] 1
029g 5

FOOD AND DRUG ADMINISTRATION <Al -9 P19
CENTER FOR BIOLOGICS EVALUATION AND RESEARCH
VACCINES AND RELATED BIOLOGICAL

PRODUCTS AISVISORX COMMITTEE

+ + + + +

MEETING
+ + + + +
WEDNESDAY,
DECEMBER 14, 2005

+ + + 4+

The meeting was held in the Versailles
Ballroom of the Holiday Inn Select, 8120 Wisconsin
Avenue, Bethesda, Maryland, at 9:00 a.m., Gary

Overturf, Chairman, presiding.

MEMBERS PRESENT:

GARY D. OVERTUR%, M.D., Chairman

CHRISTINE WALSH, R.N., Executive Secretary
MONICA M. FARLEY, M.D., Member

This transcript has not been edited or
corrected, but appears as received from the commercial
transcribing service. Accordingly, the Food and Drug
Administration makes no representation as to its
accuracy.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

&

}
.
Pesansan
f:ﬁ '




MEMBERS PRESENT (Continued) :

RUTH A. KARRON, Member

DAVID MARKOVITZ, M.D., Member

STEVEN SELF, Ph.D., Member

BONNIE M. WORD, M.D., Member

BRUCE GELLIN, M.D., M.P.H., Temp. Voting Member
PAMELA McINNES, D.D.S, Temp. Voting Member
MELINDA WHARTON, M.D., M.P.H., Temp. Voting Member
SAMUEL MALONARDO, M.D., M.P.H., Acting Industry

Representative

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




CONTENTS

PAGE
Presentation of Appreciation Plagques . . . . . . 4
Introductions . <
Safety and Efficacy of Merck Rotavirus Vaccine:
FDA I#troduction, Dr. Rosemary Tiernan . . . . . 13
Sponsor Presentation, Dr. Mark ﬁagarazzi . . . . 15
FDA Presentation:
Dr. ﬁosemary Tierman . . .« .+ « .+ « - « . . 99
Dr. Hector Izurieta T AC
Publi; Comments, Dr. Paul Mendelman B X
FDA Presentation of Questions . . . . . . . . 177

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
. 1323 RHODE (SLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

PROCEEDINGS

{(9:02 a.m,)
CHATIRMAN OVERTURF: 1I‘d like to call the
meeting of the Vaccines and Biological Advisory
Committee to order for December. l4th.
The first matter of business is presented
by Dr. Baylor.

- DR. BAYLOR: Good morning. We have two
committee members that I want to point out to the
ccmmittee this morning, and we wanted to present
plaques for their service to them.

The first person is Dr. Gary Overturf, our
Chair, and his term was from February ‘02 to the end
of January ‘'06. Dr. Overturf also served as a member
of two site wvisits, one for the Laboratory of
Bacte?ial Polysaccharides back in November of 2002,
and he also served as a member of the site visit on
the L?boratory of DNA Viruses, and that was back in
March of ‘04.

Gary, we really thank you for your
contributions. Thank you for all the service, and

we're very appreciative of your contributions to the
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FDA apd VRBPAC.

(Applause.)

DR; BAYLOR: And the second person is Dr.
Davidearkovitz. His term was aiso from\Febrﬁary 02
to the end of January ‘06, and David served as at the
site visits for the Laboratory of Methods Development
back in January of ‘03. He also chaired the
scientists for the evaluation of the Laboratory PF
Respiratory Viral back in November of 2004 and also
the site visit to the Laboratory Of’RetrovirusesAand
the Laboratory of Mental (phonetic) Regulation back

in April of 2005.

David, are you -- oh, she switched that.
(Laughter.)
DR. BAYLOR: We also appreciate your

serviée and your contributions to the FDA.
(Applause.)
DR. BAYLOR: Thanks again to both of you.
CHAIRMAN OVERTURF: It goes to show you
that the years of service and good intentions are
lined by plaques.

I would like to turn the meeting over to
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Christine Walsh who has some administrative matters to
address.

MS. WALSH: Good mornihg, I‘m Christine
Walsh; the Executive Secretary for today’s meeting in
the Véccines and Related Biological Products Advisory
Committee. I would like to welcome all of you to this
meeting of the Advisory Committee.

Both today and tomorrow’s session will
consist of preseritations that are openqto the public.

I would 1like to reguest that everyone
pleasé check your cell phones and pagers to make sure
they are off or in the silent mode.

Due to a family emergency Ms. Cindy
Provine, our consumer representativé, will be unable
to attend this meeting.

I would now like to read into the public
record the conflict of interest statement for today’'s
meeti@g.

| The Food and qug Administration is
convening today’s meeting of the Vaccines and Related
Biological Products Advisory Committee under the

authority of the Federal Advisory Committee Act of
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1972.‘ Wwith the exception of the industry
repreéentatives, all members and consultants of the
committee are special government employees or regular
federal employees from other agencies and are subject“
to the federal conflict of interest laws and
reguiations.

The following information on the status of
this Advisory Committee’s compliance with federal
ethics and conflict of interest laws, including but
not limited to 18 USC 208 and 21 USC 355(n) (4), is
being provided ;o participants in today’s meeting and
to the public.

FDA has determined that members of the
Advisory Committee and consultants of the committee
are in compliancé with federal ethics and conflict of
interest laws, including but not limited to 18 USC 208
and Zi USC 355(n) (4).

Under 18 USC 208, applicable to all
goverpment agencies, and 21 USC 355(n) (4), applicable
to certain FDA committees, Congress has authorized FDA
to grant waivers to special government employees who

have financial conflicts when it is determined that
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the agency’'s need for a particular individual services
outweﬁ.ghs his or her potential financial conflict of
interest, Section 208, and where participation is
neceséary to afford essential expe:rtise, Section 355.

Members and consultants of the committee
who gre special government employees at today’'s
meeting, including special government employees
appoihted at temporary voting members, have been
screened for potential financial conflicts of interest
of their own, aé well as those imputed to them,
including those of their employer, spouse, or minor
child related to the discussions of the safety and
efficacy of RotaTeqg manufactured by Merck & Company,
and ti'1e éaféty and efficacy of Zostravax manufactured
by Mérck & Company. These interests may include
investments, consulting, expert witness testimony,
contrécts, grants, credos, teaching, speaking writing,
patents and royalties anciqprimary employment.

For today’'s agenda regarding ;I‘opic 1, the
committee will reView and discuss the safety and
efficacy of RotaTeq, manufactured by Merck & Company.

For Topic 2, the committee will review and
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discuss the séfety and efficacy of Zostravax,
manufactured by Merck & Company.

In accordance with 18 USC, Section
208(5)(3), wai;ers have been granted to the following
special government employees. Please note that all
interests are in firms that could potentially be
affected by the committee‘’s discussions.

Dr. Ruth Karron for unrelated consulting
with a competitor for which she receives less than
$10,0QO per year;

Dr. Thomas Fleming for unrelated
consulting with a competitor for which he receives
less Ehan $10,001 per year.

Dr. Daniel Scharfstein for unrelated
consulting with a competitor for which he receives
less than $10,001 per year, and ownership of stock in
the sponsor currently valued at less/than $10,001 per
year.i

A copy of the writtenywaiyer statement may
be obtained by submitting a written request to the
agency’'s Freedom of Information Office, Room 12A30 of

the Pérklawn Building.
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In addition, there may’ be regulated
industry and other outside organization speakers
making presentation. These speakers may have
financial interests associated with their employer and
with 'other regulated firms. The FDA asks in the
intefest of fairness that they adﬁress any current or
previous financial involvement with any firm whose
produét they wish to comment upbn.

These individuals were not screened by the
FDA for conflict of interest.

Dr. Samuel Malonardo is serving as the
indusﬁry representative for Topic 1, acting on behalf

of all related industries and is employed by Johnson

- & Johnson.

Also, Dr. Seth Hetheringéon is serving as
the industry representative for Topic 2, acting on
behalf of all industry and is employed by Inhibitex,
Incorporated.

Industry representatives are not special
government employees and do not vote.

This conflict of interest statement will

be available for review at the registration table.
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We would 1like to remind members and
consultants that if the digcussicns involve any other
products or firms not already on the agenda for which
an FDA participant has a personal or imputed financial
interest, the pa;ticipants need to exclude themselves
from\such involvement, and their exélusion will be
noted for the record.

FDA. encourages all other participants to
adviée the committee of any financial relationships
that you may have with the sponsor, its product, and
if known, its direct competitors.

That ends the conflict of interest
statement. Dr. Overturf, I turn the meeting back over
to you.

| CHATIRMAN OVERfURF: Again, I'd like to
welcoﬁe the membérs of the committee, and at this time
I‘d like to have the committee members introduce
themselves and tell us where they’‘re from and who they
represent.

I'l1l start with Dr. self.

DR. SELF: I'm Steve Self, University of

Washington and Hutchinson Cancer Research Center in
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Seatﬁle.

DR. KARRON: Ruth Karron, Johns Hopkins
University.

DR. MALONARDO: Sam Malonardo, Johnson &
Johnson.

DR. WORD: Bonnie Word, Baylor College of
Medicine, Texas Children’s Hospital.

DR. . GELLIN: Bruce Gellin, National
Vaccine Program Office, Department of Health and Human
Services.

DR. WHARTON: Meliﬁda Wharton, National
Immunization Program, Centers for Disease Control and
Preveﬁtion.

DR. MciNNES: Pamela McInnes, National
Institute of Allergy and Infectious diseases, NIH.

DR. ROYAL: Walter joal, University of
Maryland, Schooi of Medicine.

DR. FARLEY: Monica Farley, Emory
University, Schobl of Medicine.

DR.  MARKOVITZ: David Markovitz,
Univefsity of Michigan.

CHAIRMAN OVERTURF: And I‘m Dr. Gary
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Overturf. I'm from the University of New Mexico,
School of Medicine.

I'd like to open the meeting now by a
brief introductipn by the FDA by/Rcsemary Tiernan.

DR. TIERNAN: Good.morning, everyone, and
welcdme to t:hé Vaccines and Related Biological
Prodt;cts Advisory Committee meeting, the VRBPAC, where
they will consider Merck'’s Rotavirus vaccine, RotaTeq.

But before we have the staff from Merck
begiﬁ their presentations, I’d-jﬁst like to review
some bf the gquestions that we’re asking the Advisory
Committee to consider today, and you can keep them in
mind during the presentations this morning.

The first question will be: are the
available data adequate to supportqthe efficacy of
RotaTeqg in,preventing Rotavirus gastroenteritis cause
by serotypes Gl, G2, G3, G4 and G serotypes that
contain Pl, example GY9 when the first dose of vaccine
is administered at six to 12 weeks of age followed by
two sﬁbsequent doses separated by four to ten week
intervals? If not, what additional information should

be provided?
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And the second question: are the
available data adequate to support the safety of
RotaTeq when used in a three dose series beginning
with the first does again at six to ;2 weeks of age
followed by two additional doses separated by four to
ten-week intervals? If not, what additional
infofmation should be provided?.

| And then the third question:  please
ident;ify any other issues that should be addressed,
inclqding post licensure studies. = In particular,
please address the assessment of intussusception, the
appli:cant 's proposed pharmacovigilance plan,
concomitant use with other routinely administered
vaccines, and the wuse of the wvaccine in
immunocompromised children, such as those with HIV, or
child:ren taking steroids or other immunosuppressant
thérapies or other special populations.

