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1. Epidémiologie des cancers HPV-induits et type de

vaccin contre les infections a HPV



Cancer HPV-induits — Epidémiologie

Table 3. Relative contribution of HPV 16/18 or HPV6/11/16/18/31/33/45/52/58 to HPV-associated cancers by site and by sex; World, 2012

Relative contribution of

HPV-related cancer site Number attributable Relative contribuztion of HW6/11/16/18/231/33/
(ICD-10 code) to HPV? HEViG/18 Safazian

Percent Number Percent Number
Cervix uteri (C53) 530,000 70.8 370,000 89.5 470,000
Anus (C21) 35,000 87.0 30,000 95.9 33,000
Vulva (C51) 8,500 72.6 6,200 87.1 7,400
Vagina (C52) 12,000 (ceir/ 7,400 85.3 9,900
Penis (C60) 13,000 70.2 9,100 84.6 11,000
Head and neck (C01-06, C09-10, C32) 38,000 84.9 32,000 89.7 34,000
Total HPV-related sites in women 570,000 71.4 410,000 89.6 510,000
Total HPV-related sites in men 60,000 82.3 50,000 90.4 55,000
Total HPV-related sites 630,000 72.4 460,000 89.7 570,000

B ASR>125

Figure 2. Age standardized Guori) Incldence rates (per 100.000) of cancer cases atirlbutable to HPY In 2012, both sexes. Panel (o) Ano-
genital cancer cases (vulvar, vaginal, anal and penile). Panel (b) Head and neck cancer cases (oropharynx, oral cavity and larynx).

O ASR < 10
O ASRin 10 - 15
O ASR in 15 - 20
ASRin 20 - 25
M ASR in 25 - 30
M ASR > 30

Figure 1. Age standardized (world) incidence rates (per 100,000) of cervical cancer cases attributable to HPV in 2012.

De Martel C et al, Int J Cancer. 2017



Vaccins — Technologies vaccinales
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Vaccin contre les infections a HPV — Technologie vaccinale

Vaccin a pseudo particules virales
. GARDASIL9®
- Sérotypes 6, 11, 16, 18, 31, 33, 45, 52 et 58

d’apres Callaway E, Nature, 2020



2. Efficacité vaccinale en prévention des lésions HPV-

iInduites chez les femmes



Efficacité — Essais cliniques randomisés

Cochrane rusted evidence.
c%) Library e Cochrane Database of Systematic Reviews
lintervention Review] » Revue systématique, 26 ECR, 73 428 participantes,
Prophylactic vaccination against human papillomaviruses to prevent
cervical cancer and its precursors 2002-2017
Marc Arbynia, Lan X, Cindy Simoens?, Plerre PL Martin-Hirsch? » Vaccins mono-, bi- ou quadrivalent vs placebo

1unit of Cancer Epidemiology, Belgian Cancer Centre, Sciensano, Brussels, Belgium. 2Laboratory of Cell Biology and Histology,
University of Antwerp, Antwerp, Belgium. 3Gynaecological Oncology Unit, Royal Preston Hospital, Lancashire Teaching Hospital NHS >

................

Au moins 1 dose vaccinale
> Suivi minimal de 5 mois a 7 ans

E Objectif principal

i > Efficacité vaccinale dans la prévention des lésions cervicales chez les jeunes filles et femmes
i de 15a45ans:

i > HPV -

i > HPV 16/18 -

i > Quel que soit le statut HPV

Arbyn M. et al., Cochrane Library, 2020



Efficacité — Essais cliniques randomisés

Summary of findings for the main comparison.

baseline

HPV vaccine effects on cervical lesions in adolescent girls and women negative for hrHPV DNA at

HPV vaccine effects on cervical leslons In adolescent girls and women who are hrHPV DNA negative at baseline

Patient or population: adolescent girls and women aged 15 to 26 years who are hrHPV negative before vaccination

Setting: Europe, Asia Pacific countries, South & North America

Interventlon: HPV vaccines (at least one dose of bivalent or quadrivalent vaccines)

Comparison: Placebo

Outcomes Anticipated absolute effects” (95% CI) Relatlve effect Ne of particl- Certainty of Comments
(95% CI) pants the evidence
Risk with Risk with HPV vaccl- (studiles) (GRADE)
placebo nationl
Cervical cancer - not measured - - - - -
CIN2+ associated with HPV16/18. 164 per 10,000 2 per 10,000 RR0.01 23,676 P
(0to 8) (0.00 to 0.05) (3 RCTs) HIGH
Follow-up: 3 to 5 years
CIN3+ associated with HPV16/18 70 per 10,000 0 per 10,000 RR0.01 20,214 SEIs Continuity correction
(Oto7) (0.00 to0 0.10) (2 RCTs) HIGH
Follow-up: 3 to 5 years
AIS associated with HPV16/18 9 per 10,000 0 per 10,000 RR0.10 20,214 T Continuity correction
(Oto7) (0.01 to0 0.82) (2 RCTs) MODERATE 2

Follow-up: 3 to 5 years

Arbyn M. et al., Cochrane Library, 2020



Efficacité — Essais cliniques randomisés

Summary of findings 2. HPV vaccine effects on cervical lesions in adolescent girls and women negative for HPV16/18 DNA at baseline

