
1 

FOOD AND DRUG ADMINISTRATION 
~~~~ -4.J 

I . 

CENTER FOR BIOLOGICS EVALUATION-AND RESEARCH 

VACCINES AND RELATED BIOLOGICAL 

PRODUCTS ADVISORY COMMITTEE 

MEETING 

+ + + + i- 

WEDNESDAY, 

DECEMBER 14, 2005 

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. OVERTURF, 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 TRAN%Rlf3ERS 

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



2 

MEMBERS PRESENT (ContinuedL: 

RUTH A. KARRON, Member 

DAVID MARKOVITZ, M.D., Member 

WALTER ROYAL, III, 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 McINHES, 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 
CCYJRT REPORTERSAND TRANSCRIBERS 

1323 RHODE lSLAf4D AVE., N.W. 
WASHINGTON, D.C. 20005-3701 www.nealrgross.com 



3 

CONTENTS 

I PAGE 

I Presentation of Appreciation Plaques . . . . . . 4 

Introductions . . . . . . . . . . . . . . . . . 6 

Safety and Efficacy of Merck Rotavirus Vaccine: 

FDA Introduction, Dr. Rosemary Tiernan . . . . . 13 

Sponsor Presentation, Dr. Mark Bagarazzi . . . . 15 

FDA Presentation: 

Dr. Rosemary Tiernan . . . . . . . . . . . 99 

Dr.HectorIzurieta . . . . . . . . . . 135 

Public Comments, Dr. Paul Mendelman . . . . . 149 

FDA Presentation of Questions . . . . . . . . 177 

(202) 2344433 

NEAL R. GROSS 
COURTREPORfERSANDTRANSCRlBERS 

1323 RHODE K-XAND AVE., N.W. 
WASHINGTON, D.C. 20005-3701 www.nealrgross.com 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

4 

(9:02 a.m.1 

CHAIRMAN OVERTURF: I'd like to call the 

meeting of the Vaccines and Siological Advisory 

Committee to order for December 14th. 

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 

committee this morning, and we wanted to present 

plagues 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 visits, one for the Laboratory of 

Bacterial Polysaccharides back fin November of 2002, 

and he also served as a‘member of the site visit on 

the Laboratory 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 and VRBPAC. 

(Applause.) 

DR. BAYLOR: And the second person is Dr. 

David'Markovitz. His term was also from February '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 Retroviruses and 

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 

service 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 plagues. 

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 morning. I'm Christine 

Walsh, the Executive Secretary for today's meeting in 

the Vaccines and Related Biological Products Advisory 

Committee. 1 would like to welcome all of you to this 

meeting of the Advisory Committee+ 

Both today and tomorrow's session will 

consi&t of presentations that are open to the public. 

1 would like to request that everyone 

please 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 representative, 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 

meeting. 

The Food and Drug Administration is 

convening today's meeting of the-Vaccines and Related 

Biological Products Advisory Committee under the 

authoirity of the Federal Advisory Committee Act of 
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1972. With the exception of the industry 

representatives, 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 

regulations. 

The followinginformationonthe 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) (41, is 

being; provided to 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 compliance with federal ethics and conflict of 

interest laws, including but not limited to 18 USC 208 

and 21 USC 355(n) (4). 

Under 18 USC 208, applicable to all 

government agencies, and 21 USC 355(n) (41, 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 

outweighs his or her potential financial conflict of 

interest, Section 208, and where participation is 

necessary to afford essential expertise, Section 355. 

Members and consultants of the committee 

who are special government employees at today's 

meeting, including special government employees 

appointed at temporary voting members, have been 

screened for potential financial. conflicts of interest 

of their own, as 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 RotaTeq manufactured by Merck & Company, 

and the safety and efficacy of Zostravax manufactured 

by Merck SC Company. These interests may include 

investments, consulting, expert witness testimony, 

contracts, grants, credos, teaching, speakingwriting, 

patents and royalties and primary employment. 

For today's agenda regarding Topic 1, the 

committee will review and discuss the safety and 

effickcy of RotaTeq, manufactured by Merck & Company. 

For Topic 2, the committee will review and 
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discuss t&i? safety and efficacy of Zostravax, 

manufactured by Merck & Company. 

In accordance with 18 USC, Section 

208(b) (31, waive'rs 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 

$10,000 per year; 

Dr. Thomas Fleming for unrelated 

consulting with a competitor for which he receives 

less than $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.' 

A copy of the written waiver statement may 

be obtained by submitting a written request to the 

agency's Freedom of Information Office, Room 12A30 of 

the Parklawn 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 associatedwith their employer and 

with other regulated firms, The FDA asks in the 

interest of fairness that they address any current or 

previ,ous financial involvement with any firm whose 

product they wish to comment upon. 

These individuals were not screenedbythe 

FDA for conflict of interest. 

Dr. Samuel Malonardo is serving as the 

industry representative for Topic 1, acting on behalf 

of all related industries and is employed by Johnson 

& Johnson. 

Also, Dr. Seth Hetherington 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 like to remind members and 

consultants that if the discussions involve any other 

products or firms not already on the agenda for which 

an FDA participant has a personal or imputed financial 

interest, the participants need to exclude themselves 

6 from such involvement, and their exclusion will be 

7 noted for the record. 
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FDA.encourages all other participants to 

advise the committee of any financial relationships 

that you may have with the sponsor, its product, and 

if known, its direct competitors. 

12 
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14 

That ends the conflict of interest 

statement. Dr. Cverturf, I turn the meeting back over 

to you. 

15 CHAIFM?!N OVERTURF: Again, I'd like to 

16 

17 

18 

19 

welcome the members of the committee, and at this time 

I'd like to have the committee members introduce 

themselves and tell us where they're fromand who they 

represent. 

20 
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22 

I'll start with Dr. Self. 

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

Washington and Rutchinson Cancer Research Center in 
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S@att’l@. 

DR. KARRQN: Ruth Karron, Johns Hopkins 

University. 

DR. MALONARDO: Sam.M&ona@+o, Johnson & 

Johns,on. 

DR. WORD: Bonnie Ward, Baylor College of 

Medicine, Texas. Children's Hospital. 

DR. GELLIN: Bruce Gellin, National 

Vaccine ProgramOffice, Department of Health and Human 

Services. 

DR. WHARTON: Melinda Wharton, National 

Immunization Program, Centers for Disease Control and 

Prevention. 

DR. McINNES: Pameld Mcfnnes, National 

Institute of Allergy and Infectious diseases, NIH. 

DR. ROYAL: Walter Royal, University of 

Maryland, School of My;dicine. 

DR. FARLEY: Monica Farley, Emory 

University, School of Medicine. 

DR. MARKOVITZ: David Markovitz, 

University of Michigan. 

CHAIRMAN OVERTURF: And I'm  Dr. Gary 
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Overturf. I'm fram the University of New Mexico, 

School of Medicine. 

I'd like to open the meeting now by a 

brief introduction by the FDA by Rosemary Tiernan. 

DR. TIERNAN: Good morning, everyone, and 

welcome to the Vaccines and Related Biological 

Products Advisory Committeemeeting, theW?BP~c, where 

they&illccnsider Merck's Rotavirus vaccine, RotaTeq. 

But before we have the staff from Merck 

begin their presentations, I'd'just like to review 

some of the questions that we're asking the Advisory 

Commiktee 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 support the efficacy of 

RotaTeq in preventing Rotavirus gastroenteritis cause 

by serotypes Gl, G2, G3, G4 and G serotypes that 

contain Pl, example G9 when the first dose of vaccine 

is administered at six to 12 weeks of age followed by 

two subsequent 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 12 weeks of age 

followed by two additional doses separated by four to 

ten-week intervals? If not, what additional 

infor$natiun should be provided? 

And then the third question: please 

identify any other issues that should be addressed, 

including post Jicensure' studies. In particular, 

please address the assessment of intussusception, the 

applicant's proposed pharmacovigilance plan, 

concomitant use with other routinely administered 

vaccines, and the use of the vaccine in 

immunpcompromised children, such as those with HIV, or 

children taking steroids or other immunosuppressant 

therapies 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. 

CHAIRMAN 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 

and gentlemen. 

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 

gastroenteritis, one of the most significant 

unaddressed infectious diseases of infancy and 

childhood. 

It's an honor to represent everyone who 

has played a role in generating the scientific 

evidence used to support and generate-the scientific 

evidence to establish the safety and efficacy of this 

live oral 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 

hundreds of my colleagues at Merck. 

We are proposing for your recommendation 
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that this oral pentavalent vaccine be authenticated 

for the prevention of rotavirus gastroenteritis in 

infants and young children causedby the serotypes Gl, 
. . 

