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HPV Genomu ve Gen Uriinlerinin Fonksiyonlari

HPV genomu 3 bodlgeden olusmaktadir

Genomun %10'unu olusturan yukari akig
dizenleyici bélge (URRY); replikasyon orijini
(baslangi¢ bdlgesi) olup, transkripsiyon faktori
baglanma bdlgelerini icerir ve gen ekspresyonunu
kontrol eder.

HPV 16
7,908 bp
Gift Sarmalli Halkasal HPV genomunun %50'sini olusturan
DNA erken bolge (E1, E2, E4-E7); viral

replikasyon, hiicresel transformasyon
ve transkripsiyonda gorev alan 6 geni

r’ kodlamaktadir.
Geg bolgede, L1 ve L2 proteinleri
kendiliginden birleserek virionu T [

olusturmaktadir.

Taberna M et al. Human papillomavirus—related oropharyngeal cancer. Ann Oncol. 2017;28(10):2386-2398.
Cosper PF et al. Biology of HPV mediated carcinogenesis and tumor progression. Semin Radiat Oncol.
2021;31(4):265-273.



HPV ve Urettigi Proteinler

m E1:

— Initiate viral replication and regulate transcription of the viral genome
m E2:

— G2 arrest
m ES:

— Immune evasion; blocks host-cell differentiation and drives proliferation of

infected cells

m EG:

— Binds p53 and triggers its proteasomal degradation, so infected cells escape

apoptosis
m E7:

— Binds pRb and pushing the cell cycle toward uncontrolled proliferation

Palckova K etal 2026 The microenvironment of HPV associated cancers: From viral oncogenesis
to immunotherapy response Front in Imm



HPV Genom Yerlesimi

Integrated

* More frequent in
cervical cancer (CESC)
than in HNSCC

* Linked toworse
prognosis

Episomal

 Typical formin HPV-
associated HNSCC
* Anintact E2 gene means
higher viral load and higher
oncogene expression
+ Associated with better
patient outeomes

Mixed

* HPV-human DNA hybrid
episomes occur in both
tumor types

Palckova K etal 2026 The microenvironment of HPV associated cancers: From viral oncogenesis
to immunotherapy response Front in Imm



HPV Enfeksiyonu

Teal dots = HPV virions / @ Key events in the
R HPV life cycle
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Viral genome
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Spurgeon ME, Lambert PF. Viruses. 2017;9(8). pii: E219.



Virus Yasam Dongusu
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Servikal enfeksiyonlarin %90'l birkag yil icinde temizlenir

Normal

Maruziyet Gecici enfeksiyon Kalici enfeksiyon

Shiller JT et al. Human papillomavirus vaccines. In: Plotkin S, Orenstein W, Offit PA, Edwards KM, eds. Plotkin’s Vaccines. 7th ed. Elsevier; 2018:430-455.

de Sanjose S et al. The natural history of human papillomavirus infection. Best Pract Res Clin Obstet Gynaecol. 2018;47:2-13.

Meites E et al. Human papillomavirus. In: Hall E, Wodi AP, Hamborsky J, et al, eds. Epidemiology and Prevention of Vaccine-Preventable Diseases. 14th ed. Centers
for Disease Control and Prevention; 2021.

Crow JM. HPV the global burden. Nature. 2012;488:S52-S3.

Sudenga SL and Shrestha S. Key considerations and current perspectives of epidemiological studies on human papillomavirus persistence, the intermediate
phenotype to cervical cancer. Int J Infect Dis. 2013;17(4):e216-e220.
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Normal CIN1 CIN3 Cancer

Maruziyet Gecici enfeksiyon Kalici enfeksiyon

7 -

Normal mmmmp Productive Precursor N Invasive

cervix infection lesion cancer

Shiller JT et al. Human papillomavirus vaccines. In: Plotkin S, Orenstein W, Offit PA, Edwards KM, eds. Plotkin’s Vaccines. 7th ed. Elsevier; 2018:430-455.
de Sanjose S et al. The natural history of human papillomavirus infection. Best Pract Res Clin Obstet Gynaecol. 2018;47:2-13.

Meites E et al. Human papillomavirus. In: Hall E, Wodi AP, Hamborsky J, et al, eds. Epidemiology and Prevention of Vaccine-Preventable Diseases. 14th ed. Centers for Disease Control and Prevention; 2021.
Crow JM. HPV the global burden. Nature. 2012;488:S2-S3.

Sudenga SL and Shrestha S. Key considerations and current perspectives of epidemiol ogical studies on human papillomavirus persistence the intermediate phenotype to cervical cancer. Int J Infect Dis. 2013;17(4).e216-eZ
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Iki Ayri Bolge Benzer Patogenez

DYSPLASIA Low-grade squamous

High-grade squamous
CARCINOMA in situ intraepithelial lesion (HSIL)

Invasive CARCINOMA Invasive CARCINOMA

Palckova K etal 2026 The microenvironment of HPV associated cancers: From viral oncogenesis
to immunotherapy response Front in Imm



A hot but suppressed microenvironment
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Virlis Immiin Sistem
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Firsat: Immiin Diizenleme