HPV vaccine effects on cervical leslons In adolescent girls and women negative for HPV16/18 DNA at baseline

Patlent or population: adolescent girls and women aged 15 to 45 years who were HPV16/18 negative before vaccination
Setting: Europe, Asia Pacific countries, South & North America
Interventlon: HPV vaccines (at least one dose of bivalent or quadrivalent vaccines)

Comparison: Placebo

Outcomes Anticipated absolute effects” (95% Relatlve effect Ne of particl- Certainty of Comments
ci) (95% CI) pants the evidence
(studles) (GRADE)
Risk with Risk with HPV vac-
placebo cination1
Cervical cancer - not measured - - - - -
CIN2+ associated with HPV16/18 15 to 26 years RR 0.05 34,478 Do
(0.03t0 0.10) (6 RCTs) HIGH
Follow-up (age 15 to 26 years): 1 to 8.5 years 113 per 10,000 6 per 10,000
Follow-up (age 24 to 45 years): 4 to 6 years (3to11)
24 to 45 years RR0.30 7552 osse
45 per 10,000 14 per 10,000 (0.11t0 0.81) (2 RCTs) MODERATE 2
(5to 37)
CIN3+ associated with HPV16/18 (age 15 to 26 years) 57 per 10,000 3 per 10,000 RR 0.05 33,199 i
HIGH
Follow-up: 3 years (1to 8) (0.02t0 0.14) (3 studies)
AIS associated with HPV16/18 or 6/11/16/18 (age 15 12 per 10,000 0 per 10,000 RR 0.09 17,079 o= Continuity
to 26 years) (0to 8) (0.01t00.72) (2 RCTs)
MODERATE 2 correction

Follow-up: 3 years

Arbyn M. et al., Cochrane Library, 2020



Efficacité — Essais cliniques randomisés

v' Chez jeunes filles et femmes quel que soit le statut HPV

Summary of findings 3. HPV vaccine effects in adolescent girls and women regardless of HPV DNA status at baseline

HPV vaccine effects on cervical leslons In adolescent girls and women unselected for HPV DNA status at baseline

Comparison: Placebo

Outcomes

Patient or population: adolescent girls and women aged 15 to 45 years regardless of HPV DNA status at baseline
Setting: Europe, Asia Pacific countries, South & North America and Africa
Interventlon: HPV vaccines (at least one dose of bivalent or quadrivalent vaccines)

Follow-up: 3.5 years

Anticipated absolute effects™ (95% CI) Relatlve effect Ne of particl- Certainty of Comments
(959% CI) pants the evidence
Risk with Risk with HPV vaccl- (studles) (GRADE)
placebo nationl
Cervical cancer - not measured - - - - -
CIN2+ associated with HPV16/18 15 to 26 years RR 0.46 34,852 LIl
(3 RCTs) HIGH
Follow-up (age 15 to 26 years): 3.5 to 8.5 years 341 per 10,000 157 per 10,000 (0.37 to 0.57
Follow-up (age 24 to 45 years): 3.5 years (126 to 199)
24 to 45 years RRO.74 9200 (=00
N MODERATE 2
145 per 10,000 107 per 10,000 (0.52t0 1.05) (2 studies)
(76 to 152)
CIN3+ associated with HPV16/18 165 per 10,000 91 per 10,000 RR 0.55 34562 (=]
HIGH
Follow-up: 3.5 years (74 to 127) (0.45t0 0.67) (2 RCTs)
Adeno carcinoma in situ (AlS) associated with 14 per 10,000 5 per 10,000 RR0.36 34562 [=tete)
HPV16/18 (3to11) (0.17 t0 0.78) (2 RCTs) HIGH

Arbyn M. et al., Cochrane Library, 2020



3. Efficacité vaccinale en prévention des Iésions HPV-

Induites chez les hommes



Efficacité — Essais cliniques randomisés

Efficacy, immunogenicity, and safety of a quadrivalent
HPV vaccine in men: results of an open-label, long-term
extension of a randomised, placebo-controlled, phase 3 trial

Stephen E Goldstone, Anna R Giuliano, Joel M Palefsky, Eduardo Lazcano-Ponce, Mary E Penny, Robinson E Cabello, Edson D Moreira]r,
Ezio Baraldi, Heiko Jessen, Alex Ferenczy, Robert Kurman, Brigitte M Ronnett, Mark H Stoler, Oliver Bautista Rituparna Das, Thomas Group,
Alain Luxemboura Hao lin Zhou. Alfred Saah

» ECR, double aveugle, 71 centres, 18 pays, entre 2010-2017
» 4065 participants (2032 vaccinés)

» Vaccins quadrivalent vs placebo (3 doses)

» Suivide 10 ans

Objectif principal i
> Efficacité vaccinale dans la prévention des lIésions anales chez les jeunes hommes et hommes i
de 16 a 26 ans !

