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Quali novita?

e Sicurezza?

e Efficacia?



Sicurezza dei vaccini anti-HPV




PROFILO DI SICUREZZA

DEI VACCINI ANTI-HPV

e Milioni di dosi distribuite in tutto il mondo

e |'esame dei dati di sicurezza nel mondo supporta la
conclusione che il rapporto complessivo rischio-
beneficio del vaccino HPV continua ad essere
positivo

e Valutazione della sicurezza dei vaccini HPV da parte
delle autorita a livello mondiale con rendiconti
periodici confermano il buon profilo di sicurezza



2014, 89, 465-492

/LSS

No. 43

K@E World Health  Weekly epidemiological record
W Organization  Releyé épidémiologique hebdomadaire

Organisation mondiale de la Santé 24 OCTOBER 2014, 89th YEAR / 24 OCTOBRE 2014, 89° ANNEE
No. 43, 2014, 89, 465-492

http://www.who.int/wer

Human papillomavirus
vaccines: WHO position
paper, October 2014

Vaccine safety

The WHO Global Advisory Committee for Vaccine
Safety (GACVS) has regularly reviewed the evidence on
the safety of HPV vaccines. The Committee reviewed
post-licensure surveillance data from the United States,
Australia, Japan and the manufacturers. Data from all
sources continue to be positive regarding the safety of
both vaccines. GACVS concluded in March 2014 that

both HPV vaccines continue to have an excellent safetx
IO file,® %8

A review of the evidence regarding the safety of HPV
vaccines concluded that both vaccines are associated

with 1‘elativel].; high rates of ille‘CﬂDI] site rea{:tiunsi par.
ti{;ularlz Eaini but these are usuallx of short duration

and resolve slzontaneousl}nﬁg

Post-marketing surveillance indicates that systemic re
actions were reported as generally mild and self-limit-

ing. Post-vaccination syncope has been reported, as for
many vaccines, but can be minimized and its complica-
tions avoided with appropriate care.”



The Quadrivalent HPV vaccine safety, 2006-2015
Vichnin M, Bonanni P, et al.

* Review degli studi post marketing
pubblicati dalla sorveglianza attiva e
passiva del vaccino quadrivalente

* Dopo 8 anni dall'immissione in commercio,
sono stati pubblicati 15 studi in piu di un
milione di soggetti nel mondo.

| dati in questa review confermano il profilo
di sicurezza del vaccino

« Lareview riprende dati da:
« Sorveglianza passiva (VAERS, etc.)
« Sorveglianza attiva (Studi)
* Registri di gravidanza

* Dichiarazioni e valutazioni da enti
regolatori

VACCINE REPORTS

An Overview of Quadrivalent Human Papillomavirus
Vaccine Safety

2006 to 2015

Michelle Vichnin, MD,* Paolo Bonann,
Stan L. Block, MD.§ Susanne K. Kjaer.
Richard M. Haupt, MD, MPH,* Alfred .J.
Rosybel Drury, PhD, ]

A s (HPV4) type
STVIB1S aceie (GARDASILIILGARD) b s Boaed B many
countries around the world for the prevention of cervical, vulvar, vaginal,
and anal cancers and precancers, as well as extemal genital warts causally
related to HPV types 6/11/16/18. Across 7 phase 3 clinical trials ivolving
more than 29,000 males and females ages 345 years, vaccination was gen-
exally well tolerated. Bocause of ts axpected public health benaiit in reduc-
ing cervical cancer and other HPVerelated diseases, the vaceine has been
in vaceination programs of several countries, with
aver 178 million doses distributed worldwide
Methods: Extensive efforts to assess the safety of the vaccine in routine
practice have been conducted over the past @ years since licensure, mehuding
more than 15 studies n more than | million preadolescents, adolescents and
adults fiom various countries. Most have been performed in the peneral popu-
Lation 2lthough there have been soms in special populations (preprant women,
HIVeinfected individuals and those with systemic lupus erythematosus).
Heesults: Wa present a summary of the published. postlicensure safety data
from active and p . Only syncope, and passibly skin infec-
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tions were associzted with vaccination in the postlicensure setting. Serious
adverse evenis, such a3 adverse pregnancy oulcomes, auteimmune diseases
(mclufing Guillain-Harre Syndrome and multiple sclerosis), anaphylaxis,
venous thromboembolism and stroke, were extensively studied. 2nd no
increase in the incidence of these events was found compared with back-
ground rates.

Conclusions: These results, along with the safety data from the prelicen-
sure clinical triaks, confirm that the HPV4 vaccine has 3 favorable safaty
profile. Key policy, medical and regulatory organizations around the world
have independently reviewed these data and continue to recommend routine
HPV vaccination.

Key Wards: human papillomavirus, vaccine, safery, surveillance, Gardasil

{ Pediair Infect Dis J 2015;34:083-001)

prophylactic quadrivalent human papillomavirus (HPV4) type
/1/I6/18 recombinant vaccine (GARDASIL/SILGARD,
Merck & Co, Inc. Kenibworth, NJ) received United States (US)
Food and Drug Administration (FDA} approval in June 2006 for
use in girls and women ages 926 years based on international stud-
ies in over 20,000 girls and women."* In 2000, the vaccine was
licensed by the FDA for boys and men ages 9-26 years for the pre-
vention of genital warts, and in December 2010, the FDA approved
the vaccine for the prevention of anal cancer and associated precan-
cerous lesions due to HPV6/11/16/18 in both males and females
ages 9-26 years.

In general, vaccine safety s monitored by the manufac-
turer of the vaccine, public health authorities, regulatory agencies
and academics in a deliberate, comprehensive manner. First, the
manufacturer uses a detailed study protocol to collect data from
clinical trials conducted before licensure. Once the vaccine is
licensed by regulatory agencics, the manufacturer is responsible
for routinely evaluating clinically significant postlicensure adverse
event (AFE) reparts to Lluhal unulamry agencies in the form of a
periodic safety report The ‘manufactarer may also be requested
to conduct postlicensure safety surveillance studies (as a formal
regulatory commitment), which can be performed by the manufac-
turer alone or in conjunction with academic medical centers and/or
healtheare or healtheare research organizations. In addition, public
health authorities and regulatory agencies also fund and conduct
independent, large population-based studies, often in collaboration
with academic medical centers. These studics include both passive
and active surveillance studies. Active safety surveillance uses sys-
tematic procedures to identify clinically imporant AEs cccurring
within a defined period and population, by cvaluating whether the
temporal eccurrence of these events has a potential causal asso-
ciation with vaccination higher than typical hackground rates of
discase.™® Passive surveillance analyses suspected AEs that are

wwwpidicom | 983



EXPERT
OPINION

Table 3. Human papilloma virus vaccines safety reviews.
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Review

Safety of human papillomavirus
vaccines: a review

Michela Stillo, Paloma Carrillo Santisteve & Pier Luigi LDP:!.ICD1-
10.1517/14740338.2015.1013532 © 2015 Informa UK, Ltd. ISSN 1474-0338, e-I55N 1744-764X

experience so far

reported more frequently
in the vaccine group than
in the contral group.
General symptoms was
slightly higher in the
vaccine group

Author Title Year of Type of study Place Population  Vaccine type Results
publication
AE SAE
Weber Childhood 2014 Review 12 studies HPV16/18 and The most frequent local Mo specific safety concern
et al. [42] vaccination- HPV&11/16/18 adverse event was identified except for the
associated adverse injection-site pain, the Gee et al. [64] observation of
events by sex: incidence of adverse an elevated risk of 1.98 for
A literature review events did not increase venous thromboembaolism
with increasing number
of doses
Macartney Safety of human 2013 Review ! ! HPV16/18 and Injection-site adverse Corsistent with the findings
et al. [41] papillomavirus HPV&/'11/16M18 reaction (especially pain)  of the review no evidence
vaccines: a review and mild self-imited supported an association of
systemic symptoms (such  HPV vaccine with other
as myalgia and headache) ouicomes, such new onset
occur commonly after chronic diseases
vaccination and should be
anticipated. Some of
these symptoms are more
comman in bHPWYv
Block et al. [43] Clinical trial and 2010 Review of five / 21,480 HPV&11/16/18 Pain, the most common  SAE occurred in 0.05% in
post-licensure clinical triak girls and boys injection-site AE, occurred vaccine group ad in 0.02%
safety profile of a more frequently with in placebo group. Of
prophylactic vaccine (81% vaccine; 18 deaths (0.1% vaccine;
Human 759% placebo aluminum;  0.1% placebo), all were
Papillomavirus 45% placebo-saling). No  considered unrelated to E
(types 6, 11, differences were seen in  study treatment. New @
16 and 18) L1 the incidence of the most medical conditions <
virus-like particle COMMON NOn-Serious which were potentially =
vaccine AEs-headache and consistent with autoimmune g
pyrexia phenomena were E
reported in 2.4% of bath -]
vaccine and placebo b
recipients =
Agorastos Safety of human 2009 Review based  US, Canada, HPV&/'11/16M18 Pre-licensure data: Almost all the case-reports of g
et al. [40] papillomavirus on national and  Australia, and HPV16/18 Injection site symptoms  SAE had weak or moderate o
(HPW) vaccines: international Europe, were the most eported  strength of evidence for E
A review of the agencies Germany, symptoms in one of the  causality E
international France, UK studies they were H
8
2
n
o
a3
5.