G2, 63, G4 and G Serotypes that contain Pl, for 

example, G9, and that RotaTeq be administered as early 

as six weeks of age. 

These G and T serotypes represent themost 

prevalent types isolated here in the United States. 

The Advisory Committee had previously 

received a briefing document fromMerck that goes into 

more ,detail. than what we have time to present here 

this morning. The outline for our presentation this 

morning is as follows. I'll briefly review the 

diseaseburdenof rotavirus gastroenteritisworldwide, 

and then 3'11 introduce the clinical development 

program of RotaTeq by outlining the major safety, 

efficacy and immunogenicity objectives of our Phase 3 

program. 

Then I'll be turning the podium 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 clinical trial results 

suppdrting RotaTeq's safety and efficacy. 

Dr. Heaton will conclude by outlining the 

benefit-risk profile 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 virtually 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 

dehydration that results from the vomiting and 

diarrhea leads to over two million hospitalizations 

worldwide every year, and that's 55,O.00 to 70,000 

hospitals that children are hospitalized every year in 

the United States alone. 

The virus affects all children equally. 

It doesn't discriminate on the basis of socioeconomic 

status, environmental conditions or geographic area. 

Once infected, a child growing up here in the United 
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States has the same chance of developing severe 

gastroenteritis characterized by the fever, yomiting 

and diarrhea as does the child living in the 

developing world, 

Merck's development of RotaTeq began in 

earnest in 1993 with our proof of concept study when 

we showed that a quadrivalent version of the vaccine 

was efficacious. This was fpllowed by a study of 

different formulations to demonstrate that the 

vaccines could be stored at refrigerator temperatures 

and buffered to neutralize stomach acid. 

In 1998, we initiateda dose ranging study 

to determine the dose that we should take into Phase 

3. During the course of the dose ranging study, the 

first'reports of an associationbetw+enWyatt's rhesus 

tetravalent rotavirus vaccine and the intestinal 

obstruction known as intussuscept+on came 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 vaccine. 
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We designed a placeba controlled study 

that would enro3.1 a minimum of 60,000 subjects which 

was reviewed and ultimately endorsed by this committee 

and the FDA in Nay of 2000, and in January 2001, we 

enrolled the first subjects into the trial that we 

named the rotavirus efficacy and safety trial, or 

REST. 

So ultimately over 70,000 subjects were 

enrolled into REST to demonstrate that RotaTeq did not 

increase the risk of intussecption relative to placebo 

within 42 days of any dose, thus satisfying the 

primary safety hypothesis by meeting the prespecified 

statistical criteria for this study. 

There were two other Phase 3 studies that 

contributed to the overall safety database for 

RotaTeq. In addition to REST, our Protocol 7, which 

was a study to confirm the efficacy of our final 

formulation 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 gelierally well tolerated with regard to all adverse 

advents and also with regard to adverse events that we 
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I call of special interest. Those are the symptoms of 

gastroenteritis, 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 RotaTeq's efficacy against the 

serotypes contained in the vaccine that are 

responsible for approximately 90 percent of disease 

here in the United States. 

The integrated analysis showed that 

RotaTeq prevents over 98 percent of the most severe 

cases of gastroenteritis as graded by our 

investigators, and prevents fully three-quarters 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 number of hospitalizations and emergency 

department visits for rotavirus by over 94 percent. 

There were also two main immunogenicity 

objectives in o-ur Phase 3 program. First, the 

consistency of the RotaTeq manufacturing process was 
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1 demonstrated by comparing the immunogenicity of three 

2 consecutive lots of vaccine in our Protocol 9. 
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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 

demon:strate that RotaTeq can be integrated into the 

current immunization schedule of infants. 
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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. 

13 

14 

15 

16 

Drs. Fred Clark and Paul Offit from the 

University of Pennsylvania and Children's Hospital of 

Philadelphia, who pioneered the work on the human 

bovine reassortants that are the backbone of this 

17 pentavalent vaccine. 

18 

19 

20 

21 

Dr,.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 

22 Board. 

21 
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1 AndDr. Gary Marshall of the University of 

2 Louisville, who wa,s a participant as an investigator 

3 in the REST trial. 

4 And Dr. David Matson who served as 

5 principal investigator for the almost 200 sites that 

6 participated in REST here in the United States. 

7 So now Dr. Heaton will provide the actual 

8 details regarding rotavirus disease here in the United 

9 States, and the clinical trial results from RotaTeq. 

10 DR. HEATON: Well., thank you, Dr. 

11 Bagarazzi, and good morning, everyone. 

12 It was six and a half years ago that I 

13 stood, here and presented to this committee Merck's 

14 plan for moving forward with development of the 

15 pentavalenthumanbovinereassortantrotavirus vaccine 

16 in the face of safety concerns about intussecption 

17 with the rhesus vaccine, So I'm happy to tell you 

18 that that plan.has now come to fruition, and it's my 

19 

20 

21 

22 

honor today to present to you the safety, efficacy, 

and immunogenicity data to support the licensure of 

RotaTeq. 

I'm going to begin my presentation with a 
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brief review of the epidemiology of rotavirus and the 

basis for developing a multivalent vaccine. I'll 

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 diarrhea1 related deaths 

worldwide and a major cause of morbidity among 

children 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 gastroenteritis and being 

hospitalized does not vary by geographic region. 

CDC has recently updated their estimates 

of the burden of rotavirus disease in anticipation of 

licensure of this vaccine, and they've showed that the 

disease burden estimates have remained the same over 
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3. the last decade. The same number of hospitalizations, 
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the same number of emergency department visits are 

occurring now that occurred in the mid-'90s. 
: 

This 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 thair fifth birthday, two out of three 

will have had a symptomatic infection with rotavirus. 

One out of ten will have visited their physician for 

rotavirus. One out of 17 babies will have been to the 

emergency roomwith rotavirus gastroenteritis, and one 

out of 65 will be hospitalized for rotavirus 

gastroenteritis. 

Although uncommon, deaths still do occur 

in the United States. CDC estimates that there are 

about 20 to 60 deaths every year from rotavirus. 
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There are five strains that cause the 

majority of rotavirus disease here in the United 

States and worldwide. Before I discuss those strains, 

I want to go over the structure of the virus and how 

the virus is classified into serotypes. 

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

24 
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I a non-enveloped virus that contains 11 segments of 

doubl'e stranded RNA, and each of those segments codes 

for one or two proteins. 

The two most important proteins with 

respect to ismlunity 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 sensitive, which we call the 

P protein. These two proteins induce neutralizing 

antibodies and they are used to classify rotaviruses 

into their G and P serotypes. So each virus is 

classified according to their G and P type. 

Now, the serotypes that account for over 

90 percent of rotavirus disease in the United States 

are Gl, G2, G3, and G4, and the P type that is most 

commonly associated with these E types is serotype 

Pla, which you may have also seen referred to as P 

genotype 8, 

The clinical manifestations of rotavirus 

gastroenteritis are fever, vomiting, and watery 

diarrhea, and the features that distinguish rotavirus 

gastroenteritis and non-rotavirus gastroenteritis are 
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1 twofold. One is that rotavirus causes-vomiting. 
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In this study by Rodriguez, et al., that 

was published in the late '7Qs, 96 percent of children 

that has rotavirus positive g&stro+enteritis had 

vomiting compared with only 58 percent of rotavirus 

negative gastroenteritis. 

And, of course, when a child is vomiting 

five to ten timesa day, then oral rehydration becomes 

impractical. 
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The second feature of this disease that 

distinguished it from other forms of rotavirus 

gastroenteritis is the duration of the illness. 

Rotaviruslasts on average six days, and that extended 

duration of the illness with the vomiting together can 

clearly lead to dehydration whi,ch may require 

hospitalization and death if supportive care is not 

available. 
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The basis for preventing rotavirus 

gastroenteritis throughvaccination comesfromstudies 

of wild type disease. Dr. Velasquez and his 

colledgues in the 1990s published a study where they 

had followed a cohort of children near Mexico City 

26 
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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 episodes of rotavirus gas'troenteritis, and 

that immunity was greatest against severe disease, but 

there was also substantial protection against mild 

gastroenteritis. 

The other significant finding from that 

study is that the. immunity induced by rotavirus is 

strain specific. So particularly with the first 

infection. So, therefore, we developed a multivalent 

rotavirus vaccine containing the most prevalent 

serotypes toprovidethemostcomprehensive protection 

possible. 

Th-is 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 fromgastric acid so that 

it may be administered orally, and the stabilizer 

provides for stabilization at refrigerated 
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temperatures 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 tlo,e seal, then unscrew the cap, and you 

can admin,ister 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 sero types that are 

represented in the vaccine are Gl, 62, G3, 64, and Pl, 

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 2981, and it was purified 

and actually evaluated in several vaccine trials over 

the 1980s. 

