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1 | INTRODUCTION

Human papillomavirus (HPV), a non-enveloped, oncogenic virus, is
the most common sexually transmitted pathogen.® The virus can be
transmitted through skin-to-skin contact, oral, vaginal or anal sex and

also with shared fomites. The same routes of transmission are shared
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Abstract

The association between human papillomavirus (HPV) and other sexually transmitted
infections (STIs) in anal lesions still remains unclear. Aim of the study was to evaluate
the prevalence of simultaneous infection of HPV and Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium, and Trichomonas vaginalis in individuals screened
for HPV anal infection. A total of 507 anal samples were tested for both anal HPV and
STls: 16% resulted positive for one or more non-HPV STls. Specifically, C. trachomatis,
M. genitalium, and N. gonorrhoeae were detected in 8%, 5%, and 4% of cases,
respectively. Two groups were considered, including a positive STI group and a neg-
ative STI group. The prevalence of HPV was similar in patients in both groups: high risk
(HR)-HPV and low risk (LR)-HPV were 67% and 53% versus 62% (p = 0.361) and 54%
(p =0.864) of patients, respectively. However, HPV 16, 18, 35, 51, 59, and 69 were
significantly more frequent in patients tested positive for other STls versus HPV
infection alone (p < 0.05). No significant differences between the two groups were
observed in vaccination coverage, 28% versus 32% (p =0.463), and HIV status, 86%
versus 84% (p =0.658). The study shows that the overall HPV status is not directly
correlated to other STls in the investigated population, except for certain HPV types,

including HR-HPV 16, reinforcing the urge for a greater vaccination coverage.
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with other pathogens, including Chlamydia trachomatis, Neisseria go-
norrhoeae, and Trichomonas vaginalis.?> Along with HPV, they are the
most common cause of sexually transmitted diseases. Globally, an
estimated 300 million women and 1 in 3 men are infected with HPV;
in 2020, WHO estimated 129 million new cases of chlamydia, 82

million of gonorrhea and 156 million of trichomoniasis.>* HPV,
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specifically high-risk (HR-HPV) types, can cause cancerous and
noncancerous lesions, including oropharyngeal and anogenital can-
cers, anogenital warts, and recurrent respiratory papillomatosis.> Six
vaccines have been licensed for the prevention of HPV-linked con-
ditions: bivalent, quadrivalent and 9-valent formulations. Specifically,
they all protect against HPV 16 and 18, main responsible for most of
HPV-related cancer cases. In addition, quadrivalent and 9-valent can
also prevent noncancerous lesions.® On the other hand, other sexu-
ally transmitted infections (non-HPV STIs), including C. trachomatis,
N. gonorrhoeae, M. genitalium, and T. vaginalis, that cannot be pre-
vented with vaccines, may have consequences beyond the immediate
impact of acute infection too. Complications of common STls include
pelvic inflammatory disease, infertility, adverse pregnancy outcomes,
epididymitis, and proctitis.” Many studies investigated the association
between STIs and HPV cervical abnormalities.® Bacterial vaginosis has
been associated with HPV infection.” de Abreu et al. observed an
association with C. trachomatis and N. gonorrhoeae with HR-HPV in
cervical abnormalities.!® T. vaginalis and M. genitalium, two other
common curable STIs might be associated with a higher prevalence of
HR-HPV infections, as observed in women.*%*! Masi et al., in 2020,
evaluated the relationship between STls, including HPV genotypes,
and high-grade anal intraepithelial neoplasia in PWH (people with HIV)
men who have sex with men (MSM): they observed that C. trachomatis
might potentiate the oncogenic capability of HPV 16.12

There are limited data on the prevalence and distribution of HPV
and non-HPV STIs coinfections, especially in different populations
and regions. Nevertheless, this information is pivotal to identifying
patterns of coinfection which may have implications for diagnosis,
treatment and prevention strategies, improving public health pro-
grams to better manage and prevent the spread of STls.

