), the pool shall
be passed through sterile filters having
a suificiently small porosity to sassure
bacteriologically sterile filtrates.

T.N. £8
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§ 73.1 14 Teet for safcty.

¢a) Tests prior to filtration. Mono-
valents virus paols shall contain no de-~
monstrable viable microbial agent other
than the attenuated live polioviruses
intended. The vaccine shall be tested
for th e abscnce of adventitious and other
infectious agentis inciuding polioviruses
of otlaer iypes or strains, simian agents,
Mycobacterium tuberculosis, pox viruses,
lympraceytic choriemeninzitis  virus,
Echo viruses, Coxsackig viruses, and B~
virus. Testing of each monovalent pool
shall Include the following procedures:

(1) Inoculation of rabbits. A mini-
mum of 100 ml. of each menovalent virus
pool shall be tested by inoculation into
at least ten healihy rabbits. each weigh-
ing 1500-2500 grams. Xach rabbit shall
be injected intradermally in multiple
sites, with a total of 1.0 ml and sub-
cutancously with 9.0 ml., of the viral pool,
and the animals observed for at least
thred weeks. Each rabbii thas dies after
the first 24 hours of the tesi or is sacri-
ficed kecause of iliness shall ke ncerop-
sied and the brain and orzans removed
and examined. Tie virus peol may be

used for poliovirus vaccine only if at least
80 percent of the rabbits remain bea!chy
and survive the entire peried and it al
the rabbits used in the test fail to show
lesions of any kind at the sites of inceu~
lation and fail to show evidence of B-
virus or any other viral infection.

(2) Inoculation of adult mice. Each
of at Jeast 20 adult mice each weighing
15-20 grams shall be incculated intra-~
peritoneally with 0.5 ml and intracere-

brally with 0.03 ml. of each monovalent
virus pool to be tested. The mice shall
be observed for 21 days. Each mouse
that dics after the first 24 hours of the
test, or is sacrificed because of illness,
shall be nceropsicd and exaomined for
evidence of viral infcetion by direct ob-
servation aund subincculation of appro-
priate tissue into at least 5 additional
mice which shail be observed for 21 days.
The monovalent virus pool may be used
for poliovirus vaccine only if at least
80 percent of the mice remain healthy
and survive the entire period and if all
the mice used in the test fail to show
evidence of lymphocytic choriomenin-
gitis virus or other viral infection.

{3) Inoculation of suckling mice. Each
of at least 20 suckling mice less than 24
hours old, shall be inoculated intracerc-
bradly with 0.01 ml. and intraperitoneally
with 0.1 ml oI the monovalent virus
pool to be tested.. The miece shall be
onserved daily fo1 least 14 days. Fach
mouse thal dies citer the first 24 hours
of the test, or i3 sacrid nd uCC'l\LSL of
ess sqall bc X"CC{OD.) and all ar a

ned ool ’.u".l “u
mination Shau inciudo su "‘.sc
oprizte tissue suspe
ional group of at least fi
ny the intra caxeb...l and

oules and daily observed
'S, In addition, o Dma pas-
sage ang_ll ba made of a:single pool of
the emulsified tissue (minus skin and
viscern) of all mice surviving the original
14 day test. The virus pool under test is
satisfactory for poliovirus vaccine only
if at least 80 percent of the mice remain
healthy and survive the entire period and
if all the mice used in the fest fail to.
show evidence of Coxsackie or other
viral infection.
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(4) Inoculation of guirea piys. Bach
oof at least five guinea pigs, each weighing
50450 grams, shall be inoculated intra-
cerebrally with 0.1 ml. and intraperito-
meally with 5.0 ml of the monovalent
yirus pool to be tested. The animals shall
b2 observed for at lerst 42 days and daily
rectal temperatures recorded for the last
three weeks of the test. Xach animal
that dies after the first 24 hours of the
test, or is sacrificed because of illness,
shall be necropsied. The tissues shall be
examined both micrescopically and cul-
tarally for evidence of tubercle bacilli,
and by passage of tissue suspensions into
at least three other guinea pigs by the
inbracerebral and infraperitoneal routes
of inoculation for evidence of viral infee-
tlon, If clinical symptoms suggest infec-
tionn with lymphoeytic choriomeningitis
virus, serological tests shall be performed
on blood samples of the test gpuinea pigs

to confirm the clinicel observations.
- Animals that die or are sacrified during
the first three weeks aiter inoculation
with poliovirus shall be examined for in-
feetion with lyinphoeeytic choriomenin-
gitis virus. Animals thet die in the final
three weexs shall be ¢ ned both
microscopicaliy ang cultu
boreulesis. The monovalent virus pocl
is satisfactory for policvirus vaccine only
if at least 80 percent of all animals ve-
main healthy and survive the observa-
tion paried and if 21l the enimals used
in the test fail to shiow evidence of infec-
tion with M, Tuberculosis, or any viral
infection. :

-

(6) Inoculation of monkey kidney tis-
sue cultures. At lenst 500 doses or 50
ml., whichever represents a greater vol-
ume of virus, of each undiluted mono-
valent virus pool or in equal proporiions
from individual hervesis or sub-pools,

shall be fested for simian viruses in Ma-
erca, and the same volume in Cerco-
pithecus, monkey kidney tissue culture
preparations, in a ratio of incculum to
medium of from 1:1 o 1:3, and with the
area of suriace growth of cells at least
three square centimeters por milliliter of
test inocuium, after neutralization of the
poliovirus by high titer type specific non-
simian antisera. The immunizing anti-
aens used for the preparation ¢f antisera
shall be grown in a human tissue culluie
cell line. The cultures shall be observed
for no less thon 14 days. The mono-
valent virus pool is satisfactory for polio~
virus vaccine only if all the tissue
cultures izil to show evidence of the
presence of simian viruses.

{(6) Inoculation of human cell cul-
tures. At least 500 dosss or 50 mil,

whichever represents 2 greater volume of
virus, taken irom either 2 single mono-
\rn}err -

ol

sol or in equal proporitions from
al narvests or sub-pools, shall be
ratio of inoculum to medium

@ with the ol sur-

i weasles virus
mary human amnion
cells, (i) primary human kidney cells,
or (iil) any other cell system of com-
parable susceptibility o ummodited
measles virus. The test material shall
be neutrzlized with polioviras antiserum
of non-simian derivation if the tissue
culture cell system used is susceptible
to poliovirus. The cuiture shall be ob-
served for no less than 14 days. The
monovalent virus pool is satisfactory for
poliovirus vaccine only if all tissue cul-
tures foil to show evidence of the pres-
ence of yueasles virus,

“T.N. 88
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§ 73.1RE5 Potency test,

The concentration of live virus éx-
pressed as TCID., of each type in the
vaceine shall constitute the measure of
its potency. The accuracy of the titra~
tion to determine the concentration of,
five vizus in the lot under test shall be
confirned by performing a titration with
the NLH Reference Poliovirus, Live, At~
tenuated of the approprizte type as a
check on titration technigue. The con-
centra tion of each type of live virus con-
tained in the vaceine of the lof under
test shiall be between 200,000 end 503,000
TCID;e Per humen dose.

§73.116 General requirements.

(a) Repcat tests. Tests may be re-
peated when it Is demonstrated that the
resulis were <due (o Faully test techniques,

(b} Fincl container teefs. Tests shall
be made on final confainers for identity
and snfcty in dceordance with §73.72.
The final container sterility test need
not be performed provided zseptic tech-
niques are uscd in the filling process.

(c) Consistency of manufacture. No
lot of vaccine shall be released unless
each monovalent pool contained therein
is one of a series of five consecutive pools
of the same type, each pool having been
manufactured by the samie procedures,
and each having met the criferia of
neurovirulence for monkeys prescribed
in §73.114MBX(1), and eof in-vitro
markers as prescribed in § 73.114(b) 13).

(d) Dose. The individual human dose
of vaccine shall contain from 200,000 to
500,000 TCID; of each type of virus
that is in the final product

(¢) Leabeling. Labeling shall coriply
with the requirements of §§72.30 o
73.55, inclusive. In addition the jabol ox
a package enclosure shall inciide the
identification and source of the virus or
viruses contained in the vaccine, the
tissue medium on which the virus or
viruses were propagated; stabilizers and
Ppreservatives if any, and the type and

‘calculated meximum amount of anti-

biotics.

