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Due to high rates of human papillomavirus (HPV)
infection, the incidence of intraepithelial neo-
plasia and anal cancer, most studies concerning
HPV inmen seropositive for HIV have focused on
the anal canal. Few studies have targeted the
penile region in HIV-infected men. A total of 72
men seropositive for HIV and 72 men seroneg-
ative for HIV were followed-up for 6 months, and
their penile exfoliated cells were tested for HPV
DNA. There were no significant differences
between the HIV-positive and HIV-negative men
in persistence (respectively, 69.5% vs. 66.9%),
clearance (respectively, 15.3% vs. 23.1%), and
those men never infected with HPV during the
four follow-up visits (15.2% for HIV-positive vs.
20%for HIV-negative). High-risk HPV types were
detected more frequently in penile smears from
men infectedwithHIV,while, inHIV-seronegative
men, the low-risk HPV typesweremore abundant
(P¼0.001). Multiple infections with both high-
and low-risk HPV types were significantly more
frequent in HIV-seropositive compared to those
who were HIV-seronegative (P¼ 0.0004). The
attendance rates at follow-up visits were 86%,
78%, and 58% inmonths 1, 2, and 6, respectively,
formen infectedwith HIV and 93%, 72%, and 60%
for the HIV-negative group. It is concluded that
HIV infection can be considered a risk factor for
clearance and persistence of HPV. Multiple
infections with different types of HPV including
high-risk HPVs are frequent in men who are
infected with HIV. J. Med. Virol. 83:127–131,
2011. � 2010 Wiley-Liss, Inc.
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INTRODUCTION

Infection of the genital tract with human papilloma-
viruses (HPV) is among the most prevalent sexually

transmitted pathogens [Koutsky, 1997]. The most
serious consequences of genital HPV infections in
women are high-grade squamous intraepithelial
lesions, which can progress to invasive cervical cancer
[IARC, 2007]. Diseases associated with HPV also occur
in men such as carcinomas of the penis, anus, and
oropharynx [Lajous et al., 2005]. In contrast to the
large amount of information on the incidence and
duration of HPV infections in females, little is
known about the history of infections in males. So far
only four studies assessed HPV infection in HIV-
negative men with variable durations of follow-up,
using PCR to identify HPV DNA [Van Doornum et al.,
1994; Wikström et al., 2000; Kjaer et al., 2005; Lajous
et al., 2005].

Another sexually transmitted disease of considerable
medical and social importance is HIV infection. Co-
infection with HIV and HPV has been investigated in
several studies due to the increased risks of warts and
malignant neoplasias in the anal and genital tracts
[Breese et al., 1995; Rezza et al., 1997; Sun et al., 1997;
Aynaud et al., 1998; Palefsky et al., 1998]. Several
studies conducted inmen infectedwithHIV focus on the
anal canal due to the high rates of HPV infection,
intraepithelial neoplasia and anal cancer [Critchlow
et al., 1998; de Sanjosé and Palefsky, 2002; Palefsky and
Holly, 2003; Chin-Hong and Palefsky, 2005]. On the
other hand, few studies have examined the penile region
for HPV infections in men infected with HIV [Gomousa-
michael et al., 2000;AboulafiaandGibbons, 2001; Sirera
et al., 2006].

The aim of this longitudinal study was to assess the
persistence and clearance ofHPVDNA from the penis of
men infected and non-infected with HIV.
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MATERIALS AND METHODS

Study Population

This study included 144 men, 72 non-infected and 72
infected with HIV, between 18 and 60 years of age who
visited the Urology and Sexually Transmitted Disease
(STD) Clinic at the Centro de Referência e Treinamento
DST/AIDS (CRT-DST/AIDS) in São Paulo, a public
institution and one of the largest STD clinics in Brazil.
The study specimens were collected between February
2004 and March 2005 after approval by the Ethical
Committee of the CRT-DST/AIDS. All patients provided
written informed consent. The study participants were
followed-up for 6 months.

