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Človeški papilomavirusi (HPV)

❖Najpogostejša spolno prenosljiva okužba

❖Družina Papillomaviridae (PV)

❖Krožna, ds DNA (7.500-8.000 bp)

❖220+ genotipov HPV, 14 visokorizičnih
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Varnost cepiv proti HPV
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Dolgotrajna učinkovitost?



Lancet Infect Dis. 2021:S1473-3099(20)30873-2.



Navzkrižna reaktivnost?



PubMed and Embase databases were searched to identify randomized controlled trials (RCT) and observational studies 
published between 2008 and 2019 reporting on efficacy and effectiveness of HPV vaccines in women against non-vaccine 
types 31, 33, 45, 52, 58, and 6 and 11 (non-bivalent types). 

Key outcomes of interest: vaccine efficacy against 6- and 12-month persistent infection or genital lesions, and type-specific 
genital HPV prevalence or incidence.

The cross-protective effect of the 2vHPV and 4vHPV vaccines is not consistently demonstrated. 

Cross-protective effects toward only some non-vaccine HPV types—HPV 31 and 45 for the 2vHPV and HPV 31 for the 
4vHPV vaccine, few reported significant cross-protective effect for HPV types 33 and 52.

None of the reported cross-protective effects of the 2vHPV and 4vHPV vaccines compares to the observed efficacy of the 
9vHPV vaccine (95% efficacious to prevent the endpoints of the 5 HPV types 31, 33, 45, 52, and 58).

Cross-protection wanes over time, efficacy does not appear to exist in < 3 doses of the bivalent vaccine.

For all HPV types, cross-protective effect has a lower magnitude versus direct protection provided by the vaccines.



Alternativne sheme



Anti-HPV GMTs (based on cLIA) after the last 9vHPV 
vaccine dose, by vaccination regimen

Pediatrics. 2021;147(1):e20194035.



Single dose versus standard regimen

No established threshold of HPV titer that indicates protection!

Non-inferiority was not demonstrated for 2vHPV or 4vHPV vaccines at any time point; however, data were limited!!!

Secor AM, et al. Vaccines (Basel). 2020;8(4):618.



no established threshold of HPV 
titer that indicates protection!

Extended interval (at least 12 m) versus standard regimen

Non-inferiority demonstrated for all 
three vaccines at multiple time points 
for both HPV 16 and HPV 18 titers, with 
the exception of HPV 16 titers of the 
bivalent vaccine at one month post-last 
dose and 36 months post-first dose, and 
HPV 16 titers for the quadrivalent vaccine 
one month post-last dose.

Secor AM, et al. Vaccines (Basel). 2020;8(4):618.



HPV cepljenje odraslih?



• Women aged 24 to 45 years (an age 
group rarely targeted for HPV
immunization) are at risk for 
acquiring new HPV infections, 
including infections with HPV types 
targeted by the 9vHPV vaccine.

• Most infections in this low-risk group 
of women are single-type HPV
infections -> a sizable proportion of 
adult women remain susceptible to 
infections with other HPV types to 
which they may not have yet been
exposed.



❖Antibody responses in women 27–45 y.o. were non-inferior to those observed in women 16–26 y.o. 

❖The 9vHPV vaccine was generally well tolerated, and the safety profile was similar between women 16–26 y.o. and 
women 27–45 y.o.

❖This supports bridging of efficacy findings from young women 16– 26 y.o. to women 27–45 y.o.

Joura EA, et al. Vaccine. 2021;39(20):2800-2809.



❖ Randomized, double-blind, placebo-controlled trial of the 4vHPV vaccine, enrollment between May 2012-
May 2014 + a 48-month follow-up.

❖Participants: 66 (51.2%) in vaccine arm and 63 (48.4%) in placebo arm.

❖The vaccine and placebo groups did not differ in ≥ HSILs (14.1 vs. 13.1%, respectively, p = 0.98) or EAGL
(11.1 vs. 6.8%, p = 0.4) rates during follow-up; however, a protective effect against HPV 6 was observed during 
the first year of follow-up in the vaccine versus placebo group (7.5% vs. 23.4%; p = 0.047). 

❖A long-lasting immune response was observed in almost all the vaccinated men.