(f) Daling. (1) Yhe expiration date
in no event shall be more than two vears
aiter the date of manuzacture as defiined
in §73.82(a) provided the product is
mainiai zon state, (2) the
expiration date s 2 no more than
one vear from the date of issue vrovided
that the product is maintained in the
Irozen state, and (3) the expiration date
shall be no more than seven days from
the date of issue if issued as a liguid
and provided it is maintained ad a tem-
peraiure no higher than 10° C,

(g) Semples and reports. For each
lot of vaccine, the following materials
shall be submitted to the Director, Divi-
sion of Biclogics Standards, Nationzl
Institutes of Health, Bethesda 14,
Maryland:
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(7 Inoculution of rabbit kidney tis-
sue cwliures. At least 500 ml. of virus
pool taken from ecither a single mono-
valent pool or in equal proportions from
indiviclual barvests or sub-pools, shall
be tested in a ratio of inoculum to me-
dium ©f from 1:1 to 1:3, and with the
arca of surface growth of ceils at least
three square centimeters per milifliter
of test inoculum, in primary rabbit kid-
pey tissue culture preparations for evi-
dence of B-virus. The culture shall be
observed for no less than 14 days. The
monovalent virus pool is satisfactory for
poliovirus vaceine only if all tissue cul-
tures fail to show evidence of the pres-
ence of B-virus.

by Tests after filtration. The follow-
ing tests relating to safety shall be per-
formed after the filtration process, on
each monovalent virus peol or on each
multiple thereof (monovalent lob):

(1) Neurovirulencein m
monovalent virus pool or n
shall: ve tested in comy
NIH Reference Alten :d Poliovirus for
neurovirulence in diacaca mmonkeys by
bvoth the inirathalomic and intraspinal
routes of injec . A preinjection
serum sample obtained {rom each mon~
key must be shiown {o contain no neu-
iralizing antib in o diluiion of 1:4
when tested agzainst no more than 1,600
TCID:» of each of the three types of
_poliovirus. The reurovirulence tests are
not valid unless the sample contains at
least 10"° TCID;, per ml, when titrated
in comparison with the NIX Reicrence
Poliovirus, Live, Attenuated of the ap-~
propriate type. All monkeys shall be
observed for 17 to 21 days, under the
supervision of a qualified vathologist,
physician or veierinarian, and any evi-
dence of physical abnormalities indica~
tive of poliomyelitis or other viral in-
fections shall be recorded.

:keys. Kach
novalent lot
ison with the

1) Inlrathalamic incculation. Each
of at least ten Macaca monkeys shall be
Injected inirathalamieally with 1.0 ml.
of virus pool material containing at least
10%° TCIDw per ml. and cach of at least
ten additional Macaca monkeys shall be
injected intrathalamically with 1.0 ml
of a 107 dilution thernof. Comparative
evaluations shall be made with the virus
pool under test and the NIH reference

naterial, Only monkeys that show evi-
dence of inoculation into the thalamus
shell be considered as having been in-
Jjected satisfactorily.

(i1} Intraspinal inoculation. Each of
a group of at least five Macaca monkeys
shall be injected intraspinally with 0.2
ml. ¢f virus pool material containing at
least 10™° TCID. per ml and each
monkey in four additional groups of at
least five Mlacaca monkeys shall be in-
Jected intraspinally with 0.2 inl of 107
1075 107, and 10°* dilutions thereof, re-
spectively. Comparative evaluations
shall be made with the virus pool under
test and tne NIK refevence material
Only monkeys that show microscopic

icence of Inoculation inte the gray
er of {he lumbar cord shnli be con-
sidered as having been injected satis-
factorily.

(i) Determination of neurovirulence.
At the conclusion of the observation pe-
riod comparative histopathological ex-
aminations shall be made of the lumbar
cord, cervical cord, lower medulla, upper
medulla and mesencaphalon of each
monkey in the groups injected with
virus under test and those injected with
the NIH Reference Attenuated polio- -
virus, except that for animals dying dur-
ing the tesi period, these examinations
shall be made immediately after death.
The animals shall be examined to as-
certain whether the distribution and

PHS Manual Laws and Regulations
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histological nature of the lesions are
characteristic of poliovirus infection. A
comparative evaluation shall be made of
the cvidence of ncurovirulence of the
virus under fest and the NIH Reference
Attenuated Poliavirus with respect to
{a) the number of animals showing
lesions characteristic of peliovirus infec-
tion, () the number of animals show-
Ing lesions other than those characier-
istic of poliovirus infection, (¢) the
severily of the lesions, (d) the degres of
dissemination of the lesions, and (¢) the
rate of occurrence of paralysis not ai-
tributahle to the mechanical injury re-
sulting from inoculation trauma. The
virus pool under test is satisfactory for
poliovirus vaccine manufacture only if
at least 80 percent of the animauis in
each group survive the observation pe-
riod -and if a comparative analvsis of
the test resulls demonstrate that the
neurovirulence of the test virus pool docs
not exceed that of the NIH Reference
Attenuated Poliovirus.

(2} Test for virus tiler. 'The concen-
tration of living virus in each mono-
valent virus pool or lot shall be deler-
mined, using the NI Reforence
virus Live, Attenuzaizd of the same type
as a control. The test shall be a2 52
percent end-poiné titration calculation
CTCIDs?, performed with either groups
of ten tubes at 1 log dilution sicps or
groups of five tubss of 0.5 log &
steps, or a test of demonsirated equ
lent sensitivity. Acceptable titrations of
the reference virus. shall not vary more
than +0.5 log from its labeled tifer.

Polio-

(3) Tests for In-vilro Markers. A test
shall be performed on each monovalent
virus pool or each monovalent lot result-
ing therefrom, using the rct/40 Marker
and at least one of the other marker

‘tions shall be made in either

methods described below. The fest re-
sults shall demonstrate that the virus
under test and the seed virus have sub-
stantizlly the same marker characteris-
tics.

&Y ret/40 Marker, Atténuated stralns
which grow readily at 40° C. (+05° C)
are classified as rct/40 positive (+) in
contrast to the ret/40 negative (—)
strains which show an increased growth
of at least 100,000 fold at 36° C. over that
obtained at 40° €. Comparative deter-
minations shall be made in either tube or
botile cultures.

(i) & Marker. Attenuated strains
which grow readily at low concentrations.
of bicarbonate under agar are classified
as d positive (£) In contrast to the d

negative (—} strains which exhibii de-
Ia wed growth under the same conditions.
The cultures shall be grown in g 25° C.
incubator either in stoppered botiles or
in plates in an enviromment of 5 percent
CO, in air

(iii) AIS Fiarkers. Atienuated strains
which grow more readily on ,nor:.w sta-
hle (MS8) cells are classified as MS posi-
tive (4) in contrast to the MS negative
(—) strains. Comparative determina-
tube cul-
tures or in bottle cultures under agar.

(4) Test for sterility. The final bulk
vaccine of each monovalent virus pool,
or each monovalent lot resuiting there~
from, shall be tested for sterility in both
fluid Thioglycollate and Sabouraud me-
dia by the procedure prescribed in § 73.73
with a sample of no less than 10 ml. for
each fest.

T.N, 88
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«1) All protocols relating to the his-
toxy of manufacture of each lot of
va<cine, and the results of all tests
pexformed,

42) A one liter bulk sample of each
finel monovalent pool having 2 virus
titer of no less than 10" TTIDs per
mililiter, except that if the siter is
greater, a
winie may be submitted.

€37, A total of no less than a 200 xiili-
Hter sample of the vaccine in final
Isbeled containers,

§%3.117 Clinical trials to qualify for
licenee.

To qualify for license, me cenicity
¢f the veccine shall bay en detor-
minad by clinleal t“lals of adequate
statistical desizn, by cra lﬂrmin:_ tration
eof the pi oduct. Such clinical trisls shall
be conducted with five cor\sr;cutive lots
of poliovirus veccine which have besen
manufactured by the same methods,
‘each of which has shown satisfactory re~
sults in ell prescribed tests. Typz spe~

correspondingly smaller vol-

cific neutralizing antlbody (from Jess
than 1:4 before vaccine treatment, to
1:16 or greater after treatment) shall be
Induced in 80 percent or mnore of suscapti-
bles when adiministored orally as = singlo
dose or In excess of 90 percenz' of
susceptibles when administered orally
after a series of doses. A separate clini-
cal trial shall have been conducied for
each monovalent and each polyvalent
vaceine for which license application is
made.

§ 73.118 Equivalent mcthods.

Modifieation of any particular manu-
facturing method or proc\,ss or t;.e condi.
tions under w 2
forth in the 2
ing to Polinvirus Vac ;,w&. Oral.

shall be per ted whenever the manu-

facturer presents evidence that dem-
onstrates the meoedifica '1 will provide
essurances of the safe ty, and
potency of the vaccine Lh"u, are equal to
or greater than the assurances provided
by such sianderds, and the Sigygeon Gen-
eral so finds and makes such fnding a
matter of ofiicial record.

itional s

(Sec. 215, §3 Siat. 6990, s amended:; 42 US.C.
218. Iaterpret or appiy Sece. 361, 58 Stat, 702.
a3 amended; 42 U.8.C. 263)

TH. 68

PES Moenval Laws and Reguiations
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POLIOVIRUS VACCINE, LIVE,
ORALTRIVALENT LEDERLE

0552172

Dispettee
Disposable Pipettes

® Single dose
o 1 dispettes
per package

Al

2 cc Per dose

(for generat use}
Single dose vials

S vials per package

0.5 cc Per dose 3
For use with dropper
{Droppers supplied
with package)
Single dose vials

5 vials per package

Fbr Multiple

Immunizations or

Community Programs

2 drops per dose

10 and 100 dose vials
with dropper
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05521713

Available:

Sindividual tests in package
25 individual tests in jar.
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INTRCOUCTION

The oral polio vaceine s o tnvadent preparitnn comermsny attenuated Sainn
strams of polio vires tvps Josage form. The vacane mndu
A IMmMUnE response comparabie 10 the natura disease and is credited with the con-
trol and eradication of wikd-tvpe polio disease in the Lnited States.