We aimed to evaluate the prevalence and distribution of HPV by

STls status in anal samples of patients attending a sexual health clinic.

2 | MATERIALS AND METHODS

2.1 | Study design
This was a retrospective observational study conducted between
January 1, 2022 and December 31, 2023.

2.2 | Setting
The sexual health clinic of a large Infectious Diseases Department

(Luigi Sacco Hospital, Milan, Italy).

2.3 | Study population
Individuals who were sexually active (with at least one partner in the
past 3 months) and reported unprotected anal intercourse, or who

had a history of previous sexually transmitted infections, regardless

of their current sexual activity, were included. All patients who un-
derwent HPV testing were informed about the procedure and its
implications through a consultation with an Infectious Diseases
specialist and all were simultaneously tested in the anal canal for
C. trachomatis, N. gonorrhoeae, M. genitalium, and T. vaginalis DNA.
Testing anal samples for HPV is not a standard in STls screening
programs. However, screening for other STls during HPV evaluation
should be performed to rule out possible different confounding

causes of anal inflammation.

24 | Data collection

Data about laboratory examinations, including cytology and histol-
ogy, and demographic characteristics like age, biological sex, HIV
status, and 9-valent HPV vaccination status were included in the

study.

2.5 | Laboratory procedures

From January 2022 to March 2023, the presence of C. trachomatis, N.
gonorrhoeae, M. genitalium and T. vaginalis DNA was investigated by
means of STl PLUS ELITe MGB® Kit (ELITechGroup) on the sample-
to-result system ELITe InGenius (ELITechGroup). Because of hospital
policies change, since March 2023 the test was performed using the
RT-PCR Allplex™ STl Essential Assay (Seegene), on the Microlab
NIMBUS (Seegene) and the CFX96 RT-PCR instrument (Bio-Rad). The
specimens were collected using the Universal Transport Medium
(UTM-RT®) system paired with flocked swab FLOQSwabs® (Copan
Diagnostics).

Anal sample collection for HPV DNA test was performed using
the ThinPrep™ Pap Test PreservCyt™ (Hologic) system. Nucleic acid
extraction was performed through the STARMag kit (Seegene) on
Microlab NIMBUS (Hamilton) platform. HPV genotyping was per-
formed immediately after DNA extraction by means of Anyplex™ Il
HPV28 Detection RT-PCR commercial kit (Seegene), which detect 12
carcinogenic (HR-HPV) (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59), one probable carcinogenic (HPV 68) and six possibly carci-
nogenic genotypes (HPV 26, 53, 66, 69, 73, 82) (probable/possible
HR-HPV), plus nine low-risk (LR-HPV) types (HPV 6, 11, 40, 42, 43,
44, 54, 61, 70). The assay targets human beta-globin as an internal
control to monitor DNA purification efficiency, PCR inhibition, and
cell adequacy. Cytology results were classified following the Be-
thesda system: inadequate, negative for intraepithelial lesion or
malignancy, atypical squamous cells (ASC), low-grade squamous in-
traepithelial lesion (LSIL), atypical squamous cells cannot rule out
high-grade squamous intraepithelial lesion (ASC-H), high-grade
squamous intraepithelial lesion (HSIL) and squamous cells carci-
noma (SCC). Anal tissue samples were classified as normal (negative),
anal intraepithelial neoplasia-1 (AIN-1), anal intraepithelial neoplasia-
2 (AIN-2), anal intraepithelial neoplasia-3 (AIN-3), squamous cell

carcinoma (SCC).
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2.6 | Statistical analysis TABLE 1 Detection of single and multiple sexually transmitted

Categorical variables were represented by proportions; median and
interquartile range (IQR) values were calculated for continuous vari-
ables. Chi-square (x?) and Fisher exact test were used as significance
tests. Statistical significance was set at p < 0.05. STATA v18 was used

for statistical analysis.

