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Abstract: Background: Human papillomavirus (HPV) infections in men remain under-
researched despite their critical role in disease transmission and the increasing incidence of
HPV-related cancers. This study investigates the clinical and molecular characteristics of
anogenital HPV infections in men, emphasizing genotype prevalence, diagnostic methods,
and lesion variability. Methods: A cross-sectional study was conducted on 70 men aged
18–65 years with clinically diagnosed anogenital HPV infection. Lesions were characterized
by morphology and location. HPV DNA was analyzed using INNO-LiPA (INNOvative
Line Probe Assay), Hybrid Capture II (HC II), and polymerase chain reaction (PCR) assays
to determine genotype distribution. Associations between clinical features and HPV
genotypes were assessed using multivariate statistical analyses. Results: Lesions varied in
morphology, with verrucous (52.86%) and papular (30%) types being the most common.
Localization patterns showed predominance on the penis radix (34.29%) and shaft (27.14%).
Molecular testing revealed HPV DNA in 88.57% of the cases using INNO-LiPA, compared
to 45% and 40% with HC II and PCR, respectively. Low-risk (LR) genotypes, particularly
HPV6, dominated single infections, comprising 68.57% of the cases, while high-risk (HR)
genotypes accounted for 20%. Mixed LR and HR infections were observed in 14.29% of
the lesions, with greater diversity noted in distal genital regions. Notably, condyloma
plana and lesions on the inner prepuce exhibited a higher prevalence of HR and mixed
infections. Age and lesion duration showed trends toward older patients and longer disease
duration in cases involving perianal and extragenital condylomas, though these findings
were not statistically significant. No direct correlation between lesion type or localization
and specific genotypes was identified, underscoring the heterogeneity of HPV clinical
manifestations in men. Conclusions: Anogenital HPV infections in men exhibit significant
heterogeneity in lesion morphology, localization, and genotype distribution. HR HPV
genotypes were detected in a notable proportion of benign lesions, underscoring their
potential role in disease progression. INNO-LiPA proved superior in diagnostic accuracy,
highlighting the need for standardized and cost-effective diagnostic approaches for men.
Further research is crucial to elucidate HPV’s clinical impact in men and inform prevention
and treatment strategies.
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1. Introduction
The human skin, the body’s largest organ with an estimated area of 25 m2, including

appendages [1], serves as a critical barrier to the external environment through innate
and adaptive immune functions [2]. Studies on the skin microbiome have highlighted
the reciprocal interaction between host immunity and resident microbes; while host im-
munity shapes microbial composition, skin microbiota significantly influence immune
mechanisms [3]. Dysregulation of this relationship can result in skin diseases [4]. A better
understanding of microbial dynamics and ecology offers insights into skin disorders and
novel therapeutic developments.

Compared to other organs like the intestine and lungs, the skin exhibits greater
complexity due to diverse variables influencing its surface characteristics and unique cell
types that interact with microbes [2,5]. Microbial diversity on the skin is determined by
anatomical, environmental, and behavioral factors, leading to substantial inter- and intra-
individual variability [6–9]. While most research focuses on bacterial species, viruses, fungi,
and parasites also contribute to microbial diversity [2]. Viruses, despite their abundance
and diversity, remain underexplored. The human virome includes approximately 1013 viral
particles per individual, with much of its sequence data classified as “dark matter” [10,11].

Neonates are thought to lack a virome, with colonization beginning after deliv-
ery [12,13]. Viral colonization progresses through defined stages and exhibits significant
inter-individual diversity [14]. The virome is relatively stable in healthy individuals but
destabilizes during disease states [15]. Viruses in the skin virome include bacteriophages,
viruses infecting microorganisms or human cells, and transient viruses from food [16].
Certain eukaryotic viruses, such as Adenoviridae, Herpesviridae, and Papillomaviridae,
inhabit healthy skin, though their expansion is linked to immune deficiencies [17].

Papillomaviruses (HPVs) represent a diverse group of DNA viruses infecting humans
and animals. They co-evolved with hosts over millions of years and often persist as
commensals without causing disease [18]. Over 200 HPV genotypes are classified into five
genera based on DNA sequence, with the majority belonging to the α and β genera [19].
Mucosal α HPVs are associated with carcinomas, while some β HPVs are linked to skin
tumors [20]. Genotypes differ in oncogenic potential and clinical manifestations, influenced
by host genotype, epithelial type, immunity, and environmental factors [21].