Lederie Laboratories has distributed over 30 miilton Joscs since the licensura
of ORIMUNE® in 1963, The viral conteat of the vacamne is spectticd by FDA regu-
lations. The three individual polio virus types are combined in spechiic raues o
assure that all three straing immumze effectively.

5 1. 2oand 3ia an or

MaTeriaLs AnD METHODS
Cail culture preparation

The ceil culture subsirate ss propared m prmary monkey Xidnes il shtamed rom :
s that do not kaebour VA0 s, The maonkeys used s a0 source of Gdney tssue are purpose.
bred in solated breeding colonies, These anmals are tested tor tuberculoss and uml .munnqu. and
are held in solation yuarantine wnder SINCT velenwary supervision unil ase, A % pertusion
process 1s pertormed under aseptic vonditions wiich liberates kidney (renat mxhcn.\n cetls i pre.
paraton for celt cultuning, Perfused Ridaeys are then delivered 1o the ceif culture lagoratorv. The
cells are i 4 nto under wmsepuc condittons and then Jiluted i
owth medium containinyg the nutrients necessary for growth and replication. Cells are planted o
roiler ottles and incubated 1o form a ceil monotaver.

1 vwessporidi

E\HIBIJ)‘
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Cells are grown and observed for at feast 11 days in the ceil culture laboratory. After celf growth
is completed. 75% of the roller botties are sent o the virus praduction lsboratary for palio virus ino-
culation. The remaining 25% of the roller botiles are sent 10 quality control for testing.

Cetl culture testing

Fluids from all the rollcr batties af a single kidney are pooled and tested 10 detect the presence of
any transmissible, microbial agent by inoculation into four cell lines: (i) Cercopithecus monkey kidney
eeils (primary CMK cells) for an initial 14 days: followed by a 14-day subculture, again in CMK cells; (i1}
Rhesus moakey kidaey cells (prinary RMK cells) for at least 14 days; (i} primary rabbit kidney celis
for at keast 14 days: and (iv) BSC-1 cells (continuous green monkey kidney celis) for at least 14 days.

Twenty-five percent of all the celf culture bottles are sent to Quality Control for testing purpo-
ses. These cell culture bottles are then observed in their original control bottles for at feast 14 more
days, followed by a test to detect haemabsarptive viruses.

At day 4 of the Quality Control observation period, fluids are removed from the original bottles
and again iested in the same four cell systems previously described to detect the presence of any
transmissible microbial agent. This testing includes the additional 14-day subcuiture on CMK celis.

At day 14 of the Quality Control observation period, fluids are again removed from the original
bottles and again tested in the same four cell systems, including a 14-day subculture in CMK cells.
Therefore, every individual cell batch is observed for a total of more than S0 days in culture. The
appearance of an adventitious agent at any stage of testing results in rejection of the cell batch.

Virus production

The remaining 75% of the cell culture bottles are sent 1o production for virus inoculation. One
of the Sabin attenuated strains is prepared 10 inoculate the production bottles. Master polio virus
seed stocks are maintained in a viable state in liquid nitrogen storage.

Master viral sirains have been prepared in the presence of SVAD virus neutralizing antiserum.
All subsequent working seed strains have been prepared in CMK cells and screened 10 assure they
are free of S$V4Q vinss.

The same level of virus is used for each group of bottles inoculated. Production bottles are exami-
ned and records checked. Only one potio viris type is processed at a time. At the appropriate time fol-
lowing polio virus infection. fluids from infected tissues which contain polio virus are harvested.

Viral harvest testing

Viral harvest sampies are sent to the Quality Coatrot laboratory for evaluation and the rest of
the harvested fluids are stored frozen until testing is compicted. Fluxds collected from these bottles
are tested to detect the presence of any transmissible microbial agent in CMX ceils for 14 days, fol-
lowed by 2 subcutture in CMK ceils for a further 14 days. Viral harvest fluids are also tested in Rhe-
sus mankey kidney cells, rabbit kidney cells, and BSC-1 ceils, all for 14 days. Additionaily, samples
are tested to demonstrate the absence of mycoplasma.

Quality Assurance reieases a virus harvest for further processing when all testing has beean com-
gleted with satisfactory results for (i) the original cell culture. (i) the coll cubture fluids and subcultu-
tes, and (iii) the viral harvest sampies.

Monapaol testing

‘When the appropriate number of harvests for a single polio virus type are released by Quality
Assurance, they are thawed and combined to form 2 monopool. Sampies from an unfiliered, prort2
monopool are tested to ensure freedom from adventitious agents in rabbits, guinea pigs, aduit mic,
and newborn mice. The production monopool is then passed through a 0.22 micron fitcr. Samples ar
taken for monapoa testing by Quality Control (o include testing k‘x potency, testing for polio neurovi-

o, The s o

fufence, and testing for markers of sy agent at any SES
of testing results in rejection of the monopaol, This process s repeated for each monopool virus Ype-

Monopool release

A is prepared ining the p jon history and test results on the monopost BY
Quality This is to the FDA Center for Biologics Evaluation 20
o am R

218 BROCK/KeLLEHER/ZLOTHICK
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atvng wiih monopool samples for testmy. The FDA reviews the manufieturers (st
Sulls, PerTOrms tests 1S sppropriate, 4nd provides aotheston of the refease »f the monvpool tor
further manufacture.

Trivalent vaccine release

Released monenwols, of sach type. are combined with diluent to make a trivalent vaccne bulk
preparation. Samptes are tested by Quality Control for potency and stenlity, The vaceme is asepn-
caily tilled into singhe dose final contaners. Sampies are tested by Quakity Control for poteney. iden-
uty, and safety. Final container samples are also seat 1o the FDA with 1 final protecot for the reiease
of the finat fifed container vaccine for distrihution.

CONCLUDING REMARKS

Extensive quality control testing of the Subin oral polic vaccloe is performed
throughout the muiti-stage manufacturing process. Testing of the czll culture and
viral harvest preparations 1o assure ihe absencs of adventitious agents uses large
cell production volumes (25% of total), multipie detection systems, repetitive test-
ng, and lengthy observation periods (cumuimively bevond 50 days). Over 4000
individuul cell culture observations are made during the quality control testing of 4
single trivalent bulk {ot. Any product contamination with an adventitious agent
abserved at any point results in rejection of the matenals for product use.

Monapoot and trivalent vaccne tesung s performed 10 assure the safety and
potency ot the prodact, This testing includes wel-established and tve animad
tests in pewhorn mice. adult mic abints and rhesus monkeys., as well
48 in-vitro taboraiory assavs. S. s from every product monupoal and tinal triva-
lent vaccine lot are provided to the FDA zovernment Iaboratory for concurrent
tesung. The FDA Center for Bictogies Evaluation and Research reviews the test
and maaufacturing protocot and provides component ar product rek
manubacturer for every individual product monopoot and ninal irvakent
before commercial distribution {or use in humans.

¢ 1o the
acane lot

REFERENCE

Potia Vieus Vacaine Live Oral Trivalent, Subpat B, Fitle 21 Code ot Federal Rexutatons, Apnid
1. 199 n30. 30301,

Lederie Vicones and Pediatries. 301 N Middictown Road. Peart River,

De. B. Brock. Wet
NY 16un; 0 1

Quaury CONIRGL OF CRAL POLO VACCIN 2
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inants were present in the environment, they could be
sources of infectious SV40. A summary of my thoughts
on the implications of these hybrids for the polyoma-
virus workshop are on the next slide, pléase, on the
right.

Sv4C has the capacity to combine with
unrelated viruses to producg new viruses with differ-
ent biologic properties. It's theoré:ically impossi-
ble that $V40 could recombine with other viruses and
be carried in humans as a recombinant.

Due to defectiveness of most the adeno-5V40
hybrids however, .that have been isolated from monkey
kidney-adapted adenoviruses, they lack growth advan-
tages in human cells and it’s unlikely that they are
environmental contaminants. The current adenovirus
vaccines are methodically tested and shown to be free
of Sv40. Thank you.

CHAIRMAN SNIDER: Thank you very much, Dr.
Lewis. Could I ask if Dr. Brock from Praxis-Lederle
is here?

DR. BROCK: Good afternoon. I'm Bonnie
Brock f£rom Wyeth Lederle. I've been asked ro provide

SAG, CORP

4218 LENORE LANE N W
WASHINGTON, D.C. 20008
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a brief overview regarding the quality control testing
of the oral polio vaccine. I'd like to start by
providing you with some product background on 0OPV.

The oral ‘polio vaccine is -a trivalent
preparation of attenuated $abin strains of polio virus
types 1, 2, and 3 in an oral ddsage form. The vaccine
induces an immune response comparable to the natural
disease. The vaccine is credited with the eradication
and control of wild type polio in the United States.

