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What can be expected of a vaccine against 

HPV 16 and 18?

Cervical cancerCIN 2+

Around 52% of  CIN 2+-lesions 

are caused by  HPV 16 and 18 

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

others



To Evaluate Vaccine Efficacy against Cancer 

the Best Endpoint is Efficacy against 

Pre-malignant Disease 

Year

Months  to Years Average of 20 Years

Initial
HPV 

Infection

CIN 1

Cleared HPV Infection

Squamous Cell 

CarcinomaCIN 2
Persistent
Infection

CIN 
3

Adeno -

carcinomaAIS

AIS = adenocarcinoma in situ; 

CIN = cervical intraepithelial neoplasia

Pre-malignant Lesions

Prevention of CIN 2/3 defined 

as adequate endpoint for 

clinical HPV -vaccine trials by 

WHO and FDA



Clinical Update 1

Ç 100% Clinical Efficacy at 9.5 and 6.4 years

Ç 100% Efficacy for External Genital Lesions  

Ç Efficacy against types not infected at 
vaccination

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

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



Clinical efficacy remained at 

100% up to 9.5 years on HPV16
(in the Monovalent HPV 16 Clinical Study)

The BEST evidence to date of the potential of HPV 

vaccines to provide long term protection comes from 

the follow up of vaccinees in the òProof of Principleó 

study in the Gardasil® Clinical Development Programme

PPE

HPV 16 monovalent 

vaccine in GARDASIL®
PLACEBO

Efficacy 

(%)

95% 

CINumber of 

Subjects

Number 

of Cases

Number 

of 

Subjects

Number of 

Cases

HPV-16-related 
CIN 1 or worse

114 0 118 8 100
47, 

100

HPV-16-related 
CIN 2 or worse

114 0 118 7 100
36, 

100

Sustained efficacy (100%) for up to 9.5 years after the start of vaccination



*2 cases of CIN 3 most likely not causally related to HPV 16. HPV 16 identified at a single time point only. One 
case was an infection with HPV 52 already at inclusion in study; the other case was baseline HPV 51 positive and 

a co -infection with HPV 56
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(2/63)

95% CI

88 - 100

Quadrivalent: Prevention of HPV 16/18 
CIN 2/3 and AIS

100

%
(0/7)

95% CI

31 - 100

Combined results from 4 phase II/III trials END OF STUDY ð
Per Protocol Population ~4 year follow up in women 16 ð26 years

n (GARDASIL®)= 8,493
n (placebo)=        8,464

Joura 2008 ICACT oral presentation Paris, France Feb 5 -8, 2008 



n (GARDASIL®) = 4616

n (placebo) = 4680
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HPV 6/11/16/18 CIN2 HPV 6/11/16/18 CIN3

Combined results from 4 phase II/III trials 

~4 year follow up in women 16 ð26 yearsðRMITT2 (END OF STUDY)

100%
(0/41)

95% CI

91 - 100

Data on file

Quadrivalent: Prevention of HPV 
6/11/16/18 CIN2 or CIN3

100%
(0/48)

95% CI

92 - 100

negative to 14 HPV types



HPV 16/18-related

CIN2+

Cervarix® Control Vaccine efficacy

n n % 95% CI

Initial efficacy 

study
2.4 years1 0 3 100 NA

Combined 

analysis of initial 

efficacy study and 

extended follow-

up

4.5 years2 0 5 100 ï7.7ï100

5.5 years3 0 7 100 32.7ï100

6.4 years4 0 9 100 51.3ï100

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

ITT analysis

1. Harper D et al. Lancet 2004; 364:1757ð1765; 

2. Harper D et al. Lancet 2006; 367:1247ð1255; 

3. Gall S. AACR, Los Angeles, CA, 14ð18 April 2007. Abstract 4900;

4. The GlaxoSmithKline Vaccine HPV-007 Study Group. Lancet 2009. DOI:10.1016/S0140-6736(09)61567-1.

Bivalent: Phase IIb long-term follow-up study 

100% protection confirmed year after year against HPV 16/18 

CIN2+ 



Efficacy of  the HPV-16/18 AS04-adjuvanted vaccine against cervical 

infection and pre-cancer caused by oncogenic HPV types: final 

event-driven analysis in young women 

(the PATRICIA trial)

