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Human papillomavirus is a DNA virus that
includes 118 genotypes. HPV16 is responsible
for 80% of cervical cancer in women. Men are
important reservoirs and major transmitters of
HPV to their partners. The aim of this study was to
detect HPV DNA and to determine the prevalence
of HPV types 6, 11, 16, and 18 in urine samples of
men infected with HIV-1. This study included
223 patients infected with HIV-1 from the Center
of Reference on HIV/AIDS (CRT-SP) and an
outpatient clinic of HIV. Urine samples were
collected and after DNA extraction real-time
PCR was performed for detection of HPV DNA.
Positive samples were then tested by conven-
tional PCR using type-specific primers for the four
HPV types. A total of 223 men infected with HIV-1
were tested, 81% of whom were on HAART. Four
(5.8%) were positive for HPV6, 18 (26.1%) were
positive for HPV11, 22 (31.9%) were positive for
HPV16 and five (7.2%) were positive for HPV18 by
conventional PCR. Twenty (29%) patients had
other HPV types and five patients (1.5%) had
multiple types. The mean T CD4þcells count was
517 and 441 cells/mm3 (P¼ 0.30), in HPV negative
and positive men, respectively. The HIV viral load
was higher in the HPV negative group than for
in the men with HPV (P¼ 0.0002). A 30.9%
prevalence of HPV was found in asymptomatic
urine samples of men infected with HIV-1. This
study suggests that urine may be a useful speci-
men for HPV screening. J. Med. Virol.
81:2007–2011, 2009. � 2009 Wiley-Liss, Inc.
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INTRODUCTION

Human papillomavirus (HPV) genital infection is
a common sexually transmitted infection, involving
about 50% of sexually active adults [Baay et al., 2004;

Scheurer et al., 2005]. Several studies have established
the etiologic role of HPV in squamous cell carcinoma of
the cervix [Roden et al., 2004] and HPV DNA has been
demonstrated in more than 99% of cervical cancer cases
and its precursors [Schiffman et al., 2007]. Cervical
cancer is the second most common cancer in women with
500,000 new cases and 275,000 deaths yearly worldwide
[de Villiers et al., 2004; Bernard, 2005; Pyeon et al.,
2005].

The papillomaviruses (PV) are highly diversified
[Laimins, 1996; Correnti et al., 2004] and can infect
epithelial cells [de Sanjose and Palefsky, 2002]. In the
human host, the data suggest the existence of 200 types
of HPV, but some 118 HPVs types are described on the
basis of isolation and complete genome sequencing of the
virus [Laimins, 1996; Correnti et al., 2004; Cox, 2006].
HPV has an icosahedric capside, is non- enveloped and
possesses double-strand DNA with about 8,000 bp
[Brinkman et al., 2002; Stanczuk et al., 2003; Cox,
2006; Giuliano et al., 2007]. The viral types are classified
into two groups according to cancer association: low and
high oncogenic risk [Porro et al., 2003].

There are few data about HPV infection in men, but
some studies have shown prevalence ranging from 1% to
82.9% [Giovannelli et al., 2007]. The low numbers of
diagnosed cases reflect the difficulty in determining
appropriate specimens and tests to detect HPV in men
[Gravitt et al., 2000]. Major studies have used penis
skin—specifically, the coronal sulcus, glans penis, and
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the urethra, due to the direct contact of the penis with
the uterine cervix, for determining anatomic sites for
detection of HPV [Giuliano et al., 2007].

DNA detection methods using urine specimens have
been used to diagnose other sexually transmitted
infections. Urine is a potential source of HPV since
bladder and urethral epithelia are susceptible to HPV
infection [Brinkman et al., 2004]. The aim of this study
was to evaluate HPV prevalence in urine samples of
asymptomatic men infected with HIV-1 by detection of
HPV DNA and to determine the prevalence of HPV types
6, 11, 16, and 18 in HPV DNA positive samples.

