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What can be expected of a vaccine against
HPV 16 and 187

CIN 2+

Around 52% of CIN 2+lesions
are caused by HPV 16 and 18

Cervical cancer

HPV 16/18
W HPV 45
i More than 2/3 of all cervical
cancers are caused by HPV 16
or 18

Adapted by www.who.int/hpvcentre/statistics und De Sanjose et al, IPC, Beijing 2007



To Evaluate Vaccine Efficacy against Cancer
the Best Endpoint is Efficacy against
Pre-malignant Disease
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AlIS = adenocarcinoma in situ;
CIN = cervical intraepithelial neoplasia
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Clinical Update 1

100% Clinical Efficacy at 9.5 and 6.4 years



Clinical efficacy remained at
100% up to 9.5 years on HPV16

(in the Monovalent HPV 16 Clinical Study)
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The BEST evidence to date of the potential of HPV
vaccines to provide long term protection comes from
the foll ow up of vaccinees i n
study in the Gardasil® Clinical Development Programme




Quadrivalent: Prevention of HPV 16/18
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HPV 16/18 CIN 3

HPV 16/18 AIS

n (GARDASIL®)= 8,493

n (placebo)=

8,464



Quadrivalent: Prevention of HPV
6/11/16/18 CIN2 or CIN3
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Bivalent: Phase IIb longterm follow-up study
100% protection confirmed year after year against HPV 16/18
CIN2+

HPV 16/18-related Cervarix® Control Vaccine efficacy
CIN2+ n n % 95% ClI

Initial efficacy
study

Combined
analysis of initial
efficacy study and
extended follow-

up

n = number of subjects reporting at least one event in each group
ITT analysis

1. Harper Det al. Lanc¥10436417501765;
2. Harper Det alLance200636712481255;
3. Gall S. AACR, Los Angeles, CA1B4April 2007. Abstract 490
The GlaxoSmithKline Vaccine HRU7 Study Group DOI:10.1016/S0146736(09)61561



Efficacy of the HPV-16/18 ASO4djuvanted vaccine against cervica
Infection and pre-cancer caused by oncogenic HPV types: final
eventdriven analysis in young women

(the PATRICIA trial)

J PaavonénP Naud, J SalmerénC M Wheelér SN Chow?, D Aptef, H Kitchenef, X

Castellsagfe] C TeixeiPaS R Skinné&t J Hedrick, U Jaisamratf) G Limson3, S Garlant, A
Szarewsk, B Romanows¥ F Aoki’, T F Schwat? W A J Poppé F X Bosch D Jenkin®, K
Hard&!, T Zahatl, D Descamps, F Struyf, M Lehtine®?, G Dubir?3, for the HPV PATRICIA

Study Group.



PATRICIA trail: TVG naive study
population

TVC-nawe
N=11,641
AO 1 dose
ACase counting O 1
A At Month 0:

I Normal cytology
I HPV DNA negative for 14 highisk

types
I Seronegative for HPV 16 and 18




Results: CIN2+ and CIN3Waccine Efficacy against CIN2+ and
CIN3+
associated to HPV16/-18(TVC-naive

Vaccine efficacy

. Vaccine Control
Endpoint n N
% 96.1% CI p-value
CIN2+ 1 63 98.4 94.4' 100 < 0.0001
CIN3+ 0] 13 100 64.7 100 < 0.0001

HPV-16 or HPV1L8 DNA in lesion



To understand cross -protection:
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A The alpha -papillomavirus genus of the papillomavirus
phylogenetic tree is shown*

A Oncogenic types closely related to HPV 16 and 18 are
highlighted

A  HPV 161s most closely related to HPV 31

A HPV 18is most closely related to HPV 45

Selected species and types are shown. Adapted from de Villiers Et al. Virologp0432417527.



Vaccine Efficay against CIN2+ associated with

non -vaccine oncogenic HPV types  (TVC-naive)

Vaccine efficacy

Endpoint Vaccine Control

" " % 96.1% CI p-value
HPV 31/45 0 24 100.0 82.2100.0 <0.0001
HPV 31/33/45/52/58
(5 most frequent 15 47 68.2 40.5984.1 < 0.0001

norrvaccine types)
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Clinical Update 2

100% Clinical Efficacy at 9.4 and 6.4 years
100% Efficacy for External Genital Lesions

Efficacy against types not infected at
vaccination

Efficacy (100%) in women previously
exposed to vaccine -related HPV type
whose Infection has cleared

0.1% Probabillity of having been exposed to
all 4 vaccine HPV types



Quadrivalent: Efficacy against HPV 6/11/
16/18 -related External Genital Lesions

100%

100 99%
75% % (2/193)
(0/23)
50%
25%
0% T
HPV 6/11/16/18 HPV 6/11/16/18
VIN 2/3 f)r ValN Condyloma
213 acuminata

EGL External Genital Lesion, i.e. Condyloma, VIN or ValN

Lacey JN 2008 EBCOG poster Lisbon, Portugal, March 4 -8, 2008
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Clinical update 3

Efficacy against types not infected with at
time of vaccination

Efficacy (100%) in women previously
exposed to vaccine -related HPV type
whose infection has cleared