Lederle Laboratories haé distributed over
650 million doses since the licensure of Orimune in
1963. The viral content of the vaccine is specified
by FDA regulations. The individual three polio virus
types are combined in specific ratrios to assure that
all three stains immunize effectively.

The manufacture and testing of Orimune is a
multi-stage process that’'s closely monitored by the
FDA following explicit protocols and requires exten-
sive guality control testing.

I‘d like to describe cell culture prepara-
tion. Preparation of the cell substrate is in primary
monkey kidney cells obtained from Green Monkewys that

SAG, CORP

4218 LENORE LANE, N W
WASHINGTON, D.C. 20008

12021 7972525 VIDEQ . TRANSCRIPTIONS
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do not harbor the SV40 virus. The monkeys used as a
source of kidney tissue are purpose-bred in isolated
breeding colonies. They’re tested for tuberculosis
and viral antibodiss. They’re held in isolation
quarantine under strict veterinary supervisiocn.

A kidney perfusion process is performed
under aseptic conditions which liberates kidney cells
in preparation for-cell culturating. Perfused kidneys
are then delivered to the cell culture laboratory.

The cells are disbursed into monocellular
suspensions under aseptic conditions. The cells are
diluted into a growth media containing the nutrients
necessary for growth and replication. Cells are
planted into roller bottles and incubated to form a
cell moneolayer.

Cells are grown and observed for at least 11
days in the cell culture laboratory. After cell
growth is completed, 75 percent of the roller bottles
are sent to the virus production laboratory for polio
virus inoculation. The remaining 25 percent of the

roller boeottles are sent to gquality control for

SAG, CORP
4218 LENORE LANE N W.
WASHINGTON. D.C. 20008
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Fluids from all the roller bottles are
tested to detect the presence of any transmissible,
microbial agent by inoculation into four cells lines
-- Cercopithecus monkey kidney cells, (MK cells -- for ~
an initial 14 days, followed by a 14-day subculture,
again in CMK; Rhesus monkey kidney cells for at least
14 days; rabbit kidney cells for at least 14 days; and
BSC-1 cells for at least 14 days.

The 25 percent of all the c¢ell culture
bottles that .are sent to quality control are then
observed in thelir original control bottles f;r at
least 14 more days, followed by a test to detect
hemabsorprive wviruses.

At day-4 of the quality control observation
period, fluids are removed from the original bottles
and again tested in the same cell systems I previously
described. Again, t02 detect the presence of any
transmissible microbial agent. We always include that
additional l4-day subculture on CMK.

Again, at day-14 of the quality control
observation period, fluids are again removed from the

original botiles and again tested in those same cell

SAG, CORP
4218 LENORE LANE. NW
WASHINGTON. D C 20008
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systems, including a 14-day subculture in CMK.
Therefore, every individual cell batch is observed for
a total of more than 50 days in culture. The appear-
ance of any sign of contamination at any stage of
testing results in rejection of the cell batch.

i'd like to move on to virus production.
One of the Sabin attenuated strains is prepared to
inoculate production béttles. Master polio virus seed
stocks are maintained in a viable state in liguid
nitrogen storage. A

Mas:é: viral strains have been prepared in
the presence of $V40 virus neutralizing antiserum.
All subseguent working seed strains have been prepared
in CMK tissue and screened to assure they're free of
5V40 virus.

The same level of virus is used for each
group of bottles inoculated. Production bottles are
examined and records checked. Only one polio virus
type is processed at a time and incubated. At the
appropriate time, post-polio virus infection, fluids

from infected tissues which contain polio virus arse

SAG, CORP
4218 LENORE LANE, NW
WASHINGTON. D C. 20008
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I'd like to describe viral harvest testing
now. Viral harvest samples are sent to the quality
control laboratory for evaluation and the rest of the
harvested f£luids afe stored frozen until teé:ing is
completed. Fluids from these bottles are again tested
to detect the prasence of any transmissible microbial
agent in CMK for 14 days, followed by a subculture in
CMK for another 14 days.

Viral harvest f£luids are also tested again
in Rhesus monkey kidney cells, rabbit kidney cells,
and BSC-1 cells, all for 14 days. Samples are also
tested to demonstrate the absence of microplasma.

Quality assurance releases a virus harvest
for further processing when all testing has been
compleéed with satisfactory results -- for the
original cell culture, the cell culture fluid testing
and subcultures, and the viral harvest samples.

In summary, over 4,000 individual cell
culture observations are made during the gualirty
control testing of a single trivalent bulk lot. Any
product contamination observed at any point, results
in rejection.

SAG, CORP

4218 LENORE LANE N W
WASHINGTON. D.C. 20008
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Wwhen the appropriate number of harvests for
a single polio virus type are released by quality
assurance, they are thawed and combined to form a
monopool.A Samples from an unfiltered, prora:é
monopool are tested to ensure freedom from adventi-
tious agenté in rabbits, guinea pigs, adult mice, and
newborn mice.

The production monopool is then passed
through a .22 micron filter. Samples are taken for
monopool testing by quality control to include testing
for potency, teszing for polio neurovirulence, tééting
for markers of attenuation. The appearance of any
adventitious agent at any stage of testing results in
‘rejection of the monopool. This process is repeated
for each monepoeol virus type.

A document 1s then prepared containing the
production history and test results on the monopool by
quality assurance. This document is submitted to FDA
Center for Biologics, Evaluation, and Research, along
with monopool samples for testing. The FDA reviews
che manufacture’'s test results, performs tests as
appropriate, and prowvides notification of the release

SAG. CORP

4218 LENORE LANE N.W
WASHINGTON. D.C. 20008
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of the monopool for further manufacture.

Released monopools, one for each type, are
combined with diluent to make a trivalent vaccine bulk
preparation. Samples are tested by qualit§ contrel
for potency and sterility. The vaccine is aseptically
filled into a single dose final containers. Samples
are tested for guality control, for potency, identity,
and safety. Final container samples are also sent to
the ¥DA with a final protocol for the release of the
final filled conza;ner vaccine for distribution.

And that completes my talk. Thank you for
your attention.

CHAIRMAN SNIDER: Thank you, Dr. Brock, for
that information. And now, Dr. Jim Williams from
Pasteur-Merieux Connaught will talk about testing for
SV40 and their viral vaccines. I believe we're going
to use the overhead?

DR. WILLIAMS: Right. Thank you, Dr.
Snider. We've heard a very detailed description from
the previous speaker and since this is a presentation
~hat we’re concerned with SV40 infection, that’' s all
we’'re going to talk about. We go through the similiar

SAG. CORP

4218 LENORE LANE NW
WASHINGTON, D.C. 20008
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MARK MOREND, An Adult Incompetent, ELEEN
MORENO, Mather and Natural Guardian of
MARK MOREND, Ant Adult Incompetent, and
EILEEN MORENO, Individually

Plaintiffs,
-ggainst-

AMERICAN HOME PRODUCTS, INC., AMBRICAN
CYANAMID COMPANY, CHARLES PFIZER AND
COMPANY, PFIZER, LTD., and JOHN DOE !
through X (X being a sumber as yet
undetermined), BEING PERSONS of
corpotations whose identities arc

presently unksown,

Defendunts.

ED AND AGREED by

TOT U IOspoll

o thet the seeling asd filing

of the within deposition be weived; thet such
deposition may be signed and sworn 1o before
any officer suthborized 10 administer an osth
with the same force and effect as if signed
and sworn to before a Justice of this Court.
IT IS FURTEER STIFULATED AND AGREED

that all objcctions, cxcept a5 to form, are
rescrved to the time of trial,

IT IS FURTHER STIPULATED AND AGREED
that the within examination and any
comroctions thereto may be signed before any
Notary Public with the same force and effect
a3 if signed and sworm to before this Court.

Rockland & Orunge Reporting (§43) 634-4200
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“f Page 72 Page 74
Lynn Kelleher 1 Lynn Kelleher
L vestigations as we went through the festing process 2 A. Well, depending on the total number of
4 .n;we pelieved that 1 s inati 3 bottles that came down with degeneration because 1
2 ;fa sample of 50 ) 4 told you it could be caused by other things other
4 T Q. You mean - but that would be a 5 than contaminants and whatever, we would go ahead and|
3 ‘pacterial contamination. That wouldn't be a viral 6 test that material and in some instance we may have
6 ontamination. 7 sent samples out for microbial contamination
e}t depends. Tt depends what it was. % identification.
8 Q. Between 1980 and 1987, when you came to 9 Q. You had a serology department at
i the company until 1987, were there investigations 10 American Cyanamid, correct?
{1 when a harvest was rejected? 1t A. Yes.
j27 - A Whenl was down in that department? 12 Q. Is that part of department -~ of the in
3. QY 13 vivo department?
i A No. 14 A. No, that was part of the in vitro
5 Q § that until 1990? Becausc you left 15 department, also.
i that department you told me in 1990. 16 Q. So that was part of your department?
. A. Ileft the department in 1990. 17 A. Um-hum.
Q. Is that true that there were no 8 Q. Is that yes?
19 inyestigations between 1980 and 19907 19 A. Yes.
36 N A Well, we may have started doing some 20 Q. And you were the supervisor of that
1 préliminary investigations. Let's say if we had to 21 department?
22 reject material for non viral contamination, we may 2 A. Yes.
23 have done some Investigations to see where the ) Q. From 1980 to the year —
24 A 81, late 181

25 Q. Lziz "81 1o the year 1990; is that

1 Lymn Keilel

2 A Yeah, right, ; 2 carrect?

3 Q. But if 1t was viral, there would be no i 13 A Tothe beginning of 1990.

4 mvestigation; is that correct? 1 Q. Did you ever see a serological test

5 A In the production bottles, that's (g\tonducted to determiune whether or not a African Groen
6 correct. . 6 monkey was infected with Sv-40?