So I think we’ll let the staff at Merck
unless, Dr. Overturf, you have any other comments
about the questions.

CHATRMAN OVERTURF\: Any questions from the
committee?
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(No response.) .
DR. BAGARAZZI: Good morning, everyone,

members of the committee, members of FDA, and ladies

My name is Mark Bagarazzi, Director of
Regulatory Affairs for Merck Research Laboratories.
It’s my pleasure to introduce to you today RotaTeq, a
vaccine that has the potential to virtually eliminate
the morbidity and mortality due to rotavirus
gastfoenteritis, one of the most significant
unaddressed infectious diseases bf infancy and
childhood.

It’s an honor to represent everyone who
has ﬁlayed a role in generating the scientific
evidence used to support and generate .the scientific
evideﬁce to establish the safety and efficacy of this
live pral*intravalent (phonetic) rotavirus vaccine.

With the over 400 clinical investigators
and their staffs, we had over 70,000 families that
enrolled their children into the study and the
hundréds of my colleagues at Merck.

We are proposing for your recommendation
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that uthis oral pentavalent vaccine be authenticated
for the prevention of rotav;irus gastroenteritis in
infants and young children caused \by the serotypes G1,
G2, é3,h G4 and G Sero;,ypes that contain P1l, for
example, G9, and that RotaTeq be administered as early
as six weeks of age.

These G and T serotypes represent the most
prevdlent types isolated here in the United States.

The Advisory Committee ‘had préviously
recei{ved a briefing document from Merck that goes into
more detail than what we have time tak present here
this morning. - The outline for our presentation this
morning is as follows. 1’11 briefly review the
disease burden of rotavirus gastroenteritis worldwide,
and then I’'ll introduce the c¢linical development
program of RotaTeq by outlining the major safety,
efficacy and immunogenicity objectives of our Phase 3
program.

Then I'll be turning the ppdium over to
Dr. Penny Heaton who will describe the scope of
rotavirus disease specifically here in the United
States, and she’'ll spend the majority of her time
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sharing with you the actual»c}inical trial results
supporting RotaTeq’'s safety and efficacy.

Dr! Heaton will conclude by outlining the
benefgt»risk p;ofile that supports ' the proposed
indication for RotaTeq.

So the wheel-like rotavirus particles you
see here in the slide are responsible and the leading
cause of severe diarrhea in infants and young children
both here in the United States and worldwide as well.
The rotavirus infects wvirtually all children by the
time they reach their fifth birthday.

The CDC estimates that worldwide roughly
1,000?children/die every day- from rotavirus. The
dehydfation that results from the vomiting and
diarrﬁea leads to over two million hospitalizations
worldwide every year, and that’s 55,000 to 70,000
hospiéals that children are hdspitalized.every'year in
the United States alone.

The virus affects a;l children egqually.
It doesn't discriminate on the basis of“socioeconomic
status, environmental conditions or geographic area.
Once infected, a child growing up heie in the United
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Statgs has the same chance of developing severe
gastxjoente.ritis characterized by the fever, vomiting
and :diarrhea és does the child living in the
developing world.

Merck’s development of RotaTeqg began in
earnest in 1993 with our proo\f of concept study when
we showed that a quadrivalent version of the vaccine
was efficacioﬁs. This was followed by a study qf
different formulations to demonstrate that the
vaccihes could be st‘ored at refrigerator temperatures
and buffered to neutralize stomach acid.

In 1998, we initiated a dose ranging study
to determine thé/dose that we should i:a;ke into Phase
3. During the course of the dose ranging study, the
first?reports of an association between Wyatt’s rhesus
tetravalent rotavirus vaccine and the intestinal
obstruction known as intussusception caﬁze to light in
the summer of 1999.

These reports changed our plans for Phase
3 since we now set out to design a study that would
show that this association did not exist for our
bovine reassortant vaécine.
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We designed a placebo controlled study
that would enrbll a minimum of 60,000 subjects which
was réviewed and ultimately endorsed by this committee
and the FDA in May of 2000, and in January 2001, we
enrolled the first subjects into the trial that we
named the rotavirus efficacy and safety trial, orx
REST..

So ultimately over 70,000 subjects were
enrolled into REST to demonstrate that RotaTeq did not
increase the risk of intussecptidn relative to placebo
within 42 days of any dose, thus satisfying the
primary safety hypothesis by meeting the prespecified
statistical criteria for this étudy.

There were two other Phase 3 studies that
contributed to the overall safety database for
RotaTéq. In addition to REST, our Protocol 7, which
was a study to confirm the efficacy of our final
formuiation of RotaTeq, and our Protocol 9, which was
a study to establish the consistency of our
manufacturing process, enable us to show that RotaTeq
is generally well tolerated with regard to all adverse

advents and also with regard to adverse events that we
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call of special interest. Those are the symptoms of
gast#oenteritis, the fever, vomiting, diarrhea, and
irritability.

The efficacy of RotaTeq was assessed in
both our Protocol 7 and in the REST trial. We set out
to demonstrate RotaTeqg’'s efficacy against the
serotypes contained in the wvaccine that are
responsible for approximately 90 percent of disease
here in the United States.

The integrated énalysis showed that
RotaTeq prevents over 98 percent of the most severe
cases  of gastroenteritis as graded by our
investigators, aﬁd prevents fully thréemquarters of
all disease of any severity.

The large sample size of the REST trial
also enabled us to assess RotaTeq’'s ability to reduce
health care encounters, and we show that RotaTeq
reduced the numbér of hospitalizations and emergency
department visits for rotavirus by over 94 percent.

There were also two main immunogenicity
objectives 1in our Phase 3 program. First, the

consistency of the RotaTeq manufacturing process was
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demonstrated by comparing the immunogenicity of three
consécutive lots of vaccine in our Protocol 9.

And finally, in a substudy of the REST
trial, the immunogenicity of the currently licensed
vaccines of two to six month olds was assessed to
demonstrate that RotaTeqg can be intégrated into the
current immunization schedule of infants.

So now before I hand over the podium to
Dr. Heaton, I’'d like to point out several consultants
that are attending today’s meeting who will be
available as -a resource during the committee’'s
deliberations and discussions.

Drs. Fred Clark and Paul Offit from the
University of Pennsylvania andNChildren’s Hospital of
Philadelphia, who pioneered the work on the human
bovine reassortants that are the backbone of this
pentavalent vaccine.

DrL)Ken Holmes and Dr. Janet Wittes, who
I don’t think has arrived yet, but they served as
chair and statistician that oversaw the Phase 3
program in their roles on a Data and Safety'Monitoring

Board.
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And Dr. Gary Marshall of the University of
Louisville, who was a participant as an investigator
in the REST trial.

And Dr. David Matson who served as
principal investigator for the almost 200 sites that
participated in REST here in the United States.

So now Dr. Heaton will provide the actual
details regarding rotavirus disease here in the United
States, and the clinical trial results from RotaTeq.

DR. HEATON: Well, thank vou, Dr.
Bagarézzi, and good morning, everyone.

It was six and a half years ago that I
stood here and presentéd to this committee Merck'’s
plan for moving forward with development of the
pentavalent humaﬁ bovine reassortant rotavirus vaccine
in the face of safety concerns about intussecption
with the rhesus vaccine. So I'm happy to tell you
that that plan has now come to fruition, and it’s my
honor: today to present to you the safety, efficacy,
and ifnmunogenicity data to support the licensure of
RotaTéq.

I'm going to begin my presentation with a
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brief review of the epidemiclogy of rotavirus and the
basis for developing a multivalent wvaccine. I'11
provide you with a description of the characteristics
of the vaccine, and I will give you:an overview of the
Phase 3 clinical trials, including some detail about
the large scale rotavirus efficacy and safety trial to
evaluate intussecption.

But I want to spend the bulk of my time
sharing with you the results of the efficacy, safety,
and immunogenicity endpoints of the Phase 3 studies.

As Dr. Bagarazzi mentioned, rotavirus is
the leading cause of diarrﬁeal related deaths
worldwide and a major cause of morbidity among
childrén in the United States. CDC estimates that
rotavirus accounts for four to six percent of all
pediatric hospitalizations, and that the risk of
developing severe rotavirus gastrcenteritis and being
hospitalized does not vary by geographic region.

CDC has recently updated their estimates
of the burden of rotavirus diseése in anticipation of
1icenéure of this vaccine, and they’ve showed that the

disease burden estimates have remained the same over
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the last decade. The same number of hospitalizations,
the same number of emergency department visits are
occurring now that occurred in the mid-’90s.

Thi; pyramid shows the outcome of
rotavirus infections in the United States each year.
All children are-infected early in life. By the time
a child reaches their fifth birthday, two out of three
will have had a symptomatic infegtion.with rotavirus.
One out of ten will have visited their physician for
rotavirus. One out of 17 babies will have been to the
emergency room with rotavirus gastroenteritis, and one
out 6f 65 will be hospitalized for rotavirus
gastroenteritis.

Although uncommen, deaths still do occur
in the United States. CDC estimates that there are
about 20 to 60 deaths every year from rotavirus.

There are five strains that cause the
majority of rotavirus disease here in the United
Stateé and worldwide. Before I discuss those strains,
I wanﬁ to go over the structure of the virus and how
the virus is classified into serotypes.

So this is a picture of the virion. 1It's

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
'1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

25

a non-enveloped virus that contains 11 segments of
double stranded RNA, and each of those segments codes
for one or two proteins.

The two most important protein

s with
respect to immunity are the outer surface
glycoproteins shown here in yellow, and we call that
the G protein for short, and then this attachment
protein which is protease senéitive, which we call the
P protein. These two proteins induce neutralizing
antibpdies and they are used to classify rotaviruses
into their G and P serotypes. So each virus is
classified according to their ¢ and P type.

Now, the serotypes,ghat account for over
90 percent of rotavirus disease in Ehe United States
are Gl, G2, G3, and G4, and the P type that is most
commoﬁly associated with these G types is serotype
Pla, which you may have also seen referred to as P
genotype 8. |

The clinical manifestations of rotavirus
gastréenteritis are fever, vomiting, and watery
diarrhea, and the features that distinguish rotavirus

gastroenteritis and non-rotavirus gastroenteritis are
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twofold. One is that rotavirus causes vomiting.

In this study by Rodriguez, et al., that
was published in the late ‘70s, 96 percent of children
that . has rotavirus positive gastroenteritis had
vomiting compared with only 58 percent of rotavirus
negative gastroenteritis.

And, of course, when a child is vomiting
five to ten times a day, then oral rehydration becomes
impractical.

Thé second feature of;this disease that
distinguished . it from other forms of rotavirus
gastroenteritis 1s the duration of the illness.
Rotavirus lasts on average six days, and that extended
duration of the illness with the Vomiting together can
cleariy lead to dehydration which may require
hospitalization and death if supportive care is not
available.

The basis for ©preventing rotavirus
gastroenteritis through vaccination comes from studies
of wild type disease. Dr. Velasquez and his
colleagues in the 1990s publisﬁed‘a study where they

had followed a cohort of children near Mexico City
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from birth through two years of age. They followed
them weekly collecting stools and'then collected sera
about every four months.

