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Abstract
Objective: Human Papillomavirus (HPV) infection is found to be more prevalent in HIV-infected than
uninfected men (73% vs. 43%). Young men who have sex with men (YMSM) with HIV with HPV anal lesions often
deny or are unaware of these lesions. Unless screened, these lesions will remain undiagnosed with a potential
for transmission to sexual partners and disease progression. We explored screening practices for HPV and
therapeutic/diagnostic outcome of HPV screening among YMSM with HIV, including co-infection with other STIs.
Methods: Chart review of all HIV+ adolescent males, age 13-24 years, reporting MSM, engaged in care, 2007-2009,
at an inner city HIV clinic for adolescents and young adults.
Results: The average number of males enrolled in care was 143 per year (range 127-166) and none received HPV
vaccination. By visual inspection 50 YMSM were identified with anal HPV lesions: 46% received anal cytology, 30%
were identified as abnormal (ASCUS, LGSIL, or HGSIL); 90% received medical treatment (Imiquimod or Podophylline);
72.3% with no evidence that lesions cleared; 68.6% were referred to Colorectal surgical clinic. In addition, 62% had
STIs diagnosed: syphilis (42%); gonorrhea (39%); chlamydia (26%), and HSV (19%), Hepatitis B (6%); Hepatitis C
(3%). Clearance of HPV was associated with having more than one STI (p=0.03).
Conclusions: Detecting genital warts by visual inspection without acetic acid is an insensitive screening, thus
the number of males suspected to have HPV would be higher than the 50 identified by visual inspection. In this
cohort of HIV+ YMSM with HPV, a third were identified as having abnormal cytology, which is worrisome for infection
with oncogenic HPV subtypes. Not all received HPV medical and or referred for surgical treatment. The majority of
the cohort was co-infected with STIs, and having more than one STI was associated with clinical clearance of HPV
lesions.

Keywords: Human papillomavirus; HPV; HIV; Genital warts;
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Introduction
Genital Human Papillomavirus (HPV) infection is one of the most
prevalent STIs diagnosed in USA, causing genital warts and is strongly
associated with genito-anal dysplasia (also known as squamous
intraepithelial lesion (SIL)) [1,2]. Routine reporting of HPV is not yet
a recommendation from Centers for Disease Control and Prevention
(CDC) [3] and CDC also does not routinely recommend screening for
HPV in asymptomatic adolescents, except in young men who have sex
with men (YMSM) and in pregnant adolescent females [4]. Prevalence
of HPV varies by gender and age: 28%-82% among adolescent girls
and young adult women [5,6] and 29%-48% among adolescent and
young adult males [7-9], with prevalence higher among youth 20 to
24 years old (14.5% among 14-19, and 44.8% among 20-24 year olds)
[10]. A one year prospective study of YMSM in an urban center (mean
age=21) revealed that 70% had any HPV infection detected by clinician
collected anal swab HPV DNA testing [11], although HPV DNA testing
is not FDA approved for HPV screening in men. HPV infection in men,
contributes to further transmission of HPV infection and subsequent
cervical disease in women [12] as well as to HPV infection and
subsequent disease (cancers) among YMSM; and accounts for 5.2% of
cancers worldwide [13,14].
Anal HPV is of particular concern in its association with anal
cancer. Incidence trends between 1975 and 2008 of anal cancer (anus,
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anal canal, and anorectum) reveal an increase of 2.2% annual percent
change per year (APC) and a mortality rate (1980-2008) increase of 1.4%
APC [15]. Of note, is that squamous cell anal cancer occurs at much
higher rates in HIV-infected MSM (approximately 60–160/100,000)
[16,17] compared to the general population (1/100,000) [18]. Thus,
assessing for presence of infection and implementing treatment may be
one method to reduce further transmission of HPV and anal cancer, in
addition to the HPV vaccines.

HPV and HIV
HPV is particularly prevalent among MSM (57%) [19] with a two
fold increase among MSM who are also infected with HIV (93-95%)
[20]. HIV infected MSM in turn have a sixty fold increase in HPV
infection compared to men in the general population [21]. Detection
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is also higher among HIV infected men (73%) compare to those who
are sero negative (43%) in heterosexual relationships [22]. Anecdotally,
adolescent males with HIV, and especially those whose risk factor is
MSM, often present with anal HPV lesions, although many deny or
unaware of these lesions, and are often missed if the clinician fails to
examine the anal and or genital areas.

