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İnsan Papilloma Virüsü 
Human Papilloma Virus (HPV) 

 zarfsız, çift zincirli DNA virüsü 
 türe (insan) kısıtlı 
 >200 tip 
 8 kb genom, 8 gen 

 L1  virüs-like particle (VLP)  AŞI 
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Figure 2: Human papillomavirus lifecycle and organisation of its genome�Basal cells in the cervical epithelium rest on the basement membrane, which is supported by the dermis. Human papillomavirus is thought to access the basal cells through microabrasions in the cervical epithelium. After infection, the early human papillomavirus genes E1, E2, E4, E5, E6, and E7 are expressed and the viral DNA replicates from episomal DNA. In the upper layers of epithelium (the midzone and superficial zone) the viral genome is replicated further, and the late genes L1 and L2, and E4 are expressed. L1 and L2 encapsidate the viral genomes to form progeny virions in the nucleus. The shed virus can then initiate a new infection. Low grade intraepithelial lesions support productive viral replication. An unknown number of high-risk human papillomavirus infections progress to high-grade cervical intraepithelial neoplasias. The progression of untreated lesions to microinvasive and invasive cancer is associated with the integration of the human papillomavirus genome into the host chromosomes (red nuclei), with associated loss or disruption of E2, and subsequent upregulation of E6 and E7 oncogene expression. Reproduced from Woodman and colleagues.27 LCR=long control region. 




İnsan Papilloma Virüsü 
Human Papilloma Virus (HPV) 

Doğal seyir 
 Çoğu HPV enfeksiyonu -karsinojenik genotipler dahil- genelde 12 ay 

içerisinde geriler 
 >12 ay devam edenler kanser öncesi lezyona veya kansere 

dönüşebilir 
 Kanser öncesi lezyona dönüş için medyan süre 10 yıl 
 Latentlik 

 



* These include squamous 
intraepithelial lesions and cancers 
of the cervix, vagina, vulva, anus, 
and penis. Other high-risk types 
associated with squamous 
intraepithelial lesions include 33, 45, 
and 58. 
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Kadınlarda HPV ile ilişkili hastalıklar 

 Serviks kanseri 
 kadınlarda en sık görülen 4. kanser 

 senede 530 000 invazif servikal karsinom ve 260 000 ölüm 

 neredeyse tüm serviks kanserleri HPV infeksiyonu ile ilişkili 
 %50 HPV 16, %20 HPV 18, %19 31, 33, 45, 52, 58 

 yüksek risk: HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 ve 82 

 

 Vulvar ve vajinal kanser 



 Erkeklerde HPV ile ilişkili hastalıklar 
 penil kanser ve öncü lezyonları 

 

 Erkek ve kadınlarda HPV ile ilişkili hastalıklar 
 anogenital siğiller 

 %90’ı HPV 6 ve 11 ile ilişkili 

 genital bölge dışı siğiller 

 anal kanser 
 %90’ı HPV 16 ve 18 ile ilişkili 

 orofarenks kanseri 

 tekrarlayıcı solunum sistemi papillomatozu 



Anogenital infeksiyonun 
epidemiyolojisi 

 Küresel ölçekte anogenital HPV en sık gözlenen cinsel yolla bulaşan hastalık 
 

 Diğer CYBH’lar gibi cinsel aktif hale geldikten sonraki ilk 10 yılda tepe yapar 
 genelde 15 – 25 yaş arası 

 

 Cinsel aktif kadın ve erkeklerin >%80’inin ömürleri boyunca en az 1 kez 
HPV’ye maruz kaldıkları tahmin edilmektedir 
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4vHPV (16/18+6/11) 
kadınlar ♀ >2006 
erkekler ♂ >2011 
11 – 12 yaş arası aşıla 
yakalama aşısı 
 kadınlarda ≤26 yaş 
 erkeklerde ≤21 yaş 
 erkek + özel grup ≤26 yaş 
 
Çalışma kadınlarda (14 – 34 yaş) 
yapılmış 
4vHPV tipinin prevalansı araştırılmış 
Data from the National Health and 
Nutrition Examination Survey (NHANES)  
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NHANES is a population-based, cross-sectional survey conducted in 2-year cycles by the National Center for Health Statistics (NCHS) at the Centers for Disease Control and Prevention (CDC) to evaluate the health and nutrition of the U.S. population. 
Aşılanan ve aşılanmayan diye ayırmadan tüm topluma bakıyor. 
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The proportion of 14- to 19-year-olds reporting zero lifetime partners increased from 46.1% in 2003e2006 to 56.2% in 2013e2016. 