HPV infections typically spread through direct skin-to-skin or mucosa contact, often
via microabrasions, though other routes include perinatal transmission and medical inter-
ventions [22]. HPV prevalence in asymptomatic men varies widely (1.3–72.9%) [23,24], with
a large study reporting a prevalence of 65.2% in men aged 18–70 years [25,26]. Infections
are frequently detected on the penis and surrounding areas, particularly in uncircumcised
men [27]. Risk factors for HPV acquisition include sexual behavior, smoking, and partner
characteristics, while protective factors include condom use and circumcision [28].

Most HPV infections regress spontaneously, particularly in younger individuals [29].
Clearance rates for low-risk and high-risk HPV are similar between men and women, with
about 75% resolving within a year [30]. However, persistent high-risk HPV infections are
linked to cancers, and recent years have seen rising incidences of HPV-related cancers in
men, including penile, anal, and oropharyngeal carcinomas [31–33].

Anal carcinomas, primarily caused by HPV16 (87%) and HPV18 (9%), have increased
by 2% annually over the past three decades [34]. Men who have sex with men (MSM),
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especially those engaging in receptive anal intercourse, face a significantly higher risk of
anal carcinoma. Immunocompromised individuals and organ transplant recipients also
exhibit higher risks [35]. Oropharyngeal carcinomas caused by HPV have risen, contrasting
with declines in cases linked to smoking and alcohol. These HPV-related cancers display
distinct biological behaviors and treatment responses [36].

Penile cancer, although rare, has shown an increasing incidence. About 50% of penile
carcinomas are HPV-related, similar to HPV-associated vulvar cancers [21,33]. Risk factors
include phimosis, chronic inflammation, poor hygiene, and smoking [32,37].

Specific therapies for anogenital HPV infections are unavailable, and current treat-
ments often have prolonged and disappointing outcomes [38,39]. Preventive vaccines,
including bivalent, quadrivalent, and nonavalent vaccines, target HPV before the onset of
sexual activity [40]. Future strategies aim to develop curative vaccines and broaden cover-
age against more HPV genotypes, potentially reducing the global burden of HPV-related
diseases and associated healthcare costs [41,42].

2. Patients and Methods
A cross-sectional study was conducted at a university hospital center outpatient clinic,

involving 70 male patients aged 18–65 years diagnosed with anogenital HPV infection.
Diagnosis was performed by two dermatovenereologists based on characteristic clinical
manifestations and confirmed by HPV DNA typing. Clinically ambiguous cases were ex-
cluded. All participants provided informed consent, and the study protocol was approved
by the institutional ethics committee.

After applying an anesthetic cream (EMLA® (Aspen Pharma Tradind Ltd., Dublin,
Ireland): 2.5% lidocaine and 2.5% prilocaine), two lesional skin or mucosa samples were
collected from each patient using the excochleation technique. In cases where a larger single
sample was collected, it was divided for analysis. A total of 140 samples were stored in
Standard Transport Medium (STM) and transported to the laboratory on the same day. Each
patient’s samples were analyzed using two molecular techniques to ensure robust results.

One sample per patient (n = 70) was used for HPV genotyping with INNO-LiPA, a
reverse hybridization assay capable of identifying 32 HPV genotypes, including high- and
low-risk types. The L1 region of the HPV genome was amplified using SPF10 primers,
producing biotinylated amplicons. These were hybridized to specific oligonucleotide probes
immobilized on membrane strips. Following stringent washing, streptavidin-conjugated
alkaline phosphatase was applied, and a chromogenic reaction produced a visible purple
precipitate, indicating genotype presence. Quality and DNA extraction were monitored
using primers specific to the human HLA-DPB1 gene [43].

The second sample underwent HPV detection through either Hybrid Capture II (HC2)
or an in-house PCR assay. HC2 is a nucleic acid hybridization assay with chemiluminescent
signal amplification, targeting high-risk HPV DNA. RNA:DNA hybrids formed during the
reaction were captured on antibody-coated microplates and detected using a luminometer.
Results exceeding a predefined cutoff indicated the presence of high-risk HPV DNA [44].

