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P-R-0~-C-E-E-D-I-N-G-8
9:03 a.m.

CHAIRMAN OVERTURF; Good m@rning, I would
like to call the meeting to order and first of all,
I'1l turn it over to Chrisﬁine Walsh,\the Executive
Secreta;y, for some administrative issues.

MS. WALSH: Good morning. I'm Christine
Walsh, the Executive Secretary for today’s meeting of
the Vaccinés\and Related Biélogiﬁal\Products Advisory
Committee. I would like to welcome all of you to this
meeting of the Advisory Committee.

Today’s session will consist of
presentations that are open to the public. I 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 émergeney, Dr. Pamela
McInnes will be unable to attend the meeting with us
today.

- I would now like to read into the public
record the Conflict of Interest statement for today’s
meeting. “This?brief announcement is in addition to

the Conflict of Interest statement read at the
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beginning of the meeting on December 14" and will be
part of the public record for the Vaccines and Related
Biologicai Products Advisory Committee meeting on
December iS, 2005,

This announcement addresse:s Conflicts of
Interest fér the discuésions of Topic 2 on the Safety
and Efficécy of ZOSTAVAX manufaétured by Merck and
Company . D‘;. Steven Self haé récused/ himgelf from the
digcugsion of Topic 2, Safety and Efficacy of
ZOSTAVAX. In accordance with 18 USC Section
208 (b) (3),‘j waivers have been granted to Drs. Ruth
Karron, Thomas Fleming and Daniel Scha?fstein.

Dr. Ruth Karron for unrelated consulting
with the competitor for which she receives less than
$10,000 per vear. Dr. Thomas Fieming for unrelated
consulting with a competitor for which he receives
less thanﬂ;i‘.lo,OOl per year. Dr. Daniel Scharfstein
for unrelated consulting with a c:;bmpetitar for which
he receivesk less than $10,00; per year\\a\nd ownership
of stock in the sponsor currently valued at less than
$10,001.

A copy of the written waiver statement may
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be obtained by submitting a written request to the

Agency’s Freedom of Information,office,_Room 12A-30 of

,.
L
[
03]

the Parklawn
serving as the industry representative acting on
behalf of all related industry and is employed by
Inhibitex Incorporated. Industry'representatives are
not special Government employees and do not vote.

In addition, there are regulated industry
speakers making presentations. Thesé speakers may
have financial interest associated with their employer
and with other regulated firms. The FbA asks in the
interest of fairness that they address any current or
previous financial involvément with a@y firm whose
product they may wish to comment upon,/

These individuals were not screened by the
FDA for qqﬁflicts of interest. This Conflict of
Interest statement will be available for review at the
registration table. We would like to remind Members
and consultanté that if the discussions involved any
other produéts or firms not already on the agenda for
which an FDA participant has a personal or imputed

financial interest, the participants need to exclude
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themselves from such involvement and their exclusion
will be noted for the record.

FDA encourages all other participants to
advise the Committee of any financial rélationships
that you may have with the sponsor, its product and,
if known, its direct competitors."® That ends the
reading of the Conflict of Interest statement. Dr.
Overturf, I turn the meeting back over to you.

CHAIRMAN OVERTURF: Again, I would like to
welcome you to this meeting of VRBPAC for December
15" and IAmmuld like to go éround the Committee
Members and ask them to introduce themselves again
and, please, tell us where you are from; Dr. Karron,
we'll staftkwith you.

MEMBER KARRON: Ruth.KarrOn,vJohns Hopkins
University.

"/DR,\FLEMING: Thomas Fleming, University
of Washington.

MEMBER WORD: Bonnie Word, Baylor College
of Medicine.

DR. SCHARFSTEIN: Daniel Scharfstein,

Johns Hopkins University.
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DR. ROWBOTHAM: MikeiRowbotﬁam, University
of California San Francisco.

DR. GELLIN: Bruce Gellin, National
Vaccine Program Officé, HHS.

DR. WHARTON: Melinda Wharton, National
Immunization Program, Centers for Diseése Control and
Prevention.

MEMBER.ROYAL: Walter'Royal, University of
Maryland School of Medicine.

DR. " HETHERINGTON: Seth Hetherington,
Inhibitex in Alpharetta, Geo;gia.

MEMBER FARLEY: Moniéa Farley, Emory
University Schoo1 of Medicine.

| MEMBER MARKOVITZ: David' Markovitz at
University of Michigan.

CHAIRMAN OVERTURF: And I'm Dr. Gary
Overturf from the University of New Mexico. So we
will begin the meeting today which is to evaluate the
safety andzefficacy of ZOSTAVAX and I‘11 ask Patricia
Rohan to come forward and provide the introduction
from the FDA.

DR. ROHAN: Dr. Overturf, good morning,

NEALR.GRbSS
COURT REPORTERS AND TRANSCRIBERS

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




N

[ 98]

&3]

&

18

1@

20

21

peréonnelifrom Merck, invitees; Committee, I would
like to wélcomekyou all. I’m the medical officer and
I'1ll be speaking later for this presentation, but
fi&st we Awould’ like to as usua1}4go over the
Committee’s questions that will be considered later
this afterncon.

 Question No. 1: "Are the available data
adequate to\support the efficacy of‘ZOSTAVAX when
administered to individuals 50 years of age and older
in preveﬁting herpes zoster, in preventing
postherpetic . neuralgia, preventing postherpetic
neuralgia; beyond the effect - on the )prevention. of
herpes zoster and decreasing the burden of illness and
decreasing the burden of illness beyond the effect on
the prevention of herpes =zoster and, 1if not, what
additional information should be provided?"

Question No. 2: "Are the available data
adequate to support the safety of ZOSTAVAX when
administered to persons 50 years of age and older, if
not, what additional information should be provided?"

Question No, 3: "Please, identify other

issues that should be addressed, including post-
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licensure studies. In particular, please, address the
use of the vaccine in persoﬁs with co-morbid
conditions. For example, those who might typically
regside in asgisted living residenceé and nursing
homes. The use of the vaccine among persons taking
chronic immunosuppressive agents, such as
corticogtercids, the use of the vaccine in certain
subjects of the sponsor’s proposed age indication.
For examp%e, those 70 years of age and older, those 80
years of age and\oldgr. The duration Qf immunity and
a sponsorfé proposed pharmacovigilance plan." Thank
you.

CHAIRMAN OVERTURF: Thank you, Dr. Rohan.
We will begin now with the sponser’s presentation.

DR.>GUTSCH: Good morning, Mr. Chairman,
Members of the Advisory Committee, the FDA, ladies and
gentlemen. My name is David Gutsch and I'm a Director
in the Department of RegulatoryiAAfféirs at Merck
Regearch Laboratories. Today I'm going to start by
introducipé you to ZOSTAVAX, the Merck vaccine, for
the prevention of herpes zoster and its complications

including postherpetic neuralgia or PHN.
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As you will hear today, there is a medical
need for a vaccine to prevent herpes zoster and its
complications. Herpes zoster is common in those 50
years of‘ ége and older. There is no medicai
interventicn to preveht herpes zoster. The acute and
chronic péin asspciated with herpes zoster is often
severe an& debilitating_’ and with available
therapies, management of the acute and long-lasting
pain comp;icating herpes zoster can be frustrating.

The hypothesis for the ZOSTAVAX Program is
that vaccination with the live attenuated Oka/Merck
VZV vaccine will meet an importantqunmet medical need
by reducing the incidence of herpes zoster, otherwise
known as‘éhingles, and by reducing the frequency
and/or seve;iﬁy\of herpes zoster of the;complications
of herpes zoster, including postherpetic neuralgia,
the pain that can last for months tofyears after a
rash heals.

As you will see in the following
presentation, ‘there are many definitions of
postherpetic neuralgia in the literature, including
pain persisting beyond rash healing through pain
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persisting beyond six months. Based on,;he litérature
and consultation with experts for the purposes of the
ZOSTAVAX @linical studies, PHN was defined as the
presence of clinically significant pain present 90
days or more after herpes zpster>rash oﬁset.

ZOSTAVAX is a live attenuated varicella-
zoster vacéine, varicella-zoster virus vaccine, that
uses the same Oka/Merck strain that is present in
VARIVAX, the licensed vaccine for chickéntpox, and the
recently licensed ProQuad for‘measies, mumps, rubella
and varicella. And while VARIVAXlénd ﬁroQuad contain
the same active ingrédient, there are notable
differences in these products.

VARIVAX is used for the primary prevention
of VZv an&, therefore, is édministereduto younger VZV
naive popuiatibn‘ The proposed use of ZOSTAVAX is for
prevention of reactivation of VZV and the subsequent
complicatigns of that reactivation. So ZOSTAVAX would
be targeted to an older populatidn. ‘ZOSTAVAX is a
preservati?e«free lyophiliied product that is
administered as a single subcutaneous dose.

ZOSTAVAX is manufactured using the same
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process astARIVAX and both vaccines contain the same
excipienté. When reconstituted and administered as
instructed, ZOSTAVAX contéins 19,400 plague-forming
units per dose, which is about 14 times the dose
present in VARIVAX in order to list at the desired
immune response/.

The proposed indications for ZOSTAVAX are
as follows: ZOSTAVAX is ;'_‘ndicated for the prevention
of herpes zoster or shiknglves, prevention of
postherpeé,ic neuralgia, reduction of acute and chronic
zoster-associated pain. ZOSTAVAX is ‘indicated for
immunization of individuals 50 years of .age and older.
As you will hear in more détail,\/ these three
clinically meaningful indications are directly
supported by having met the success cfiteria for key
Shingles Prevention Study efficacy endpoints that were
pre-specified and mutually agreé.d upén:by, the sponsoxr
and the FDA.

The three endpoints that support the
indications regarded the decrease incidence of herpes
zoster, dé;:reased incidence of postherpetic neuralgia

and reduction of the pain burden of illness over a six
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month follow-up period after herpes zoster rash onset.
Although the Shingles Prevention Siudy enrolled
subjects 60 years of age and older, there is a strong
case for vaccination with ZOSTAVAX starting at age 56.
The next speaker will ‘take you through the
epidemiologic and clinical evidence supporting the
proposed target age range.

In the ZOSTAVAX vaccine license
applicatién there are eight clinical trials in which
ZOSTAVAX has been administered, in&ludihg'the Shingles
Prevention Study of Veterans Affairs, Cooperative
Studies Program{ Multiceﬂtef\Placebo~C0ntrclled Study
in which nearly 40,000 subjects were enrolled. And as
you will éee, tﬁese studies demonstrated that ZOSTAVAX
is efficacious in preventing herpes zostexr and PEN in
reducing the overall burden of zoster-associated pain,
including'v severe pain, and in ~ reducing the
intefferegce with activities of daily living due to
herpes zoster.

| Fprﬁhermore, you will see that ZOSTAVAX is
immunogeniq in the VZV experience Vaccinees and that

ZOSTAVAX ° has an excellent safety profile.

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




(98]

€

8

9

10

11

12

18

19

20

21

14

Collectively, the efficacy, immunogenicity and safety

that results support a favorable risk/benefit

and its compiications, incléding PHN, ZOSTAVAX
representé’a majof medical advance.

There are several collaborators present
who are assbciated.with the Shingles Prevention Study,
the Iargelyivotai gtudy in support of ZOSTAVAX. Here
today are Dr. Michael Oxman, Study Chairmaﬁ for the
Shingles Prevention Study; Gary Johnsén, a Shingles
PreventiontStudy“BiQstatistician; and Dr. Myron Levin,
a key principle investigator. Also present as
clinical consultants are Dr; Ann Arvin, Dr. David
Cornblath}/Dr. Robert Johnson and Dr; David Weber.
And our statistical consultants are Dr. James Neaton
and Dr. Janet Wittes.

A detailed briefing . dacument was
previously'provided‘to the Advisory;Committee Members.
Dr. Jefffey Silber from the Departméﬁt of Clinical
Research at Merck Research Laboratories will now
present the highlights of the information provided in

the briefing document. Following this, I will provide
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some concluding remarks.