]

Goldstone SE. et al., Lancet Infect Dis, 2022



Efficacité — Essais cliniques randomisés

Key activities 227 discontinued 709 completed
£\ Vaccine or placebo administration S due to adverse events long-term
A Catch-up vaccination 156 lost to folkn_nrup . follow-up
O Follow-up for efficacy 6 due to physvlc_lan decision

@ Follow-up for immunogenicity*® 60 due to particpant withdrawal

936 enrolled in the early vaccanation group of the long-term follow-up study

2032 assigned to quadrivalent HPV vaccination group

AAAN
L 4 o ® o ® ®
e o o o o O o o©o o o o o o o o
randomly L1 1 | | | | | | | | | | | | |
base study Day 1M2 M6 M7 M12 Mi8 M24 M30 M36 M48 Méo M72 M84 Ms6 M1io8 Mi20
JAVAVAN AAA
. Catch-up
2033 assigned to placebo group “vaccination 867 enrolled in the catch-up vaccination group of the long-term follow-up study
(n-1098)
203 discontinued 664 completed
2 due to adverse events long-term
143 lost to follow-up follow-up
5 due to physician decision
53 due to participant withdrawal

Figure 1: Study design and participant flow
HPV=human papillomavirus. * The first follow-up for immunogenicity in the long-term follow-up study occurred at any visit between months 48 and 84 (median follow-up was month 72).

Goldstone SE. et al., Lancet Infect Dis, 2022



Efficacité — Essais cliniques randomisés

Early vaccination group (n=936) Catch-up vaccination group (n=867) Early vaccination vs
catch-up vaccination risk
reduction estimate
(95% C)*

Participants Person-years  Incidence per 10 000 Participants Person-years Incidence per 10000

follow-up person-years (95% Cl) follow-up person-years (95% CI)

External genital warts related to HPV6 or 11

Per-protocol population
Base study 2/640 1518.9 132(1-6-47-6) 20/623 14565 1373(83.9-21211) 90-4% (62:3t0 98.4)
Long-term follow-up study 0/639 42254 0.0(0-0-87)

miTT population
Base study 6/763 22039 27.2(10-0-593) 31725 20722 1496 (101-6-212.3) 81.8% (55910 92:6)
Long-term follow-up study 0/763 5054-1 0-0(0-07-3) 0/567 27372 0-0(0-0-135)

External genital lesionst related to HPV6, 11, 16, or18

Per-protocol population
Base study 2/731 17284 116 (1-4-41.8) 23/704 16381 140-4 (89-0-210.7) 91.8% (69-4 10 98.6)
Long-term follow-up study 0/730 47984 0-0(0-077)

miTT population
Base study 8/848 24445 327 (14-1-64.5) 35/791 22564 155-1(108-0-2157) 78:9% (53-9t0 91-2)
Long-term follow-up study 0/848 5603.0 0.0(0-0-6-6) 0/740 36085 0-0(0-0-102)

AIN and anal cancer related to HPV6, 11, 16, or 18 (MSM only)
Per-protocol population

Base study 4/88 1766 226.5(61.7-580-0) 20/109 2207 906-2 (5535-13995)  75.0%(277t092-2)
Long-term follow-up study 184t 4870 20.5(0-5-114-4)
mITT population
Base study 5/105 2657 1882 (611-439-2) 27/119 3047 886.0(583-9-1289-1) 78-8%(4631092-2)
Long-term follow-up study 11013 5797 17-2(0-4-96-1) 5/96 4937 101-3(32-9-236-3) 83-0%(-26-81t099-3)
Unless otherwise indicated, data are /N, where n is the number of endpoint cases and N is number of participants in the analysis population with follow-up in the indicated study period. AIN=anal intraepithelial
plasia. HPV=human p irus. mITT=modified intention to treat. MSM=men who have sexwith men. *Refers to percentage reduction in mcndencz inthe erly valxlnahon groupversus the catch-up
vaccination groupdunng the indicated period; during the long-term follow-up study, the comparison between these two groups rep a lent HPV-vaccinated

populations. tincludes external genital warts, penile, perianal, and perineal intraepithelial neoplasia, and penile, perianal, and perineal cancer. #Therewere no new cases of hlgh—gvadeAlN related to
HPVE, 11, 16, and 18 in per-protocol and miTT populations of the earfyvaccination group during long-term follow-up; one case of low-grade AIN was identified during long-term follow-up.

Table 2: Reduction in the incidence of HPV-related external genital and anal disease in men vaccinated at age 16-26 years who participated in the long-term follow-up study

Goldstone SE. et al.,

Lancet Infect Dis, 2022



Efficacité — Essais cliniques randomisés

14 4 ---- Gatch-up vaccination group
—— Early vaccination group

12

10 —

Cumulative incidence (%)

o J [ — R —

Ti i day1
Number at risk (number censored) ime since day 1 (years)

Early vaccination group 106 (0) 105 (0) 101 (0) 101 (1) 100 (8) 92(11) 81 (16) 65 (4) 60(4) 56 (17) 39 (39)
Catch-up vaccination group 102 (1) 99 (5) 93(13) 78(6) 72(4) 68 (18) 50 (48) 2(2) 0 (0) 0(0) 0 (0)
Number of cumulative cases
Early vaccinationgroup 0 1 5 5 5 5 5 5 6 6 6
Catch-up vaccination group o 2 3 5 5 5 5 5 5

Figure 2: Cumulative incidence of AIN and anal cancer related to HPV6, 11, 16, and 18 in MSM vaccinated with the quadrivalent HPV vaccine in the long-term

follow-up study
Error bars show 95% Cls. Data for the modified intention to treat populations of the early vaccination group and catch-up vaccination group are shown.