0.1% Probabillity of having been exposed to
all 4 vaccine HPV types



Efficacy against HPV -types not
Infected with at start of vaccination

Efficacy in individuals with evidence of HPV 6. 11, 16, or 18 infection or disease at day 1

There was no evidence of protection from disease caused by vaccine HPV types for which subjects

were PCR positive at day 1. Individuals who were already infected with one or more vaccine-related
HPV types prior to vaccination were protected from clinical disease caused by the remaming vaccine

HPV types.
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Clinical Update 4

Efficacy (100%) in women previously
exposed to vaccine -related HPV type
whose Infection has cleared

0.1% Probabillity of having been exposed to
all 4 vaccine HPV types



Efficacy of Quadrivalent in women

previously exposed to vaccine

-related

HPV type whose infection has cleared

Combined results from 4 phase /Il trials END OF STUDY 6
MITTF2 Population* ~4 year follow up

in women 16 0 26 years

CIN (any grade)

1243

0 1283

(0[0)

(29, 100)

External genital
lesions

1268

0 1301

(0[0)

(40, 100)

* The 15 placebo cases were due to re

This suggests efficacy against recurrence of disease with same
vaccine HPV types
(re -activation/re

-infection or re -activation of a latent infection

-infection)

*MITF2: Analysis (Protocols 007, 013, and 015), HPV specific naive population; Received at least one dose, case counting starts 30
Hayis aftendiGseldnd S 2008 ICID poster Kuala Lumpur, Malaysia, June 19  -22, 2008
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C 0.1% Probability of having been exposed to
all 4 vaccine HPV types



HPV 6/11/16/18 PCR/Serology Status
at Day 1 in Quadrivalent trials

Positive to All 4 Types

Negative to all 4 Types 73.6% 84.1% 75.3% 68.3% 75.8%
Positive to 21 Type 26.4% 15.9% 24.7% 31.7% 24.2%
Positive to Exactly 1 Type 19.5% 13.8% 17.8% 24.0% 17.8%
Positive to Exactly 2 Types 5.6% 1.8% 5.5% 6.4% 5.2%
Positive to Exactly 3 Types 1.2% 0.3% 1.2% 1.3% 1.1%
0.1% 0.0% 0.2% 0.1% 0.1%




Clinical Update 6

C High and sustained neutralizing antibody
levels up to 7.3 years



High and sustained neutralizing antibody levels up

to 7.3 years
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Adapted from Teixeirael, alFIGO 489 October2009; Oral presentation FC1(



Seropositivity and Efficacy of Quadrivalent
against HPV 18 related CIN2/3 or AIS In
Women 16 026 years

100% 100% 100%
100 -
99%
80 -
71%
. 68%
60 1 61% Seropositivity to HPV
S 18 neutralising
e antibodies as
40 - measured by cLIA
20
Efficacy against HPV
18-related CIN 2/3 or
O T T T T | AlS
6610 months 2 year 3 year 4 year

*Seropositivity to HPV 18 neutralizing antibodies to a single neutralizing epitope measured by cLIA

Joura E Vaccine 2008



What Is science telling us about
how long protection will last?

2009, 84, 117132

Weekly epidemiological record
Relevé épidémiologique hebdomadaire

10 APRIL 2009, 84th YEAR / 10 AVRIL 2009, 84° ANMEE
Mo. 15, 2009, 84, 117-132
httpiwww.who.int/wer

Gardasil® Summary of Product Characteristics

No minimum antibody leve] associated with protection has been identified for HPV vaccines.

Cervarix® Summary of Product Characteristics

Immiumogenicity

No minimal antibody level assoctated with protection agamnst CIN of grade 2 or 3 or against persistent
mfection assoctated with vaccine HPV types has been dentified for HPV vaceines,

No Immune Correlate of Protection for HPV vaccines




What Is science telling us about how we
should evaluate HPV vaccines?

2009, 84, 117-132

Weekly epidemiological record

Relevé épidémiologique hebdomadaire

10 APRIL 2009, 84th YEAR / 10 AVRIL 2009, 84° ANHEE
No. 15, 2009, 84, 117-132
http:iwww.who.intiwer

oDifferences among the efficacy trials of the quadrivalent and
bivalent vaccines in terms of choice of placebo recipients or
control subjects, immunological assays and populations analysed
preclude direct comparison of results for the




Immune Memory shown for Quadrivalent

HPV 18
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Immune Memory is a Hallmark of Long Term Protection

Protection shown by Gardasil ® is likely to be Long Lasting

Similar results seen with HPV 16, 6, and 11*

*Results based on a subset of 241 subjects from Protocol



Clinical Update 7
G

C Efficacy (92%) in Adult Women (24  -45 years)
negative to the relevant vaccine HPV type

G



Quadrivalent: Efficacy against HPV 6/11/16/18
related Diseases (CIN and EGL**)
Adult Women (24 0 45 years)

100%

92%*

(1/13)

15%

50%

25%

0%

HPV 6/11/16/18
CIN or EGL

*1 versus 13 cases of CIN or EGL, case was due to Type 16: CIN 2 co -infection with Type 52

Munoz 2009 Lancet in press