3 | RESULTS

3.1 | Study population

A total of 507 individuals were tested. The median age was 48 years
(IQR 40-54), and they were male in 97% (493/507) of cases, mostly
men who have sex with men (MSM), and PWH in 84% (428/507) of
cases. Of the cases investigated, 86% (437 out of 507) tested positive
for one or more pathogens, while 14% (70 out of 507) tested nega-
tive for any infection. One or more STIs were detected in 16% (79/
507) of patients, mostly males (77/79; 97%) with a median age of
45 years (IQR 36-51); 86% (68/79) of them were PWH. Specifically,
including both single and multiple infections, C. trachomatis was
detected in 8% (41/507) of individuals, M. genitalium in 5% (24/507),
N. gonorrhoeae in 4% (19/507), and T. vaginalis in 0.4% (2/507). STls
coinfections represented 1.4% (7/507) of cases: C. trachomatis—N.
gonorrhoeae (n=4), C. trachomatis-T. vaginalis (n=1), C. trachoma-
tis-M. genitalium (n = 1), M. genitalium-T. vaginalis (n = 1).

HPV DNA was detected in 84% (426/507) of individuals, mostly
males (98%, 416/426), with a median age of 48 (IQR 39-54) years;
84% (358/426) of HPV-positive patients were PWH. HR-HPV,
probable/possible HR-HPV and LR-HPV types had a prevalence of
63% (317/507), 39% (197/507), and 54% (274/507), respectively.
The overall RT-PCR results for HPV types and other STls are resumed
in Table 1.

Data about anal cytology were available for 501 out of 507
patients: 0.6% (3/501) were diagnosed with HSIL, 0.8% (4/501)
with ASC-H, 12% (61/501) ASC, 17% (85/501) with LSIL; 2%
(11/501) were considered inadequate. Biopsy was performed on
136 out of 507 patients, with the following results: 0.7% (1/136)
SCC, 8% (11/136) AIN-3, 8% (11/136) AIN-2, 45% (61/136) AIN-1,
3% (4/136) inadequate. Inadequate samples were excluded from
further analyses. High-grade lesions were detected in patients with
HPV, as compared to HPV-negative individuals, as follows: 0.7%
(3/416) HSIL and 17.5% (22/126) AIN-2/AIN-3/SCC versus 0% (0/
74) HSIL and 16.6% (1/6) AIN-2/AIN-3/SCC, respectively. Specif-
ically, AIN-3 (n=11) and SCC (n=1) were observed only in HPV-
positive patients.

All individuals were divided into 2 groups: patients tested posi-
tive for non-HPV STIs (C. trachomatis and/or N. gonorrhoeae and/or
M. genitalium and/or T. vaginalis) and patients tested negative for
non-HPV STls. Both groups included patients tested positive or
negative for HPV DNA. Socio-demographic characteristics are shown

in Supplementary 1.

infections (non--HPV STls: Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium, and Trichomonas vaginalis) and
high-risk (HR), probable/possible HR and low-risk (LR) HPV types.

Sexually transmitted infections Total, n=507
Non-HPV STIs positive, n (%) 79 (16%)

C. trachomatis 35 (7%)

M. genitalium 22 (4%)

N. gonorrhoeae 15 (3%)

C. trachomatis and N. gonorrhoeae 4 (1%)

C. trachomatis and T. vaginalis 1 (<1%)

C. trachomatis and M. genitalium 1 (<1%)

M. genitalium and T. vaginalis 1 (<1%)

HPV positive, n (%) 426 (84%)

HR-HPV 317 (63%)
Probable/possible HR-HPV 197 (39%)
LR-HPV 274 (54%)
Concomitant HPV and non-HPV STIs positive, n (%) 68 (13%)

3.2 | HPV coinfection

The most common HPV types were HPV 42 (22%, 111/507) and 16
(21%, 108/507), followed by HPV 58 (17%, 88/507) and 53 (17%,
85/507). The presence of HPV DNA was 86% (68/79) in the group
of patients with a non-HPV concomitant STI and 84% (358/428) in
those without it (p=0.587). Specifically, in the two groups con-
sidered, a positive STI group and a negative STI group, the prevalence
of HPV was similar: HR-HPV and LR-HPV were 67% (53/79) and 53%
(42/79) versus 62% (264/428) (p=0.361) and 54% (232/428)
(0 =0.864) of patients, respectively. Probable/possible types were
detected in 47% (37/79) versus 37% (160/428) (p = 0.113) of groups
patients.