AlN=anal intraepithelial neoplasia. HPV=human papillomavirus. MSM=men who have sex with men.

Goldstone SE. et al., Lancet Infect Dis, 2022



4. Efficacité en vie réelle en prévention des lésions

HPV-induites (femmes et hommes)



Efficacité en vie réelle
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Published in final edited form as
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Population-level impact and herd effects following the
introduction of human papillomavirus vaccination programmes:
updated systematic review and meta-analysis

Mélanie Drolet,

Centre de recherche du CHU de Québec—Université Laval, Québec, QC, Canada

Elodie Bénard,
Centre de recherche du CHU de Québec— Université Laval, Québec, QC, Canada; Département
de médecine sociale et préventive, Faculté de médecine, Université Laval, Québec, QC, Canada

Norma Pérez,
Centre de recherche du CHU de Québec—Université Laval, Québec, QC, Canada

Marc Brisson

Centre de recherche du CHU de Québec— Université Laval, Québec, QC, Canada; Département
de médecine sociale et préventive, Faculté de médecine, Université Laval, Québec, QC, Canada;
Department of Infectious Disease Epidemiology, Imperial College, London, UK

the HPV Vacrination Imnact Studv Gronn

» MA, 65 articles, 14 pays, 2014-2018

» 60 M participants
» 8 ans de suivi

Objectif principal i
» Efficacité vaccinale dans la prévention des infections génitales HPV, des condylomes ano- i
génitaux HPV-induits et des Iésions CIN2+ (femmes et hommes, 13 a 29 ans) i

Drolet M. et al., Lancet, 2019



Efficacité en vie réelle

Studies Risk ratio (95%Cl) Heterogeneity™

HPV 16 and 18
Girls 13-19 years 10 030 (0-21-0-43) P=81%, p<0-00001

6 —— 017 (011-0-25) F=44%, p=0-11
Women 20-24 years 11 R 0.63(0-53-0-76) P=84%, p<0-00001

8 0-34(0-23-0-49) F=91%, p<0-00001
Women 25-29 years 6 —_—-1— 0-86 (0-69-1.07) F=53%, p=0-06

5 —_— 063 (0-41-0-97) F=43%, p=0-14
HPV 31,33, and 45
Girls 13-19 years 8 — 0-89 (0-78-1.01) P=0%, p=0-47

6 046 (033-066)  [=20%, p=0-28
Women 20-24 years 11 — 099 (0-84-116) FP=64%, p=0-002

8 < 072 (0-47-1-10) 1=889%, p<0-00001
Women 25-29 years 6 —_———— 1.02 (0-79-132) F=53%, p=0-06

5 — ¢ 093(071-122)  P=0%, p=0-90
High-risk non-vaccine HPV types
Girls 13-19 years 10 - —— 113 (0:.99-1:29) P=71%, p=0-0003

6 * 1-12 (0-82-1-53) =88%, p<0-0001
Women 20-24 years 11 - — 111(1-.00-1-24) P=82%, p<0-0001

8 —_——— 116 (0-93-1-46) P=94%, p<0-0001
Women 25-29 years 6 @ 1-4years after vaccination —— 100 (0-92-1-10) F=12%, p=0-34

5 # 5-8 years after vaccination * 117 (0-80-1.72) P=81%, p=0-0003

f T T 1
0 05 1.0 15 2:0

<+
Favours vaccination

Figure 2: Changes in the prevalence of HPV infections between pre-vaccination and post-
vaccination periods

HPV=human papillomavirus. *p values are associated with the xz statistic. Drolet M. et al., Lancet, 2019



Efficacité en vie réelle

Studies Risk ratio (95% Cl) Heterogeneity*
Girls 15-19 years 15 —— 0-60(0-46-0-76) 1’=99%, p<0-00001
8 —— 0-33(0-24-0-46) =99%, p<0-00001
Women 20-24 years 15 0-76 (0-67-0-86) 1’=99%, p<0-00001
8 —— 0-46 (0:36-0-60) 12=99%, p<0-00001
Women 25-29 years 15 — 0-89 (0-80-0-98) 1’=96%, p<0-00001
8 — 0-69 (0-53-0-89) 12298%, p<0-00001
Women 30-39 years 14 — 1-02(0-92-1-13) 1’=96%, p<0-00001
7 —_———— 0-88 (0-67-1:16) 12=98%, p<0-00001
Boys 15-19 years 14 —_— 0-80(0-62-1-04) 1>=98%, p<0-00001
8 — 052 (037-0-75) 1>=97%, p<0-00001
Men 20-24 years 14 —1— 0-93(0-82-1-06) 1’=98%, p<0-00001
8 —_— 0-68 (0-47-0-98) 1=99%, p<0-00001
Men 25-29 years 14 — 1-05(0-93-1-17) 1’=97%, p<0-00001
8 . 4 0-94 (0-66-1-33) 1=99%, p<0-00001
Men 30-39 years 13 @ 1-4 years after vaccination T—— 1:08(0:98-119) 17=97%, p<0-00001
7 4 5-8years after vaccination > 1-04 (0.76-1-43) 1=99%, p<0-00001
(I) 0?5 1.0 1f5 2!0
‘_

Favaurs vaccination

Figure 3: Changes in anogenital wart diagnoses between pre-vaccination and post-vaccination

periods in countries using the quadrivalent vaccine

*p values are associated with the x 2 statistic.