DR. SILEBER: Thank you, David, and good
rﬁorning. ‘This morning I have the privilege of sharing
with you. in}formation on a number of topics. The
epidemioldgy of he;r'pes ‘zoster and postherpetic
neuralgia, an overview of the Clinical Development
Program for ZOSTAVAX followed by a more detailed
description of the study design and ];:ey results from
the Shinglés Prevention Study. I will also review
availableé\immunogeﬁicity and safety data for the
product before providing an overall summary of the
clinical trial results.

As background, it is important to note
that herpes zoster, commonly known as shingles, is a
clinical manifestation of the reactivation of latent
infection ‘with varicella-zoster virus or VZV. Primary
infectionl with VZV typically in childhood causes
chicken pox Thereafter, the virus establishes a
latent infection in the dorsal root ganglion of the
spinal cord where it remains quiescent f’Ol‘.‘ many years.

. In the United States nearly all adults

have evidence of prior VZV infection and therefore are
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at risk fér shingles. During prolonged latency, Vzv-
specific cellular immunity keeps the virus in check.
And for reasons that are not entirely understood, but
are clinically associated with a""éncing age or
immunosuppression, the virus reactivates.

The virus travels /down the nerve root,
reaches the skin and develops into the characteristic
eruption of painful, erythematous, ' maculopapular
lesions that evolve into clusferedi fluid-filled
vesicles that are shown on the right hand side in a
pathognomonic dermatomal distribution.

Herpes zoster is a rela;:tively common
disease. It is estimated that, ‘apg;roximately, 1
million cases of herpes zoster occur each year in the
United Sta‘te\s, .of which nearly two-thirds occur in
persons oVer the age of 50, LAnd, this number is
expected to rise due to the aging of the population.
An estimated 50,000 to 60,000 hospitalizations each
year in the United States include a diagnosis of
herpes =zoster. And among these are an estimated
12,000 to ‘19,000 for which herpes zoster is the
primary diagnosis.
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Of note, 85 to 90 percent of all herpes
zoster caées and 70 to 80 perceﬁtvof héspitalizations
occur in immunocompetent individuals. And it has been
noted in recent studies‘that\the 1i§etime risk of
develoéing‘herpes zoéter may be as high as about 30
percent and for those who attain the agé of 85, up to
50 percent‘will/have suffered one or more episodes of
zoster in their lifetime.

| Although herpes zéster haé been noted to
occur after stressful life events or the site of prior
physical trauma, the only clearly established risk
factors for herpes zoster arvre ,incfeésing age and
immunosuppression. This figure is from a classic
paper byluHope~Simpson showing the ége«related
contribut%ons in herpes zoster and postherpetic
neuralgia or PHN. 1I‘1ll be speaking much more about
PHN in subsequent slides.

In this figure, thezx axis shows age in
yvears and on the Y axis is the rate ofhdisease. And
you will note ﬁhét there is a substantial increase in
the incidence of postherpetic ﬁeuralgia beginning at

age 60, whereas the incidence of herpes zoster begins
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to rise fairly dramatically at age ' 50. Similar
findings have been borne out from more recently
conductedApopulation~based studies.

| This slide shows the number and the
proportion of all herpes zoster cases in the United
States across the different decades of life, based on
the most recent\gensus data an& the age-specific rates
from the'preeSimpson Study. And the results are
generally:similér when results of other population-
based studiﬁs are applied. Notefthe}preponderance of
herpes zoster cases among the older adults with the
number oficases among people in their 50s at least as
high as amqng'people in their 608, a phenomena that is
expected to continue.

" The next two slides show typical herpes
zoster eruptions. The first shows‘a‘herpes zoster
case in a mid-thoracic dermatome. The lesions of
herpes zosﬁer are typically unilateral, but can cross
the midlinéyslightly'and can also cross into adjoining
dermatomes. The skin lesions usually evolve over
about 7 to 10 days and then heal over the subsequent

two to three weeks.
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The following slide shows an episode later
in its couise, an ophthalmic zoster in the ophthalmic
distribution of the fifth cranial nerve. After the
thorax, ﬁhg fifth cranial nerve is the most common
location fqr'herpes zoster to occur. ‘Herpes zoster
ophthalmic represents 10 to 15 percent of all herpes
zoster cases and about 50 percent«of those have ocular
involvement. Sight threatening Vcomﬁlications can
ensue and so prompt attention to these cases is
essential.

Numerous complicatiéns can,ﬁesult from an
episode oﬁﬂherpes zoster. The mest'ccmﬁon neurologic
manifestaéion is acute neuritic pain, which affects
over 90 pércent of all episodes éf herpes zoster, and
can be quite severe even in yéunger individuals.
Postherpetic neuralgia, which is generally defined as
pain present foilowing resoluiion'of the rash, is a
relatively freguent Complicatiqn that inéreases with
age, and more on this later.

Other neuroclogic complications include
loader motor neuron palsies, whiCh can affect up to 5
percent of episodes, sensory deficits, autonomic
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dysfunctién and more rarely meningitig, myelitis or
encephalitis. A number of ocular co@plications can
occur as a result of ophthalmic zoster as~shown on the
previousv$1ide. Among the cutaneous complications of
zoster aré scarring and bacterial superinfection most
commonly with staph and strep.

In immunocompromised individuals, visceral
complicatibns can occur, indluding' disseminated
disease, wﬁiCh carries a mortality rate of up to 40
percent. )Although the ragh is tﬂe’szt characteristic
feature of acute herpes zoster, the most troubling
symptom is pain. A majority ofvpatients with herpes
zogster first experience proaromal pain of varying
duration and the symptoms can also inc%ude tingling,
itching oY burning.

As shown here, the pgin dﬁring both the
acute herpes zoster episode and the postherpetic phase
can be quité severe. Patients frequently compare it
to the pain associated with child-birth or passing a
kidney stoﬁe. Barly in its course, herpeé zoster can
be mistaken for a number of other clinical diseases

that are common in older adults, including myocardial
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infarction, cholecystitis, kidney stone, migraine or
other CNS condition or severe musculoskeletal pain.

Almost half of all patients with herpes
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/ basis during the
episode ahd a similar percentagé desc:ibed that pain
as horrible or excruciating.

Postherpetic neuralgia is residual pain
that 1is  present after resolution o©f the acute
cutaneous. eruption of herpes zoster. The pain of PHN

can be constant or intermittent, dull and achy,

“burning, sharp and étabbing or éhaek«like. And most

patients With PHN describe more than éne pattern of
pain. A éarticularly common and distressing symptom,
which affects a majority of PHN patients, is
allodynia.

The exaggerated pain egperienced in
response ﬁo otherwise benign stimulus like the breeze,
a bedsheet or just the touch of ciotﬁing, often leads
to sleep disturbance, social isolation and depression.
Overall 10 to 20 percent of ﬁerpes z¢oster patients
develop PHN, but the incidence increases dramatically

with age. &The impact of PHN can be profound leading
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to physiéal, psychological, social and functional

deficits as well as increased use of health care

Particula?iy in oldexr adults, PHN can last
for months\or even years. It is estimated that the
prevalencggof PHN in the United‘States\is<as high as
500,000 éx‘ more, which is nearly as high as the
prevalence of diabetic neuropathy aé a cause of
neuropathic pain. As mentioned by D%. Gutsch, the
Pivotal Efficacy Study for ZOSTAVAX implied a specific
and rigoroﬁs definition oﬁ PHN.

This s;ide from the era before the
availabiliﬁy of antivirals looks at postherpetic pain
by age and makes several interesting points. The
findings are not terribly different today for older
adults with herpes =zoster. First, note that
postherpetic pain\of at least a month’s duration is
rather common, even in middle-aged adults, but that it
is very common in the oldest patients. Second,
prolonged pain of a year or more becomes more common
among the oldest individuals.

Antiviral medications have been shown to
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reduce the severity of acute«herpgs zoster and in some
patients the meﬁications can shorten the duration of
the acute episode by a few days. However, the drugs
neéd to bé;started within the first 72 hours of onset
to have maximum effect. Also, antivirals have only a
limited effect on the incidence or the severity of PHN
once an episode of herpes zoster has begun.

Corticosteroids have often been used in
acuté herpes zoster, either alone or in conjunction
with antivirals, and the corticosteroids wmay
ameliorate the acute episcde, but they have not been
shown to affect either the incidence or the severity
of PHN. E Once PHN develops, finding effective
treatment)dan be challenging, in part because of the
wide wvariation  in the type and intenéity of the
individual’s symptoms.

Among the available therapies for PHN are
a variety of topical and systemic analgesics;
includingiqpiates, tricyclic antidepressants, drugs
with anticonvulsant propertiés and a number of
invasive érpcedufes. In general, these interventions

have been shown to have limited benefit for patients
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with PHN and some patients are completely refractory
to multiple interventions.

| In addition, these agents often have
narrow thefapeutic indices. They are oftén associated
with limiting side effects, barticula%ly in elderly
patients, that make their continued use problematic.
The published literature shows that the risk of herpes
zoster and PHN goes up substantially after age 50 and
there are, approximately, 87 million'people in the
United States in thié age»gioup,\énd this is a number
that willyonly rise with time.

As just pointed out, the handful of
currently available therapies have .only moderate
benefits éﬁd sometimes signifiéént limitations. No
interventipn cén reliably prevent shingles or PHN.
Because hérpes zoster is more frequent and more severe
as age inq;eases and because VZV-gpecific immunity is
known to: decline with age, then iﬁ VZV-gpecific
immunity could be boosted with vaccination, herpes
zoster could be érevented or ameliorated.

. For these reasons, ZOSTAVAX has been

developed and is expected to have a dramatic public
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health impact in the United States. I would like to
turn now to the ZOSTAVAX Clinical Development Program.
The hypotﬁesis\that vaccination could prevent herpes
zoster, émeliorate its severity and potentially
prevent PHN comes from two proof of concept studies
that were conducted by Ann’Arvin énd her colleagues at
Stanford - Univergity using a heat inactivated
formulation of the Oka/Merck VZV vaccine to vaccinate
immunocompromised paﬁients in a multi-dose regimen.

The first study published in 1997 show
that the .vaccine had good biological activity.
Although the incidents of herpes =zoster was not
reduced a&éng those who were vaccinated, the vaccine
did reduce theyinéidence of PHN and significantly
ameliorated the severity of herpes zoster. Based on
the results of this study and other pilo£ studies, the
efficacy trial was designed originaliy with pain-
related primary endpoints and so—focuséd on the age
group 60 and above in whom zoster-associated pain and
PHN are mogt severe.

In a follow-up study, the results of which

became available when enrollment in the pivotal study
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was comp];e:te a{}d follow-up was continuing, Arvin's
group found for the first time that vaccination could
significantly reduce the 7incidence‘c‘>f\herpes zoster
outright..

The licensed applicationy for ZOSTAVAX
includes a;;,number of studies that are outlined on this
slide. Tﬁe first two were :dose selectic}n studies that
established the safety of the vaccine over a 35-fold
range of potencies and also explored i@nune responses
usiné a n}imber of potential markers. Efficacy was
evaluated. in the pivotal’ Shingles Prevention Study,
which will form the bulk of the remainder of my talk.

Other studies in the program included
evaluation of a two-dose regimen and a booster study
in individ)&als who received vaécine years earlier.
Additional safety evaluations included vaccination of
a small numberlof VZV-seronegative adul\ts‘and a study
that compéred the v/accine at maximum potency with a
potency similar to that studied in other clinical
trials. In all, about 21,000 subjects received one or
more doses of ZGSTAVAX and nearly as wmany placebo
recipients were enrolled in well-controlled clinical
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trials.

I would like to spend a moment discussing
the potenéy range that was studied in the program, and
in particu}ar, the pfospect of assessment that led to
the potencies that were evaluated in the Shingles
Preventiog\Study.

Across the progrém, vaccine was
administe?ed across, approximately, a 100-fold range
of potencies. In addition toi demonstrating an
adequate safety profile,/the/early studies suggested
that potencies of, approximately, 17,000 plaque-
forming uﬁits or higher reéulted\in a boost in VZV-
specific iimmunity‘ and thus foﬁﬁed the basis for
selecting:a target minimum potency of~19,000 plague-
forming uﬁits for the efficacy trial.

