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Abstract

Introduction: Human papillomavirus (HPV) is the most common sexually transmitted infection worldwide and
is associated with the risk of anogenital and oropharyngeal cancers. Men who have sex with men (MSM) are at
a high risk of HPV infection. However, little up-to-date data are available regarding the prevalence of HIV and HPV
co-infection in MSM in Poland.

Aim: To evaluate the prevalence, genotype distribution and risk factors for HPV infection among HIV-positive MSM
living in Lower Silesia.

Material and methods: A total of 54 HIV-positive and 28 HIV-negative MSM participated in the study. The poly-
merase chain reaction was performed to detect HPV from oral and anal swabs. A self-applied written questionnaire
was conducted to collect sociodemographic and behavioural data.

Results: The prevalence rates of oral and anal HPV infection were higher in HIV-infected MSM than in HIV-negative
MSM. Statistical analysis showed that the prevalence of high oncogenic genotypes, HPV 16 and HPV 18, at the anal
site was significantly higher in patients with lower CD4 cell counts, in addition, HPV 18 infection was significantly
more frequent in patients with higher levels of HIV RNA. Moreover, HPV 33 and HPV 52 at the anal site were signifi-
cantly more common in patients with lower nadir CD4.

Conclusions: This is the first report of HPV infection among Polish HIV-infected MSM. Our results show that HIV-
related immunodeficiency is associated with a higher prevalence of high-risk HPV infections, therefore early detec-
tion of HIV infection and initiation of antiretroviral therapy might reduce the risk of HPV-related diseases.

Key words: human papillomavirus, HIV, men who have sex with men (MSM), sexually transmitted infections, sex-
ually transmitted infection.

Introduction flat warts (verrucae planae) and condylomas acuminata
[3]. Transmission of HPV is by direct contact (oral to geni-
tal, oral to oral or skin to skin), by touching contaminated

surfaces or by autoinoculation. High-risk genotypes have

Human papillomavirus (HPV) is the most common sex-
ually transmitted infection and a significant public health
problem in the world. It is estimated that 80% of sexually

active men and women get infected with the virus at some
point in their lives [1]. HPVs belong to the Papillomaviridae
family with over 200 types identified [2]. HPV genotypes
are referred to as low-risk (wart-causing) and high-risk
(cancer-causing) in terms of their oncogenic potential. Due
to diverse morphology of the lesions and their location, the
following clinical forms of warts are distinguished: common
warts (verrucae vulgares), plantar warts (verrucae plantares),

carcinogenic potential and are associated with the develop-
ment of cervical, anogenital and oropharyngeal cancers [4].
The most oncogenic types of papillomaviruses are HPV16
and HPV18. Early sexual initiation, a high number of sexual
partners, high-risk sexual practices, lack of condom use,
smoking and low economic status have been consistently
associated with HPV infection [5]. Moreover, HPV preva-
lence among HIV-infected patients is high. The molecular
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mechanisms underlying the increased risk of HPV infection
in HIV-infected individuals are poorly understood. One of the
reasons can be HIV-associated tight junctions’ disruption of
the mucosal epithelia which may potentiate HPV infection
and subsequent development of HPV-associated neoplasia
[6]. Two HIV proteins gp120 and tat play an important role
in disruption of epithelial tight junctions and facilitate entry
of HPV into cells [7]. Furthermore, studies have postulated
tat protein to up-regulate the expression of HPV oncogenes
(E6 and E7) [8, 9]. In addition, immunodeficiency associated
with HIV infection limits the ability to eliminate HPV. High-
risk HPV types were detected more frequently in HIV-infect-
ed patients with lower CD4 cell counts [10]. It was found
that the incidence of HPV infection and anal intraepithelial
neoplasia (AIN) is increased in HIV-infected men who have
sex with men (MSM) [11]. It has been suggested that in HIV-
infected MSM the prevalence of sexually transmitted dis-
eases is higher than in other populations. The study showed
that HPV was detected in 97.9% of the 247 anal samples
(median, 5 HPV types) in HIV-infected MSM, the most com-
mon types being HPV-16 (38.2%) and HPV-6 (35.3%) [12].
Moreover, the prevalence of oral HPV infection is 3-5 fold
higher in MSM compared to the general population [13].
Studies also showed that HIV-positive MSM are more likely
to engage in chemsex than HIV-negative counterparts [14].
Chemsex is defined as using crystal methamphetamine,
mephedrone and/or y-hydroxybutyrate/y-butyrolactone
(GHB/GBL) to enable, enhance and/or prolong sexual con-
tacts [15]. These substances are used before or during sex.
Also the use of new psychoactive substances with often un-
known chemical composition and highly addictive potential
has been observed among MSM in recent years [16]. Chem-
sex is associated with an increased risk of having multiple
sexual partners, whose serostatus is unknown. Further-
more, intercourses combined with use of these drugs are
usually condomless and with higher rates of depression
and anxiety, suicide and drug addiction [17]. High-risk sex-
ual behaviour is associated with a greater risk of acquiring
sexually transmitted infections, including HPV. It has been
suggested that in HIV-infected MSM the prevalence of HPV
infection and HPV-related diseases is higher than in other
populations. However, little up-to-date data are available
regarding prevalence of HIV and HPV co-infection among
MSM in Poland.