MATERIALS AND METHODS

Subjects

Subjects were recruited from two sites: Center of
Reference on HIV/AIDS (CRT-SP), which provides care
for approximately 3,000 subjects infected with HIV-1,
from where 148 men were invited at random when they
were seen on a screening visit for conditions such as
prostate cancer or sexual impotence. Additionally, 75
men infected with HIV-1 from our outpatient HIV clinic
(Adee3002/HCFMUSP) in a general hospital in Sao
Paulo were also randomly included. The sample size was
calculated based on an estimated prevalence of 20% and
a confidence level of 95%, using Epi Info v.6.04 (Centers
for Disease Control and Prevention, USA, 2001). This
study was approved by the Ethical Research Board of
both institutions, namely CRT-SP and Hospital das
Clı́nicas, Sao Paulo University Medical School (HC/
FMUSP). After signing the informed consent, subjects
were requested to answer a standardized interview
including questions on ethnic background, age, educa-
tional level, sexually transmitted diseases (STD) his-
tory, and sexual behavior. The subjects were also
submitted to a urologic examination. The HIV plasma
viral load, CD4þ T cells count and time of first HIV
serology were all obtained from hospital records.
Samples consisting of 60 ml of urine were collected
from the 223 men infected with HIV-1 included on the
study. Patients who presented any visible lesion or who
complained of current symptoms suggestive of an STD
were not included in the analysis.

DNA Extraction

Urine samples were stored at �708C until DNA
extraction, using a commercially available kit (GFX
Genomic Blood DNA Purification Kit, Amersham
Pharmacia Biotech, Inc., Piscataway, NJ).

PCR for Detecting HPV DNA

The DNA extractions were amplified using the
oligonucleotides PGMY9 and PGMY11 [Gravitt et al.,
2000] which amplify a conserved region of 450 bp of L1
gene of several types of HPV, adapted to the real-time
PCR technique using the SYBR Green1. For 20 ml of
reaction mix, a 10 pmol mixture of primers PGMY9/
PGMY11 and SYBR1 GreenER qPCR Supermix Uni-

versal Buffer (Invitrogen, Carlsbad, CA) was used.
Negative and positive controls were included in all
reactions. The positive control was a sample donated by
the Laboratory of Virology of Institute of Tropical
Medicine of Sao Paulo confirming the presence of HPV
DNA and the negative control was a reaction mixture
without template DNA. An initial step of 4 min at 958C
for DNA denaturation was followed by 45 cycles of 1 min
of denaturation at 958C, 1 min of annealing at 588C,
1 min at 728C for extension, and a last step of 7 min at
728C for final extension. The melt curve was conducted
to detect primer dimers and to analyze reaction
specificity, with an initial temperature of 608Cþ0.58C/
cycle for 30 sec.

Type-Specific PCR

To confirm the presence of HPV 6, 11, 16, and 18 in
HPV DNA positive samples by real-time PCR, a conven-
tional PCR was carried out using type-specific primers
[Naqvi et al., 2004] to the four types. The PCR was
conducted with 25 ml of reaction mix containing 0.2 mM
dNTPs, 2 mM MgCl2, 10 pmol each primer and 0.5 U
Taq DNA polimerase (Amersham Pharmacia Biotech,
Piscataway, NJ) and 1� PCR buffer (10 mM Tris–HCl
and 50 mM KCl). Negative and positive controls were
included in all reactions. One positive control was used
for each HPV type (6, 11, 16, and 18) at each reaction.
The positive controls were also kindly donated by the
Laboratory of Virology of Institute of Tropical Medicine
of Sao Paulo. The PCR products were submitted to
electrophoresis of agarose gel 2% under the following
conditions: 100 V, 400 mA, and 60 min. Visualization
was made possible by the addition of ethidium bromide
under UV light. The results were interpreted by
following product sizes: HPV 6–280 bp; HPV 11–
360 bp; HPV 16–217 bp, and HPV 18–700 bp [Yamazaki
et al., 2001; Naqvi et al., 2004].

Statistical Analysis

Statistical analyses were performed with the aid of
Epi Info v.6.04 (Centers for Disease Control, USA, 2001).
Significance analyses were performed employing the w2

test with Yates correction or Kruskal–Wallis non-
parametric test for continuous variables.