And what they found in that study is that
rotavirus infection induced immunity against
subsequent episocdes of rotévirus/gastroenteritis, and
that immunity was greatest against severe disease, but
there was also substantial protection against mild
gastrgenteritis.

The other significant finding from that
study is that the immunity induced by rotavirus is
strain specific. So particularly with the first
infection. 8o, therefore, we developed a multivalent
rotavirus vaccipe containing the most prevalent
serotypes to provide the most comprehensive protection
possible.

This slide shows the characteristics of
RotaTeq. It is an oral vaccine, and the formulation
consists of a buffer and stabilizer. The buffer
protects the vaccine strains from gastric acid so that
it may be administered orally, and the stabilizer

provides for stabilization at refrigerated
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températures and for 24 months.

| The vaccine can be administered directly
from the tube. The tubes are shown here. They’'re a
plastic dosing tube with a twist off cap, and it’s
easy to administer. You just twist the cap to the
right to break the seal, then unscrew the cap, and you
can administer the vaccine directly to the infant from
the tube.

It is a three-dose regimen that will
easily be integrated into the routine immunization
schedules. The first does is given at age six to 12
weeks, and then subsequent doses can follow at one to
two-months intervals.

And it contains ‘five human bovine
reassortants. The human sérctypes that are
represented in the vaccine are G1, G2, G3, G4, and P1,
and the bovine strains that are represented are G6 and
P7.

This is a schematic of how the vaccine was
developed, and here we have the parent strain of the
vaccine, the bovine WC3 rotavirus. This virus was

isolated from a calf at the Wistar Institute. That’s
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Wistar Calf 3, or WC3, in 1981, and it was purified
and actually evaluated in several vaccine trials over
the 1980s.

The hope was that this heterologous animal
virus would induce immunity against human disease, but
it’s naturally attenuated for humans. So it wouldn‘t
be pathogenic or cause side effects. |

~Well, what they found in those early
trials of the WC3 vaccine is that, indefad, it was well
tolerated. It did not induce’side\\e’f,ﬁ‘ects, but the
efficécy was inconsistent across studies. So,
therefore, we developed human bovin,e reassortants that
consist of the bovine backbone with human outer
surface proteins.

Rotaviruses nat:urally; reassort their
genetic segments in cell culture, So we took
advantage of that natural property, coinfected in cell
culture with the bovine WC3 strain and the human
rotavirus strains of interest, so Gl, G2, G3, and G4,
and then we selected out the reassortants that we
wanted to include in the vaccine.

So we have here a bovine backbone with a
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human outer surface Gl, and this is the bovine
backbone with the human outer surface G2 and P1 and
then . G2, G3, and G4, and these five strains are
suspended in the formulation that make up the ;accine.

Now I’'d like to move into an overview of
the development program for RotaTeg. 'As Dr. Bagarazzi
shared with you earlier, we 1icegsed the technology
for Lthef vaccine from Children’s Hospital of
Philaﬁelphia in the early l996s.1 Wé did a proof of
concept study in 1993 to 1994 that showed that the
vaccine was well tolerated, and it was ‘100 percent
efficacious against severe disease.

We then went on to,develqp the liquid
buffefed.formulation so that we cquld give the vaccine
orall? without preadministration:of an antacid and so
that it would be stable in the refrigerator, and that
study . showed that\the véccine was well tolerated, and
the immunogenicity of the buffered formulation was
similar to that of an unbuffered formuLatioh.

We went on then to do a study to establish
the dose and serotype composition of the vaccine, and

when that study had just started in 1998, the rhesus
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rotavirus tetravalent vaccine, or Rotashield, which
I'm just going to refer to as "the rhesus vaccine" for
the rest of this presentation, was licensed and a
uhivérsal recommendation %as given by the ACIP.

Then’approximately a year later 1is when
the reports of intussecption came about with the
rhesﬁs vaccine.

So let’s talk a little bit about what
intussecption is. Intussecption is a naturally
occurring illness where the bowel telescopes in on
itself, and it can get clogged, and you can have
compromise of the vascular supply of the bowel wall.
There can be necrosis and even perforation of the
bowel wall.

The etiology is not well defined.
Adenovirus has  been consistently associated with
intussecption in several studies. It is an uncommon
illness occurring in about one out of 2,000 infants
per year.

The peak incidence is between five and
nine months of age, and it occurs more commonly in

males than females, and we're not certain why. The
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trea;ment is typically with an enema or surgery, and
the mprbidity and mortality is low if the diagnosis is
made early. However, if the diagnosis is delayed, it
can besfatal. |

Now, the/cases of intussecgﬁion that were
reportéd with the rhesus Vaccine’clustered during the
two wéeks after the first dose and the week after the
second dose. This slide was adapted from the New

England Journal of Medicine article with the CDC

studies of the rhesus vaccine and intussecption, and
as you can see here, the highest risk of intussecption
with this vaccine was during this first two-weeks
after the first does, and there was also an increase
during the first week after the second dose.

So we had to deciderif we were going to
move forward with our vaccine program, and we made
that decision based on these factors.

Firsﬁ of all, as I’'ve already shared with
you, there is a public health need for a safe and
effective rotavirus vaccine.

Second, by the time these;studies were

available we already had data from the Phase 2 trials
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that said that our vaccine was 100 percent efficacious
against severe disease and 75 percent efficacious
against an} severity of rotavirus gastroenteritis, and
at that point Lwe had only seen a single case of
intussecption in the Phase 2 trials in over 2,400
infants that had been vaccinated.

The other reason we decided to move
forward is we had evidence to suggest that the
intussecptién seen with the rhesus wvaccine may be
specific to that strain. First of all, there are
studies to indicate that wild type rotavirus is not a
major contributing cause of intussecption. So there
was reason to think this would not be a class effect.

Secondly, there are several preclinical
and clinical differences between the Ltwo vaccines, as
I outlined in the background document for you. For
example, we looked at the two vaccines in mice. You
get systemic spread with the rhesus vacdcine seeding at
distal siteé with hepatitis and death in SCID mice,
and we did not see that with the RotaTeq vaccine.

And there are also differences in the

clinic with respect to reactogenicity, with high
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fevers in some of the trials thezrhe‘éus vaccine during
the week after: tfle dose, which we’ve not seen with our
RotaTeq vaccine.

So based on all of these reasons, we
deveioped a plan to move forward to evaluate the
safety of RotaTeq with respect to intussecption. We
presénted that plan to the FDA Advisory Committee in
May of 2000 and received approval to move forward.

This slide shows vtﬁe studies that make up
the Phase 3 programn. So we moved forward with the
large scale rotavirus efficacy and safety trial that
I‘ll refer to as REST.

We also had two other smaller Phase 3
studies, the dose confirmation efficacy study which
was done to confirm the e*fficac‘y of the final dose of
the wvaccine, and then the consistency lot study to
demonstrate the consistency of tiqé manufacturing
process.

So I‘'m going to begin shariﬁg results with
you now, and I want to start with the intussecption
since. that was a concern with another rotavirus
vacciﬁe. .80 I‘d like to share with you the highlights
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of the study design of REST.

The same size of REST called for a minimum
of 60,000 sub
either'vaccine or placgbo._ After 60,000 subjects were
enro}led, if the’primary safety hypothesis was not
met, we were to enrcll additional groups of 10,000
subjects until either the primary safety hypothesis
was met or ﬁntil we reached a maximum of 100,000
subjects.

The age at first dosé was six to 12 weeks,
and we gave three oral doses at four to ten week
intervals. The areas where we did the study were
areas with good standard of care for intussecption.
We began the study in January of 2001, and the last
patient completed 42 days of\safeiy follow-up in April
of 2005.

The REST primary safety hypothesis was
that = RotaTeq would not increase the risk of
intussecption relative to placebo within the 42-day
period after any dose, and to satiéfy that primary
safety hypothesis, two criteria had to be met.

The first c¢riteria was for interim
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monitoring, that during interim monitoring we would
not see an increase in the risk of intussecption among
vaccinees. ’In other words, we wouldn't see a lower
he S5 percent confidence interval for the
relative risk of intussecption ';greater than one and
two Eime intervals following vaccin;étion.

We monitored kids for the ’onel to seven day
period after vaccination and the one to 42 day period
after vaccinatipn to encompass the time of highest
risk of intussecption with the rhesus vaccine.

Secondly, at the end of the study the
uppezr5 bound on the 95 perceﬁt cohfidénce interval for
the relative risk of intussecption héd to be less than
or eéual to two, and that translates into point
es;imates of relatiye risk -- less than or equal to
ten; sorry - and that translates'intvo p;oint estimates
of relative risk of less than or equal to two, which
would: be based on the number of subjects% that we would
expect given -- the number of cases of intussecption
expec;ed given the size of the enrollment.

This is a diagram of our comprehensive
safety monitoring system that we put in\ place to make
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sure that we knew the outcome of the infants in the
study. So we set up a system of active surveillance
at the study sites where we contacted them on days
seven, 14, and\42 after each aoée, and then up to one
yvear after dose one.

So the parents were called, and they were
asked specifically about any hospitalizations, any GI
illnesses, including gastroenteritis and
intussecption.

| If there was a potential case of
intussecption, then /that case was reported to an
independent safety endpoint adjudication committee
that consisted of a pediatric surgeon, a pediatric
radiologist, and a pediatric emergency department
specialist.

They collect the medicél records, the
radiographic films. They were given to that
commiptee, and they would decide, ves, this is a case
or, no, this isn’‘t a case.

Then positively adjudicatgd;intussecption
caseé or confirmed cases ‘were referred to an

independent data and safety monitoring board. They
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would unblind each case as it was reported and make
recommendations for continuing the study, and they

also reviewed all of the serious adverse event data
apprdximately‘every six months,

I'd now like to Jjust provide a few
comments on thefstatis»tic/:al ;_Sroper‘ties of the REST
study design. The goals of the study design and the
extensive safety monitoring system that we had put in
place were twofold.

First of all, we wanted to design a study
that would have a high probability of stopping early
if there were to have been an increase in
intuséecption risk, but secondly, we also wanted to
balance that with a study design <that, would have a
high probability, and if we did have a safe vaccine,
that Qe wduld satisfy the safety criteria at the end
of the study.

So we estimated the probabilities that the
study with each of thése endpoints using Monte Carlo
simulation. With 10,000 different simulations or
possible outcomes, these are the results. So here we

have the outcome for different risk scenarios and
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here%s the probability of stopping early because of an
unsafe vaccine. This is the probability of meeting
the énd of study safety criteria.

So fér a vaccine with a safe profile of
relaﬁive risk of one, this study design left us with
a six percent. chance of erroneously stopping early
because of an unsafe vaccine and a 94 percent chance
of meetingnthe end of study safety criteria. If the
vaccine were to have had a risk profile similar to

that of the rhesus vaccine, as reported by Murphy, et

al., in 2001, the probability of stopping early

because we were unsafe was approximately 90 percent,
and the probability of Meeting' the end of study
criteria was only ten percent.