Thehopewas that this.heterologous animal 

virus would induce immunity againsthqnandisease, 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, indeed, it was well 

tolerated. It did not induce side effects, but the 

efficacy was inconsistent across studies. so, 

therefore, we developedhumanbovine reassortants that 

consist of the bovine backbone with human outer 

surface proteins, 

Rotaviruses naturally reassort their 

genetic segments in cell culture, So we took 

advantage of that natural property, coinfectedin 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 suiface Gl, and this is the bovine 

backbone with the human outer surface G2 and PI and 

then G2, G3> and 64, and' these five strains are 

suspended in the formulation that make u-p the vaccine. 

Now I'd like to move into an overview of 

the development program for RotaTeq. As Dr. Bagarazzi 

shared with you earlier, we licensed the technology 

for the vaccine from Children's Hospital of 

Philadelphia in the early 199Os, We did a proof of 

concept study in 1993 to 1994 that showed that the 

vaccine was well tolerated, and itwas 100 percent 

efficacious against severe disease. 

We then went on to develap the liquid 

buffered formulation so that we could give the vaccine 

orally without preadministration of an antacid and so 

that it would be stable in the refrigerator, and that 

study,showed that the vaccine was well tolerated, and 

the immunogenicity of the buffered formulation was 

similar to that of an unbuffered formulation. 

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 
: 

universal recommendation was given by the ACfP. 

Then approximately a year later is when 

the reports of intussecption came about with the 

rhesus vaccine. 

So let's talk a little bit about what 

intussecption is. Intussecption is a naturally 

occurring -illness where the bowel te&escopes 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 W6d.l defined. 

Adenovirus has been consistently a'ssociated with 

intussecption in several studies. Et‘isan 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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1 treatment is typically with an enema or surgery, and 
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the morbidity andmortality is low if the diagnosis is 

made early. However, if the diagnosis is delayed, it 
: 

can be fatal. 
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Now, the cases of intussecption that were 

reported with the rhesus vaccine clustered during the 

two weeks 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 decide if we were going to 

move forward with our vaccine program, and we made 

that decision baaed on these factors. 

First of all, as I've already shared with 

you I there is a public health need for a safe and 

effective rotavirus vaccine. 

Second, by the time the,se~ studies were 

available we already had data from the Phase 2 trials 

32 
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1 thatsaidthat our vaccine was 100 percent efficacious 
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against severe disease and 75 percent efficacious 

againstanyseverityof rotavirus gastroenteritis, and 

at that point we had only seen a single case of 

intussecption in the Phase 2 trials in over 2,400 

infan:ts that had been vaccinated, 
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The other reason we dec"ided to move 

forward is we had evidence to suggest that the 

intussecption seen with the rhesus vaccine 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 two vaccines, as 

I outlined in the background docume,nt for you. For 

example, we looked at the two vaccines in mice. YOU 

get systemic spreadwith the rhesus vaccine seeding at 

distal sites with hepatitis and death in SCID mice, 

and we did not see that with the RotaT&q vaccine. 

And there are also differences in the 

clinic with respect to reactogenicity, with high 
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I fevers in some of the trials the rhesus vaccine during 

the week after,the dose, whichwe've not seen with our 

RotaTeg vaccine. 

So based on all of these reasons, we 

developed a plan to move forward to evaluate the 

safety of RotaTeq with respect to intussecption. We 

presented that plan to the, FDA Advisory Committee in 

May of 2000 and received approval to move forward. 

This slide shows the studies that make up 

the Phase 3 program. So we moved forward with the 

large scale rotavirus efficacy and safety trial that 

I'll refer to as REST. 

We also had t,wo other smaller Phase 3 

studies, the dose confirmation efficacy study which 

was done to confirm the efficacy of the final dose of 

the vaccine, and then the consistency lot study to 

demonstrate the' consistency of the manufacturing 

process. 

So I'm going to begin sharing results with 

you now, and I want to start with the intussecption 

since, that was a concern with another rotavirus 

vaccine. So 14d like to share with you the highlights 
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2 The same size of REST called for a minimum 

3 of 60,000 subjects randomized one to one to receive 

4 either vaccine or placebo. After 60,000 subjects were 

5 enrolled, if the primary safety hypothesis was not 

6 met, we were to enroll additional groups of 10,000 

7 subjects until either the primary safety hypothesis 

8 was met or until we reached a maximum of 100,000 

9 

10 

11 

subjects. 

The age at first dose was six to 12 weeks, 

and we gave three oral doses at four to ten week 

12 intervals. The areas where we did the study were 

13 areas with good standard of care for intussecption. 

14 We began the study in January of 2001, and, the last 
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17 

patient completed 42 days of safety follow-up in April 

of 2005. 

The REST primary safety hypothesis was 

18 that RotaTeq would not increase the risk of 

19 
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21 

22 

intussecption relative to placebo within the 42-day 

period after any dose, and to satisfy that primary 

safety hypothesis, two criteria had to be met. 

The first criteria was fox interim 

NEAL R. GROSS 

(202) 234-4433 

COURT REPORTERS AND Yf%%&XX?iBERS 
1323 RHODE tSLAND AVE., N.W. 
WASHINGTON, D.C. 20005-3701 tuw.4.nealrgross.com 



5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

36 

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 

bound than the 95 percent confidence interval for the 

relative risk of intussecption greater than one and 

two time intervals following vaccinati"on. 

Wemonitored kids for the one to seven day 

period after vaccination and the one to 42 day period 

after vaccination to encompass the time of highest 

risk ,of intussecption with the rhesus vaccine. 

Secondly, at the end af the study the 

upper bound on the 95 percent confidence interval for 

the relative risk of intussecption had to be less than 

or equal to two, and that translates into point 

estimates of relative risk -- less than or equal to 

ten; sorry -- and that translates into point 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 

expected given the size of the enrollment. 

This is a diagram of oulc 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 

I study. So we set up a system of active surveillance 

at the study sites where we contagzked them on days 

seven, 14, and 42 after each dose8 and then up to one 

year after dose one. 

So the parents wexe called, and they were 

asked specifically about any hosphtaliqations, any GI 

illnesses, including gast-rqenteritis 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 medical records, the 

radiographic films. They were given to that 

commi:ttee, and they would decide, yes, this is a case 

or, no, this- isn't a case. 

Then positively adjudicatedintussecption 

cases, or confirmed cases were referred to an 

independent data and safety monitoring board. They 
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1 would unbI&nd each ~case as it was reported and make 
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recommendations for continuing .the study, and they 

also reviewed all of the serious adverse event data 
: 
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approximately .every six months. 

I'd now like to just provide a few 

comments on the statistical properties 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. 
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First of al.l, we wanted to design a study 

that would have a high probability of stopping early 

if there were to have been an increase in 

intussecption 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 we would satisfy the safety criteria at the end 

of the study. 
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So we estima,tedthe probabilities that the 

study with each of these 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 end of study safety criteria. 
.+ 

So for a vaccine with a.safe profile of 

relative 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 meeting the 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 _I* r 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 the results of 

the Phase 3 studies with you. Overall we enrolled and 

vaccinated over 7'1,000 subjects in 11 countries with 

over : 36,000 receiving RotaTeq and over 35,000 

receiving placebo. Fifty percent of the enrollment 

took place in the United States, about 30 percent in 

Finland, and then the remaining 20 percent were 

distributed among countries in the rest of Europe, 
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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 from the three Phase 3 

studies with 36,000 in the vaccine group, 35,000 in 

the placebo group, Over 99 percent of children in 

each group compfeted follow-up for the 42 days after 

their last dose, and of cuurse, that's the time period 

upon which the primary safety hypothesis was based. 

Over 91 percent of children in each group 

received all three doses and 42 days of sa.fety follow- 

up after the last dose. And a slightly higher number, 

over 93 percent, received complete follow-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 looked at detailed safety in a subset 
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3. of about 11,000 subjects, and I'm going to talk about 

2 these subjects a little bit later. 

3 These are the intussecptLcn results from 

4 REST. In total, we had 35 investigator diagnosed 

5 cases of intuss,ecption, Of these, there was one case 

6 that could not be adjudicated because of a malfunction 

7 in the radiographic equipment, and that child was in 

8 the placebo group. 

9 There were two cases that were negatively 

10 
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14 

adjudicated, and they were,also both in the placebo 

group,. We had 32 positively adjudiceted,cases. There 

were 11 within the 42-day period.0f.a dose, the time 

period upon which our primary safety hypothesis was 

based‘; six in the vaccine .group and five in the 

15 placebo group. 