The in-house PCR assay amplified a 450 bp fragment of the HPV L1 region using
MY09/MY11 primers (Sigma-Aldrich, Saint Louis, MO, USA), which can detect over
50 HPV genotypes. β-globin gene amplification (268 bp) with GH20/PC04 primers served
as an internal control, ensuring adequate DNA quality and extraction efficiency [45].

The findings of the two HPV detection methods were compared with INNO-LiPA
genotyping to evaluate concordance and performance. Additional clinical data were
collected, including condyloma morphology (papular, verrucous, fibromatoid, or plana),
lesion localization (e.g., glans, sulcus coronarius, or perianal area), patient age, symptom
duration, and HPV infection presence in sexual partners.
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Multivariate statistical analyses examined the associations between clinical parameters
and HPV genotypes. To ensure clarity despite the limited sample size, the results were
grouped to minimize subgroup dispersion, enhancing data interpretability. This approach
facilitated better visualization of correlations between clinical characteristics and HPV
types. Statistical analysis was performed in Statistica software package v.14.0 [46] licensed
to School of medicine, University of Zagreb.

3. Results
The clinical study involved 70 male participants aged 18 to 63 years, with a median

age of 30.5 years. The duration of condylomata varied significantly, ranging from two
weeks to 20 years, with a median duration of six months. The most common condyloma
type observed was verrucous (52.86%), followed by papular (30%), while fibromatoid and
plana types were less common (Table 1). The primary anatomical locations included the
radix penis (34.29%) and the distal shaft (27.14%), with other localizations grouped for
statistical clarity.

Table 1. Distribution of Condyloma Types.

Type Percentage

Verrucous 52.86%
Papular 30.00%

Fibromatoid 5.71%
Plana 11.43%

The molecular analysis of HPV DNA included the HC II assay, PCR, and genotyping
using INNO-LiPA. Among 40 samples tested with the HC II assay, high-risk (HR) HPV DNA
was detected in 45%. The PCR assay conducted on 50 samples revealed 40% positivity,
while INNO-LiPA was positive in 62 of 70 (88.6%) samples. The INNO-LiPA method
demonstrated its superiority in identifying HPV genotypes, detecting a broader range and
higher frequency of positive results compared to HC II and PCR.

Genotyping results indicated that 70% of the 70 patients had one HPV genotype, while
18.58% had two or more. Eight samples (11.43%) were negative, predominantly associated
with papular condylomas on the radix penis. Notably, HR HPV DNA was identified in
20% of the samples from benign lesions, with 14.29% showing mixed low-risk (LR) and HR
HPV infections. This highlights the prevalence of HPV in these types of lesions and the
diagnostic value of these methods. The exact prevalence of HPV genotypes is shown in
Table 2.

Table 2. HPV Genotype Distribution based on INNO-LiPA analysis.

Genotype Frequency Percentage

HPV6 55 69.6%
HPV16 4 5.1%
HPV18 3 3.8%
HPV11 3 3.8%
Others 14 17.7%

Participants with condylomas on the inner prepuce exhibited a greater number of
HPV genotypes compared to other localizations. Younger patients were more frequently as-
sociated with inner prepuce condylomas. This distribution underscores potential variations
in HPV diversity based on anatomical site.

An alternative classification grouped condylomata into genital and extragenital re-
gions, as well as proximal and distal genital regions. Genital lesions included those on
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the radix, shaft, and inner prepuce, while extragenital lesions were localized in the pubic,
scrotal, and perianal areas. Distal genital lesions, such as those on the shaft and inner
prepuce, showed a significantly higher number of HPV genotypes compared to proximal
regions. This classification allows for a more nuanced understanding of the distribution of
HPV genotypes in relation to lesion location.

Higher proportions of HR HPV genotypes were noted in condyloma plana compared
to other types. Genital condylomas predominantly harbored LR genotypes, while HR
genotypes were more common in distal regions, including the inner prepuce. Mixed LR
and HR infections were observed across multiple condyloma types and locations. The
proportion of genotypes according to risk grade is shown in Table 3. These findings indicate
a complex interplay between HPV genotype risk levels and condyloma characteristics.

