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Introduction

Human Papillomavirus (HPV) infection is one of the most 
common sexually transmitted condition in both genders 
and is responsible for penile, oral, neck and anal cancers in 
men [1-2]. However, seminal HPV infection may contribute 
to the risk of male infertility [3].

HPV comprises a family of over 200 genotypes, which can 
be loosely categorized based on oncogenicity into low risk 
(LR) and high-risk (HR) genotypes. LR genotypes, such 
as 6 and 11, preferentially infect cutaneous sites to cause 
skin warts and condyloma acuminata [4-5]. HR genotypes, 
such as 16, 18, 31, 33, 45, 52 and 58, among others, 
preferentially infect mucosal sites and are associated with 
the development of certain vaginal, vulvar, cervical, penile, 
anal and oropharyngeal cancers [4-5].

If, on one side, the presence of HPV infection in women 
is associated with genital warts in a high percentage 
of cases, on the other side in men HPV infection is 
often asymptomatic. In particular, Bartoletti and co-
workers’ reported a 27% prevalence of HPV infection in 
asymptomatic men [6]. However, the course of naturally 
acquired HPV infection in men is less studied than that of 
women with cervical HPV infection [4]. The HPV Infection 

in Men (HIM) study followed-up 4085 men for a median of 
48.6 months and concluded that men remain susceptible 
to HPV infection throughout their lifespan, highlighting 
the need for prevention efforts with long-lasting duration 
[7]. Furthermore, in non-vaccinated asymptomatic 
heterosexual men whose female partners were positive for 
HPV DNA test, HR genotypes were more likely to persist 
over time when compared with other HPV genotypes [1].

So, in this study, we assess the prevalence of HPV genital 
infection in a group of asymptomatic men whose partners 
were positive for genital warts.

Materials and methods

Study design and population

This is an observational study. The population consisted 
of all consecutive asymptomatic heterosexual men 
attending a single medical institution dealing with couple 
pathologies, from January 2017 to December 2019, whose 
female partners were positive for genital warts. All female 
partners performed a biopsy indicative of the presence of 
acuminata condyloma.
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Inclusion criteria

Men were eligible to participate in the study if they were: 
(i) Older than 18 years of age, (ii) Partners of women 
positive for acuminata condyloma or cervical squamous 
intra-epithelial lesions associated to HPV infection, (iii) 
With a stable relationship for at least two years.

Exclusion criteria

Men affected by major concomitant diseases, with known 
anatomical abnormalities of the urinary tract or with 
evidence of others urological diseases, diagnosed with 
genital or anal warts, with burning during urination or 
ejaculation, or participating in an HPV vaccine study 
or programme were excluded from the present study. 
Men having sex with men were also excluded due to 
the increased risk of exposure to HPV infection in this 
population.

Sample collection

All men underwent andrological visit with high 
magnification lens and with particular attention to 
preputial groove, anal region and urethral meatus, 
anatomical site frequently involved in HPV lesions [8]. 
After provided informed consent, all men were screened 
for HPV infection. Genital samples were obtained for 
preputial groove with a cytobrush by a specialist doctor 
(M.G.); samples were collected by swabbing the shaft 
skin of penis for at least ten minutes. Then urethral 
swabs sample were also collected, instead of urine sample 
specimens due to increased sensitivity in identifying the 
presence of HPV-DNA [9].

Laboratory procedures

All collected samples were kept at room temperature before 
analysis. A rapid kit was used for identification and typing 
of HPV DNA with polymerase chain reaction (PCR) single 
step and Reverse Line Blot. We classified the following 
genotypes as high-risk HPV: 16, 18, 31, 33, 35, 39, 45, 51, 
52, 56, 58, 59 and 68 (HR-HPV) and as low risk HPV: 6, 11, 
26, 40, 42, 43, 44, 53, 54, 55, 61, 62, 64, 66, 67, 69, 70, 71, 
72, 73, 81, 82, 83, 84, 87, 89 and 90 (LR-HPV). HPV types 
not listed are still positive at an HPV Universal Sequence. 
DNA amplification is complete with a dUTP/UNG system 
for the prevention of carry over contamination. On the 
strip there is also a probe for the detection of the amplified 
TST gene, used as amplifiability control of the extracted 
DNA. The kit includes a single PCR master mix ready to 
use: once aliquoted, just add the DNA, co-amplification of 
an “housekeeping” gene as an internal reaction control, 
HPV plasmid DNA 61 (as a kit positive control), the strips 
and all the reagents for the visualization of the amplicons 
(ampliquality).

HPV-positive samples which did not hybridise with any of 
the type-specific probes were referred to as positive non-
genotypeable HPV (PNG-HPV) [1, 10].

Samples with insufficient human beta-globin DNA were 
considered invalid regardless of HPV reads.

Ethics statements

Collection of biological samples were conducted following 
written informed consent from studied individuals. 
Nevertheless, our study was conducted in line with 
the Good Clinical Practice (GCP) guidelines and with 
the ethical principles laid down in the latest version of 
the Declaration of Helsinki. This was deemed a service 
evaluation by ethics committee and, thus, did not require 
approval, due to all procedures being performed according 
to routine standards, with no data collection additional to 
routine care in our medical institution.

