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| NTRODUCTI ON

M. Chairman and Menbers of the Commttee, thank you for the
opportunity to submt a statenent for the record. The
statenment of the Food and Drug Adm nistration (FDA or the
Agency) will describe vaccine licensing generally and
specifically, the safety and efficacy of the anthrax vaccine,
currently manufactured by BioPort Corporation. W wll begin
with a brief overview of the process for a vaccine to be

| i censed.

BACKGROUND

The Center for Biologics Evaluation and Research (CBER) is
responsi ble for evaluating the safety, purity, efficacy and
potency of the products we regulate. These products include
bi ol ogi cal products such as vaccines, products derived from
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human bl ood, and many products produced by recent advances in
bi ot echnol ogy. The scope of regulatory responsibility
extends to both |icensed or approved products and unlicensed

products under investigation.

From a regul atory perspective, there are four stages in

vacci ne devel opnent:

1) the pre-clinical stage (before the product is used

i n people);

2) the investigational new drug (I ND) stage (where

human use occurs under |limted study conditions);

3) the license application stage for vacci nes (where FDA
reviews the results of the clinical studies and the
manuf acturi ng process); and

4) the post-licensure stage (foll ow ng approval of the
product for marketing).

Bef ore a new vacci ne can be studied in people, a sponsor nust
submt an I ND application to FDA (sponsors may be individual
physi cians, a university, a hospital, or a commercial firm
as well as Governnent agencies, such as the Departnent of

Def ense or one of the Institutes of the National Institutes

of Health [NIH). 1In the application, the sponsor:



1) describes the conposition, source, and nethod of

manuf acture of the product and the nethods used in

testing its safety, purity, and potency;

2) provides a summary of all |aboratory and pre-
clinical (animal testing) perforned; and

3) provides a description of the proposed clinical
study and the nanes and qualifications of each

clinical investigator.

Once the sponsor submts the IND, FDA has 30 days to review
the application to determ ne whether or not the study may

proceed. FDA may prohibit a sponsor from conducting a study
for a nunber of reasons, including when the study vol unteers
w Il be exposed to unwarranted risks, by putting the IND on

“clinical hold".

The I ND process generally is described as having three phases
prior to product approval; however, the distinctions between
t hese phases are not absolute. Phase | trials are focused on
basi c safety and, for vaccines, Phase | trials also usually
eval uate the i mune response elicited by the vaccine. These
trials are usually small - generally between 20 and 100
subjects - and they frequently are done in healthy “norma

vol unteers” and may | ast just several nonths. Phase |
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trials often include several hundred subjects, are often
random zed, and | ast anywhere from several nonths to severa
years. These trials usually include individuals who are at
high risk for the infectious disease of interest. Unless
severe reactions or a |lack of effectiveness surface during
the first two Phases, the sponsor may decide to perform one
or nore Phase |1l studies that can include up to severa

t housands of people. These Phase IIl trials are intended to
provide the definitive neasure of effectiveness, as well as
continue the evaluation of the product’s safety. The size of
the efficacy trial will be affected by the expected incidence
of disease that the vaccine is intended to prevent. If at
the end of Phase Ill trials the manufacturer believes there
are adequate data to show the vaccine is safe and effective
for its intended use, the manufacturer submts a |license

application to the Agency.

Li censing a new vaccine is only one stage of FDA s oversi ght
of vaccine safety. Follow ng issuance of the license, there
i's continued postmarketing surveillance of the product by
nmoni tori ng adverse events, e.g., the Vacci ne Adverse Events
Reporting System (VAERS), and of the manufacturer’s
production activities, including conpliance with good

manuf acturing practices. Manufacturers generally submt
sanpl es of each licensed vaccine lot and the results if their

own tests for potency, safety, and sterility to the Agency



before rel ease of each lot of the |icensed product, because
of the conpl ex manufacturing processes for nost biol ogical
products. In addition, licensed establishnents are inspected

regularly by FDA

Let us now turn to ant hrax.

ANTHRAX DI SEASE

Anthrax is a highly infectious di sease caused by spores of a
bacterium known as Bacillus anthracis. These spores resist
destruction and nmay be present in the soil for decades,
occasionally infecting grazing animals that ingest the
spores. (Coats, sheep and cattle are exanples of aninals that
may becone infected. Human infection may occur by three
routes of exposure to anthrax spores: cutaneous,
gastrointestinal, and pul nonary (inhalation). Skin contact
with live infected animals, or with the hide, hair or bones
of an infected animal may lead to infection of a person’s
skin, known as cutaneous anthrax infection. This is the nost
common mani festation of anthrax in humans, accounting for
nmore than 95 percent of cases. Untreated cutaneous anthrax

infection is associated with a death rate estinated to be



approximately 20 percent. Eating undercooked or raw,

i nfected neat can cause gastrointestinal anthrax infection.
Breathing in airborne spores may | ead to inhal ation anthrax.
Experi ence has shown that inhalation anthrax has a very high
nortality rate, with estimates ranging from 80 percent to 90

percent or higher.

