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Abstract

Objective. To try and elucidate which is the best sampling anatomical site, if there is a corroborative aspect in using 
more sites and also the existence of clustering phenomenon. A systematic review of the literature was made includ-
ing PUBMeD database. There were significant anatomic site disparities in the reporting of HPV (Human Papilloma 
Virus) prevalence. The pre-procedural and procedural methods vary, also the pathological analysis used (besides PCR - 
Polymerase Chain Reaction). Most of them identify the skin (penile or scrotum or perineum) as the highest prevalence 
zone followed by urethra and anal area.
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l Introduction
HPV infection holds one of the first places in STD 

(sexual transmited diseases) classification worldwide.1, 

2. Besides its involvement in cervical cancer it appears 
to be involved in other types of cancer (cancer of the 
penis, oropharyngeal cancer, anorectal cancers). Also 
there are many debates about its involvement in pros-
tate cancer. Male population is certainly a HPV reservoir 
for the feminine population.3.4

Its prevalence in the male population varies widely 
from 0% to 73% 5. A uniform analysis cannot be made 
due to differences arising from sampling, sample 
preparation methods using different types of kits and 
techniques. Unfortunately there is no standard guide-
line and because of this the data adjustment comes 
with the price of losing precious information.

HPV presents an epitheliotropic DNA structure 
and is divided in two groups: cutaneous and muco-
sal group, which in turn is subdivided into three sub-
groups according to oncological risk: low risk (strains 6, 
11, 40, 42, 43, 44 , 54, 61, 72 and 81), intermediate risk 
(strains 26, 53 and 66) and high-risk (strains 16, 18, 31, 
33, 35, 39, 45, 51, 52, 56, 58, 59, 68,73 and 82).

A variety of different anatomical sites in men have 
been studied, including glans penis, prepuce, penile 
shaft, distal urethra, anal canal, perianal area, scrotum, 
semen, proximal urethra, expressed prostate secretion 
and urine6,7.

The highest prevalence of HPV depending on the 
place of sampling varies in each study, numerous pa-
pers indicate scrotum and penis as the areas with the 
highest prevalence followed by the anus, urethra (both 
the proximal and the distal), secretion of the prostate 
and urine. Aiming to adjust the information some stud-
ies prefer to elude some of those sites because they are 
not statistically significant.

Papilloma virus cannot be cultured in vitro so the 
molecular detection techniques are now used. In Situ 
Hybridization and Southern blot were used with satis-
factory results but PCR is the one that is presently gold 
standard.

Results
Marcos Freire on a lot of 355 patients takes samples 

from urethra, penis, scrotum and anus. His aim was to 
detect the prevalence and the rate of co infection. HPV 
strains 6, 16, 42 and 51were detected. The most amaz-
ing finding was that there were cases of co infection 
with nine different strains. The co infection rate was 

59%. Unfortunately there could not be found a correla-
tion between viral strains, age and co infection rate. 
The most frequent strains found were 6 and 16 which is 
in accordance with other papers. 8,9,10,11

The glans, penian shaft, scrotum, perineal area and 
sperm were sampled from 463 men ages between 18 
and 40 years old. Beside PCR genotyping was also used 
in order to increase the sensibility of detection.  Hu-
man Beta globin was also tested; patients who did not 
undergo this test were excluded from the study. The 
results confirm that HPV 16 is the most frequent high 
risk strain (11, 4%), meanwhile HPV 84 was the most fre-
quent low risk strain (10, 6%). The highest prevalence 
was the penian shaft and the glans, also the co infec-
tion rate was 41, 9% 12.

In a 2015 paper G. Capra follows the persistence 
of HPV infection on 50 males for 24 months. Samples 
were obtained from urethra, penis and semen. Urethral 
sampling was from 1, 5 cm depth. The persistence rate 
for more than 6 months was 49%. HPV 18, 51, 11 and 6 
persisted for more than 24 months.[13] The results of 
this study are comparable to those found by Giuliano.14 
Many other works confirm the persistence of infection 
for more than 6 months.

