HPV inekcia a moznosti jej
prevencie

Pavol Jarcuska

Klinika pre infekCne choroby
FNLP, KoSice



Casova zavislost’ HPV infekcie po prvom pohlavnom styku

Kumulativny vyskyt
HPV Infekcie
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Mesiace od prvého sex. styku

Winer et al, Am J Epidemiol 2003



VySsSie riziko infekcie HPV u adolescentov

 nizsia produkcia hlienu — kré¢ok maternice
 nedostatoCna imunita sliznice
 nedostatocna zrelost’ buniek

Squamocolumnar

Junction (SCJ)

External
Os

Photo courtesy of Daron Ferris, MD

Kahn et al, Curr Opin Pediat 2001
Roger et al, Curr Women Health Rep, 2002



>100 HPV typov

Kozné

(~40 typov) (~60 types)

“Bradavice na tele
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(16,18)
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typy
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Sliznicné

* Jow grade” abnormity krcka ¢ ,low grade” abnormity

maternice kr€ka maternice
- high grade* abnormity genitalne bradavice
kr€ka maternice * respiracné papilomy

erakovina kréka maternice /
konecCnika



Typy HPV zdruzeneé s rakovinou
krcka maternice
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Ako priebeha dalsi vyvoj infekcie
virusom HPV?

98 — 99% 1-2%



Prirodzeny priebeh HPV infekcie
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Predpokladane abnormalne vytery z krcka

maternice — data z USA
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Postihuje HPV infekcia iba krcok
maternice?
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Ako sa vieme chranit pred
HPV infekciou?



Moznost C. 1
Uplna sexualna abstinencia
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Moznost C. 2
Skrining

FOR THE INTRODUCTION OF HPV
VACCINES IN EU COUNTRIES

Stockhodm, lanuary 2008

Guidance Report | Stockholm, Januwary 2008

Guidance far the intraducton of HEV vaccines in EU countries

e OCS C

3. HPV VACCINES AND CERVICAL CANCER SCREENING

Patricia Claeys

Key points

Human papillomavirus (HPV) vaccines do not eliminate the need for cervical cancer
sCresning.

MNational authorities should continue their efforts to organise and improve the coverage
and quality of screening programmes, independent of vaccine introduction.

HPY vaccines will have an impact on the efficacy of existing scresning programmes,

W will need to be monitored closely.

Womnen need to be informed and motivated to attend screening programmes, even if
they have been vaccinated.




Moznost ¢.3
Vakcinacia




Kvadrival. vakcina

1 Kvadruvalentna vakcina

1 Rekombinantna vakcina — Sacharomyces
cerevisiae

1 Obsahuje purifikovane ,virus like particles”
hlavného kapsidového proteinu (L1)
— 20 mcg HPV 6 L1 VLP
— 40 mcg HPV 11 L1 VLP
— 40 mcg HPV 16 L1 VLP
— 20 mcg HPV 18 L1 VLP

— Adjuvant: 225 mcg aluminia— sulfat
aluminiumhydroxyfosfatu



Kvadrivalentna vakcina
Vakcinacna schéma

1 1. davka — 0. mesiac
12.davka - 2. mesiac
1 3. davka — 6. mesiac



Bivalentna vakcina

1 Rekombinantna vakcina 4L1 protein vo forme
neinfekCnych castic podobnych virusu (VLP)
vyrabany technologiou rekombinantnej DNA s
pouzitim bakulovirusoveho expresneho
systemu, ktory pouziva bunky Hi-5 Rix4446
pochadzajuce z Trichoplusia ni.

1 Obsahuje purifikovane ,virus like particles”
hlavného kapsidového proteinu (L1)
— 20 mcg HPV 16 L1 VLP
— 20 mcg HPV 18 L1 VLP
— Adjuvans: ASO4 (MPL + AIOH3) - 0,5 mg Al



Bivalentna vakcina —
Vakcinacna schéma

1 1. davka — 0. mesiac
12.davka - 1. mesiac
1 3. davka — 6. mesiac



NestacCi na ochranu proti HPV

prekonanie infekcie v minulosti?

Available online at www.sciencedirect.com
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ELSEVIER Vaceine 24 (2006) 5571-5583

www.clsevier.comfocatevaccine

Immunologic responses following administration of a vaccine targeting
human papillomavirus Types 6, 11, 16, and 18
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Hladiny titra protilatok GMT

Prekonana infekcia + vakcina
Vakcina

Prekonana infekcia

Plcebo bez prekonanej infekcie



Kedy je nejvyhodnejsie oCckovat™?