So.now I'd like to share tﬁe results of
the Phase 3 studies with you. Overall we enrolled and
vacci#ated over 71,000 subjects'in 11 éountries with
over 36,000 receiving 'RotaTeq and - over 35,000
receivirig placebo. Fifty perceﬁt of the enrollment
took place in the United States, about 30 percent in
Finlaﬁd, and then the remaining 20 percent were

distributed among countries in the regt of Europe,

NEAL R. GROSS -
COURT REPORTERS AND TRANSCRIBERS -
1323 RHODE ISLAND AVE., N.W.
{202) 234-4433 WASHINGTON, D.C. 20005-3701 - www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

40

Asia; and Latin America.

This is a diagram showing the safety
follow-up of the subjects in the study. So the 71,799
vaccinated subjects came «frqm ther three Phase 3
studies with 36,000 in the wvaccine group, 35,000 in
the placebo group. Over 99 percent. of children in
each group completed follow-up for théy42 days after
their last dose, and of course, that;s the time period
upon which the primary safety hypotﬁesis was based.

Over 91\percent of children in each group
received all three doées and 42 déYs of safety follow-
up after the last dose. And a slightly higher number,
over 93 percent, received complete idllow—up for one
year after the first dose.

The reason why‘that number is a little
higher is what parents, when it}s a dropout of the
dosing phase of the study, we would continue safety
follow-up with their consent. |

So we had a very small number of children
that were absolutely lost to follow-up, .2 percent in
the vaccine group and .3 percent in the placebo group.

We loocked at detailed safety in a subset
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of about 11,000 subjects, and I'm going to talk about
these subjects a little bit later.

These are the intussecpti\\qn results from
REST. In total, we had 35 investigator diagnosed
cases of intussecption. Ofithese, there\was one case
that could not be adjudicated becausé 0f a malfunction
in the radiographic equipment, and that childr was in
the placebo group.

There were two cases that were negatively
adjudicated, and they were also botvh in the placebo
group. We had 32 positively adjudicated cases. There
were 11 within the 42-day period of a dose, the time
period upon which our primary safety hypothesis was
based:; six in the vaccine group and five in the
placebo group.

There were 17 cases that occurred between
the time period of 42 days after a dose and within the
one year period after the first dose. Seven of those
were ‘in the wvaccine group and ten in the placebo
group. So I'm going to go into‘these cases in a
little bit more detail on the next two slides.

And then we had four cases that were

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS )

1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

i5

16

17

18

19

20

21

22

42

reported to us after the child had éctﬁally completed
the study, and all of those cases occurred in the
placebo group.

We did not have any intussecption cases
repo;ted in the other two Phase 3 studies, Protocol 7
and Protocol 9. |

This graph shows the confirmed
intussecption cases in REST‘within the one vear period
after the dose, We had a total of 28 cases, 13 in the
vaccine group, 15 in the placebo group, with a
relative risk of .9 and a éS percent confidence
interval of 0.4 to 1.9.

This slide shows kthe confirmed
intussecption cases in REST within 42 days of each
dose, and this is, of course, the time period upon
which the primary safety hypothesis was based. So
this is ddée one, dose two, and;dose three, and you
have your line here representing the 42 day mark.

During this time period there were 11
cases, six in/ the Avaccine group and five in the
placebo group for an unadjusted relative risk of 1.2

with a 95 percent confidence interval of .3 to five,
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which is well bélow the upper bound of ten that was
required in order to meet the primary safety
hypothesis.

The cases occurred sporadically. There
was no clustering of vaccine cases alone at any time
aftef a dose, and what's remarkable is there were no
vaccine cases during this first two-week period after
dose one, which was the time period of greatest risk
of intussecption with the rhesus vaccine.

We looked at the characteristics of all of
the cases of intusseéption carefully, and they were
similar to naturally occurring intussecption. The
incidence in infant vears was one in 2;253 overall and
one in 2,101 in the placebo*grdup, which is very
similar to the assumed rate pf one in 2,000 that we
used When designing the study.

There was a male predominance of cases
with i9,ma1es and 13 females overall, and the peak age
at diégnosis was five to nine months with no shift of
cases to younger infants age two to three months.

So in summary, the REST data provide a

high level of confidence in the safety of RotaTeq with
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respect to intussecption. The pﬁimary safety
hypothesis was satisfied. The relative risk of
intuésecption met the prespecified statistical
criteria for c¢linical susceptibility, After we
adjuéted the relative risk for multiplicity with
enroilment of 70,000 subjects,/the/relétive risk was
1.6, with a 95 percent confidence interval of 0.4 to
6.4, again, well below the upper bound of ten that was
requ;red toymeet;the primary safetthy@athesis.

The’ intussecption cases occurred
sporadically. There was no clinical evidence of an
increased ihtussecption risk:among'vaécine as compared
with placebo recipients during the‘one to two week
period after a dqse, and the overall characteristics
of the caée/of intussecption in REST}wére similar to
those‘of naturally occurring intuésecption.

So now I want to shift gears and share
with you some of the other additional safety data from
the Phase 3 studies. So just to give you a reminder,
the way we evaluated safety in the Phase 3 studies, in
the large scale cohort, as we call them, the group of

over 71,000 subjects, we looked at\all serious adverse
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experiences including intqssecpfion\within the 42 day
period after a dose, and then we evaluated them for
vaccine related serious ad&erse events and deaths
until the end of the study.

| Now, in a subsgt of children, over 11,000
children, we looked at all adverse éventé}serious and
non~éerious. So upper respiratory infection, eat
infection, we looked at all adverse events. And we
specifically focus on other adverse eVents of clinical
interest for this vaccine. So fever, vomiting,
diarrﬁea, irritability, and also hematochezia since
that had been reported with the rhesus vaccine.

The other safety“evaluaﬁiqn that we did
was that we looked at fecal vaeéine strain shedding.
This is a life oral rotavirus vaccine. So we looked
for vaccine strains in the stool, and we did that in
two ways.

The first way was that we looked at in a
prespecified group of subjeqts as a specific time
interval, ahd then the second way we did it is any
child who had an episode of acuté*gastroentgritis that
was rotavirus positive, we lookéd for vaccine strains.
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This slide shows a summary of the serious
adverse events that were reportea-within 42 days of
any éose in the large scale céhert of over 71,000
subjects, and as you can seé, the incidence of serious
adverse events was similar in the véccine and placebo
groups, 2.4 peréent in the vaccine group as compared
to 2.6 percent in the placebo group.

The incidence of dose related serious
adverse e&ents>was also similar in the two groups, .1
percent in the wvaccine group as compared with .2
percent in the placebo group. -

| There were a total of 28 deaths during the
42-day period after a dose, 15 in the vaccine group
and 13 in the placebo group, and the mbst common cause
of degth was sudden infant death syndrome. Over the
coursé of the trial we had 17 cases, eight in the
vaccine group and nine in the placebo group. And
discoﬁtinuaticnsvdue\to seriqus adverse event was also
similér in both groups.

This slide shows the most frequently
reported serioﬁs adverse events within a 42 day period

after a dose, and it’'s exactly what we would expect
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based on the age of infants enrolled in the study.
The two most frequent serious adverse events that were
reported overall | were . brogchiclitis and
gastroeﬁteritis, Both had similar incidénces in the
vaccine and placebo group.

And the most frequent dose related serious
adverse events were gastroenteritis, fever, and
dehydration, again, which had very similar incidences
in bofh the vaccine and placebo groups.

Now, shifting to the subgroup of 11,000
subjects where we evaluated\alerEs, first I want to
share with you the data on fever. This slide shows
the éercent of infants with fever within the week
afterya dose by vaccination groub and dose number. So
on the Y axis wevhave the percent(ofxsubjects. On the
X axis we have dose one, doée two, and dose three.
The yellow\barsArepresent RotaTeqg recipients, The
white;bars'represent placebo reéipients.

And as you can see, the incidence of
fever{ which we defined as a temperature greater than
or equal to 100.5 rectal equivalenﬁ was similar in

vaccine and placebo recipients after each dose. None
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of these differences were statistically significant.

This slide shows the percent of infants

1 3 3 o - $amnnd it ba d T decs eod lelad e Lo
with vomiting, diarrhea and irritability within the

..
<
C
£
2.

week after the first dose by vaccination group. Aand
the élide is set up the same way with the yellow bars
representing vaccine recipients and the white bars
representing placebo recipients.

There was an in¢£eased in¢idence of
vomiﬁing :in vaccine as compéred ‘with placebo
recipients after the first dose, and also an increase
in the incidepce of(diarrﬁea in vaccine as compared
with placebo recipients afterﬁthe firét dose. This
diffefence was i;B\percent for each of these AEs, and
itvwaé statistically significant.

However, these differences were not
unexpected, given that this is a live orél rotavirus
vacciﬁe,

This slide shows'the percent of infants
with hematochezia, which we defined as bloody stools
or Melena or procedures for hemétochezia, within the
six weeks of a dose by vaccination group and dose

number.
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And as you can see here, the overall
incidence of hematochezia that was reported was low.
After dose one, we had .S»pezscer;t.cf subjects in the
vaccine group as compared with .3 percent of subjects
in the p;acebo group with hematcche?ia. After dose
two it was .2 percent to .3 percent, and after dose
three, it was .0l percent in both groups, and none of
these différences were statistically significant.

For the evaluation of fecal shedding and
vacciﬁe strains, I'd like to providejjuét a little bit
of history about what we saw in our Phase 2 programs
before I present the results. Oﬁr Phase 2 studies,
what we found there was that a very low:proportion of
subjects shed vaccine strains, less than ten percent.
It was shed in low quantities, and almost exclusively
after dose one.

The bovine human reassortants don’t
replicate vigorously in humans, énd(you'typically get
a boa:d of replication and then they die off quickly.

So whét we also found in the Phase 2 study
is that the vaccine virus strain shédding peaked

during the four to six day period after a dose. We
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did one study where we loocked at s(\evéral different
time iperiods after the dose and found that the peak of
vaccine shédding‘ almos’t ‘exclusively occurrea during
that first week’:cafter the first doée.

So in REST and in Prétocpl 7, we evaluated
fecai shedding of vaccine strains in two ways. We
prospectively identified a subset of 300 subjects
where we gollect;ed stools ’duri'ng days four to six
after vacc\ination,. anci théen again in all cases of
acuteg gastroenteritis that were rotavirus positiye we
looked for vaccine strains.

And these are the results of the Phase 3
studies for fecai shedding. We saw a very similar
patte:n as to what we saw w\ith‘\—\— in our Phase 2
studiés\. Eight, point, nine percent of vaccine
recipients had ﬁecal shedding ovaacci/ne/ virus after
dose oné‘ We know that the majority of this was
duriné the \week after the dose. The latést shedding
that we saw was 15 days from dosé one.

We had no subjects t;ha/t shed after dose
two, @nd only oné subject shed after dése three. He

shed four days from dose three.
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The gquantities were low, similar to what
we saw in the Phase 2 studies as well.

We also had two placebo recipients that
shed, and of course, this faised a red flag for us.
Could this have been transmission of vaccine virus
from vaccine recipie‘nts to placebo recipients?

We did a very thorough investigation
lookiing for opportunities for a vaccine transmission
to occur aﬁd did not find aﬁything. These children
were ﬁot\ siblings of a vagccine r‘ecipn}ent. They didn‘t
attend day care with vaccine recipients. They didn‘t

have a common caretaker with the vaccine recipient,

and in the office and clinic in which they were

vaccinated, they were not exposed to vaccine
recipients .