❖It does not appear recommendable to administer the qHPV vaccine to HIV+ MSM over the age of 26 years.

Viruses. 2021;13(2):144.



HPV cepljenje po odstranitvi predrakavih 
sprememb na materničnem vratu?



❖ 11 studies included.

❖ Prophylactic HPV vaccines as 
adjuvants to surgery ↓ the risk of 
relapse of CIN2+ (OR 0.35; 95% CI 
0.21–0.56; p < 0.0001).

❖ Restricting the analysis to HPV16 and 
18 = the benefit still equally evident.

_________________________________
❖ No consensus on timing.

❖ 2vHPV vs 4vHPV vs 9vHPV?

Vaccines 2021;9:410. 



Anogenitalne bradavice



❖ a significant and ongoing reduction in genital warts in both 
Australian-born female individuals and heterosexual male individuals 
11 years after introduction of the national HPV vaccination

❖ substantial ↓ in genital warts were observed among heterosexual 
males and females aged 15-20 during the gender-neutral HPV
vaccination programme

❖ percentage of genital wart diagnoses in individuals aged 15–20 years 
has remained at less than 1% in the last 3 years of the study period, 
suggesting near-elimination of genital warts in young Australian-born 
women and heterosexual men 

89%

93%

49%

68%

Only 16 diagnoses in 2018

Chow EPF, et al. Lancet Infect Dis 2021;S1473-3099(21)00071-2. 



Predrakave spremembe



The overall reduction 
postvaccination for CIN2 and 3 in 
women 16-23 years was 
respectively 62% (95% CI 54-68%) 
and 65% (95% CI 58-71%). 

Screening rates (number of smears/population size)
per calendar year for different age groups. 

Donken R, et al. Int J Cancer. 2021;149(1):191-199.



Posredni učinki HPV cepljenja



❖ Interestingly, early preterm birth rate was 0/409 (0%) in HPV-vaccinated women and 20/1923 (1.0%) in non-HPV-
vaccinated women (p = 0.04). 

❖ Small study & overall PTB rates non-statistically significantly lower but early PTB (<32 pregnancy weeks) rates 
significantly less common among HPV-vaccinated women.







Zakaj sploh cepiti?

NARAVNA OKUŽBA

❖Ženske :
❖Serokonverzija pri 54-69% okuženih

❖Nizki titri protiteles

❖Delna zaščita pred ponovnimi okužbami

❖Moški:
❖Serokonverzija pri 7-10% okuženih

❖Nizki titri protiteles

❖Ni zaščite pred ponovnimi okužbami

CEPLJENJE

• Skoraj 100% serokonverzija pri obeh 
spolih!!

• VLP so zelo imunogeni:
• Izražajo več nevtralizirajočih

epitopov kot HPV
• Pomembni za protitelesni in celični

imunski odziv



Zakaj cepiti oba spola?



HPV okužbe in predrakave spremembe v 
analnem področju



❖Among 666 young MSM and transgender women aged 18-26 years in Chicago (IL), 400 (60.1%) had any 
anal HPV, and 146 (21.9%) had a 4vHPV type.

❖Risk for a detectable 4vHPV type and any HPV type in anal specimen:
❖older individuals

❖those engaging in any condomless anal sex

❖HIV-infected

❖Compared to participants reporting exclusively insertive anal sex, odds of any HPV were significantly 
higher among participants engaging exclusively in receptive anal sex (aOR=5.90, 95% CI: 2.52-13.78) as 
well as those engaging in both (aOR=3.32; 95% CI: 1.71-6.44).

❖Vaccinated participants, compared with unvaccinated participants, had lower odds of 4vHPV-type 
regardless of sexual positioning practices (aOR=0.56; 95% CI: 0.34-0.92). 

Morgan E, et al. Sex Transm Dis. 2021. doi: 10.1097/OLQ.0000000000001433.



❖Overall, 455/3463 (13.1%) heterosexual and 
228/602 (37.9%) MSM were HPV DNA positive for 
any 9vHPV vaccine type at baseline.

❖Risk of seropositivity among MSM increased with:
❖the number of receptive anal sex partners

❖younger age at sexual debut

❖infrequent lifetime condom use

❖a substantial proportion of young sexually active 
men with <6 lifetime sexual partners have either not 
been exposed to HPV types targeted by the 9vHPV
vaccine, or if exposed, have not seroconverted after 
infection→ vaccination!