Drolet M. et al., Lancet, 2019



Efficacité en vie réelle

Studies Risk ratio (95% Cl) Heterogeneity*

Girls 15-19 years 7 0-73(0-67-0-79) I’=69%, p=0-004

5 —_—— 0-49 (0-42-0-58) 1?=88%, p<0-0001
Women 20-24 years 8 — 0-94 (0-82-1-08) 1’=98%, p<0-00001

7 0-69 (0-57-0-84) 1*=99%, p<0-00001
Women 25-29 years 7 ——— 1-12 (1-05-1-20) ’=93%, p<0-00001

6 —— 119(1:06-132) 1297%, p<0-00001
Women 30-39 years 6 @ 1-4 years after vaccination +4-o— 1-07 (1-00-1-14) 1’=95%, p<0-00001

5 # 5-9 years after vaccination y's 1.23(1:13-1:34) 1=97%, p<0-00001

(l) OIS 1.0 1,5 2,0

‘_

Favours vacrinatinn

Figure 5: Changes in CIN2+ among screened girls and women between the pre-vaccination and
post-vaccination periods

CIN2+=cervical intraepithelial neoplasia grade 2+. *p values are associated with the xz

statistic.

Drolet M. et al., Lancet, 2019



Efficacité en vie réelle

OXFORD

The Journal of Infectious Diseases Fa ~
ESIDSA
MAJOR ARTICLE Infectious Diseases Society of Am e associatio

Impact of Human Papillomavirus Vaccine Against Anal
Human Papillomavirus Infection, Anal Intraepithelial
Neoplasia, and Recurrence of Anal Intraepithelial
Neoplasia: A Systematic Review and Meta-analysis

Feixue Wei,"” Catharina J. Alberts,"?? Andreia Albuquerque,**” and Gary M. Clifford™”

"Early D ion and Branch, Agency fo Hesea rch on Cancer (IARC/WHO), Lyon, France: “Department of Infectious Diseases, Public Health Service Amslerdam.
Amsterdam, the th rlands; DDﬂmEtoprdEmllgy dD!aS e, Amsterdam University Medical Centre, Ams\rdam the Netherlands; *Gastroenterology DpsznmexF

Pessoa Teaching Hospital, S3o Cosme, Portugal; and *Precancerous Lesio dE rly Cancer Management Group, Research Center of IPO Porto (CH-| IFOP)/RISE@CI IPOP(H alth Res: hNetw rk),
Portuguese Oncology Institute of Porto (IPO Porto), Porto, Pongl

> MA, 6 ECR, 8 essais « en vie réelle », 2006-2022
» Vaccins bi- ou quadrivalents
» 10 763 participants

Objectif principal i
> Efficacité/efficacité vaccinales en vie réelle dans la prévention des lésions i
infectieuses anales HPV-induites et néoplasies intra-épithéliales anales i

Wei F. et al., JID, 2023



Efficacité en vie réelle

Table 3. Summary of Human Papillomavirus (HPV) Vaccine Efficacy/Effectiveness Against Anal Intraepithelial Neoplasia and Anal Condyloma by Age
Group and Analytic Population

No. With AIN or Anal Condyloma/Total No.

No. of Studies

Outcome [References] No. of Participants Vaccine Group Nonvaccine Group VE (85% CI) P Value, %°
AIN1T+
Age <26y
PPE in clinical trials® 217, 25] 668 5/252 48/416 82 (35-94) o}
ITT in clinical trials® 101171 551 38/275 77/276 50 (26-67)
Age >26y
ITT in clinical trials® 11[24]) 262 58/130 72/132 17 (—6 to 35)
AIN2+
Age <26y
PPE in clinical trials® 10171 402 3/194 13/208 75 (14-93)
ITT in clinical trials® 10171 551 18/275 39/276 54 (21-73)
Age >26 y
ITT in clinical trials® 2 [22, 24) 702 54/353 53/349 —1 (—42 to 28) o}
Anal condyloma
Age <26y
PPE in clinical trials® 10171 402 0/194 6/208 100 (8-100)
ITT in clinical trials® 10171 551 13/275 31/276 57 (16-80)
Age >26y
Real-world studies® 1 [26] 313 10/116 37197 55 (8-78)

Abbreviations: AIN, anal intraepithelial neoplasia; AIN1+, AIN grade 1 or higher; AIN2+, AIN grade 2 or higher; Cl, confidence interval; ITT, intention-to-treat population; PPE, per-protocol
efficacy population; VE, vaccine efficacy/effectiveness.

“Outcomes associated with vaccine-targeted human papillomavirus (HPV) types.
POutcomes associated with any HPV type.
©P was estimated and shown if >2 studies were included in each strata.