%86 ↓ 

%71 ↓ 



Cinsel ilişki (oral, anal veya vajinal) 
deneyimli kadınların analizi 
 14 – 19 yaş (19.3%  3.1%, 86% ↓)  
 20 – 24 yaş (17.9%  5.7%, 68% ↓)  

19.3% 

3.1% 

17.9% 

5.7% 

14-19 yaş 

20-24 yaş 



13.1% 

5.5% 

Tüm grup 
20 – 24 yaş 
 13.1%  5.5% (58% ↓)  2.9% (78% ↓) 
25 – 29 yaş 
 8.1%  6.9% (15% ↓)  5% (38% ↓)  
 
Prevalansta azalma (2007 ile 2015-2016 
karşılaştırması) 
 aşılanmışlarda %90 ↓ 
 aşılanmamışlarda %55 ↓  
 
Hemen hemen tüm kadınlar ”yakalama 
aşısı” yaptırmış 
  

2.9% 

8.1% 
6.9% 

5% 

20-24 yaş 25-29 yaş 
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Presentation Notes
Daha ayrıntılı; aşı olan ve olmayan diye bakıyor ve buradab sürü bağışıklığını öneriyor. 

To evaluate impact of the vaccination program, we determined HPV prevalence among 20–24 and 25–29 year-olds in three time periods: 2007, 2012–2013 and 2015–2016. Prevalence was ana- lyzed in the following HPV type categories: any 4vHPV type (VT; HPV 6/11/16/18), HPV 16/18, HPV 6/11, 3 types for which potential cross-protection from HPV vaccines has been reported (HPV 31/33/45), non-VT high risk (non-VT HR; HPV 31/33/35/39/45/51/52/56/58/59/66/68), and any of 37 HPV types detected by LA except HPV 6/11/16/18 (non-VT). 

In this evaluation of women screened for cervical cancer in an integrated health plan in the United States we found large decreases in VT prevalence among 20–24 year-olds in the vaccine era. There was a 58% reduction in VT prevalence by 6–7 years after vaccine introduction and a 78% reduction by 9–10 years. 




 HPV aşısı başlatılı >10 yıl oldu 
 kız çocukları ve genç kadınları aşılamanın toplumsal düzeyde etkisi? 

 HPV infeksiyonu 

 anogenital siğil 

 servikal intraepitel neoplazi 2+ (CIN2+) 

 gerçek hayat verisi 
 14 yüksek gelir ülkesinden 65 yayın 
 60 milyon bireyin veri analizi, aşı sonrası 8 yıllık takip  



%83 ↓ 
%66 ↓ 

%54 ↓ 

HPV İnfeksiyonu Prevalansı 

Presenter
Presentation Notes
After 5–8 years of vaccination, the prevalence of HPV 16 and 18 decreased significantly by 83% (RR 0·17, 95% CI 0·11–0·25) among girls aged 13–19 years, and decreased significantly by 66% (RR 0·34, 95% CI 0·23–0·49) among women aged 20–24 years. 

Most women aged 25–29 years were unvaccinated. 

For HPV 31, 33, and 45 (cross­protective types), there were substantial but non­significant decreases in prevalence in the first 4 years of vaccination among girls aged 13–19 years. However, after 5–8 years of vaccination, the prevalence of HPV 31, 33, and 45 decreased sig­ nificantly by 54% (RR 0·46, 95% CI 0·33–0·66) among girls aged 13–19 years, and decreased non­significantly by 28% (RR 0·72, 95% CI 0·47–1·10) among women aged 20–24 years. Among women aged 25–29 years the prevalence of HPV 31, 33, and 45 did not significantly change in the first 4 years of vaccination or after 5–8 years of vaccination. Finally, in all age groups, slight (but non­ significant) increases in prevalence of high­risk HPV types not included in the vaccine were observed (figure 2). 