I nhal ati on anthrax infection has two phases. During the
first phase, which occurs within one to five days after

i nhal ation of the spores, the patient has influenza-Ilike
synpt ons, such as a cough, nal aise, fatigue and mld fever.
Several days |ater these synptons nay subside, but are
rapidly followed by the second, nore severe stage of disease.
During the second phase, the patient experiences sudden onset
of severe respiratory distress, and sonetinmes chest pain
acconpani ed by fever. Chest x-rays may show fluid in the
lung. Wthin a day, septic shock and death will |ikely
occur. Treatnent of cutaneous anthrax infection involves
admnistration of antibiotics. In the case of pul nonary
anthrax infection, therapy has been of limted benefit,
except when given imredi ately after exposure. Prior to use

of the ant hrax vacci ne, cases of hunman anthrax infection in



the United States were nuch nore preval ent.

The only known effective prevention against anthrax is the
ant hrax vaccine. According to data fromthe Centers for

Di sease Control and Prevention (CDC), there were

approxi mately 130 reported cases of anthrax infection per
year at the start of this century. |In the past decade, there
have been no confirned reports of human anthrax in the United
States. It is difficult to assess exactly how nuch of this
dramatic reduction is due to the vaccine, but immunization

wi th the anthrax vaccine of people at risk, along with

vacci nation of animals against anthrax, have likely
contributed to this favorable decline. Elsewhere in the
wor | d, human ant hrax cases continue to be reported,
especially in countries with predom nately agricul tural

econoni es.

H STORY OF THE ANTHRAX VACCI NE

Philip S. Brachman et al. conducted clinical trials on the
ant hrax vaccine during the 1950s. This controlled field
study invol ved workers in four mlls in the Northeastern
United States that processed inported animal hides. This
sel ected popul ation was at risk because the ml| workers
routi nely handl ed anthrax-infected animal materials. Prior

to vaccination, the yearly average nunber of human ant hrax
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infection was 1.2 cases per 100 enpl oyees in these mlls.

For this trial, enployees who had not previously contracted
anthrax were selected and divided into two groups. The
groups were balanced with regard to their age, |ength of
enpl oynent, departnment at the mll, and the particular job
they performed. The trial was a single-blinded study, in
whi ch the participants were not told whether they received

t he vaccine or placebo. Individuals who did not participate
in the controlled study (because they were ineligible [i.e.,
had a history of prior anthrax] or chose not to receive the
injections) were also nonitored for anthrax. These

i ndi viduals who did not receive vaccine or placebo were

referred to as the observational group.

During the trial, 26 cases of anthrax infection were reported
at the mlls - five inhalation and 21 cutaneous. O the five
i nhal ati on cases, two individuals had received the pl acebo,
while three individuals were in the observational group.

Four of the five people who devel oped inhal ati on ant hrax
died. No cases of inhalation anthrax occurred in anthrax
vaccine recipients. O the 21 cutaneous cases, 15

i ndi vidual s had received the placebo, three individuals were
in the observational group, two individuals were partially

i mmuni zed and one individual was fully inmmuni zed. Based upon



a conpari son between the popul ati ons conpl etely vacci nat ed
versus the popul ations receiving placebo, the authors

cal cul ated a vaccine efficacy |level of 92.5 percent.

On April 14, 1966, CDC submtted an IND for the anthrax
vaccine to the Division of Biologics Standards, which was
then part of NIH, later transferred to FDA. The nethod of
preparing this vaccine was simlar, but not identical, to the
vacci ne used in the Brachman et al. study. The vaccines in
both studies were based on the i mmunity i nduced by the
protective antigen (PA). Persons receiving the vacci ne made
by the two different nethods denonstrated simlar peak imune
responses (anti body concentration) following the initial
three doses. Textile enployees and | aboratory workers were

i mmuni zed under this IND. A nunber of |ots of

i nvestigational vaccine used by CDC under this I ND were

manuf actured by the M chigan Departnment Public Heal th (MDPH)
the original manufacturer of the anthrax vaccine, which

eventual | y becane known as Bi oPort.

The data submtted to the Division of Biologic Standards
described CDC s experience with approximately 16,000 doses of
anthrax. This vaccine was adm nistered to approximtely
7,000 study participants. Reported |ocal reactions at the

i muni zation site ranged between three percent to 36 percent



of the initial series of doses, and three percent to 33
percent of the booster doses, depending on the lot. Reported
mld reactions were three percent to 20 percent of all doses.
Reported noderate | ocal reactions were one percent to three
percent of doses. Severe reactions were reported for |ess

t han one percent of doses. System c reactions were reported
in four cases during the five-year reporting period. These
reactions included fever, chills, nausea and general body

aches, and were reported to have been transient.