Seroprevalence (for any 9vHPV vaccine type) among
participants who were DNA positive to concordant

9vHPV vaccine types, stratified by anatomic site and
sexual orientation.

Clin Infect Dis. 2021;ciab603. 



Prevalence of type-specific and grouped type HPV infection in four male risk groups

Gender-neutral vaccination before sexual activity, rather than a 
targeted approach, is the long-term solution to anal cancer 
prevention for future generations of MSM, irrespective of HIV 
status.

Wei F, et al. Lancet HIV. 2021:S2352-3018(21)00108-9.



Age-specific prevalence of HR-HPV  
infection in four male risk groups

Gender-neutral vaccination before sexual 
activity, rather than a targeted approach, is 
the long-term solution to anal cancer 
prevention for future generations of MSM,
irrespective of HIV status.

Wei F, et al. Lancet HIV. 2021:S2352-3018(21)00108-9.

HR-HPV infection in four male risk groups

High anal HPV prevalence among young HIV-positive and HIV-negative MSM highlights the benefits
of gender-neutral HPV vaccination before sexual activity over catch-up vaccination.



Gender-neutral vaccination before sexual 
activity, rather than a targeted approach, is 
the long-term solution to anal cancer 
prevention for future generations of MSM,
irrespective of HIV status.

Wei F, et al. Lancet HIV. 2021:S2352-3018(21)00108-9.

Prevalence of anal HSIL+

Anoscopy?

Prevalence of anal HSIL



❖Among MSM aged 16–20 years who were recruited 4 
years after the implementation of a gender-neutral
4vHPV vaccination programme, we found ↓ in prevalence 
of HPV types 6, 11, 16, or 18 in the anus (76%), penis 
(52%), and oral cavity (90%) compared with a pre-
vaccination cohort.

❖These data suggest that overall HPV carriage in young 
MSM was lower after the inclusion of adolescents in the 
national school-based HPV vaccination programme.

❖70% reduction in the prevalence of anal HPV16—the 
genotype most commonly linked with anal cancer.

Lancet Infect Dis. 2021:S1473-3099(20)30687-3. 

•. 2021 May 24;S1473-3099(20)30687-3. 



Rak ustnega dela žrela



Van Dyne EA, et al. MMWR Morb Mortal Wkly Rep 2018;918–24. Zamani M, et al. Eur J Cancer 2020;134:52–59.





❖1044 ♀♂ 18+

❖30.6% of the population had heard of HPV

❖ lower knowledge
❖males

❖ people older than 65 years

❖ low education level

❖ current smokers

❖49.7% of the population knew of the existence
of an HPV vaccine

Verhees F, et al. Eur J Public Health. 2021:ckab081. doi: 10.1093/eurpub/ckab081. 



Rak penisa



There is no FDA indication for the prevention of 
penile cancers; the one HPV vaccine efficacy trial that 
included penile outcomes was not powered for 
efficacy against penile intraepithelial neoplasias.

Vaccine Impact in Men (VIM) study: penile HPV 
prevalence (48.5% for any type); no 4vHPV-type HPV 
was detected in participants who reported that their 
age at first HPV vaccine dose was < than their age at 
first sex. 



HPV cepljenje v Evropi in po svetu



Trends in routine HPV vaccination within ages 9 
to 12 years, USA

Uptake of HPV vaccination rose steadily over 
the years, completion of the vaccination 
series by age 13 years was low, with a large
proportion of adolescents getting their full 
series as catch-up shots.

Pediatrics. 2021;147:e2020012765. 



National maps depicting trends in HPV vaccination 
initiation within ages 9 to 12 years, by state

National maps depicting trends in HPV-UTD within 
ages 9 to 12 years, by state

Chido-Amajuoyi OG, et al. Pediatrics. 2021;147:e2020012765. 



Trends in routine HPV vaccination within ages 9 to 12 years by 
sociodemographic factors, NIS-Teen, 2008–2018.

Initiation Up-to-date

Chido-Amajuoyi OG, et al. Pediatrics. 2021;147:e2020012765. 



Bonanni P, et al. Expert Rev Vaccines. 2020;19:1073-1083. 