HPV Detection
Generally, detecting genital warts on visual inspection accounts
for about 1% of individuals infected. A comparison of methods for
assessing HPV infection revealed that in comparison to 1% on visual
inspection noting genital warts, other methods yielded higher numbers
of individuals diagnosed with HPV: 4% were detected by colposcopy,
10% by HPV DNA (negative on colpo); 60% by presence of HPV
antibodies (who were negative by HPV test); 25% of individuals
screened did not show infection by any method [23,9]. However, there
is currently no FDA approved test to detect HPV in men [24]. HPV tests
which detect viral nucleic acid or capsid protein, have been approved by
the FDA for screening women 30 years old and older, but not for screening
men or for women less than 20 years of age [4].
The use of anal-rectal cytology (ARC) is being used for evaluating
HPV disease of the anal canal in MSM and especially in those with
HIV disease. HPV anal cytology has been demonstrated to have good
negative predictive value for assessing HPV disease and found to be
useful in follow-up of patients with anal disease [24]. Further, New
York State has issued recommendations for screening all HIV infected
MSM at baseline and annually by performing anal cytology [26]. To
our knowledge no other state has published similar recommendations.
We explored screening practices of medical providers for HPV
among HIV infected YMSM. We wanted to understand if screening
practices for HPV resulted in treatments and in referrals to Colorectal
or Dermatology specialties and if clinicians documented whether
treatment(s) made a difference in resolution of lesions.

Method
A chart review was conducted of all HIV infected adolescent males,
age 13-24 years, reporting MSM, engaged in care between 2007-2009, at
an inner city HIV clinic for adolescents and young adults. Vaccination
for immunizing against human papilloma virus was not available at the
clinic and not provided during this time period. Pathology samples by
way of biopsy and or anal Papanicolaou test (PAPs) were reviewed, as
well as presence of other sexually transmitted infections (STIs). This
study was approved by the Internal Review Board of the institution.

Results
Demographics and HPV detection: The average number of males
enrolled in care was 143 per year (range 127-166). Fifty HIV infected
males were identified by clinicians as having perianal lesions on visual
inspection without the use of acetic acid. Participants of these 50 charts
were mostly African American (88%), had a mean age of 21.3 years
at time of review for the study; 92% (n=46) reporting MSM activity,
24% had CD4 counts below 200 and 94% with viral load (VL) 100,000
(bDNA). Forty-six percent (n=23) received anal cytology, 30% (n= 7) of
those with anal cytology were identified as abnormal (ASCUS, LGSIL,
or HGSIL). Only 35 (70%) of sample was reported to be on combined
antiretroviral treatment (cART) (Table 1).
HPV treatment and referrals: 90% (n=45) received medical
treatment, with Imiquimod prescribed in 96% of the young men who
received treatment. Podophylin was reported in one case, and liquid
J AIDS Clin Res
ISSN: 2155-6113 JAR an open access journal

Total=50
No. (%)

Variable
Mean age (years) (range)

23.1 (18-28)

Race/ethnicity
African American
Latinos
Caucasian
Other/mixed

44 (88)
3 (6)
3 (6)
0

Reported MSM

46 (92)

CD4 count (cells/mm3)
>500
350-500
200-350
<200

9 (18)
12 (24)
17 (34)
12 (24)

VL (copies/ml)(bDNA)
>100,000
<100,000

47 (94)
3 (6)

Diagnosed with STI(s)

31(62)

Self Report of 100% condom use

16/34 (47.1)

On cARTs

35/50 (70)

Anal cytology
• Abn cytology

23 (46)
7/23 (30)

Referrals to Colorectal or Derm clinic

34 (68.6)

Medical treatment of HPV (Imiquimod; Podophylin, liquid nitrogen).