7°:. Q. And who made that determination not to 7 A. I'may have done - it may have been done
8 make an investigation? § for investigative purposes only.

9 MR. DONOVAN: Object to the form. 9 Q Once or twice?

16.. A There was no need to do an 10 A. Yeah, a couple times.

11 investigation. If the viral - if there was a viral 11 Q. But it was never done as a matter of

12 agent in the roller bottles? 12 routine; is that correct? )

3" Q Unmrhum. 413 A Correct.

4. A We decided — we didn't do it because we 14 Q. Between 1990 and the year 2000, am 1

15 dida't - first of all, you don't want to open up 15 correct that it was also not performed as a matter of
16 that material in the laboratory and potentially 16 routine?

17 infect everything else. And there was safety issues 17 A. On the monkey material?

18 handling that material. So as soon as you saw the 18 Q. Yes.

1% observation in the roller bottle that there was some 19 A On the actual monkey serum?

2 sort of viral cc ination, we i diatel: 20 Q. Correct.

% decontaminated the bottles and got rid of them. 21 A Correct.

2 Q. What happens if there was less than 22 Q. Now, you did, however, test on the

B cighty percent survival - 23 monkey serum for foamy virus; is that correct?
M A Unless the - 24 A Yup.

5 Q. -~ and - and no cytopathology? 25 Q. Yes.

Rockiand & Orange Reporting (845) 634-4200 Page 72 - Page 75
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POLIQVIRUS VACCINE TISSUE CULTURE SAFETY TESTS

<SCOPE: Inoculation of spent growth flulds, production contrblobul_;eaﬂuids and
~viral harvests into varfous tissue cultures selected to detect the presence of any
adventitious viral agents attributable to the vaccine substrate.

Al

w

Test Samples

1.

Tissve Cultures ‘cr Safety

Spent Growth Flulds (SgF) constitute the growth medium removed

from the policvirus production bottles 1med1itﬂy prier to the
seeding ¢f these vessels with virus. The flutds are collected

and dispersed into testing aliquots {n Dest. 472 and delivered to
Cept. 814 where they are stored below -20°C until tested.
Production Corntrol Bottle flulds (PCB-1) are those fluids collected
in Deps. 814 froc the 257 Production Control Bottles on the day of
viral harvest. Trey are cdispensad into tasting allquots { 10 m1)
and stored below -20° until tested. See S.0.1. 122-591, “Handling
cf Poliovirus Froducticn Control Bottles.®

Te Fluids {PC8-2) are those flulds collected
3% Froduction Control Scttles no less than

Procuction Comiral Zct

ava s

in Cezt. E148 froc tre

12 days after seeding of the producticn vessels with poliovirus.
The flulds are dispensed into testing aliquots { 10 m1) and stored
telow -22%0 urttl tested. See $.0.1. "Handling of Poliovirus
Frodustion Lentrol Bottles®. 122391,

vessels recresesnting 787 of the cell suscension from the kidneys
from each renxey are seeded with poilevirus and the viral flufds
cecled trere fror are considered to Se a single harvest. HMarvest
test sarples are submitiad from the Production Jepartrent to the
testing cecartment where they are stores below -209C until tested.

Tests

1.

Primaey rhesus rorkey kidrey cell monolayers {AVK}. A¥K cullures
are gsed to screen for tre cresence of simian agents such as
fzamy viruses, adencvirus, SY5 and cther viruses causing 2 cyto-
pathic effect (CPE}.

glél{@ﬂ!iﬁﬁﬂs‘iﬁlfﬁ,; LI

00154



119

122-516 Page 3 of 1}

2. Frirmary cercopithecus mcnkey k‘.m;? ge}‘.ﬁr!:r?c!ayers [£5.4. 9 T = 3 4
cultures are used 0 screen for the presence of vacuclating agent
{SV3L), cyteregaiovirus and cther herpesviruses, feacy viruses and
citer viral agents caretle of zroducing a CPE.

3. FPrirary raxbit kigrey cell ronclayers (3K}, FL¥ cuitures are used
to screen prirarily feor the preserce ¢f Sirtan B wirus,

4. BSC-1 (Euresy cf Standards cercopithecus -1} cell straim 1s yused to
screen ‘or tre rresence of measles virus. In addition, a IO m}
atigque? of the FC2.2 fluids fror each Farvest is tested for the
presemce of rutella virus by the interfererce rrocedure using Echo-
virus 11 challenge.

S, lecerie 130,turan diplcid “ftreblast cell strafn, Lederle 130 1s
used to screen for tre presence cf cytorecalovirus in particular,
tut s suscertitle o ctter simfen viruses as well.

2 s

Ttures are grown In T3 om® plastic

FIT cell ey
2

ulture flasks {(PCFY

stic flasks

2
zs weil. 211 cultures are

are rerewed wiih The atzrerriate
JPCF, 82 i/ larger vescel, before shiprent

for Fregaraticn of Valnteraece Vedfa.

y
.
i
X
2,
®
w

Tactatitumin Fydeclisate cafnlenaole redtum, CU1€%
scoiu- Sfzartcrate.  [f2a, (.18% ticard)
£atla, 0.22% bicard zTus 3% etel calf serur [FIS)

‘tecerie Y30 Mim‘zal Issertial Meciyr {£237e}, C.16% sogtum

~
0]

e

-

. FLST, er ZarTe’s Yacrale
ree mesfur, COV1€% ss2iurm Sioart otus Zarle’s

talanced salt sclutisn are 20 FCS.

Arozzgitioral Tow percentaze [1-I%0 of fetal calf sermum 2, be
232eC 0 the calntematie reciun 2T the time of Mg reremal ¢F

e careition cf the c.itires aerment 4t

I
Me3

[ e
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Materials/Equiprent 501028
flasks and bottles with bells for dispeasing mafntenance medis into
workable volumes.

pipettes: 10 xl and 25 m! serological

pipetting alds

36% (2 .5%) tncubator

inverted microscope

storage freezer, mechanical or liquid nitrogen chests

assorted stze flasks or tottles for ¢iluting antisers

sterile capped vials in trays obtained from Sterile Filling, assorted
stzes for test sample storage

test tissue cultures

37°% (£ .5%C) waterbath

10 =1 evecuating pipeties and vacuuw source

Proecedurs for Safety Test - Non-Harvest Material

1. Ten ml of S3F, PCB-1 an¢ PLE2.-2 flufds are tested in each of the
four tissues, R¥K, MK, RPtK and BSC-1. The samples are trawed
{erediately prior to test.

2. Ten wl of sampie is fncculated inte the correspording PCF
sroperly lakelled with sarple identification and test date.

3. Tissue culture cerntrols, incculated with 10 m1 of the acpro-

priass rairterance rediur are included for each test.

211 cultures are fncutated at 36° 2 %,

ATl test cuitures and centrols are examinred microscopically

tefore fluid renewal at acirexirately day 7. The flyids are

oo

aspirated aseptically and replaced with the appropriate fresh
rairterance medium, 25 ri/PCF.

6. Tre cultures are returned to the incubator for a total of 14
days incubation. A firal rmicroscopic evaluaticn s made at
that time.

7. A1 OMK tests are subcultured for an additicnsl 2 weeks by
reguiaticr. See Subculture Procedure folicming. Freere O¥K test
cultures ard cortrels below -20%C until subeulture !s performed.
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Two additional tests are performed on the P(B-2 flulds:

a. Following final microscopic evaluation of the P@y‘”’ Z’
flyids tested in BSC-1, both sample and control cul-
tures are tested for the presence of rubella virus
by the interference method. The test and contro}
cultures are evacuated and overlaid with a 20 ml
3liguot of ECHG-11 virus diluted in raintenance
medium calculated to contain 1000 to 10,000 TCIDS0
challenge. Cultures are incubated at 16% (:.5°C)
for 3 additional days befare micrescopic examination
for Echovirus cytepathology. If Echovirus CPE {s
observed, rubella virus is consicered to be absent.

b. Ten ®] PLB-2 fluids are fncculateg into 2 PCF of
Lederle 130 tissue, Test sarples and tissue culture
contrals are incubated for 2 tolal of 28 days ag 38%¢
(:.SOC). Microscepic exariration and fiulid rerewals
are racde at weekly intervals. Final sfcroscopic eval~
uation fs made on day 28B.

F. Procedure for Marvest Safety Test - PMK, OMX, and WA

1.