So going on then to summarize general
safety, RotaTeq was well vtoleratxed. With respect to
the adverse experiences of speciél clinical interests
that I shared with you, fever, vomiting, diarrhea,
irritability, and hematochezia, there was an increase
in mild diarrhea and vomiting aﬁter vaccinatic;n being
1.3 percent greater in the vaccine as compared with
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the placebo groups.
Our vaccine strain shedding studies look

very similar to the Phase 2 studies. - Vaccine strain

during the week after the first dose, which éuggests
that the risk ofAtraQsmission of vaccine Qirus strains
is 1qw.

So now that I've shared with vyou the
safety results, I‘d like to move on and talk about our
efficécy rgsults and the potential of the vaccine in
preventing rotavirus gastrbenteritis.

So we did an effiéacy evaluation in two
ways.; We looked at efficacy in RES? and Protocol 7.
So in the ‘large. scale cohort in REST iﬁ over 68,000
subjeéts, we looked at the efficacy of the vaccine to
prevent hospitalizations and emergency department
visits forirotavirus gastroenteritis.

Then in a sub\/study in REST and in
Protocol 7, in almost 7,000 subjects, we looked at the
efficacy of the vaccine against all rotavirus
gastroenteritis, and we looked at the efficacy of the

vaccine to prevent office wvisits for rotavirus
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gastroenteritis.

The primary efficacy hypotheses were

Rotafeq will be efficacious against ?otavirus disease
caused by Serotypes G1, 2, 3, and 4 that occurs after
a three-dose regimen.

Other efficacy objectives that we looked
at, we looked at efficacy against moderate and severe
rotavirus disease. We looked at efficacy against
rotavirus gastroenteritis caused by ﬁhe individual
serotypes in the vaccine and notqin the §accine, for
examp;e, G9, and then we looked at the persistence of
efficacy through a second ~r6tavirqs sSeason post
vaccination.

The case definition that we use for
rotavirus gastroenteritis was identical for both
studies. The clinical case definition éalled for
force%ul vomit;ng and/or at least three watery or
looser than normal stools within a 24 hour period.

The severity of cases was assigned using
a clinical scoriﬁg system. We lopked at the intensity
and duration of the symptoms of gastroenteritis,
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fever, vomiting, diarrhea, and behavioral changes, and
we a;tributed a score to each of those symptoms.

If the score was less than or equal to
eight, the,diseaéé was considered to be mild. If it
was between eight bﬁt less than or equai’to 16, it was
moderate, and gréater than 16,'it waé severe.

The laboratory casé,definition called for
rota?irus detection 'by EiA | with serotype
iden;ification by PCR, and then we looked for vaccine
strains by plague and electropherotyping.

And a child had to meet both the clinical
and laboratory case definitions iﬁ order to be
considered a case for the analysis.

So(now I'nzgoing to gb thrgugh.the results
for each of these efficacy endpoints. So we’'re going
to first talk about the primary‘effiéacy analysis,
then efficacy against hospitalizations, emergency
department visits, and office visits for rotavirus
gastroenteritis, and then the intent to treat efficacy
analysis, the serotype spécifié effiéady, and the
seconé season efficacy.

And I wanted to just point out that all of
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the analyses that I'm going to show you are based on
the ‘brotocol population in childreﬁ : receiving all
three doses éi,va.ccine except for the intention to
treat efficacy analysis, :which wduid start counting
cases from the day of vaccination, the first day of
vacci;nation.

So the primary efficacﬁy hypotheses for
both\st\udﬁ/.es were met. RotaTeq was efficacious
against Gl to 4 rotavirus gastroenteritis, and this
slide shows the efficacy by disease severity.
Efficgcy against any severity of aisease was 74
percent, - the lower bound of- 67 percent. Efficacy
against severe disease was 98 pe;tccgnt'. We had one
breakthrough case in the vaccine group.

RotaTeq was ’also efficacious in preventing
hospi;talizaltions, emergency department wvisits, and
office wvisits for rotavirus gasftré)en’g:eritis. The
vaccine reduceyc‘i hospitalizations by 96 percent as
compaz/:ed with placebo, with\ a lower bound on the
confidence interval of 90.5.

The reduction in emergency department
visits was ‘93 percent, and thev,reduction in office
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visits was 86 percent.

This is the intention to treat analysis
looking at the primary endpoint.gffiqacy against G1 to
4 rogavirus gastroenteritis of any severity or severe
diseése,,aﬁd‘what we did here is we included all the
protocol wvioclators in the analysis, and what this
shows the efficacy against any severity of disease was
59.7 percent, and efficacy against severe disease was
86.8 percent.

This is a similar intent to treat analysis
lookiﬁg at efficacy against  Thospitalizations,

emergency department visits and office visits, and as

you can see, these results are very similar to our

protoéol results, with efficacy against
hospi;alizétioné of 95 percént, against emergency
department visité of 90 percenﬁ, énd reduction in
office visits of over 84 percent.

This slide shows the efficacy of RotaTeq
against each of the individual serotypes that were
circulating at the time of the study in that subgroup
of 7,@00 children, and the serotypes that we saw were
what we would expect based on what we know about the
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epidémiology of rotavirus.

We saw mostly G1, smalle; numbers of G2,
G3, G4, and G9.

Theyefficacy against Gl in this group was
against any severity of disease, was 75 percent.
Efficacy against G2 was 63-perceﬁt. For G3 it was 56
percent. For G4, it was 48 pexéent}’and for G9 we
only had five cases, but it was 74 pergent.

So in order to get a look at a greater
numbqr of cases ahd do further/e§aluatian of the
serotype specific efficacy, we looked at this in the
large: scale cohort as well that weife following for
hospiﬁalizations and‘emergéncy'department‘visits. And
I have those résults fdr you here on this slide.

The efficacy against hospitalizations and
emergency aepartment visits caused by Gl rotavirus
gastroenteritis was 95 percent. Efficacy against G2
was 88 percent. For G3 it was 93, G4 89 pércent, and
for G9 it was 100 percent with 13 cases occurring all
in the placebo group.

So these results taken together, the

smaller efficacy cohort and the  large scale study
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demonstrate that RotaTeq was efficacious against all
the strains that were circulating during the study.

Then,wé looked at the efficacy of RotaTeg

So this slide shows efficacy here on the Y axis. This
is the first season here in the left-hand side of the
screen. The second season efficacy‘heré on the right-
hahdiside of the screen, and the blue boxes represent
efficacy against severipy of diseése‘ The orange
diamqnds rapresent:efficacy againstfseyere disease.

So thé effiéacy in the first season, as I
shared with you on the earlier slide, was 74 percent
against any severity of rotavirus gastroeﬁteritis, and
98 pércent against severe disease.

Then we looked at efficacy just during the
second rotavirus season, and the efficacy during the
second season was 63 percent égains; any severity of
rotavirus kgastroenteritis and 38 Lpercent ‘against
severe disease.

So in summary, RotaTeqg prevented Gl to 4
rotavirus gastroenteritis of any severity and severe

disease and significantly reduced hospitalizations,
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emergency department visits, and office visits for
rotavirﬁs gastroenteritis.

The serotype specific efficacy data
indiéate that RotaTeq is efficécioué, against the
serotypes in the vaccine and against G9 strains. We
did p typing\qn the G9 séraigs that were circulating
at the time of the study, and they were Pl.

Efficacy’alsp persis;ed during the second
rotavirus season.

So I‘m going to wrap up thée presentation

with an overview of the immunogenicity objectives and

results from the Phase 3 studies. We evaluated
immuanenicity in two ways. We looked at the
immunogenicity of RotaTeq. Then we also did a

concomitant use study looking at immunogenicity of
other vaccines when given concomitantly with RotaTeq.
| As you all know, no definitivevimmunologic
surrogate of efficacy with RotaTeq has been
identified. Studies of wild type rotavirus suggest
that serum and fecal anti-rotavirus IgA and also Gl

serum'newts correlate with protedtion(
However, we’'ve not  found this in our
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studig.e\s, but we do know that the immunogenicity of
RotaTeq, the reéponses that we see do indicate vaccine
activity because they correlate with potency, with the
potency or dose of the vaccine.  They just" don’'t
correlate with efficacy.

So what we’ve done in the Phase 3 studies
is we’ve utilizéd our limmunogenicity aaﬁa baéically
for Ewo purposes: to demonstrate the consistency of
the ménufac,turing process and also in our concomitant
use studies,

| And the pattern of antibody responses that
we’vé seen to RotaTeq has ,bleen consistent across
populations as’I outlinea in your backgrounder. A
high %proportion of children have over 90 percent -- a
high proportion, over 90 percent, of children have a
signiﬁican; rise in antijrota‘vi‘rus IgA after three
doses, and the magnitude of serum neutralizing
antibody responées to the GMP‘ types vary, typically
being high for Gl and Pl and G4, ‘a‘mdv lower for G2 and

G3.
I want to now move on to present to you

the evaluation of the immunogenicity of licensed
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vaccines when given concomitantly with RotaTeq. And
this;waé done in a study of 1,358 subjects with over
600 in the vaccine group and évery600,in the placebo
group. |
We evaluated antibody responseé ﬁo DtaP,
IPV,Ehib, Hep Bﬂénd pneumococcal)conjﬁgate vaccines,
and twe compéred the antib&dy responses to those
vaccines when given concomitantly with RotaTeqg as
éompéred with antibody responses to those vaccines
when;given concomitantly with placebo.
| The statistical criteria for demonstrating
noninferiority of Ehese responses in ﬁhe two groups
for diphtheria, tetanus, IPV, hib; and Hep B was that
there would be 95 percent confidence that there was no
more than a ten percentage point decrease among
vaccﬁnees compared with placebo fegipients for the
proportion who achieved the established seroconversion
or séroprotection criteria.
For pertussis and pneumococcus, since
there is no definitive seroprotecﬁion criteria that we
could look at, we said that there was 95 percent

confidence that there would be no more than a twofold
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decréase in the GMT of antibody responses to these two
vaccines axf.ong vaccine recipients, R,otié'i‘eq recipients,
as compared with placebo recipients.

The concomitant vaccination schedule that
we used called for three“ddsés of DTAP and
pneumococcal conjugate vaccine, and wé measured the
antigody responses after the third dose so that the
children were approximately seven to eight months of
age. |

We also gave two dosés éf COMVAX and IPV,
and we measured antibody responses after the second
dose of these wvaccines. So the children were
approximately five ;o six months of age, and children
in this group were also required ﬁo get a peonatal
dose of Hepatitis B.

And as you can see here, we’'ve outlined
this seroprotection criteria that we use when planning
the study and ‘that we use for measuring these
responses.

This slide shows the antiﬁody;responses to
diphtheriaﬁftetanus, Hep B, hib, and polio, and they
were similar in children who got‘RotaTeq with these
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vaccines and children who got placebo with these
vaccines. We have the percent seroptotection here on
the Y axis. These are the responses ﬁo diphtheria, to
tetaﬂus, to’Hepatiﬁis B, to hib, to polio virus 1,
Type‘z, and Type 3.

There are the antibody responses to the
pneumococcal conjugate vaccine, and they were also
similar in RotaTeq and placebo recipients. We have
the GMT here and the different\éerotypes along the X
axis here,fand'as you can seé, ﬁhe responses were
simiiar for each of/the'serptypes,that/we evaluated.