AE: Adverse event; bHPVv: Bhalent HPV vaccine; SAE: Senous adverse event.

Stillo et al. Expert Opinion 2015



Main evidences on HPV vaccines safety (1)

e Both vaccines are safe and well tolerated

« Site injection symptoms are the most frequent AEs
reported, pain being the most frequently referred.
Symptoms usually disappear shortly after vaccination
and the incidence decreases with the second and third
dose of vaccine.

 General symptoms such as headache, syncope and fever
are reported from 10 to 30% of cases, although no
significant difference has been observed between
vaccination and control groups.

« The incidence of SAEs is variable but in most cases
causal association is not proven. Additionally, the
occurrence of these events is similar in both vaccine and
control groups

Stillo et al. Expert Opinion 2015



Main evidences on HPV vaccines safety (2)

For specific categories of SAE (ADs, venous
thromboembolism, neurological syndromes) the absence
of correlation with the vaccination has already been

demonstrated

No deaths from the introduction of the two vaccines have
been attributed to HPV vaccination, but some cases have
been poorly investigated leaving room for speculation,
which could damage vaccination programs.

Some studies on the safety of the vaccine in groups other
than the primary target population (men, women older
than 25 years, HIV+ girls) have already been published
and have given satisfactory results comparable with
those in the primary target population

Stillo et al. Expert Opinion 2015



Complex regional pain syndrome (CRPS) and

Postural orthostatic tachicardia syndrome (POTS)

EUROPEAN MEDICINES AGENCY  Review concludes evidence does not support that
SCIENCE MEDICINES HEALTH -
HPV vaccines cause CRPS or POTS

Press release

05/11/2015

Review concludes evidence does not support that HPV vaccines
cause CRPS or POTS

Reports of CRPS and POTS after HPV vaccination are consistent with what
would be expected in this age group

The European Medicines Agency’s Pharmacovigilance Risk Assessment Committee
(PRAC) has completed a detailed scientific review of the evidence surrounding reports of
two syndromes, complex regional pain syndrome (CRPS) and postural orthostatic
tachycardia syndrome (POTS) in young women given human papillomavirus (HPV)
vaccines. These vaccines are given to protect them from cervical cancer and other HPV-
related cancers and pre-cancerous conditions, This review concluded that the evidence
does not suppert a causal link between the vaccines (Cervarix, Gardasil/Silgard and
Gardasil-9) and development of CRPS or POTS. Therefore, there is no reason to change
the way the vaccines are used or amend the current product information.

CRPS is a chronic pain syndrome affecting a limb, while POTS is a condition where the
heart rate increases abnormally on sitting or standing up, together with symptoms such
as dizziness, fainting and weakness, as well as headache, aches and pains, nausea and
fatigue. In some patients they can severely affect the quality of life. The syndromes are
recognised to occur in the general population, including adolescents, regardless of
vaccination.






Risultati dei trials clinici ‘storici’

~ | duevaccini anti-HPV sono

diversi, ma hanno dimostrato

entrambi una straordinaria

efficacia contro I'precursori
del cancro cervicale "

Nello scenario peggiore, per
entrambi | vaccini

efficacia >92%
contro CIN2+ 16/18

i




Il vaccino HPV bivalente
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Humnan Vacrines & immunatherapeutics 108, 1-16; August 2014; & 2014 Landes Bioscience

Immunogenicita a lungo termine , o N
Sustained efficacy, immunogenicity, and safety of

Anticorpi* vs HPV16 e HPV18 the HPV-16/18 AS04-adjuvanted vaccine
. . Final analysis of a long-term follow-up study up to 94 years
fan d 9-4 anni post-vaccination

Paulo 5 Maud'*, Cecilia M Roteli-Martins®, Mewton S De Carvalho?, Julic C Teixeira*, Paola C de Borba®, Nervo Sanchez®, Toufik
Zahaf’, Gregory Catteaw’, Brecht Geeraerts”, and Dominigue Descamps”
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£
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— PN
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Studio 001 Studio 007 Studio 023
92 soggetti nel gruppo vaccino hanno dati di immunogenicita nell’intervallo temporale M107-M113

== == == = |jvelli di anticorpi dopo infezione naturale
PRE = pre-vaccinazione; *Test ELISA. Analisi combinata delle sotto-coorti degli studi 001/007/023 .

1. RCP Cervarix - Febbraio 2015; 2. Naud PS et al. Human Vaccines & Immunotherapeutics 2014; 10:8, 2147-2162



Nuova schedula vaccinale




Studio HPV-048
Bivalente 2D vs 3D

Anticorpi vs HPV16 e HPV18 (Mese 60)

SUSTAINED IMMUNOGENICITY OF THE HPV-16/18 AS04-ADJUVANTED
VACCINE ADMINISTERED AS A 2-DOSE SCHEDULE IN ADOLESCENT GIRLS:
5-YEAR CLINICAL DATA AND MODELLING PREDICTIONS

artara Romenonek T . St i Fegusor’ s Pt e Donne’,UrichBeve Kain Sl Pt Hillmns’ Pemmere ek’ FovenceThomas”, rank ™

Cinetica della risposta anticorpale vs HPV-16 e HPV-18 (ELISA) nei due gruppi

2-dosi (9-14 anni) e 3-dosi (15-25 anni)

*
(Coorte ATP?*)
10000 J 10000
GMR (95% Cl) GMR (95% CI)
1.06 (0.78, 1.45) 1.01 (0.69, 1.48)
———— o
E 1000 -
= 2.
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Months after first vaccine dose
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Months after first vaccine dose

*Soggetti sieronegativi al basale

Romanowski B et al. ESPID 2014: Abstract 177



Bivalente 2D
Durata della risposta immunitaria

SUSTAINED IMMUNOGENICITY OF THE HPV-16/18 AS04-ADJUVANTED
VACCINE ADMINISTERED AS A 2-DOSE SCHEDULE IN ADOLESCENT GIRLS:
5-YEAR CLINICAL DATA AND MODELLING PREDICTIONS

Batara Romanons' Tio . Stz LndaFtgusor’ s Peters',Mar ionne, UrichBee’, K Schuze Pter Hilemanns' Pemmra Sk FoenceThomes' Sy

Durata (modellizzazione) della persistenza degli anticorpi al di
sopra dei livelli indotti dall’infezione naturale nel 95% delle donne

_ Piece-wise model Modified power law model
Antigen
2D(91ay) | 30(5-25y) | 2D(o-say) | 3D(s-asy)
HPV-16 24.4Y 22.0¥ Always Always
HPV-18 27.3¥ 21.5Yy Always Always

Modelli statistici indicano una durata simile (almeno 20 anni, o tutta la vita)

per le schedule 2-dosi (9-14aa) e 3-dosi (15-25aa)

Romanowski B et al. ESPID 2014: Abstract 177
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Studio HPV-048
Bivalente 2D vs 3D
Anticorpi vs HPV31 e HPV45 (Mese 48)

Immune response to the HPV-16/18 AS04-
adjuvanted vaccine administered as a 2-dose or
3-dose schedule up to 4 years after vaccination

Results from a randomized study

Barbara Romanowski't*, Tino F Schwarz® Linda M Fergusor®, Murde Ferguson?, Klaus Peters®, Mare Dionne’, Karin Schulze®,
Brian Ramjattar’, Peter Hillermanns®, Ulrich Behre®, Femmaraju Suryakiran'®, Florence Thomas™, and Frank Struyf

Cinetiche degli anticorpi vs HPV-31 e HPV-45 (ELISA) simili nei due gruppi
2-dosi (9-14 anni) e 3-dosi (15-25 anni)
(Coorte ATP*)
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*Soggetti sieronegativi al basale

Romanowski B et al. Human Vaccines and Immunotherapeutics 2014; 10 (5): 1-11



Studio HPV-048

Conclusioni

» Limmunogenicita del vaccino bivalente a 2-dosi nelle
adolescenti di 9-14 anni € NON-INFERIORE a quella della
schedula 3-dosi nelle ragazze/giovani donne di 15-25 anni

» Le risposte anticorpali vs HPV-16 e -18 e vs i tipi HPV non
vaccinali -31 e -45 presentano cinetiche simili con le due
schedule 2-dosi e 3-dosi

» La risposta immunitaria & sostenuta nel tempo fino a 4 anni
dopo la vaccinazione

» Il vaccino bivalente ha mostrato un profilo di safety
accettabile sia con la schedula 2-dosi che con quella 3-dosi

Romanowski B et al.. Hum Vaccines 2011; 7 (12): 1374-86; Romanowski B et al. Eurogin 2013



Posologia

La schedula di vaccinazione dipende dall’eta del soggetto.