According to the Code of Feceral Fegulatfons, Fart 21, 3€20.16(a)
£, 6, 7...7 2t least 500 deses or 5C @l whichever represents a
greater voluce of virus, of each undiiuted oerevalert virus pool,
or in equal proportiors from individual harvests or subpocls, skall
te tasted”...in the recuirec cultures except for rabdit culitures
in which at Teast S0C m1 rust be lested.

Examples, At the present time, Rarvests ire tested cn the basis
cf 2 planed 2-harvest monopool.

%C——El = 25 W} to test in each PMK, (MK and BSC-1

1 ) T+ ROC M
In ratBit tissue: 20C #1 | 500 3 suce volure.

N
He3
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The minfrum test volume is 10 ®1 4n RMK, (MK and BSC-}, 100 m
in #dX, independent of how many harvests are pooled !bgutiﬂ&?
rake a rcnopool.

R¥K, C@X and BSC-1 safety tests: the poliovirus harvest sample
fust be neutralized prior to test with fts homotypic antiserum
diluted to use - dilutfon,

The ariisera presently in use are:

Antt-Type 1 Horse 6083 several bleeding dates
684
6085
6086

Anti-Type IT  Herse 6087 several bleeding dates
6CE8

Anti-Type 111 Herse 8089 several bleeding dates
£0%2
£291
£052

The arti-sera were prepared in 1678 by hyrerirrunization ¢f horses,
The ariigers vsed were prepzred in Fep-2 call cultyres. A1 herses

were tled several tires tefors final bleed out to produce stock anti.
serus.  Tre 2rtiserum is stored in Dert. 814 below ~20°C.

231 arifsera are inactivated for 3C minutes 1n a S67C wazertath.
Inactivatizs is dore once before {nitial use of the working stock
Supply a2 dces not have :é: be rereated befcre each test.

Tre level of polfovirus antibodles in the ;articylar “blesding”
used for test rust be determined oricr %o use against an undiluted
tarvest challence. (See Procecure for Cetervination of Zolfovirus
ArtibocielAIn Irune Serum Slotulin #122-538.)

The antiserur fs used for test curccses at 2 dilution that 15 &
tires the cu~zertraticn ¢f fis a-iitocy titer. for exarzle, if
ootiter {5 1000, the antiserur weuld be ¢fluted 1:75
for test use.

tre yesizoe

I

|
0

[l

AR
S

r
4l
Me3 eels
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£qual volumes of haryegq 02 ¥ype specific antiserum at use
dilution are mixed and fncubated for 2 hours in a 37°C (:.S°C)
waterbath.

A serur control 1s prepared by combining 10 ml dfluted antiserum
plus 10 m1 maintenance medium and neutralized along with the
samples.

After neutralization, the 50 ml neutralized test sample s inoculated
into 3 PCF's of test cultures, 20 ml, 20 &), 10 1. The 20 »l of
serum control s dnoculated into a single PCF.

The test fs fncubated for 14 days at 36°C (1.5°C). Microscopic
exarination and fluid renewals are carried out as for PCB fluids
above.

A small percentage of type-specific antiserum is included In the
renewal medium, 0.5% 20 2%, cepending on the antibody titer,
tnal microscepic evaluaticn s made on day 14, A1 C¥K test
cultures, karvest, serwr conirol and tissue controls, are frozen
for subculture,

Fa=vest Test in Rabbit Cell Cultures

1.

Folicvirus harvests do nct require reutrallizaticn before tast in

ReX cultures because the virus dees net produce 2 cytopathic effect
in trat system.

Tre 230 =} test sample s diviced detween S 3jake Bdotiles or plastic
158 flasks, EC wml per contafrer.

Tissue culture controls, 50 rl raintenznce mediur/vessel are frcluded
in the test,

A17 celtures are incubeted for 2 hours at 36° (: .EOC) after which
the Flulds are aspirated and tre cultures rerewed with fresh ratn-
tenance rediur, 100 B! per contafner. {R2w farvest {5 toxic to the
AKX cultures and should te reroved 37ter & 2 hour adsorption pericd.)

i

AL
Me

i

3 61551
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The test is incubated for 14 days at 36%C {2 .5%) with flutd
renewal again about the 7th day. L3 10
Final microscopic evaluation {s made on the l4th day.

Criteria for Evaluation

1.

The purpose of the tissue culture safely test is to detect any
adventitious agents that mey be present in the vaccine substrate.
when final test evaluatioms are made, it is isrportant to deter-
mine the actual spource of the contaminant from the test sample or
present 1n the test tissue which may ftself harbor an agent.
Fetests and subcultyres are scheduled by the evaluator on the
following basis:

fasis #1 Sarple TC Control
7 1 7 1
5 ¥ 1} )

Requires: subculiure and retest.
1f subcuiture fs +, a secend retest is required.
RCTZ: # way refer tz ary tyre of cytopatholegy, such as FV,
PC CFE, or to reor-s-ecific degeneration (D) or to sheet
sloughing {SS}).

Basts #2 Serole TC Lortrol
? 14
[} Ky

~
-~

7

1
Same arrearance as ceetrel.
irvaiic test. The 2zert {s {n the test tissue.
Fecuires: retest only.

+

Basts #3 Sarsle 3C Control

7 13 7 14

[ ) ¥ T

Subculture :
Sebe. Sube.

Sarc’e TC Centrol ¢ Control
7 14 7 14 7 12
T ~ g ) [ T

Reauires: 2 retestis witr subculiture
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Basis 4 601025 Sarple i€ Contral
7 u 7 1
-] + '} T
Subcylture:
Sube. Subc.
Sample 7€ _Control TC Contro}
7 1 7 14 7 14
b v T ) Y
or b4 18 7 1% ? 14
) - ) - H) )
Same appearance as control.
irvalid test because agent is in test tissue,
fenuires: resubculture
KCTE: Basis 3 and Sasfs 72 refer o 'K safety tests which
are reutinely sutcultured by recutation.
Basis #5 Sarcie T tentrol

7 14 7 12
2] - T i)

Subculture:

Sube. Sube,
< Lerirol 3L Centrel
7 12 7 14
] T ) T

Agent nct irarszissitie.
Requires: ore retest. [For (MK the rezest wiil te
sabcultured as well).

Any nucber of cther sftuations way arise. These ire discussed with
the superviscr cr other restonsitie perscrerel and 3 value judgement
made 3t that tire.

Tests cortarinated with nom-viral agerts, $.cN as yeast, mold or
acteria, are retested. In cerizin cises, wrere no ¢l larage

i3 ciserved, antibictics ray be added o tre cortaginated culture
in an atiempt to save the test. {Refer to S.C.1. 122.86€. Use of
Ratibiocics to Contrel Non-¥iral Contamirazien in Tissye Culture
Safety Tests.)

SNSRI

M83 901553
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Subculiure Procedure

1.

"

™

1.

A1) DMK safety tests and appr&&}.g Zditrols are routinely
subcultured by resulatfon, with the exception of those deemed
fnvalid by Basts #2 above,

Qther tissye culture safety tests are subcultured as determined
ty the firal evaluation.

Cultures for sudcullure are held frezen yntil tested. The
cultures are trawed and 10 mi of the fluids fncculated into

& fresh PCF of the aporeceriate tissue, Tissue culture contrels
are subcultured as well.

Harvest subcultures requfre renectralizaticn of the sarples and
serum centrols before fnoculation as descrided In Sectfon F 512
above.

Subcuitures :re ircubated for 34 days 1% (t‘S
evaluaticn and fiulid renewals 2re rade as for th

Oc). wicrescosic
e

grirary sa‘ety
tests.

Firal microscesic evaluaticn §s made on day 12, Criterts for
evaluaticr are tre sare 25 in Section H above.

Ary advemtitious agert atiridutadle to a rarvest sarrle, spent
srowsh or ce ttle fluicd s cause for refection of tre it
fram vaccine use.

The trawec test r2te-lal rerainirg In the PCF {5 trarsferred o
a sterile vial a~<¢ returnes to freezer stlorage for any recessary
resubcuiture.

Feccrd Keering

A3l record of 27T cests, dates perfirred ard test resylts are
e "?cifo Testing” in the

kept fa-a Jocse Teaf nctetock ent
2.
test ledgratory - i surary form only.
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Every tissue culture safety test fdr(ppfyPs¥rele on every cell
cuizire has an individual work sheet on which fs detailed all
per-ireat data: sample maber
tissve {dentiffcation nurber
S.0.P. number
date tissue rade
type tast container
date sarple recefved
storage terperature of sarple
test date
test perforred by {Inftials)
incubator mucber
incubaticn terperature
neytralization procedure, 1f aoplicable
date renewed
rediiuz wsed, lot murier
artiserue used
renewed by {inftials)
volure sarmie tested per contairer
zicroscertic evaluations, date rade and reading
evaluater - {ritfals
The ir27 evaluation and dispesfticn of the test {sass, refect,
sy zire, etc.) 15 stated.
Tee srratires are fresect - that of the final evaluater and
that «f » resnensible aprrafser.
These wark sheels are tourd ints workbocks and are filed in
the t*%ize where they becore & Derrzrert record.