Prognostic marker Defined as Tissue Impact on prognosis  Method Reference
Bregs CD19+IL10+ Tumaor Megative THC (74)
CD20+CD3+PNAd+/- Tumor Positive IHC (88)
GC+ TLSs Tumor Positive IHC, IF [65])
TL3s
13-chemokine signature Tumaor Positive In silico analysis (80)
CD20+PNAd+/- Tumaor Positive THC (14)
Meutrophils mRNA signature Tumor Megative In silico analysis (26)
neutrophil/lymphocyte ratio PEMC Negative Differential blood count (100)
HH neutraphil/lymphocyte ratio PBMC Negative Meta-analysis (59)
MI/M2 ratio mRNA signature Tumaor Positive In silico analysis (26)
CD33dimHLA-DR-CD6ab+CD 1 4- PEMC Negative Flow cytometry [125)
- CD33+1LAR+ Tumaor MNegative IF (124)
CD56+/CD57+ Tumor Positive Meta-analysis (143)
NK cells CD564 Tumor Positive HC (144)
CD56+/CD57+ Tumor Positive Meta-analysis (145)
mDiCs CLEC9A+ Tumaor Positive IF [169)
IRF7+BDCAZ+ Tumaor Negative IF [169)
pIxCs
CD123+ Tumor Negative IHC (171}
B cells CD1%, 1G] Tumaor Positive In silico analysis (66)
GC B cell signature . Tumor Positive scRNA-seq . (65)

Plackova K etal 2026 The immune microenvironment of HPV-associated cancers: from viral
oncogenesis to immunotherapy response Front. Immunol.



HPV Bulas Yollari

Pathway Source of HPV infected Details
Q

? g Mostly via vaginal

Seldom
transplacental or

0
Rare
Autoinoculation

Possibly via hands
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- 4 -

Coker KL etal 2026 High-Risk HPV in Men: A Hidden Threat to Public Health? Rev Med Virol.




HPV Prevalans: Kadin

' Servikal 6rneklerde
— Genel HPV: %11,7
— Sahra Alti Afrika (%24), Latin Amerika ve Karayipler (%16), Dogu
Avrupa (%14) Guneydogu Asya (%14).
| Ddunya genelinde ulkelere gore duzeltiimis
— %1,6 ile %41,9

Coker KL etal 2026 High-Risk HPV in Men: A Hidden Threat to Public Health? Rev Med Virol.



HR-HPV Erkeklerde Prevalans
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Coker KL etal 2026 High-Risk HPV in Men: A Hidden Threat to Public Health? Rev Med Virol.



Yuksek Riskli Anogenital HPV enfeksiyonunun cinsel deneyimli yetigkin
erkekler ve kadinlar arasinda yayginliklarinin karsilagtiriimasi:
Amerika Birlesik Devletleri, 013-2014a

Yaslara Gore Erkek ve Kadin HR-HPV Yayginhgi

Weighted Prevalence of HR-HPV, % (95% CI)

Age (years) PR (95% CI)
Females

Total 25.7 (23.4, 28.1)

20-24

25-29

30-39

40-49

50-59

20.7 (17.8, 23.9)

1.24 (1.07, 1.43)°

28.2 (23.2, 33.7)

39.2 (28.2, 51.6)

0.72 (0.49, 1.05)

33.0 (25.7, 41.2)

25.3 (19.3, 32.4)

1.30 (0.88, 1.94)

25.2 (221, 28.6)

19.2 (15.4, 23.6)

1.31(1.03, 1.68)b

22.6 (17.2,29.1)

15.4 (11.2, 20.8)

1.47 (1.11,1.94)®

26.9 (21.8, 32.5)

14.3 (10.6, 19.1)

1.88 (1.32, 2.66)"

Genel olarak, HR-HPV prevalanslari erkeklerde kadinlara gore anlamh sekilde daha yuksekti,

ancak cinsiyet farklari yas grubuna gore degisiyordu.

2 Overall analysis conducted in sexually experienced participants aged 14-59 years who had adequate HPV D NA typing results from self-collected penile swabs. Weighted estimates using the examination sample weights account for unequal probability of selection and nonresponse. HR-
HPV includes positivity to any of 14 types considered HR-HPV (16/18 31/33/35/39/45/51/XR(52)/56/58/59/66/68). PRs used females as the reference group.

b P<0.05.

Cl = confidence interval; DNA = deoxyribonucleic acid; HPV = human papillomavirus; HR-HPV = high-risk HPV; PR = prevalence ratio.

Lewis RM, et al. J Infect Dis. 2018;217(6):869-877.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5991084/

HPV Klirens

B Yas, immmun durum, sigara ve koenfeksiyonlar

— HIV negatif erkeklerde medyan klirens suresi :7.52 ay

— Herhangi HPV 16 klirens suresi 12.19 ay (%95 Cl 7.16-18.17)

B Genital HPV
— erkeklerde klirens 5.9 ay (HPV 16: 11 ay), %75 1 yilda duzelir

B Orofarenks’de kalici enfeksiyon riski daha ylUksek

B Erkekte orofarenks prevalansi kadina kiyasla 3 kat fazla

Coker KL etal 2026 High-Risk HPV in Men: A Hidden Threat to Public Health? Rev Med Virol.



HPV Klirens

Yasl erkeklerde klirens daha hizli olabilir

B Yagl kadinlarda ise reaktivasyon sik ve muhtemelen klirens
daha yavas

B Yuksek gelirli bolgelerde klirens daha hizli (Erken tan1? Asi
kapsami?)

