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Don't say... you have HPV!



HPV infections

• Infection ≠ Disease:
– 8/10 people encounter mucosal HPV during their sexual lifetime

– 38% of women have encountered genital HPV two years after sexual debut

– Marker of sexual activity: 3 times higher risk for 10 partners compared to 1 partner 

– Point prevalence : 25% of people under 25 

– Median spontaneous viral clearance: 8 months (HPV 16)

– Spontaneous viral clearance at 2 years = 90% (HPV 16)

• Condylomas: 
– Incidence between 100 and 200 cases/year/100,000 inhabitants

– Point prevalence: 5% of people under 25

– Lifetime prevalence: 1 to 5% of the population

– Approximately 30% of male partners of women with condylomas also have lesions



Mucosal neoplasms

• 2018 Global burden of non-cervical HPV-induced mucosal neoplasms  
Age-standardised incidence rates across the world (/10,5 /year)



Mucosal neoplasms
• 2022: Global burden of HPV-induced cervical neoplasms

Age-standardised incidence rates (per 105 /year)



Cervical cancer in France

• 3,000 new cases per year 

• 1,000 deaths



Vaginal cancer

• 14,000 new cases in 2018 (2% of gynaecological cancers)

• Under-reporting + confusion with vaginal extension of cervical 
cancer

• Squamous cell carcinoma (90%) > clear cell adenocarcinoma > 
melanoma

• Almost exclusively HPV-induced (as in the cervix)

de Martel C et al. Lancet Global Health 2020;8:e180-90



Vulvar cancer

• 44,000 new cases in 2018 (4% of gynaecological cancers) 

• Basaloid/condylomatous lesions (<40%) more common in 
young women, HPV DNA detection: 75-100%

• Keratinising lesions (>60%) more common in older women, no 
HPV DNA detection

de Martel C et al. Lancet Global Health 2020;8:e180-90



Penile cancer

• 34,000 new cases worldwide in 2018
• Less developed countries > more developed countries (up to 10% of male

cancers in Africa, South America and South Asia)
• Squamous cell carcinoma (SCC) (95%) 

– keratinising (49%), verrucous (8%) generally non-HPV
– mixed condylomatous-basaloid (17%), condylomatous (6%), and basaloid (4%) 

generally HPV

• < 50% HPV-induced - others: complications of chronic inflammatory 
dermatoses (lichen sclerosus, erosive lichen planus)

de Martel C et al. Lancet Global Health 2020;8:e180-90
Moch H et al. Eur Urol 2016;70:93-105



Anal Cancer

• 29,000 new cases in 2018 (≈ 1 in 105 inhabitants)
• On the rise in developed countries (2% per year) since the 1970s
• Women > men
• More common in: MSM (30x), HIV+ (40x), MSM-HIV+ (80x), history of vulvar or cervical cancer and ID
• Mainly squamous cell carcinomas (lower canal, margin) > basaloid or cloacogenic (transitional 

epithelium) > adenocarcinomas (lower rectum)
• Same as cervical cancer for: 

– HPV DNA positivity (>88%) 
– And the respective proportion of HPV 16 and 18 in HPV+ tumours (73%/5%)

• Id AIN/ASILs (91.5% in AIN1 and 93.9% in AIN2/3)

de Martel C et al. Lancet Global Health 2020;8:e180-90
De Vuyst H et al. Int J Cancer 2009; 124: 1626-36



Oropharyngeal cancer

• Worldwide, 25.6% of all oropharyngeal cancers are 
attributable to HPV infection (HPV16 +++). 

• Younger patients who do not drink alcohol or smoke
• In the US, proportion of head and neck cancers that are HPV-

induced oropharyngeal cancers: 16.3% in the 1970s -> 72.3% 
in the 2000s

• Intuitively: an increase is expected in the coming years...
• Some models: stabilisation or even decrease (time between 

infection and cancer ≈ 30 years, AIDS years -> decrease in 
average number of partners, HPV vaccination – already 15 
years...)

de Martel C et al. Lancet Global Health 2020;8:e180-90 
Chaturvedi AK et al. J Clin Oncol 2011; 29: 4294-301
Tota JE et al. 2019; J Clin Oncol 37:1538-1546



Virological reminders

• Papillomaviridae = family

• Divided into genera = , … papillomavirus

• Divided into species identified by a number

• Divided into genotypes (variants) also identified 
by a number

• PVs can infect humans (HPV ≈ 400) but also other 
mammals (e.g. cattle: BPV), birds, reptiles, etc.