Aim
The aim of this study was to evaluate prevalence, gen-

otype distribution and risk factors for HPV infection in HIV-
infected and uninfected MSM from Lower Silesia, Poland.

Material and methods

The study was performed in the HIV outpatient clinic
at 2 Wszystkich Swietych Street in Wroclaw, Poland. HIV-
infected MSM were invited to take part in this study, the
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inclusion criteria were age > 18 years and self-reported
MSM status. The control group included HIV-negative
MSM who reported to the HIV testing and counselling
point. They were invited to take part in this study after
receiving a negative HIV test result.

Data collection

At inclusion into the study, a self-applied written
questionnaire was conducted to collect sociodemograph-
ic data, number of sexual partners in the last month, type
of sexual intercourse (oral/anal sex), use of condoms,
chemsex practice, use of substances (alcohol, cigarettes,
drugs), the presence of other sexually transmitted infec-
tions (including syphilis, gonorrhoea, chlamydia, HCV).
The questionnaire also included a question about HPV
vaccination. Clinical information was verified and com-
pleted with information available in the HIV outpatient
clinic records. We also analysed clinical data: time since
HIV diagnosis, antiretroviral therapy, CD4 cells count
(cells/mm?3) and level of HIV-RNA (copies/ml).

HPV detection and genotyping

For oral and anal sampling a flocked swab FLOQ-
Swabs with moulded break point (Copan Flock Technolo-
gies, Brescia, Italy) were used. After sampling, its tip was
placed in a plastic tube with a specific medium (Trans-
port Medium Plus, Sacace Biotechnologies, Como, Italy)
and transported to the laboratory to be kept frozen at
—70°C until molecular analysis. For DNA isolation we used
DNA-Sorb-A (DNA extraction kit, Sacace Biotechnologies,
Como, ltaly). For identification of HPV types present in
the samples, we used HPV Genotypes 14 Real-TM Quant
(16, 18, 31, 45, 33, 35, 39, 51, 52, 56, 58, 59, 66, 68) and
HPV 6/11 Real-TM, Sacace Biotechnologies, Como, Italy.
Molecular test results were analysed together with clini-
cal parameters and data from the questionnaire.

Statistical analysis

The statistical analysis was conducted using EPIINFO
Ver. 7.2.3.1. For all groups studied, the number of cases
(N), the mean (X), median (M), range (min.—max.), lower
and upper quartile (25g-75q) and standard deviation
(SD) of the parameters were calculated. The verification
of the hypothesis of equality of means of independent
groups was performed by ANOVA or for groups with het-
erogeneous variance by the non-parametric Mann-Whit-
ney U test. The homogeneity of variance was checked by
Bartlett’s test. The x? test was used to discrete distribu-
tion. P<0.05 was considered statistically significant.