Comparison of the Immunogenicity and
Reactogenicity of a Prophylactic Quadrivalent
Human Papillomavirus (Types 6, 11, 16, and 18) L1
Virus-Like Particle Vaccine in Male and Female
Adolescents and Young Adult Women

Stan L. Block, MD=, Terry Nolan, PhD, MBBSE, Carlos Sattler, MD<, Eliav Barr, MD=, Katherine E. D. Giacoletti, M5tats, Colin [. Marchant, MD4,
Kavier Castellsagué, MD, PhD, MPH®, Steven A. Rusche, M5%, Suzanne Lukac, BS<, Janine T. Bryan, PhD<, Paul F. Cavanaugh, Jr, PhD=,
Keith 5. Reisinger, MD, MPHF, for the Protocel 016 Study Group

PEDIATRICS Yalume 118, Number 5, Movember 2006




TABLE 2 Noninferiority of GMTs in Girls and Boys Versus Women at Month 7 in the PPI Population
Assay (cLIA) Girls Boys Nomen GMT Ratio (95% Cl)
n GMT2 (mMU/mL) n GMT= (mMU/mL) n GMT= (mMU/mL) Girls/Women Boys/Women
Anti-HFV 6 423 428 1042 320 6701 46-1.91) 1818 (1.58-2.08)
Anti-HPY 11 423 428 15318 320 |.73b(1.50-2.00) 1LE7E(1.60-2.17)
Anti-HPY 16 424 427 5638 306 | 240 (1 .54-2.20) 2210 (1.84-266)
Anti-HFV 18 426 429 1212 340 202001 71-239) 2688 (2.24-3.19)

A Based on a statistical model adjusting for TEe,
E Noninferiority £ = .001.

TABLE3 MNoninferiority of Seroconversion Response at Month 7 in the PPl Population

Assay (cLIA) Girls Boys Women Differenceb Girls-Women Differencet Boys-Women
- o . " (25% Cl) (25% Cl)
n Seropositive, %@ n Seropositive, %6 n Seropositive, % '
Anti-HPV & 423 428 320 00(—059to1.3) 00(—1.0to13)
Anti-HPY 11 423 428 320 00 (—09t0 1.3y 00(—=10to13)
Anti—-HPY 16 434 427 306 00{=09t01.3) 00{=10t014)y
Anti-HPV 18 426 429 340 O8{—02t025) D6{—061024)

4 Based on astatistical model adjusting 1or reqion. Seropasitivity determinied relative to thresholds of 20, 16,
b Percentage point difference.

 Woninferiority P < 001,

20°and 24 mMUSmL far HPY &, 11, 16, and

, respectively.




Serum GMT with 95% CI, mMU/mL
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Hladina titra protilatok po 7 mesiacoch od zacatia
vakcinacie v zavislosti na veku

Immunogenicity Bridge
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ACIP presentation by Eliav Barr, February 2006
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(EU/mI)
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Immunobridging between Women 26-55 yrs
of age and Women 15-25 yrs of age (N=666)

Anti-HPV-16 IgG
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Bivalentna vakcina — korelacia medzi

hladinou protilatok v séere a hladinou
protilatok v cervikalnom hliene.

Anti-HPV-16

Anti-HPV-18

o 1525years  R=09031
26-45years  R=0.7280
46-55 years R=0.8753

0.5

Log ratio (anti-HPV-16/total IgG) in CVS

0

05 05 1 15 2 0.5 1 15 2 25 3
Log ratio (anti-HPV-16/total IgG) in serum Log ratio (anti-HPV-18/total IgG) in serum

Hladina protilatok v mieste infekcie je vemi dolezita

Presentation in plenary by T. Schwarz — Eurogin 2007



GSK HPV vakcina: AS04 vs AIOH,
Faza Il. kl. skus. Pamat'ova odpoved B lymfocytov
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Frequency of HPV specific memory B cells

Giannini SL, et al. Vaccine 2006; 24: 5937—49 * Statistically significant (p <0.05, Wilcoxon’s test)



Moze byt vakcina ucCinna aj proti typom HPYV,
ktoré neobsahuje a ktore vyvolavaju Ca?

Supergroup A
(Genital HPV)

Supergroup B
(EV-HPVs)

HFV 4
- WPV

__ HPV B0

g ~_—~HPV as
e HPV 52

Supergroup C
(Ungulate
fibropapillomaviruses)




Dékaz tvorby ,skrizenych protilatok®

u kvadruvalentnej vakciny Silgard.

Gardasil Total IgG Geometric Mean End Point Titers
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Uginnost bivalentna vakcinau na
najCastejsie serotypy HPV — HPV 008 -
sekundarny endpoint

VEIOR 0506 Cl
HPV-45 (A7) 8734 83 43, 97
HPV-31 (A9) 8734 42 17, 72
HPV-45/31 8734 60 28, 79
HPV-45/31/33/52/58 8734 41 20, 56
HPV-39/45/59/51/56 (A7+) 8734 29 8, 46
HPV-31/33/35/52/58 (A9) 8734 ck! 11, 50




5.5 Year Results: Evidence of sustained Cross Protection
against incident infection with types 45 & 31

HPV-45

= Vaccine
""" Placebo

Percentage without infection

0O 6 12 18 24 30 36 42 48 54 60 66
Time (months)

Vaccine efficacy: 88% [61-98]