Wei F. et al., JID, 2023



Efficacité en vie réelle

fealth 196 (2021) 165 1

Contents lists available at ScienceDirect

Public Health

journal homepage: www .elsevier.com/locate/puhe

Review Paper

The efficacy of vaccination to prevent human papilloma viruses
infection at anal and oral: a systematic review and meta-analysis

Jiyve Zhang, Zhilin Qin, Chaoyong Lou, Jing Huang, Youfu Xiong"

Medical Laboratory, Liang Ping People’s Hospiml of Chongging. Liangping 405200, Chongging City, China

» MA, 5 ECR, jusqu’en 2020
» Vaccins bi- ou quadrivalents
» 13 686 participants

Objectif principal

anales et orales

1

1

1

i

- - V1 4 - - y y - - - - I

> Efficacité vaccinale en vie réelle dans la prévention des infections HPV cervicales, !
i

1

1

Zhang J. et al., Public health, 2021



Efficacité en vie réelle

HPV Vaccine Control Risk Ratio Risk Ratio
group (enis B g Random, 95% CI Il:l:LBandnm_a.’:%Cl
1.1.1 Anal infection
Beachler et al. 2016 47 2094 124 2092 23.6% 0.38 [0.27. 0.53] -
Kreimer et al. 2011 8 1003 48 986 11.2% 0.16 [0.08, 0.34] —_—
Palefsky1 et al. 2011 51 275 113 276 254% 0.45 [0.34, 0.60] -
Palefsky2 et al. 2011 29 275 65 276 208% 0.45 [0.30, 0.67] Bl
Wilkin et al. 2018 28 288 41 287 19.1% 0.68 [0.43, 1.07] =
Subtotal (95% CI) 3935 3917 100.0% 0.42 [0.31, 0.57] L 2
Total events 163 391
Heterogeneity: Tau® = 0.08; Chi¥ = 11.36, df = 4 (P = 0.02); I* = 65%
Test for overall effect: Z = 5.58 (P < 0.00001)
1.1.2 Oral infection
Beachler ot al. 2016 0 2094 9 2092 20.6% 0.05 [0.00, 0.90] o
Herrero et al. 2013 1 2910 15 2924 30.3% 0.07 [0.01. 0.51] —
Wilkin et al. 2018 6 288 14 287 491% 0.43 [0.17, 1.10] —
Subtotal (95% CI) 5292 5303 100.0% 0.16 [0.03, 0.78] —el——
Total events 7 38
Heterogeneity: Tau* = 112, Chi# =455, df = 2 (P = 0.10); P = 56%
Test for overall effect: Z = 2. 27 (P = 0.02)
1.1.3 Cervical infection
Beachler et al. 2016 40 2094 169 2092 37.6% 0.24 [0.17, 0.33] -
Herrero et al. 2013 10 1003 a1 986 20.5% 0.12 [0.06, 0.23] =
Kreimer et al. 2011 61 2910 219 2924 41.9% 0.28 [0.21, 0.37] -
Subtotal (95% CI) 6007 6002 100.0% 0.22 [0.15, 0.32) L 4
Total events 11 469
Heterogeneity: Tau® = 0.07; Chi® = 5.43, df = 2 (P = 0.07); P = 63%
Test for overall effect: Z = 7.95 (P < 0.00001)
0.001 0.1 1 10 1000

Favours [HPVY Vaccina] Favours [Controd]

Fig. 3. The effectiveness of HPV vaccines in preventing anal, oral, and cervical infection. (I, confidence interval; HPV, human papilloma virus.

Zhang J. et al., Public health, 2021



5. Couvertures vaccinales HPV en France



Couvertures vaccinales HPV chez les collégien.nes

» Collégiennes

Tableau 8. Couvertures vaccinales (%) réegionales contre HPV au moins 1 dose chez les filles
de 12 ans, au 30/09/2023 (avant la campagne) et au 30/12/2023 (a I'issue de la campagne), France

30/09/2023 (%)

Au moins 1 dose a 12 ans

31/12/2023 (%)

|Auvergne-Rhone-Alpes 38 54
Bourgogne-Franche-Comté 35 55
Bretagne 50 73
Centre-Val de Loire 40 61
Corse 20 34
Grand Est 41 58
Hauts-de-France 47 65
lile-de-France 30 46
Normandie 52 65
Nouvelle-Aquitaine 40 61
Occitanie 35 49
Pays de la Loire 41 53
Provence-Alpes-Cote d’Azur 37 56
(Guadeloupe 18 26
Guyane 15 25
Martinique 11 18
Réunion 17 27
France entiére 38 55

SPF, Bulletin vaccination, Avril 2024



Couvertures vaccinales HPV chez les collégien.nes

» Collégiennes

Figure 14. Evolution des couvertures vaccinales (%) contre
les papillomavirus humains chez la jeune fille « 1 dose »
a 15 ans, France, 2012-2023

Couverture vaccinale (%

546
458 47.8

o > 294
262 29
209 198 194 206 238

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
~=CV HPV 1 dose a 15 ans
Objectif de vaccination HPV a Mhorizon 2030 (80%)