Eta al momento della prima
iniezione

Immunizzazione e schedula

Dai 9 a1 14 anmi inclusi®

Due dosi da 0.5 ml. La seconda dose
somministrata tra1 5 e 1 13 mesi dopo la prima
dose.

Dai 15 anmi e oltre

Tre dosi da 0.5 ml ciascuna a 0. 1. 6 mes1**




Studi di efficacia sul campo



Bivalente

FULL PAPER

B)C

Effectiveness —
Introduction and sustained high coverage
of the HPV bivalent vaccine leads to a
reduction in prevalence of HPV 16/18
A 0301 = Unvaccinated and closely related HPV types
2 0254 |8 = Fully vaccinated T — —
2 0.20-
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_E 0.15-
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g U.1U7 W T T .
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*statisticamente significativo

Kavanagh K et al. BJC 2014; 110: 2804-2811




Bivalente
Effectiveness

Reduction of low- and high-grade cervical
abnormalities associated with high uptake
of the HPV bivalent vaccine in Scotland

» Significativa riduzione delle diagnosi di CIN nelle donne che hanno
ricevuto 3 dosi di vaccino rispetto alle non vaccinate:

»CIN 1--- > adjusted RR =0.71, 95% CI 0.58 - 0.87; P=0.0008
»CIN 2--- > adjusted RR = 0.5, 95% Cl 0.4 - 0.63; P=0.0001
»CIN 3--- > adjusted RR = 0.45, 95% CI 0.35 - 0.58; P=0.0001

»Nella donne piu giovani (1992), con un’adesione alla vaccinazione del
81.5% (74.1% con 3 dosi), l'adjusted RR vs la coorte 1988 (pre-
vaccinazione) e risultata pari a 0.49 (95% Cl 0.34 - 0.71 p=0.0002)

indipendentemente dallo status vaccinale

Kavanagh K et al. BJC 2014; 110: 2804-2811



Il vaccino HPV quadrivalente



Durata di Immunogenicita del Vaccino quadrivalente:

Long Term Follow Up Study di qHPV in Scandinavia e Islanda

® Immunogenicita dopo 10 anni attraverso
raccolta di sieri (~9 anni post-vaccinazione)

2 “LTFU Study of the immunogenicity of the
guadrivalent HPV(ghpv) vaccine in Scandinavia and
Iceland” Mary Nygard, IPV 2012 poster

- Immunogenicita verso i 4 tipi di HPV rimane
elevata a 9 anni dalla vaccinazione

® Efficacia e Sicurezza in giovani donne finoa 8
anni

2 “Long-term immunogenicity, safety and effectiveness
of qHPV vaccine in the Nordic countries”. Mary
Nygard, ESPID 2013 poster

- Nessun caso di “breakthrough” di CIN2
HPV 16/18 correlate e stato rilevato in PPP
fino a 8 anni dalla vaccinazione con gHPV

- Il vaccino gHPV ¢ efficace fino ad almeno
6 anni dopo la vaccinazione con un trend di
protezione continua fino a 8 anni dopo
vaccinazione

A LONG-TERM FOLLOW-UP STUDY OF THE IMMUNOGENICITY OF THE
QUADRIVALENT HPV (gHPV) VACCINE IN SCANDINAVIA AND ICELAND

Krigw , Joatin Ditinart
el ety e iy P SONnS Bt B e e  0 S 0 i U e B e vt e SYe s

- T P anaiy b B P ad COPEREACES METWREN (LI AVD gl ANY SO

"

.y —_——y

e e e b 5P gy s, Vo s i B -

G B w0n T o & st v 1% S e o4 | e—

— | e [

' B bt e 4 enbning tomentn 4 o ruy e . - T—T——
e
- » - D T . . » - —
et & bo oot s bt

cascTe
Chasactarize the vaccine mmate
of subjects snrzlied in FUTLAC 03
yoans wae
= Curwet datn we onimioary, ard GG teating &
et yut corrpiete

'11 "

L]

’

i
e g

'l!

RAoRE e Riewd darei
HEd B W
CH ER ORI T G

BEIly MEEES R4 neLl

|
l
|
t
nlg
|
I
|

rimeunoganicily ko MY Spen comtened n e GHY veccioe remers
o . tigh U yewrs following veccisation
=< 200y »Comtrung divcd s¥octeenees (See Poster 1753 by Kuger(me, ot
) e bowt meware of cortinung veccne |

of sercpontiviy e hglvy Secendernt on e metire of the weamy

CIN=cervical infraepithelial neoplasia; LTFU=long-term follow up; gHPV=quadrivalent human pupnormavirus.

1. Kjaer SK et al. Poster presented at: 28th International Papillomavirus Conference. November 30-December 6, 2012; San Juan, Puerto Rico.
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Studi di efficacia sul campo



Effetto iniziale del programma vaccinale anti-HPV verso

CIN 2/ 3 in Victoria, Australia: studio ecologico efficacia di campo

Riduzione delle lesioni precancerose del collo
dell‘utero a seguito del programma con vaccino
quadrivalente in Australia

Programma vaccinale Australiano
Ragazze 12-13 anni nelle scuole
Programma di catch-up 13-17 anni nelle scuole

Programma di catch-up 18-26 presso MMG

Screening raccomandato dai 18 anni con cadenza
biennale

Early effect of the HPV vaccination programme on cervical i\
abnormalities in Victoria, Australia: an ecological study

Julia M L Brothertan, Masha Fridman, Cathryn L May, Genevieve Chappell, A Marion Savile, Dorota M Gertig

Summary

Background Australia introduced a human papillomavirus (HPV) vaccination programme with the quadrivalent HPV - Lanet 2011, 7:2085-92

vaccine for all women aged 12-26 years between 2007 and 2009, We analysed trends in cervical abnormalities in  cee comment page 2057

women in Victoria, Australia, before and after introduction of the vaccination programme. Viturian ology Sevice
Registries, Victorian Gytology

Methods With data from the Victorian Cervical Cytology Registry between 2003 and 2009, we compared the incidence iﬂ::‘”’“‘m’““"c

of histopathologically defined high-grade cervical abnormalities (HGAS, lesions coded as cervical intraepithelial [HiEa——

neoplasia of grade 2 or worse or adenocarcinoma in situ; primary outcome) and low-grade cytological abnormalities ¢ yaypagosc

(LGAs) in five age groups before (Jan 1, 2003, to March 31, 2007) and after (April 1, 2007, to Dec 31, 2009) the G Chappel BAgpsc.

Entro i primi 3 anni dalla partenza del
programma vaccinale -2 riduzione
del 50% delle lesioni precancerose
CIN 2/3 nelle adolescenti vaccinate

Fonte: BROTHERTON J ET AL., LANCET GIUGNO 2011
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Early Direct and Indirect Impact of Quadrivalent HPV
(4HPV) Vaccine on Genital Warts: a Systematic Review

lpcarme Mawre - fn=oe e - Sactaes g

L v C Swcrnoci-lind - Eoaypher Lrupy

Riassunto dei dati di
vita reale osservati
dopo la
vaccinazione in
diverse nazioni

Vaccino Quadrivalente

verso i condilomi

genitali
Mariani et al. 2015

Paese Studio Anni dppo popolazione prmmpa}Ie di studio (anni di Efficacia di
il vaccino eta) campo
Fairley et al. 1 Donne < 28 25%
Donovan et al. 2 Donne <26 59%
Read et al. 4 Donne <21 94%
Australia Ali et al. 4 Donne <21 93%
Liu et al. 4 Donne 18-30 41%
Donne 12-17 89.9%
Smith et al. 4 Donne 18-26 72%
Donne 27-30 42%
Nuova Zelanda | Oliphant et al. 1,5 Donne <20 62%
Donne 15-19 37%
Flagg et al. Donne 20-24 12,70%
USA 4
Donne 25-29 9,80%
Bauer et al. Donne <21 34,80%
Danimarca | Baandrup et al. 2 Donne 16-17 anni 99%
Germania M'ko"'gl‘:zyk o Donne 16/17/18 45%
Svezia Leval et al. 3 Donne 17-18 25%




Nuova schedula vaccinale




Immunogenicita di 2 dosi di vaccino anti-HPV quadrivalente in

adolescenti vs 3 dosi nelle giovani donne (JAmA 013)

Studio indipendente condotto in
Canada sotto sponsorizzazione del
governo canadese

Quebec e British Columbia vaccinano
dal 2008 con due dosi a 0 - 6 mesi,
con una terza dose prevista a 60 mesi.