16 There were 17 cases that occurred between 

17 the time period of 42 days after a dose and within the 
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one year period after the first dose. &even of those 

were in the vaccine 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 
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reported to us after the child had &&ally completed 

the study, and all of those'cases occurred in the 

placebo group. 

We did not have any intussecption cases 

reported in the other two Phiise 3 studies, Protocol 7 

and Protocol 9. 

This graph shows the confirmed 

intussecption cases in RESTwithin the one year 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 95 percent confidence 

interval of 0.4 to 1.9. 

This slide shows the confirmed 

intussecption cases in RE-ST within 42 days of each 

dose,' and this is, of cour.se, the time period upon 

which the primary safety hypothesis was based. So 

this is dose 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 vaccine 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 below 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 

after 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 peri.od of greatest risk 

of intussecption with‘the rhesus vaccine. 

We looked at the characteristics of all of 

incidence in infant years was one in 2,253 overall and 

one in 2,101 in the placebo'.grcup, which is very 

similar to the assumed rate of one in 2,000 that we 

used when designing the study. 

There was a male predominance of cases 

with 19 males and 13 females overall, and the peak age 

at diagnosis 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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re,spect to intussecption. The primary safety 

hypothesis was satisfied. The relative risk of 

intussecption met the prespecified statistical 

criteria for clinical susceptibility. After we 

adjusted the relative risk for multiplicity with 

enrollment of 70,000 subjects, the relative 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 

required to meet the primary safety,hypothesis. 

The intussecption cases occurred 

sporadically. There'was no clinical evidence of an 

increasedintussecption riskamongvaccine as compared 

with placebo recipients during the one to two week 

period after a dose, and the overall, characteristics 

of the case of intussecption in REST were similar to 

those of naturally occurring intussecption. 

So now I want to sh,ift'gears and share 

with yousome of the other additional safe.ty 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 cal.1 them, the group of 

over 71,000 subjects, we looked at all serious adverse 
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experiences including intussecption within the 42 day 

II period after a dose, and then we evaluated them for 

vaccine related serious adverse events and deaths 
: 

until the end of the study. 

Now, in a subset of children, over 11,000 

children, we looked at all adverse even,ts serious and 

non-serious. So upper respiratury infection, eat 

infecqtion, we looked at all adverse events. And we 

speckfically fbcus on other adverse events of clinical 

interest for this vaccine. So fever, vomiting, 

diarrhea, irritability, and also hematochezia since 

that had been reported with the rhesus vaccine. 

The other safety. evaluation that we did 

was that we looked at feca~l vaccine strain shedding. 

This is a life oral rotavirus vaccirie. So we looked 

for v&ccine' strains in the stool, and,we did that in 

two ways. 

The first way was that we looked at in a 

prespecified group of subjects as a specific time 

interval, and then the second way we did it is any 

childwho had an episode of acute,gastroenteritis that 

was rotavirus positive, we looked for vaccine strains. 
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This slide shows a summary of the serious 

adveme events that were reported within 42 days of 

any dose in the Large scale cohort of over 71,000 

subjects, and as you can see, the incidence of serious 

adverse events was similar ifi the vaccine and placebo 

groups, 2.4 percent in the vaccine group as compared 

to 2-6 percent in the placebo group. ' 

The. incidence of dose related serious 

adverse events was also similar in the two groups, .l 

percent in the vaccine 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, 25 in the vaccine group 

and 13 in the placebo group, and the most common cause 

of death wa,s sudden infant death syndrome. Over the 

course of the trial we had 17 cases, eight in the 

vaccine group and nine in the placebo group. And 

discontinuations due to serious adversesvent was also 

similar in both groups. 

This slide shows the most frequently 

reported serious 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 brotichiolitis and 

gastroenteritis, Both had simil.ar incidences in the 

vaccine and placebo group. 

And themost frequent dose relatedserious 

adverse events were gastroenteritis, fever, and 

dehydration, again,, which had very similar incidences 

in both the vaccine and placebo groups. 

Now, shifting to the subgroup of 11,000 

subjects where we evaluated all &Es, first I want to 

share' with you the data on "fever. This slide shows 

the percent of infants with fever within the week 

after a dose by vaccination group and~dose number. SO 

on the Y axis we have the percent.of subjects. On the 

x axis we have dose one, dose two, and dose three. 

The yellow bars -represent RotaTeq recipients, The 

white:bars represent; placebo recipients. 

And as you can see, the incidence of 

fever, which we defined as a-temperature greater than 

or equal to 100.5 rectal equivalent was similar in 

vaccine and placebo recipientsafter each dose. None 
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! of these differences we&. statistically significant. 

This slide shows th,e. percent of infants 

with vomiting, diarrhea and irritability within the 

week after the first dose by vaccination group. And 

the slide is setup the same way with the yellow bars 

representing vaccine recipients .and the white bars 

representing placebo recipients. 

There was an increased incidence of 

vomiting ,in vaccine as compared ,‘with placebo 

recipients after the first dose, and.also an increase 

in the incidence of .diarrhea in vaccine as compared 

with placebo recipients after the first dose. This 

difference was 1~3 percent for eqeh of these AEs, and 

it was statisticaliy significant. 

However, these differences were not 

unexpected, given that this is a live oral rotavirus 

vaccine. 

This slide shows the percent of infants 

with hematochezia, which we defined *as bloody stools 

or Melena or procedures for hematochezia, 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 heaatochezia that was reported was low. 

After dose one, we had .5percent of subjects in the 

vacckne group as compared with <3 percmt of subjects 

in the placebo group with heqatachesia. After dose 

two it was .2 percent to .3 percent, and after dose 

three, it was -01 percent in both groups, and none of 

these differences were statistically significant. 

For the evaluation of fecal shedding and 

vaccine strains, I'd like to provide just a little bit 

of history ,about what we saw in our Phase 2 programs 

before I present the results. Our Phase 2 studies, 

what we found there was that & 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, and you typically get 

a board of replication and then they die off quickly. 

So what we also found in the Phase 2 study 

is that the vaccine virus strain shedding peaked 

during the four to six day period aft& a dose. We 
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did one study where we looked at several different 

time'periods after the dose and found that: the peak of 

vaccine shedding almost exclusively occurred during 

that'first week after the first dose. 

So in REST andin Pr&ocol 7, we evaluated 

fecaL shedding of vaccine strains in two ways. We 

prospectively identified a subset of 300 subjects 

where we collected stools -during days four to six 

after vaccination,. and, than again in all cases of 

acute: gastroenteritis that were.rotavirus positive we 

looked for vaccine. strains. 

And these are the results of the Phase 3 

studies for fecal shedding. We saw a; very similar 

pattern as to what we saw with -- in our Phase 2 

studies. Eight, point, nine percent of vaccine 

recipients had fecal shedding of vaccine virus after 

dose one, We know that the majority of this was 

during the week after the dose. The latest shedding 

that we saw was 35 days from dose one. 

We had no subjects that shed after dose 

two # and only one subject shed after dose three. He 

shed four days from dose three. 
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The quantities were low, similar to what 

we saw in the Phase 2 studies as welC1. 

We also had two pLac-ebo recipients that 

shed, and *of cotirse, this raised a red flag for us. 

Could this have been transmission of vaccine virus 

from,vaccine recipients to placebo recipients? 

We did & very thorough investigation 

lookihg for opportunities for a vaccine transmission 

to occur and did not find anyt,hing. These children 

were not siblings of.a vaccine recipient. 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 tolerated. With respect to 

the adverse experiences of special clinical interests 

that I shared with you, fever, vomitingi diarrhea, 

irritability, and hematochezia, there was an increase 

in mild diarrhea and vomiting after vaccination being 

1.3 percent greater in the vaccine as compared with 
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the placebo groups. 

Our vaccine strain sheddin.& studies look 

very similar to the Phase 2 studies; Vaccine strain 

shedding occurred infrequently and almost exclusively 

during the week after the first dose, which suggests 

that the risk of-transmission of vaccine virus strains 

is low. 

So now that I've shared with you the 

safety results, I'd like to move on and talk about our 

effichcy results and the potential of the vaccine in 

preventing rotavirus gastroenteritis. 

So we did an efficacy evaluation in two 

ways. We looked at efficacy in REST and Protocol 7. 

So in the,large.scale cohort in REST in over 68,000 

subjects, we looked at the efficacy of the vaccine to 

prevent hosp,italiza,tions and emergency department 

visits for rotavirus 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 visits for rotavirus 
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g a s tro e n te r i ti s . 

T h e  p r i m a ry  e ffi c a c y  h y p o th e s e s  w e re  

i d e n ti c a l  fo r  b o th  s tu d i e s , a n d  th a t i s  th a t o ra l  

R o ta T e q  w i l l b e  e ffi c a c i o u s  a g a i n s t ro ta v i ru s  d i s e a s e  

c a u s e d  b y  S e ro ty p e s  G l , 2 , 3 , a n d  4  th a t o c c u rs  a fte r 

a  th re e -d o s e  re g i m e n . 