45 (90)

Table 1: Characteristics of sample of young men with HIV and perianal HPV
lesions (n=50).
Variable

Chi-Square

P value

Clinically cleared HPV

20.6%

46.2%

3.07

.08

Adherence to cART >95%

58.6%

87.5%

2.30

.13

100% condom use

50.0%

45.8%

0.05

.82

281

Time × Status
interaction: F = .102

.75

Initial CD4 Count

Referred Not referred

277

Table 2: Associated variables for referral to specialty care (Colorectal or
Dermatology clinics).

nitrogen in 3 cases. No cases of Fluorouracil (5FU) were documented.
Referrals to Dermatology or Colorectal was noted in 68.6 % (n=34). No
reasons for or against referrals were documented in the charts (Table 1).
Clearing or resolution of clinically visible HPV lesions: 27.7%
(n=13) of the sample had evidence documented that the HPV lesions
had resolved within the study period of 3 years (2007-2009).
Referred vs. non-referred: Comparing those who received a
Colorectal or Dermatology clinic referral (n=34) vs. without referral
(n=13) revealed that those who did not receive a referral trended more
likely (46.2% vs. 20.6%) to see their HPV clear (p=0.08). Those in the
referred group were less likely (but not significantly) to have cART
medication adherence above 95% (58.6% for the referral group, 87.5%
for the non-referred). Self-reported condom use of 100% was higher
for the referred group (50.0% vs. 45.8%) (p>0.82). No relationship
was found between referrals and clearing of HPV, adherence to cART,
condom use, or CD4 counts (Table 2).
Co-STI infections: Sixty-two percent (n=31) of the 50 young men
were also diagnosed with other sexually transmitted infections (STIs).
Syphilis was most prevalent (13 cases), followed by gonorrhea (12 cases),
chlamydia (8 cases), and HSV (6 cases), along with 2 cases of Hepatitis
B, one of Hepatitis C, and one of genital "molluscum contagiosum". Of
those with STI co-infections, 55% (n=17) had multiple STIs diagnosed
over the 3 year period of this study (Table 3).
Predicting HPV clearance: Binary logistic regressions or chi-
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STI type present

No. (%)

Syphilis

13 (41.9)

Gonorrhea

12 (40)

Chlamydia

8 (27)

Herpes Simplex Genital Infections

6 (20)

Hepatitis B

2 (6)

Hepatitis C

1 (3)

Molluscum

US Preventive Task Services Force for detection and treatment of HPV
in men with anal cytology, reported positive predictive value increase
with the use of anal cytology from 38 to 78% and the negative predictive
value increased from 46% to 79% in a large study of HIV infected
compared to uninfected MSM [28]. Anal cytology has also been found
to be cost effective, demonstrating between $7,800 to $16,000 per
year of life saved compared to no screening [29,30]. Researchers and
clinicians in the HPV field have thus recommended anal cytology for
screening of anal HPV and anal intraepithelial neoplasia (AIN), with
further evaluation in patients with positive anal cytology using High
Resolution Anoscopy (HRA) [31].

1 (3)

>1 STI present

17 (55)
Table 3: Prevalence of STI Type (n=31).
Beta

Odds Ratio

P value

(.002)

0.99

.35

Initial viral load

.000

1.00

.60

Multiple STIs

1.49

4.44

.03

(1.36)

0.26

.26

>95% cART adherence

1.15

3.143

.20

100% condom use (self-report)

.000

1.00

1.00

Initial CD4 count

Abn PAP

Table 4: Binary logistic regressions predicting HPV clearance.

squares, depending on the variable, were performed for the following
variables: initial CD4 count, initial viral load, whether there were
multiple STIs, whether there had been an abnormal anal cytology,
whether the participant had 95% or better medication adherence to
cARTs, and whether there was 100% condom use, with whether they
had any effect on HPV clearance. Analysis revealed that having greater
than one STIs demonstrated a greater odds of clearing HPV and was
statistically significant (p=0.3). Being >95% adherent to cARTs also
demonstrated greater odds of clearing HPV but did not demonstrate
significance (p=0.20). Having an abnormal PAP test demonstrated less
odds of clearing visible HPV lesions but was not statistically significant
(p=26) (Table 4).
Consistent documentation within the charts did not exist for
number of present or lifetime partners, gender of partners, circumcision,
or smoking history (initiation or cessation).