Procedures and Specimen Collection

Men were invited at the initial visit to return three
more times: after 30, 60, and 180 days. Each individual
completed a standardized interview on epidemiological
factors, including ethnic background, age, education,
sexual orientation, STD history, and sexual behavior.
Men also underwent a urological examination and
peniscopy. Clinical and laboratory information, includ-
ingCD4þTcell counts andHIVviral load in the plasma,
were obtained.

Penile Samples

At each visit, samples of exfoliated cells were obtained
after wetting the penis surface with 5% acetic acid for
5min, followed by examination by peniscopy. An
endocervical cytobrush with short bristles was used to
scrape longitudinally the skin of the whole penis,
including the foreskin, glans, shaft, and coronal sulcus.
After several gentle strokes, the brush was immersed
in 1ml of saline and stored at �708C until DNA
extraction.

Detection of Human Papillomavirus DNA

The polymerase chain reaction (PCR) was performed
onDNA extracted from penile swabs. One to ten percent
of the purified DNA was submitted to PCR employing
the pGMY09/11 generic HPV primers and globin gene
primers [Gravitt et al., 2000]. The amplification of a
fragment of the b-globin gene served as an internal
control to assess the sufficiency of DNA of each speci-
men. HPV typing was performed by dot blot hybrid-
ization with individual oligonucleotide probes specific
for 28 HPV types, as described previously [Franco et al.,
1999]. Specimens with undefined HPV types were
retested with a line blot reverse hybridization test
(HPV Linear Array, Roche Molecular Diagnostics,
Alameda, CA) capable of detecting 37 types [Gravitt
et al., 1998]. All specimens were prepared and analyzed
at the virology laboratory of the Ludwig Institute for
Cancer Research in São Paulo, Brazil, following stand-
ard procedures published elsewhere [Franco et al.,
1999].

Criteria and definitions for data analysis were as
follows:

Persistence was defined as detection of HPV DNA in
two ormore consecutive specimens during the follow-
up visits.
Clearancewas defined as a failure to detectHPVDNA
following a positiveHPVDNA test in a previous visit.

Variables considered for analysis were: age, race/
ethnicity, education, marital status, sexual orientation,
lifetime number of sexual partners, number of sexual
partners in the last year, STD history, current smoking,
condom use, and circumcision.

Statistical Analysis

Statistical analysis to detect differences between
groups employed Yates’ corrected Chi-squared test.
The statistical package used for data analysis was Epi
Info (version 6.04c; CDC,Atlanta, GA). Significancewas
determined by the likelihood ratio when the P-value
�0.05.

RESULTS

This study enrolled 72 men infected with HIV (group
I) and 72 men seronegative for HIV (group II). At
baseline, the mean age of participants was 43 years
(ranging from 24 to 66 years) in group I and 30 years
(ranging from 18 to 64 years) in group II (Table I). There
were significant differences between the two groups
concerning the following variables: race/ethnicity, mar-
ital status, sexual orientation, lifetimenumber of sexual
partners, STD history, current smoking, and condom
use with steady partners. At baseline, 79% of the men
infected with HIV had a CD4þ T cell count >200, and
69%presentedwithanHIVplasmaviral load lower than
1,000 copies/ml. Amongmen infectedwithHIV, 75% (54/
72)wereunmarried ornot in a committed relationship of
any sort, while this proportion was 50% (36/72) in those
negative for HIV. The groups differed in age and ethnic
background with men non-infected with HIV being
younger and non-white than those who were HIV
seropositive (Table I).

There was a high return rate during the 6-month
follow-up period. The attendance rates were 86%, 78%,
and 58% in months 1, 2, and 6, respectively, for the men
infected withHIV and 93%, 72%, and 60%, respectively,
for the HIV-negative group. No significant differences
were observed in return rates between the two groups
(data not shown). The main reasons for missing visits
included hospitalization and work appointments. Cell
collection from the penis surface was considered to be a
tolerable procedure, and no participants were reported
to have withdrawn from the study due to sample
collection (data not shown).