ZOSTAVAX has beeh. studied in a large
number of older adults refiectiﬁg the tatget
population for the vaccine. The vaccine has been
administe;ed to individuals as young as 30 and as old
as 99 with a wide array of underlying medical
conditions. About 58 percent of the subjects enrolled

were male. Over 95 percent of the study population

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




7

16

17

18

1s

20

21

22

28

was caucasgian, but the database also inéludes over 400
African Aﬁericags,/about BOO’His?anic,subjects and a
number of\ subjects from other racial and ethnic
minorities. Except for some age\rélateg findings thé£
we presented in subsequent sglides, no:differences in
the efficacy, immunogenicitonr”safety;of the vaccine
were seen across demographic groups.

I would now like to tﬁrn to an in-depth
description of the Shingles Preventign Study. The
Shingles Prevention Study, the fesults of which were
publishedﬂ:in the New England Journai of Medicine
earlier fhis year was a double-blind placebo-.
controllea multicenter trial conauéted by the
Departmenty of ‘Veteran_qufairs‘ quperaﬁive Studies
Program iﬁ collaboration wiﬁh the National Institute
of Allergy infectious diseases of NIH and Merck.

The study enrclled 38,546 individuais 60
years of age and older. Enrollment was;stratified by
age to ensure that at least one-third of the subjects
enrolled wéuld fall in the 70 plus age group. Nearly
90 percent of the enrolled subjects had one or more
underlying medical conditions; but thése with known
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immunocompromised were excluded. Nearly half of the
patients or subjects noted some limitations in their
daily‘funcﬁion from their medical illnesses with about
10 percent moderately or severéiy limited.

Enrolled subjects were randomized 1:1 to
receive ZOSTAVAX or a placebo‘injéction that was made
up of the vaccihe's stabilizer and uninfected cells.
Most ofnthe/doses in the study were administered near
the proposed expiry‘potency and after enrollment,
follow-up to identify suspected casés of herpes
zoster, m@nitor’safety and ensure subject retention
was undetmaken ”through use of monthly telephone
contacts aﬁd a final closeout interview,

As shown on the Slide, although a majority
of the subjects enrolled in the”study'were at VA
medical centers, the overall enrollment*&és reasonably
well-balanéed by gender. The mean age in both
vaccination groups was 69.4 years’with}46 percent of
the subje¢?s at ‘least 70 years of age and about 7
percent 80‘yeans of age and older. And, as noted
previously, the study population was largely

caucasian.
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The next two slides show the most common
underlying medical conditions that were reported by
subjects in the Adverse Event Monitoring Substudy, the
Shingles Pre&ention Study. Of note, in a study this
size, even a 1 percent incidence rate reflects
enrollmen;«of a fairly substantial number of patients
with a given iliness and these slides provide one
measure of th@ heterogeneity of vtﬁe population
enrolled, this slide showing those con@itions with an
incidence rate of 5 percent or more ané the following
slide with the conditions that were seen in at least
l’percent’of the subjects.

Embedded within the ove;all Shingles
Prevention Study were a number of substudies. Among
these were the Adverse Event Monitoring Substudy, a
Cell-Mediated Immunity or CMI Substudy and a
Persistenée of Efficacy Substudy; fhegAdverse Event
Monitorinngubstudy, which was conducted at all 22
study sites, enrolled over 6,600 subjects who
underwentfa detailed assessment of local and systemic
safety followingjvaccination.

The CMI Substudy, whidhqwag conducted at
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only the Denver and San Diego/sites, enrolled almost
1,400 individuals who had blood specimens obtained at
baseline, at s8ix weeks postvaccinétion and at
subsequenthtimé points.

| ThéVPersistence Substudy, which is still
ongoing éb 12 ' of the original\zz study sites, is
following, approximately, 7,500 subjects who had been
randomizea to the vaccine group. The substudy is
expected tb provide information on the berformance of
the vaccine through, \Aapproximately, - 10 years
postvaccinétion:and the findings of thig substudy will
be reportéd at a later date.

| This is a pictorial representation of the
study ana>substu¢y enrollment. Randomization was
quite successful with nearly equal numbers randomized
to vaccine‘and placebo in each of the age cohorts and,
importantly, the study enrolled neérly as many
subjects in the 70 plus age category as in the 60 to
69 age category.

The average duration of follow-up in the
study was 3.1 years with ; range of up}to 4.9 years.
Remarkably, only 0.6 percent of the subjects in each
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vaccinatiénvgroup withdrew from the study or were lost
to follow;up. This incredibly‘high,degree of subject
retention is a tribute to the effectiveness of the
protocol—épeciﬁiéd sﬁrveillance and the tremendous
tenacity: of the investigators and other study
personnel\at the 22 sites.

Over 95 percent of the subjects in each
vaccinati?n group remained in ﬁgllow—ﬁp‘and conducted
a closeout. interview at the end of the study after
accrual §f all. suspected herpes zoster cases was
completed.

Shown here is an ovefviveof the 42 day
safety follow—up;thét was undeftaken fér all subjects
enrolled in the study. More‘thén 70 percent of the
subjects éither completed a vaccination report card if
they were in the Adverse Event Monitoriné Substudy or
contacted;the automated telephione fegpénse system,
which was available to them for safety follow-up
through déi 51 postvaccination.

A  variety of other. types of subject
contacts }With the -study sites were undertaken,
including phone calls directly to and from sites, most
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of them ‘shortly after day 42. In all, about 97

percent of the subjects provided safety information

establishiﬁg contact by day Go‘pcstvéccination.

The active éurveillance for suspected
herpes zoster cases cast a very wide net. Through
monthly c@ntact'with the automateaftelaphone response
system an@/or the study sites, Subjects with findings
at all suggestive of \herpes zoster were asked to
report to the study site within 24 hoﬁrs and if the
investigator qould not confirm an élternative
diagnosis;lthg gsubject was entered imtq‘six months of
protocol-specified followQup.v

~ The study siﬁes performéd an initial
clinical evaluation and were remihded;to use a low
threshold for calling a rash illness/a éuspected case
of herpes zoster. Lesion and blood samples were taken
for laboratory analysis. The digiﬁal photographs were
obtained.f, A number of shiﬂgles~specific
questionnaires were administeredyin oraer to define
the impact of the illness on the subject, and

treatment with famciclovir and analgesics was
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initiated:A

And it’s important to note that all of the
enrolled éubjecbs with suspectéd\herpés zoster were
urged to geek medical care imm diaté;y“ These highly
motivated subjects, well-eduqatedmabout%herpes zoster,
received state of the art care by experﬁs in the field
with aggressive pain management ,énd frequent,
attentive follow-up by study peréonnei;

Thué, the vaccine’s >effi¢acy‘ was not
evaluatediin the gsetting of zi placebo group that
received no treatment, but rather one that received
optimal care for their episodes of herpes zoster and
PHN. The .study had three key efficacy gndpoints, the
incidencetﬁf herpes zoster, the incidence of PHN and
the herpes zoster burden of illness or BOI.
Subsequent = slides will describe each of these
endpoints further.

Pain throughout the period of follow-up
was scored\ on a 0-to-10 scale using /a validated
instrument. The primary efficacy analyses were based
on a moﬁified intention«to«traat, %péroach that

excluded only those patients, subjects, who dropped
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out of the study or developed a case of herpes zoster
within the first 30 days pgstvaccination.

This modified approach was employed to
ensure that the primary'efﬁicaéy analyses did not
include’ﬁhose vaccine-associated rashes, a primary
safety coﬁcern in the early days postvaccination, nor
those cases of herpes zoster that may have already
been in the prodromal phase at the time of vaccination
and before the immune response gould be elicited.

Although I will»ba presenting the MITT
analyses this morning, the énalysés were also
performedfﬁsing‘a full intention-to—tregt approach, as
were a variety of sensitivity analyses &ith'virtually
identical results.

As mentioned earlier in the presentation,
the state of scﬁentific knéwledg@ wheﬁ the Shingles
Preventioﬁ’ Study began indicate& that wvaccination
could prevent, might preveﬁt PHN;énd lessen zoster-
associated pain, but there WéS~ no evidence that
vaccination couid prevent hﬁrpasyzoster altogether.
Thus, the study was designed with twoe co-primary

endpoints related to this important issue of pain, the
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herpes zoster pain burden of iliness\and the incidence
of PHN.

Incidence of herpes"zbs;er«was considered
a tertiaﬁy‘endpaint. Because. of the age:associated
increase in the incidence of PHN, the study was
designed to enroll subﬁects beginning at age 60.
Following;publication.of the second Ann Arvin Proof of
Concept Sﬁﬁdy‘and,prior to study ﬁnblin&ing, Merck and
CBER agreed to the elevation of herpes =zoster
incidence. to a key secondary endpoint with a
prospecti§ely designed and defined criterion for
success. N

Turning now to the en&point definitions.
Suspected herpes zoster was defined as any subject
with a sugéestive‘cutaneous erubﬁion. These subjects
were evaiuated by the,étudy‘physiciansgand underwent
the six months éf protocol~specifie& follow-up that I
just mentioned/ta monitor the présence and the amount
of pain aﬁd discomfort, development of PHN and the
develgpmeﬁt of any other possible complications.

| Although the study cast a véry wide net to

accrue the suspected cases of herpes zoster, in the
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end the ?ﬁétocal utilized very strict definitions of
herpes zoster and PHN.

All suspected herpes zoét:er cases were
clinicall& adjudicateé by a Clinical Evaluation
Committee made up of five independent, that is non-
Merck, mémbers\of the study’s Executive Committee.
The Clinical 4Evaluation Committee aéjudicated the
cases in;a blinded fashion according to a detailed
Standard Operating Procedure with all laboratory data
redacted from the clinical summaries.

Final confirmation of the herpes zoster
cases was:&etermined,by a hierarchical algorithm that
considered the results of PCR of:skin }esions, viral
culture aﬁd the decision oﬁ ﬁhe Clinical Evaluation
Committee in that order and, in,the‘end, a large
majority ihad final determinations based on PCR
results. |

For‘theypurposes of the'primary analysis,
PHN was defined as zosteréaSSociaﬁed.pain with a score
of 3 or higher on a 0-to-10 scale that was present for
at least 90 days following herpes zostér rash onset.
During earlier validation of the pain questionnaire,
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it was f¢uﬁd that a(pain score of 3 .or higher was
correlateéﬁwithyfunctional limitation on activities of
daily living.

~' The co-primary endpoint, the herpes zoster
burden of illness orysol, was a‘compésite endpoint
that was &esigned to capture the entire burden of pain
due to herpes zoster, a ‘populétionA measure that
reflected the incidence, the severity aéd the auration
of zoster}asscc:iated pain. and discomfort over six
months following onset.

This slide includes a graphic that shows

a curve representing the pain scores over timé for a
hypothetiéal subject who vdeveloped ﬁerpes zoster.
With time noted on the X axis and the 0-to-10 scale on
the Y axis, an individual sevérity-by—&uration score
is thus ganeratéd‘and the BOI represents the scores of
all subjects in a particular group.

. For the BOI and 5£he other efficacy
endpoints, the primary analysis was performed on the
entire MITT population. ' So for ea:ch subject who
developedtan episode of herpes zoster, a severity-by-

duration score was calculated and an area under the
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curve consgtructed.

Those subjects who did ﬁatldevelop herpes

- zoster during the study were included in the analysis.

They were,asspmed, however, tofhavé had né zoster-
associateé pain and, thus, were given{é severity-by-
duration écore of zero. |

Incidence and severity»bj~duration are
both impdrtant:to describing the overall burden of
herpes zoster on patients and the oﬁtcome measure
needed to ?eflect,both of these components. And to
help the Committee get a better grasp of the concept
of BOI, which is a bit abstract, the fdllowing three
slides give hypdthetical examples’af the BOI in action
and I would like to thank Dr.~oxman;fpr providing
these sliaes to me.