B Kadinlarin ureme sagligi hizmetlerine ulasimi kolay, erkeklerde
stigma”?

B Sunnet

Coker KL etal 2026 High-Risk HPV in Men: A Hidden Threat to Public Health? Rev Med Virol.



HPV & HIV ile Yasayan Kisiler

High-Risk Anal HPV Genotype Distribution

Among People Living With HIV (N=50)
35
30 1 Non-16/18 HR-HPV
25 -
20 1 Multiple HPV in 37/47(78.7%)
15 -

10 4

Participants with each genotype (%)

N %) "}
N e »
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Araslan M etal 2026 Anal HPV Infection Among Turkish Men Living With HIV: A Cross-Sectional
Analysis From A Tertiary Referral Center



HPYV Tipleri

B Dusuk riskli tipler

Benign veya dusuk dereceli

servikal hucre anomalileri
Anogenital sigiller

Solunum yolu papillomlari

B Yuksek riskli tipler

Prekanseroz lezyonlar

Servikal kanser (Rahim agzi

kanseri)
Vajinal ve vulvar kanser

Anal kanser
Penil kanser

Orofaringeal kanser



HPV’ye Atfedilen Kanser Oranlari

100
90 84.8%
80 74.3%
70
60
50

40 28 60 33.1%
30 24.9% -0

88.3%

HPV attribution (%)

de Sanjose S et al; RIS HPV TT, VVAP and Head and Neck Study Groups. Burden of human
papillomavirus (HPV)-related cancers attributable to HPVs 6/11/16/18/31/33/45/52 and 58. JNCI Cancer
Spectr. 2019;2(4):pky045.

World Health Organization. Human papillomavirus (HPV) and cervical cancer. https://www.who.int/news-
room/fact-sheets/detail/human-papillomavirus-(hov)-and-cervical-cancer. Accessed: 1 October. 2021.



HPV lliskili Kanserlerde HR-HPV Tipleri
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de Sanjose S et al; RIS HPV TT, VVAP and Head and Neck Study Groups. Burden of human
papillomavirus (HPV)-related cancers attributable to HPVs 6/11/16/18/31/33/45/52 and 58. JNCI Cancer
Spectr. 2019;2(4):pky045.



Global Serviks Kanser Yuku 2022

ASR (World) per 100 000
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HPV'nin Yol Actigi Kanser Yuku

HPV'ye bagh kanser
vakalari

831.204

735.796 kadin - 95.407
erkek

422.935
378.897 kadin — 44.038 erkek

HPV'ye bagh olumler

Vakalarin %75,6 serviks kanseri

Sekiz kanser turu: serviks, orofarenks, anus, vulva, vajina, penis, agiz boslugu ve larenks

1. Jingyuan Zhang et al. Nature Sci Rep 2025 Jul 1;15(1):21048. doi: 10.1038/s41598-025-06700-8.. https://pubmed.ncbi.nlm.nih.gov/40593150/



Kuresel HPV kanser epidemiyolojisine genel bakis

Klresel HPV'ye bagli kanser vakalari, 2022

57.8% Asya Hindistan %23,5 - Cin %16,2

iki Ulke, dinyadaki HPV'ye bagli kanserin yaklasik %40'ini tasimaktadir.
15.4% Aup2
774

11.3% Afrika HPV iliskili kanser igin en yiiksek ASIR'e (77,4/100.000) ve en
yuksek ASMR (52,1/100.000) olan Ulke Eswatini'dir

Asya + Afrika kiiresel yukiin = %70'ini

Age-standardized incidence rate (ASIR)
Age-standardized mortality rate (ASMR)

1. Jingyuan Zhang et al. Nature Sci Rep 2025 Jul 1;15(1):21048. doi: 10.1038/541598-025-06700-8.. https://pubmed.ncbi.nlm .nih.gov/40593150/



Ayni hastalik, farkli sonuclar

Rahim agzi kanseri teshisi konulan her 100 kadindaki 61im orani (2024, vaka sayilari)

Afrika (124.627)

Latin Amerika & Karayipler (66.200)

Okyanusya (2.610)

Diinya Geneli (604.196)

Asya (336.441)

Avrupa (58.901)

Kuzey Amerika (15.417)

Afrika: Tani alan her 100 kadindan yaklasik 60 6liim VS. Kuzey Amerika: Tani alan her 100 kadindan 36 6liim

Sung et al. Global cancer statistics 2024 CA Cancer J Clin. 2026 Jul-Aug;76(4).e70090
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HPV’ye Atfedilen Kanser Oranlari
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Boyle Gitmez: 90-70-90
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A global strategy

In May 2018, the WHO Director-General announced a global call for action to eliminate cervical cancer,
underscoring renewed political will to make elimination a reality and calling for all stakeholders to unite behind
this common goal.

In August 2020 the World Health Assembly adopted the Global Strategy for cervical cancer elimination.

Now is the time to act to eliminate cervical cancer as a public health problem.

Achieving elimination

To eliminate cervical cancer, all countries must reach and maintain an incidence rate of below four per 100 000
women. Achieving that goal rests on three key pillars and their corresponding targets:

« Vaccination: 90% of girls fully vaccinated with the HPV vaccine by the age of 15;
« Screening: 70% of women screened using a high-performance test by the age of 35, and again by the age of 45;
« Treatment: 90% of women with pre-cancer treated and 90% of women with invasive cancer managed.