Metodologia: studio di fase 3
condotto in 830 soggetti reclutati fra
il 2007 e il 2011.

I ORICINAL CONTRIBUTION

Immunogenicity of 2 Doses of HPV Vaccine
in Younger Adolescents

vs 3 Doses in Young Women
A Randomized Clinical Trial

Simon R M. Dobson, MI»
Shelly McNeil, MD

Mare Dionne, MDD

Meena Dawar, MID

Gina Chrilvie, MID

Mel Krajden, MDD, PhID
Chantal Sauvagean, MD
w, MD
Tobias & Kollmann, MDY, PhD
Scott A. Halpenin, MDD
Joanne M. Langley, MD
Julie A. Bettinger, Ph)
Joel Singer, Phl¥
Deborah Money, MD
Dianne Miller, MDY
Monika Naus, MDD
Fawziah Marra, Pharml}
Eric Young, MDD

LOBALLY, CERVICAL CANCER IS
the second most common
cause of cancer morbidi
and mortali
Human papillomavirus (HPV) infec-
tion has been identified as a nec
cause for the development of ce
cancer, with HPV genotypes 1
r approximatel

Feor editorial comment see p 1832,

Author Video Interview available at
WIWW. jAma. Com.

@2013 American Medical Association. Al rights reserved.

Importance Global use of human papillomavirus (HPY) vaccines to prevent cervi-
cal cancer is impeded by cost. A 2-dose schedule for girls may be possible.

Objective To determine whether mean antibody levels to HPV-16 and HPY-18 among
girls receiving 2 doses was noninferior to women receiving 3 doses.

Design, Setting, and Patients Randomized, phase 2, postlicensure, multicenter,
age-stratified, noninfericrity immunogenicity shedy of 830 Canadian females from Au-
gust 2007 through February 2011. Follow-up blood samples were provided by 675
participants (81%).

Intervention Girls (9-13 years) were randomized 1:1 to receive 3 doses of quadri-
walent HPY vaccine at 0, 2, and 6 months (n=261) or 2 doses at 0 and 6 months (n=259).
Young women (16-26 years) received 3 dases at 0, 2, and & months (n=310). Anti-
body levels were measured at 0, 7, 18, 24, and 36 menths.

Main Outcomes and Measures Primary outcome was noninferionty (35% C1,
lower bound =0.5) of geometric mean titer (GMT) ratios for HPY-16and HPV-18 for
girls (2 doses) compared with young women (3 doses) 1 month after last dose. Sec-
ondary outcomes were noninferiority of GMT ratios of gifs receiving 2 ws 3 doses of
vacrine; and durability of noninferiority to 36 months.

Results The GMT ratios were noninferior for girks (2 doses) bo women (3 doses): 2.07
(95% CI, 1.62-2.65) for HPV-15 and 1.76 (95% CI, 1.41-2.19) for HPV Girls 3
doses) had GMT responses 1 month after last vaccination for HPV-16 o & milli-
Merck units per mL (mMU/mL) (95% CI, 6651-8952) and HPV-18 of 1730 mMU/mL
(95% CI, 1512-1980). The GMT ratios were noninferior for girls (2 doses) to girk 3
doses): 0.95 (95% CI, 0.73-1.23) for HPV-16 and 0.68 {95 % 1, 0.54-0.85) for HPV-
18. The GMT ratios for girs {2 doses) to women (3 doses) remained noninferior for all
genotypes to 36 months, Antibody responses in gids were noninferior after 2 doses vs
3 doses for all 4 vaccine genctypes at month 7, but not for HPY-18 by month 24 or
HPV-& by month 36.

Conclusions and Relevance Among girls who received 2 doses of HPY vaccine &
mcnths apart, responses to HPV-16 and HPV-18 one month after the last dose were
noninferior to those among young women who received 3 doses of the vaccine within
& months. Because of the loss of noninferiority to some genotypes at 24 to 36 months
in girls given 2 doses vs 3 doses, more data on the duration of protection are needed
befare reduced-dose schedules can be recommended.

Trial Registratien clinicaltrials. gov Identifier: NCTOO501137
JAMA. 2073, 2090170:1793-1802

WAL ITEL COFT

Author Affillations are listed at e end of this aride.
Cormesponding Author: Simon R M. Dobsan, MO,
(HPV-16 and HPV-18} or quadriva- Wacdne Evakiation Conter, University of Beish Co-

- - a1 r 1 lumnkia, f1 Columibia Childran's Hospetal, 950°W
(HPF ot T - 3 ,
|°“‘_-”“’ 6, HPV-11, HPV-186, and  3ge e, Vancouver, BCVEZ 4HA, Canada (scobzon

HPV-18) vaccine is the goal of immu-  Gow bea)

MABAA, May 1, 20 fal 309, Mo 17 1793



2-doses schedule — quadrivalent vaccine (pobson et al, 1AMA 2013)

| Popolazione | Numerodidosi ___
T e 013 annidieta 2 dosi a 0 e 6 mesi
m Femmine 9-13 anni di eta 3dosia0,2e6mesi

Femmine 16-26 anni di eta 3dosia0, 2, e 6 mesi

e Study population: Girls aged 9-13
years randomized 1:1 to 3 doses of

guadrivalent vaccine (0,2,6) or 2 doses

non inferior to those measured after
3 doses in women between 16-26
years, up to 36 months of follow-up

Table 3. Summary of Month 7,18, 24, and 36 Anti-Human Papillomavirus Competitive Immunoassay Geometric Mean Titers in the
Per-Protocol Population

Glrls, 8-13y Women, 16-26 y
(O 6) VS Women 16_26 yea r Old Who ! 2 Doses 3 Doses " 3 Doses GMT Ratio (95% CI), mMU/mL
’ ! ! ! airls airls ais
No.of  GMT (95% CI), No.of GMT (95% Cl), No.of GMT (95% CI), (2-Dose)Women (2-Dose)/Girls (3-Dose)/Women
. d 3 d O 2 6 Antibodies _Patients®  mMU/mL _ Patients® ~ mMU/mL _ Patients®  mMU/mL (3-Dose) (3-Dose) (3-Dose)
re C e I Ve O S e S at )&~ I I l . HPV-16 243 7457 (63888704) 251 7640 (6561-8896) Mggéh ! 3574 (3065-4169) 2,09 (1.61-2.71)° 0,98 (0.75-1.27) 214 (1.65-2.77)
HPV-18 243 1207 (1054-1384) 252  1703(1489-1946) 264  661(580-754)  1.83(1.46-2200 0.71(056-0.89) 2.57 (2.06-3.22)
HPV-6 241 2186(1846-2568) 248  1856(1571-2192) 256 938(796-1105) 2.33(1.76-3.00)  1.18 (069-1.56) 1.98 (1.50-2.62)
HPV-11 243 0348(2000-2638) 251 0006 (1869-2850) 260 1277 (1144-1427) 184(162-228) 1.12(002-1.36) 1.64(1.36-1.98)
PS A t H b d H i} Month 18 -
n I o y t It re s m e a s u re at HPV-16 06 1598(1333-1916) 98  1804(1508-2160) 92 837 (695-1008) 1.91(1.40-2.60) 0.89 (0.65-1.20) 216 (1.58-2.94)
’ ’ ’ HPV-18 9% 187 (106-177) 99 236(184-304) 95 T4(5795) 1.86(1.21-287) 0.58 (038-089) 8.21(2.00-4.9)
HPV-6 96 347(201-414) o7 351(204-418) 03 200(168-240)  1.73(1.28-2.34)  099(0.74-1.83) 1.75(1.30-2.36)
24 e 3 6 m o n t h s HPV-11 96 451(380-535) 90 424(359-502) 08 281(238-833)  160(1.20-2.14)  1.06(0.80-1.42) 151 (1.13-2.01)
Month 24
HPV-16 195 1414(1235-1618) 186  1780(1514-1008) 180  813(709-033) 174(1.382.19) 081(0.64-1.02) 214 (169-2.70)
HPV-18 195  132(109-160) 187  267(220-324) 202 91(76-110)  144(1.051.99) 0.40(0.36-0.68) 2.92(2.11-4.08)
HPV-6 193 276(243-313) 186 950(315-409) 195  197(173-224) 140(113-1.74) 0.7 (0.62-0.96) 182 (147-2.27)
° R R . . HPV-11 195  B68(324-420) 186 402(360-482) 206 267(285-808)  138(1.11-1.72) 0.7 (0.70-1.08) 1.58 (1.27-1.97)
esults: Antibody titres after 2 doses
. HPV-16 86 1151(018-1444) 83  1413(1120-1780) 86  678(540-850) 1.70(1.162.49) 081]0.55-1.20) 2.00 (1.42-8.07)
HPV-18 86 104 (77-141) 83 06 715395 146(088-241) 043(0260.78) 3.35 (20255
H M HPV-6 84 230195292 83 02 176(145218)  136(097-1.00) 064 (0.46-0.90) 212 (151-2.96)
I n gl r S a ge 9- 1 3 yea rs s Owe to e HPV-11 86 298 (244-364) 82 97 208(172-251) 148(1.03-1.99) 0.78(0.52-1.02) 197 (1.42-2.75)