J Paavonen1, P Naud2, J Salmerón3, C M Wheeler4, S-N Chow5, D Apter6, H Kitchener7, X 

Castellsague8, J C Teixeira9, S R Skinner10, J Hedrick11, U Jaisamrarn12, G Limson13, S Garland14, A 

Szarewski15, B Romanowski16, F Aoki17, T F Schwarz18, W A J Poppe19, F X Bosch8, D Jenkins20, K 

Hardt21, T Zahaf21, D Descamps21, F Struyf21, M Lehtinen22, G Dubin23, for the HPV PATRICIA 

Study Group.

Paavonen J, et al. Lancet 2009; 374:301ï314 



PATRICIA trail: TVC-naïve study 

population

Approximates the primary target 
population 

for organized vaccination 
programmes, 

i.e. young adolescent females 
before sexual debut

TVC-naɥve

N = 11,641

ÅÓ 1 dose

ÅCase counting Ó 1 day post Dose 1

ÅAt Month 0:

ïNormal cytology

ïHPV DNA negative for 14 high-risk 

types

ïSeronegative for HPV 16 and  18 

Paavonen J, et al. Lancet2009; 374:301ï314.



Results:  CIN2+ and CIN3+  Vaccine Efficacy against CIN2+ and 
CIN3+     
associated to HPV-16/-18 (TVC-naïve)

HPV-16 or HPV-18 DNA in lesion

Paavonen J, et al. Lancet2009; 374:301ð314

Endpoint
Vaccine

n

Control

N

Vaccine efficacy1

% 96.1% CI p-value

CIN2+ 1 63 98.4 94.4ï100 < 0.0001

CIN3+ 0 13 100 64.7ï100 < 0.0001
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To understand cross -protection:

Papillomavirus phylogenetic tree

Â The alpha -papillomavirus genus of the papillomavirus 
phylogenetic tree is shown*

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

Â HPV 16 is most closely related to HPV 31

Â HPV 18 is most closely related to HPV 45
* Selected species and types are shown. Adapted from de Villiers E, et al. Virology2004; 324:17ð27.



Vaccine Efficay against CIN2+ associated with

non -vaccine oncogenic HPV types (TVC-naïve)

Endpoint
Vaccine 

n

Control

n

Vaccine efficacy

% 96.1% CI p-value

HPV 31/45 0 24 100.0 82.2ï100.0 < 0.0001

HPV 31/33/45/52/58

(5 most frequent 

non-vaccine types)

15 47 68.2 40.5ï84.1 < 0.0001

Paavonen J, et al. Lancet2009; 374:301ð314;



Clinical Update 2

Ç 100% Clinical Efficacy at 9.4 and 6.4 years

Ç 100% Efficacy for External Genital Lesions  

Ç Efficacy against types not infected at 
vaccination

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

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



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

0%

25%

50%

75%

100%

100

%
(0/23)

95% CI

83 - 100

99%
(2/193)

95% CI

96 - 100

HPV 6/11/16/18 

VIN 2/3 or VaIN 
2/3

HPV 6/11/16/18 

Condyloma 
acuminata

Combined results from 4 phase II/III trials END OF STUDY ð
Per Protocol Population ~4 year follow up in women 16 ð26 years

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

n (GARDASIL®)= 7,900
n (placebo)=        7,902

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



Clinical update 3

Ç 100% Clinical Efficacy at 9.4 and 6.4 years

Ç 100% Efficacy for External Genital Lesions  

Ç Efficacy against types not infected with at 
time of vaccination

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

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



Summary of Product Characteristics for GARDASIL®

Among those already exposed to a vaccine HPV type at the time of 

vaccination efficacy was demonstrated against HPV types for which 

not yet exposed

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



Clinical Update 4

Ç 100% Clinical Efficacy at 9.4 and 6.4 years

Ç 100% Efficacy for External Genital Lesions  

Ç Efficacy against types not infected at 
vaccination

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

Ç 0.1% Probability 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

Endpoint

GARDASIL® Placebo

Efficacy

(%) 

95% CI

n Cases n Cases* 

CIN (any grade) 1243 0 1283 7 100 (29, 100)