Eliminasyon Igcin 3 Adim

Asilama Tarama Tedavi

Prekanseroz lezyon veya servikal

yasina kadar HPV agisi ile tam kadar ve tekrar 45 yasina kadar hastalik tespit edilen kadinlarin

olarak asilanmasi yiiksek performansh bir testle %90"1inin tedavi edilmesi ve invaziv
taranmasi kanseri olan kadinlarin %90'Iinin

yonetilmesi/klinik takibinin yapilmasi

Kiz ¢ocuklarinin %90'inin 15 Kadinlann %70'inin 35 yasina

WHO 90:70:90 hedeflerine ulasiimasinin ve bu hedeflerin strdirtiimesinin, énimuizdeki on yillarda 78 distk ve orta gelirli
Ulkede 74 milyon yeni servikal kanser vakasini ve 62 milyon dlimu 6nleyecegdini tahmin etmektedir

HPV, human papillomavirus.
Word Health Organization. Global strategy to accelerate the elimination of cervical cancer as a public health problem. Avaibble at: hitps://www.who.int/publications /i/item/9789240014 107 . Accessed: June 19, 2023.


https://www.who.int/publications/i/item/9789240014107

HPV Enfeksiyonlari ve Lezyonlarinin Azaltilmasi:

HPV Asilari Gercek Dunya Etkinligi

PREMALIGN SERViKAL, VULVAR,
ANAL LEZYONLAR

S w® @ < + A<

YAYGIN HPV ENFEKSIYONLARI ANOGENITAL SiGiLLER RAHIM AGZI KANSERI
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Ulusal Asi Programlarina Gore HPV Asisindaki

Gelismelerin Haritalandirilmasi

Giincel Uygulanan Program:

wiand

kceldnd

Ulke genelinde rutin asilama

programina dahil edilen
bolgeler

I

r . ¥ :
v '“. an
Wity "
Niger

:‘J:’“"iumvn

Se1 Lanka

Bazi bolgeler

SOULTEAIN

Country has no immunization program
Higbiri

Sekil, Uluslararasi Asi Erisim Merkezi (International Vaccine Access
Center) izniyle uyarlanmistir. Harita. Erigim tarihi: 28 Ekim 2025.

HPV, human papillomavirus; NIP, national immunization program.
International Vaccine Access Center. Map. Available at: hitps://view-hub.org/vaccine/hpv. Accessed: October 28, 2025.


https://view-hub.org/vaccine/hpv
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HPV asisi icerigi:

Onkojenik
degildir.

\L

Enfeksiyon
olusturmaz.

Guglu bir
immunojendir.

/

iloma virlsii, DNA: Deoksiriboniikleik asit

ferans 1’den alinmistir.

Referans:

: 1. Hendrix S. J Am Osteopath Assoc. 2008;108(suppl 2):S8-S12.
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4vHPV ve 9vHPV Yapim Mekanizmasi

HPV

4vHPV asisi
HPV 16/18/6/11

o

Okaryotik |
sistem

(S. cerevisiae) \‘)

L1 kodlama bélgesi

L1 protein
monomer

HPV asi teknolojisi

9vHPV asisi
HPV
16/68/6/11/31/33/45/52/58

L1 proteinler
pentamer

5*L1 proteinler

Kendi kendine montaj

HPV-VLP

Bu asilar, viriis benzeri
partikiillerin (VLP'ler)
enfeksiy6z olmayan formuna
kendiliginden monte olan
HPV L1 kapsidproteinleri
kullanilarak rekombinant
DNA teknolojisi ile
uretilmistir.

HPV: insan papilloma viriisi, DNA: Deoksiriboniikleik asit, VLP: Viriis benzeri partikiiller.

Referans: 1. Yousefi Z, et al. Frontiers in Immunology 2022;12: 805695.

> J
4 )
VLP'ler viral DNA genomu
ve canli HPV icermez, bu
da bulasici degildir ve
onkojenik degildir.
VL -



HPV asilari uzun donem yuksek antikor uretir

HPV L1 viriis benzeri partikiil (VLP) asilari, klinik
calismalarda dikkate deger profilaktik ve yiiksek
kapsama oranlarinda etkinlik gostermistir.’

HPV asilan viicudu gelecekte HPV ile karsilastiginda
virtise baglanan ve hiicrelere bulagsmasini 6nleyen
antikorlar tretmeye tesvik eder.?

Mevcut HPV asilan, HPV yiizey bilesenleri tarafindan
olusturulan viriis benzeri pargaciklara (VLP’ler)
dayanmaktadir. VLP’ler bulasici degildir ¢iinkii viriisiin
DNA'sindan yoksundurlar.?

Dogal viriise gok benzerler ve VLP'lere karsi
antikorlar da dogal viriise karsi aktiviteye sahiptir.2

VLP'lerin gii¢lii bir sekilde immiinojeniktir, bu da
viicut tarafindan yiiksek diizeyde antikor liretimine
neden olduklari anlamina gelir.?

Sekil, referans 1'den alinmistir.