Abbreviations: GMT, geometric mean titer; HPV, human papillomavirus; mMU/mL, mili-Merck units per mililiter .
&Number of negative samples available for a speciic HPV genotype at baseline. Per-protocel population criteria also required a negative HPV DNA vaginal swab resilt at baseline
for the specific HPV genotype
Results comesponding to the primary objective,

Titoli anticorpali misurati a distanza di diversi mesi dopo
I'ultima dose
24 mesi

07 mesi 36 mesi

Leggermente Inferiore
verso il tipo HPV 18

Leggermente Inferiore
verso i tipi HPV 6 e 18

Gruppo

Comparabili
Gruppo 2

Gruppo
Gruppo 3

Comparabili  Comparabili Comparabili



Attuale stato della vaccinazione HPV

nel target primario
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Stato di avanzamento della campagna vaccinale per I'HPV:
dati di copertura vaccinale al 31/12/2014 - Rapporto
semestrale

Cristina Giambi (Reparto di Epidemiologia di Malattie Infettive del CNESPS, ISS)

Tabella 1. Coorte di nascita 1997: CV per HPV per dose e Regione al 31/12/2014

Coorte 1997 % vaccinate con % vaccinate con
almeno 1 dose ciclo completo
Valle d'Aosta 76,9% 74,1%
Piemonte 69,6% 66,9%
Liguria 77,8% 73,8%
Lombardia 68,1% 64,7%
PA Trento 64,9% 63,2%
PA Bolzano 34,1% 26,7%
Veneto 81,2% 78,7%
FVG 75,1% 72,6%
Emilia-Romagna 79,6% 77,4%
Toscana 87,6% 83,8%
Marche 79,1% 76,9%
Umbria 81,4% 79,4%
Lazio 70,3% 67,1%
Campania 66,8% 64,9%
Abruzzo 78,4% 74,4%
Molise 74,4% 69,5%
Basilicata 87,4% 82,4%
Puglia 87,8% 83,1%
Calabria 77,2% 71,4%
Sicilia 66,9% 58,3%
Sardegna 90,0% 86,0%
74,6% 70,8%

Regione Veneto: dati al 30/09/2014
Regione Campania e Regione Umbria: dati al 30/06/2014

Una copertura pari al
75-76% per almeno
una dose di vaccino
e al 71-72% per ciclo
completo

Circa il 4% delle ragazze non
hanno completato il ciclo
vaccinale.

Tabella 3. Coorte di nascita 1999: CV per HPV per dose e Regione al 31/12/2014

Coorte 1999 % vaccinate con % vaccinate con
almeno 1 dose ciclo completo
Valle d’Aosta 74,6% 71,0%
Piemonte 71,1% 66,7%
Liguria 74,5% 71,5%
Lombardia 76,0% 75,0%
PA Trento 63,9% 61,9%
PA Bolzano 31,3% 27,7%
Veneto 80,4% 77,8%
FVG 71,9% 68,7%
Emilia-Romagna 78,5% 76,0%
Toscana 85,7% 82,3%
Marche 73,5% 71,0%
Umbria 83,2% 81,3%
Lazio 77,5% 73,3%
Campania 65,1% 60,9%
Abruzzo 76,5% 72,8%
Molise 79,3% 73,8%
Basilicata 83,6% 80,6%
Puglia 86,3% 81,8%
Calabria 79,0% 73,9%
Sicilia 68,8% 61,3%
Sardegna 84,6% 75,0%
75,8% 72,1%

Regione Veneta: dati al 30/09/2014
Regione Campania e Regione Umbiia: dati al 30/06/2014

Ampia variabilita di
copertura vaccinale per ciclo
completo tra le Regioni per
tutte le coorti:

* 27-86% per la coorte 1997,
* 27-84% per la coorte 1998,
* 28-82% per la coorte 1999,
* 31-82% per la coorte 2000.

Tabella 2. Coorte di n

ascita 1998: CV per HPV per dose e Regione al 31/12/2014

Coorte 1998

% vaccinate con
almeno 1 dose

% vaccinate con
ciclo completo

Valle d'Aosta 78,9% 75,5%
Piemonte 71,3% 67,5%
Liguria 78,6% 73,6%
Lombardia 71,3% 67,5%
PA Trento 66,7% 64,5%
PA Bolzano 31,5% 27,2%
Veneto 81,2% 78,6%
FVG 75,5% 72,3%
Emilia-Romagna 80,5% 78,3%
Toscana 85,7% 82,1%
Marche 78,2% 74,4%
Umbria 83,0% 80,7%
Lazio 73,5% 69,1%
Campania 65,6% 58,3%
Abruzzo 78,2% 74,2%
Molise 72,5% 68,9%
Basilicata 86,7% 80,5%
Puglia 88,2% 83,8%
Calabria 78,1% 74,1%
Sicilia 63,2% 58,2%
Sardegna 85,3% 76,6%
75,0% 70,9%

Regione Veneto: dati al 30/09/2014
Regione Campania e Regione Umbria: dati al 30/06/2014

Tabella 4. Coorte di n

ascita 2000: CV per HPV per dose e Regione al 31/12/2014

Coorte 2000

% vaccinate con
almeno 1 dose

% vaccinate con
ciclo completo

Valle d’Aosta 73,4% 68,5%
Piemonte 71,1% 67,4%
Liguria 74,6% 68,9%
Lombardia 79,2% 74,5%
PA Trento 62,4% 60,6%
PA Bolzano 34,7% 30,9%
Veneto 81,0% 77,8%
FVG 72,6% 68,3%
Emilia-Romagna 79,7% 77,0%
Toscana 85,8% 82,0%
Marche 73,9% 70,6%
Umbria 84,5% 79,6%
Lazio 75.,8% 71,2%
Campania 66,6% 60,8%
Abruzzo 76,8% 72,3%
Molise 84,6% 79,2%
Basilicata 84,7% 80,0%
Puglia 85,5% 79,3%
Calabria 75,1% 70,3%
Sicilia 62,0% 56,2%
Sardegna 83,8% 73,2%

75,8% 71,1%

Regione Veneto: dati al 30/09/2014
Regione Campania e Regione Umbria: dati al 30/06/2014




Figura 1. Andamento della copertura con almeno una dose di vaccino contro I'HPV
nelle coorti di nascita 1997-2002
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
Numero rilevazione copertura vaccinale HPV
Numero di rilevazione semestrale
Coorte| 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1997 | nd. | nd. | 61,0 | 66,3 | 67,7 | 68,8 | 69,9 | 69,9 | 70,6 | 73,8 | 74,1 | 74,0 | 73,8 | 74,6
1998 | 21,2 | 37,1 | 57,3 | 65,5 | 66,6 | 68,1 | 69,7 | 73,4 | 73,9 | 74,3 | 74,2 | 75,0
1999 | 179|372 56,3 67,1 |69,3| 73,2 | 744 | 74,3 | 74,9 | 75,8
2000 | 12,4 | 35,1 | 61,7 | 70,8 | 73,6 | 73,7 | 74,0 | 75,8
2001 | 20,2 | 43,6 | 65,3 | 70,3 | 72,2 | 73,6
2002 | 19,3 | 38,3 | 59,9 | 67,9

e Continuo incremento delle
coperture vaccinali per
tutte le coorti

-» a conferma del lavoro di
recupero effettuato ogni anno
su tutte le coorti oggetto di
chiamata attiva (incluse quelle
invitate nei primi anni della
campagna).