Source : Données SNDS-DCIR. traitement Santé publique France. données mises a iour au 31/12/2023

Figure 15. Couvertures vaccinales (%)
départementales contre les papillomavirus
humains chez la jeune fille « schéma
complet a 2 doses » a 16 ans, France, 2023

SPF, Bulletin vaccination, Avril 2024



Couvertures vaccinales HPV chez les collégien.nes

> Collégiens

Tableau 10. Couvertures vaccinales (%) régionales contre HPV au moins 1 dose chez les garcons
de 12 ans, au 30/09/2023 (avant la campagne) et au 30/12/2023 (a I'issue de la campagne), France

30/09/2023 (%)

Au moins 1 dose a 12 ans

31/12/2023 (%)

|IAuvergne-Rhone-Alpes 25 40
Bourgogne-Franche-Comté 24 43
Bretagne 34 59
Centre-Val de Loire 26 47
Corse 9 22
Grand Est 29 47
Hauts-de-France 32 49
llle-de-France 20 35
Normandie 38 48
Nouvelle-Aquitaine 26 48
Occitanie 23 35
Pays de la Loire 29 40
Provence-Alpes-Cote d’Azur 23 39
Guadeloupe 9 14
Guyane 8 18
Martinique 6 12
Réunion 9 16
France entiére 26 41

SPF, Bulletin vaccination, Avril 2024



Couvertures vaccinales HPV chez les collégien.nes

> Collégiens

Figure 16. Couvertures vaccinales (%) départementales contre les papillomavirus humains
chez le jeune garcon 1 dose a 15 ans, France, 2023

Source : Données SNDS-DCIR, traitement Santé publique France, données mises a jour au 31/12/2023

SPF, Bulletin vaccination, Avril 2024



6. Quelles perspectives pour la vaccination contre les

infections a HPV en prévention primaire ?



Recommandations vaccinales contre les infections a HPV — ETATS-UNIS

Morbidity and Mortality Weekly Report

Human Papillomavirus Vaccination for Adults: Updated Recommendations of
the Advisory Committee on Immunization Practices

Elissa Meites, MD!; Peter G. Szilagyi, MD?2;: Harrell W. Chesson, PhD?3; Elizabeth R. Unger, PhD, MD%; José R. Romero, MD3;
Lauri E. Markowitz, MD!

Recommendations ¢ 2019

Children and adults aged 9 through 26 years. HPV vac- . »
cination is routinely recommended at age 11 or 12 years;
vaccination can be given starting at age 9 years. Catch-up
HPYV vaccination is recommended for all persons through age
26 years who are not adequately vaccinated.

Adults aged >26 years. Catch-up HPV vaccination is not
recommended for all adults aged >26 years. Instead, shared
clinical decision-making regarding HPV vaccination is recom-
mended for some adults aged 27 through 45 years who are not
adequately vaccinated. (Box). HPV vaccines are not licensed
for use in adults aged >45 years.

Meites E. et al.,, MMWR, 2019



Recommandations vaccinales contre les infections a HPV — ETATS-UNIS

Morbidity and Mortality Weekly Report

Human Papillomavirus Vaccination for Adults: Updated Recommendations of
the Advisory Committee on Immunization Practices

Elissa Meites, MD!; Peter G. Szilagyi, MD?2;: Harrell W. Chesson, PhD?3; Elizabeth R. Unger, PhD, MD%; José R. Romero, MD3;
Lauri E. Markowitz, MD!

Recommendations 2019 .
Children and adults aged 9 through 26 years. HPV vac- R o
cination is routinely recommended at age 11 or 12 years; .
vaccination can be given starting at age 9 years. Catch-up
HPYV vaccination is recommended for all persons through age
26 vears who are not adequately vaccinated.

Meites E. et al.,, MMWR, 2019



Recommandations vaccinales contre les infections a HPV — EUROPE

11 pays en Europe recommandent déja la vaccination HPV
jusqu’a 26 ans en population générale

Recommandé jusqu’a 26 ans (25 ans Irlande et Royaume-Uni)

Non recommandé jusqu’a 26 ans en population générale



Recommandations vaccinales contre les infections a HPV — FRANCE

-
nnnnnnnnn
By

» GARDASIL9®

¢ POpUIatlon ellglb/e Calendrierdezva_ccinations
: Vaccinales 2024 0T

> Jeunes filles et jeunes garcons jusqu’a 19 ans révolus

» HSH jusqu’a 26 ans révolus

* Schéma vaccinal

v' Entre 11 et 14 ans révolus : 2 doses espacées de 6 a 13 mois
v' Entre 15 ans et 19 ans révolus : 3 doses (M0, M2 et M6)
v

HSH jusqu’a 26 ans révolus : 3 doses (M0, M2 et M6)



Vers une nouvelles stratégie vaccinale en France ?