Table 3. HPV Risk Type Distribution based on INNO-LiPA analysis.

Risk Type Percentage

Low Risk 68.57%
High Risk 5.71%

Mixed (LR + HR) 14.29%

Age and duration analyses revealed that patients with perianal and extragenital condy-
lomas tended to be older, with longer disease durations. However, these findings were not
statistically significant. Nevertheless, they suggest a potential trend worth exploring in
larger cohorts or with additional variables considered.

Among the sexual partners of participants, 28.57% were identified with an HPV
infection. However, the presence of condylomata or positive HPV tests in partners did not
significantly correlate with the type or localization of condylomas in participants. These
findings underscore the need for improved diagnostic tools and further studies to better
understand HPV transmission dynamics.

Further analyses explored the relationship between HPV genotypes and condyloma
characteristics. Genital condylomas predominantly harbored LR genotypes, with HR
genotypes being more prevalent in distal regions. Mixed LR and HR infections were
observed across multiple types and localizations. These data emphasize the heterogeneity
of HPV infections and their manifestations.

Alternative classifications by proximal and distal regions revealed that distal lesions
exhibited significantly higher numbers of genotypes, particularly on the inner prepuce and
shaft. This finding aligns with the understanding that certain anatomical sites may be more
susceptible to diverse HPV infections due to variations in local immune responses or tissue
characteristics. The median number of genotypes was 1.38 for distal regions compared to
0.95 for proximal regions (p = 0.032), reinforcing this distinction.

In summary, the study provides a comprehensive examination of the clinical and
molecular features of condylomata and their association with HPV genotypes. By integrat-
ing data from multiple diagnostic methods and exploring alternative classification schemes,
it highlights the complex interplay between HPV infections and clinical manifestations.

4. Discussion
Despite the abundant scientific activity on HPV, there is relatively limited investigation

into its impact on the male population, particularly concerning male sexual health and
the reproductive system. Men’s crucial role in disease transmission and the biological
aspects of HPV infection emphasize the need for their inclusion in preventive strategies.
Clinical studies with representative male samples are vital to understanding and addressing
anogenital HPV infections. However, standardized diagnostic approaches for men with
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HPV are currently lacking, underlining the importance of accessible clinical and laboratory
parameters for diagnosis and treatment planning. The lack of such standardization limits
the ability to effectively implement strategies that could mitigate the impact of HPV on
men and the broader community.

Our study investigated several parameters in men with clinically manifested anogeni-
tal HPV infection. The prevalence of specific HPV genotypes in lesions is significant for
understanding disease duration, diagnostic approaches, treatment, and follow-up. Knowl-
edge of genotype representation in lesions is crucial for planning national strategies and
vaccines. Condylomata, as benign yet highly infectious lesions, impose psychosocial and bi-
ological burdens and elevate the risk of acquiring other STIs, including HIV. The treatment
of such lesions costs approximately $200 million annually in the USA [47]. Additionally,
these lesions can result in significant discomfort, pain, and stigma, affecting individuals’
quality of life and mental health.

4.1. Clinical Determinants of Anogenital HPV Infection

Relatively few studies have examined the clinical appearance of condylomata in men,
often presenting considerable variation in descriptions due to a lack of universal diagnostic
criteria. Diagnosis is typically based on patient history and clinical examination, with
biopsies reserved for unclear cases. Molecular assays are not routinely used in men due to
the absence of approved kits for external genitalia and limited consensus on indications
for their use. Current guidelines discourage molecular assays because of the unclear
significance of results in treatment and follow-up. Such inconsistencies highlight the need
for unified diagnostic criteria to guide clinical decisions and research efforts.

Our study included men aged 18 to 63 years, with disease duration ranging from two
weeks to 20 years (median: 15 months). We identified four condyloma types: fibromatoid,
papular, verrucous, and condylomata plana, with verrucous (52.86%) and papular (30.0%)
being the most common. Other studies have similarly classified condylomata but with
variations in prevalence. For example, a Swedish study reported acuminate (41%) and
papular (35%) condylomata in uncircumcised men [48]. The variations observed across
studies underscore the need for standardized classification systems to facilitate comparison
and improve the understanding of the disease’s clinical manifestations.