%67 ↓ 
%54 ↓ 
%31 ↓ 

%48 ↓ 
%32 ↓ 

Anogenital Siğil Tanısı 
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In the first 4 years following the implementation of quadrivalent HPV vaccination, anogenital wart diagnoses decreased significantly among girls and women aged 15–19, 20–24 years, and 25–29 years. Additionally, non­ significant but substantial decreases were observed among unvaccinated boys aged 15–19 years (figure 3 

After 5–8 years of HPV vaccination, decreases in anogenital wart diagnoses were significant for girls and women aged 15–29 years and for boys and men aged 15–24 years (figure 3) 

Anogenital wart diagnoses decreased significantly by 67% (RR 0·33, 95% CI 0·24–0·46) among girls aged 15–19 years, decreased significantly by 54% (RR 0·46, 95% CI 0·36–0·60) among women aged 20–24 years, and decreased significantly by 31% (RR 0·69, 95% CI 0·53–0·89) among women aged 25–29 years. Among boys aged 15–19 years anogenital wart diagnoses decreased significantly by 48% (RR 0·52, 95% CI 0·37–0·75) and among men aged 20–24 years they decreased significantly by 32% (RR 0·68, 95% CI 0·47–0·98). 





Anogenital Siğil Tanısı 
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The rapid and significant decrease in anogenital wart diagnoses over time among girls, women, boys, and men aged 15–19, 20–24, and 25–29 years is clearly illustrated in figure 4, in countries vaccinating multiple cohorts of girls and women with high routine vaccination coverage. 

The decrease was slower in countries vaccinating a single cohort of girls or in countries with low routine vaccination coverage. In these countries, significant decreases in anogenital wart diagnoses among girls and women aged 15–19 and 20–24 years were only observed after 2 years of vaccination. Additionally, increases in anogenital wart diagnoses were observed among the oldest cohorts of men (figure 4). 




Servikal İntraepitel Neoplazi Tanısı 

%51 ↓ 
%31 ↓ 
%19 ↑ 
%23 ↑ 
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In the first 4 years following the introduction of HPV vaccination, significant decreases in CIN2+ were only observed among screened girls aged 15–19 years (figure 5; appendix pp 59–60). After 5–9 years of HPV vaccination, CIN2+ decreased significantly by 51% (RR 0·49, 95% CI 0·42–0·58) among screened girls aged 15–19 years and decreased significantly by 31% (RR 0·69, 95% CI 0·57–0·84) among women aged 20–24 years. However, in this same period CIN2+ increased significantly by 19% (RR 1·19, 95% CI 1·06–1·32) among screened and mostly unvaccinated women aged 25–29 years and increased significantly by 23% (RR 1·23 [95% CI 1·13–1·34]) among screened and mostly unvaccinated women aged 30–39 years. 




Servikal İntraepitel Neoplazi Tanısı 

çoğu 
aşılanmamış 
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CIN2+ significantly decreased among girls aged 15–19 years after 1 year of vaccination and among women aged 20–24 years after 3 years of vaccination (figure 6). By contrast, CIN2+ significantly increased among mostly unvaccinated women aged 25–29 and 30–39 years. 




 HPV aşısı ile HPV 16/18 infeksiyonu, anogenital siğil ve CIN2+ prevalansı 
genç kız ve kadınlarda anlamlı azaltıyor 
 çapraz koruma (HPV 31, 33 ve 45) görülüyor 

 sadece kız çocukları aşılansa da ”sürü bağışıklığı” etkisi ile genç ve erişkin 
erkeklerde anagenital siğil prevalansı düşüyor 

 

 ”multi cohort” ve yüksek (≥%50) aşılanma oranları ile bu etkileri daha hızlı 
görmek mümkün 
 

 Aşılama CIN2+ (servikal kansere en yakın sonlanım noktası) prevalansını 
anlamlı azaltıyor 



 HPV aşısı rutin olarak 11 ya da 12 yaşında yapılmalı 
 >9, ≤14 yaş ise 0. ve 6. – 12. ay olmak üzere 2 doz 

 Yakalama aşısı 
 >14 yaş veya immünkompromize (HIV+) ise 0., 1. – 2. ay, 6. ay olmak üzere 3 doz 