Among those with a concomitant non-HPV STls, 51% (27/53) of
HR-HPV cases, 51% (19/37) of probable/possible HR-HPV and
55% (23/42) of LR-HPV were detected in patients tested positive for
C. trachomatis while 34% (18/53) of HR-HPV, 35% (13/37) of
probable/possible HR-HPV and 31% (13/42) of LR-HPV were posi-
tive for M. genitalium.

The prevalence of genotypes in individuals with and without a
concomitant non-HPV STls is shown in Table 2. HPV 16 was the most
frequent HPV type in individuals with a concomitant non-HPV STis,
32% (25/79), followed by HPV 42, 25% (20/79), and 53, 20% (16/
79). On the other hand, in individuals without a concomitant non-
HPV STls, HPV 42 was the most common genotype, 21% (91/428),
followed by HPV 16, 19% (83/428), and 58, 17% (74/428).

Among HR-HPV and probable/possible HR-HPV types, HPV 16,
18, 35, 51, 59, and 69 were significantly more prevalent in individuals
with a concomitant non-HPV STis (p < 0.05). There were no statisti-

cally significant differences for LR-HPV genotypes.
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TABLE 2 Prevalence of high risk-human papillomavirus (HR-
HPV) (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59), probable/
possible HR-HPV (HPV 68, 26, 53, 66, 69, 73, 82) and LR-HPV (HPV
6,11, 40, 42, 43, 44, 54, 61, 70) types in patients tested positive and
negative for non-HPV STls (Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium, and Trichomonas vaginalis).

HPV Non-HPV STis Non-HPV STls
types positive (n=79) negative (n = 428) p Value
HPV 16 25 32% 83 19% 0.023
HPV 18 13 16% 25 6% 0.000
HPV 31 8 10% 45 11% 1
HPV 33 9 11% 49 11% il
HPV 35 12 15% 29 7% 0.021
HPV 39 9 11% 29 7% 0.162
HPV 45 1 1% 23 5% 0.151
HPV 51 13 16% 37 9% 0.040
HPV 52 [ 8% 29 7% 0.808
HPV 56 4 5% 31 7% 0.631
HPV 58 14 18% 74 17% 0.873
HPV 59 11 14% 29 7% 0.039
HPV 26 1 1% 2 0.5% 0.399
HPV 53 16 20% 69 16% 0.411
HPV 66 10 13% 29 7% 0.103
HPV 68 10 13% 49 11% 0.706
HPV 69 6 8% 9 2% 0.018
HPV 73 9 11% 25 6% 0.084
HPV 82 6 8% 21 5% 0.409
HPV 6 14 18% 56 13% 0.287
HPV 11 7 9% 31 7% 0.641
HPV 40 [ 8% 13 3% 0.096
HPV 42 20 25% 91 21% 0.459
HPV 43 5 6% 22 5% 0.592
HPV 44 4 5% 48 11% 0.108
HPV 54 3 4% 38 9% 0.176
HPV 61 3 4% 26 6% 0.599
HPV 70 11 14% 36 8% 0.138
3.3 | Anal cytology and histology

Cytology results were available for 99% (78/79) and 96% (412/428) of
patients positive and negative for non-HPV STls, respectively. HSIL
was detected in 1.3% (1/78) and 0.5% (2/412) of cases (p =0.408),
respectively. In the group of patients negative for STls, 11 additional
specimens were considered inadequate. On the other hand, histologic
examination was performed on 29% (23/79) and 25% (113/428) of

TABLE 3 Classification of anal samples collected from patients
tested positive for non-HPV STls (Chlamydia trachomatis, Neisseria
gonorrhoeae, Mycoplasma genitalium, and Trichomonas vaginalis) and
patients negative for non-HPV STls, according to cytologic (n = 78 vs.
n=412) and histologic (n = 23 vs. n = 109) examination.