Therewere no significant differences between the two
groups in HPV DNA persistence or clearance (Table II).
However, at the trend level, clearance seems to be
higher in the HIV-negative men, while there is a
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tendency forHPVDNApersistence inmen infectedwith
HIV.Moreover, similar proportions of consistently HPV
DNA-negative smears were observed for both groups
throughout follow-up (15.2% vs. 20%) (P¼0.342,
Table II). It is noteworthy that 10% of all samples
collected yielded no HPV PCR data and therefore were
considered inadequate. Lack of globin amplification
could have occurred due to a reduced number of cells

in the smear or the presence of inhibitors of the PCR
reaction.

Table III presents theHPV types detected amongmen
in both groups. High-risk HPV types were more
frequently detected in penile smears from men infected
with HIV, while the low-risk HPV types were more
abundant in men seronegative for HIV (P¼ 0.001;
Table III). Multiple infections with both high- and
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TABLE I. Demographic and Behavioral Characteristics of Study Participants

Characteristic Group I, HIV positive n (%) Group II, HIV negative n (%) P-Value

Age (years) mean 42.7� 9.6 30.2� 9.3
Race/ethnicity
White 46 (64) 31 (43) 0.02
Non-white 26 (36) 41 (57)

Education
First 28 (39) 29 (40) 0.68
Second 28 (39) 36 (50) 0.16
University 16 (22) 7 (10)

Marital status
Married/cohabiting 17 (24) 36 (50) <0.00
Unmarried 54 (75) 36 (50)
Not reported 1 (1) —

Age of first sexual intercourse
�16 years 51 (71) 50 (69) 1
�17 years 21 (29) 22 (31)

Sexual orientation
Heterosexual 24 (33) 64 (89) <0.00
Homosexual 42 (58) 3 (4)
Bisexual 6 (8) 5 (7)

Lifetime no. sexual partner
�10 5 (7) 29 (40) <0.00
�11 67 (93) 43 (60)

No. sexual partner last year
0–1 28 (39) 31 (43) 0.88
2–10 33 (46) 37 (51) 0.13
11 11 (15) 4 (6)

STD history
Yes 65 (90) 35 (49) <0.00
No 7 (10) 37 (51)

Current smoking
Yes 44 (61) 28 (39) 0.01
No 28 (39) 44 (61)

Condom use with steady partners
Always 29 (69) 8 (13) <0.00
Sometimes 11 (26) 26 (43) <0.00
Never 2 (5) 27 (44)
Totala 42 (100) 61 (100)

Condom use with occasional partners
Always 43 (78) 27 (56) 0.10
Sometimes 11 (20) 16 (33) 0.07
Never 1 (2) 5 (10)
Totalb 55 (100) 61 (100)

Circumcised
Yes 15 (21) 7 (10) 0.10
No 57 (79) 65 (90)

Condiloma on physical examination
Yes 30 (42) 48 (67) <0.00
No 42 (58) 24 (33)

T CD4þ cells count (cells/ml)
�200 15 (21) —
>200 55 (79)

HIV plasma viral load (copies/ml)c

�1,000 48 (69) —
>1,000 22 (31)

a30 men infected with HIV and 11 non-infected reported no sexual partner.
b17 men infected with HIV and 11 non-infected reported no sexual partner.
cone missing.
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low-risk HPV types were significantly more frequent in
men infected with HIV than in men non-infected with
HIV (P¼0.0004; Table IV). It should be mentioned that
the HIV-negative men were partners of women who
visited the clinic for treatment of cervical abnormalities
possibly related to HPV. This might have influenced
their interest in returning to the clinic over multiple
study visits. This may also explain the high rate of HPV
DNA detection in this group.
The eight most common HPV types detected in men

infected withHIVwere as follows: 16 (10%), 6 (7.4%), 84
(6.7%), 52 (6.3%), 11 (5.2%), 33 (4.8%), 18 (4.8%), and 55
(4.5%). Among men non-infected with HIV, the most
frequently found HPV types were: 6 (27%), 51 (11.2%),
84 (9.6%), 16 (9.0%), 73 (3.7%), 53 (3.7%), 52 (3.7%), and
11 (3.7%) (Table V).