O th e r e ffi c a c y  o b j e c ti v e s  th a t w e  l o o k e d  

a t, w e  l o o k e d  a t e ffi c a c y  a g a i n s t m o d e ra te  a n d  s e v e re  

ro ta v i ru s  d i s e a s e . W e  l o o k e d  a t e ffi c a c y  a g a i n s t 

ro ta v i ru s  g a s tro e n te r i ti s  c a u s e d  b y  th e  i n d i v i d u a l  

s e ro ty p e s  i n  th e .v a c c i n e  a n d  n o t i n  th e  v a c c i n e , fo r 

e x a m p ,l e , 6 9 , a n d  th e n  w e  l o o k e d  a t th e  p e rs i s te n c e  o f 

e ffi c a c y  th ro u g h  a  s e c o n d  ro ta v i ru s  s e a s o n  p o s t 

v a c c i n a ti o n . 

T h e  c a s e  d e fi n i ti o n  th a t w e  u s e  fo r 

ro ta v i ru s  g a s tro e n te r i ti s  w a s  i d e n ti c a l  fo r  b o th  

s tu d i e s . T h e  c l i n i c a l  c a s e  d e fi n i ti o n  c a l l e d  fo r 

fo rc e fu l  v o m i ti n g  a n d /o r a t l e a s t th re e  w a te ry  o r 

l o o s e r th a n  n o rm a l  s to o l s  w i th i n  a  2 ' 4  h o u r p e r i o d . 

T h e  s e v e ri ty  o f c a s e s  w a s  a s s i g n e d  u s i n g  

a  c l i n i c a l  s c o r i n g  s y s te m . W e  l o o k e d  a t th e  i n te n s i ty  

a n d  d u ra ti o n  o f th e  s y m p to m s  o f g a s tro e n te r i ti s , 
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fever, vomiting,-diarrhea, andbehavioral changes, and 

we attributed a score to each of those symptoms. 

If the score 'was less than or equal to 

eight, the disease was considered to be mild. If it 

was between eight but less than "or equal to 16, it was 

modeiate, and greater than ,16, it was severe. 

The laboratory case definition called for 

rotavirus detection by ETA with serotype 

identification by PCR, and then we looked for vaccine 

strains by plaque and electropherotyping, 

And a child had to meet both the clinical 

and laboratory case definitions in order to be 

considered a case for the analysis. 

So now I'm going to go through the results 

for each of these efficacy endpdints.. So we're going 

to first talk about the primary efficacy analysis, 

then efficacy against hospital&zatioins, emergency 

department visits, and office- visits for rotavirus 

gastroenteritis, and then the intent to treat efficacy 

analysis, the serotype specific efficacy, and the 

second season efficacy. 

And I wanted to justpoint,outthat all of 
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/ the analyses that I'm going to show you-are based on 

the protocol population in children receiving all 

three doses of,vaccine except for the intention to 
: 

treat efficacy analysis, which would start counting 

cases from the day of vaccination, the first day of 

vaccination. 

So the primary efficacy hypotheses for 

both studies were met. RotaTeq was efficacious 

againstG1. to 4 rotavirus gdstroenterftis, and this 

slide shows the efficacy by disease severity. 

Efficacy against any severity of disease was 74 

percent, the lower bound off 67 percent. Efficacy 

against severe disease was 98 percent. We had one 

breakthrough case in the vaccine group, 

RotaTeqwas also efficaciousinpreventing 

hospitalizations, emergency department visits, and 

office visits for rotavirus gastroenteritis. The 

vaccine reduced hospitalizations by 96 percent as 

compared with placebo, with a lower -bound on the 

confidence interval of 90.5* 

The reduction in emergency department 

visits was 93 per-cent, and the reduction in office 
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visits was 86 percent. 

This is the intention to treat analysis 

looking at the primary endpoint efficacy against Gl to 

4 rotavirus gastroenteritis of any severity or severe 

disease,.and‘what we did here is we itincluded all the 

protacol violators in the analysis, :and what this 

shows: the efficacy against any severity-of disease was 

59.7 percent, and efficacy against severe disease was 

96.8 percent. 

This is a similar intent to treat analysis 

looking at efficacy against hos&.tafizations, 

emergency department visits and office visits, and as 

,you can see, these results are very similar to our 

protocol results, with efficacy against 

hospitalizations of 95 percent, against emergency 

department visits of 90 percent, and 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 7,000 children, and the serotypes that we saw were 

what we would expect based on what we know about the 
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3. epidemiology of rotavirus. 

2 

3 

We saw mostly Cl, smaller numbers of G2, 

G3, 64, and G9. 

4 The efficacy against Gl in this .group was 

5 against any severity of disease, was 75 percent. 

6 Efficacy against G2 was 63 percent. For G3 it was 56 

7 percent. For G4, it was 48 percent; and for G9 we 

8 only had five cases, but it was 74 percent. 

9 So in order to get a look at a greater 

10 number of cases and do further evaluation of the 

11 serotype specific efficacy, we looked at this in the 

12 large, scale cohort as we12 that we!re following for 

13 hospitalizations and emergency department visits. And 

14 I: have those results for you here on this slide. 

15 The efficacy against hospitalizations and 

16 emergency department visits caused by' Gl rotavirus 

17 gastrbenteritis was 95 percent. EffCicacy against G2 

18 was 88 perccjmt. For G3 it was 93, G4 89 percent, and 

19 

20 

21 

22 

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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a demonstrate that RotaTeq was efficacious against all 

2 the strains that were circulating during the study. 

3 Then we looked at the efficacy of RotaTeq 

4 through the second rotavirus season post vaccination. 

5 So this slide shows efficacy here on the Y axis. This 

6 is the first season here in the left-hand side of the 

7 screen. The second season eSfi,cacy here on the right- 

8 ha&side of the screen, and the blue boxes represent 

9 efficacy against severity of d"isease. The orange 

101 diamonds represent efficacy against severe disease. 

11 So the efficacy in the first season, as I 

12 shared with you on the earlier slide, was 74 percent 

13 against any severity of rotavirus gastroenteritis, and 

14 98 percent against severe disease. 

15 Then we looked-at efficacy just during the 

16 second rotavirus season, and the efficacy during the 

17 second season was 63 percent against any severity of 

18 rotavirus gastroenteritis and 88 percent against 

19 severk disease. 

20 So in summary, RotaTeq prevented Gl to 4 

21 rotavirus gastroenteritis of any severity and severe 

22 disease and significantly reduced hospitalizations, 

WEAL R. GiROsS 
COURT REPORfERS AND TRANScRlBE~e 

132Z’RHODE K&At40 AVE., N.W. 
(202) 2544433 WASHING”TQN, D.C. 2000543701 WWW.W&grOSS.OO~ 



1 emergency department visits, and office visits for _' 

rotavirus gastroenteritis. 

The serotype specific efficacy data 
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indicate that RotaTeq is efficacious against the 

sewotypes in the vaccine and against G9 strains. We 

did P typing an the G9 strains that were circulating 

at the time of the study, and they were Pl. 

Efficacy also persisted during the second 

rotav$rus geason. 

11 

12 

So 3'm going to wrap up the presentation 

with an overview of the immunogenicity objectives and 

results from the Phase 3 studies. We evaluated 

13 

14 

immunogeniczity in two ways. We looked at the 

immunogenieity of RotaTeq. Then we also did a 

15 concomitant use study looking at immunogenicity of 

16 

17 

18 

19 

other vaccines when given concomitantly with RotaTeq. 

As you all know, no dofinitiveinxnunologic 

surrogate of efficacy with RotaTeq has been 

identified. Studies of wild type -rotavirus suggest 

20 

21 

22 

that serum and fecal anti-rotavirus IgA and also Gl 

serumnewts correlate with protection. 

However, 'we've not found this in our 

59 

?EAL R. GROSS 

(202) 2344433 

COURT REPORTERS AND T&4N~CAI,BERS 
13213’ RHODE ISC9ND AVE., N.We 
WASHINGTON; D.C. 2~~3701 www.nealrgross.mm 



5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

60 

studies, but we",do know that the immunogenicity of 

RotaTeq, the responses that we see do indicate vaccine 

activity because they correlatewithpotexxcy, with the 

potency or dose of the vaccine. T&y just don't 

correlate with efficacy. 