We met our statistidal criteria for
demonstrating non-inferiority ifpr*,tﬁese responses
also.

These afe the responses‘ to pertussis
toxoid, FHA and Pertactin in RotaTeqwasAcompared with
placebo recipients. Again, we have the GMT here on
the Y axis, Ehe responses\ to the toxoid FHA and
Pertactin here.

We met our statistical criteria for
demonstrating noninferiority for the PT and FHA
responses. We did not meet the statistical criteria
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" for the Pertactin response. We just marginally

exceeded the statistical criteria required.

However, children &id have evidence of
quantifiable Pertactin activity, and that was similar
in both the vaccine and placebo groups. Ninety-five
percént ~of RotaTeq recipients and 96 percent of
placebo recipients having quantifiable Pertactin
activity.

So based on the\overall profile with the
noninferior responses with toxoid and FHA and the
activity that we saw with Pertactin; we feel that
children who get RotaTeq with aADTP vaccine would have
simiiar immunity to pertussis as other children.

So in summary, ~RotaTeq was generally
immunpgenic. We have not identified\yet a definitive
immunblogic surrogate for efficacy, and in
administration of RotaTeg with 1licensed pediatric
vaccihes induced acceptable antibody responses to
those;concgmitant vaccines. |

So before I close, I want to share just a
couple of slides about the post licensure plan to

monitor the safety of RotaTeq. Certainly post
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licensure surveillance isk planned to monitor the
safety of the vaccine with respect to intussecption.

As you can see heré\on this graph, from data from New

intussecption here on the Y axis and the age and
month; in the X axis that the peakyof intussecption
occurs between five to niné months of age. RotaTeq is
going‘to’be given on a two, four, six m@nth schedule.
That schedgle overlaps with the peak of natﬁrally
occuriing intussecption, So we will see cases of
intuséecption among children\who,get RbtaTeq.

So we’ll be monitoring that closely post
licensure.

And/I have here on this slide our post
licen$ure plan for monitoring intussecption and other

adverse events. First of all, we have a huge volume

‘of data from our Phase 3 clinical trials. REST was

one of the largest clinical trials that’s ever been
done prelicensure with over 36,000 children getting
active vaccine. |

We also have Dthér pharmacovigilance

activities that are planned, and we’re going to be

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
. 1323 RHODE 1SLAND AVE., N.W,
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

66

doing active surveillance in a population based study

to assess intussecption and‘genaral safety, and that

time;asses$ments of intussecption events.

We're also going to be doing enhanced
passive surveillance. For int@ssecptianl if we get
passive reports we’ll be following those up with a
teleéhone call and be promptly reporting thbse to FDa,
and ﬁhen for all adverse events we’re going to be
reporting to FDA‘on a monthly versuS~qu%rterly basis.

“And Qe';e continﬁingkto,cao;dinate with
public health agencies, includi@g the éDA and CDC on
our plans.

So now I would like to conciude. As I've
shareé with you, rotavirus is a significant cause of
childhood-morbidity in the United States, responsible
for over 55,000 to 70,000 hoépitalizafiens each year.

The\only available théraéy for rotavirus
in the United States is supportive care. There is no
preventive treatments available.

| The results of REST anduthe:other Phase 3

studies provide a high level of confidence in the
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safety of the vaccine. RotaTeq was ;we‘ll tolerated
with respéct to all adverse events, and there was no
signal of a safety concern with régarc‘z to
intussecption .‘

The efficacy data show the tremendous
potential benefit of the vavcciné.( RotaTeq prevented
74 percent of any severity of rotavirus
gastroenteritis and 98 percent of severe disease, and
that - clinical efficacy - resulted  in significant
reductions in healthv care encounters for rotavirus
gastroenteritis, a 86 percent reduction in
hospi£alization§, a 93 percent reductioh in emergency
deparjtment visits, and aﬁ 86 percent reduction in
physician office visits.

- Our concomitAar‘xt use data support that

RotaTeq can be administered concomitantly with other

childhood waccines in the well béby immunization
schedule.

So ‘given the indiscriminate nature of this
vaccine, the unpredictability of'-ithe vaccine to cause
severe disease, and the fact that every child gets
infected, this vé,ccine is an important public health
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priority.
| Thank you.

CHAIRMAN OVERTUR¥: Thank you, Dr. Heaton.

We have - a few minutéé.~ Are there
questions of‘clérificationqor\commentsNfrom committee
members? Dr. Markbvitz.

DR. MARKOVITZ: Yes. Just curious. How
do you actually\type these things?. You alluded to
electrophorotyping. How do you dp that? It’'s kind of
interésting,in view of the fact yau had those placebo
cases, you know; the ﬁeaplg receivedjplacebos who
actually seemed to shed virus. That was presumably
the vaccine type.

So how do you adtually phehqtype those or
genotype those?

DR. HEATON: Yeah, there’s two different

‘systems that we use for our case definition for typing

the study. So for the efficacy portion of the study
we use PCRNLsequgncing for typing. For the vaccine
shedding portion of the study weAused piaque assays.
So basically just make up a stool éuspénsion, put in
the cell culture,:andAthen we wduld,purify\the plaques
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and do electrqphqresis to identify the serotype.

Does that answer your question?

DR. MARKOVITZ: So,/I mean, you just see
an eiectrophoretic gel, that the[pro;eins run in a
different size based on the phenotype;uis that right?

DR. HEATON: Exactly,Aand that’s what our
case definition was based on.

Now, although our case definition wasn’'t
based on it,‘we'also did PCR confirmation of those
serotypes as well.

Yes?

DR. FARLEY: This is a follow-up to that.
So can you tell that it is definitely a vaccine
serotype by‘thoée methods?

| | And I wonder whether you talked about
exposure of the subjects. to each other in terms of
their1epidemiologic»associatiégs, 5ut what about that
health care providers, those who wexg delivering the
vaccine? Is there a risk that it’s on their hands,
that they may be spreading it from Qhe;individual to
another?

DR. HEATON: Those are good guestions. So

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE 1SLAND AVE., N:W.
(202) 234-4433 ’ WASHINGTON, D.C. 20005-3701 " www.nealrgross.com




ﬁﬁr >
£

10

11

12

13

14

15

16

17

18

19

20

21

22

70

the first’queStion was? I‘'m sorry. Can you repeat
that? o

DR. FARLEY: Can you be certain that it’'s
a vaccine serotype/based on your typing system?

DR. HEATON: Yes. \Based on our typing
systém, we -can have very high,likelihood, you know, in
the 98 to 100 percent range that those strains are
homolpgous with vaccine strains. So there’s very high
certainty when‘we see something that looks like a
vaccine strain that it actually{is/a Qaccine strain.

Then with respect to the possibilities of
how these children ended up with vaccine strains in
their stool, we really could not fiqd the answer for
that. We even went so far as toklook and see like on
the day that that child was in the clinic, were other
child;en gegting:vaccige, you know{/right before or
after them? And that was not t#e case. So it has
been a puzzle, and we don’t haVe»an answer as to why
these;children had vaccine strains ig,théir stool.

CHAIRMAN OVERTURF: Yes, Dr}. McInnes.

DR. McINNES: I havevfive questions. I'm

sorry 1f that’'s a lot.
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Could you please remind me? What was the
placebo?

: DR,‘HEATQN:’ The placebo was the buffer
stabiiizer formuiation jgst without the wvaccine
strains.

| DR. McINNES: Okay. Thé second question
is I'm trying té really understand specifically the
contact follow-up during the active éurveillance and
this term ;Qp £o one year."( Do'ygu;mean for exactly
one Qear until age one vear? Up to ‘equals until?
What is "up toxoneryear"?

DR. HEATON: Certainly. So the question
is about what does follow-up mean up to one year, and
what it is, it’s one year after they receive their
first dose. So that was the follow-up.

So. Children\ at a minimum had to be
followed for 42 days to have considered to complete
the s;udyvéfter their last dose, and we continued to
follo& children for up to one year after their first
dose.

DR. MCINNES: Okay. The third question is
the data that yéu,presented on page 51, and I think
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it’'s your slideWSI, which is thg intussecption cases
in the REST study. I‘wonde; iﬁ you could put that
slide back up, please.

I'm trying to understandﬂhow to read this.
You have a total of 11 confirmed cases of
intuasecptibn in the REST study within 42 days, and
you've gpt,six vaccine and five placébo. But I'm
seeing 28 daﬁa points there} and I don‘t know how to
read this slide. |

DR. HEATON: Sure. The 11 cases occurred
within the 42 day period after a aosef So we tried to
draw a dotted line that represengs:;hg 42 day mark.
So evérything to the left of this line are the cases
that ;ccurrgd within the 42 day period. So we had the
one case after, }ou know, dose one and so on and so
forﬁh;

So the caées that occﬁfred{to the right of
the line occurred af;er the 24 day peéiod,and between
the 365 day.

| DR. MCINNES: Out 5f\your definition.
DR.'HEATON: Yes.
DR. McINNES: Okay, all right. 2And I have
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a question about what efficacy estimates you got out,
a siﬁgle dose or two dbses. Yéu‘aidn't>mention any of
that;

DR. HEATON: That '*s’: r‘i\ght, and so the
question is about the efficacﬁ“after one and two doses
of the vac¢ine. The study was not“désighed to look at
the efficacy of one or two dbsés. However, we were
enroiling year round. So, therefore, tﬁat gave us the
opportunity to look at ‘like<»chi1dren; who either
dropéed from the study or casés‘that occurred in
betwe%n doses.

So if I could have Slide 149, please.

- So this is the efficacy. These are the
case(splits, if you will, in}that efficacy cohort
lookipg at Gl to 4, rotavirus gastgpenteritis cases
that pccurred g:eater than or/equal to 14 days after
either one/dose:or greater than or egual to 14 days
after two doses.

So looking after one dose in REST, there
were 15 cases in the vaccine group and 24 in the
placebo group. 715 Protocol 7, it was qf“course a much

smaller study. There were two cases in the wvaccine
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group and one iﬁ the placebo group.

For two doses, ﬁhe case split was 23 in
the wvaccine groﬁp, 37 ifx the plac’eﬁo groué in REST,
and then four and four in\Prot;ocql 7. :

| So t;,hese data suggest that there likely is
some effi¢acy with one ojr\ two \;S;oses?_ and we also
loocked at this in our health care. uti?lizia{:ion data for
the health care’ encounters as well to éee what the
benefiit, hospiﬁal,izations, emergéni:y department visits
would be after one or two doses.

And I believe we have é‘slide that has
those data on it. So if I could have Slide 150,
please.

This shows the ef ficacy of RotaTeq against
hospitalizations and emergency/depértment visits with
one dose only, and if you look/ét just W:Lth one dose,
efficacy against thgcombined endpﬁinf«: was 28 percent.
Efficacy against hospitalizations was 18 percent and
against emergency department visits was 36 percent.

Then\aft:er two doses, which :is on the next
slide, the efficacy went up pre‘tty‘substantially. For
the combined endpoint it was 80 pércent: against just
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hospitali#atienq 84 pércent, and,emgrgéncy department
visits 73 percent. |

So I‘say this with the caﬁeét, you know,
these numbers‘afe smali,‘but it does lookilikexagain
theré’s some benefit from one or\«tWO doses, but
cleaﬁly that third dose provides a . substantial
increase in the magnitude of protection.

