
Vaccins HPV et cancers

Groupe Prévention Vaccination de la SPILF

06 04 2016

Isabelle HEARD
HPV National Reference lab, Pasteur Institute, Paris 

Groupe hospitalier Pitié-Salpétriere, Paris, France

No competing interests



Infections HPV



Human papillomavirus HPV 

• HPV are 8000-base pair, 
double-stranded, circular 
DNA viruses 

• The great majority of 
sexually active women and 
men have been infected with 
HPV at least once in their 
lifetime 

• Most of infection are 
transient



• Low risk genotypes

– HPV 6, 11, 42-44, 55, 56...: 

– Genital warts, low grade lesions

• High-risk genotypes

– HPV 16, 18, 31, 33, 35, 40, 45, 51-53, 56-59,66-

70...

– Precancerous lesions & cancers

High-risk types of HPV

Bouvard, 2009 



High-risk types of HPV



HPV-associate new annual cases of cancer 

and GW in Europe

Stanley M. Nature 2012, Vol488, S10 



Cervical cancer map showing estimated age-

standardized incidence rate per 100,000 in 2008 



Cervical cancer, age-standardized 

incidence rates per 100,000 
Incidence: 2% decrease per annum in high income countries

But due to population growth, a 2% increase is estimated

Bosch et al, 2013



Natural history and HPV-based prevention 

strategies according to age. 

Bosch et al, 2013



HPV in cervical cancers

Roden 2006



HPV types in Cervical cancer

5,6% 12%
Smith et al, 2007



HPV virus-like particle (VLP) vaccines 

• Gardasil® and CervarixTM are both 
composed of HPV L1 proteins that 
spontaneously self assemble into VLPs.

• They have different valencies, adjuvants, 
and are produced in different types of 
cells 

• VLP vaccines protect via antibody

• Systemic immunization with L1 VLPs 
generates antibody concentrations 1–4 
logs higher than in a natural infection 
but the precise conformational and/or 
linear epitopes that are recognized are 
still not known 

Schiller, 2008



Characteristics of HPV VLP vaccines. 

Schiller, 2008



Schiller, 2015 

VLPs in the 2, 4 & 9valent vaccines



Prophylactic Efficacy

J.T. Schiller et al. / 2012 

Efficacy is greater than 95% against all reported vaccine-type 

specific end- points in the ATP analyses 



Efficacy against cervical 

precancerous lesions with the QV

J.T. Schiller et al. / 2012 

• Time- to-event curves for acquisition of HPV6/11/16/18-related CIN3/AIS in the 

QV and placebo recipients in the ITT cohort. 

• Rate reduction for precancerous lesion at 47% after 3.5 years



Changes in the prevalence of HPV 

infections between the prevaccination

and postvaccination periods

Drolet et al, 2015

In girls 13–19 years of age, the overall prevalence of HPV types 16 and 18 
decreased significantly by 64% in the post-vaccination period compared 
with the pre-vaccination period



Changes in anogenital wart diagnosis 

during the first 4 year 

Women, VC>50% Women, VC<50%

Men, VC<50%Men, VC>50%

Drolet et al, 2015



Incidence of high-grade cervical 

abnormalities



GARDASIL : local adverse effects



CERVARIX : local adverse effects



HPV vaccines and risk of autoimmune 

disease: pharmaco-epidemiological study



La vaccination HPV en France : Recommandations

Mars 2007
Décembre 

2007
Décembre 

2010
Septembre 

2012
Mars 2014

Quadrivalent (0-2-6 mois)

JF 14 ans

Rattrapage 15-23 ans  

avant ou dans l’année 

suivant le début de 

l’activité sexuelle

Quadrivalent (0-2-6 mois)

ou bivalent (0-1-6 mois)

Schéma 0-6 mois

Quadrivalent préférentiel

JF 11-14 ans

Rattrapage 15-19 ans



Couverture vaccinale en France (source: InVS, EGB, mise à jour au 31/12/2013)

Eté 2011
Plusieurs médias remettent en cause la 
sécurité du vaccin
Pétition de professionnels de santé

Automne 2011 : 
Le HCSP réaffirme la 
balance bénéfices/risques 
en faveur de la vaccination