In the first eXample{'the putative vaccine
reduces the incidence of herpes zoster, but the
severity of those cases that do occur in the vaccine
group are no lower than the severity in the placebo
group, and the reduction in the BOI for the vaccine
group is reflected at the bottom of the slide to show

the impact‘on incidence but not severity.
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Conversely, here we showi the wvaccine
reducing t;he severity of the iyndii/ie;’{ual herpes zoster
episodeé,‘ but no impact at.all on the ,incviqdence of the
e, =£An.c_i. the reduction in éOI once a
benefit from thé vaccine. In this ti}ird ;example, the
vaccine reduces both incidence and severity-by-
duration.i" And as you will soon see, this third
example most closely ref\lects the oi;ztcome of the
Shingles f:revention Study.

Shown here is a flow diagram of the 1,308
suspected. - herpes \zost,er ‘cases that 'were followed
during thé course of the study. 'Of thesge, 481 were in
the ZOSTAVAX group and 827 in the placebo group. Of
note, acré;ss the two vaccinati,on groups, similar
numbers ofj‘subjects were determined not ‘«‘to have herpes
zoster, 156 in the vacciner group, 161 in the placebo
group, a’bojtﬁt 0.8 perceht of the £otal ﬁopulation in
each groug; a fin\ding‘that reflects the comprehensive
and unbiased nature of case accrual.

| Of ,.t:he 322 azid 662 herpes zoster cases
respectively in the full intentiqn—to—';;reat analysis
populati\or;.:,’ ngar~1y all were included in the primary
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mddifiedjintention~to—treat population and of these
about 93f,percent in) each vaécination, group were
diagnosed by PCR, about 5 percent in/eaph group by the
Clinical Evaluation Committee and the remainder by
viral culture.

This figure provides an overview of the
key efficécy‘results from the study for{the three main
endpdints;'herpés zoster incideﬁce,)PHM incidence and
the herpes)zoster burden of illness.v The vertical
line at 25 percent efficacy reflects the pre-specified
minimum criterion for success thét had been
establishéd for each of thgse gndpoinxs‘in discussions.
between Merck and the FDA.

The blue bars reflect ﬁhe vaccine efficacy
that was observed in the study along with the 95
percent confidence intervals for each endpoint. The
slide showé that for each of three endpoints, the
efficacies exceeded substantially the minimum
criterionﬁestablished for the spudy'sysuccess.

The two key messages from these results
are, one, that ﬁhe vaccine was able to significantly
reduce the incidence of herpes zoster among the
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vaccine recipients and, twe, there was a significant
impact onvﬁhe severity of the herpes zoster episodes.
And I will go on to discuss eachAof ;heée endpoints in
turn.

First, for herpes zoster incidence, this
slide shows a Kaplan-Meier éldt<fér ihe cumulative
incidencegof herpes zoster over time by vaccination
group. The X axis indicates time of follow-up and on
the Y axis, tﬁq proportiop of éﬁbjeéts developing
herpes zoster. 315 herpes zosterfcas@s occurred in
the ZOSTAVAX group compared'With 642 cases in the
placebo group. .

The curve demonstrates a vaccine effect
soon afteﬁ vaccination. The th curves continue to
diverge tﬁrpughput the entirg EOIIOWeub period. Bﬁt
note that follow-up beyond four yeérs is rather
limited because/only a small fraction of the overall
study population was ,followed;‘for( four years or
longer.

: One can see here that the most common
complicatfdns of acute herpes zoster occurred at a
lower raté among ZOSTAVAX recipienis than among
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placebo recipients. The neurologic complications, as
shown on #his slide, exclude the acuteineuritic pain.

Complications of  sacral dermatome
involvemeﬁt include such findings as urinary‘retentioﬁ
or incontinence, constipation or rectal incontinence
and acrosé»thesé'categories, the vaccine reduced the
frequency. of complications by,japgroximately, 65 to 75
percent gnd the reduction in yhese' complications
réflects >ﬁhe vaccine’s effect on severe cases of
herpes zoster.

. Shown here is another Kapian~Meier plot
for PHN incidence using ;he protécolLdefinition of
pain greater than or equalkto 3 present 90 days or
longer after hefpes onset. There were 27 cases of PHN
in the véccinefgroup and 80 inythé placebo group.
Supportivé,analyses using alterﬁative4;ime points to
define PHN, 30, 60, 120, 182 days, éhgwed~generally
similar results, |

As waé the case with the herpes zoster
endpoint, the vaccine effect was demonstrated early
and then throqghout follow-up. And note again the
relatively small proportion of subjects with follow-up
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extending fout to four yea;fé or longer.

I would like to turn now to the herpes
zoster pain burden of illneés. As notéd. earlier, the
BOI includes both the incidence ';;>ﬁ herpes zoster and
the severi;ty~by\~dt1ration of zoster-associated pain.

The overall efficacy for this éndpoint was
61 percent with the 95 percent cénfi&ene‘;ﬁe intervals as
shown. 'I‘he BOI efficacy that was demonstrated in the
study ref’iects ‘a combined effect Vof both of these
components. The 51 percent J_:e'duct;‘,on in the incidence
of herpes zoster was alrea;ly described. With respect
to severif:y—by—dgration scores among those subjects
who develéped herpes éoster there was a statistically
significant 22 percént réduction, in the scores among
those in the vaccine group.

Now, to put a human face on this
reduction, because again these \scozj:e;fs are a bit
abstract, the reduction from a mean of, approximately,
180 to 140 creates a 40 point Adifférence, "which
reflects nearly a two week reductioh, in the duration
of clinically significant pain at a level of 3 or a
four day reduction in pain at the Iﬁaximum level of 10,
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the worst imaginable pain. T%is indicates a huge
impact in preventing suffering over and above the
vaccine’siimpéct and reducing the incidence of herpes
zoster. “

This slide gives another perspective on
the impact of ZéSTAVAX beyond its ability to prevent
cases of hgrpesﬁzoster. The slide shows a histogram
with the éubjeats who had the higﬁesﬁ geverity-by-
duration éqores‘ The increasing scores are shown on
the X axis, the number of the cases on the ¥ axis.
and for ;the éurposes of illustration in this
exploratofy anaiysis, the scores of 6OQ&dr higher are
depicted._‘

To obtain a score of 600 or higher, the
subject would have to have the maximum pain score of
10 fof at(léast’twa months or a sqore'ofvS to 4, that
is clinicglly éignificant pain, every day throughout
the entire six month follow-up pe;iod. So we’re
talking aﬁout very severe cases of PHN.

The(slide overall shows tﬁat there were
only 22 véccine recipients of GQO’or‘higher compared

with 40 recipients and that’s a 73 percent reduction.
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And if one looks at the slide beginning from the right
and working toward the left, you can see the very
dramatic e;fect,of the vaccine/aégthe,farthest end of
the pain séectrum.

| Among those vaccine recipients who went on
to develcp{PHN, ﬁhe vaccine effect was equally clear.
In an expigratory analysis, inclqding those subjects
who develéﬁed.PHN that was in the 11&6@3@ application,
it was foﬁnd that through the end of the follow-up,
there was~é 57 percent reductipﬁ in thé severity-by-
duration QcoreS“among those who received ZOSTAVAX
compared with those who received;/placebo. This
statistically significant benefit again,éhows evidence
of the substantial role that,the'vaccineican play even
in subjecﬁs who ultimately go on to develop PHN.

As noted earlier, subject enrollment in
the study was strétifiea, by agea)and; this slide
displays ?he vaccine effect\for'tﬁe/thﬁee main study
endpoints:stratiﬁied by age. For theiherpes zoster
endpoint, there was 64 percent efficacy in,the younger
cohor; and 38 pexcent efficaqy in the older cohort.
Despite this difference across the two age strata,
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vaccine efﬁiéacy for herpes zoster incidence remained
substant;i;al even for the older age group.

Impcrtantly, si,néef PHN kfrequenc\y and pain
severity ;i‘ncrease with age, the vaccine efficacy for
PHN was cémparable across the two age strata as shown.
In fact, aimpng subjects with herpes zoster the vaccine
reduced thé ris«k.of developing PHN by a statistically
significant 38.5 percent, idcluding 47 percent reduced
incidence in the 70 and older age group.

Because the vacciﬁe retains substantial
efficacy jiéor those subject,s w:.th more severeypaiﬁ
associatea \wk‘ithﬂa zoster episode, the overall effect
on burdenj of illness was relatively ;ayfell-preserved
among the 'older age group. Although the point
estimate for the burden of illness was a bit higher in
the younger group, reflecting the effect on the
incidence, there is wide overlap in the confidence
intervals fk};«etween the two age strata k;ecause of the
benefits on severity-by-duration in the older group.

' Z0STAVAX also had an effect on the
incidence of #Qster~associated intew.;ference with
activities of daily living. ‘These analyses were based
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on the mean of the responses to seven ADL-related
questionsﬁon.a‘validated.questionnairergsing a 0-to-10
scale. The vaécipe reduced the overall interference
with acti&itieé of daily living by §6gpefcent in the
overall pqpulagion. | |

Thié' combined score fef”ﬁhe overall
population:iskéensitive to the inéidence, severity and
duration éf interference, and so. it was analogous in
many respééts to the burden of illness for the overall
populatioﬁ.

The ~vaccine also led to«ia 55 percént
reduction ' in moderate-to-severe interference with
daily living. Now, this reduction was of course
influenceﬁfby the reduction in the incidence of herpes
zoster. éo in a pre~specified‘analysi$ to determine
the vaccine effect on ADL intgrfere@pe above and
beyond the vaccine’s effect on the r&duétion‘of herpes
zoster inéidence, a reduction of 8 pefcent was seen,
whicﬁ was not statistically signiﬁicanx.\v

- The duration of the véqciné efficacy was
alluded<to‘briefly in the prior Kaplan-Meier curves

for efficacy, and this slide presents the efficacy for
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herpes zééter\and PHN over 48 months of follow-up.
After an initial decline in efficacy during the first
year, thé’ peoint estimates for ~efficacy remain
relativel? stable through 48 mpngﬁs pgstvaccination.
Now, the confidence intervé}s d@>get wider
over time reflecting fewer subjects with loﬁg follow-
up and few with clinical endpoints. So the
intefpretafion vaﬁ the later time points becomes
limited. fHowever, the follow«uﬁ’for the longer term
persisten;e of efficacy is currantly‘being evaluated,
as previously noted, at 12 of the 22 sites and so
additional information will be ac¢ruiné over time.

- Thus, the ShingleshPrevenﬁion Study has
shown conclusively that vaccination can reduce the
incidence:of herpes zoster with better\éfficacy among
the younger age\éohort, reduce the incidence of PHN
and reducéi the burden of illness associated with
herpes zoéﬁer pain. |

For the pain-related endpoints, the
vaccine efficacy'was,vefy'wellémaintainad“in the older
cohort compared with the younger cohort; The vaccine
also reducéd the dgrationyof~pain and the risk of
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substantiigl interference with activ:i{ties of daily
living and, thus far, the e,ffiéacr:y-has extended out to
four years. |

IL would 1like to turn. now to -the
imnunogen;;:ity res;ults‘ Delczlini\ngv VZv-specific
immunity imost ‘frequently assdc:(iated with age is
thought to be a precursor Nfo/r: the development of
herpes zoster and, as suchl,A the immune response to
vaccination is thought to be reflected in efficacy.

The ZOSTAVAX clinical studies evaluated
immune reéponses using two ~}’cey validated assays of
VZV-specific interferon—gamna enzyme—lirﬂcéd immunospot
assay and a glycoprotein enzyme-linked immunosorbent
assay that has been used to measure anti?:qdy responses
in the varicella vaccine programs for many years. The
VZV»-speci:[%ic antibody measured ﬁh«i*ough the gpELISA is
known to be T-cell dejpendent and is, therefore, felt
to refle{ct | the cellular immune »’res’poqse to
vaccinatién. |

In the pivotal efficacy study, the primary
endpoints for immunogenjicity by these assays and also
for the tésponder cell frequen’cy assay were assessed
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at six wéeks postvaccination. And on the next few
slides, these endéoints, the endpoints that will be
shown, aﬁegthe ratio of the geometric mean titers or
counts in the vaccine and placebo groups, ;s well as
the geometxic mean fold increases frow baseline.