Results

A total of 54 HIV-infected MSM were included in the
study. Median time since HIV diagnosis was 5years (1-
19years), the mean CD4+ cell count was 662 cells /ul, the
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mean CD4+ nadir count was 397 cells/ul, the mean level
of HIV RNA at the moment of HIV diagnosis was 63 770
copies/ml, 98.1% of HIV-infected MSM were receiving an-
tiretroviral therapy (ART), 87.04% of patients had unde-
tectable HIV RNA. The control group consisted of 28 HIV-
negative MSM. The median age of HIV-infected MSM was
higher compared to the control group (36.5 (22-53) vs. 29
(22-59), p < 0.00297). There were no significant differ-
ences in the other socio-demographic data between the
two analysed groups. The statistical analysis showed that
the rates of anal and oral intercourse were similar among
HIV-infected and uninfected MSM (94.4% vs. 100% p =
0.204; 96.3% vs. 92.86% p = 0.493, respectively). Among
HIV-positive MSM 29.41% declared condomless anal in-
tercourse and 17.86% among HIV-negative patients (p =
0.259). The rates of unprotected oral sex were compara-
bly high among the HIV-positive and uninfected groups
(88.46% vs. 96.15%, p = 0.262). The main reasons for un-
protected anal and oral intercourse were: condom-asso-
ciated erection problems and decreased pleasure. Chem-
sex practice among HIV-infected MSM was declared by
20.37% and in HIV-negative MSM by 10.71% (p = 0.270).
Also no significant differences were observed in the sub-
stance use between HIV-infected and uninfected MSM
(alcohol: 55.56% vs. 57.14%, p = 0.891; cigarettes: 40.74%
vs. 60.71%, p = 0.0859; drugs: 25.93% vs. 10.71%, p =
0.107). Compared to HIV-negative subjects, HIV-positive
MSM more frequently heard about HPV before complet-
ing the questionnaire (68% vs. 50%, p < 0.034). Among
all subjects included in the study only 2 HIV-infected pa-
tients declared that they were vaccinated against HPV.
Statistical analysis showed no differences in the preva-
lence of sexually transmitted infections in the past year
between the two groups of HIV-infected and uninfected
MSM (syphilis: 46.3% vs. 25%, p = 0.0608; gonorrhoea:
18.5% vs. 10.7%, p = 0.270; chlamydia 11.1% vs. 0%, p =
0.0669, HCV 16.6% vs. 3.6%, p = 0.0857).

Human papillomavirus prevalence

We also evaluated the prevalence of oral and anal
HPV infection. The statistical analysis showed that the
prevalence of detected HPV was significantly higher

Table 1. Anal HPV types distribution by HIV serostatus
(created by Martyna Biata)

in anal samples than in oral ones (p < 0.001). Among
54 HIV-infected MSM, 41 (76%) tested positive for anal
HPV infection. High-risk HPV genotypes were detected in
39 samples, low-risk HPV genotypes in 16 samples and in-
fections with > 2 HPV types in 33 samples (Table 1). Prev-
alence of the oncogenic genotypes HPV 16 and HPV 18
was found in 12 and 8 anal samples of HIV-infected MSM,
respectively. One patient who presented with a history
of condyloma acuminata of the anal canal, was posi-
tive for low-risk HPV 6 and high-risk genotypes: HPV 16,
HPV 18, HPV 39, HPV 45, HPV 66, and HPV 68 in anal
samples. In HIV-negative MSM, 9 (32%) patients tested
positive for anal HPV infection. High-risk HPV genotypes
were detected in 9 samples, low-risk HPV genotypes in
4 samples and infections with > 2 HPV types in 6 samples
(Table 1). Only one anal sample tested positive for HPV
16 and one for HPV 18 among the HIV-negative group.
Anal cytology was offered to MSM who tested positive
for oncogenic genotypes: HPV 16 and/or HPV 18. Only
7 patients reported for this test and the results of all cy-
tology tests were normal. The statistical analysis showed
that among HIV-infected MSM compared to HIV-nega-
tive ones, the prevalence of other high-risk HPV geno-
types in anal samples was significantly higher: HPV 31
(p = 0.00951), HPV 39 (p = 0.00872), HPV 68 (p = 0.0193),
HPV 52 (p = 0.00085), and HPV 66 (p = 0.0413). Among
54 HIV-infected MSM, 10 (18.5%) tested positive for oral
HPV infection, including high-risk HPV genotypes that
were detected in 8 samples, low-risk HPV genotypes in
4 samples and infections with > 2 HPV types in 3 samples
(Table 2). Prevalent oncogenic HPV genotypes: 16 and
18 were found only in two and one oral samples of HIV-
infected MSM, respectively. No oral HPV infection was
detected in the HIV-negative group (Table 2). Next, we
looked into possible associations between the results of
molecular tests and laboratory parameters of HIV-infect-
ed MSM (CD4 cell count, CD4 nadir, level of HIV RNA at
the moment of HIV diagnosis, current HIV RNA level). We
also tried to find associations between the molecular test
results and other parameters: co-infections with syphi-
lis, gonorrhoea, chlamydiosis, HCV, smoking, alcohol con-
sumption, drug use, and chemsex.