* Per le coorti invitate piu
recentemente vengono
raggiunte le stesse
coperture raggiunte per le
prime coorti invitate, ma
in tempi piu rapidi




Vaccinazione delle donne adulte




Perché vaccinare le donne adulte?

% La vaccinazione HPV si e dimostrata altamente efficace nella
prevenzione delle patologie HPV-correltate nelle donne

adulte (fino a 45-50 anni)

% | vaccini HPV proteggono verso la ricorrenza o riattivazioni
di malattie HPV correlate in soggetti con evidenza clinica di
pregresse infezioni non attive al momento della vaccinazione.

% Lavaccinazione anti-HPV in donne sottoposte a conizzazione
o a trattamento per VIN, ValN o GW determina benefici in
termini di prevenzione delle recidive

L)




Raccomandazioni della vaccinazione della donna adulta

Calendario per la vita

La vaccinazione HPV é raccomandata

e comunque, anche se in regime di

IL CALENDARIO VACCINALE PER LA VITA 2014 compartecipazione alla spesa, per tutte le
PREDISPOSTO DALLE SOCIETA SCIENTIFICHE ITALIANE donne fino alla massima eta indicata in

THE 2014 LIFETIME IMMUNIZATION SCHEDULE hed .
APPROVED BY THE ITALIAN SCIENTIFIC SOCIETIES scheda tecnica.

aliana di igiene, medicina preventiva & sanita pubblica

E’ infatti dimostrato che:
* Le donne gia infettate da un tipo di HPV
vaccinale beneficiano della vaccinazione

{5 Sogets flm@ FI%MG « E’ epidemiologicamente dimostrato che la

Pediatria v oo probabilita che una donna sia infettata da
Calendario Vaccinale per la Vita 2014 (Sitl, SIP; FIMP, FIMMG) tutti i tipi di HPV vaccinali € cosi bassa da
I e = e e B S e e e non giustificare un controllo dello stato di
Bl T e e infezione prima della vaccinazione, che
’\ = pertanto risulta sempre indicata nell’ottica

della protezione individuale.

* Inoltre, in caso di superamento di infezione
da un tipo di HPV vaccinale, 'immunita
naturale non garantisce la protezione dalla
reinfezione

| | coromministrare nesa stessa seduta | |\ optom & corommenatraone nets stessa seduta o sommnitraione i sedute separate l

| | R Ve e covegore s ok 1




La vaccinazione del maschio



HPV: un impatto estremamente rilevante sia

nelle donne che negli uomini — dati italiani
MASCHI FEMMINE

Nuovi casi/anno da HPV: Nuovi casi/anno da HPV :
44.049 41,334

Per ogni due donne con un
Maschi cancro HPV 16/18 correlato, Cancro della Vulva e Vagina

Wl Femmine ci sara un caso un maschio
_ Cancro Anale

affetto di CANCRO HPV
correlato:

@]
2 - w Cancro Cervicale

HSIL lesioni precancerose di alto
grado

LSIL lesioni precancerose di basso
grado e ASCUS

37,629 Condilomi Genitali

. * Fonte: Annual number of new cancer cases calculated based on crude incidence
Source_s. Forman e t al 2012 Vaccine b.ased on de Martel et al Lancet Oncol 2012 (cancers ) and rates from IARC database (1998-2002) and population estimate Eurostat 2008;
Hartwig et al. BMC Cancer 2012 (genital warts) ESTIMATES UK HPA 2007 . . -
AND GERMANY estimate Globocan 2008 for cervical cancer; published HPV prevalence rates were
applied (for Europe, when available)



Razionale per la vaccinazione anti-HPV

anche nel maschio

« Laprevalenza delle patologie HPV nei maschi e piu alta e costante lungo la
vita

Il maschio e colpito da 1/3 del totale di cancri causati da HPV 16 e 18.

* | condilomi genitali hanno un impatto importante sulla psiche dell’individuo
e della coppia, hanno un’alta incidenza e sono equamente distribuiti tra i
sessi

 Non esistono linee guida chiare per una diagnosi standardizzata di
patologie HPV-correlate nel maschio

« Ladiagnosi dei tumori nel maschi avviene di solito ad un stadio avanzato di
carcinoma, difficile di trattare

 Laprevalenza del virus permane a livelli elevati nei maschi di tutte le eta

« Se non vaccinato, il maschio rimarra sempre un serbatoio del virus

Per i maschi non esiste un programma di screening organizzato che consenta
la diagnosi precoce
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erenl HPV vaccination for boys?

A systematic review of economic studies
Vaccinazione anti-HPV anche per i maschi?

Una revisione sistematica degli studi farmaco-economici

Ersilia Sinisgalli,] Irene Bellini,! Laura Indiani,! Antonino Sala,! Angela Bechini,? Paoclo Bonanni,?
Sara Boccalini?

IScuola di specializzazione in Igiene e medicina preventiva, Univarsita di Firenze, Italy; 2Dip. Scienze della salute,
Universita di Firenze, Italy

Corresponding author: Ersilia Sinisgalli; e-mail: ersiliasinisgalli@libero.it

Abstract

Introduction. HPV vaccination is recommended in many countries, including Italy, for girls in their twelfth year of age. In some
countries, the goal of vaccination coverage has not been reached, and extension to boys has thus been debated.

Objective. Aim of this study is to perform a systematic review of pharmaco-economic studies considering the extension of HPV
vaccination to boys.

Methods. An electronic literature search was performed on Pubmed to identify studies published from 2005 to 2015 in Eng-
lish and ltalian. Four search strategies were used, including the terms «HPV», «boys», «vaccination», «economic evaluation»,
«cost effectiveness», and «epidemioclogical impact». Screening of titles, abstracts, and full texts was conducted, and economi-
cal evaluation of the extension of HPV vaccination to males was considered a criteria of inclusion. A total of 289 articles were
identified. Only 15 articles were finally considered pertinent.

Results. The extension of HPV vaccination to boys was cost-effective or potentially cost-effective in 53% and 7% of the studies,
respectively. Six studies did not positively evaluate the implementation of this intervention. However, taking into account both the
new two-dose vaccination schedule available for all subjects <13 years, and the dramatic reduction in the price of vaccines in the
last few years, the advantages of universal vaccination are more consistent.

Conclusion. The extension of HPV vaccination to boys is therefore foreseen to become increasingly implemented in the near
future.

(Epidemiol Prev 2015; 39(4) Suppl 1: 51-58)
Key words: HPV, boys, cost-effectiveness



Riassumendo...

AUTORE, ANNO Risultato con input originali | Risultato con input aggiornati
Elbasha 2007, USA v v
Kim 2007, Brazil A A
Insinga 2007, Mexico v v
Kulasingam 2007, Australia v Ve
it 2008, UK A v
Kim 2009, USA A v
Zechmeister 2009, Austria A v
Olsen 2010, Denmark v v Review precedenti
Elbasha 2010, USA v v — —_—
Autore |Anno| NCstudi Conclusioni principali
Chesson 2011, USA = v i I S _ _ S
Newalletal |2007 | 4 (2003-2004) |8 vaccinazione aggiuntiva dei maschi non & conveniente negli scenari pit plausibili
Pearson 2014, New Zealand A o Kimetal |2008 | 6(2004-2007) | Vaccinareimaschinon & costo-efficace rispetto ad aumentare la coperturanelle
Laprise 2014, Canada A v femmine
Burger 2014, Norway v Ve Brissonetal. | 2009 | 12 (2003-2008) | Sela copertura nelle femmine é elevata, non & costo-efficace vaccinare anchei
' maschi
Bresse 2014, Austria v e Marraetal. | 2009 | 13 (2003-2008) Non & costo-efficace rispettoalla vaccinazione delle solo femmine
Olsen 2015, Denmark v v eurissenet al| 2009 | 11 (2003-2008) La vaccinazione dei maschi non & costo-efficace
Favorevole Favorevole sotto alcune condizioni Garlandetal. [ 2010 | 5(2002-1009) | Necessariaanalisi costo-heneficio complessiva; probabile beneficio di salute ed
economico
Setoetal. |2012 | 29(2007-2010) |'aggiunta deimaschisupera e soglie tradizionali di costo-efficacia. | MSM sono un
target potenziale
La_ VaCCI n az I O n e u n Ive rS al e lowetal. |2012 | 18(2000-2010) |  Analogoaraggiungere alte coperture nelle femmine. Con adeguamento del
modello di CE, i dati probahilmente supporterebbero | vaccinazione maschile
an tl - H PV rl S u Ita C O S t O - Canfelletal. { 2012 | 3(2009-2011) |  Se possibile aumentare la coperturanelle femmine, vaccinare imaschinon
aggiunge benefici.
eff I C aC e ed e C 0 n O m I C am e n te ECDC | 2012 | 11(2004-2011) | La vaccinazione universale non & attualmente costo-efficace, ma da rivalutare se
schedula cambia e costisi riducono notevolmente
. . . . Jiangetal. | 2013 | 9(2004-2011) | Costo-efficace se consideratitutti outcome, prezzo ridotto e copertura nelle
sostenibile considerando | fenminesubotink
. Fasenfeld etal| 2013 | 25(2007-2012) Conclusioni contrastanti per diverse assunzioni sul vaccino
C O St I e Ia S C h ed u I a att u al e . Marshetal. [ 2014 | 8(2004-2011) Glistudi correnti hanno limitazioni; necessario una valutazione economica
omnicomprensiva del valore generato, ad oggi non disponihile