Recent studies 15, 16 found HPV DNA in the semen, 
vas deferens 17 and Sertoly and Leydig cells. These find-
ings have left room for assumptions of HPV and male 
infertility.

A group of 50 men were investigated for HPV infec-
tions in the penis, urethra and semen by Giovannelli. 
The authors stress that due to the existence of a large 
number of PCR betaglobin  testing is mandatory. 72% 
of patients had HPV infection with these rates depend-
ing on the anatomical location: penis (68%), urethra 
(37.5%) and sperm (26.6%). They underline that both 
the urethra and semen showed lower infection rates.18

A slightly different approach we meet in the work of 
Blas introducing a batch of 200 men who have sex with 
men aged between 18 and 59 years, of which 101 HIV 
negative and 99 HIV positive. Samples were collected 
from glandular level, corona sulcus, the penian shaft, 
scrotum, anal and oral cavity. The conclusion of this 
study is quite logical given the status of the immuno-
suppressed HIV-positive patient; they detected a high-
er prevalence of HPV in these patients than in those 
without HIV infection.19

Campbell’s study in 2013 on a sample of 69 patients 
with external genital lesions, shows a little more direct 
approach to this type of infection. The purpose of the 
study is to verify the involvement of HPV in skin infec-
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ltions. The samples were taken from glandular level, pe-
nian shaft and scrotum and also from the skin lesions 
(from which biopsies were taken). Note that all three 
samples from apparently normal skin level were com-
bined into a single specimen. 44 of lesions (61.1%) test-
ed positive for one or more HPV strains. It should be 
noted that the prevalence of beta HPV was much lower 
on apparently normal skin than the skin lesions.20

A study conducted on a group of 98 HIV negative 
patients from Kenya, sampled of the gland, the penian 
shaft and urethra. 87% tested positive to human beta 
globin with HPV 16 most frequent strain found. Patient 
age ranged between 18 and 24 years and the urethral 
sample was collected from 2 cm depth. The results were 
as follows: 50% at glandular level, 43% and 18% the 
penian shaft and the urethra, of which 39%, 31% and 
13% with high-risk HPV infections. The authors’ conclu-
sion was that the urethral sampling did not bring any 
benefit in terms of increased detection sensitivity. 44 
of the patients had infection at a single anatomical site 
and urethral sampling was only positive in combina-
tion with another site. The authors iterate several cri-
teria for increased risk of HPV infection: multiple sexual 
partners, poor education levels and condom use as a 
protective factor.21

Prevalence rates found were similar to some pa-
pers22, 23, and greater than others.24, 25 Unfortunately a 
fair comparison cannot be made due to the difference 
in population levels, different anatomical sampling 
sites and different detection kits used. One of the vari-
ables appearing lately in literature is the existence of 
circumcision. According to some studies on a lot of 820 
people urethra showed no higher detection rates for 
HPV, and in terms of the most common strain, there are 
studies that are consistent with the study in question26.

On a group of 1372 patients aged between 16 and 
24 years, Moreira found an increased prevalence of 
HPV strains 6, 11, 16 and 18. Samples were taken from 
the penis, scrotum and perineal level. The study was 
conducted over a period of 36 months and the de-
tection method used was multiplex PCR. The highest 
prevalence was found at the penian level, scrotum and 
perineum followed.27

One of the most comprehensive studies regarding 
the zonal topography was performed by Giullianno 
on a lot 463 men aged between 18 and 80 years, from 
which samples were taken from the urethra, glandu-
lar, corona sulcus, scrotum, perianal, anal canal, semen 
and urine. The overall results have detected a 65.4% 
prevalence of HPV as follows: 49.9% penile shaft, glans 

35.8%, 34.2% scrotum, urethra and semen 10.1% and 
5.3%. They concluded  that by excluding evidence from 
the urethra and semen prevalence is reduced by less 
than 5.8%. Urethral sample was harvested from 2 cm 
deep and all samples were tested for human betaglo-
bin. The authors conclude that for an optimal detection 
range the penis, glans, scrotum and perianal area are 
sufficient. The results are consistent with Fernandez 
study28, but Weaver29 found a higher prevalence in the 
foreskin. Two other issues that have been highlighted 
by the authors are large variations in detecting the 
presence of a human betaglobin (12.9 to 100%) and 
that the presence of infection at scrotal level may be a 
route of transmission even if a condom is used.