RESULTS

HPV DNA was detected in 69 (30.9%) patients. Four
(5.8%) patients were positive for HPV 6, 18 (26.1%) were
typed as HPV 11, 22 (31.9%) as HPV 16, and 5 (7.2%) as
HPV 18. Twenty men had demonstrable HPV DNA but
did not react with any of the four type-specific primers
used. In addition, five patients were co-infected with
more than one type of the four types of HPV mentioned
above. One patient had triple infection with HPV 6, 16,
and 18 (Fig. 1).

Table I displays the age and sexual behavior of
patients. HIV/HPV co-infected men and HPV-negative
men had similarly precocious beginning of sexual
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activity, with a mean age of 14 years or less (33.4% vs.
40.3%, P¼0.22). The number of sexual partners was
also similar for both groups of patients over the last year
[40.6% vs. 36.4%, P¼0.50 (data not shown)]. Lack of
condom use during oral sex was a risk factor for HPV
transmission (P¼0.004).

Mean HIV RNA plasma viral loads were 10,663 cop-
ies/ml and 14104 copies/ml, for HPV positive and HPV
negative individuals, respectively (P¼ 0.0002), while
mean T CD4þ cells counts were 441 and 517 cells/mm3,
respectively, for HPV positive and HPV negative
patients (P¼ 0.30) (Table II). Thus, although HIV viral
load was significantly lower for HPV positive patients,
no statistically significant difference was found in CD4
counts between the 69 co-infected HPV/HIV patients
and patients infected with HIV only.

DISCUSSION

This study found a prevalence of 30.9% of HPV DNA in
urine of men infected with HIV-1, similar to that found
in several studies employing conventional diagnostic
tools [Geddy et al., 1993; Kjaer et al., 2000; Aynaud et al.,
2003; Winer et al., 2003; Brinkman et al., 2004; Golijow

et al., 2005; Giovannelli et al., 2007; Daponte et al., 2008;
Kreuter et al., 2008; Yamada et al., 2008]. Strauss et al.
[1999] found HPV DNA in 78% and 65% of cervical
samples and urine, respectively, with 76% parity
between the two samples. Sellors et al. [2000] showed
the presence of HPV DNA in urine samples of 45% of
their patients, and at least one type of high-risk
oncogenic HPV in cervical or urine samples from 69%
of women tested. The rates of HPV infection in men
present a broad range, due to different profiles of
patients, different tests, and different clinical samples,
such as penile surface, foreskin cavity, glans penis,
scrotum, urethra, semen and urine. These difficulties
are due to a lack of consensus regarding the ideal clinical
specimen [Giovannelli et al., 2007]. Even without any
recognizable clinical lesion, the male urethra is the
major reservoir of HPV, which can explain the relapse
after anti-HPV treatment of the sexual partner [Aynaud
et al., 2003].

Tests for HPV DNA in urine samples could also be
employed in preliminary screenings for cervical cancer
and as additional testing to Pap smear for women.
Indeed, in another study, HPV DNA was detected in the
urine of more than 70% of women with cervical cancer
[Song et al., 2007]. Cervical samples and urine were
used to detect oncogenic HPV types from women with
different stages of lesions. HPV prevalence of 48.1% and
33.8% was found among women with pre-malignant or
malignant lesion by histology and urine samples,
respectively, with an overall urine HPV detection
sensitivity of 70% [Daponte et al., 2006]. It has been
suggested that urine samples were reliable to screening
HPV in women with different stages of cervical disease
including cancer [Daponte et al., 2006]. These data
suggest that urine samples are particularly useful for
the detection of HPV, and that further studies using
urine should be conducted in order to compare urine
with more established HPV detection methods. Urine
collection is simple and can provide a convenient, non-
invasive specimen for the screening of HPV infection
[Geddy et al., 1993].
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Fig. 1. Prevalence of HPV types in urine samples from men infected
with HIV-1.