Non-HPV STls Non-HPV STls

positive negative p Value
Cytology (n) 78 412
neg 51 (65.4%) 286 (69%) 0.480
ASC 9 (11%) 52 (13%) 0.790
LSIL 17 (22.3%) 68 (16.5%) 0.257
ASC-H 0() 4 (1%) -
HSIL 1 (1.3%) 2 (0.5%) 0.408
Histology (n) 23 109
neg 6 (26.1%) 42 (38.5%) 0.374
AIN-1 13 (56.5%) 48 (44.1%) 0.275
AIN-2 0 () 11 (10.1%) =
AIN-3 3 (13.1%) 8 (7.3%) 0.368
SCC 1 (4.3%) 0(-) -

Abbreviations: AIN-1, anal intraepithelial neoplasia-1; AIN-2, anal
intraepithelial neoplasia-2; AIN-3, anal intraepithelial neoplasia-3; ASC,
atypical squamous cells; ASC-H, atypical squamous cells cannot exclude
HSIL; HPV, HPV, human papillomavirus vaccine; HSIL, high-grade
squamous intraepithelial lesion; LSIL, low-grade squamous intraepithelial
lesion; neg, patient tested negative for cytology/histology; SCC, anal
squamous cell carcinoma; STI, sexually transmitted infection.

patients positive and negative for non-HPV STls, respectively. In the
group negative for non-HPV STls, 3% (4/113) of specimens resulted in
inadequate histologic examination. The overall prevalence of AIN-2/
AIN-3/SCC was similar in the two groups: 17% (4/23) versus 17%
(19/109) (p = 0.996) (Table 3).

Among patients tested positive for at least one non-HPV STI,
high-grade lesions were more frequently detected in those coin-
fected with HPV, as compared to those tested positive for non-HPV
STIs but negative for HPV DNA: all cases of AIN-3 (n=3) and the
only case of SCC were reported in this group (Table 4).

Given the hypothesis that C. trachomatis may potentiate the
oncogenic capability of HPV'?, we divided patients with available
histology in C. trachomatis positive-HPV positive (n=12) and C.
trachomatis negative-HPV positive (n=114) groups. However, we
did not observe a significant difference in the prevalence of high-
grade lesions, including AIN-2, AIN-3, SCC, among the two groups:
16.7% (2/12) versus 17.5% (20/114) (p = 0.939).

3.4 | HPV vaccination and vaccine-targeted types

HPV complete vaccination cycle with 9-valent formulation, protec-
tive against genotypes 6, 11, 16, 18, 31, 33, 45, 52, and 58, was

95UddIT sUoWWO)) aAneas) dqedijdde ayi Aq pausanob aie sapi1e YO 9sn Jo sojnJ 104 Aseiqr] auljuQ A9JIp\ UO (Suonpuod-pue
-suLd}/wodA3|imAleiqauljuo//:sdily) suoipuo) pue swis| 3y 335 “[#202/80/.¢2] uo Ateiqri auljuo A3jiM ‘uoisinoid euoneN ea10)l yinos Ag 'z5862Awl/200L 0L/1op/wodAsimAleiqauljuo//:sdizy woly papeojumod ‘g '¥20Z 'LL06960L



RIZZO T AL

50f7
MEDICAL VIROLOGY — WILEY

TABLE 4 Cytology and histology results in patients presenting
HPV coinfection with at least one among Chlamydia trachomatis,
Neisseria gonorrhoeae, Mycoplasma genitalium, and Trichomonas
vaginalis (non-HPV STls), versus patients tested positive for non-
HPV STls but negative for HPV DNA.