Virological reminders
• Taxonomic identity of some well-known PVs:

– HPV-6, one of the viruses responsible for benign 
human anogenital lesions:
• Belongs to the Alpha genus, 

• Then to species 10 (which includes HPV-6, 11, 13, 44, 74)

• Is a human PV or HPV

• Its full name is therefore Alpha 10 HPV 6

– HPV-1 = human plantar wart virus
• Mu 1 HPV 1

– HPV-16 = virus responsible (among other things) for 
cervical dysplasia
• Alpha 9 HPV 16





Virological reminders

• Human anogenital lesions = alphapapillomavirus (≈50)

• Genotypes: 
– Low risk of causing malignant lesions = HPV-6, 11, 13, 44, 55, 74

– High risk (or "oncogenic")
= HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 69, 73, 82



Virological reminders

• Double-stranded DNA 
viruses

• Non-enveloped

• Diameter: 600.10-10 m

• Small circular genome of 8 
kbp

• Composed of early and 
late activation genes 



Virological reminders

• Penetration through  
"epithelial breach"

• Entry into basal cells

• Low expression of E1 and 
E2➔maintenance of viral 
DNA (episomes) in the 
k.cyte 
(50 to 100 copies/C)

• Strong expression of E6 and 
E7➔ cell proliferation



Virological reminders

• Migration of infected 
k.cytes to the surface

• Strong expression of E1, E2, 
E4, E5➔ viral DNA 
replication

• K.cyte differentiation, 
transformation into 
koilocytes➔ activation of 
the late viral promoter➔
expression of L1 and L2➔
capsid production



Virological reminders

• Then assembly of virions

• Desquamation of k.cytes
➔ release of virions 
(productive, non-lytic cycle)

• Survival outside the body 
+++ because non-
enveloped viruses are more 
resistant



Virological reminders

• Sometimes: non-permissive
cells (certain viruses, certain 
individuals, possibly certain 
already infected k.cytes, viral 
load, co-carcinogens, etc.)➔
abortive cycle (not very 
contagious)
– Either latent = episomes
– Either integrative = 

linearisation of episomes and 
integration of viral DNA into 
that of the k.cyte

• E6 and E7 integrated ➔
immortalisation of the k.cyte



Consequences

• Elective infection of epithelial cells
➔ virus poorly detected by the immune system:
– 25 to 50% of women infected with HPV-6, 16 or 18 do not 

have serum antibodies

– Average time between infection and seroconversion = 8 
months

• Preventive immunity = humoral➔ anti-capsid
protein (L1) antibodies

• Curative immunity (precancerous lesions) = cellular
➔ anti-E6 and E7 cellular effectors



"Classic" natural history 

• Extremely frequent acquisition of genital HPV during the first sexual encounters:

– 38 to 70% of individuals 2 years after sexual debut

• Viral clearance on average within 8 months, 75% after 1 year, 90% after 2 years

– In the remaining 10%: persistent infection (≥ 1 or 2 years depending on the authors)

• Persistent infection = essential stage for lesions to develop

Low-grade lesion

High-grade lesion

Cancer
Cytological regression (smear returns to normal)
Clearance (i.e. no detection by NAATs)

No regression



NH of genital warts 

•  65% of naïve partners of individuals with GVs develop GVs themselves within 
an average of 2.8 months after RS [3 weeks – 8 months] 

•  60% of men with incident HPV 6 or 11 infection develop GVs within a median 
of 11 months [0-21 months] after initial detection (2.9 months in a cohort of 
women from the same team )

• What about clearance ???????