Table 2. Oral HPV type distribution by HIV serostatus
(created by Martyna Biata)

HIV-positive MSM (n = 54) HIV-negative MSM (n = 28)

HIV-positive MSM (n = 54) HIV-negative MSM (n = 28)

HPV types: HPV types: HPV types: HPV types:
Any type — 41 (76%) Any type — 9 (32%) Any type —10 (18,5%) Any type — 0
Low risk — 16 Low risk — 4 Low risk — 4 Low risk =0
High risk — 39 High risk — 9 High risk — 8 High risk — 0
HPV 16 — 12 HPV 16 -1 HPV 16 -2 HPV 16 -0
HPV 18 -8 HPV 18 -1 HPV 18 -1 HPV 18 -0

Multiple types — 33 Multiple types — 6

Multiple types — 3 Multiple types — 0
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Statistical analysis showed that the prevalence rates
of highly oncogenic HPV genotypes, 16 and 18, at the anal
site were significantly higher in patients with lower CD4
cell counts (p = 0.0003, p = 0.00762, respectively). In ad-
dition HPV 18 infection was significantly more frequent
in patients with higher levels of baseline HIV RNA (p =
0.0189). We also found that high-risk HPV 59 infection at
the anal site was significantly more frequent (p = 0.033)
in HIV-infected MSM with a lower CD4 cell count. More-
over, HPV 33 and HPV 52 at the anal site were signifi-
cantly more common in patients with lower nadir CD4
(p = 0.0312, p = 0.0188, respectively). Syphilis was more
prevalent among HIV-infected MSM who tested positive
for HPV 33 at the anal canal (p = 0.0113).