The Division of Biologics Standards determ ned that the data
subm tted by CDC supported licensure of the vaccine. On
Novenber 10, 1970, the Division of Biologics Standards issued

a product license to MDPH to nmanufacture ant hrax vacci ne.

Approved | abeling for the anthrax vacci ne states that

i mmuni zation with this product is reconmended for individuals
who may conme in contact with animal products that may be
contam nated with Bacillus anthracis spores, and for

i ndi vi dual s engaged in diagnostic or investigational
activities which may bring themin contact with Bacill us
anthracis spores. It is also recommended for persons at high
ri sk, such as veterinarians and others handling potentially

i nfected ani mal s.

The approved | abeling also states that anthrax vaccine is to
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be adm ni stered subcutaneously (injected under the skin).
After the initial dose of 0.5n, further doses of 0.5m are
adm ni stered at two weeks, four weeks, six nonths, 12 nonths

and 18 nonths, thereafter, with yearly boosters.

THE PANEL REVI EW

The Public Health Service Act, under which biologics such as
vacci nes were |licensed, required evidence of safety, purity
and potency. After the D vision of Biologic Standards was
transferred fromN Hto FDA, expert panels were assigned to
review i nformati on on biol ogical products, including vaccines
that had been on the market prior to the transfer. The
review was initiated in order to verify whether existing data
supported the safety and efficacy of narketed biol ogical

product s.

Bi ol ogi cal products were divided into one of six categories.

FDA assigned responsibility for initial review and
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recommendation for all products in these six categories to
separ at e i ndependent advi sory panels of outside scientific
experts, collectively known as the Advisory Review Panel

The Advi sory Revi ew Panel al so was charged with advi sing FDA,

in the formof a report, on classification of these products

into one of the follow ng categories: Category | - safe,
ef fective and not m sbranded; Category Il - unsafe,
i neffective or m sbranded; Category IIl - insufficient

information, further testing required.

Based upon their review of avail able data, the Advisory

Revi ew Panel recommended that the anthrax vaccine
manuf act ured by MDPH be cl assified as a Category | product
and that appropriate |licenses be continued based upon
substantial evidence of safety and effectiveness of this
product. The safety data fromthe CDC trials and the
efficacy data fromthe Brachnman et al. trials were the basis
for these findings. These findings were published in the

Federal Regi ster on Decenber 13, 1985.

Today, it would be difficult to repeat the efficacy studies.
This is because there are no evident populations in the

United States where prophylactic vaccine protection against
natural exposure to anthrax could be evaluated in a clinical

field trial, such as was done in the Brachman et al. study.
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Specifically, the incidence of naturally occurring anthrax in
humans is | ow and sporadic in occurrence, making
identification of a trial target population difficult.

Li kew se, it would be unethical to perform

chal | enge/ protection studies in humans. In addition, human

i munogenicity and safety data would be required. The safety
dat abase obt ai ned by CDC under the |IND woul d be considered a
reasonabl e pre-licensure database for evaluating a safety

study today.

POST- MARKETI NG EXPERI ENCE

Since |licensure in Novenber 1970, |ivestock workers,
veterinarians, |ab workers and researchers who are at risk
for infection have used the anthrax vaccine. The
manuf act urer provi ded FDA the follow ng information regarding
distribution. From 1974 to 1989, approxi mtely 68,000 doses
were distributed. In 1990, approximately 268, 000 doses were
distributed. Between 1991 and April 1999, we understand that

approxi mately 1,200, 000 doses were distri buted.

It is not possible to give a precise nunber of persons who
received the vaccine prior to use in QOperation Desert Shield

and Operation Desert Storm W estimate that approximtely
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7,000 subjects received approximately 16, 000 doses of the
vaccine during clinical trials conducted by CDC. In

addi tion, between 1974 and 1989, our files show approxi mately
68, 000 doses were distributed. This is sufficient to

vacci nate about 11,000 people with the full six-dose reginen
of the currently approved anthrax vaccine. It is possible

t hat sonme doses distributed were not used, or that some

i ndividuals did not receive the full course of the vaccine or

t hat sone doses were used for annual boosters. Thus, it is

not possible to accurately report the precise nunber of

peopl e vacci nated between 1974 and 1989.

According to CDC, from 1962 to 1974, 27 cases of anthrax
occurred in the “at-risk” populations in the United States.

O those, 24 cases occurred in unvaccinated individuals, one
case after the person had been partially imunized with one
dose of the vaccine and two cases after individuals had been
partially inmmunized with two doses of the vaccine. No
docunent ed cases of anthrax were reported for individuals who

had recei ved the recommended si x doses of the vacci ne.