 >2006; kadınlar için ≤26 yaş 

 >2011; erkekler için ≤21 yaş veya MSM/ immünkompromize ise ≤26 yaş 

 Haziran 2019 
 Yakalama aşısı: herkes için ≤26 yaş 

 >26, ≤45 yaş için ”shared clinical decision making (kararı beraber alın)” 

 WHO: >9, ≤14 yaş kız çocukları hedef grup olarak görmekte 



 ABD: yılda HPV ile ilişkili 33700 kanser tanısı konuyor 
 12900 orofarengeal kanser 

 10800 serviks kanseri 

 6000 anal kanser 

 vajen, vulvar ve penil kanser 

 HPV aşısı ile bu kanserlerin çoğundan korunulacağı düşünülmekte 

 

 2017’de ≥1 doz aşı olan 13 – 17 yaş arası gençlerin oranı %65.5 
 Healthy People 2020’nin %80 hedefinin altında (2010’da ilan edilmiş) 

 



>26, ≤45 yaş için ”beraber karar alırken” düşünülmesi gerekenler: 
 >26 yaşındaki çoğu erişkin ile aşıyı konuşmaya gerek yok 
 Bazı erişkinler yeni HPV infeksiyonu için risk altındalar 

 herhangi bir yaşta yeni cinsel eş bir risk 

 Uzun dönemli, karşılıklı monogam ilişki içinde olanların yeni HPV infeksiyonu 
alma olasılıkları düşük 

 Öncesinde test yaparak infeksiyon durumunu anlamak uygun değil 
 Aşı etkinliği öncesinde birden çok cinsel eşi olanlarda ve immünkompromize 

bireylerde düşük olabilir 
 HPV aşıları profilaktik 





 Olunan HPV aşısı sayısı ile preinvazif servikal hastalık arasındaki ilişkiyi incelemek 
 ”Retrospective matched cohort” 
 9 – 26 yaş arası  ≥1 4vHPV aşı dozu; 1/2006 – 6/2015 arası 
 Papanicolaou yayma testi ile histolojik teyit 
 133,802 kadın (66541 aşı olan ve olmayan) 
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Among those aged 15 to 19 years, the hazard ratio (HR) for high-grade cytology for the 3-dose group was 0.84 (95% confidence interval [CI], 0.73-0.97), whereas the HRs for histologically confirmed preinvasive cervical disease for 1, 2, and 3 doses were 0.64 (95% CI, 0.47-0.88), 0.72 (95% CI, 0.54-0.95), and 0.66 (95% CI, 0.55-0.80), respectively. CONCLUSIONS: The receipt of 1, 2, or 3 doses of an HPV vaccine by females aged 15 to 19 years was associated with a lower incidence of preinvasive cervical disease in comparison with unvaccinated females, and this supports the use of any HPV vaccination in reducing the burden of the disease. 




Hazard ratio 
0.64 (0.47-0.88)  
0.72 (0.54-0.95)  
0.66 (0.55-0.80)  
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With respect to CIN II/III, there were fewer events in the youngest age group (<15 years), as expected, and the follow-up period was not long enough to draw definitive conclusions. Because members of the oldest age group (≥20 years) were more likely to be sexually active at the time of vaccination, it was inconclusive that HPV vaccination was associated with a lower risk. 
Among adolescent females aged 15 to 19 years old in our study, 1-, 2-, and 3-dose schedules were significantly associated with a lower risk in comparison with unvac- cinated females. 








• yüksek ve kalıcı  nötralizan 
antikor oluşumu 

• virüsün hedef dokuda 
nötralizasyona yatkın oluşu 

• ”sterilizing immunity” 