Bonanni P, et al. Expert Rev Vaccines. 2020;19:1073-1083. 



Bonanni P, et al. Expert Rev Vaccines. 2020;19:1073-1083. 



❖Globally, in the absence of vaccination, 11.6 million
cervical cancer cases are expected in all women born
between 2005 and 2014, eligible for HPV 
vaccination.

❖Approximately 75% of the burden will be 
concentrated in 25 countries mostly located in Africa 
and Asia, where the future number of cases is 
expected to increase manyfold, reaching 5·6 million 
(5·4–6·0) cases in Africa and 4·5 million (4·4–4·6) 
cases in Asia.

❖In these birth cohorts, HPV vaccination (with a 
vaccine targeted against HPV types 16 and 18, and
assuming partial cross-protection against HPV types 
31, 33, and 45) could prevent 8·7 million cases. 



Lancet Infect Dis. 2021:S1473-3099(20)30860-4. 





Butan

❖1st LMIC country that introduced a nationwide HPV vaccination program for adolescent girls in 2010 + 
one-time catch-up campaign where 44 849 girls aged 12–18 years were vaccinated during the 1st year of 
the program.

❖In 2019, the crude HPV vaccination coverage was 90.5% among the primary target population.

❖4vHPVvaccine, switched to the two-dose regimen in 2016.

❖ In September 2020, Bhutan became the first country in the Southeast Asia region to initiate vaccination
for boys. → During the initial launch of the program, 8114 boys including monks aged 11–14 years were 
vaccinated and it is now included in the routine vaccination schedule beginning of 2021.

❖In 2019, the Ministry of Health allocated a budget of 186 million US$ for a flagship program that aims to 
reduce the burden of stomach and breast cancer and to eliminate cervical cancer.

Dorji T, et al. Int J Gynecol Obstet. 2021;00:1–5.





.

Vaccine. 2021;39(20):2731-2735.



Daniels V, et al. Vaccine. 2021;39(20):2731-2735.



Daniels V, et al. Vaccine. 2021;39(20):2731-2735.

Catch-up vaccination?



Int J Environ Res Public Health 2021;18:7841.

no ↓ in the interest in the HPV vaccine, which can be 
perceived as a positive finding due to the fact that interest in

this vaccine represents concern regarding non-respiratory 
diseases





❖Proponents of the antivaccine movement use a limited number of arguments in their messages.

❖Antivaccine messages are more liked and shared than provaccine content (YouTube & Instagram; exeption: HPV 
vaccine on Twitter).

❖Antivaccine users share more user-friendly content than provaccine users (emotions!).

❖Antivaccine users describe vaccines as harmful for health (side effects > cancer protection; „toxic“, „syringe“) and
ineffective.

❖Antivaccine users share conspiracy theories or claims that are not scientifically proven („evil government“) -
conspiracism is not a product of ignorance; it can be explained by the human willingness to believe in the unseen.

❖HPV vaccine was the second most common topic, after the topic of vaccines in general:
❖In many countries, this vaccine is not mandatory -> it can be more effectively discouraged.

❖The minimum age for receiving the first dose is 9 years; thus, often both parents’ consent and the preteen or teenager’s 
acceptance are required.

❖Conservative religious groups suggest that protection against sexually transmitted diseases encourages licentious teen sex.

Wawrzuta D, et al. J Med Internet Res. 2021;23:e24564.





Cepljenje obeh spolov

Po svetu leta 2013 Po svetu junij 2021

EU: 11 držav v EU s spolno nevtralnim cepljenjem proti HPV
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IDRIJA
57% 2016/17
55% 2017/18 

CERKNO
40% 2016/17
37% 2017/18 

MISLINJA
55% 2016/17
47% 2017/18 

SLOVENJ GRADEC
60% 2016/17
57% 2017/18

RADENCI
68% 2016/17
40% 2017/18 

SV. JURIJ OB 
ŠČAVNICI

40% 2016/17
37% 2017/18 

GORNJA 
RADGONA

36% 2017/18 

ZAGORJE OB SAVI
25% 2017/18 

APAČE
40% 2016/17

ORMOŽ
27% 2016/17
69% 2017/18 

POSTOJNA
29% 2017/18







Hvala za pozornost