At six weeks postvacciﬁétion in the
shingles,Prevenﬁion Study, immune responses were seen
for bothjqf the key validated assays: Of note, of
course, these:, are previously Vzv rexperienced
individuals ané. so even at’ baseline, rather high
levels ofzéreexisting‘vzv immunity were.seen. And, as
you can see, relative toAghe day zero levels, the VZV
antibody méasuted by gpELISA increased 1.7-fold and

the ELISPOT counts increased 2.0-fold, both of which

‘were statistically significant increases.

In a regression model”&hat looked at each
of these immune markers as possible correlates for
preventiog of herpes zoste&, bo;h;the g?ELISA and the
vzZv interfgron-gamma ELISPOT assay cérrelated with
protection, However,\the\géELISA correlated best with
efficacy,vas shown in the slide, with each log unit
increase %ssqciated with a larger risk:rgduction.
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Noté importaﬁtly that | this is a
correlation for values across' the population. No
specific;value in either assay can reliably predict
whether an_individual sﬁgject is protec§ed from herpes
zoster, and so the study was unfortunately’unable to
define a true surrogate. | |

Looking at the different age cohorts, one
sees immuﬁe responses that are generally similar with
slightly higher geometric meén fold rises from
baselineA%nd.postvaccination.geométrié mean titers for
the youngei group. Immunogeni¢ity in adults has been
evaluated’/in the VARIVAX Land'lZOST$VAX Program,
includingjf bothh seronegative  and . seropositive
individuals, and the Vaccinthas been shown to be
immunogenic in adults.

ii,TO lend further support to the utility of
the vacciné, this slide provides a preliminary summary
from a subset df subjects who were enrolled in a
recently qdmpletéd study that was not included in the
original license application. And wiﬁh all studies
that have:beeﬁ initiated since 2003, ghis protocol,
Protocol d;b, enrolled subjects.beginning at age 50.
- NEAL R. GROSS
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The slide shows«preliminaxy results for
113 subﬁects, 45’of whom are 50 té 59 years of age, 68
of whom %re 60 to 69 years of age or/ I‘’m sorry, 60
yeax;s of ’aée or older. Note that in this study the
postvacecination blood sémple was Obt‘;ained at four
weeks posﬁvaccination. Not surprisAingly, the immune
responses in the 50 to 59 /group wére:' as good as those
in the 60 and older group.

So in summary, in the facefw of often high
levels of preexisting immunity, ZOSTAVAX elicits an
immune response]by both ngLiSA and »ELI\SPOT. The VZV
antibody #esponse measured by gﬁ)EfLISA, ~a T-dependent
phenomenon,that reflects cellular immuni;ty;, c?orrelates
best a;mor;gv the assays evaluated with protection
against herpes z;oster. |

| I would like to move on now to the safety
profile of the vaccine. It's important to remember
that ZOSTAVAX isl a high potency dka/Mercki VZV vaccine
that builds on an extensive VARIVAX safety database.
More than 56 million doses of VARIVAX have been
distributed mostly in VZV naive individuals since the
initial licensure of the product in 1995. VARIVAX has
- NEALR. GROSS
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demonstratéd an excellent safqty ﬁp;ofile in the
ensuing ten years.

| Within the ZOSTAVAK«érogfam, the clinical
evaluation{includes over 20,606 subjects who receive
vaccine and importantly over 19,000 pl#ceho controls;
So this éssessment of safety was performed in a
rigorous éomparative setting that permitted a reliable
enumeration of both common and uncommon adverse
experienceé. As shqwn here, the’studies that were
conducted had 97.5‘ppwer’to détect an event with a
rate of 1;3 per 10,000 and 80 percent pbwer to detect
an event with a rate of 0.8 per i0,000.\ The studies
have deﬁoéstrated that”ZOSTAVAX was g@nérally well-
tolerated in these older adults.

Witﬁ regard to the sgfetyPevaluation in
the Shingleé Prevention Study, the foiléwing saﬁety
evaluatioﬁ,was undertaken for all enrolled subjects.
Adverse e&periegces occurring day 0 to 42 were to be
reported Eand éssessed. Vaccine—re%ated serious
adverse experiences occurring at any time during the
study were;also to be reported, as weretdeaths at any
time following vaccination.
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As previously noted, all suiaj ects enrolled
in the stﬁdy were to ﬁave contact shortly after day 42
postvaccination to Aensure complete ascertainment of
serious aéiverse experiences in the fuli cohort and 93
percent of_:them didl by day 60 and 97 pe;r;::ent overall.
The Advergg Event Monitoring Substudy again conducted
at all of the sites and including over 6,600 subjects
added twc;r additional measures. over and above the
safety ev{ra;\luation \that /waskdone/ fgr the overall
population in the Routine Safety Cohort.

In addition ﬁo the standard safety
evaluatioril:\’that was on the pri\c;:i: slide, the subjects
completed a diary, a vaccinatioﬁ repért card through
day 42 pc;stvacc\ination. And\in{» addition for this
cohort, hospitalizations for any cause were to be
reported through the endv of the study. For the
overall st;:udy population, the‘ incidence of serious
adverse eiperienceé in each vaccination group was
identicallw@th a rate of under 1.4 percent.

In the Adverse Event: Monitqring Substudy
shown in the hash marks here, wmore serious adverse

experiences were reported in the ZOSTAVAX group than
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in the . placebo group, which was . offset by a
corresponding inc;:ease Lin the serious adverse
experiences re;émrted among placebo reciipie\nts in the
Routine Siafety Cohort .

/ Now, this tablevref.l\’ectsy the distribution
of serioig.si adverse experiences in the two safety
éohorts. A review of the se/rious\ @dver?sé experiences
in the suk;étudy found that no body éystém, no c¢linical
syndrome, \?"no diagnosis was respopsible for this
difference;;and there was no temporal clustering of
these serious advérse eicperienqes relative to
vaccination.

Given the follow-up fé)yr‘ and distribution
of these serious adverse eXperi_.en‘ces,in ‘the overall
populatioﬁ, the conclusion of the detailed review was
that the i@alande and serious Aadverse(e’xperiences in
the substﬁd*{y was chance event. In fqrther support of
the safety profile of the vaccine, in the entire
céhort of nearly 40,000 vaccinated subjects, there was
a total ’ofionly five possa}bly vacc*ihe~ralated serious
adverse experiences reported. 'I‘w’o\ in the vaccine
group and ;:hree in the placebo group. The number of
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deaths during botthhe first 42 days,poétvaccination
as well as during thekentire\study'were the same in
the two vaccinaﬁion groups énd therveére no vaccine-
related discontinuations at all in the study.

In the Adverse EvantvMonithing Substudy,
the data’recdrded in the vaccination report cards
demonstra;ed, not unexpectedly, that\injection~site
adverse experiences were more freguent inqtﬁe ZOSTAVAX
group than in the piacébo group.  The recording of
intensityl: demonstrated - that ’@Qst’ of ;hese,
approximaﬁely, 85 percent were scéred as mild by the
subjects.

Iin ‘this double~blind ,experience, the
overall pnéportiankof subjects with,sys;emic clinical
adverse e#@eriemces was the same in(both groups, just
under a quarter. An iﬁcrease in "vécciﬁe—related
systemic édverse experiences was observed in the
vaccine gﬁqup, but the rates in‘boﬁhithe vaccine and
placebo groups were low, about 6 ,parcent in the
ZOSTAVAX grbupyand about 5 percent 'in the placebo
group.

Among the vaéGinefrelaFed adverse
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experiences onlgyf headac'h‘e&was see\n\moré frequently in
the vacciine g;foup than in the «pilaceb_o group.
Hospitaligzation rates at any time during the study for
any reasofx were compérable at i07 per 1,000 perscn;-.
years. |

I would 1ike tq turn now tqﬁ Protocol 009,
the safety&studyy that was conducted at the estimated
maximum va;ccine‘jpot;ency. This doublerbl‘ind controlled
multicenter trial, which enrolled Asubjec‘:::ts 50 years of
age and olcier, evaluated two lotksfoffth’e vaccine that
were administered at 58,000 and 207, QOQ plaque-forming
units per %dose. About 700 subjects were enrolled with
nearly 200 of them 50 to 59 years of age. The vaccine
was generélly well-tolerated ~at both potencies as
shown in the next ,s,',l.ide.

Here we have the o{ferall séfgty findings
of the Stti.xdy by potency group and age cohort. The
proportion:iof su?:zjects with local adverée experiences
was highém3at the higher potency and the younger age
cohort reg;:;rtéd these 1océl reactions more often than
the older cohort, but these events wer‘e,v;';ewed almost
exclusivelg as mild or moderate in intensity and of
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relatively brief duration of just a few days.

Impprtantly, the fvrequenc}y‘ of systemic
adverse experiences was similarV in the higher and
lower pot
generaily:‘well-toler’ated at. bo;h of the potencies
administeiﬁed. A relatively small number of V2zV-
seronegat:ive ad-uits has been identifiegi and enrolled
through 01;32 clinical trials. No seropégatives at all
were seen)amongzthe 1,400 subjects in the CMI Substudy
of the Sh;}thglea Preventiﬁn Study.

A diffe’rent study, éroﬁqﬁel 003, was
conducted: 'in tropical countries épécifically to
enhance @:h’e/poteintial for identifying VZV-seronegative
adults, bgfcause publish/ed_literatui:e :suggests that
VZV—seropf‘:avalence is'  lower anci seropositivity
obtained at a later age than in témpeiate climates.
Despite sci;r;eening over 1,100 individuals, few VZV-
seronega;tj;v;e édﬁlts were found and enrc;blled.

In P’rot:o\col/ 049, from the VA%QIVAX Program,
varicella ﬁistory negative adolescenté and adults were
enrolled. :VAmong these, 17 VZV-seronegative subjects
30 years of age and older were identified. In this

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS °

1323 RHODE ISLAND AVE., N.W.
(202) 2344433 . WASHINGTON, D.C. 20005-3701 ) www.nealrgross.com




6

Xe)

ic

11

12

13

14

15

16

17

18

19

20

21

c 22

60

small subéet from the two. studies, it appears that
local and systemic adverse experiences as well as
elevated temperatures occui‘redk\ frequeﬁcies ‘that are
similar to th\o;,ew seen in VZV experienced individuals.
Importantly though\, despﬁiﬁe concerted
efforts fé:o\ identify such  individuals, VZv-
seronegati?vity is ve:fy rare among persons over the age
of 30. égsed oﬁ these findings, the criteria for
enrollmen:t‘ in the Z0STAVAX studies which &id not
screen fof'VZV—éerostatﬁs, there is no need to screen
or. otherwi;s,le assess pre-vaccination immune status in
individuais,; who ére otherwise candidates for ZOSTAVAX.
An adverse experience of particular
interest in the ZOSTAVAX Program}, as it has been in
all of the wvaricella vacciney progzjéms, ~was the
developmemi:ﬂ of rash within 42 days after vaccination.
In that time frame, within ZOSTAVAX clinical trials,
approximat%e.‘;y, 0.3 percent of subjects\rﬁpbrted a viv-
like rash éérbs’s the database. A rate that is roughly
10-fold lom:r than that seen f.o/llowingnadministration
of VARIVAX.

Those who developed VzV-like rash were
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requested to have sample lesions obtained for PCR
analysis. Across the entire clinical database, two
subjects with VZV-like rash were fogn_d to have the Oka
vaccine s;rain in their lesions. Among the subjects
in the Shingles Prevention Study, the Oka/Merck strain
was not identified in any suspected herpes zoster case
or in any postvaccination rash at any time point early
or late in the postvaccination period.

