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WhHatis ISPV

Human Papiliomavirus — DINA VIS WIthrpreteln
shell; infect skin' and muceus; memiranes

IHOW: miany: people have genital HPV?
x =20 million; peeple currently Infected
x 6.2 millien new. INfeEcieNS eveny: year

Whe gets genitall HPV?
1 Young people — rates decrease With Increasing age

m Assoeclated withr sexual Belnaviors;— early: 0Rset,
AUMBEN 6 partners

Persistent infection with Right sk HPV: types
leads te cervical cancer




=00 HEPVAINPES

Genitall HP\/s
sexual contact
(>40 types)

“High-risk’
LY/PES 16,185
31,33,35,39,
45,51,52,56,56

oW grade: cervical
apbnormalities
genital pre-cancers
genital cancers

Dermal HP\/S
nonsexual contact
(=50 types)

“Common”
warts

,40,42,43,44 (e.g., hands/feet)
54,61,72,73,81

oW grade: cervical
apnoermalities

genital warts
respiratory papillomatesis



HPA Vaccine: Structure

Recombinant Vaccine

HPV L1 proteins self
assemble Inte virus-like
particles: (VILP)

L1 pretein serves as
antigen

No [ive virus

No thimerosal or
MErcury.

THREE-DIMENSIONAL MODEL OF HUMAN PAPILLOMAVIRUS




Ficensed & Canadidate RProphayiactic

HPV Vaccines

Vaccine/ ml2/ Diseases

Manufacturer |Tvpes Doses Adjuvant | Prevented

Quadrivalent 6/11/16/ | O, 2,6 Alum Cenvical

Merck 18 months Cancer
Genital
\Warts

Bivalent 16/1.8 0,1,6 | Alum and Cenvical

GlaxoSmithKline MERALAS VIPLE Cancer.




CuUrent Statts eff PropRyiacticiIHRPY.

VECCINES
Vaccine/ EIDA USs
Vianuiacturer S EDAARRIICANEN | Stabls Licensure
Quadiivalent: Elled Dec 2005 Approeved [ Approved
Merck Eemales 9-26 ferfemales | = June: 6§
years and males | 9- 26; years 20)0]6
9-15years

Bivalent Eiled Viarch 2007 Pending Pending
GlaxeSmithKline approval approval




Quadrvalent HPV\/aceine

EDA approvead June 8, 2006

Noninfectious;, recembinant, gquadryvalent
\/aceine

HPV types 6/11/16/18

Appreved for Use infiemales, 9-26) y/ears) ofi
age
Prevention ofi the fellowing disease:

s Cenvical cancer
a Cervical, vaginal and vulvar pre-cancer
s Genital warts



Quadrvalent HPV\V/aceine
ClinicaliDevelepmeni-Pregicim

Efficacy, studies i fiemales 16-26 years

Safiety and Immunegenicity sttdies in 9=15
Vear 0lds

Clinical endpoints

a Cenvical cancer
Cenvical pre-cancer/iHigh grade: cenvical lesiens

s Vaginal andivulvar pre-cancers
n External genital lesions/warts



Endpeints for Clinicalials

Definitive Efficacy
O to 1 Year O to 3 Years Up to 20 Years

‘ Contin q ‘
Infectl
Infection
Low grade
disease

E =

Initial

Cleared HPV Infection



Endpeints for Clinicalials

Definitive Efficacy
O to 1 Year O to 3 Years Up to 20 Years

Initial

‘ Contin
Infecti
Infection
Low grade
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Cleared HPV Infection




Endpeints for Clinicalials

Definitive Efficacy
O to 1 Year O to 3 Years Up to 20 Years

Initial

ConUn
Infecti

Infection J\
Low grade
disease Primary efficacy

endpoint to show
j_ j_ prevention of HPV

16/18 — high

: grade disease and
Cleared HPV Infection ore-cancer




Quadrvalenit HEV-\Vaceine
Efficacy2CliRIcaingals

Total: 20,541 subjects

4 clinical trals

s Protecel 005 — 2,391 wemen,, 4: 2 years
fiellew-up — HPV 16 compoenent enly

s Protecel 007 — 551 wWoemen,, 3 2 years

s EUNUREN (protecel 04S) — 5,455 Wemen, s
years fiellew-up, 62 study: sites; in; 16 countries

s EONURENIN(protecelr 04i5) = 12,167 Wemen, 2
Y2 years follow-up, 90 stuady: sites in 13
countries



Clinicainipials Efficacy, ARalySes

Per=protecel Efficacy

s \Was vaccine: effective in reducing HPV.
6/11/16/18 related disease in thoese Whoer have
RO PEeen; expoesed

Intent-te-treat Efficacy/

s What was impact inf reducing| disease: firom
HPVE6/11/16/ 18 inrall” Sujects

General Populatien: Inmpact

s What was iImpact in reducing all disease
(regardless of HPV type) i all subjects



Per-pretecoll Efficacy, oif @uadhvalent

Endpoint

Vaccine

Vaccine

Placebo

EHCACY

95%0 CI

HPV 16/18

related high
grade disease and
pre-cancer=

5305 1

5)26]0)

42

98%0

(86,100)