VLP: Viriis benzeri partikiiler, HPV: Insan papilloma viriisii, DNA: Deoksiriboniikleik asit

g BCR/VLP Sinyal Komplekslerinin Oligomerizasyonu )y

Tirozin
kinaz

Giigli Sagkalim/Proliferasyon Sinyalleri
Yiiksek Antikor Duizeyleri
Uzun Sire

Referanslar: 1. Schiller J, Lowy D. Vaccine 2018;36(32, Part A):4768-4773. 2. HIH, Human Papillomavirus (HPV) Vaccines

(Son erigim tarihi: 06.02.2025)
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Dunyada mevcut FDA ve EMA onayli HPV Asilari

~N \ 2vHPV? h

HPV 6 HPV 11 HPV 16 HPV 18 HPV 16 HPV 18
VLPs VLPs VLPs VLPs VLPs VLPs
20 pg 40 pg 20 pg 20 ug 20 pg 20 ug
N
9v HPV Asisi’ 4v HPV Asisi2 2v HPV Asisi®
* Premalign lezyonlar (rahim agzi, vulvar, vajinal ve anal) « Premalign lezyonlar (rahim adzi, vulvar, vajinal ve anal) * Premalign ano-genital lezyonlar
* Rahim agzi kanseri + Rahim agz! kanseri » Rahim agzi kanseri
* Anal kanser « Anal kanser * Anal kanser
* Vulva kanser * Vulva kanser
. Vajipal kellplser » Vajinal kanser
» Genital sigiller » Genital sigiller

o HPV modeli Modis Y, et al (2002). Atomic nodel of the papillomavirus capsid. EMBO J. 21: 4754-62'den alinmis ve renklendirimistir. HPV: insan papilloma viriisi  FDA: Amerikan Gida ve Ilag Dairesi, EMA: Avrupa llag Ajansi

Referanslar: 1. Gardasil 9 Kisa Uriin Bilgisi. 2. Gardasil Kisa Uriin Bilgisi, 3. Cervarix Kisa Uriin Bilgisi.



Global Asilama: Sadece Kadinlara Yonelik Asi

Programlarinin Etkisi

100 ~ —

Program Resilience
Female-Only Vaccination
B Male and Female Vaccination

Female-Only Vaccination
Full Coverage
Impaired Coverage

Female and Male Vaccination
Full Coverage
Impaired Coverage

HPV 16/18 Prevalence RAV (%)
(o]
o

80

20 25 30 35 40 45 50 55 60
Years Since Vaccination Introduction

Erkeklerin rutin asilanmasi, bir asilama programinin kapsama degerinin azalmasina karsi direncini yalnizca kadinlara yonelik asilamalara

kiyasla ~7 kat artirabilir.t

RAV, reduction attributable to vaccination.
aCalculations based on 2-dose completion in girls in the initial vaccination cohorts, with follow-up through 2014.

PResilience was defined as the propensity to maintain high vaccine effectiveness; calculated as the percentage difference in RAV estimated with and without temporary 50% coverage reduction within an existing routine
vaccination program.

Elfstrém KM et al. J Infect Dis. 2016; 213 (2):199-205. htips://pubmed.nchbi.nlm.nih.qov/26142436/,


https://pubmed.ncbi.nlm.nih.gov/26142436/

Catch-up ile Global agilama: Sadece Kadinlara Yonelik Asi
Programlarinin Dayanikliligi Uzerindeki Etkisi

100 7 — . e D DL —— Program Resilience

Female-Only Vaccination
B Male and Female Vaccination

95 Female-Only Vaccination I Program resilience achieved
Full Coverage from routine vaccination and
Impaired Coverage catch-up of males.

Female and Male Vaccination
Full Coverage
Impaired Coverage

HPV 16/18 Prevalence RAV (%)
(o]
o

20 25 30 35 40 45 50 55 60
Years Since Vaccination Introduction

26 yasina kadar erkeklerin rutin ve uzun sireli asilanmasi, bir asi programinin kapsama degerinin azalmasina karsi direncini sadece

kadinlara yonelik asilamalara kiyasla ~13 kat artirabilir.

RAV, reduction attributable to vaccination.

2Calculations based on 2-dose completion in girls in the initial vaccination cohorts, with follow-up through 2014.

YResilience was defined asthe propensityto maintain high vaccine effeciveness ; calculated as the percentage difference in RAV estimated with and without temporary50% coverage reduction within an existing routine vaccination program.
Elfstrom KM etal. J Infect Dis. 2016; 213 (2):199-205. http: bmednchinim nih g 6142438,
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4-valent HPV asisinin Gergek Dunya Etkisi ve Etkinligi

Asi1 Kadin Anogenital Sigil Uzerindeki Etkisi:

Global

US, Mann, 2019, 30-39 years
US, Mann, 2019, 25-29 years
US, Mann, 2019, 20-24 years
US, Mann, 2019, <19 years
NZ, Oliphant, 2017, >=20 years
NZ, Oliphant, 2017, <20 years
US, Flagg, 2018, 20-24 years
US, Flagg, 2018, 15-19 years
IT, Cocchio, 2017, 12-20 years

60%

64%

64%

(VCR=65%)

——— 40%

84%
(VCR=56%)

61%
(VCR=51%)
62%
(VCR=75%)

80%

20% 40% 60%

Percentage reduction (%)

0% 100%

US, Naleway, 2020,

31%

11-39 years 67%
UK, Checchi, 2019, 21-24 years | 20%, (VCR=55%)
) p——— )50/, 82%
UK, Checchi, 2019, 15-17 years 60% (VCR=85%)
CA, Steben, 2018, 20-24 years | 19%, 45% (VCR=48%)
IL, Laurie, 2017, 18-85 years [me——— 319, (VCR=80%)
[—— 14%
IL, Laurie, 2017, 35-44 years | 20%
p——— )59/,
IL, Laurie, 2017, 19-24 years 40% 52%
SE, Herweijer, 2018, 25-29 years | 229, (VCR=0.6%)
34% 48%