HAUTE AUTORITE DE SANTE

Programme de travail

Vaccination anti-HPV pour les femmes et les IMAGYN Recommandation SESPEV
hommes de 20 a 26 ans quelle que soit vaccinale

'orientation sexuelle




Efficacité 1 dose unique — Données a 10 ans

- . . o . .
= R M Vaccine efficacy against persistent human papillomavirus
(HPV) 16/18 infection at 10 years after one, two, and
three doses of quadrivalent HPV vaccine in girls in India:
a multicentre, prospective, cohort study
m Partha Basu*, Sylla G Malvi, Smita Joshi, Neerja Bhatla, Richard Muwonge, Eric Lucas, YogeshVerma, Pulikkottil O Esmy, Usha Rani Reddy Poli,
Anand Shah, Eric Zomawia, Sharmila Pimple, Kasturi Jayant, Sanjay Hingmire, Aruna Chiwate, Uma Divate, ShachiVashist, Gauravi Mishra,
Radhika Jadhav, Maqsood Siddiqi, Subha Sankaran, Priya Ramesh Prabhu, Thiraviam Pillai Rameshwari Ammal Kannan, Rintu Varghese,

Surendra S Shastri, Devasena Anantharaman, Tarik Gheit, Massimo Tommasino, Catherine Sauvaget, M Radhakrishna Pillai,
Rengaswamy Sankaranarayanan

» Cohorte multicentrique prospective, Inde, 2009-2010
» Vaccins quadrivalent > 1 (n=4949), 2 (n=4980) ou 3 (n=4348) doses
» Suivia 10 ans

Objectif principal E
» Efficacité vaccinale a 10 ans de 1 dose vs 2 ou 3 doses contre les infections persistantes a i
HPV16/18 :

[}

Basu P. et al., Lancet Oncol, 2021



20— —— Three-dose cohort
Two-dose cohort

—— Two-dose default cohort

— Single-dose default cohort

~ Unvaccinated cohort

=
0
1

Efficacité 1 dose unique —
Données a 10 ans

Incidence of HPV 16and 18 (%)
5
Il

n
|

o =T T T
o 1 2 3 4 s 6 7 8 9
Number at risk
(number censored)
Three-dose cohort 2011 1736 1405 1104 780 462 213 60 14
(0) (10) a7) @) (9) (6) (S) @) @
Two-dose cohort 2156 1809 1433 1109 773 429 182 54 7
) @) (16) (10) (8) @) (s) 3) @)
Two-dose default cohort 2137 1904 1662 1386 1052 640 283 109 26
] (0) (20) a2) (16) @) (10) (6) 3) @
- Single-dose default cohort 2853 2584 2224 1853 1406 951 487 180 46
(0) (10) (16) (21) (18) (12) (5) (10) )
Unvaccinated cohort 1480 1421 1347 1254 1146 954 684 419 228
(4) (18) 14) (25) (1s) (22) 17) (8) (1)

> 1 dose : 95,4% (95% CI, 85 —99.9) 3
> 2doses :93.1% (95% CI, 77.3 — 99.8)
> 3 doses :93,3% (95% CI, 77.5 — 99.7)

"
0
|

Incidence of HPV 31, 33, and 45 (%)
wn B
1 I

o

Time since marriage (years)

Number at risk
(number censored)

Three-dose cohort 2009 1712 1375 1068 749 433 196 54 13
(3) (31) (22) (13) @) @) 3) ©) ©)

Two-dose cohort 2156 1789 1410 1075 738 406 175 54 7

) 33) (19) (19) (11) (2 3) (0) @)

Two-dose default cohort 2137 1902 1649 1370 1028 617 275 105 25
(0) (20) (22) (20) 3) 4) @ (0) ©

Single-dose default cohort 2853 2544 2167 1790 1361 916 461 169 £
(0) (50) (33) (24) (10) (9) [©)] @ 3)
Unvaccinated cohort 1480 1417 1335 1239 1127 948 668 413 224
@) (23) (24) (24) a8) 16) 16) 12) )

Basu P. et al. s Lancet Oncol s 2021 Figure 2: Incidence of HPV 16 and 18 (A), and HPV 31, 33, and 45 (B)

HPV=human papillomavirus.



Extension des compétences des PS

HAS

HAUTE AUTORITE DE SANTE

? ACTEURS EN VACCINATION

RECOMMANDER
LES BONNES PRATIQUES

» Acte de prescription/administration étendu aux : oot Elargissement des

VACCINALE compeéetences en
> IDE matiere de
. ination
» Pharmaciens vacc _ato des
infirmiers, des
> Sages-femmes pharmaciens et des

sages-femmes

Premier volet, personnes de plus
de 16 ans

> Arrété du 08/08/2023 (JO)

> Pour enfants > 11 ans et adultes

Validé par le Collége le 23 juin 2022

» Excepté pour les vaccins vivants chez ID

HAS, Elargissement des compétences en matiére de vaccination des infirmiers, des pharmaciens et des sages-femmes, 2022
e andation_vaccinale _elargissement_des_ petence
JO, Décret n° 2023-736 du 8 aout 2023

https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000047948973




Conclusion : vaccination contre les infections a HPV en
prevention primaire

» Efficacité vaccinale +++ y compris en vie réelle

» Amélioration des couvertures vaccinales

> Quelles stratégies pour optimiser la prévention des lésions HPV-induites ?
» Elargissement aux > 26 ans
» Schéma vaccinal 1 dose
» Extension des compétences des PS

» Circuit vaccinal court
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