Results

A total of 145 subjects were enrolled in the present study. 
141 men performed preputial groove swab: 9 samples were 
considered invalid as specified above. The HPV genotype 
distribution in the remaining 132 men was: only HR-HPV 
n= 14 (10.6%), only LR-HPV n=13 (9.8%), both HR-HPV 
and LR-HPV n=5 (3.8%) and PNG-HPV n=2 (1.5%). In total 
34/132 male subjects (25.7%) tested positive for any HPV 
genotype at the preputial groove swab. In particular HPV 
genotypes more represented was: HPV 18 (7/34; 20.5%), 
HPV 16 (5/34; 14.7%), HPV 31 (5/34; 14.7%). In 12 men 
infection with multiple HPV genotypes has been reported; 
in particular in a man six different HPV types (both HR- 
HPV and LR-HPV) was reported.

90 men performed urethral swab sample, none of which 
were considered invalid. The HPV genotype distribution 
was: only HR-HPV n=2 (2.2%), only LR-HPV n=16 (17.8%), 
both HR-HPV and LR-HPV n=3 (3.3%) and PNG-HPV 
n=2 (2.2%). In total 23/90 male subjects (25.5%) tested 
positive for any HPV genotype at the urethral swab. HPV 
genotypes more represented was: HPV 53 (5/23; 21.7%), 
HPV 42 (4/23; 17.4%), HPV 66 (2/23; 8.7%). Interestingly 
in a man five different HPV genotypes (both HR-HPV and 
LR-HPV) was reported simultaneously.

87 men performed both preputial and urethral swab: 8 
men resulted HPV positive in both sites with concordance 
of HPV genotypes in only 3 men.

Considering the entire population of male subjects who 
has undergone at least one swab sample (n=132), 49 men 
resulted positive for at least one HPV genotype (49/132; 
37.1%).
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Discussion

HPV infection is one of the most common sexually 
transmitted conditions in both genders and men play 
a key role in the transmission of HPV to women [1]. The 
majority of studies conducted to address the prevalence 
of HPV infection in males have been performed on specific 
male populations, such as men have sex with men, 
infertile or human immunodeficiency virus-infected men 
[1, 3, 11]. Instead, few studies have been performed to 
search the prevalence of HPV infection in healthy males 
and in particular in males of heterosexual couples with 
documented HPV infection in female partner.

In a Czech Republic healthy population, Jaworek and 
others reported a 31.3% of HR-HPV genotypes positivity 
in penile swabs with a prevalence of HPV 16 (6.67%) [12]. 
In a community-based Malaysian-men, the HR-HPV 
prevalence in anogenital samples was 27.1% [13].

The high prevalence of HPV infection in free-clinical 
partners of women with cervical intraepithelial neoplasia 
(CIN) is well understood and a systematic review was 
recently done [14]. The total HPV prevalence in this kind 
of male population was 49.1% (range 12.9%-86%) and in 
six studies the HPV 16 was the most frequent [14]. Despite 
these significant data, to our knowledge, studies with 
focus on prevalence of HPV infection in male partners 
of heterosexual couples with female partners affected 
by acuminata condyloma, are missing. It is, however, 
worrying the burden of HPV infection and associated 
disease not only for associated cancer but also for benign 
associated HPV disease such as mucocutaneous warts in 
particular cervical, vaginal, vulvar [5, 15].

So, in this study we have searched the prevalence of HPV 
infection in asymptomatic males of partners with genital 
confirmed warts. Results are very similar to prevalence 
in heterosexual couples with female partners affected by 
CIN (37.1% vs 49.1%). The prevalence of HPV 16 infection 
in preputial groove swab (14.7%) without association with 
genital male warts is of particular importance because 
HPV 16 infection could represent a risk factor for prostate 
cancer, also in young adults [16].

This high prevalence of genital HPV infection in 
asymptomatic males acquires even more importance 
since mean time to infection clearance (the time 
necessary to determine a complete regression in at least 
50% of infected subjects) occur within 12 months in non-
vaccinated males, independently of the HPV genotype 
considered [1, 17].

Then, HPV vaccination can represent a valid weapon to 
lead to increased numbers of cancers and warts prevented, 
as recommended by The American Cancer Society and 
The Advisory Committee on Immunization Practices [18]. 

However, in Italy both organizational and educational 
strategy have to be implemented to improve vaccine 
coverage, especially in young males [19].

This study has also some limitations. We have not 
collected some epidemiological, anamnestic and clinical 
data of male partners especially their circumcision status 
and cigarette smoking habits, conditions that may play a 
role in increasing HPV prevalence.

Conclusions

In conclusion, we found a high prevalence of HPV 
infection in asymptomatic male, partners of female 
with ascertained genital warts, highlighting the need for 
considering the implementation of screening of HPV and 
of male vaccination programmes.
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