SE, Herweijer, 2018,

15-19 years

(VCR=30%)

CA, Guerra, 2016, 18-20 years (VCRE 2{)
AU, All, 2017, >30 years [ ({6$3=80%) 0% 88%
AU, Ali, 2017, 12-20 years . : . 2 . (VCRI=73%)
0% 20% 40% 60% 80%  100%

Percentage reduction (%)

Asi hedefli kadin yas gruplarinda AGW insidansinda azalmalar gézlemlenmeye devam etmektedir.

Daha geng yas gruplarinda daha biyik azalmalar (%88'e kadar) gbzlemlenmistir.

AGW, anogenital wart; AU, Australia; CA, Canada; DE, Germany; HPV, human papillomavirus; IL, Israel; IT, Italy; NZ, New Zeala nd; SE, Sweden; UK, United Kingdom; US, United States; VCR, vaccination coverage rates.
aSystematically reviewed observational studies on HPV vaccination to evaluate the reatworld impact and vaccine effectiveness of HPV vaccines; peer-reviewed publications within MEDLINE, Embase, and Google Scholar;
14 years of follow-up data; examine the role of GNV program in reducing the burden of HPV -related disease; the study is an update to the et al. 2016 review of realworld data (2007-2016).

bData based on Supplementary Figure 3 in the publication.
Wang WV, et al. Expert Rev Vaccines. 2022;21(12):1799-1

817.



4-Valentli HPV Asisinin Gergek Dunya Etkisi ve Etkinligi -
Asinin Erkek Anogenital Sigil Uzerindeki Etkisi: GLOBAL

NO, Orumaa, 2019, 12-35 years
DK, Orumaa, 2019, 16-17 years
US, Mann, 2019, >=40 years
US, Mann, 2019, 25-29 years
US, Mann, 2019, 30-39 years
US, Mann, 2019, <19 years

NZ, Oliphant, 2017, <20 years

IT, Cocchio, 2017 , 12-20 years ! . . . .
0% 20% 40% 60% 80% 100%

10% (APC)

2% (APC)

34% (APC)

33% (APC)

11% (APC)

8% (MSM)

44% (MSM)

57% (MSW
1% (MSM,

VCR=17%)

MSWo, (Msw,
VCR=56%)

83%

25% (MSW)
51% (

68%

Percentage reduction (%)

US, Naleway, 2020, 15-19 years

UK, Checchi, 2019 , 21-24 years
UK, Checchi, 2019 , 18-20 years
UK, Checchi, 2019 , 15-17 years

IL, Laurie, 2017, 35-44 years

IL, Laurie, 2017, 25-34 years

IL, Laurie, 2017, 19-24 years

IL, Laurie, 2017, <18 years

DE, Thone, 2017, 16-18 years
CA, Steben, 2018, >30 years
CA, Steben, 2018, 25-29 years
CA, Steben, 2018, 20-24 years
CA, Steben, 2018, 15-19 years
SE, Herweijer, 2018, 25-29 years
SE, Herweijer, 2018, 20-24 years
SE, Herweijer, 2018, 15-19 years
CA, Guerra, 2016, 15-17 years
AU, Ali, 2017, 21-30 years

AU, Ali, 2017, 12-20 years

68%

0%

20%

75%

40% 60% 80%

Percentage reduction (%)

100%

Asilanmamis erkeklerde AGW'de azalmalar, kadinlarin asilanmasindan dolayi herd immniteye baglaniyor

AGW, anogenital wart; AP C, annual percentage change; AU, Australia; CA, Canada; DE, Germany; DK, Denmark; HM, heterosexual men; HPV, human papillomavirus; I, Israel; IT, ltaly; MSM, men who have sex with men; MSW, men who have sex with women; NO, Norway; NZ New Zealand; SE, Sweden; UK, United Kingdom;

US, United States; VCR, vaccination cov erage rate.

ically reviewed ob:

| studies on HPV vaccination to evaluate the real-world impact and vaccine effectiveness of HPV vaccines; peer-reviewed publicaionswithin ME DLINE, E mbase, and Google Scholar;

14 years of ollow-up data; examine the role of GNVprogramin reducing the burden of HPV-related disease; the study is an update to the etal. 2016 review of real-world data (2007-2016).

2Cocchio 2017: Formales, the overall rate increased overthe studyperiod due to anal warts, while penile warts decreased. *Data based on S upplementary Figure 4 in the publication. °Checchi 2019: Signific ant reduction among HM, but not MS M.

Wang WV, et al. Expert Rev Vaccines.2022;21(12):1799-1817.