STIs-HPV coinfections STis-only patients

Cytology (n) 67 11

neg 41 (61.2%) 10 (90.9%)
ASC 9 (13.4%) 0

LSIL 16 (23.9%) 1(9.1%)
ASC-H 0 0

HSIL 1 (1.5%) 0
Histology (n) 21 2

neg 5 (24%) 1 (50%)
AIN-1 12 (57%) 1 (50%)
AIN-2 0 0
AIN-3 3 (14%) 0

scc 1 (5%) 0

Abbreviations: AIN-1, anal intraepithelial neoplasia-1; AIN-2, anal
intraepithelial neoplasia-2; AIN-3, anal intraepithelial neoplasia-3; ASC,
atypical squamous cells; ASC-H, atypical squamous cells cannot exclude
HSIL; HPV, human papillomavirus vaccine; HSIL, high-grade squamous
intraepithelial lesion; LSIL, low-grade squamous intraepithelial lesion; neg,
patient tested negative for cytology/histology; SCC, anal squamous cell
carcinoma; STI, sexually transmitted infection.

reported in 28% (22/79) of individuals with a concomitant non-HPV
STls and in 32% (137/428) of those without it (p = 0.463). Among the
vaccinated participants with concomitant non-HPV STls, the detec-
tion rates of HR-HPV, probable/possible HR-HPV and LR-HPV were
59% (13/22), 50% (11/22), 54% (12/22), respectively; 77% (17/22) of
individuals were tested for HPV > 1 year after vaccination. Specifi-
cally, the prevalence of vaccine-targeted HPV types was 68% (15/
22). On the other hand, among vaccinated individuals without a
concomitant non-HPV STls, HR-HPV, probable/possible HR-HPV,
and LR-HPV were detected in 58% (79/137), 39% (54/137) and 59%
(81/137) of cases; 82% (112/137) of patients were tested >1 year
after vaccine administration. Specifically, the prevalence of vaccine-
targeted HPV types was 53% (73/137): no significant difference
in vaccine-targeted HPV types was observed in the two groups
(p=0.192).

4 | DISCUSSION

According to the WHO, more than 1 million STIs are acquired
every day in the world. Specifically, each year the number of chla-
mydia, gonorrhea, syphilis, and trichomoniasis new cases is estimated
to be 374 million. On the other hand, HPV is the leading STI and is

also associated with different types of cancers, both in men and

women.?* In a recent study we observed a prevalence of 84% for any
type of HPV and of 65%-73% for HR-HPV among sexually active
individuals, particularly in men older than 45 years.'® The present
study evaluated the coinfection rate of HPV with C. trachomatis, N.
gonorrhoeae, M. genitalium, and T. vaginalis. Specifically, C. trachomatis
was detected in 8% of cases, M. genitalium 5%, N. gonorrhoeae 4% and
T. vaginalis 0.4%, falling within the ranges observed from USA CDC and
other studies on MSMs that reported a prevalence up to 24% for
gonorrhea, 23% for chlamydia and 6.4% for M. genitalium.2= In the
group of individuals tested negative for C. trachomatis, N. gonorrhoeae,
M. genitalium, and T. vaginalis, we detected HR-HPV types and HPV
16 in 62% and 19% of cases; the prevalence increased to 67% and 32%
in the group of patients tested positive for non-HPV STls, in accord-
ance with a collaborative pooled analysis of 64 studies published in
2021.Y7 On the other hand, lower detection rates of STls, including
HPV, were shown in a recent study by Fasciana et al. that enrolled
individuals attending an STls Unit: the authors reported HPV infection
in 55.1% of patients and less cases of multiple STIs (6.4%). However,
that study included more women (30%) and less PWH (33%).18