DISCUSSION

This study is the first to address HPV DNA persis-
tence and clearance in the genital area among men
infected and non-infected with HIV. Both groups
complied with study visits, with participation ranging
from 60% to 93%. In contrast, Wikström et al. [2000]
reported an attendance rate of 26% over two visits. The
better attendance in the present study might be related
to the tolerable specimen collection, which was reported
to cause only mild discomfort.
Several studies have demonstrated that HPV infec-

tion in the penis is highly prevalent among heterosexual
men who are seronegative for HIV, with rates ranging
from 52% to 72% [Dunne et al., 2006; Giuliano et al.,
2008]. In this study, 66% of men without HIV infection
presented with some type of HPV. The vast majority of
such infections are transient, and elimination occurs
rapidly in immunocompetent individuals [Giuliano

et al., 2008]. There are few available studies on the
persistence and elimination of HPV infection in men,
and in those studies, there is a methodological concern
related to the follow-up period and the definition of
infection parameters [Van Doornum et al., 1994;
Wikström et al., 2000; Giuliano et al., 2008]. Taking
into consideration this study’s definitions, no statisti-
cally significant differences in persistence and clearance
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TABLE II. Rates of Persistence and Clearance of HPV DNA
in Men Infected With HIV and Men Non-Infected With HIV

Outcome

n (%)

HIV positive HIV negative Total

Persistence 41 (69.5) 37 (56.9) 78 (62.9)
Clearance 9 (15.3) 15 (23.1) 24 (19.4)
HPV-negativea 9 (15.2) 13 (20.0) 22 (17.7)
Total 59 (100) 65 (100) 124 (100)

Chi-squared Pearson¼2.1471; P¼0.342.
aMen consistently HPV-negative throughout follow-up.

TABLE III. Distribution of HPV Types According for
Oncogenic Risk in Men Infected With HIV and Men Non-

Infected With HIV During Follow Up

HPV type

n (%)

HIV positive HIV negative Total

Low risk 15 (14) 38 (36) 53 (25)
High risk 57 (53) 46 (43) 103 (48)
Both 36 (33) 22 (21) 58 (27)
Total 108 (100) 106 (100) 214 (100)

Chi-squared Pearson¼14.52; P¼ 0.001.

TABLE IV. Frequencies of Single and Multiple HPV
Infections in Men Infected With HIV and Men Non-Infected

With HIV During Follow Up

Infection of
HPV

n (%)

HIV positive HIV negative Total

Single 67 (50) 97 (72) 164 (61)
Multiple 67 (50) 38 (28) 105 (39)
Total 134 (100) 135 (100) 269 (100)

Chi-squared Pearson¼ 12.59; P¼ 0.0004.

TABLE V. Distribution of HPV Types in Men Infected and
Non-Infected With HIV

HPV types

n (%)

HIV positive HIV negative Total

High-risk
16 27 (10) 17 (9.0) 44 (9.6)
51 10 (3.7) 21 (11.2) 31 (6.8)
52 17 (6.3) 7 (3.7) 24 (5.3)
18 13 (4.8) 5 (2.7) 18 (3.9)
73 10 (3.7) 7 (3.7) 17 (3.7)
33 13 (4.8) — 13 (2.8)
56 8 (3.0) 4 (2.1) 12 (2.6)
53 4 (1.5) 7 (3.7) 11 (2.4)
31 7 (2.6) 3 (1.6) 10 (2.2)
39 6 (2.2) 4 (2.1) 10 (2.2)
66 6 (2.2) 4 (2.1) 10 (2.2)
58 5 (1.9) 4 (2.1) 9 (2.0)
68 8 (3) 1 (0.5) 9 (2.0)
35 7 (2.6) — 7 (1.5)
59 5 (1.9) 1 (0.5) 6 (1.3)
82 4 (1.5) 1 (0.5) 5 (1.1)
26 — 2 (1.1) 2 (0.4)
45 1 (0.4) — 1 (0.3)