HPV Asilama Sonrasi GBO-MSM’de HPV Degisimi

W 5787 rektal swap
— 3291 (2017-19)
— 2496 (2021-24)

m HPV16/8

— %36 azalma

B HPV 16/18 Prevalans

Vaccination status
Unvaccinated (including vaccinated
on/after attendance)
Vaccinated (partial)”
Vaccinated (full)’

Time since vaccination
Within 1 year since initiation
Within 2 years since initiation
Within 3 years since initiation
=3 years since initiation

History of bacterial STI

HIV status: Person living with HIV

History of genital warts diagnosis (first
episode)

PrEP use at attendance”

1,821 (55.3%)
516 (15.7%)
954 (29.0%)

954 (29.0%)
479 (14.6%)
11 (0.3%)

0 (0%)

2,149 (65.3%)
681 (20.7%)

340 (10.3%)
255 (7.7%)

1,300 (52.1%)
256 (10.3%)
940 (37.7%)

326 (13.1%)
160 (6.4%)
146 (5.8%)
516 (20.7%)

1,767 (70.8%)
189 (7.6%)

161 (6.5%)
589 (23.6%)

— %16.6% (%95 Cl 15.2-18.1) vs %15.8 (%95 Cl 14.5-17.1)

Checchi M ETA 2026 Impact of the HPV vaccination programme on anal HPV infection in gay,

bisexual and other men who have sex with men: multi-site enhanced surveillance study in

specialist sexual health services in England Vaccine



HPV Asilama Sonrasi GBO-MSM’de HPV Degisimi
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Checchi M ETA 2026 Impact of the HPV vaccination programme on anal HPV infection in gay,
bisexual and other men who have sex with men: multi-site enhanced surveillance study in
specialist sexual health services in England Vaccine



zun donem veriler: 9 Valanh HPV asisi

16-26 yas arasi kadinlar

Calisma Dizayni!->

Temel calisma: Uzun dénem takip:
immiinojenisite ve etkililik Immiinojenisite ve etkililk
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1.ginde, 2.ayda ve 6.ayda agi
dozlan

Uzatma siiresi boyunca
gergeklestirien antikor testi

S
«d LLLN!

§

Temel ¢alismada etkililik
degerlendirmeleri54.aya kadar her 6
ayda bir yapiimistir.
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LTFU gahismasinda etkililik
Giin1 Ay48 vil 6 vil 8 Yil 12 Yll 14 deéeriendirme:eriherlyllda bir
] ] ] ] ] yapimistir.
ilk U
Calisma Temel Ara Analizler Ara Ara Dénemz‘:'Jgkip
Baslangia Calismanin (N=11,741)2 Analizler Analizler Analizleri
= 1a = 3 = 4
(N=14,215) oy (N=1448) (N=2029) (N=2029)55

16 yillik ikinci bir LTFU uzatmasi

(toplam 30 yillik takip)
planlanmaktadir.

HPV=human papillomavirus; LTFU=long-term follow up.
2Day 1: 7106 participants received 9-valentand 7109 participants received 4-valent HPV vaccines.
bWomen from Denmark, Norway, and Sweden who received 21 dose of the 9-valent HPV vaccine dose and conse nted to registry-based effe ctiveness LTFU.
1. Joura E, et al. New EnglJ Med. 2015;372(8):711-723. 2. Huh W, et al. Lancet 2017;390(10108):2143-2159. 3. Kjaer SK, et al. Hum Vaccin Immunother. 2021;17(4):943-949.



Uzun donem veriler: 9 Valanli HPV asisi

16—-26 yas arasi kadinlarda 14 yillik takip

« HPV 16/18/31/33/45/52/58 ile iligkili CIN-2 veya daha kotl yeni vaka gozlenmemistir.
LTFU analizi boyunca 9 valanli HPV asisi, HPV 16/18/31/33/45/52/58 ile iligkili
CIN2 veya daha kotu hastaliga karsi >%90 etkililik gostermistir.

10.362,6 hasta-yili takip suresine sahip 851 katilimcida, asi disi HPV tipleriyle iligkili toplam

19 CIN-2 veya daha kotu vaka gozlenmistir.

LTFU PPE

&)}
1

__________________________

-2-Year Interva}

Cases Count
per

Asi Asilamadan 14 yil sonra devam

etkinliginde eden uzun dénem koruma

azalma gozlemlenmistir; per-protokol
gorulmemi popllasyonda etkinlik >%90’dir.
0 * [ [ * -
4 6 8 10 12 14
9-valanh HPV Asisi 1. Dozdan Sonra Gegen
Solid dots represents observed case count = Expected case count!ll!jer VE=90% """ 1.83-Sigma Limit === 2.75-Sigma Limit

Shade area = time interval with insufficient follow-up time for assessing statistical significance

CIN=cervical intraepithelial neoplasia; HPV=human papilomavirus; LTFU=long-term follow-up; PYFU= person-years follow-up; VE=vaccine effectiveness.
aFor this first LTFU analysis, 2029 participants were followed up for 12.1 years post-Dose 3 (median: 12.4 years) or 12.6 years post-Dose 1 (median: 12.9 years).
*Points on the plot indicate the number of cases observed in each 2-year analysis interval starting from Year 4. Shaded intervals indicate time periods where the number of person-years of follow-up was insufficient to attribute statistical
significanceto the results in the time intervals. In unshaded areas, no points crossed the 1.83- or 2.75-sigma limits in the evaluable period from 4 to 12 years post vaccination, indicating maintenance of vaccine effectiveness above 90%.
Kjaer SK, et al. Oral presentation at the 31st EUROGIN 2026. Vienna, Austria. March 18-21, 2026.
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9 Valanli HPV Asisi

ilk enjeksiyon sirasinda 9-14 yas (14 yas dahil) arasinda olan bireyler!
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2.doz, ilk dozdan sonraki 5 aydan énce uygulanirsa, 3. doz mutlaka uy gulanmalidir.
2.doz ilk dozdan sonraki 5 -13 ay arasinda uygulanmalidir.
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2.doz, ilk dozdan enaz 1 ay sonra uygulanmalidir. 3. doz, 2. dozdan enaz 3 ay sonra uygulanmalidir.