4.2. Condyloma Localization

In our study, condylomata were most frequently localized on the penis radix (34.39%),
shaft (27.14%), pubic region (14.29%), and inner preputial surface (12.86%). These results
differ slightly from the Swedish study [49], which found condylomata predominantly
on the shaft (33%) and pubic area (29%). We grouped condyloma localizations into four
categories: genital (76%), which included condyloma on the radix, shaft, inner prepuce, and
coronal sulcus, vs. extragenital (24%), which included condyloma localized just outside
of the strict genital region; including pubic, inguinal, scrotal and perianal region; and
proximal (41%), including condyloma on the pubic, inguinal, scrotal, perianal region, and
the radix, vs. distal (59%), encompassing condyloma on the shaft, inner prepuce, and
coronal sulcus, enhancing result clarity. Such categorization provides a framework for
further studies to examine patterns of localization and their potential implications for
treatment and prognosis.

4.3. Molecular Diagnostic Assays

We employed three molecular diagnostic assays—INNO LiPA, HC II, and in-house
PCR—on samples from 70 men with clinical signs of anogenital HPV infection. INNO LiPA
genotyping assay confirmed HPV presence in 88.6% of the cases, aligning with a Swedish
study reporting 92% positivity [47]. However, only 45% of PCR-positive results were also
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positive with HC II, highlighting the variable sensitivity of these methods. INNO LiPA,
despite its high cost, demonstrated superior sensitivity due to its ability to detect small
HPV DNA quantities, even in suboptimal samples [50].

Comparison with other studies revealed similar limitations. For example, a Brazilian
study reported a 76.5% concordance between HC II and PCR methods [51]. Discrepancies
are attributed to intrinsic biases, cross-reactions, and varying technical specifications of
assays. While HC II and PCR detect HPV presence, INNO LiPA provides detailed geno-
type information, underscoring its utility despite its cost and technical demands. Such
findings suggest a need for balancing cost and accuracy when selecting diagnostic tools in
clinical practice.

4.4. HPV Genotypes in Condylomata

Our findings showed that 70% of INNO LiPA-positive samples had one HPV genotype,
while 18.6% had two or three genotypes. High-risk (HR) HPV genotypes were confirmed in
20% of the cases, often as part of mixed infections. Similar results were reported in Swedish
and multinational studies, where LR genotypes dominated single-type infections, and
HR genotypes appeared more frequently in mixed infections [47,52]. The detection of HR
genotypes in condylomata emphasizes the need for monitoring and further investigation
to understand their potential role in disease progression.

Interestingly, condylomata with mixed infections were predominantly found in the
distal genital area. This aligns with studies suggesting that HR genotypes persist longer
than LR genotypes, especially in older men [53]. Variations across studies are influenced
by population characteristics, sample processing, and geographical factors. Such findings
underscore the importance of contextualizing results within specific demographic and
geographic settings to inform targeted interventions.

4.5. HPV Genotypes and Condyloma Localization

Our results revealed no statistically significant correlation between condyloma type or
localization and HPV genotype. However, a greater number of HPV genotypes were de-
tected in condylomata plana and inner prepuce, consistent with findings from Croatian and
other international studies [54]. These observations suggest that certain condyloma types
and locations may be associated with increased susceptibility to specific HPV genotypes,
warranting further exploration to validate these associations.

4.6. HPV Negative Results

INNO LiPA-negative cases were consistently negative across detection methods, sug-
gesting true negativity. Negative results may arise from sampling errors, technical limita-
tions, or the presence of HPV genotypes outside the test’s detection scope. Other studies
have highlighted similar challenges, emphasizing the need for validated diagnostic meth-
ods for male anogenital regions [55]. The identification of false negatives remains a critical
issue, as it may lead to underdiagnosis and insufficient treatment, impacting both individ-
ual outcomes and public health efforts.