So in summary, compared with placebo those
who received zOSTAVAX had a higﬁe\r incidence of
injection-site reactions, but a similar overall
incidence: of systemic clinical adverse experiences.
The incidence of vaccine-related and systemic
experiences was slightly higher among ZOSTAVAX
recipients than among placebo recipients. Following
a dose of ZOSTAVAX vaccine-associated rashes were
uncommon and so we conclude that overall the vaccine
had a very acceptable safety profile in those 50 years
of age and older.

So to summarize, ZOSTAVAX is proposed for
vaccination of individuals beginning at 50 years of
age. Although the pivotal efficacy study enrolled
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subjects beginning at 60 vyears of age, the
epidemiolbgical data and the limitations of currently
available therapies argue that thére is a strong
medical need to prevent herpes zoster and its
complications starting at age SC.

Over 100,000 additional cases of herpes
zoster and an additional ‘8,000 to 15,000 additional
cases of PHN could be potentially prevented each year
in a group of individuals who suffer as much acute
zoster—asséciated pain as those 60 to Gé years of age.
With the additiénal societal burden of being an age
group in which a majority of the population is still
employed,;the dgta indicates that substantial benefit
could accrue frém vadcination beginning at age 50.

_ Efficacy for ZOSTAVAX had been
demonstrated directly for those 60 yeérs of age and
older with a very high degree of efficacy against
herpes zosper, 64 percent, aﬁong thoge 60 to 69 years
of age. Effiéacy in this age’gfoup should predict
well the efficacy in persons 50 to 59 years of age.
The vaccine has been shown to be immunogenic with

generally comparable responses in the 60 to 69 and 70
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plus cohorts in the Shingles Prevention Study.

Similar age-relaﬁed findings were cbserved
in other ZOSTAVAX studies. Most recently in the form
of the supportive data that have recently become
available from Protocol 010 for those 50 to 59 years
of age. The vaccine has been administered in clinical
studies to individuals 50 years of age and older and
has been shown to be well-tolerated with only a
moderate increase / in transient injection-site
reactions of mild to moderate intensit?.

To conclude, in a very large clinical
database ZOSTAVAX has been shown to reduce herpes
zogter by one-half, reduce PHN by two-thirds and to
reduce herpes zoster pain burden of illness by over 60
percent in older adults. The vaccine elicits a Vzv-
specific immunelresponse, demonstrates efficacy that
persists for four years postvaccination and has an
excellent safety profile.

At this point, I would like to turn the
podium back to Dr. Gutsch for a few concluding
remarks.

DR. GUTSCH: 1In addition to the large and
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comprehenéive database that went into the application
for licensure, there are ongoing and future plans for
further study of ZOSTAVAX that will shed light onto
the vaccine performance. To answer the question what
is the durability of ZOSTAVAX gfficacy? There is
continuation of the Shingles Prevention;Study'at 12 of
the 22 original\sites invelving 7,500 subjects.

In addition, up to 18,000 oﬁ the placebo
recipients in the Shingles Prevention Study and
Protocol 007 are in the process of receiving
vaccination witﬁ ZOSTAVAX and this will then provide
further séfety follow-up.

A clinical study is being conducted to
assess a new fdrmulation/ of ZOSTAVAX that allows
refrigerator storage to increase the settings in which
the vaccine:will be available. Another study is being
conducted:to shéw that ZOSTAVAX can be administered
concomitantiy'/with inactivated influenza wvaccine.
Pharmacovigilance planning is impoftant for a vaccine
as it enters the postmarketing period.

A pharmacovigilance plan was developed
that builds on the extensive VARIVAX experience with
NEAL R. GROSS
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over 56 million doses distributed to the market and
ZOSTAVAX for which a robust database has been provided
in a licensed application. Proposed plans include
extension of the postmarketing surveillance activities
that are well-established at Merck for vaccines to
monitor adverse events after licensure.

In ‘addition, the V2V Identification
Program de@ermines’by/a preliminary chain reaction if
wild type or vaccine strain, varicella zoster virus,
is present in c;inical specimens, such as vesicle
fluid or cerebral spinal fluid from individuals with
adverse experiences.

Finally, the Pregnancy Registry that was
initiated with the VARIVAX Program in 1995 will also
be applied .to ZOSTAVAX in the postmarketing period.
Collectively, résults from our prcgramiindicate that
the benefit/risk ratio for ZOSTAVAX is favorable.
Herpes zo;ter and PHN are often debilitating diseases
in need of better management. ZOSTAVAX would be the
first intervention when licensed to prevent herpes
zoster and its complications, including postherpetic

neuralgia.
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Beyond the benefit from preventing these
two diseases, ZOSTAVAX also reduces the severe pain
associated with herpes zoster and PHN. ZOSTAVAX has
been studiéd in subjegts 50 years of age and older and
has demonstrated an excellent safety profile with no
clinicallfvimportantvsafety risks identified from a
very large database of placebo-controlled clinical
trials. ‘8o overall, the benefit/risk ratio is
favorable énd ZOSTAVAX, when licensed, will meet an
important unmet medical need.

In closing, the proposed indications for
ZOSTAVAX supported by the clinical data just presented
are: ZOSTAVAX is indicated for prevention of herpes
zoster, prevention of PHN, reduction of acute and
chronic zoster-associated pain. ZOSTAVAX is indicated
for immunization of individualé 50 years of age and
older. Thank you very much. We can now entertain
your questions.

CHAIRMAN OVERTURF: Are there gquestions
from the Committee for the sponsors at this time? Dr.
Wharton?

DR. WHARTON: I have a couple of questions
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about safety monitoring. I‘m a little confused about
the group‘&ho were in the safety substudy. Did they
participate in the 42 day automated telephone call?
From the first slide it seemed as if they didn‘t and

then later it was stated that the supplemental safety

DR. SILBER: Thevquestion relates to the
type of éafety' follow-up for the subjects in the
Adverse Event Monitoring Substudy. And as initially
designed, ‘all subjects were to have the day 42 contact
by phone or through other contact with the sites. And
the vaccihgtion report card was used for that subset
of 6,600 individuals. It became apparent through
frequent pﬁone calls to the sites that the subjects
found it a bit of an annoyance to have to go through
all of this redundancy having already completed a 42
day diary{ card, so that the protocol through an
operations wmemorandum perﬁitteé either of those
contacts to be a suitable completion bf the 42 day
contact.

So the majority of those subjects who were
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enrolled in the Safety Monitoring Substudy had the
vaccination report card in lieu of the phone call.
But for those who didn’t turn in the wvaccination
report card or for some who did both, there may have
been, andjactually in other respects, more than one
form of contact. In the pie chart that was shown any
given subject was only counted once with the
vaccination report card and the ATRS  Dbeing
prioritizéd.
 , DR. WHARTON: Okay. And I want to follow-
up to that. For the subjects who didn’t have contact
with the investigators within 60 days of vaccination,
which I think were about 7 percent on your pie chart,
when was information on those subjecté attained and
how was it obtained?
DR. SILBER: Yes, that was wvariable.
First, I should say for the persons who were involved
in the Adverse Event Monitoring Substudy, about 97
percent returned those vaccination report cards. For
the remaining individuals, the small subset who had
follow-up beyond thg day 60, it was highly variable.

Many of thc$e wére in contact by day %0, but some went

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




N

6

8

20

21

22

69

on longer.

I recall that after this initial follow-up
period for safety, the monthly contacts for efficacy
were conﬁinuing and so there were reminders to the
subjects on a monthly basis. Despite all of these
efforts and despite the very careful attention to
follow-up for efficacy and safety Dby the
investigators, we still had 3 percént who ultimately
had no follow-up for safety.

CHAIRMAN OVERTURF: Dr., Hetherington?

DR. HETHERINGTON: How are the patients in
the Safety Substudy selected and recruited and how do
they compare to the general population in the study?

DR. SILBER: Yes, thank you. That's a
questipn about the selection of,éubjects in the AE
Substudy.. What happened was, as you can imagine, this
was a very huge endeavor to undertake to have a study
of this size aﬁ 22 sites. And the way that the
Adverse E&ént Monitoring Substudy was conducted was
that basically after the first several months that
allowed tﬁe sites to sort of settle in with their

procedures/and do the routine activities, each of the
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sites was then asked to consecutively recruit the next
300 individuale into the Adverse Event Monitoring
Substudy .. |

And so there was no cher:x_;y picking or
preselection that happened. And then at the time when
that cohort was filled, the routine cohort continued.
And so that through the rancﬁomization apd through the
way that the timing intervals occurred, there were no
differences, overall differences demographically or in
other ways between the two cohorts.

DR. HETHERINGTON: Did the patients have
a -- were they able to elect whether to participate or
not? Could they decline the long-term or the Safety
Substudy participation? And if so, what was the rate?

DR. SILBER: I believe I'm going to have
to turn to Dr. Lev)in for confirmation. But my
understanding i‘s‘ that subjects could opt out of the
Adverse Evént Monitoring Substudy and remain in the
routine cohort, but the communications that I have
heard from Dr. Oxman and Dr. Levin and others over the
years is that it was a very small number who did so.

DR. HETHERINGTON: Could we get that exact

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 RHODE ISLAND AVE., N.W.
(202) 2344433 WASHINGTON, D.C. 20005-3701 wwiw.nealrgross.com




18]

&

[Xo]

16

11

12

13

14

15

16

17

18

20

21

22

71

number gome time this morning?

DR. SILBER: We will certainly try.

DR. HEfHERINGTON: And did you ever
compare the demograﬁsics and the age distribution in
that subgroup versus the general population?

' DR. SILBER: They were similar.

CHAIRMAN OVERTURF: Dr. Farley?

MEMBER FARLEY: I ﬁave» gome guestions
about what. is known about the more detail of the
epidemiology in the 50 to 59 year-old group that has
sort of been added into this expanded request. And do
you know whether those who develop herpes zoster in
that decadé are more likely to be inmmunocompromised,
more likely:to be HIV with recbnstituticn syndromes or
people on steroids or with malignancies)and therefore
might not be in the targeted groﬁp, at least initially
for this vaccine?

And also, do you know anything about the
epidemiology of zoster in the last decade of general
use of the wvaricella vacéine? Has that had an impact
not having natural chicken pox out there as much by

far as previously and in terms of if there is a
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 boosting effect of exposure as adults?

And finally; do you have a%xy information
about the durability of the immune response that you
éhowed us; i:he small numbers of 50 to 59 year-olds,
because, of course, the issue will be will they not
have the benefit when they are at maximum risk later?

DR. SILBER: Okay. So there were at least
three questions there, so I’ll try to take each of
them. I'11 start with the VARIVAX question and
influence of varicellg vaccination on the incidence of
herpes zoster. In fact, the few population-based
databases :that have been available long-term suggested
the incidence of herpes zoster has been increasing for
at least the last 50 years. ‘Both in terms of absolute
numbers and in terms of age adjustment.

,LThe data that are available thus far,
realize are only 10 years out from onset of varicella
vaccination and only about seven years out from
widespread use of the vaccine. And so it may be too
early to 'see anything, but the fact is that the
studies tﬁat have been completed to déte, some of them

at CDC, at Group Health Cooperative out in Seattle
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have indicated that thus far there does not appear to
be any differences in the)incidence of herpes zoster
with the use of varicella vaccine.

Now, there are mathematical models that
have predicted that this will happen over time and
that with less boosting from exogenous exposure,
assuming that tﬁere is not endogenous boosting to make
up for that, that the incidence of herpes zoster may
increase.: And, in fact, that the age of zoster may
shift to an earlier age. But, at this point, it
remains speculative and the available data do not
indicate that this is happening as yet.

With respect to the demographics and
characteristics of persons 50 to 59Vyears*old who
develop herpes zoster, the fact is{that Ehe population
has a higher percentage of immunoco@pxomised with age.
And so in terms of the overall population, there were
fewer immunocompromised individuals in their 50s than
in their 60s, 70s and latef. There are few data
looking specifically at immune:status in the 50 to
59s, but such that is available suggests that the

large majority of the cases of herpes zoster among
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people in their 50s are in the immune-competent
population.