• tek dozla bile yeterli immün 
yanıt oluşabiliyor 

• devamlı spesifik antikor 
üreten uzun ömürlü plazma 
hücresi 

• serokonversiyon oranı %100 

• ergenlik öncesi  yaşlarda 
immün yanıt daha güçlü 
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Tek dozla bile etkili. Bu neye bağlı?
uzun ömürlü 
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Papillomaviruses have a unique life cycle in which production of virions occurs only in the terminally differentiated layer of a stratified squamous epithelium. However, completion of its pro- ductive life cycle depends upon establishing infection in the cells of the basal layer of the epithelium [58]. To ensure that initial infection occurs only in basal epithelial cells, the virus cloaks its cell surface receptor binding domain until after it has undergone a series of conformational changes. These changes are induced by binding specifically modified forms of heparan sulfate proteogly- cans specific to the basement membrane that separates the dermis from the epithelium [59] (Fig. 3). 
We have postulated that this unusual strategy of initiating infection on an acellular surface may increase substantially the susceptibility of the virus to serum-derived neutralizing antibodies in two ways [60]. First, exposure of the basement membrane to the virus requires disruption of the epithelial barrier, which results in direct exudation of capillary and interstitial antibodies at these sites. A consequence of this event is that HPV encounters an increasing concentration gradient of systemic antibodies at poten- tial sites of infection. This mechanism can explain why intramus- cular injection of the vaccine, a route that is a poor inducer of mucosal antibody responses, can be so effective in preventing a mucosal infection. 
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ÖZET 
HPV aşısı 

 2vHPV, 4vHPV ve 9vHPV 
 Kadın ya da erkek aşılananı yüksek riskli HPV tiplerinin neden olduğu kanserlerden 

koruyor 
 serviks kanseri, anüs kanseri, orofarengeal kanser, vulvar/ vajinal kanser ve penil kanser 

+ anogenital siğillerden koruyor 

 >9, ≤14 yaş: 0. ve 6.-12. ay toplam 2 doz 
>14, ≤26 yaş: 0., 1. – 2. ve 6.-12. ay toplam 3 doz (immünkompromizelerde de) 
>26, ≤45 yaş: etkinliği? 

 Hamilerde yapılmamalı; hamile kalırsa seriyi durdur 
 Aşı güvenli ve iyi tolere ediliyor; aşı sonrası senkopa dikkat edilmeli! 
 Aşı var olan lezyonları tedavi etmez 
 Aşı serviks kanseri tarama programını değiştirmez 
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Presentation Notes
In the current analysis, we report data from additional years and compare prevalence in two vaccine time periods, 2012–2013 and 2015–2016, approximately 6–7 and 9–10 years after national vaccine introduction, with prevalence in 2007. We report prevalence separately for 20–24 and 25–29 year-olds and also evaluate evidence of herd protection by comparing prevalence among unvaccinated women in the vaccine years with prevalence in 2007. 
Consecutive residual Sur- ePath (TriPath Imaging, Burlington, NC, USA) liquid cytology cervi- cal specimens from women aged 20–29 years undergoing routine cervical cancer screening at Kaiser Permanente Northwest (KPNW) were retained until target numbers in each age group were obtained (age groups: 20–24 year-olds and 25–29 year-olds). 
Infor- mation about HPV vaccination was extracted from the electronic health record as well as the Oregon state immunization registry. We only counted vaccination doses administered !30 days before specimen collection. We compared characteristics of women in the two vaccine periods (2012–2013 and 2015–2016) by age group and by vaccination history (receipt of !1 vaccine dose) using chi- square tests. 
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The replication cycle of the virus is integrally linked to epithelial differentiation (ie, the maturation of the keratinocyte). Initial infection of the basal stem cell occurs as the result of microscopic breaks in the epithelium [3,4]. The infecting HPV virions appear to attach to the basal stem cell via tissue-specific heparan sulfate proteoglycans [5-7].



Aşı Etkinliği  
efficacy/ effectiveness 

 24– 45 yaş kadınlar 
 birleşik sonlanım noktası 

 inatçı infeksiyon 
genital bölge dışı lezyonlar 
HPV tipleri 6, 11, 16 ve 18 ile ilişkili CIN 1+ 

 Aşı etkinliği (Castellsague ́ X et al. 2011) 
 per-protocol 88.7% (95% CI = 78.1–94.8) 

 intention-to-treat 47.2% (95% CI = 33.5–58.2)  

 



 3 profilaktik HPV aşısı 
 bivalent (2vHPV, Cervarix, GlaxoSmithKline) 16, 18 
 quadrivalent (4vHPV, Gardasil, Merck)   6, 11, 16, 18 
 9-valent (9vHPV, Gardasil 9, Merck)   6, 11, 16, 18, 31, 33, 45, 52, 58 

 2016 sonundan beri ABD’de sadece 9-valanlı aşı yapılıyor 

 10-2018: >9, ≤45 yaşa kadar kullanımı FDA onaylı 
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