VACCI NE ADVERSE EVENT REPORTI NG ( VAERS) - ANTHRAX
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Wth regard to safety data, FDA and CDC jointly operate the
VAERS. FDA uses this systemto track adverse events possibly
associated wth |icensed vaccines. Reporting of adverse
events associated with the use of anthrax vaccine is
voluntary for individual healthcare providers. The vaccine
manuf act urer, however, nust report to FDA all reports of

adverse events of which they are aware.

The report of an adverse event to VAERS is not docunentation
that a vacci ne caused the event, only that the event occurred
soon after the vaccine was adm ni stered. Doctors and ot her
heal t hcare providers are encouraged to report serious or
unexpect ed adverse events follow ng vaccination, whether or
not they believe that the vaccination was the cause of the
adverse event. Since it is difficult to distinguish a

coi ncidental event fromone truly caused by a vaccine, the

VAERS dat abase contai ns events of both types.

It shoul d be enphasi zed that adverse event reports can be
made by a heal thcare professional, a patient or anybody el se.
If a patient’s physician does not file a VAERS report, the
patient can do so. FDA encourages individuals to report to
VAERS any clinically significant adverse event occurring

after the adm nistration of any vaccine licensed in the
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United States. Reports to VAERS may be made in witing or by
calling a toll-free nunber, 1-800-822-7967. Reporting
instructions are available on the Internet at

www. f da. gov/ cber/vaers. htnl .

Wil e the data gathered fromthe VAERS system can serve as a
useful tool in identifying potential problens, the reports on
ant hrax vacci ne received thus far do not raise any specific
concerns about the safety of the vaccine. As nore people
recei ve the vaccine, the nunbers of adverse events reported
will increase. FDA continues to view the anthrax vacci ne as
safe and effective for individuals at risk of exposure to

ant hr ax.

LOT RELEASE

As nentioned above, because of the conpl ex manufacturing
processes for nost biol ogical products, each product |ot
under goes thorough testing for purity, potency, identity, and
sterility. The anthrax vaccine is subject to |ot rel ease.
FDA reviews the lot release protocols show ng results of
applicable tests and | ot sanples are submtted for possible
testing by FDA. The manufacturer may not distribute a |ot of

the product until CBER releases it. The |ot rel ease program
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is part of our multi-part strategy that hel ps assure product
safety by providing a quality control check on product

speci fications.

FDA' s CONSULTATI ON W TH THE DEPARTMENT COF DEFENSE ( DOD)
REGARDI NG THE ANTHRAX VACCI NE | MMUNI ZATI ON PROGRAM

FDA has not had an official role in the devel opnent or
operation of the Departnent of Defense s Anthrax Vaccine

| muni zation Program (AVIP), including the AVIP tracking
systemor the program s adverse event reporting system In
March 1997, DOD briefed FDA about their draft plan for the
possi bl e use of the anthrax vaccine to inoculate United
States mlitary personnel according to FDA approved | abeling
for six doses adm nistered on a specified schedul e over

ei ghteen nonths. Subsequently, FDA | earned that the DOD pl an

had been adopt ed.

In July 1998, DOD requested that CDC, in conjunction with the
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Heal th Resources and Services Adm nistration, National
Vaccine Injury Conpensation Program (VICP), organize and
coordinate a programto eval uate VAERS reports for the

ant hrax vaccine. |In response to the request by DOD, a group
of non-governnent nedi cal experts was convened by the VICP in
the fall of 1998 as the Anthrax Vaccine Expert Committee
(AVEC). These experts have been reviewi ng all VAERS reports
for the anthrax vaccine. Representatives of VICP, FDA, CDC
and DOD have attended neetings, and FDA has provi ded
information to assist the commttee in its deliberations.
AVEC is unique in that it provides an independent civilian
expert assessnent of adverse events reported for the anthrax

vacci ne.

CONCLUSI ON

M. Chairman, we believe the anthrax vaccine is a safe and
effective vaccine for the prevention of anthrax disease - an
often-fatal disease - when used according to FDA approved

| abel. Qur confidence in this vaccine, |like all vaccines, is
based upon four conponents: first - the review of
manufacturing and clinical trials and subsequent clinical

| aboratory experience with the vaccine; second - ongoing

i nspections of the manufacturing facility; third - our |ot

rel ease requirenents; and fourth - our ongoing collection and

17



anal ysis of adverse event reports. So far, the data gathered
from VAERS reports on anthrax vaccine do not signal concerns
about the safety of the vaccine. The Agency will continue to
closely nonitor and investigate reports of serious adverse
events received on all vaccines, including anthrax, to assure

that only safe products are on the market.

We appreciate the Commttee's interest in this very inportant

t opi c.
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