Your third guestion had to do with the
durability‘of the immune response and the durability

of protection that would ensue. And what we have seen

went out ﬁo,three years and,also\following an episode
of herpes zoster actually, that there is an early and
large incréése, but that within six months the markers
of immun;ty tend to decline and head back toward
baseline, as one might expect even with silent
exogenous Qr endogenous boosting.

And it appears that following an episode
of zoster and following vaccination, people sort of
settle out at a level and this is what one might
expect when we are dealing with a memory response in
the face of prior immunity. And so in terms of the
actual immunologic markers, they do head back toward,
but still remain above the baéeline,values. However,
in terms of the vaccine efficacy, as one looks at year
two, year three, year four, there was no decline seen

in the point estimates for efficacy.
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So at least from the clinical protection
standpoint, even for those 60 and older, a decline in
durability has not yet been observed. And one would
expect that vaccination of an even younger adult
cohort 50 to 59 durability would be at least as good

as is seen with other vaccines.

" MEMBER MARKOVITZ: / Yes, I have two
questions.  The first one is in terms of safety in the
50 to 59 year—old group, unless I missed it, the only
slide we saw waé with:these higher doses, And of
course, there is a lot of reactogenicity, you know,
systemic reactions around 40 percent in all age
groups. But yet, it is stated tﬁa; the vaccine was
"well-tolerated.” Can we have some elaboration on
that? And’then;l have a second question.

.DR.’SILBER: Sure. If we can pull up the
safety table?

MEMBER MARKOVITZ: 74.
DR. SILBER: Across the ZOSTAVAX Clinical
Developmentﬁprogram, most of the studies were placebo-

controlled. And as you might recall from the Adverse
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Event Monitoring Substudy in the Shingles Prevention
study, rbughly\ a quarter of those individuals
receiving placebo had one or more systemic adverse
experiencgs.\ And so just to sort of put a frame of
reference around it, that’s what is seen after placebo
injection. -

" And. across ZOSTAVAX. studies, we tend to
see systemic adverse experience rates in this range.
And as yoa see, we can look at it both ways across the
potencies horizontally across the age groups
vertically.  There was really not a large difference
across the potencies. In fact, in the younger age
cohort, the rate of reporting of systemic adverse
experiences was actually lower in the higher potency
than it was in the lower potency.

And in this étudy the reporting rate was
within a couple of peicentage points of those for the
60 plus.:fAnd again, cther than a slightly higher
incidence of headache in the younger group, there were
no differences seen by body system, by clinical
syndrome, by any other diagnostic criteria and a very

small percentage of any of these adverse experiences
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were rated as severe in intensity by the subjects.
‘CHAIRMAN OVERTURF : Just a point of

clarificatién before Dr. Ma:koVitz asks the second

question.) Both the higher and the lower potency dose

in the 50 to 59.year-old age group are considerably

higher than the overall dose that you are asking for
approval. Is that correct or am I confused on that
issue?

DR. SILBER: I'm sorry, the potencies
administered?

>CHAfRMAN OVERTURF: Yes, the potencies.

DR. SILBER: Is that Qhat you are asking?
Yes, the guestion is about the potencies administered
here. The lower potency within Protocol 009 was
58,000 plagque-forming units and doses of around 50,000
plaque-forming units were the highest potencies
administered within the Shingles Prevention Study,
which had:lz different 1ots, and,S0,000 was also the
potency that was administered in several of the other
clinical studies.

And so we selected a lower potency within
this studyvreally to help us benchmark to the other
NEAL R. GROSS
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studies, because we didn‘t have a placebo control
here. And prior to Protocol 009, the highest potency
we administered in any prior clinical trial was 67,000
plaque-forming units, and so the ﬁighei potency group

here was about a 3-fold higher potency that had been
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very many people would ever receive a potency this

high out in clinical practice.

CHAIRMAN OVERTURF: In fact, I was
wondering --

PARTICIPANT: I don’‘t think that answered
the Chair;s question. The Chair asked a very

important question here and I just --

CHAIRMAN OVERTURF: Yes. To me what
you’'re askﬁﬁg for is approval of licensure for the 50
to 59 year-old age group, but you're asking for
approval for a dose that is considerably lower than
either one‘of these. Is that correct?

‘DR. SILBER: Well, the specification for
this, as for other live virus products, is built
around a minimum expiry, a minimum potency that would

be observed at expiry and so the clinical experience
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from the tizﬁe the vaccine is ménufactured and released
would be ati a varietyk of potencies higher than that,
and so thére would be a spectrum of potencies
administered.

And so much as the Shingles Prevention
Study evaluated efficacy at the lowest, largely at the
lowest potency, so we are looking at safety at the
highest *po,jtency to provide a buffer, if you will, for
what might be seén in terms of the efficacy experience
on the one hand and the safety experience on the other
hand when a vaccine might be administered in practice.
Did that answer it not?

CHAIRMAN OVERTURF: We may come back to
this issue, but 1e;c Dr. Markovitz ask.

MEMBER MARKOVITZ: Yes. Actually, that’s
what I was trying to get to also because, essentially,
most of the data you showed us for the older people,
meaning 60 aﬁd over, were based on I believe a 19,000,
was it, plaque—fdrming unit dose and here it’s much
higher.

So I guess what I'm really asking or
suggesting is you have no data that deals with the
NEAL R. GROSS
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actual vaccine going into 50 year-olds in terms of
safety, is that right, or you haven’t presented it?

| DR. SILBER: No, this -- I'li take a step
back on this. The Shingles Prevention Study included
12 lots of vaccine that ranged in potency from roughly
20,000 pla&ne~fcrming units u
plaque-forming units. The dossier included a number
of other studies, including but not limited to
Protocol 009, that also used vaccine at a range of
potenciesrup to 67,600 plagque-forming units.

Across that dose range, let’s take it
separate from Pxotbcol 009 for a moment, across the
dose range seen and actually reflecting what has been
seen for maﬁy vears with VARIVAX across a wide range
of potenciés for seronegative individuals is that
other than é potency-related increase in injection-
site react@éns, no difference was seen in the safety
profile.

So .that is what was seen for all of these
other studies and, in fact, the dose selection studies
prior to the Shingles Prevention Study were looking at

whether there was any dose-related effect.
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Jump now to Protocol 009 and, again, to
create the highest hurdle, if you will, for safety
because it is at the maximum potency that someone
might expect, this is what was seén. And, again, with
systemic safety consistent with what was seen in other
trials with local reacﬁions at a somewhat higher
reporting rate.

i ' MEMBER MARKOVITZ: But these other
protocols iéctually dealt with 50 to 59 year-olds
before, too?

DR. SILBER: No. Thg shingles?

MEMBER MARKOVITZ: When vyou talk about
that you tésted a wide range of doses of the vaccine,
what I'm trying to understand is what percentage of
those people who got vaccine, what'’s in the range of
what is’goigg,to‘actually go into people in a clinical
setting, were in the 50 to 59 year-old range?

DR. SILBER: Right. The data that were
included in the original dossier  included,
approximatély, 200 to 300 subjects, most of them from
Protocol 059, some of them from Protocol 049 that was

alluded to, which was actually a VARIVAX protocol but

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202) 234-4433 WASHINGTON, D.C. 20005-3761 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

82

included what for VARIVAX is a high potency lot that
was actually used in the Shingles Prevention Study at,
approximately, 50,000 plaque~-forming units also.

And so in terms of the databése within the
dossier, Again because enrollment starting at age 50
only began in the studies in 2003, that is what is in
the dossier. The studies that have been conducted
since, including the Refrigerated Vaccine Bridging
Study and the Influenza Concomitant Use Study, both of
which are at or near completion, also included the
vaccinatiop of individuals beginning at age 50 and has
gone through a range of safety doses.

And, again,ﬁyounger individuals in general
seem to report adverse experiences more often than the
elderly. and so with this population and with the
highest m@ximum,potency, we consider that the data
here provide comfort that vaccine administered at
lower potency than that maximum would be with an
acceptabiejsafety profile for the age group.

‘MEMBER MARKOVITZ: What will be the actual
dose of thezvaccine going into people in a clinical

setting if license is granted?
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: DR.‘SILBER: Do you want to answer that
one? I think I will turn to Dr. Gutsch for a moment
to answer that.

. DR. GUTSCH: Just for clarification, this
is a live virus vaccine so there is a shelf life
during which the vaccine has aydecaying potency that
OCCurs over tiﬁ“{just due to storage conditions. And
so there is not one dose that anyone is going to get
at any given time,

What~we want to assure 1s that at the
expiry pobency, the potency at the verj end, that it
never goes‘below‘that so that we ha&e an efficacious
vaccine. But we have to put sufficient virus in there
of this 1iye virus to ensure that at the end of this
shelf life, thefe is sufficient left over. And in
order to dé‘that we need a little bit of a range there
and, thereﬁqre, we test the lower extreme for efficacy
and the upper extreme for safety.

S0 we can’'t really say that you‘re going
to get one specific dose, but the label indicates that
you will getigreater than 19,400 plaque-forming units.

Does that clarify things?
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" MEMBER MARKOVITZ: Yes, thanks, that does.
CHAIRMAN OVERTURF: Dr. Kairon?
MEMBER KARRON: So I have three sets of
questions, one related to dose and potency, one

related to safety and then finally to the gpELISA.
So, first, I Jjust wanted to know in terms of
understanding about dose, actually really two sets of
questions, one to follow-up on Dr. Markovitz'.

- So in the VA study, were tﬁere multiple
lots of Q&ccine used and were they of different
potencies?«;And\in terms of looking at efficacy, did
you stratﬁﬁy by potencies to see if there was any
difference 7in efficacy accbrding to potency of
vaccine?

DR. SILBER: Shall I answer that one
first?
MEMBER KARRON: Yes, yes.

| .DR. SILBER: Okay. The question had to do
with the/ lots that were used in the Shingles
Prevention Study. In all there were 12 lots that were
used, as I(éentioned.previously, at release potencies
ranging from 20 some odd thousand up to about 60,000
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with doseésadministered going from about 18,700 up to
close to 60,000.

Included within those 12 lots was a three
lot consistency series. What we found, what w;s found
across the lots and across the potencies, and the
trial was;not powered based on the efficacy endpoints
to demonstrate formally consistency, but when one
looks at tﬁe lots by potency across the 12 lots and,
in particular,kwhen one does a comparison pair-wise
within the three consistency lots, in both cases there
were no differences observed with respect to efficacy
for any of the three endpoints an@ with the potencies.

MEMBER KARRON: Okay. «And then to follow-
up on that issue, when the origingl studies, the dose
ranging studies, were done ;6 choose a dose to go
forward with, had you done that looking over an age
range?

&Did you look at the young elderly and the
very elderiy in terms of making that decision?

DR. SILBER: Yes. The early dose
selection s;udiés that included ;he immunogenicity
assessment. were done in individuals 60 years of age
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and older. There were a couple of earlier pilot
studies t;hat enrolled people beginning at 55, but
Protocols 001 and 002, which were the ones that were
alluded to in the Clirlical Development Program
overview slide that I gave, included individuals 60
years of ége and older.

- At that point, the interferon-gamma
ELISPOT assay was not operative. There were a number
of cytokine ELISAs, the responder cell frequency. A
number of candidate markers were used with slightly
differenti patterns in terms 0\’f when immunity
developed, but across the assays that were being used
at that time it was in the range of 17,000, 19,000 for
two of thé potencies that we did administer that we
started toj reliably see across the different markers
that there was an immune response.

MEMBER KARRON: Okay. And I just want to.
understand bétte;: the rationale for the high dose
study in the younger individuals, so somewhere between
5 and 10 times the dose, the minimum dose, the minimum
19,000 PFU dose.

| I mean, 1is that because . there are
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potentiali& future plans to try to have a higher
potency Qaécine? What was the rationale for that
higher dose?

| - DR. SILBER: The question surrounding the
rationale for Protocol 009 was reaily just to frame at
the very highest end of what might be manufactured,
because the manufacturing will be targeted, again, to
ensure that all doses administered within human
certaintyywi;l be above a ceriain\minimum potency,
that thereywill bé a target and vafiable/potencies, as
Dr. Gutscﬁ had alluded. |

’And, again,vthis is really just to frame
what could ﬁe acceptable at the very high range. If
you're asking if we're speciﬁicailywtaréeting 200,000
plaque—forﬁing units as a dose for this or future
studies, the answer is no.