Oriel JD. Natural history of genital warts. 1971. Sex Transm Infect. 2000 Jun;76 Suppl 1:S21

Arima Y et al. J Infect Dis 2010; 202: 1181–1184

Low-grade lesions appearing 
less than one year after infection 



Clinical data are scarce

• Spontaneous regression: 
– Conventional knowledge from literature : 30% (massive echo 

syndrome)

– 28 (22,4 %) in a cohort of 125 patients in a pathology study (after 4 w  
– inclusive of partial regressions)

– 9 to 28,6 % in placebo arms of IFN treatment studies in the 90s and 
2000s (after ≈ 4 to 6 mths)

– One pediatric cohort (!) with 5 y follow up of 41 children : 54% 
« spontaneous » regression : 75% of 8 untreated children and 49% of 
33 in whom treatment had failed

Coleman N et al. Am J Clin Pathol. 1994 Dec;102(6):768-74

Reichman RC et al. J Infect Dis. 1990 Dec;162(6):1270-6. 
Keay S et al. J Infect Dis. 1988 Nov;158(5):934-9

Allen AL, Siegfried EC. J Am Acad Dermatol. 1998 Dec;39(6):951-5



Clinical data are scarce

• Recurrence is frequent :

– Cohorte of 566 males (US, Mexico, Brazil) 

– Followed 6every 6 months (median 50.4 mths [5.0-129.2])

– Recurrence = relapse occurring at least 16weeks (=> exclusion of 
mere treatment failures)

Giuliano AR et al. J Infect Dis. 2019 Feb 15;219(5):703-710



Clinical data are scarce

• Other remarkable data from the HIM cohort :
– No significant difference according to HPV type involved, age, tobacco use 

– Significant difference according to country (US > Mexico > Brazil) – role of 
treatment (generally US : topicals > cryo - data unavailable in published 
study) ?

– Mean/median time to 1st recurrence 53.7 mths/73.4 mths

– The more you recur…the more you recur : 
• Incidence of 1st recurrence 13.1/1000 PM, 

• Of 2nd 20.4/1000 PM, 

• Of 3rd 24.7/1000 PM 

• Of 4th 36.6/1000 PM
Giuliano AR et al. J Infect Dis. 2019 Feb 15;219(5):703-710



Clinical data are scarce

• Other remarkable data from the HIM cohort :

– The more you recur…the more it’s a different wart

Giuliano AR et al. J Infect Dis. 2019 Feb 15;219(5):703-710



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Clinical aspects



Positive diagnosis

• Primarily clinical
• Histology 

– In the case of ambiguous lesions (e.g. KS)
– In cases of worrying lesions (erythroplasia, leukoplakia, spontaneously ulcerated condyloma, B-L 

type tumour, etc.)

• Anoscopy: 
– systematic in cases of marginal lesions (30% of men with genital lesions, regardless of sexual 

orientation or practices)
– Visualise clearly up to the pectinate line

• Urethroscopy: exceptionally useful in cases of very distal involvement (most of 
lesions not beyond navicular fossa) – suspicion if dysuria

• Acetic acid, peniscopy : almost always not useful



Differential diagnosis

• Genital sebaceous glands 
(~Fordyce spots)



Differential diagnosis

• Genital sebaceous glands 
(~Fordyce spots)



Differential diagnosis

• Pearly papules = angiofibromas



Differential diagnosis

• Lichen nitidus



Differential diagnosis

• Molluscum contagiosum



Differential diagnosis

• And also: 

– seborrheic keratoses in elderly 
patients

– condylomata lata in secondary 
syphilis

– Pearly papules at the base of the 
frenulum



HPV vaccine in 3 questions



HPV vaccine in 2 questions

• Does it prevent genital warts and cervical cancer 
in real life = at the population level ?

• Does it work for secondary prophylaxis ?



Protection against GW and CC 
at the population level

• Sweden
– Vaccination programs introduced 

and subsidized  early (2006-2007) 

– School-based programs from 2012 
on

– Boys from 2016 (target population) 
and 2020 (catch-up population) on

– 99% 4-valent then 9-valent (=> 
covering HPV 6 – 11 hence GW) 

– Comprehensive health condition 
registers 

Astorga Alsina AM et al. J Infect Dis. 2025;232:e54-e63. 



Vaccination protects against GW

Astorga Alsina AM et al. J Infect Dis. 2025;232:e54-e63. 