Année d’anniversaire 2008 2009 2010 2011 2012 2013 2014

CV à 15 ans  (1 dose) 15,0 % 23,1 % 23,6 % 26,3 % 19,6 % 18,1 % 17,6 %

CV à 16 ans  (3 doses) 25,8 % 28,3 % 26,9 % 26,4 % 20,1 % 17,2 %



Schiller, 2015

Move from a three-dose to 

a two-dose schedule? (2valent) 

Clinical immunogenicity:

• non-inferior titres of 

virion neutralising

antibodies

• in adolescents 

• after injection of two

doses given 6 months

apart, 

• compared with an 

injection of three doses 

within 6 months in 

young adults. 



Rengaswamy Sankaranarayanan, 2016

Immunogenicity and HPV infection after one, two, and

three doses of quadrivalent HPV vaccine in girls in India:

a multicentre prospective cohort study (4valent)



Estimation des couvertures vaccinales des vaccins HPV en fonction des cohortes 

de naissance
Source: EGB-InVS données provisoires



HPV in cervical cancers

Roden 2006

20%



Potential benefit of the 9valent 

vaccine in Europe

Hartwig, 2015



4 versus 9-valent vaccine, Efficacy

Joura et al, 2015

HG lesions 

HPV31,33,45,52&58

Efficacy: 96.3%
95% CI, 79.5 to 99.8

PPE



Pierre Van Damme et al, 2016

Contribution of HRHPV types covered by the bi- and 

quadrivalent vaccines and the nonavalent vaccine to 

cervical cancer and precancerous cervical lesions. 



Immunogenicity and safety of the 

9-valent HPV vaccine in men

• Objective: evaluation of 9-valent HPV vaccine 
immunogenicity and tolerability in men and women 16–26 
years old.

• GMTs for vaccine HPV types for HM were non-inferior to 
those of women at month 7.

• Administration of 9vHPV vaccine to both 16–26 year old men 
and women was generally well tolerated.

• These results support bridging the efficacy findings with 

9vHPV vaccine in young women 16–26 years of age to men 

16–26 years of age.

Castellsagé, 2016



Recommendations for Use of 

HPV Vaccines USA
• Routine HPV vaccination at age 11 or 12 years. The 

vaccination series can be started beginning at age 9 years. 

• Vaccination is also recommended for females aged 13 
through 26 years and for males aged 13 through 21 years 
who have not been vaccinated previously or who have not 
completed the 3-dose series. 

• Males aged 22 through 26 years may be vaccinated.

• Vaccination of females: 2vHPV, 4vHPV, or 9vHPV.

• Vaccination of males: 4vHPV or 9vHPV.



Piketty et al, 2012

Anal cancer incidence in France



Incidence des cancers de 

l’anus/VIH, MSM

Franceschi et al, 2010



Palefsky et al., 2011

HPV 4valent in anal lesions in MSM



King et al., 2015

HPV DNA in 522 men who have sex with men: 

type-specific prevalence

47%

13.5%

Median age: 30 years



Zou et al., 2016

HPV types in 200 MSM (16-20)

HPV Incidence rate 3 to 4 times higher than in women entering 

sexual activity;

Probability of transmission per partner 50%, vs 20% in 

heterosexuals

HPV vaccination early and  coverage >>70% to obtain similar 

reduction 

Median age: 17 years





Incidence du cancer de 

l’amygdale en Suède

Näsman et al, 2009



Multisite HPV16/18 Vaccine Efficacy Against 

Cervical, Anal, and Oral HPV Infection 

Daniel C. Beachler, 2016

This randomized trial demonstrated multisite vaccine efficacy

• against cervical, anal, and oral HPV16/18 

• at the 4-year follow- up visit

• among women with no evidence of HPV16 or HPV18 exposure



Vaccination programme in 4 of 33 countries with likely a 

major impact and in 24 of 55 countries with the least effect.



En conclusion,

• Infection HPV très fréquente, 

• Cause de cancers anogénitaux et des VADS 

• Diagnostic repose sur la détection de l’ADN (pas de 

culture, pas de sérologie)

• Les vaccins sont efficaces en prévention

• Risque de cancer chez les immunodéprimés dans le 

contexte de l’augmentation de la durée de vie ?