So what we've done in the Phase 3 studies 

is we've utilized our imxnunogenicity data basically 

for two purposes: 'to demonstrate the consistency of 

the manufacturing process and also in our concomitant 

use studi&, 

Andthepattern of antibody responses that 

we've seen to RotaTeq has been oansistent across 

populjations as I outlined in your backgrounder. A 

high proportion of children have over 90 percent -- a 

high proportion, over 90 perpent, of children have a 

significant rise in anti-rotavirus IgA after three 

doses', and the magnitude of serum neutralizing 

antibody responses to the GNP types vary, typically 

being high for Gl and Pl and G4, and 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 

thiswas done in a study of 1,358 subjzects with over 

600 in the vaccine-group and over 600 in the placebo 

group. 

We evaluated antibody resp:onses to DtaP, 

IPV, :hib, Rep I3 and pneumococcal,conjugate vaccines, 

and we compared the antibody responses to those 

vaccines when given concomitantly with KotaTeg as 

compared with antibody responses to those vaccines 

when .given concomitantly with placebo. 

Thestatisticalckiteria for demonstrating 

noninferiority of these responses in the two groups 

for diphtheria, tetanus, IPV, hib, and Hep B was that 

there would be 9s percent confidence that there was no 

more 'than a ten percentage point decrease among 

vaccinees compared with placebo recipients for the 

proportionwho achieved the establishedtieroconversion 

or ssroprotection criteria. 

For pertussis and pneumococcus, since 

there1i.s no def‘initive seroproteotion criteria that we 

could look at, we said that there was 95 percent 

confidence thatthere would be no more than a twofold 
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decrease inthe GMT of antibody responses to these two 
I 

vaccines amongvaecine recipients, RotaTeqrecipients, 

as compared with placebo recipients. 
: 

The concomitant vaqination schedule that 

we used called for three doses of DTAP and 

pneumococcal conjugate vaccine, and we measured the 

antibody responses after the third dose so that the 

children were approximately seven to eight months of 

age. 

We also gave two doses of COMVAX and IPv, 

and we measured antibody responses af-ter the second 

dose of these vaccines. So the children were 

approximately five to six months of age, and children 

in this group were also required to get a neonatal. 

dose ,of Hepatitis B. 

And as you can see here, we've outlined 

this seroprotection criteria thatweuse when planning 

the study and 'that we use for -measuring these 

responses. 

This slide shows the antibody"responses to 

diphtheria, tetanus, Hep B, bib, and polio, and they 

were similar in children who got RotaTeq with these 
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vaccines and children who got plac'ebo with these 

vaccines _' .We have the percent seroprotection here on 

the Y axis. These are the responses to diphtheria, to 

tetanus, to Hepatitis B, to hib, to polio virus 1, 

Type 2, and Type 3. 

There are the an'tibody responses to the 

pneumococcal conjugate vaccine, and they were also 

similar in RotaTeq and placebo recipients. We have 

the CJMT here and the different serotypes along the X 

axis here, and as you can see, the responses were 

similar for each of the serotypes that we evaluated. 

We met our statistical criteria for 

demonstrating non-inferiority for these responses 

also. 

These are the responses to pertussis 

toxoild, FHA and Pertactin in RotaTeq-as compared with 

placebo recipients. Again, we -have the GMT here on 

the Y axis, the responses to the toxoid FHA and 

Pertactin here. 

We met our statis.tical criteria for 

demonstrating noninferiority for ths PT and FHA 

responses. We did not meet the statistical criteria 
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for ‘the Pertactin response, "We just marginally 

exceeded the statisticak criteria required. 

However, children did have evidence of 

quantifiable Pertactin activity, and that was similar 

in bqth the vaccine and placebo groups~. Ninety-five 

percent of RotaTeq recipients and 96 percent of 

placebo recipients having quantifiab1.e Pertactin 

activity. 

So based on the overall profile with the 

noninferior responses with toxoid ,an$ FHA and the 

activity that we saw with Pertactin, we feel that 

children who get RotaTeqwith a DTP vaccine would have 

similar immunity'to pertussis as other children. 

So in summary, RotaTeq -was generally 

immunogenic. We have not identified yet a definitive 

immuno2ogic surrogate for efficacy, and in 

admindstration of RotaTeq with licensed pediatric 

vaccines induced acceptable antibody responses to 

those. concomitant 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 surveiflance is planned to m onitor the 

safety of the vaccine with respect to intussecption. 

As you can see here on this graph, from  data from  New 

York S tate with the .num ber of.hos&.talizations for 

intussecption here on the Y  axis and the age and 

m onths in the X  axis that the peak of intussecption 

occur's between five to nine m onths of age, RotaTeq is 

going to be given on a two, four, six m onth schedule. 

That schedule overlaps with the peak of naturally 

occurring intussecption. So we will. see cases of 

intussecption among children ‘who,get RotaTeq. 

So we'll be m onitoring that closely post 

licensure. 

And 1 have here on this slide our post 

licensure plan-for m onitoring intussecption and other 
_- 

adverse events. First of all, we have.a huge volum e 

of data from  auf Phase 3 clinical trials. REST was 

one of the largest clinical trials that's ever been 

done prelicensure with over 36,adO children getting 

active vaccine. 

We also have other pharm acovigilance 

activities. that are planned, 'and.we're going to be 
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doing active survehllance in a popul.&ticn based study 

to assess intussecption and general safety, and that 

study has been designed to allow for essentially real 

time jassessments of intussecptioq events, 

We're also going to be doing enhanced 

passive surveillance. For intussecption, if we get 

passive reports we'll be following those up with a 

telephone call and be promptly reporting those to FDA, 

and then for all adverse events we're going to be 

reporting to FDA on a monthly versus qutzrterly basis. 

And we're continuing to,coordinate with 

public health agencies, including the PDA and CDC on 

our plans. 

So now 1 would like to conclude. As I've 

shared with you, rotavirus is a sigpificant cause of 

childhood morbidity in the United States, responsible 

for over 55,000 to 70,000 hospitglizations each year. 

The only available therapy for rotavirus 

in the United States is supportive care; There is no 

preventive treatments available. 

The results of REST and the,other Phase 3 

studies provide a high level of co&idence in the 
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safety of the vaccine. RotaTeq was well tolerated 

with respect to all adverse events, a&d there was no 

signal of a safety ~OIXXZXl With regard to 

intussecption. 

The efficacy data show the tremendous 

potential benefit of the vaccine.. RotkTeq prevented 

74 percent of any severity 0-f rotavirus 

gastroenteritis and 98 percent of sepeqe disease, and 

that clinical efficacy resulted in significant 

reductions in health care encounters for rotavirus 

gastroenteritis, a 96 percent reduction in 

hospitalizations, a 93 percent reduction in emergency 

department visits, and an 86 percent' reduction in 

physician office visits. 

Our concomitant use data support that 

RotaTeq can.be administered concomitktly with other 

childhood vaccines in the well baby immunization 

schedule. 

So giventheindiscriminatenatureof this 

vaccine, the unpredictability of-the vaccine to cause 

severe disease, and the fact that every child gets 

infected, this vaccine is an impo$zant.public health 
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1 priority. 

7 La Than,k you. 

3 CHAfRMRN OVERTURF: Thank you, Dr. Heaton. 

4 We have a few minutes. Are there 
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13 

questions of clarification or comments from committee 

members? dr. Karkovitz. 

DR. MARKOVITZ: Yes. Jugit curious, How 

do you actually type these things? You alluded to 

electrophorotyping. How do you do that? It's kind of 

interesting in view of the fact ytiu had-those placebo 

cases, you know, the people received. placebos who 

actually seemed to shed virus. That was presumably 

the vaccine type. 

14 

15 

So how do you actually phenatype those or 

genotirpe those? 

16 

17 

18 

19 

20 

21 

22 

DR. WEATCN: 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 PC"- sequencing for typing. For the vaccine 

sheddjng portion of the study we used plague assays. 

So basically just make.up a stool susp&tsion, put in 

I the cell culture, a&then we would purify the plaques 

68 
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and do electrqphoresis to identify the serotype. 

-Does that answer your question? 

DR. MARKOVLTZ:  So, I m ean, you just see 
: 

an electrophoretic gel, that the,proteins run in a 

different size based on the phenotype; is that right? 

DR. WEATON: Exactly, and that's what our 

case definition was based on. 

Now, although our case defjnition wasn't 

based on it, we also did,PCR confirm ation of those 

serotypes as we3.f.. 

Yes? 

DR. F 'ARLEY: Thisis a .foUsw-up to that. 

So can you tell that it is definitely a vaccine 

serotype by those m ethods? 

And L wonder whether you talked about 

exposure of the subjects. to each other in terms  of 

their'epidem iofogic associations, but what about that 

health care providers, those who were delivering the 

vaccine? Is there a risk that it's on their hands, 

that they m ay be spreading it from  one,lndividual to 

another? 