External genital 

lesions

1268 0 1301 8 100 (40, 100)

* The 15 placebo cases were due to re -infection or re -activation of a latent infection

Combined results from 4 phase II/III trials END OF STUDY ð
MITT-2 Population* ~4 year follow up in women 16 ð26 years

*MITT-2: Analysis (Protocols 007, 013, and 015), HPV specific naïve population; Received at least one dose, case counting starts 30 

days after dose 1Ferris D and Garland S 2008 ICID poster Kuala Lumpur, Malaysia, June 19 -22, 2008

This suggests efficacy against recurrence of disease with same 

vaccine HPV types

(re -activation/re -infection)



Clinical Update 5

Ç 100% Clinical Efficacy at 9.4 and 6.4 years

Ç 100% Efficacy for External Genital Lesions  

Ç Efficacy against types not infected at 
vaccination

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

Ç 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 

Parameter
Worldwide
(n =18,098)

Asia
Pacific

(n =737)

Europe

(n =8953) 

Latin 
America

(n = 5571)

North 
America
(n =2837)

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%

Positive to All 4 Types 0.1% 0.0% 0.2% 0.1% 0.1%

Probability of having been exposed to all 4 vaccine HPV types is very low



Clinical Update 6

Ç High and sustained neutralizing antibody 
levels up to 7.3 years

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

Ç Efficacy (90.4%) in Young Men (16 -26 years) 
against HPV 6/11/16/18 Related External 
Genital Lesions (EGL)

Ç Vaccination reduces abnormal Pap tests 
regardless of causal HPV type

Ç Vaccination reduces cervical procedures 
regardless of causal HPV type



High and sustained neutralizing antibody levels up 

to 7.3 years
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Data from the Clinical Trials illustrate a lack of correlation between 

Measured Antibody Levels and Efficacy or Duration of Protection
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99%

71%

61%

100% 100% 100%

68%

Seropositivity and Efficacy of Quadrivalent

against HPV 18 related CIN2/3 or AIS  in 

Women 16 ð26 years

Seropositivity to HPV 

18 neutralising 

antibodies as 

measured by cLIA

Efficacy against HPV 

18-related CIN 2/3 or 

AIS

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

Joura E Vaccine 2008



No Immune Correlate of Protection for HPV vaccines

Cervarix® Summary of Product Characteristics

What is science telling us about 

how long protection will last?

Gardasil® Summary of Product Characteristics



What is science telling us about how we 

should evaluate HPV vaccines?

Comparisons Across Clinical Trials are NOT Valid

òDifferences 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 2 vaccines.ó



0 2 6 1
2

7 2
4

1
8

3
6

3
0

5
4

60

1
0

10
0

100
0

A
n

ti
-H

P
V

 r
e

s
p

o
n

s
e

(G
M

T
 L

e
v
e

ls
 w

it
h

 9
5
%

 
C

I
[l
o

g
1

0
s
c
a

le
])

HPV 18

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

Antigen 

Challenge

Anamnestic 

Response

Months
Vaccinatio

n Period

Immune Memory is a Hallmark of Long Term Protection 

*Results based on a subset of 241 subjects from Protocol 

007

Protection shown by Gardasil ® is likely to be Long Lasting

Immune Memory shown for Quadrivalent



Clinical Update 7

Ç High and sustained neutralizing antibody 
levels up to 7.3 years

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

Ç Efficacy (90.4%) in Young Men (16 -26 years) 
against HPV 6/11/16/18 Related External 
Genital Lesions (EGL)

Ç Vaccination reduces abnormal Pap tests 
regardless of causal HPV type

Ç Vaccination reduces cervical procedures 
regardless of causal HPV type



Phase III trial in Adult Women P019
Per Protocol Population ðMean 2.2 years of follow up
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75%

100%

HPV 6/11/16/18 CIN Any Grade or EGL

92%*
(1/13)

95% CI

50 - 100

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

Quadrivalent: Efficacy against HPV 6/11/16/18 -
related Diseases (CIN and EGL**)

Adult Women (24 ð45 years)

n (GARDASIL®)= 1,911 
n (placebo)=      1,908

Munoz 2009 Lancet in press

HPV 6/11/16/18 

CIN or EGL