Contrario

Favorevole Incerto, in base alle condizioni




In Italia: Calendario per la vita 2014 : SITI,
FIMP, SIP, FIMMG

Calendario Vaccinale per la Vita 2014 (Sitl, SIP; FIMP, FIMMG)
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Vaccinazione universale:

una realta in 8 regioni italiane

1) Puglia - Nuovo calendario regionale con vaccinazione universale maschi 12enni in
gratuita e chiamata attiva.
DGR n. 958 del 20 Maggio 2014.

}:

2) Veneto - Pronto nuovo calendario regionale con vaccinazione universale maschi
12enni in gratuita e chiamata attiva.
DGR n. 1564 del 26 Agosto 2014.

3) Friuli-Venezia-Giulia - Nuovo calendario vaccinale anti-HPV,
vaccinazione universale dei maschi dal 2015. DGR n. 2535 del 18 dicembre
2014

4) Sardegna — Sassari- Offerta vaccinale universale dall’ASL di Sassari

5) Molise - Chiamata attiva 12enni femmine. Parere positivo Commissione vaccini
per vaccinazione universale. Delibera alla firma dell’assessore.

6) Liguria — Dicembre 2014 Vaccinazione universale maschi 12enni
DGR1701 22122014

7) Sicilia — Gennaio 2015 Vaccinazione universale

8) Calabria giugno 2015 offerta attiva e gratuita maschi dodicenni




Obiettivi:

Piano Nazionale Prevenzione Vaccinale - Raggiungimento di coperture vaccinali per ciclo completo
PNPV 2016-2018 di HPV

> 70% nelle dodicenni a partire dalla coorte del 2001,

> 80% nelle dodicenni a partire dalla coorte del 2002,

> 95% nelle dodicenni a partire dalla coorte del 2003.

- Raggiungimento di coperture vaccinali per ciclo completo
di HPV

- 270% nei dodicenni a partire dalla coorte del 2003,

- 2 80% nei dodicenni a partire dalla coorte del 2004,

- 295% nei dodicenni a partire dalla coorte del 2005.
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Costo efficacia della vaccinazione universale HPV - studio

BEST II* (Value in Health 2015)

Available online at www.sciencedirect.com

ScienceDirect

v el e
ELSEVIER journal homepage: www.elsevier.com/locate/jval

Cost-Effectiveness Analysis of Universal Human Papillomavirus
Vaccination Using a Dynamic Bayesian Methodology:
The BEST II Study

Katrin Haeussler, MSc'*, Andrea Marcellusi, MSc, PhD*~, Francesco Saverio Mennini, PhD*?,
Giampiero Favato, PhD*, Mauro Picardo, MD°, Giorgia Garganese, MD®, Marco Bononi, MD’,
Silvano Costa, MD?, Giovanni Scambia, MD®, Peter Zweifel, PhD’, Alessandro Capone, MD?,

Gianluca Baio, PhD?!

!Department of Statistical Scdence, University College London, London, UE; “Economic Evaluation and HTA, Faculty of Economics,
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“Department of Gynecology and Obstetrics, 5. Orsola-Malpighi Hospital, University of Eologna, Bologna, Italy; *Sodoecanomic
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ABSTRACT

Background: Human papillornavirus (HPV) plays a role in the devel- the basis of age-, sex-, and sexual behavioral-specific matrices to

* Bayesian modelling to assess the Effectiveness of a vaccination Strategy to prevent HPV-related diseases)



Risultati — ICER

* GIi ICER calcolati tengono conto di una schedula vaccinale a tre dosi in quanto, al

momento dell’elaborazione, non era ancora stata resa nota la nuova schedula a due dosi
per il vaccino quadrivalente.

* |l costo del vaccino & nettamente superiore a quello attualmente praticato nella realta
italiana

Intervento ICER

VS. (€ per QALY) Conclusione
comparatore

Vaccinazione Universale (12 aa)

VvS. 1.500
Solo Screening

Uintervento e
piu costo efficace

Vaccinazione Universale (12 aa)

VS. 11.600
Vaccinazion solo femmine (12 aa)

Uintervento e
piu costo efficace

Soglia di convenienza economica (NICE) = circa € 35.000 per QALY

| risultati indicano che la vaccinazione universale é costo efficace rispetto allo
screening nonché alla vaccinazione di sole femmine dodicenni.




Il vaccino HPV 9-valente




EUROPEAN MEDICINES AGENCY

ENCE MEDICINES HEALTH

26 March 2015
EMA/CHMP/76588/2015
Committee for Medicinal Products for Human Use (CHMP)

Summary of opinion?® (initial authorisation)

Gardasil 9

human papillomavirus 9-valent vaccine (recombinant, adsorbed)

On 26 March 2015, the Committee for Medicinal Products for Human Use (CHMP) adopted a positiv
opinion, recommending the granting of a marketing authorisation for Gardasil 9, intended for active
immunisation against human papillomavirus (HPV) diseases caused by 9 types of HPV (see full indicz
below). The applicant for this medicinal product is Sanofi Pasteur MSD SNC.

Gardasil 9 will be available as a suspension for injection. The active substance of Gardasil 9 is mad:
human papillomavirus type 6, 11, 16, 18, 31, 33, 45, 52, 58 major capsid L1 proteins in the form ¢
virus-like particles (ATC code: J07BM03). The L1 virus-like particles work by triggering a humoral
immune response that is effective against the real viruses when the body is exposed to them. The |
virus-like particles cannot infect cells, reproduce or cause disease.
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DETERMINA 24 seftembre 2015,

Claszificazione, ai sensi dell*art. 12, comma 5, legze 8 no-
vembre 2012, n. 139, dei medicinali per uzo nmane «CGarda-

zil 9 & «Lumarks - approvati con procedura centralizzata,
(Determina n. 12352015).

Indicazions terapeuniche

Gardasil 9 & indicate per I'immmmizzarione sttiva di ndividd a
partire dai © annd & ata contro le seguent patologie da HPV:

Lesiond precancerose @ o che colpiscono il collo dell utaro,
1z vulva, la vagina e 1'ano causat dai sototpi di HFV contenut nel
vaccino.

Condilonu genital {Comdyloma arumingta) causat da tpd spe-
cificd di HPW.