DR. MEATON: Those are good questions. So 

(202) 234-4433 www.rseairgross.corn 
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the first question was? X"m sorry. Can you repeat 

that? 

DR. FARILEY: Can you be,cek;tain that it's 

a vaccine serotype based on your typing system ? 

DR. HE&TON: Yes . . ISasfi+ an our typing 

systeb, we-canhave very high likelihood, you know, in 

the 98 to 100 percent range tha~t those strains are 

hom ologous with vaccine strains. Sa there's very high 

certainty when we see som ething that looks like a 

vaccine strain that it actually is a vaccine strain. 

Then with respect to-the possibilities of 

how these children ended up with vaccine strains in 

their stool, we really could not find the answer for 

that. We,even went so' far as to look and see like on 

the day that that child was in the c&in&c, were other 

children getting:vaccine, you know, right before or 

after' them ? And that was -not the case. So it has 

been a puzzle, and we don't havean answer as to why 

theselchildren had vaccine strains in."r;he.ir stool. 

CHAT;- OVERTURF~ Yes, Dr. Mc Innes. 

DR. Mc INES: I hawe.five cpkestions. I'm  

sorry if tizat's a lot. 
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CouLd you please remind me? What was the 

placebo? 

DR, HEATON: The pfacebo: was the buffer 

stabiliz+r formulation just without the vaccine 

strains. 

DR, McINHES: Okay. The second question 

is I',m trying to really understand specifically the 

contact follow-up during the active surveillance and 

this term @ 'up to one year."' Do you mean for exactly 

one year until age one year? Up to equals until? 

What is 'up to one year"? 

DR. NEATON: Certainfy. 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 tiinimum had to be 

followed' for 42'days to have considered tc complete 

the study.after their last dose, and we continued to 

follow children-for up to one year after: their first 

dose.' 

DR. McfNNES: Okay. The third question is 

the data that you presented on page.51, and 1 think 
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it's your slide 51, which is the intussecption cases 

in the REST study. I wonder if you could put that 

slide back up, please. 

I'm trying to understandhow to read this. 

You 'have a total of 11 confirmed cases of 

intus~secption in the REST study withi 42 days, and 

you've got. six vaccine and five placebo. But I'm 

seeing 28 data points there, and I donit know how to 

read this slide. 

DR. HEATON: Sure * The 22 cases occurred 

within the 42 day period after a dose'. So we tried to 

draw $ dotted line that represents the 42 day mark. 

So everything to the left of this line are the cases 

that occurred within the 42 day period.. So we had the 

one case after, you know, dose one and so on and so 

forth, 

So the cases that occurred to the right of 

the line occurred after the 24 day pekiod and between 

the 365 day. 

DR. McINNES: Out of your definition. 

DR- HEATON: Yes. 

DR. McINNES: Okay, all right. And I have 
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a question about what efficacy estimates you got out, 

a single duse or two doses. Uou"didn'tmention any of 

that., 

. 
DR. HEATON: That's right, and. so the 

question is about the efficacy after one andtwo doses 

of the vaccine. The study was not,designed to look at 

the efficacy of one or two doses. However, we were 

enrolling year round. So, therefore, that gave us the 

opportunity to look at like -children who either 

dropped from the study or cas&s that occurred in 

between 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 

looking at Gl to 4', rotavirus gastrbenteritis cases 

that occurred greater than or equal to 14 days after 

either one ,dose'or greater than ur equal 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. In Protocol 7, it was of.course a much 

smaller study. There were two oases in the vaccine 
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grouy) and one in the placebo group.. 

For two dosesJ the case spl;it was 23 in 

the vaccine group, 37 in the placebo group in REST, 

and then four and four in Protocol 7. ' 

So these data suggestthat there likely is 

some efficacy with one or two doses, and we also 

looked at this in our health care.utili%ation data for 

the health care encounters as we11 to see what the 

benefit, hospitalizations, emerg&Ioyde~artmentvisits 

would be after one or two doses. 

And I believe we have a slide that has 

those' data',on it. So if I could have Slide 150, 

please. 

This-showstheeff$cacyof RotaTeqagainst ' . 

hospitalizations and emergencydepartment visits with 

one dose only, and if you look at just with one dose, 

efficacy against the.oombined endpoint was 28 percent. 

Efficacy against hospitalizat&ons was 18 percent and 

against emergency department visits was 36 percent. 

Then after two doses, which is on the next 

slide, the effioacywent uppretty substantially. For 

the combined endpoint it was 80 percent against just 
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19 

hospitalization, 8~4 percent, and emergency department 

visits 73 .percent. 

so I say this with the caveat, you know, 

these numbers are small, but it does look like again 

there's some benefit from one or two doses, but 

clearly that third dose provides a substantial 

increase in the magnitude of pr~otection. 

CHAfW OVERTURF : Was there any 

stratification of those as to interval between doses? 

I assume that you picked 42 days for your first look 

at intussecption because that.was the minimal period 

of time between three doses and the'psimary series, 

but I wondered if there was any effect if the doses 

were delayed or ~if there was -- whether you had any 

opportunity ta look at that. 

DR. NEATON: So the question is was there 

any effect'of the dosing'interval. on efficacy? 

CHAIRMAN OVERTURE?: -Yes. 

RR. HEATON: Okay. No, we actually looked 

at that. We did,part of the efficacy-study in Finland 

where-they're generally on a two, three, four month 

schedule, and then in the U.S. where they're on a two, 
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four, six month schedule, and the efficacy estimates 

were *very similar. 

For, example; I believe the efficacy in 
: 

Finland was against any severity of disease was about 

74 percent, and then in the United States concomitant 

use cohort, it was about 89 percent with very 

overlapping cdngidence interv&l& So it was very 

simiLar on the two schedules. 

Cl%AI~ OVERTURF: Dr. ,Word. 

DR. WO:RD: I was just going back to your 

clinical sc,oring for -the acute gastrgenteritis. I'm 

sorry we can't see each other.' And you defined I 

think'it was severe the score had to be greater than, 

I think, 26, and when I add it up, cpuld you just 

explain how you came about the scoring because, say, 

for example., when I just compute, I got a score of 12, 

whichwouldhave fallen into themoderate disease, and 

the person had a seizure for one'day, temperature for 

one ddy, diarrhea‘and so on, and it wouldn't have gone 

into your category of severe,- but 3E would have 

considered that something significant. 

And so it changes your -- when you said 
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effidacy is 98 percent, I think, .for severe disease 

versus 75.percent for the others; So how did you just 

come,about creaking this or choosing? 

DR. HEATON: Ce?tainfy. So the question 

is about the scoring system and bow it'works. So the 

scoring system is based on not only the intensity 

symptoms, but also on the duration of symptoms, and so 

I've ,given different numerical values depending on 

both of those things. 

So if I can have the slide with the 

scoring system, it‘s a bit compJ.$xzated, but maybe this 

will help you understand it. So,$lide 1555. 

So here's what bas,ica.lly we do. We look 

at diarrhea. So we look at the numberof 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 

diarrhea in days. We do the same, thing‘for vomiting, 

the number of episodes per day, the duration in days. 

With temperature .WtZ% look at, the degrees of 

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

And thewaywe get this infermation is the 

parents litera,lly record daily on a diary, what 

symptoms the children have, and then that's 

transferred to a work sheet, and then we use a 

computer algorithmtb look.at the scoring system or to 

look at the score. 

And I can tell you that we validated the 

system in one of our Phase 2 etudies, and what we did 

is we.looked at the parental reports of Symptoms, and 

we looked at how that compared ta an independent 

physician assessment of the. sevtirity, and they 

correlated very well. 

In fact, forthe.three categories, the 

confidence intervals didn't even overlap. They 

correlated very well with the physician assessment of 

severity. 

Does that answer your question? 

CHAIEEMAN OVERTURF: Dr. Royal. 

DR. ROYAL: Haw 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 

necessary to revaccinate? 

Ix. 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 1,shared with 

you in the primary presentation, the efficacy during 

the second 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 

efficacy. 

In addition, we looked at the second 

season efficacy or efficacy during the second year of 

life for the hospitalizations andemergencydepartment 

visits, and,what we found is that efficacy persisted. 

For hospitalizations and emergency department visits 

in the second year of life, the reduction was still in 

the, you know, mid- '90s just like it was for the first 

year of l,ife. 
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Wehave not lookedat efficacy beyond that 

second year of life or that second rotavirus season at 

this point. Clearly the bulk of hospitalizations with 

rotavirus gastro&nteritis occur in the first two years 

of life, and that's when children are most vulnerable 

totho 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 that 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. Sa.if you look at kids less than a year old, 

there> was a 92 percent reduction in, the rate of 

hospitalizations, andif you look at children who were 

between 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. 

Clearly 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 different analyses that we did. 