In our study, both individuals with and without concomitant non-
HPV STIs showed a high prevalence of any type of HPV without
statistically significant differences, except for HPV 16, 18, 35, 51, 59,
and 69 that were significantly more frequent in patients tested positive
for other STls: HPV 16 and 18 are among the most common types
found in the genital area, both in men and women.?%° Similarly, a
study published in 2020 regarding 353 sexually active women re-
ported that HR-HPV types were more prevalent among women who
had coinfection with another STI.2* Specifically, some studies showed
an association between HR-HPV and other STls in cervical carcino-
genesis,?>2® hypothesizing similar pathways in both the infection and
lesion progression of the anal canal. In fact, the proposed synergism
might be exerted through several mechanisms: C. trachomatis,
N. gonorrhoeae, and M. genitalium may induce chronic inflammation,
alter the expression of cellular receptors and coreceptors for HPV and
interfere with natural clearance of HPV through immune suppression,
facilitating HPV infection and persistence.2*#?> The most abundant
expression of the oncogenes E6 and E7 among HR-HPV types has
been reported in HPV 16 and Olivera et al. showed a synergism
between HPV 16 E6/E7 and C. trachomatis. These observations cor-
roborate the hypothesis that a mutual screening for these infections
may help to intervene and prevent severe complications like HPV-
related cancer.?%%’ Strong evidence that STls, and in particular HPV,
are associated with anal cancer was already provided in 1997.28

We frequently observed high-grade cytology and histology
lesions, especially AIN-3 and SCC, in HPV patients, but we did not
observe significant differences in patients coinfected with HPV and
other STls. Specifically, our results did not show significantly different
prevalence of high-grade lesions among C. trachomatis patients, in
contrast with Masia et al.1? The low number of cases with simulta-
neous infections and available histology might be another partial
explanation for discordant observations with other studies. However,
we found that HR HPV 16, 18, 35, 51, 59 and 69 were significantly

more frequent in the STl-positive group. This finding is consistent
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with and may corroborate the observed association between HPV
and concomitant STIs proposed by other studies.?>?? It must be
noted that other authors observed a correlation between simulta-
neous infections and cervical abnormalities.'® A possible explanation
is that they evaluated the relationship in a population of women
attending basic health units for cervical cancer screening, which is
different from ours. In addition, pathogens interaction in anal site
might result in different consequences from cervical ones. The
aforementioned synergistic mechanisms, including increased inflam-
mation, immune evasion, and interference with natural viral clear-
ance, might partially explain the frequent detection of HPV, specifi-
cally HR-HPV types, with other concomitant STls. However, in the
absence of more detailed information about sexual activity and habits
of the individuals, we cannot exclude that the association of these
very frequent STls might partially derive from an increased sexual
activity as compared to the general population.

A recent Canadian study, in sexually active individuals aged
16-30 years, observed that vaccination was effective at preventing
HPV infection when vaccine was administered within 5 years after
the first anal sex, with national guidelines recommending HPV vac-
cination at a younger age, before the begin of sexual activity, where
possible.*® WHO recommend HPV vaccination in individuals aged
9-26 years, providing protection against persistent HPV infection and
HPV-related lesions.>¥%2 In our study, results showed no significant
differences in HPV prevalence in vaccinated and unvaccinated in-
dividuals aged 23-78 years. However, we did not collect follow-up
data on persistent HPV infection and anogenital lesions. Moreover,
since most of the population enrolled in this study was aged 40 years
or higher, we consider the likeliness of vaccination within 5 years or
before sexual debut improbable.

This study presents several limitations: (1) the retrospective,
cross-sectional nature of the study limited the collection and analysis
of data, including specific data about sexual behavior; (2) results were
collected only from individuals considered worth of HPV evaluation
by their physicians, thus they not be truly representative of the
general population; (3) we were not able to collect data regarding
HPV infection over time. Our results show that the overall HPV
status is not correlated to other non-HPV STls. Nevertheless, it
correlates with certain HR HPV types, including HR-HPV 16, justi-
fying a careful HPV evaluation by a specialist and the potential
association with HPV-related anal lesions progression. Nevertheless,
the high prevalence of HPV among these individuals underlines the
importance of prompt HPV vaccination and prevention strategies
implementation. Further studies should investigate the role of coin-

fections in HPV infection and related anal lesions pathogenesis.
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