An earlier study on a population of 50 patients Hau-
wers detects a 60% prevalence of HPV in the urethra 
and 0% in urine.30 The work is consistent with the study 
done by Loczano who conducted a study on 50 men 
without finding any HPV infection on the penis or in 
the urine.

Aguilar’s study on a cohort of 820 men aged be-
tween 16 and 50 years brought a touch of originality 
by taking urethral samples from two different depths 
of 0.5 and 2 cm respectively. Besides urethra samples 
were taken from glandular level, corona sulcus and tip 
of the penis. Detection rates are registered in the gen-
eral trend: 46.4% at external genitalia, 20.8% and 12.1% 
at the urethral meatus. The most common strains found 
were 59 and 84 not in the general trend. They found 
the same strain at both urethral and external genitalia 
level.31

Also on a fragment of HIM study Vacarella con-
cludes that HPV co infection is random. Samples were 
prelevated from external genitalia, glans, penian shaft, 
scrotum and corona sulcus. This study has two weak-
nesses: the use of an indirect method for HPV detection 
and only for 30 strains as such the detection was based 
on eliminatory methods.32

Smelov, on a lot of 752 patients with samples prel-
evated from the urethra and expressed prostate se-
cretion finds a prevalence of 25,9% in the urethra and 
32,6% in expressed prostate secretion. The most fre-
quent strains of HPV were 16, 6, 45, 66 and 87, with a 
12% rate of co infection. One of the most interesting 
conclusions of this study is that age is reverse propor-
tional with the risk of infection.33

We left for the last the biggest study involving HPV 
strains; namely The HIM study. A total of 931 specimens 
from 631 men from three different countries (USA, Mex-
ico, Brazil) were comprehensively tested for all types 
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l of known HPV strains including α, β and γ subspecies. 
The anatomical sites were: coronal sulcus, penile shaft, 
glans penis and scrotum. This study actually is a part 
of the HIM study (which included over 4000 men).  The 
main difference from the other papers is that they used 
three different sequence amplifiers for DNA obtained 
from PCR increasing the sensibility of this method. The 
results were dazzling: they were able to successfully 
type 508 (54.6%) previously unclassified specimens, 
comprising 86 different HPV types: 13.7% α-HPV, 38.7% 
β-HPV, and 2% γ-HPV. α-HPVs were detected in 9.5% 
(33/348), 21.3% (72/338) and 9.4% (23/245) of the spec-
imens from the USA, Brazil and Mexico, respectively. 
Some divergence was observed concerning HPV type 
frequency across populations; for instance, HPV-6 was 
more commonly detected among Brazilian samples 
(13/338; 3.8%), whereas HPV-2 was detected in eight 
of 348 samples from the USA (2.3%). Most samples 
analyzed contained β-HPV; β-2 species was the most 
frequent and diverse group: they detected 18 different 
HPV genotypes from this species of which the more 
common were HPV-107 and HPV-120. HPV-22 was 
more frequent among samples from Mexico.34]

Conclusions
HPV can be considered a ubiquitous virus. If at the 

female population level the effects are largely known in 
the male population there are still big question marks. 
except vector function and some cancers otherwise its 
impact on man is unknown. Recent assumptions ap-
peared involving HPV in male infertility.

Known sources argue that the best locations for de-
tecting the virus is the perineum and external genita-
lia while the urethra, semen and urine appear to have 
very low detection rates. Human beta globin testing 
has high importance in order to avoid false results. Also 
few studies investigate the persistence of infection in 
the human body. We believe in the importance of stan-
dardizing a protocol for searching and investigation of 
HPV in male population.
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