S. Dtoermell

Approved By:

sLe /.
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RESULTS OF TESTING PRODUCTION LOTS OF ORAL
POLIOVIRUS VACCINE

JAMES L. BITTLE,‘ JAMES AVAMPATO, SANDRA M, AMUNDSEN AND
JAMES H. VICKERS

From the Virus Vaccine Testing Department, Lederle Laboratories Division,
American Cyanamid Compary, Pearl River, New York

During the past 4 years these labora-
tories have produced and tested Sabin
drains of oral poliovirus vaccine in
accordance with the requirements of the
Public Health Service (1961). The tests
conducted on the vaccine are described,
and the results of the tests are reported
in this paper.

METHODS

More than 1200 monkeys, 349 Macaca
mulatta (rhesus) and 865 Cercopithecus
1wethiops, were used for poliovirus pro-
Iuction in the period 1960-1964. These
nonkeys were isolated soon after trap-
sne by a method described by Vickers

and shipped to Pearl River, New
ors. An intrapalpebral tubercalin test

vd a serological test for simian foamy

sus antibodies were performed on each
1onkey at the beginning of the isolation
eriod, Groups of approximately 50
timals each were isolated in individual
ges. After a 6-week period they were

crificed and their kidneys removed for
ssue culture preparation.

Tissue cultures derived from the

dneys of 1 monkey were inoculated
th 1 type of poliovirus, and the vac-
ie produced was called a monovalent

«ine harvest. This was tested accord-

{ to Public Health Service require
‘ats, as shown in figure 1. Monovalent
scine harvests that were found satis-
tory were pooled, called monovalent
cine pools, and tested according to
eceived for publication September 15, 1965,
Present addréss: Virus Research Depart-
t, Pitman-Moore Division, Dow Chemical
'pany, Zionsville, Indiana 46077.

Public Health Service requirements
(figure 2).

Monovalent vaccine pools that passed
all required tests were diluted to the
appropriate dose form and filled into
vaccine containers. Further tests were
conducted at this stage, as shown in
figure 2. All tests are outlined in the
Public Health Service requirements
except the 2 which follow,

Virus polency fest—Poliovirus con-
centration was measured by serially
diluting a sample to extinction in hali-
log steps. Two-tenths ml of each dilu-
tion were inoculated into 10 tubes con-
taining rhesus monkey kidney (RMK)
tissue culture and 1.8 ml of mnaintenance
medium per tube. A reference virus was
titrated in the same manner. After in-
oculation the tubes were incubated at
36 C and examined for cytopathology at
the end of a 7-day period. The 509, end
point of infectivity (TCIDs) was de-
termined by the method of Reed and
Muench (1938).

Virus identity test.—Equal volumes of
type-specific antisera and virus test
sample were mixed. After 1-hour incu-
bation at 37 C the mixture was inocu-
lated into tubes of RMK tissue. After
7-day incubation at 36 C the test cul-
tures and appropriate controls were
examined microscopically for poliovirus

cytopathology.

- RESULTS
Monkey group mortality and morbidity.
—Table 1 indicates the number of mon-

keys isolated and used for vaccine pro-
duction. Monkeys isolated but not

215
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F16ure 1.—Test scheme for monovalent vaccine harvest

Tissue culture of monkey kidney

Production vessels

{75% cell suspension seeded)

Production control vessels

(25%, cell suspension seeded)

i
Tissue culture
growth fluids¥

Rhesus kidney
Human tissue
Rabbit kidney
Cercopithecus kidney
Subculture in celi

suspension of cerco-
pithecus kidney

Production vessels
seeded

Production vessel

Control vessels renewed

Control vessel Control vessels

Ruids harvested fluids no. 11 renewed
Rhesus kidney - Rhesus kidney !
Human tissue Human tissue ]
Rabbit kidney Rabbit kidney {
Cercopithecus kidney Cercopithecus kidney )
Subculture in cell
e 1 i
Faies v 34 ey
Rhesus kidney co?;ﬁold:‘:cs:l

Human tissue
Rabbit kidney

Cercopithecus kidney

* Pooled fluids taken from production vessels immediately prior to virug inoculation.
Pooled fluids taken from control veasels at time of virus harvest.
Pooled fluids taken from control vessels 14 days after viral inoculation of production vessels.

employed for vaccine production were
used for the preparation of tissue cul-

teritis the primary finding on necrop
for rhesus monkeys and pneumonia {

tures {or testing purposes.

cercopithecus monkeys (table 2). B

Mortality in terms of monkeys iso-
lated was approximately the same (3%)
for both groups of monkeys, with en-

dence of tu

berculosis was rare in bg

groups of monkeys. The incidence
tuberculin-positive skin reactors pd

Ficure 2.—Test scheme for monovalent vaccine pools

Vaccine stage Process step

Test

Animat

Nonfiltered pool

Tests for safety:
virus

Lymphocytic choriomeningitis virus

Coxsackie virus
Mycobaiterium tuberculos:

10 rabbits

20 adult mice
20 suckling sl
15 S guinea pigs

Undiluted pool

Filtered pool

N, P

) tests in
Intracercbral
Intraspinal

ln‘ vitro marker tests:

= 30 monkeys
15 monkeys

d Marker
Identity
Virus assay

Diluted vaceine pool Diluted bulk

vaccine pool

Virus assay
Identity
Sterility

Finat vaccine Filled

cantainer

Virus assay
Identity
Sterility
Safety tests

2 mice
2 guinea pig
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. TanLe 1.——Monkey mortality in isolation groups

i Nuﬂ;ber Nun}bet Nug;ber
of

Number
Type of .
momys  momkeys monkey Tomkeys ol
isclated groups vaccine B
 Rhesus 830 32 349 28
; Cercopithecus 2184 88 865 kY

TapLe 2.—Primary monkey necropsy findings

Rhesus Cercopithecus

neumonia 3 43

:Preumonia and enteritis 3 6

itis 15 11

Acute gastritis 1 H

Multiple organ ahscesses 1 1
-Granuiomatous disease 1
Encephalitist 1

herculosis 1 1
itonitis 1

wdenlal death 1 :

asusception
‘ocal hepatitis 1
£ % 70‘

. % Microscopic findings.

isolation was extremely low, and
ibercular lesions were found on ne-
ropsy in only 2 monkeys.

‘omevalent vaccine harvest——The re-
-5 of the tissue culture safety tests
binducted on the vaccine derived from
%h individual animal are summarized
ble 3. Fifty-six per cent of the rhe-
monkey vaccine harvests were re-
fted because of the occurrence of
frentitious viruses. Viruses producing
Jacytia, including simian foamy and
an measles, were responsible for
roximately half the rejections, while
tuolation suggestive of SV, virus was

fccine harvests. Only 1 vaccine harvest
fained an agent that caused a cyto-
It type of cytopathology (CPE), and

217

in wvaccine harvests produced from
rhesus monkeys.

Thirty-six per cent of the cercopithe-
cus monkey vaccine harvests were re-
jected because of the presence of adven-
titious viruses. Viruses producing a
syncytial type of cytopathology ac-
counted for 303 of the 309, or 989, of
those rejected. Seventy-five of the 303
were serologically identified as follows:
50 simian foamy virus, 25 simian mea-
sles virus. No evidence of SV, virus was
found in the 865 monkeys examined. An
agent causing a cytolytic effect was
demonstrated on 6 occasions; 1 of the 6
isolates was serologically identified as an
adenovirus, and no attempt was made
to identify the other 5. Later studies
indicated that adenoviruses accounted
for the majority of viruses causing cyto-
lytic CPE in cercopithecus monkey
kidney (CMK) tissue cultures handled
in this laboratory. On 1 occasion a
hemadsorption virus serologically iden-
tified as SV; was isolated from a mono-
valent vaccine harvest from a cerco-
pithecus monkey.

As to sensitivity of the tissue culture
systems in detecting viral cytopathol-
ogy, tables 4 and 5§ demonstrate that the
primary CMK tissue culture test system
appears to be more sensitive in detecting
adventitious agents in both RMK and
CMK tissue cultures. However, on 2
occasions during the testing of RMK
tissue cultures agents were isolated that
were not detectable in the CMK tissue

culture test-system—Ome-was a-tiemad-

f 2gentwas not tdentified. On 2 occa-
S a hemadsorption agent was found

sorption virus which was detectable
only in a RMK tissue culture system,

Number of vaccine harvests Type of CPE
Tested With CPE Syneytial Vacuolating Cytolytic
349 196 91 104 1
(56%) (46%) (53%} {(<1%)
865 300 303 [ &
(36%) (98%) %)
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TABLE 4.—Detection of viral cytopathology
(CPE) in kidney tissue cultures
from 196 rhesus monkeys

Vaccine fevel Number of tests with viral CPE

tested

CMK* RMK RbK Hu
Tissue culture 80 18 4 3
growth fluids 1% 9%) 2%) 2%)
Vaccine harvests 80 2 6
. “1%) (%) 3% %)
Control fluids 1 105 42 14
. (53%) Q1% (4% %)
Control fluids 2 147 68 67 48
5%  (35%) (4% (4%)

* Tissues culture test system: CMK, cercopithecus
monkey kidney; RMK, rhesus monkey kidrey; RbK, rab-
bit kidney; Hu, human tissue culture,

Taste S.—Detection of viral cytopathology
(CPE) in kidney tissue cultures from
309 cercopithecus monkeys

Number of tests with viral CPE

Vaccine level
tested

CMK*  RMK RBK Hu

Tissue culture 61 5 4 14
growth fluids {(18%) (<2%) {1%) 4%)

Vaccine harvests 15 13 2 15
. %) “%) (<1%) (5%}

Control fluids 1 135 29 4 4

{44%) %) (4%  (10%)

Control fluids 2 222 105 443
(2% (28%)  (34%) __ (14%)

* Tissue culture test systems: CMK, cercopithecus
monkey kidney; RMK, rhesus monkey kidney; RbK, ral
bit kidaey; Hu, human tissue culture.

and the other was a syncytial agent
detectable in rhesus, rabbit, and human
kidney tissue cultures but not in the
CMK tissue culture systems.