Tiim dozlar 1 yil icinde tamamlanmaldir.’

HPV: insan papilloma virlisii

Pozoloji

llk GARDASIL® 9 dozunu alan

bireylerin, agilama programini

GARDASIL® 9 ile tamamlamasi
onerilmektedir.

Gardasil® 9 i¢in HPV asilarinin
birbirlerinin yerine kullanimi
calismalar1 yapilmamistir.

Gardasil® 4 ile 3 doz asilanan
kisiler GARDASIL® 9’un 3 dozunu
alabilirler.

Referans: 1. Gardasi® 9 Kisa Uriin Bilgisi.




Eliminasyon Igcin 3 Adim

Asilama Tarama Tedavi

Prekanseroz lezyon veya servikal

yasina kadar HPV agisi ile tam kadar ve tekrar 45 yasina kadar hastalik tespit edilen kadinlarin

olarak asilanmasi yiiksek performansh bir testle %90"1inin tedavi edilmesi ve invaziv
taranmasi kanseri olan kadinlarin %90'Iinin

yonetilmesi/klinik takibinin yapilmasi

Kiz ¢ocuklarinin %90'inin 15 Kadinlann %70'inin 35 yasina

WHO 90:70:90 hedeflerine ulasiimasinin ve bu hedeflerin strdirtiimesinin, énimuizdeki on yillarda 78 distk ve orta gelirli
Ulkede 74 milyon yeni servikal kanser vakasini ve 62 milyon dlimu 6nleyecegdini tahmin etmektedir

HPV, human papillomavirus.
Word Health Organization. Global strategy to accelerate the elimination of cervical cancer as a public health problem. Avaibble at: hitps://www.who.int/publications /i/item/9789240014 107 . Accessed: June 19, 2023.


https://www.who.int/publications/i/item/9789240014107

3 Temel Strateji Projeksiyonu

— Status quo — Vaccination and one lifetime screen
25 Waccinationanly  —— Waccination and two lifetime screens
, Hedefler %90 %70 %90
B [ Disuk ve alt orta gelirli Ulkelerde 2030'a kadar
g g 90-70-90 hedefleri ulasilirsa, medyan rahim agz
% £ 15 kanseri insidans orani 2045'e kadar %42, 2120'e
= o N .
= § <10 cases per 100000 kadar ise %97 oraninda disecektir
5 § . women-years threshold ] Onlenen rahim agz kanseri élimlerinin medyan
R e e Y N kUmlatif sayisi: 23
[
SE =4 cases per 100000 * 2030'a kadar 300.000
= g4 i women-years threshold
""" ot T * >2070'e kadar 14 milyon
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Figure modified with permission from Brisson M, et al. Lancet. 2020;395:575-590

1.Brisson M, etal. Lancet. 2020;395:575-590; 2. World Health Organization. Global strategy to accelerate the elimination of cervical cancer as a public helth problem. Available at: hitps://www.who.int/publications-detail-redirect/9789240014107.
Accessed: June 19,2023; 3. Canfell K, et al. Lancet. 2020 Feb 22;395(10224):591-603.
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Bor’'un Pazari Karisik

Nanocarrier-based therapeutics
siRNA-mediated E6/E7 silencing
CRISPR-based disruption of the HPV genome
Therapeutic vaccines

Immune checkpoint inhibition

yO T-cell-based immunotherapy

Patra S etal 2026 Beyond conventional therapies: immunotherapeutic strategies targeting HPV -
associated cervical cancer Immunotherapy



HNSCC

B HNSCC olan kadin ve erkeklerde HPV asisi
B n=162

— 24 tanidan 1 yil icinde, 79 tani oncesi
B Propensity score match

— Kadinlarda asi tani oncesi daha sik

— HPV agilamasi 2 yillik sag kalim %97 vs 92
— HPV agilamasi 5 yillik sag kalim %93 vs 74

Kim ME etal 2026 Adjuvant HPV Vaccination and Survival in Oropharyngeal Squamous Cell
Carcinoma: An Exploratory Analysis of a Real-World Database. Laryngoscope Investig
Otolaryngol



HPV enfeksiyonu edinme riski, hem kadinlarda hem erkeklerde yasam boyu

devam eder.

Cogu eriskin, HPV asisinda yer alan tum tiplerine karsi hentuz korunmus
degildir ve dogal bagisiklik tam koruma saglamaz.

HPV asilarinin, erigkin kadin ve erkeklerde koruma sagladigi gosterilmistir

HPV asilarinin, adolesanlarda, erigkinlerde, erkeklerde ve kadinlarda yuksek
etkinlik gosterdigi; daha once HPV'ye maruz kalmis olanlar dahil, 18 yila kadar
siren koruma sagladigi ve Avrupa Kisa Uriin Bilgisi'nde (SmPC) yas siniri

bulunmadigi gosterilmistir

Eriskin nafusun asilanmasi, eliminasyon hedeflerine ulasiimasini hizlandirabilir
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