LMEMBER\KARRON: Okay. Okay. So those
were my potency quesﬁions. Safety questions. I was
actually wondering if we could look at that slide 36
again, which is the pie diagram? I don’t know if it’'s
possible to pull up.

DR. SILBER: Sure. Can we get 36? Thank
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you.
MEMBER KARRON: Okay. So I think if I
understood - the briefing documents correctly -- so,
first of ail, I want to clarify. The blue are the
individualé in the detailed Safety Substudy?
:DR. SILBER: That is correct.

" MEMBER KARRON: Is that right? Okay. If
I read the pie, the briefing documents, correctly, I
think that thefe\are about 25 percent of the people in
this large study for whom I would say that safety data
collection was not absolutely optimal. It was after
day 42. in some cases is was well after that time.
It had to be sort of sought by study personnel and
such. |

And.myrquestion is for thosé;people not in
the blue and the green --
DR. SILBER: Sure.

. MEMBER KARRON: And I would sort of like
detailed information about this. Are they comparable
in terms oﬁkage, in terms of underlying conditions, in
terms of whatever demographics we can measure to the

people in the blue and green?
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| DR. SILBER: Sure.

MEMBER KARRON: Whom I\do\think we have
good safe;y data on.

DR. SILBER: Okay. So the question has to
do with the characteristics of thcsé people who had
other than an ATRS contact by day 50, other than a
vaccination report card.

i Before answering that,. I would just like
to turn éttention té particularly this magenta or
purple and gray. These two bars or two pieces of the
pie represent over 20 percent of the individuals in
each group, and these represent either the staff
calling AT#S, basically on behalf of the subject, due
to some contact or the staff following. up on an ATRS
fax, becauée again at day 50 or 51 it is shut down.

- -And just as with the vaccination report
cards, not everybody comes in exactly on day 42. It
might be sémetime later. Out of these 21, 22 percent
of individuals in the gray bars, the timing of when
those contac¢ts took place is known and xoughly 80 to
90 percent}qf those additional subjects also had that
contact prior to day 60.
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So it could have been for any number of
reasons. . Without going ﬁo the ATRS, a subject may
have called the site directly to say, hey, I had this
really bad. sore arm or, hey, I remember that I was
supposed to check in siwaeeké later and I'm calling
you or I have this rash, maybeiit’s sﬁingles, can I
come in? There are going to be all different ways in
which this sort of contact might have occurred, and so
been done in lieu of the green or the blue.

So having said that, I don’‘t have at my
fingertips any of the k demographics or the
characteristics of the persons in the bars, in the
pleces other than green or blue, but we could check on
that.

' iMEMBER.AKARRON: I think that would be very
helpful. *Qy last question actually just has to do
with the QpELISA and the comment that that’s the best
correlateyprotection. And ﬁy question is really so
when we look at responses in the sort of younger, the
under 70s and the older 70s, in fact, over 70s have
higher titers.

So what my gquestion is is so does it
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correlate:i best, say, with protection against
postherpetic neqralgia or burden of illhess as opposed
to incidenée because, in fact, the incidence efficacy
is much less in the over 70 group?

DR.VSILBER; Sure, yes. The question has
to do with the surrogacy of or, I'm sorry, the
correlatiqn, there is no surrogacy, the correlation of
the ngLISA. |

, YNow, recall that these assays were
conductedljust on the CMI'Substudy\representing 1,400
of the BBJGQO individuals enrolled in the study. And
so there were relatively few clinical endpoints among
the primary efficacy endpoints that occurred among the
individuals within the substudy. Unfortunately, there
was no blood coilected,from the other 37,000.

| "And so bgsed on that, and I can’t recall,
I think there were only one or twé or just a handful
of PHNs at all across either of,£he treatment groups
within the‘éubstudy. So the analysis looking at the
correlation with proteétion wags built on the
protection against the incidence of herpes zoster.

CHAIRMAN OVERTURF: Dr. Eleming?
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DR. FLEMING: I'm trying to pare down
questions ﬁere; There are three areas of questions I
would like to pursue, the first relating to
generaliéability, the secon& relating to safety, the
third relé;ing to the BOI for efficacy.

Startipg on generalizability, your label
is very broad. You’'re asking in yslide 5 for
immunization ofyindividuals4over age 50 and then note
in the Epiﬁata ﬁhat the only known risk factors are
age and immunosuppression. And, yet, you completely
excluded patients, for example, that were on regular
use of inhaled corticosteroids.

You‘have also excluded other high risk
patients, - patients that are homebound or non-
ambulatogy or have cognitive impairment and vyour
representation of those patients over the age of 80 is
only 2,500;:a very small fractiohJ a fraction that in
fact shows very little efficacy when you look at the
age relatiopship,to efficacy, and a grdup that shows
on slide 7;3to have a particularly higher excess rate

of SAEs.

' 'So the first of the generalizability
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questions is why such an under-representation of those
very groups that your risk‘factor analysis says are
the peoplegin greatest need?

DR. SILBER: Okay. Tﬁét was a dense
question.. Can I answer that one before any other
questions? Okay. The clinical studies for ZOSTAVAX,
as for the other live virus vaccines, have routinely
systematically included or excluded, excuse me, those
with knowp\immnnosuppression.

Aﬁd s0 with respect to generalizability,
the studies were conducted in this way and the
proposed package circular that has been submitted
would con;raindicate the vaccine in those with known
immunodeficiency, as is consistent with a label as it
had been for VARIVAX. And particularly because of the
high potencies administered, there were potential
safety concerns with using a high potency vaccine in
individuais with known immunodeficiency.

Having said that, there were a small
number, a handful, of suﬁjects who did enter the
clinical trials with cancer or on steroids and one
cannot infer anything definitive, obviously, from just
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The second, there were a number of
individuals in the Shingles Prevention Study and in

the other studies who developed immunocompromising

immunosuppressors shortly after vaccination, and no
adverse e§§erien¢es were noted there over and above
what was séen in the general popuiation,

" Third, I would like to go back again to
VARIVAX where the vaccine has been used in a very
large experiencg over many years. Recall that
although not indicated as such in the United States,
the vaccihe was initially developed for use in
leukemic childfen and through studies that have been
conducted Lby ACTG and others, the vaccine has
demonstrate& a very acceptable safety profile in
immunocompromised populations.

And so in terms of that particular aspect
of generalizability, what we are proposing for our
initial package circular is consistent,with what we
have studied. In fact, we will, beginning in 2006 now
that we have analyzed the full safety database for
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immunocompetent individuals, be-loqking'judiciously'to
expand the populétions for whom the Qaecine would be
developed, but ;hose are for fu;uxe studies. That is
not for néw,

" In terms of the other exclusions from the
Shingles ?révention Study, those were in some cases
due to the immunodeficiency exclusion criteria, but
several of the other criteria were more practical
considerations for that study only given the fact that
people neéded to have frequent contact with sites,
needed to have\longFterm follow-up, needed to get back
and forth.

And so the enrollment for that study was
built around largely ambulatory subjects. There were
two sites that did some recruitment and enrollment at
nursing hémes. We went back and*tried to verify
exactly hqw many and who these were, could not get
exact numbers.

:But separate from the ambulatory issue,
per say, I want to go back to the functional status
that was evaluatéd and, based on a functional status

measure taken at baseline, there were, approximately,
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half of ;the enrolled subjects\ who were mildly,
moderately or severely limited at baseline, about 10
percent moderately or severely 1imited at baseline,
and the profiles that were seen were largely the same
across thQée groups.

DR. FLEMING: Let me ask for maybe more
concise answers, because I have got several questions
and I know time is limited. But the bottom line is
it’s unfo;tunate not to have more data on these
particulaﬁly important high risk,érmups.

I am confused about the exclusion of the
50 year-olds. When you were éiving\slide §-13 and S-
39 you were justifying their exclusion iogically'when
the study‘was designed in part because, as your data
do show, PHN risks are very low until you’re age 60.
But your c¢losing sli&e, S~79, then says EpiData
strongly éstablished the clinical need above age 50.
It seems inconsistent.

DR. SILBER: Yes. The gquestion is about
age 50 and the decision to not enroll or not target
age 50 initially, but to target age 50 subsequently,
is actually consistent with the scientific data
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knowledge regarding --

- DR. FLEMING: Well, basically, you only
thought you were going to affect pain at the beginning
and then you actually more affected zoster risk and,

hence, now you believe that 50 yvears-olds are going to

‘: DR. SILBER: Let’s separate out the
medical need on/the one hand and then the ability of
the vaccine to meet that need on the other hand.

Several populatioh~based epidemiologic
studies suggest that on the order of 200,000 episodes
of herpes zoster occur each‘yéar in this’country among
people 50 to 59\years of age. The acute episode for
people in their 50s is as severe, requires as much
medical therapy, regquires as many doctor visits and
results in on average five work days lost. 8o based
on the magqitude of that, the need is there.

DR. FLEMING: Could‘you\pﬁt up S$-137 I
need a much more quick answer, $-13. As you were
describing when yvou designed the trial and you were
focusing on PHN and severity of zoster cases --

‘DR.«SILBER: Correct.
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DR. FLEMING: -- you noted that risk is
small below age 50, below age 60. That is still, in
fact, what you would view to be the truth, correct?

- DR. SILBER: That is correct, that the
risk of PHN begins to rise substantially at 60.

" DR. FLEMING: Next question. Why only 2
percent biacks?

DR. SILBER: 2 percent blacks? Is that
what -~

DR. FLEMING: Right. Why are there only
2 percentfin the study population, biacks?

DR. SILBER: Yes. The Shingles Prevention
Study was open to the general population and was
advertise@ in the general community, and this is
something that we acknowledge and have been making
efforts to(increasé enrollment of minority populations
in studies. It was a bit of a surprise to us as well,
I must admit, and the recently completed studies have
included substantially more minority individuals.

DR. FLEMING: Two more very gquick
questions. One safety ques?ion and to make it short,
I will just ask for some data we can be presented
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later on. When we look at the Saféty Substudy, there
is a 60 per@ent relative increase in SAEs and it’'s an
80 percent relative increase in SAEs when you'’'re above
age 70.

Could we get a summary of what those SAEs
are? And,iéecondly, could we get a summary of overall
hospitalizétionAby arm for the entire céh@rt of 38,000
and, specifically, zoster-related hospitalization by
arm and seéious morbidities by arm? If we could get
those data, that would be helpful.

| ’My last question up front here relates to
the burdeh‘of illness score. My understanding is
you’re looking at, in essence, the average. You look
at that burden of illness score and the duration of
time that you have that score and the product then, in
essence, gives you that total burden.

So if somebody had a score of 4 and
somebody had a score of 3 and they were the same
duration over 182 days, then that would be a ratio of
4:3. If sdmebody has a score of 3 and somebody else
has a score of 2, it should be 3:2.

- But if, in fact, someone has a score of 3
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over the 182 days and someone has a score of 2 over
the 182 days, does that come out as 3:2 or is the 3
counted for all 182 days and the 2 only counted for 30
days, in' which case you're getting a raéical
misrepresentation of that 3:2 ratio?

| DR. SILBER: The question relates to the
use of tﬁa BOI and the BOI was designed to look
specifically at pain scores of 3 or higher because of
the validation that suggested that pain‘scores of 1 or
2 were nét‘clinically meaningful in terms of daily
activity. 'So, yes, scores below 3 --

DR. FLEMING: So is what I’'m saying
correct?

DR. SILBER: -- were not included in the
scores, tﬁé overall scores for the vaccination or
placebo groups.

| DR. FLEMING: So you impute a score of
zero after aay 30 for people whose scores aren'’'t above
3. Is that correct?

 DR. SILBER: That is correct.

DR. FLEMING: And could you show us on S-
52, you come up with a P of 008 for the contribution,
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