4.7. Recent Findings on HPV Carcinogenesis

Beyond its potential impact on somatic, psychosocial, and sexual functioning, as
well as the relatively high cumulative cost of treatment and high infection rates, the most
significant burden of anogenital HPV infection lies in its oncologic implications. In this
context, the increasing contribution of HPV infections to premalignant and malignant
lesions in the anogenital region has been observed. In PeIN III lesions, high-risk (HR) HPV
genotypes—particularly HPV 16—are confirmed in 75% of the cases, compared to 32%
in PeIN I lesions [49]. It is hypothesized that treating high-grade PeIN could reduce the



Genes 2025, 16, 230 8 of 11

incidence of invasive penile carcinoma, although this has not been definitively proven.
While condom use by male partners of women with cervical intraepithelial neoplasia
(CIN) has been linked to the regression of CIN lesions, there is still no conclusive evidence
confirming that treating HPV-induced lesions reduces the risk of infection and disease
progression in women. This, at least in part, explains why routine screening with peniscopy
has not become a standard practice [33].

Data on penile carcinoma indicate that the disease may occur in younger men more
frequently than previously assumed. Specifically, 19% of the cases are detected in men
under 40 years old, while 7% occur in men under 30 years old [56]. In our study, we did
not encounter cases of premalignant or malignant lesions. However, given the typically
slow progression of the disease, there is usually ample time for intervention when patients
seek medical attention promptly. We routinely perform biopsies and histopathological
examinations on all atypical or persistent lesions, including therapy-resistant cases. Im-
munosuppressed patients are examined more frequently, and in cases of atypical lesions,
we conduct biopsies earlier and/or at more frequent intervals. For further evaluation,
we may also perform HPV DNA typing on biopsy samples to determine the exact HPV
genotype(s). This additional testing not only enhances our diagnostic accuracy but also
informs our approach to treatment planning and patient monitoring.

4.8. Current Analysis and Future Directions

Studies on asymptomatic men dominate HPV research, but they differ significantly
from those on clinically manifested infections. Standardized diagnostic methods, indi-
cations for HPV genotyping, and guidelines for sampling are urgently needed. Broader,
high-quality clinical studies are essential to establish consensus on these issues. Addi-
tionally, economic factors should inform the development of new diagnostic methods,
ensuring accessibility and affordability. As HPV continues to present significant challenges,
prioritizing comprehensive research and innovative solutions is crucial for advancing
understanding and management.

5. Conclusions
Benign anogenital HPV lesions are not always caused by LR genotypes; HR genotypes

were found in 20% of the cases in our study. Mixed infections were present in 15% of
condylomata, with no predominant genotype combinations. Commercially available tests
like HC II and PCR showed limited sensitivity, detecting HPV in only 45% and 40% of the
cases, respectively. INNO LiPA identified HPV DNA in 89% of the cases, emphasizing its
diagnostic value.

No statistically significant correlation was observed between clinical manifestations
and oncogenic HPV genotypes. However, mixed infections correlated with distal genital
localization. An optimal HPV detection method for men is still lacking, necessitating
individualized approaches to diagnosis and treatment. As evidence for HPV’s oncogenic
potential in men grows, developing standardized, affordable, and sensitive diagnostic meth-
ods is imperative for advancing clinical practice and public health initiatives. Continued
research and collaboration across disciplines will be vital in addressing the complexities of
HPV infection in men, ensuring that advancements in knowledge translate into meaningful
improvements in health outcomes.
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Kutlubay, Z.; Tawara, M.; et al. Position statement for the diagnosis and management of anogenital warts. J. Eur. Acad. Dermatol.
Venereol. 2019, 33, 1006–1019. [CrossRef]

40. Skerlev, M. HPV-Genital Infections, Men and the HPV Vaccine: New Horizons. Medicus 2009, 18, 49–53.
41. Van de Velde, N.; Boily, M.C.; Drolet, M.; Franco, E.L.; Mayrand, M.H.; Kliewer, E.V.; Coutlée, F.; Laprise, J.F.; Malagón, T.;

Brisson, M. Population-level impact of the bivalent, quadrivalent, and nonavalent human papillomavirus vaccines: A model-
based analysis. J. Natl. Cancer Inst. 2012, 104, 1712–1723. [CrossRef]

42. Drolet, M.; Bénard, É.; Pérez, N.; Brisson, M. HPV Vaccination Impact Study Group. Population-level impact and herd effects
following the introduction of human papillomavirus vaccination programmes: Updated systematic review and meta-analysis.
Lancet 2019, 394, 497–509. [CrossRef]