100 *

90

80

HPV-31
pENSNY "l lllllll &
i,
l."‘;“tt'
L‘illll;‘
= Vaccine
""" Placebo

0O 6 12 18 24 30 36 42 48 54 60 66
Time (months)

Vaccine efficacy: 54% [15-76]

A similar picture has been observed for both HPV 45 and 31 up to 6.4 years



Klinické studie s HPV
vakcinou



Kadrivalentna vakcina
Poolovana analyza 4 studii

1 4 studie - 20 541 zien
- predovsetkym faza ll|
FUTURE* TRIAL
1 Vek 16-26 rokov

8 /3% pacientiek bez predchadzajuce]
expozicie k 4 hlavnym typom HPV (naive to
HPV 6, HPV 11, HPV 16, HPV 18)

1 2/% pacientiek malo predchadzajucu
expoziciu alebo prebiehajucu infekciu
jednym zo 4 hlavnych typov HPV



me NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IM 1812 MAY 10, 2007 VOL, 356 NO, 19

Quadrivalent Vaccine against Human Papillomavirus
to Prevent High-Grade Cervical Lesions

The FUTURE Il Study Group*




Per protocol analyza

Vaccine Group Placebo Group
End Point (N=6087) (N=6080) Vaccine Efficacy
Total Mo, of Total Mo. of
Subjects  Cases Ratey Subjects  Cases Ratef
% (95% CI)y
Lesions associated with HPV-16 or HPV-18
Subjects in per-protocel susceptible 5305 ] <(.1 5260 42§ 0.3 98 (86-100)9
population
Lesion type
Cervical intraepithelial necplasia 5305 i 0 5260 28 0.2 100 (86-100)
grade 2
Cervical intraepithelial necplasia 5305 ] <(.1 5260 29 0.2 97 (79-100)
grade 3
Adenocarcinoma in situ 5305 0 0] 5260 1 =0.1 100 {=0-100)
HFY type
HFYV-1& 4559 1 =01 4405 35 0.3 97 (34-100)
HFY-12 5055 i 0 4970 11 0.1 100 {61-100)




The NEW ENGLAND JOURNAL of MEDICINI

‘ ORIGINAL ARTICLE ‘

Quadrivalent Vaccine against Human
Papillomavirus to Prevent Anogenital Diseases

Suzanne M. Garland, M.D., Mauricio Hernandez-Avila, M.D.,
Cosette M. Wheeler, Ph.D., Gonzalo Perez, M.D., Diane M. Harper, M.D., M.P.H.,
Sepp Leodolter, M.D., Grace W.K. Tang, M.D., Daron G. Ferris, M.D.,

Marc Steben, M.D., Janine Bryan, Ph.D., Frank ]. Taddeo, Ph.D., Radha Railkar, Ph.D.,
Mark T. Esser, Ph.D., Heather L. Sings, Ph.D., Micki Nelson, B.S., John Boslego, M.D.,
Carlos Sattler, M.D., Eliav Barr, M.D., and Laura A. Koutsky, Ph.D.,
for the Females United to Unilaterally Reduce Endo/ Ectocervical

Disease (FUTURE) | Investigators
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HPV-001/007
Graf zobrazujuci ucinnost bivalenentej vakciny
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Aka bezpecna je vakcinacia
proti HPV?
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Zavazne vedlajsie prihody (SAE) v
studiach s bivalentnou vakcinaou

Serious Adverse Events (throughout study- up to 5.5 yrs)
Women reporting at least one SAE
Number of SAEs (reported as % of

N)

SUR]ECIWI IHUTAWAINTOHIISIUUY,
Withdrawal due to AE (%)
Withdrawal due to SAE (%)

Neboli zistené ziadne rozdiely v bezpecnosti, vyskyte vedlajSich
prihod a nutnosti prerusenia lieCby

Placebo = Al(OH),



Klinicky zavazneé vedlajsie prihody pocas
vakcinacie Silgard / placebo

Vakcina Placebo
(N=6075) (N=6076)
n (%) n (%)
Pacienti v sledovani 6019 6031
Pocéet (%) pacientov s:
zavaznejSimi vedl. prihodami (AE) 17 (0.3) 16 (0.3)
ZavaznejSimi s vakcinou zdruzenymi AE 3 (<0.1) 2 (<0.1)
Prerusenie vakcinacie pre zavaznejSie AE 2 (<0.1) 1 (<0.1)
prerusenie pre zavaznejSie AE zdruzené s 0 (<0.1) 1 (<0.1)
podanim vakciny
prerusenie pre umrtie* 2 (<0.1) 0 (0))

*Umrtia: 1x dopravna nehoda, 1x predavkovanie drogou




1 Celé roky hlfadalo fudstvo liek na lieCbu a
prevenciu rakoviny. Teraz, ked mame na
jeden z typov rakoviny najucinnejsiu
prevenciu — vakcinaciu, hfadaju mnohi
argumenty ako a preco ju nepouzit.