By time period By age range



Vaccination protects against invasive cervical 
cancer... especially when administered at a young 

age

• 19 cases out of 527,871 vaccinated, 538 cases out of 1,145,112 
unvaccinated

• 88% reduction in risk among 
women vaccinated before the age of 17

• 53% for those vaccinated between 
17 and 30 years of age

Lei J et al. N Engl J Med 2020, 383:1340-8



Vaccination protects against invasive cervical 
cancer... especially if done at a young age

• The same applies to the bivalent vaccine in 
the United Kingdom

– 87% reduction if vaccinated at 12-13 years of age

– 62% _______________________14-16 years old

– 34%_______________________ aged 16-18

Falcaro M et al. Lancet. 2021;398:2084-2092



Does it work as a secondary prophylaxis ?



Condylomas

• Systematic review and meta analysis - 2020 

Husein-ElAhmed H. Int J STD AIDS. 2020;31:606-612



Condylomas

• 1st study :
• Randomized, unblinded, vaccine vs no intervention, only circumsized males, 

67% smokers

• Patients were treated once by cryo, excluded if they had received any other 
treatment before, vaccinated immediately after treatment and relapses 
occurring earlier than 12 months after treatment were not considered

Husein-El Ahmed H. Int J STD AIDS. 2020;31:606-612



Condylomas
•  2nd Study :

• A post hoc study on a sub-population from a pivotal pre-market efficacy 
cohort

• Original study :
– Randomized, controlled 4v-vaccine vs placebo 

– Only females; after swabs and blood sampling but before HPV-DNA, HPV-serum Ab  or 
clinical examination results

• This study’s population :  those patients who were found to have HPV induced 
lesions and treated

• Small positive effect on relapse of HPV induced lesions overall, but not on the 
subgroup of patients with GW

Husein-ElAhmed H. Int J STD AIDS. 2020;31:606-612



Cervical Squamous Intraepithelial Lesions

• A few « systematic » reviews / Meta-analyses 
of various quality have convinced 
gynaecologists that vaccination before or 
after conisation had a positive effect on the 
risk of relapse

– N°1 :
• 10 RCT retained, disparate in 

methodology

• RR : 0,41 IC95 [0,27 - 0,64] in favor of 
vaccination « around conisation »

• Extremely heterogeneous 
methodologies

• 5 only published as abstract congresses

• 1 unfinished study

Jentschke M et al. Prophylactic HPV vaccination after conization: A systematic review and meta-analysis. Vaccine. 2020;38:6402-6409



The only study of « reasonably good quality »

• Prospective, bicentric, investigator 
blinded, vs no intervention

• 178 HIV negative patients under 45, 
no intergroup baseline comparison

• Minimum follow up : 3y
• Abnormal smear unvaccinated : 

25.8%
• Abnormal smear vaccinated : 7,9%

 

Pieralli, A. et al. Arch Gynecol Obstet 298:1205–10

P=0,001



Cervical Squamous Intraepithelial Lesions

• A few « systematic » reviews / Meta-analyses 
of various quality have convinced 
gynaecologists that vaccination before or 
after conisation had a positive effect on the 
risk of relapse

– N°2 :
• 7 studies retained, 19,714 females 

overall, vaccination « around » 
conisation

• 6/7 retrospective

• « Complete HPV remission » in 72.4 
vaccinated vs 45.7% unvaccinated

• 87% reduction of HSIL relapse risk 

Pruski D et al. Viruses 2025, 17, 1377



Cervical Squamous Intraepithelial Lesions

• A few « systematic » reviews / Meta-analyses 
of various quality have convinced 
gynaecologists that vaccination before or 
after conisation had a positive effect on the 
risk of relapse

– N°3 :
• 13 studies retained, 2 RCTs, 11 NRSIs

• HPV vaccine may reduce the risk of 
CIN2 and CIN2 due to HPV 16/18 
relapse – the highest evidence being 
from the 2 RCTs and judged uncertain

• All other outcomes :
– Very low  certainty evidence

– Very uncertain

Kapp P et al. Cochrane Database of Systematic Reviews
2025, Issue 9. Art. No.: CD016121



Conclusion

• Excellent preventive vaccine

• Extremely dubious (at best) efficacy as a secondary 
prophylactic measure



Thank you!
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