CHAIRMAN OVERTURF: ‘Was there any
stratification of those as to interval between doses?
I assﬁme that you\picked<42 dayslfof yﬁur first look
at intussecptibn because that was the minimal period
of time between three doses and’the‘primary series,
but I wondered if\the:e was any effect if the doses
were aelayed or ‘if there was -- whetbér'yog had any
opportugity to look at that. |

DR. HEATON: So the question is was there
any effect/of*the dpsingxinterval bn efficacy?

CHAIRMAN OVERTURF: Yes.

DR. HEATON: Okay. No, we actually looked
at thét. We did part of the efficacy study in Finland
where-the&’re generally on a twa; thfee;,four month

schedule, and then in the U.S. where they’re on a two,
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four, six month.scihédule, and the efficacy estimates
were very similar.

For example, I believe the efficacy in
Finland was aga;insf: any sevérif:y of disease was about
74 percent, and t;hgﬁ in the United States concomitant
use cohort, it wés about 89 percent with very
overiapping confidence intervals. S0 it was very
similar on the two schedules.

CHAIRMAN OVERTURE: Dr,rWord.

- DR. WORD: I was .just going back to your

clinical scoring for the acut*;e gastroenteritis. I'm
sorry weé can’'t see each othery.' . And you defined I
think: it was severe the score had to be greater than,
I think, 16, and when I add it up, could you just
explain how you came about the scoriﬁg because, say,
for e:‘icampi‘e, when I just CQmput»e, I got a score of 12,
which)would have fallen into the mdderate disease, and
the pérson had a seizure for one day, temperature for
one déy, diarrhea and so on, and it wouldn’t have gone
into your category of severe,  but I would have
consiaeréd that something éignificant.~

And so it changes your -- When you said
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effiéacy is 98 percent, I think,\fér severe disease
versus 75.percent fof the others. So how did you just
come about creating this or chboéing?

DR. HEATON: Certainly. So the question
is aﬂout the scoring sYstem\and how it works. So the
scoring system is based on not only the intensity
sympﬁoms,’but also on the duraéion of symptoms, and so
I've given différent\numErical values depending on
both of those things.

" So if I can haﬁe /ﬁhe slide with the
scoring system} it’s a bit complicated, but maybe this
will help you understand it. /So Slide 1555,

So here’s what basicgllf we do. We look
at diarrhea. So we look at the number of stools per
day, and if they have two to four they get a score of
one; five to seven, they get a score of two; and
greater than eight they get a score of three.

And we also look at the duration of
diarrﬁea>in daQS./ We do the same,thingufor vomiting,
the number of episodes per daf, the duration in days.
With - temperature we look at- the‘ degrees . of

temperature, you know, how high it is and the
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duration, and then behavioral symptoms as well.

And the wayA we geﬁ thi«s inférmation is the
pare#ts literally reco;:ci daily on a' diary, what
sm‘pt;c‘)ms the children have, | and ° then that’s
transferred to a work -sheet, and ;hen we use a
compqteralgoritmn’ to lookr,at’ the scoring system or to
look Jat the score.

And I can tell you éha:t we validated the
systém in one of our Phase 2 studies&’; and what we did
is we loocked at ﬁhe‘ parental reports of symptoms, and.
we lc;ok‘ed at ﬁow that compared to an independent
physiéian asses;sment of the. sevériﬁy, and they
correlated very well.

In fact, for ;the,tﬁree categories, the
confidence intervals didn't' even overlap. They
correlated very well with the phys,ician;assessment of
severity.

Does that answer yoﬁr question?

- CHAIRMAN OVERTURF: Dr.’Royal.

DR. ROYAL: How far out have you been able
to carry your subsequent season surveillance? And do
you think that you’ll continue to see a decrease in
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prevention or protection to the point where it may be
neceséary to revaccinate?

DR. HEATON: Yes. So the question is
about the persistence of efficacy through the second
or season and beyond.

For the Phase 3 studies, we’'ve looked at
efficacy through the second season. As I shared with
you ih the primary presentation, the efficacy during
the sécond season against severe disease did persist.
It was 88 percent against severe disease.

Efficacy against any severity of disease
was about 62 percent, but certainly the confidence
intervals overlapped with that of the first season
effic?cy.

In addition, we looked at the second
season efficacy or efficacy during the second year of
life for the hospitalizations and emergency department
visits, and;whaﬁ we found is that efficacy persisted.
For hospitalizations and emergency department visits
in the second year of life, the reéuctign was still in
the, you know, mid-’90s just like it was for the first

year of life.
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We have not looked at efficacy beyond that
second year/of life or that second roi:avj.rus séason at
this point. Clearly the bulk of hospitalizations with
rotavirus gastroeﬁteritis occur in theqfirst two years
of life, and that’s when children are most vulnerable
to thé dehydration and from rotavirus gastroenteritis.
So we’'re really wanting to make sure we have good
protection during those first two years of life.

I actually have the data thét you want to
see about the second season for the health care
utilization endpoints. So if I can have Slide 530,
please.

So this is looking at the efficacy against
the hospitalizations and emergency department visits
by age. So if you look at kids léss than a year old,
there was a 92 percent reduction in the rate of
hospiytalizatiorw, and if you look at children who were
betweén one and two years of age, it was almost a 95
percent reduction.

| DR.  ROYAL: Were there differences in
international sites versus U.S. sites in that second

season?
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DR. HEATON: So the question is were there
differences in international 'and U.S. sites for the
second season. We did not split it out by the second
season, but I can tell you that the overall for the
full ‘two years,\ the rate reduction was the same
regardless of what country you’'re talking about.
Clear}y'patterns of health care seeking,are different,
but when you looked at the rate reduction in the
vaccine and placebo groups, it was the same for all
the d@fferent analyses that we did.

CHAIRMAN OVERTURF: We have time for one
more Question. ‘Dr. Self.

DR. SELF: Maybe twe guick cquestions?

CHAIRMAN OVERTURF: Yes.

DR. SELF: Thanks.

So the risk of intussecption associated
with the rhesus vaccine has obviously'had.a big impact
on the program is important, but I‘m having a hard
time placing that in context of your data. Could you
go back to Slide 51 and comment and tell me where that
relative risk fits here and comment on your ability to

distinguish the relative risk associated with your
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vaccine and that one?

DR. HEATON: So the guestion is to comment
on the results of our trial compared with the relative
risk seen with RotaShield, and also distinguish the
risk between the two vaccines.

So clearly, you know, REST was not a head-
to-—heéd study with RotaShield. It was clearly
desigped to compare the risk of intussecption among
vaccine recipients as compared to placebo recipients.

And as I showed with you earlier in the
primary piresentation, we did have high power,
approximately 90 percent power, toq detect a risk of
intussecption similar to that reported for RotaShield,
and that really came from the seven day stopping
boundary because that was the time period of greatest
risk :of intussecption with Rotashielci. We had a
stopping boundary. If we would have seen an increased
risk of intussecpﬁion during that time, we would have
stopped the study early.

So we had that kind of power to detect the
risk of intussecption with RotaShield.

The other thing that can be pointed out
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here is the difference in the pattern of cases. You
recall that with RotaShield the highest risk was
during the first two weeks after dose one. We saw no
cases during the first two weeks after dose one, and
we didn’'t see a clustering of cases at any time after
a dose.

The other thing we’wve looked at, we said,
“Well, what if we did have a risk of intussecption
with RotaShield? How many cases would we have
expected to see within that first two week period
after the first dose?"

And depending on the study that you look
at and the estimated relative risk, we would have
expected to see between six to 12 cases within the
first two week period after the dose had we had a risk
of intussecption similar to\ that reported for
RotaShield, and in fact, we saw zero.

So does that answer your guestion?

DR. SELF: Not exactly. What’s the best
estimate of the relative risk associated with
RotaShield?

DR. HEATON: Well, it varies from study to
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study.

DR. SELF: Within the 42 day window, best
estimate integrating the data that exists.

DR. HEATON: The estimate of relative risk
of RotaShield within the 42 day window after a dose.
I think I'm going to have Dr. Heyse, our statistician,
can comment on that for you. He’s looked at that.

DR. HEYSE: As was indicated, there is not
a single relative risk that has been associated with
RotaShield because there is the pattern over that 42
day period. If you would go back to -- in fact,
during the days one to seven after the first dose, the
relative risk assoc\iated with RotaShield was actually
abovev20. If you would go out to the 42 days, it does
dampen down somewhat, but it is still above ten.

Probably the best way to put this into
context is to remind you of the numbers that Dr.
Heaton just expressed. For our particular study
design and assuming a background incidence of
intussecpti\on of one per 2,000 person-years, which was
very close to what we observed, we would have expected

six to 12 cases during that period, and we observed
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none.

The reason it’'s difficult is because the
way that the Murphy paper reported intussecption. It
was really specifically over the time intervals. The
Monte Carleo simulation that was used to assess the
power of the study actually was able to introduce and
integrate in a risk profile so that it was not just a
single number that was used to characterize
RotaShield.

DR. SELF: My second gquestion. So let me
back up. Could you give a little ﬁcra detail about
the plans for the post markéting obsérvational study
in terms of the design parameters for assessing safety
and also your plans for long-term follow-up to assess
durability protection in'years three, four, and five?

DR. HEATON: Certainly. So as I had
outlined earlier, we do have kind of a multi-component
plan to look at the safety of the vaccine in the post
licenéure setting, building what we have already done
in REST with over 36,000 vaccinees.

We will be doing another study, an active

surveillance in an HMO setting, loocking at cases of

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW,

(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




I

10

11

12

13

14

15

16

17

18

19

20

21

22

86

intussecption, you know, as they accrue essentially in
real time.

So what specific details of the plan can
I share wit you or would you like to hear?

DR. SELF: Well, how accurately will you
be able to assess rates of intussecption? How large
do yoﬁ anticipate this study being? An@ then I would
also like to hear about the second point, about
durability. You presented morbidity and mortality for
the first five years, and you demonstrated protection,
I think, for the first two of those five. You know --

DR. HEATON: Certainly.

DR. SELF: ~- what are you going to be able
to say about years two through five?

DR. HEATON: Right. 8o Dr. Chris Mast is
the epidemiologist who will be heading up the post
licensure surveillance study. So I'm going to have
him comment on that first, and then I‘11 come back and
finish up about the efficacy surveillance.

DR. MAST: I’'m Dr. Chris Mast from the
Department of Epidemiology ét Merck.

And if I could have Slide 1204, please.
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Sorry. Twelve, zero, three.

As Dr. Heaton mentioned, we had pfoposed
a pharmacovigilance plan which has several components.
There'’'s the eﬁhanced reporting of past events that
come into Merck. That will be taken together with all
of the preexisting and actually future studies that we
had planned to look at the safety with respect to this
vaccine.

And then in addition to that we will also
be doing a post licensure study, and the purpose of
the study is twofola. First, the study is designed to
demonstrate the continued favorable gsafety profile of
RotaTeq with respect to intussecption by conducting
surveillance to monitor the occurrence of
intussecption among vaccinees and also to assess any
temporal trend between vaccination and intussecption.