Discussion
Detecting genital warts by visual inspection without acetic acid
is an insensitive screening method, thus the number of males with
HPV would be suspected to be higher than the 50 identified in this
study by visual inspection alone. Using visual inspection without the
use of acetic acid, anal warts was found among YMSM who on initial
enrollment to clinical services had suppressed immune system: 58%
had CD4 counts under 350 (24% under 200) and 94% with viral loads
>100,000. Although 47.1% reported 100% condom use, 62% presented
with STIs (and of these, 55% had more than one STI)-highlighting that
they were engaging in high risk sexual behaviors. Presently, there is lack
of standardization for HPV screening in men and assessing infection,
and this remains an issue for clinicians.
In this group of HIV infected YMSM with HPV, none who
received vaccinations for HPV, a third were identified as having
abnormal cytology, which is worrisome for infection with oncogenic
HPV subtypes. Not all received medical treatment and/ or referral for
surgical treatment, and viral subtypes were not assessed. Although
cytology was used only on those with visual signs of condyloma, it has
been found to be sensitive for detecting HPV infection, but having low
sensitivity for detecting HGSIL, compared to high resolution anoscopy
[27]. While no standards of care presently exist promoted by CDC or
J AIDS Clin Res
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HRA requires referrals to clinicians trained in HRA, most often to
Dermatology or Colorectal clinics. In this cohort of YMSM, clinicians
referred 68.6% of these young men with no documented criteria for
or against said referrals but a trend toward those without resolution of
their lesions. Those referred were more likely to have unresolved HPV
lesions and more likely to demonstrate non-adherence to cART, despite
more likely over reporting 100% condom use. No statistical significance
was demonstrated for these variables when comparing those referred to
those not referred.
Envisioning clearance of HPV was of particular interest in this
cohort in the pre HPV vaccine era for males. Initial CD4 count, initial
viral load, or 100% condom use had no associated effect on HPV
clearance. In contrast having a history of more than one STI increase
odds of clearing visual lesions and was statistically significant (p=0.03).
This finding is in contrast to a longitudinal multi-national study (Brazil,
Mexico, USA) of 1,159 men age 18-70 years old looking at HPV
incidence and clearance (with documented history of STIs) concluded
that increase number of partners and advancing age were significantly
associated with HPV clearance but not with STIs or circumcision. The
authors of this international study believed that the greater the number
of sexual partners yielded higher exposure to HPV, yielding increase
antibodies that possibly could confer protection against subsequent
HPV infections [32,33]. Our findings suggest that increase number of
STIs (as a result of unsafe sexual behaviors, e.g., lack of condom use
and multiple sexual partners) may also lead to improved immune
response to HPV (perhaps by way of exposure to HPV subtypes not
visually express resulting in increased HPV antibodies). Further,
having an abnormal anal cytology was consistent with persistent HPV
infection and resulted in decrease odds of reported HPV lesions having
cleared; however was not found to be statistically significant. These
associated findings, while interesting, could be due to small sample
size not generating enough power to demonstrate significance, but
also highlights that factors associated with clearance of HPV are better
answered with prospective, longitudinal studies.
There is no currently approved test to detect HPV in men; however,
clinicians should routinely screen all HIV infected YMSM by visual
inspection of genital and anal areas with acetic acid and anal cytology
as the prevalence of infection and consequent anal dysplasia appears to
be high. Although CDC does not recommend treatment of subclinical
infection, men are important sources of HPV infection in both men and
women, and strategies to control viral transmission would thus include
screening and should ideally target both genders [34]. Since studies in
immune-competent women revealed that HPV infection is transient,
[35,36] ideally men should require repeat screening over time.
Limitations of this study need to be considered. The results of
this small sample size of primarily African American YMSM cannot
be generalizable to other male populations, especially outside of an
inner city setting. The data obtained was dependent on documentation
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by clinicians who can be inconsistent in their documentation when
treating YMSM living with HIV who present with multiple medical and
psychosocial issues. In addition, the binary logistic regression should be
interpreted with caution since as a chart review; there is no controlling
for confounding variables. Our findings in this study, however, provide
essential data for development of improved methods of screening,
documented risk factors and physical exams, and documented factors
and methods for assessing clearance of HPV infection and or lesions.
Further studies are needed to improve screening methods for
HPV in YMSM and for monitoring the impact of the HPV vaccine on
prevalence and incidence, especially in this era of HPV vaccines.
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