In testing CMK tissue cultures agents
isolated on 5 occasions were not detect-
able in the CMK tissue culture test
system. Two of these agents were sero-
logically identified as simian foamy
viruses, while 3 were unidentified syn-
cytial agents. Three of the 5 detections
were made in RMK tissue culture test
systems and the other 2 were in human
kidney tissue culture test systems.

As would be expected, the second

J. L. BrrTLg, J. Avamparto, S. M. AMUNDSEN AND . H. Vickers

trol bottles was the most sensitive
level. In 1963 the CMK tissue cylg;
safety test system was EXpanded;
include a subculture at the tissue cyfg
growth fluid and vaccine harvest ley;
Over 450 CMK-produced vaccine
vests were tested in this manner, and
was found that the subcultures 4
creased the percentage of detectx'
approximately 50% in both the tig
culture growth fluids and in the vacej;
harvest. %Eé-"
Monovalent vaccine pools. “Labora;
tory animals.—Nonfiltered vaccine s
ples of pooled harvests were inoculata
into small jJaboratory animals for t}((
detection of simian B virus, ]ympho(;y,
tic choriomeningitis virus, Coxsackj
virus, and Mycobacterium tuberculosié
None of these agents were demonstragg
in any vaccine pools. A summary of t§
results of the small animal tests is shoj
in table 6. The animal mortality wag
no instance due to the vaccine. e
Genetic markers.—The following tesf
for genetic stability of the vaccine we&
conducted on filtered samples: monk‘"q
neurovirulence, ¢ marker, and 4 markeﬁ
The results of the neurovirulence tesg
will be published in a separate papeg
¢ Markers (Lwoff and Lwoff, 1958
Public Health Service, 1961): Attenklif
ated poliovirus strains which grﬁ
readily at 40 C are classified as t- posstnq
in contrast to f-negative strains whxd
show an increased growth at 36 C of &
least 100,000-fold over that obtainedaf
40 C. The ¢ marker was consistent in a!
3 types, with each vaccine pool hav_ﬁ
a negative { marker. The differe

sample (igure 1, footnote ) of-thecor-

TasLE 6.—Results of tests in laboratory animals

theat 36 C ai

: HY ) .
between—the—viral—gr

&
%

i,

. Nuimber of Mortality Primary causeof 7
Animal Test animals used number mortality
Rabbit B virus 1490 8 9.5%) Enteritis :
Guinea pig Lymphocytic choriomeningitis virus 745 3 (3%) Pneumonia and mm‘m‘
and Mycobacterinm tuberculosis
Adult mice Lymphocytic choriomeningitis virus 2980 9%) Cannibalism and enteritis
Suckling mice Coxsackie virus 2980 144 (4,8%) Cannibalism and enteritl-
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80 C was at least 5 logs for éach vaccine
. d Markers (Dulbecco and Vogt, 1958;
Public Health Service, 1961): Attenu-
fied poliovirus strains which grow
gadily at low concentrations of bicarbo-
fate are classified as d-positive in con-
t to d-negative strains which exhibit
yed growth under the same condi-
ns. The d marker was also stable for
”= h vaccine type. All vaccine pools had
‘negative d marker.
Virus assay.—Two vaccine dosage
orms were produced: a concentrated
ccine containing 0.1 ml per dose, and
.diluted vaccine containing 2 ml per
flose. Vaccine pools were diluted to
fontain 300,000 TCID;, per dose. The
[#ssay method was designed to allow for
the rapid testing of samples with good
roducibility. To determine the main
gource of assay error an experiment was
designed to show the part contributed
the technician, the method, and the
Epdividua! animal tissue. The main
¥ariable was found to be the individual
flimal tissue. This could be reduced by
ng tissues from separate animals for
ividual titrations and by either aver-
peing the results of several assays or
Bdjusting the titer to a standard test

he standard deviation for 1 potency
st was 0.16 log with a 959, confidence
Qiterval of +0.3 log. Duplicate virus
trations were performed during each of
_ least 3 stages of vaccine preparation.
dentity test——This test was per-
dormed after each dilution or after each

Trsts oF OraL PoLiovirus VACCINE
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laboratory or in the testing laboratory.

Sterility test-—Although tests for
microbial sterility are conducted at
several stages of vaccine production, the
only required sterility test is on the
monovalent bulk vaccine. A review of
the records indicates that tests were
conducted on more than 1200 vaccine
harvests with fewer than 0.5%, contami-
nated. Bacterial or mycotic contamina-
tion was observed in 3 vaccine pools and
in 3 final vaccine lots which were subse-
quently rejected.

Safety test—As a final safety test
vaccine from each filling operation must
be tested in guinea pigs and mice. Four
hundred sixty-five individual safety
tests conducted on final vaccine fillings
have proved satisfactory. No vaccine
filling has produced any untoward effect
in the test animals.

DISCUSSION

Oral poliovirus vaccine is probably
the most thoroughly tested biological
product every produced. To prepare
this vaccine successfully a rigid testing
schedule begins with the procurement of
the animals to be used for vaccine pro-
duction and proceeds until all testing
requirements are met. An interval of
approximately 6 months is required to
complete the testing program on each
vaccine lot. Tissue culture safety test
systems are used which offer optimum
sensitivity in detecting adventitious
agents of either human or monkey origin
(Hull and Minner, 1958; Sweet and
Hilleman, 1960; Cabasso et al, 1959).

gﬂﬂipulation that required a change in
€ vaccine container. In approximately
2000 identity tests conducted, on only 1
ccasion did a monovalent vaccine
Eontain a poliovirus in addition to the
Prescribed type., In this instance the
gaccine pool was discarded. It was not
Fstablished whether -the sample con-
famination occurred in the production

The high incidence of SV, virus in the
rhesus monkey made it undesirable as a
source of tissue for vaccine production.
Although monkeys that were not.in-
fected could be selected by serological
screening, it seemed more practical to
use a monkey not harboring this agent.
The cercopithecus monkey is a readily
available animal well suited for vaccine
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production. The major problem encoun-
tered with this monkey has been the
occurrence of simian foamy virus which
at present appears to be a monkey
orphan virus. Although the overall
rejection rate has been 369, with foamy
virus probably accounting for two-
thirds, the rejection rate in the past
year has been reduced to less than 109,
by careful selection and isolation.

Since only mounkeys negative for
simian foamy virus antibodies were used
for vaccine production, the occurrence
of this virus in tissue cultures from such
animals may be somewhat lower than in
untested animals. The failure of the
serological test to detect all animals
with simian foamy virus may be due to
the fact that recent infection had oc-
curred and antibodies had not yet had
time to develop, or possibly to the fact
that the antigenic spectrum of the test
was incomplete.

The 6-week isolation period reduced
the incidence of some viruses and prob-
ably accounts for the fact that no simian
B virus and very few hemadsorption
viruses have been isolated from the large
number of monkeys processed.

The variety of adventitious viruses
found in cercopithecus monkeys han-
died by the method outlined in this
paper was relatively small. The main
isolates were simian foamy virus, simian
measles virus, and occasionally an adeno-
virus and a hemadsorption virus.

The test systems used appeared to be
adequate, since additional systems did
not add significantly to the sensitivity of

J. L. BitTLE, J. Avampato, S. M. AMunNDSEN AND J. H. Vickers

The results of the genetic mid
tests indicate that monovalent vy
pools prepared from all 3 poho,,,x
typesremained stable during the pry d
tion period. Tests on the vaccine iy’
containers were designed to add fyp
proof of the vaccine's safety. g

The basic requirements est
by the Division of Biologics St
of the Public Health Service i

proved both thorough and eﬂectwg»
insuring vaccine safety, purity, a
potency. 4
4

SUMMARY

The results of testing oral poliovig
vaccine produced over a 4-year peri
are reported. The occurrence of adveg
titious viruses in rhesus and cercomth
cus monkey kidney tissue cultures ag
the comparison of various test systen
are discussed. The requirements estal
lished by the United States Publ
Health Service have proved both tho
ough and effective in determining t
safety, purity, and potency of th
vaccine.
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