Secondly, the study will also assess
general safety with respect to adverse experiences
other than AEs, other than intussecption.

Next I'd like to déscribe the specific
objectives of the study. |

Twelve, zero, four, -please.
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This slide shows the two main objectives
of the post licensure study to monitor the safety of
RotaTeq with respect to intussecption and general
safety. "First, for intussecption, the study will
utilize a signal boundary detection system to monitor
in an ongoing
intussecption should one exist among vaccinees
compared to the expected background rate.

Our proposed study design allows for a
rapid detection of a potential safety signal during
the study.

and secondly, for general safety, there
were actually two sub-objectives. The first is to
describe the occurrence of adverse experiences among
RotaTeq vaccinees in specified exposure periods, and
the second sub-objective is actually an analytic
objective which would compare the raté of adverse
experiences among RotaTeq recipients to two comparison
time periods.

The next slide will /highlight the design
and setting of the study. This slide shows the

proposed design of the study in a post 1licensure
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setting to monitor both the safety or RotaTeq with
respect to intussecption and general safety.

First, we will conduct this study in
approximately 28,000 infants. = The design is a
prospective surveillance study where with the age at
the first dose of administration will be like that
will be indicated and it was conducted in REST.

The dosing schedule will be two, four,
six, and six months, and the follow-up period for
safety will be the 30-day interval after each dose.

We propose to conduct this study in a
large managed care organization, and the outcome of
the study is the detection of a potential safety
signal utilizing prespecified criteria for both
intussecption and general safety.

Now, I would like to just take a minute to
describe some of the strengths of this study and why
we want to conduct it in this way. ‘Because we're
conducting it in a managed care organization, we’'ll be
able to do a couple of things. First, we will be able
to link vaccination status withk c}.\inical outcomes,

such as intussecption.
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Now, we can do this rapidly by doing
electronic scanning of medical records for potential
safety signals, such as intussecption. These features
allow rapid detection of @ intussecption and any
potential safety signal should one exist.

And this can be done as the study is
ongoix%xg. So as opposed to traditional post licensure
studies where there’'s reporting on sort of an annual
or semi-annual basis, this study wil‘l be able to
assess safety basically in :ealy time.

In addition, this study will use many of
the features that we utilize in our REST study.
First, all cases of intussecption will be adjudicated
by an independent panel, and secondly, t:h.e safety data
will be reviewed in an ongoiné way .

So not only will we look for statistical
criteria, but we will also be able to evaluate
patterns in the data that would suggest any clinical
significant events.

So in this context, I think we have high
confidence in the ability of this study in 28,000

subjects to detect potential safety signals among
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vaccinated subjects early if they should occur.

DR. SELF: The expected‘;ates went in
2000. How large an increase over that would this
study deteqt reliably?

. DR. MAST: I'm sorry. I didn’'t quite hear
your question,

- DR. SELF: If the background rate is one
in 2,000, how large an increase over that background
rate would this study design be able to reliably
detect?

. DR. MAST: I would like to describe how we
propose to monitor intussecption in the post licensure
study. If I could have Slide 1209, please.

" This graph shows an example of the signal
boundary that we would use to monitor the occurrence
of intussecption as it accrues, and this is based on
a background rate of one per 2,000 subjects.

"On the Y axis is the number of
intussecption cases. On the X akis is the number of
vaccinees that would accrue during the study period.
This white dotted line, as yéu ieferred to, represents

the background rate of one per 2,000, intussecption
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per 2,000 Qerson~years.

The Dblue line represents the signal
boundary, and each dot represents ankintussecption
case that would occur during the study period.
Anything helow: this blue line for X number of
vaccinees would represent a situation in which the
background rate or, rather, the rate of intussecption
among vaccinees was not statistically significant in
the background. Anything above that for X number of
vaccinees would suggest a potential safety signal.

- 80, for example, if there were five cases
of intussecption among 20,000 vaccinees, that would
not represent é:safety signal. That would not be
statistically significantly different in the
background.

However, if we were to see ten cases among
20,000 wvaccinees, that would Lbe significantly
different ;han~background, and that would suggest to
us that there was a signal that we should follow up
on.

DR. SELF: So if the rate is one in

1,000, would this study design be able to reliably
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detect that by the end of follow-up?

DR. MAST: So the question is what kind of
signals would this study be able to detect. And what
I‘d like to do now is go té the slide where we can
show you some of the relative risks that we will be
able to detect. Slide 1212, please.

This slide shows the examples of
probability of early detection in a study with 28,000
subjects. = For example, looking at the top line, if
the relative risk were ten, we would be able to detect
this fairly early in the study after seeing only four
cases among 6,751 vaccinees. We'd have a 97 percent
probability of detecting that signal.

Moving down, even for a relative risk of
four, we wiould have an 86 percent ;;robability of
detection among seven cases in approximately 20,000
vaccinees.

. So the point of this slide is to show that
during an ongoing study, we could detect signals
fairly early, even before the end of the study, and
during continuous monitoring.

CHAIRMAN OVERTURF: Dr. Karron.
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. DR. KARRON: Just one last guestion, and
I wanted to go back to that Slide 51. My question
really hask to do with the issue of intussecption
around dose two and the age. And actualiy just, first
of all, a point of clarification. My understanding of
RotaShield is that although post licensure the signal
was detected around dose one, in fact, pre licensure
the concern was réised around dose two. Is that a
correct understanding as far as you know?

| Yes. Oh, someone is nodding.

But I guess my real questjon has to do
with the issue of age of the vaccinees and the placebo
recipients around dose two because I think if I read
the protocol correctly, the possible age range at dose
two could be anywhere from ten to 22 weeks depending
on when théy get their first dose and then when they
get their second dose.

So I was wondering if there were any
differences that you noted either in age of vaccinees
with intussecption compared to other vaccinees or
vaccinees getting dose two compared to placebo

recipientS'gettihg dose two or any of those.
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DR. HEATON: Certainly. Yeah, so the
question is did we notice any age differences
particularly for cases of intussecption among vaccine
and.placebc,recipieﬂts. And could there be a shift of
vaccine intussecption cases to a younger agev?

| We did look at this very carefully because
obviously this was of concern with RotaShield, and we
plotted the ages out and compared that to background,
and we actually have a slide of that, Slide 131.

- What we have here is, again, we have the
New York State data showing the peak age of
intussecption. These are hospitalizations for
intussecption by month and age, and then although the
denominators are very different, we plotted our cases
that we saw in REST, again, with the yellow bars
representigg vaccine recipients and the white bars
representing placebo recipients, and as you can see
here, there really was no shift in age. The age was
what we anticipated based on what we know about
background intussecption.

And we actually did a statistical test

looking at his as well, and the P value, I believe,
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was like .8. There was no difference.

Does that answer your question?

DR. XARRON: Actually, not really. I
;'eally wanted to know -- I mean, I remember that
graph, but my guestion was really specifically at dose
two. If you look at vaccinees and placebo recipients,
is there a difference in age or ifi yvou look at
children with intussecption, I mean, granted there are
a very tiny number of children. Were those children
on the older end of the age range?

A Do you understand my question?

DR. HEATON: I do, and you know, the
children who had intussecption after the second dose
were of similar ages as to the overall population
after the second dose. I got those exact numbers.
We’ve actuazlly\ looked at those, and I can share them
with you after the break. I don't h;ave them right at
my fingertips, but I couid certainly provide those for
you.

DR. KARRON: Thank you.

CHAIRMAN OVERTURF: Dr. Gellin, you get

the last question.
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DR. GELLIN: These are two (quick
questions, and this will define the quick gquestion.

What are your plaﬁs of manufacturing for
monitoring the consistency? It looked like you have
a human study of immunogenicity that loocked at your
consistency loss. Over time what’s the plan for that?

- And the Asecond gquestion, totally
different,\is given the discussions about pertussis
immunity, is there a plan to look at incidence of
pertussis over time in recipients?

DR. HEATON: Sure. The plan for
monitoring the consistency of the manufacturing
process and any changes, we have procedures in place
so any changes that take place\invthe manufacturing
process have to be reviewed. We have SOPs that we
have to follow for that, and anything that is
significant, we would discuss with the regulatory
agencies and be monitoring that on an ongoing basis.

‘With regard to the pertussis immunity, we
are going to be looking at the responses to, again,
pertussis, ?o FHA, and Pertactin and cother studies.
What we’'re actually doing is looking again at another
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subset of ¢hildren in REST who were not tested already
for their ?esponses to pertussis, an& then we have
another concomitant use study that we‘re going to be
doing in Europe with another Pertactin containing
vaccine, and we’ll be looking at tﬁose responses
again.

:CHAIRMAN OVERTURF: We need to take a
break now. So I will ask that we initiate a break and
reconvene at ten minutes after 11.

(Whereupon, the fo:egoing'matter went off

:the\record at 10:55 a.m. and went back on

the record at 11:13 a.m.)

- CHAIRMAN OVERTURF: I'd like committee
members to take their seats, please.

We will begin the second half of this
morning’s meeting with a very brief follow-up
presentation by Merck.

'DR. HEATON: I just wante& to follow up on
the question that was asked about the age of
intussecption cases at dose two. So just to put it
into context for you, the median age at dose two for
all subject in the Protocol 6 was 16 weeks, and that
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was in vaccine and placebo recipients.

The median age among subjects who had
intussecption was 11 weeks -- I‘m sorry -- was 18
weeks. I'm reading the n instead of the H. Was 18
weeks withq a range of 14 to AZQ, and in placebo
recipients, the median age was 15 wéeks with a range
of 12 to 19,

So does that answer your question?

iDRL’KARRON: I think so.

DR. HEATON: Thank you.

CHAIRMAN OVERTURF: I°'d jus£ make a point
since we were a iittle bit off on &iming this morning.
We will hear the presentation by the FDA and then,
depending on how much time we have left, we will have
time to maké questions to the FDA presenter prior to
the presentations of questions later on this
afternoon.

LSo at this time I‘1l ask Dr. Tiernan to
come forward and -- oh, you’'re there.

iDR. TIERNAN: Okay. My name is Rosemary
Tiernan. I‘'m a medical officer in the Division of

Vaccines in the Center for Biologics at FDA.
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And I'm going‘ to pﬁmceed here with the
presentatidn on Merck's /Rota‘I'eq vaccine, and the
overview of the talk is that we’ll just briefly
consider the epidemiology, some aspects of the
product, the proposed indication and usage, a little
bit about tﬁe regulatory history which you’re already
familiar with, organization of the clinical studies,
touch on thg efficacy, the safety, and then Dr. Hector
Izurieta is going to review the\ RotaShield experience
and talk ar,iittle bit about post marketing.

Again, as you’'ve already heard, rotavirus
disease affects almost all children within the first
few years of life. Rotavirus infection in the United
States causes 50,‘000 hospitalizations per vear and 20
deaths annually. Rotavirus infection worldwide has
much higher mortality, two millio\n hospitalizations
per year and 352,000 to 592,000 deaths per year in
children less than five years of age.

The product, RotaTeq, is a live, oral,
pentavalent, human bovine :eassortant with the
serotypes human Gl, G2, G,3, G4, Pla and bovine G6 and
P7. It’'s a liquid formulation, and it’s stored at two
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