43. van Hamont, D.; van Ham, M.A.; Bakkers, J.M.; Massuger, L.F.; Melchers, W.J. Evaluation of the SPF10-INNO LiPA human
papillomavirus (HPV) genotyping test and the roche linear array HPV genotyping test. J. Clin. Microbiol. 2006, 44, 3122–3129.
[CrossRef] [PubMed]

44. Halfon, P.; Trepo, E.; Antoniotti, G.; Bernot, C.; Cart-Lamy, P.; Khiri, H.; Thibaud, D.; Marron, J.; Martineau, A.; Pénaranda, G.; et al.
Prospective evaluation of the Hybrid Capture 2 and AMPLICOR human papillomavirus (HPV) tests for detection of 13 high-risk
HPV genotypes in atypical squamous cells of uncertain significance. J. Clin. Microbiol. 2007, 45, 313–316. [CrossRef] [PubMed]

45. Bernard, H.U.; Chan, S.Y.; Manos, M.M.; Ong, C.K.; Villa, L.L.; Delius, H.; Peyton, C.L.; Bauer, H.M.; Wheeler, C.M. Identification
and assessment of known and novel human papillomaviruses by polymerase chain reaction amplification, restriction fragment
length polymorphisms, nucleotide sequence, and phylogenetic algorithms. J. Infect. Dis. 1994, 170, 1077–1085. [CrossRef]

46. Cloud Software Group, Inc. Data Science Workbench, Version 14; Cloud Software Group, Inc.: Fort Lauderdale, FL, USA, 2023.
47. Anic, G.M.; Lee, J.H.; Stockwell, H.; Rollison, D.E.; Wu, Y.; Papenfuss, M.R.; Villa, L.L.; Lazcano-Ponce, E.; Gage, C.; Silva, R.J.; et al.

Incidence and human papillomavirus (HPV) type distribution of genital warts in a multinational cohort of men: The HPV in men
study. J. Infect. Dis. 2011, 204, 1886–1892. [CrossRef] [PubMed]

48. Wikström, A.; Vassilaki, I.; Hedblad, M.A.; Syrjänen, S. The spectrum of genital human papillomavirus infection among
men attending a Swedish sexually-transmitted infections clinic: Human papillomavirus typing and clinical presentation of
histopathologically benign lesions. Acta Derm. Venereol. 2013, 93, 223–227. [CrossRef]

49. Wikström, A.; Hedblad, M.A.; Syrjänen, S. Penile intraepithelial neoplasia: Histopathological evaluation, HPV typing, clinical
presentation and treatment. J. Eur. Acad. Dermatol. Venereol. 2012, 26, 325–330. [CrossRef]

50. Bihl, M.P.; Tornillo, L.; Kind, A.B.; Obermann, E.; Noppen, C.; Chaffard, R.; Wynne, P.; Grilli, B.; Foerster, A.;
Terracciano, L.M.; et al. Human Papillomavirus (HPV) Detection in Cytologic Specimens: Similarities and Differences of
Available Methodology. Appl. Immunohistochem. Mol. Morphol. 2017, 25, 184–189. [CrossRef]

51. Nonogaki, S.; Wakamatsu, A.; Longatto Filho, A.; Pereira, S.M.; Utagawa, M.L.; Ferreira Alves, V.A.; Di Loreto, C.; Sakamoto
Maeda, M.Y.; Lima, T.P.; Roteli-Martins, C.; et al. Hybrid capture II and polymerase chain reaction for identifying HPV infections
in samples collected in a new collection medium: A comparison. Acta Cytol. 2004, 48, 514–520. [CrossRef] [PubMed]

52. Anic, G.M.; Giuliano, A.R. Genital HPV infection and related lesions in men. Prev. Med. 2011, 53 (Suppl. S1), S36–S41. [CrossRef]
[PubMed]

53. Arroyo, L.S.; Basaras, M.; Arrese, E.; Hernáez, S.; Esteban, V.; Cisterna, R. Distribution of genital human papillomavirus genotypes
in benign clinical manifestations among men from Northern Spain. BMC Public Health 2016, 16, 81. [CrossRef]

54. Skerlev, M.; Grce, M.; Sirotković-Skerlev, M.; Husnjak, K.; Lipozenčić, J. Human papillomavirus male genital infections: Clinical
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