Discussion

Our study demonstrated that the prevalence of oral
and anal HPV infections was higher in HIV-infected MSM
than in HIV-negative ones. There were no differences in
the frequency of high-risk sexual behaviour and other
analysed risk factors associated with HPV infection be-
tween the two groups. However, van Aar et al. reported
that engaging in risky sexual behaviour and drug use
was more common among HIV-infected MSM compared
to HIV-negative counterparts [18]. Other study indicated
that the rate of drug use in MSM is higher than in other
populations [19]. Across the analysed cohort, reported
use of marijuana (36-46%) and/or methamphetamine
(23-27%) was common [19]. Kenyon et al. found an in-
crease in condomless sex associated with the use of
drugs in MSM [20]. We did not observe any significant
association between substance use and condomless sex,
but we found high rates of unprotected anal sex among
the two groups. In our study we observed that 29.41%
of HIV-positive MSM and 17.86% of HIV-negative MSM
had unprotected anal sexual intercourse. Crepaz et al.
described that frequency of condomless anal sex among
HIV-infected MSM was considerably higher with HIV-se-
ropositive partners (30%) than with unknown serostatus
(16%) or HIV-negative partners (13%) [21]. Unprotected
sexual intercourse is associated with an increased risk of
acquiring sexually transmitted infections (STI). We found
no significant differences in the prevalence of sexually
transmitted infections (including syphilis, gonorrhoea,
chlamydia, HCV) between the two analysed groups.
Moreover, many studies showed that HIV-infected MSM
compared to HIV-negative MSM had higher rates of
syphilis and other STls [22]. Our analysis demonstrated
that the prevalence of oral and anal HPV infection was
higher in HIV-infected MSM than in HIV-negative ones.
We also showed a higher rate of high-risk HPV DNA types
in anal samples compared to oral specimens in MSM.
Other study also found that HPV infection was signifi-
cantly higher in HIV-positive MSM compared to HIV-neg-
ative MSM (60% vs. 37.8%, p = 0.035) [23]. Moreover, the
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prevalence of anal and oral HPV was: 96.3% and 21.6%,
respectively in HIV-positive MSM and 70.6% and 29.4% in
HIV-uninfected MSM [23]. Ren et al. observed that pres-
ence of positive tests for anal HPV of any type (81.0% vs.
48.2%), any high-risk type (50.6% vs. 27.1%), any low-risk
type (55.7% vs. 31.8%) were all significantly more com-
mon in HIV-infected compared to HIV-negative MSM
[24]. Significantly higher rates of HPV infections in the
anal canal may be associated with damage of the rectal
epithelium and mucosa during anal unprotected inter-
course, which may facilitate the entry of the virus [25].
The molecular mechanisms underlying the increased risk
of HPV infection in HIV-infected individuals are poorly un-
derstood. Studies have shown that HIV-associated tight
junction disruption of mucosal epithelia may potentiate
HPV infection [6]. In addition, HIV-associated immuno-
deficiency limits the chances to eliminate HPV infection.
Moreover, our study found that infection with most on-
cogenic HPV genotypes: 16 and 18 was significantly as-
sociated with lower CD4 cell counts. Immunosuppression
plays an important role in the development of HPV-relat-
ed cancers. We observed a significantly higher prevalence
of highly oncogenic HPV genotypes at the anal site com-
pared to the oral site in HIV-infected MSM which is as-
sociated with an increased risk for anal cancer. Palefsky
et al. showed that HIV-positive men with decreased CD4
cell counts (below 200/mm?) had more than 3-fold in-
crease in the risk of progression from anal low-grade
squamous epithelial lesions (LSIL) to high-grade squa-
mous intraepithelial lesions (HSIL) [26]. Guiguet et al.
found that the risk of anal cancer increased with lon-
ger duration of immunosuppression (CD4 count < 200
cells/mm? and viral load > 100,000 copies/ml) [27]. In
our analysis, anal cytology was offered to MSM infected
with oncogenic genotypes: HPV 16 and/or HPV 18 but
only 7 patients reported for the additional test. The re-
sults of all cytology tests were normal. Wu et al. observed
that high-risk HPV infection was a significant predictor
for cytological abnormality in HIV-infected and unin-
fected MSM — there were 15.3% of atypical squamous
cells of undetermined significance, 16.6% of low-grade
squamous intraepithelial lesions, 4.9% of atypical squa-
mous cells that cannot exclude high-grade squamous
intraepithelial lesions and 17% of high-grade squamous
intraepithelial lesions [28]. Screening programs for HPV
cytological abnormality and vaccination against HPV may
reduce the risk of HPV-associated cancers in HIV-infected
and uninfected MSM.

We found a significantly lower incidence of oral HPV
infections compared to anal canal. A similar observa-
tion was made in another study [29]. The lower preva-
lence of oral compared to anal HPV infections might
be associated with faster clearance from oral epithelia.
The continuous flow of saliva and associated immuno-
globulins allows for faster elimination of the virus. Rollo
et al. showed oral HPV infections in 17.3 % of HIV-nega-

1131



Martyna Biata, Matgorzata Zalewska, Bartosz Szetela, Jacek Gasiorowski, Jarostaw Leszczyszyn, Matgorzata Inglot

tive MSM and in 27.8% of HIV-positive MSM [30]. In our
study oral HPV was detected in 18.5% of HIV-infected
MSM, there was no oral HPV infection in the HIV-negative
control group. Despite the lower prevalence of oral HPV
infection, presence of highly oncogenic HPV genotypes in
the oral cavity may be associated with the development
of oropharyngeal cancers.

Our study had some limitations. The small size of the
study groups could be associated with underpowered
analysis. We did not perform anal cytology tests in all
subjects. We could not verify the data from the question-
naires based on medical records in HIV-negative MSM
(presence of other sexually transmitted infections, e.g.
syphilis).

In conclusion, this is the first report of HPV infection
among Polish HIV-infected MSM. The prevalence of oral
and anal HPV infection was higher in HIV-infected MSM
than in uninfected MSM. HIV-related immunodeficiency
is associated with a higher prevalence of high-risk HPV
infections, therefore early detection of HIV infection and
initiation of antiretroviral therapy may reduce the risk of
HPV-related diseases. The high prevalence of anal high-
risk HPV infections especially among HIV-infected MSM
calls for close observation and screening programs for
anal cytology as well as vaccination against HPV.
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