Low-risk
6 20 (7.4) 50 (27) 70 (15)
11 14 (5.2) 7 (3.7) 21 (4.6)
40 9 (3.5) — 9 (2.0)
42 9 (3.5) — 9 (2.0)
54 2 (0.7) 5 (2.7) 7 (1.5)
61 1 (0.4) 3 (1.6) 4 (0.9)
72 4 (1.5) — 4 (0.9)
70 3 (1.1) — 3 (0.6)
81 2 (0.7) — 2 (0.4)

Undefined risk
84 18 (6.7) 18 (9.6) 36 (7.9)
55 12 (4.5) 3 (1,6) 15 (3.3)
62 9 (3.5) 6 (3.2) 15 (3.3)
83 7 (2.6) 2 (1.1) 9 (2.0)
89 — 4 (2.1) 4 (0.9)
69 1 (0.4) — 1 (0.3)
71 1 (0.4) — 1 (0.3)

Untyped 6 (2.2) 2 (1.1) 8 (1.7)
Total 269 (100) 188 (100) 457 (100)
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of HPV DNA were observed between the two groups.
Both groups showed high HPV DNA frequencies;
infections with oncogenic types were more prevalent
amongmen infected withHIV. The high rates of HPV in
men seronegative for HIV may be due to the fact that
nearly all were partners of women referred to the clinic
for cervical HPV infection. In this group, however, a
higher rate of clearance, albeit nonsignificant, was
observed. More studies should be performed to inves-
tigate this finding further.

It was also observed thatmoremen infected withHIV
presented with multiple HPV types compared to the
menseronegative toHIV.Thisfindingmaybeattributed
to the two groups’ different immunodeficiency levels, as
reported by others [Cuthill et al., 1995; Levi et al., 2002].
In fact, the immune system is key to the control of HPV
replication, which was evident in the increased inci-
dence of lesions caused byHPV and recurrent infections
in the group seropositive for HIV. However, the cellular
and molecular mechanisms responsible for protection
from and elimination of HPV infection are not fully
established [Frazer, 2009].

This study has several limitations, such as small
sample size and short and sub-optimal follow-up, which
preclude direct comparisons with similar studies. More-
over, HIV-infected and non-infected men were not
matched at the baseline visit. Finally, the group of
HIV-negative men does not represent the general
population. However, it is one of only a few longitudinal
studies of HPV involving men infected with HIV.

Multiple infections with different types of HPV
including high-risk HPVs are more frequent in men
who are infected with HIV. However, no significant
difference was observed between the two groups related
to the rates of HPV DNA clearance and persistence.
Further research is warranted to understand better the
course ofHPV infection inHIV-seropositive individuals.

REFERENCES

Aboulafia DM, Gibbons R. 2001. Penile cancer and human papilloma
virus (HPV) in a human immunodeficiency virus (HIV)-infected
patient. Cancer Invest 19:266–272.

Aynaud O, Piron D, Barrasso R, Poveda JD. 1998. Comparison of
clinical, histological, and virological symptoms of HPV in HIV-1
infected men and immunocompetent subjects. Sex Transm Infect
74:32–34.

Breese PL, Judson FN, Penley KA, Douglas JM, Jr. 1995. Anal human
papillomavirus infection among homosexual and bisexual men:
Prevalence of type-specific infection and association with human
immunodeficiency virus. Sex Transm Dis 22:7–14.

Chin-Hong PV, Palefsky JM. 2005. Human papillomavirus anogenital
disease in HIV-infected individuals. Dermatol Ther 18:67–76.

Critchlow CW, Hawes SE, Kuypers JM, Goldbaum GM, Holmes KK,
Surawicz CM, Kiviat NB. 1998. Effect of HIV infection on the
natural history of anal human papillomavirus infection. AIDS 12:
1177–1184.

Cuthill S, Maiman M, Fruchter RG, Lopatinsky I, Cheng CC. 1995.
Complications after treatment of cervical intraepithelial neoplasia
in women infected with the human immunodeficiency virus.
J Reprod Med 40:823–828.
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