CHAIRMAN OVERTURF: We have time for one 

more question. Dr. Self. 

DR. SELF: Maybe two quick questions? 

CHAIRMAN OVERTURF: Yes. 

DR, SELF: Thanks. 

So the risk of intussecption associated 
II 

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. @EATON: So the question 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-head study with RotaShield. It was clearly 

designed to compare the risk of intussecption among 

vaccine recipients as compared to placebo recipients. 

And as I showed with you earlier in the 

primary presentation, we did have high power, 

approximately 90 percent power, to detect a risk of 

intussecption similar tothatreported for RotaShield, 

and that really came from the seven day stopping 

boundary because that was the time period of greatest 

risk of intussecption with RotaShield. We had a 

stopping boundary. If we would have seen an increased 

risk of intussecption 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"ve 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 firstdose?" 

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 question? 

DR. SELF: Not exactly. What's the best 

estimate of the relative risk associated with 

RotaShield? 

DR. HEATON: Well, itvarie"s from study to 
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study. 

DR. SELF: Within the 42 day window, best 

estimate integrating the data that exists. 

DR. KEATON: The estimate of relative risk 

of RotaShield within the 42 day window after a dose. 

I think I'm going to have Dr. Heyse, ourstatistician, 

can comment on that for you. He’s looked at that. 

DR. HEYSE: As was indicated, there is not 

a single relative risk that ha& 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 associated with RotaShield was actually 

above 20. 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. FCC our particular study 

design and assuming a background incidence of 

intussecption of one per 2,000 person-years, whichwas 

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 difficu1.t is because the 

way that the Murphy paper reported intussecption. It 

was really specifically over the time intervals. The 

Monte Carlo 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 question. So let me 

back up. Could you give a little more detail about 

the plans for the post marketing observational 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. WEATON: 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 

licensure setting, building what we have already done 

in REST with over 36,000 vaccinees. 

We will be doing another study, an active 

surveil1anc.e in an NElo setting, looking at cases of 
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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 you anticipate this study being? And then I would 

also like to hear about the second point, about 

durability. Youpresented 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. So 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'll come back and 

finish up about the efficacy surveillance. 

DR. MAST: I'm Dr. Chris Mast from the 

Department of Epidemiology at Merck. 

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

As Dr. Heaton mentioned, we had proposed 

apharmacovigilanceplanwhichhas several components. 

There's the enhanced 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 twofold. First, the study is designed to 

demonstrate the continued favorable safety 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 describe 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 fashion the increased rate of 

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 bignal 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 ex$osure periods, and 

the second sub-objective is actually an analytic 

objective which would compare the rate 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 licensure 
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setting to monitor bath the safety or RotaTeq with 

respect to intussecption and general safety. 

First, we will conduct this study in 

approximately 2,8,000 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, land 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 with clinical outcomes, 

such as intussecption. 

NEAL R. GROSS 
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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 

ongoing. So as opposed‘to traditional post licensure 

studies where there's reporting on sort of an annual 

or semi-annual basis, this study will be able to 

assess safety basically in real time'. 

In addition, this study will use many of 

the features that we utilize in our REST study. 

First, a21 cases of intussecption will be adjudicated 

by an independent panel, and secondly, the safety data 

will be reviewed in an ongoing 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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DR. SELF : The expected rates went in 

2000. How large an increase over that would this 

study detect reliably? 

DR. M?G'I': I'msorry. 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 lieensure 

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 axis is the number of 

vaccinees that would accrue during the study period. 

This white‘dottedline, as you referred to, represents 

the background rate of one per 2,000, intussecption 
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per 2,000 person-years. 

The blue line. represents the signal 

boundary, and each dot represents an intussecption 

case that would occur during the study period. 

Anything below this blue line for X number of 

vaccinees would represent a situation in which the 

background Irate 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. 

So, for example, if there were five cases 

of intussedption among 20,000 vaccinees, that would 

not represent a safety signal. That would not be 

statistically significantly different in the 

background, 

However, if we were to see ten cases among 

20,000 vaccinees, that would be significantly 

different t3han 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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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 to the slide where we can 

show you some of the relative risks that we will be 

able to detect. Slide 1222, 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 99 percent 

probability of detecting that signal. 

Muving down, even for a relative risk of 

four, we yould have an 86 percent probability 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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1 DR. KARRUN: Just one last question, and 

I wanted to go back to that Slide 51. My question 

really has to do with the issue of intussecption 
: 

around dose two and the age. And actually just, first 

5 of all, a point of clarification. My understanding of 

6 RotaShield <is that although post licensure the signal 

7 was detected around dose one, in fact, pre licensure 

8 

9 

the concern was raised around dose two. Is that a 

correct understanding as far as you know? 

10 Yes. Oh, someone is nodding. 

11 But I guess my real question has to do 

12 with the issue of age of the vaccinees and the placebo 

13 

14 

recipients around dose two because I. think if I read 

the protocdl correctly, the possible age range at dose 

15 

16 

two could be anywhere from ten to 22 weeks depending 

on when they get their first dose and then when they 

17 

28 

19 

get their second dose. 

So I was wondering if there were any 

differences that you noted either in age of vaccinees 

20 

21 

22 

with intussecption compared to other vaccinees or 

vaccinees get,ting dose two compared to placebo 

recipients getting dose two or any of those. 

94 
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DR. HEATON: Certainly. Yeah, so the 

question is did we notice any age differences 

particular.Iy for cases of intussecption among vaccine 

and placebo recipients. And could there be a shift of 

vaccine intussecption cases to a younger age? 

We did look at this very carefully because 

obvious&y this was of concern with Rota-Shield, 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 hospitafizations 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 t,he yellow bars 

representing 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. KARRON : Actually, not really. I 

really wanted to know -- I mean, I remember that 

graph, but my question was really specifically at dose 

two. If you look at vaccinees andplace.bo recipients, 

is there a difference in age ar if you look at 

children withintussecption, I mean, granted there are 

a very tiny number of children, Were those children 

on the older end of the age range? 

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 actually looked at those, and I can share them 

with you after the break. 1 don't have them right at 

my fingertips, but I could certainly provide those for 

you. 

DR. KARRON: Thank you. 

CHAIRM?LN OVERTURF: Dr. Gellin, you get 

the last question. 
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DR. GELLIN: TheSe axe two quick 

questions, 'and this will define the quick question. 

What are your plans of manufacturing for 

monitoring,,the consistency? It looked like you have 

a human study of irrmunogenicity that looked at your 

consistency loss. Over time what's the plan for that? 

And the second question, totally 

different, is given the discussions about pertussis 

I immunity, is there a plan to look at incidence of 

pertussis over time in recipients? 

DR. RERTON : 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 in the 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, to FHA, and Pertactin and other studies. 

What we"re actually doing is looking again at another 

(202) 234-4433 

CUURT REPORTERS AtiD TRANSCRSERS 
132zj RHODE ESLANQ AVE., N.W. 
WASHIbjGTON, DLL 20005-3701 www.nealrgross.com 



3 

4 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

la 

19 

20 

21 

22 

98 

subset of children in REST who were not tested already 

for their responses to pertussis, and 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 those responses 

again. 1 

CHAIRMAN OVERTURF: We need to take a 

break now. So I will ask that we initiate a break and 

reconvene a% ten minutes after 11. 

(Whereupon, the foregoing matter went off 

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

the record at 11:13 a.m.1 

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. EIEATON: I just wanted 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. f'm reading the n instead of the H. Was 18 

weeks with a range of 14 to, 20, and in placebo 

recipients, the median age was 15 weeks with a range 

of 12 to 19. 

So does that answer your question? 

: DR: KARRO&I: I think so. 

DR. HEATON: Thank you. 

CWAIRMAN OVERTURIF: 'I'd just make a point 

since we wetie a little bit off on timing this morning. 

We will hear the presentation by the FDA and then, 

depending an how much time we have left, we will have 

time to make questions to the FDA presenter prior to 

the presentations of questions later on this 

afternoon. 

So at this time I'll ask Dr. Tiernan to 

come forward and -- oh, you're there. 

,DR. 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 proceed here with the 

presentation on Merck's RotaTeq vaccine, and the 

overview af 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 the regulatory history which you're already 

familiar with, organization of the clinical studies, 

touch on the efficacy, the safety, and then Dr. Rector 

Izurieta isgoing to review the RotaShield experience 

and talk a little 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 year and 20 

deaths annually. Rotavirus infection worldwide has 

much higher: mortality, two million hospitalizations 

per year and 352,000 to 592,000 deaths per year in 

childrenless than five years of age. 

The product, RotaTeq, is a live, oral, 

pentavalent, human bovine reassortant 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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