Vedere 1 44e51l informarioni important sni dat di
mamﬁﬂmﬂmmﬁm

L'nalizzo di Gardasil § deve essere stabilito in accordo con le rac-
comandazioni ufficisli



VACCINO ANTI-HPV 9-VALENTE:

Composizione
Vaccino HPV4 AAHS . Adiuvante
:
Vaccino HPV9 AAHS

0000«

AAHS =Amorphous aluminum hydroxyphosphate sulfate

eoe

Il terzo tipo piu frequente
Luxembourg et al. 2015 negli adenocarcinomi



Classifica dei 7 tipi di HPV responsabili di circa 30.000

casi dei tumori HPV-correlati in piu di 38 paesi

Rank Cervix Vulva Vagina Penis Anus HNCs
1 | HPV16 | HPV16 HPV 16 HPV 16 HPV16 | HPV 16
2 | HPV18 | HPV33 HPV 31 HPV 6 HPV18 | HPV 33
3 | HPV45 | HPV18 HPV 18 HPV 33 HPV33 |CHPV 35D
4 | HPV33 | HPV45 HPV33 | HPV4535 | HPV31 | HPV18
5 | HPV31 | HPv5s2 | HPv4558 | CHPV59) | HPV58,6
6 | HPV52 | CHPV56) | HPV52 | HPV 185211 HPV 45
7 | HPV5s | HPV 315874 HPV 58 HPV11 | HPV52

de Sanjoseé S, et al. Vaccine. 2012;30(Suppl 4):D1-83



Prevalenza attesa dei tipi HPV contenuti nel vaccino 9v e 4v

per le lesioni pre-cancerose e per i cancri da HPV

Prevalenza e contrinuto dei tipi HPV contenutiin entrambivaccini per le lesioni
pre-cancerose di alto grado = HPV4 ®m HPV9
+78% DI TUTTE +78% +80% #gﬁ . +21% + 8%
LE LESIONI PRE- : 82, , [ N rea BLS
CANCEROSE 64,1
DIAGNOSTICATE ’
NEI PROGRAMMI
DI SCREENING
Tutte le lesioni CIN2+ VIN2/3 ValN2/3 AIN2/3
POTENZIALITA Dol Prevalenza e contributo dei tipi HPV contenuti nei vaccinianti-HPV per i Cancri
COPRREIL*28% | o oy am e CHATS
COLLO = = 80 = o :
75
DELL'UTERO 70 79 65
RISPETTO ALLA
PROTEZIONE
DIRETTA DA
VACCINO
QUADRIVALENTE
Ca Cervice Ca Vulva Ca Vagina Ca Ano Ca Pene*

* Vaccini anti HPV non indicati per prevenire il cancro del-penre
pero dati di efficacia sono disponibili nella scheda tecnica pu nto



Vaccino 9-Valente
Razionale Epidemiologico

(Hartwig et al. 2015 Papillomavirus research)

LO StUd|O dImOStra || Ca rICO de”e S. Hartwig et al. / Papillomavirus Research § (11E1) BEE-2EN
patologie HPV correlate ai tipi HPV
6,11,16,18,31,33,45,52 e 58 in Europa
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Un vaccino 9-valente ha il potenziale di
ridurre di un ulteriore 19% diversi cancri
da HPV rispetto al vaccino contro HPV
contenente solo i tipi ad alto rischio 16 e

ype - specific relative contribution (%)

18.

Il cambio importante avverra verso la

riduzione delle lesioni pre-cancerose, CIN 2+ VIN23  ValN23  AIN2/3
H * . - - I -

circa un 80% in meno di lesioni CIN2+, esion type

60000

rispetto al vaccino attuale
/7 9% N

f

50000

Risultato osservabile anche dopo pochi
anni, in Australia le lesioni CIN 2+ si sono
gia ridotti di circa il 50% dopo 7 anni di
vaccinazione con il vaccino quadrivalente 2000 [—
nelle donne <21 anni. 10000

40000

¥
=

m anal cancer in men

w anal cancer in women
vaginal cancer in women

~ mvulvar cancer in women

m cervical cancer in women

30000

Con || 9'Va|ente dOpO pOChl annl Sl 0 all cancer cases HPV pos cases HPV 16/18positive HPV

potentially associated to cases 16/18/31/33/45/52/58

potrebbe arrivare al 82 % in meno HPV positive cases




Protocollo 001 (Studio principale di efficacia)

giovani donne (16-26 anni) : Obiettivi primari

Vaccino qHPV Riduzione delle lesioni (CIN, VIN,
ValN) ed infezione persistente dai
tipi HPV 31,33,45,52 e 58
Dimostrare la non Dimostrare
inferiorita immunologica efficacia clinica

000000 006E

Vaccino 9vHPV




Non-inferiorita della Sieroconversione al mese 7 (cLIA) in donne

alle quali e stato somministrato
il vaccino 9-valente vs 4-valente

Il criterio di non-inferiorita e stato riscontrato in tutti i 4 tipi
di HPV presenti nel vaccino 4-valente (p<0.001)

Risposta anti- Vaccino 9vHPV Vaccino qHPV

Anti-HPV 6 3.393 99.8 3.975 99.8
Anti-HPV 11 3.395 100 3.982 99.9
Anti-HPV 16 4.032 100 4.062 100

Anti-HPV 18 4.539 99.8 4.541 99.7




Incidenza delle lesioni da HPV 6/11/16/18 nel gruppo

vaccinato con il 9-valente vs quello con il 4-valente

Analisi di supporto — popolazione PPE

9vVHPV qHPV
(N=7,099) (N=7,105)

Cnoin es% Iy E5%CIr

HPV 16/18
CIN 2/3 or AIS 1/5715 0.6(0.0,3.3) 0/5732 0.0(0.0,2.2)
VIN 2/3 0/5762 0.0(0.0,2.00 0/5789 1.1(0.0,2.0)
VaiN 2/3 0/5762 0.0(0.0,2.0) 2/5789 1.1(0.1,4.0)
HPV 6/11/16/18
CIN (qualunque grado) 1/5823 0.6(0.0,3.3) 3/5832 1.8(0.4,5.1)
Condilomi 5/5876 2.7(0.9,6.3) 1/5893 0.5 (0.0,3.0)

* Rate is number of cases per 10,000 person-years




Efficacia di fine studio del vaccino HPV9 per i 5

tipi di HPV aggiuntivi 31/33/45/52/58*

> CIN2, VIN2/3, VaiN2/3
Tutte le CIN, VIN, VaIN

Infezione persistente a 6 mesi
Tutte le CIN

Tutte le VIN e VaIN

> CIN2

> CIN3

ASCUS HR (+)
Biopsie della cervice

Trattamento cervicale chirurgico

1/6016

3/6016
41 /5941
2 /5949
1/6009
1 /5949
0/5949

37 /5883
6/6013
4 /6013

38 /6017

127 / 6017
946 / 5955
110 /5943
18/6012
35/5943
7 /5943

506 / 5882
253 /6014
41 /6014

97.4% (85.0, 99.9)

97.7% (93.3, 99.4)
96.0% (94.6, 97.1)
98.2% (93.7, 99.7)
94.4% (67.7, 99.7)
97.1% (83.5, 99.9)

100% (39.4, 100)

92.9% (90.2, 95.1)
97.7% (95.1, 99.0)
90.2% (75.0, 96.8)



Efficacia verso I’'HPV 31, 33, 45, 52, 58
Popolazione PPE

Endpoint N2Y?az:;n No.qc:l-: F;\s:si/n
HPV 31 6-month PI 7 /5,251 150 /5,198
HPV 33 6-month PI 1/5,553 106 / 5,560
HPV 45 6-month PI 4 /5,649 124 / 5,658
HPV 52 6-month PI 11 /5,263 387 / 5,160
HPV 58 6-month PI 12 / 5,297 225 / 5,284

Efficacia
(95% Cl)

95.5% (90.7, 97.9)
99.1% (95.2, 100)
96.8% (92.1, 98.9)

97.3% (95.5, 98.7)

94.8% (91.0, 97.1)




Conclusioni efficacia

verso ’HPV 31, 33, 45, 52, 58

* Efficacia di circa il 97% per gli endpoints clinici
(incluso il criterio primario)

e Efficacia maggiore del 90% dimostrata anche
verso ogni tipo individualmente



Conclusioni



In conclusione

Elevata efficacia

Ottima sicurezza

Effectiveness dimostrata su ?R ,
infezioni prevalenti e condilomi AP =

Lunga durata della protezione nel tempo

Elevato impatto su tutte le patologie HPV-correlate

Disponibile nuova schedula vaccinale a 2 dosi (risparmio per
un ampliamento delle coorti vaccinate)

Profilo costo-efficacia favorevole

Indicazioni per nuove strategie vaccinali con offerta gratuita
(maschi e donne adulte)

Nuovo vaccino 9-valente altamente immunogeno ed efficace



Il successo di una campagna di
vaccinazione dipende non solo

dall’offerta gratuita di un vaccino,

ma anche
dall'accettazione della vaccinazione

da parte della popolazione target.



Main determinant in HPV vaccination

HCP active recommendation

Table 4

Predictors of HPV vaccination for all respondents (N =530).
Variable Odds ratio  95% CI p-Value
Student status (yes versus no) 2.79 1.53-5.09 <0.01
Personal importance of vaccine (very 7.69 4.22-14.01 <0.01

important versus other)

Physician discussion and 39.10-223.60 <0.01

recommendation (yes versus no)

Rosenthal et al. Vaccine 2010
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