HPV 6/11/16/18

related geniital
warts and vaginail
lesions™**

22641 0)

2279

60

100%0

(94,100)

Source: NEJM May 2007;356:1915-27 and 1928-43, * FUTURE |1, ** FUTURE |



|Rtent=te-treat Eficacy, of
QUadValentt\Vaeeine

Endpoint

Vaccine

Placebo

)
Reduced

95%0 Cl

HPV 16/18

related high
grade disease
and pre-cancer™

6087

83

6080 | 148

44

(26, 58)

HPV 6/11/16/18

related geniital
warts and
vaginal
lesions™*

2723

28

2732 | 102

73

(58, 83)

Source: NEJM May 2007;356:1915-27 and 1928-43, * FUTURE II, ** FUTURE |



Generall Bepulationt Inpact o
QuadrValent \VACCIRE

Vaccine Placebo

: o0
ERndpeImt e

5% ©.

High grade
disease and pre- | 6087 | 219 |6080| 266 17 (1,31)
Cancer frem any,
HPV type=

Genital warts and
vaginal lesions 2723 | 104 |2732| 157 34 (15,49)
frem any HPV
type**

Source: NEJM May 2007;356:1915-27 and 1928-43, * FUTURE |1, ** FUTURE |



Clinicalbaalsr Efificacy, ARalyses
SUMIMEIR

IHIghly: efficacious; IRl these not pPrevieusly
Exposed

Significant: Impact 6n reducing disease
elated 1o Vacecine HEPV ty/pes

Medest impact en everall disease
feduction

Eulll benetit of Vaccine remains to be Sseen



Quadrvalent HPV \/aceine
IMmlneEERICILADaie

Duratien of Immune Response

s Followed levelst off antibedies Inr 6,915 Wemen
and girs

Bridging Efficacy tor9-15 year old girls

x Clinical endpoeints; could not ve measured in
VOURg girls

x Antibedy. levels Usedr as; surregate for efficacy/
I this age group



ImmuRe Respernse ter @uadivalent

VACCINE tiaeUGN S Y Ears
10000

HPV vaccine
1000

} —+—e

=
o
o

GMT
(Log Scale)

I

£ (Sero (+) and PCR (-)
% - Vaccination to HPV 16 at Day 1)
0 /7 12 18 24 30 36 54 60

Time Since Vaccination 1 (Months)

*GMII' = Geametric mean titer im mMU/mL (mMU = milli-Merck units).
Merck, unpublished data, Presented at ACIP meeting, June 2006



GMIs*

Blidging Efficacy, ol the @uadiavalent:
VaCCINE o O=1i5 el Gl Qs

M Adolescent Girls Young Adult Women
9 to 15 years of age 16 to 26 years of age
N=1,121 N = 4,229
$10(00)
5000
4000 A
3000
2000
ke -
O _ I I I

Anti-HPV 6 Anti-HPV 11 Anti-HPV 16 Anti-HPV 18

*GMT = Geometric mean; titer infmMU/mL (mMU = milli-Merck units).
Source: http://www.fda.gov/cher/label/hpvmer013007LB. pdf



Lecal and Systemicr AGVErSse: EVERis

Local Adverse Event HPV Vaccine Alum Placebo

Saline Placebo

(1 te 5 Days after (n=5088) (n=3470) (n=320)
Vaceination) 9% 0% 0%
Pain 83.9 75.4 48.6
Swelling 25.4 15.8 7.3
ERythenia 24.6 18.4 12.1
Pruritis 3.1 2.8 0.6
Systemic Adverse Event HPAVAVACCIRE Plelce0)0)
(1 te 15 Days: after (n=5088) (=270
\aceination) 0% 0%
Fever 10.3 6.6
Nausea 4.2 4.1
Dizziness 2.8 2.6

Source: http://www.fda.gev/cher/label/hpvmer013007LB. pdf



VAERS Daitea i @uadivaleni =Ry,
VACEINE

Vaccine Adverse Event Repoerting System
Updated data - el 2007

5 most: freguently: reperted sympioms
(total = 542)

= |nRjection site: pain 18%
a [DIZZIness 11%
m Syhcope 11%
a Fever 9%
= Nausea 9%

Source: http://www.cde.gov/nip/ACIP/slides/felh07/08-hpv-3-markewitz. pdf



Quadivalent HRPVAVaceiRe duing
Plegnancyianeciiacianen

Pregnancy

a AdVerse events similaif i Vaccine and placeho
glieuPsS

s Currently net: recommendead

s Further study required — Pregnancy: Registry

Lactation
x Noradverse events related te vVaccine
s Ok 10 get vaccine duing lactation

Soeurce: http://mww.fda.gev/cher/label/hpvmer013007LB. pdfi



Quadrvalent HPV\V/aceine
SUMIMEIR

IHIghly: efficaciots i these et exposed
ImmunRe respense sustained for 5 years

SUPEror IMmMURNE response: Infyounger
gIS; nosefficacy, data

Safe vaccine




RemaninerUnansivered @Uestions

Long tern salety.

Extent of immunity.

Cress pretection Vs. type: replacement
Pre/post sexualidepui
Malervaceination

|mpact on cervical cancer deaths will not
0e apparent fior long time

Comparison te ether HPV Vaceines
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