TABLE I. Age and Sexual Behavior of Patients

Characteristics

HPV

P valuePositive (n¼ 69)
Negative
(n¼ 154)

Age (years)
18–29 3 (4.3%) 4 (2.6%) 0.61
30–39 13 (18.8%) 36 (23.4%)
�40 53 (76.9%) 114 (74%)

Age of the first sexual relation
�14 years-old 23 (33.4%) 62 (40.3%) 0.22
�15 years-old 39 (56.5%) 85 (55.2%)
Not answered 7 (10.1%) 7 (4.5%)

Use of condom during active oral relations
No practice 30 (43.5%) 59 (38.3%) 0.004
Always 6 (8.7%) 21 (13.6%)
Sometimes 16 (23.2%) 24 (15.6%)
Never 13 (18.8%) 50 (32.5%)
No answer 4 (5.8%) 0 (0%)
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HPV 16 was the most prevalent type found in this
study, as previously found in other studies [Stanczuk
et al., 2003; Gupta et al., 2006; Song et al., 2007]. In
fact, HPV 16 was present in 59% and 61% of cervical
and urine samples, respectively, all coming from
patients who had invasive squamous cell carcinomas
[Stanczuk et al., 2003]. Brinkman et al. [2002] showed
similar rates of detection of HPV DNA, 10.2% and
10.4%, in urine samples and cervical swab specimens,
respectively, of women infected with HIV-1. Thus,
there is a high prevalence of HPV types in urine of
subjects infected with HIV-1, with a huge type diversity
and co-infection with multiple types.

This study showed that the lack of condoms use during
oral sex was a risk factor for HPV acquisition. Several
studies have found that condom use by men does not
reduce the risk of HPV infection in women [Kjaer
et al., 2000; Winer et al., 2003]. Although condom use
decreased the risk of HPV acquisition, even among men
who reported using condoms at every intercourse,
acquisition of HPV could not be entirely avoided. The
potentially protective effect of condoms is controversial
for both men and women. Currently, there is a concept
that condom use provides effective protection against
several other sexually transmitted diseases like HIV
and Chlamydia, but that they are not effective for
preventing HPV infection. The fact that condoms are
often not used during the entire sexual intercourse and
the multifocal nature of HPV infection in women make
the limited protective effect of condom use in relation to
HPV acquisition in men understandable [Kjaer et al.,
2000], confirming our data, since men who reported
using condoms sometimes during oral sex were at
heightened risk for acquiring the HPV.

Immunosupression may be an important factor for
HPV persistence. The absolute number of T CD4þ cells

in patients infected with HPV was lower than in the non-
infected group in our study, but the difference did not
reach statistical significance. In contrast, the number of
T CD4þ cells was lower in patients with penile intra-
epithelial neoplasms compared with the whole cohort, in
a study from Germany [Kreuter et al., 2008], and in a
Kenyan study a lower number of T CD4þ cells and a
significantly higher HIV-1 viremia was found in women
who were co-infected with HPV [Yamada et al., 2008].
Thus, the use of HAART in our patients may contribute
to improvement of T-cell immunity and lower viral loads
of HIV.

This study was the first to detect HPV DNA in urine by
real-time PCR in Brazil, and a high prevalence of HPV
was found in asymptomatic patients with no history of
HPV lesions. In a previous study, real-time PCR showed
higher sensitivity when compared with conventional
PCR [Daponte et al., 2008]. It is believed that the
asymptomatic nature of HPV infection in men is
responsible for the high rate of transmission to their
partners [Golijow et al., 2005]. Thus, screening of men
for HPV becomes relevant to the prevention of cervical
cancer in women [Giovannelli et al., 2007]. In this study
real-time PCR was a useful and rapid tool for HPV
detection in urine samples. Since urine is an easy, non-
invasive specimen to obtain, a higher compliance with
HPV screening among men and women alike seems
likely.
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TABLE II. Clinical and Laboratorial Characteristics of the Patients

Characteristics

HPV

P value
Positive
(n¼ 69)

Negative
(n¼ 154)

Genital warts (if they had at some point in their lives)
Yes 25 (36.2%) 42 (27.3%) 0.14
No 37 (53.6%) 103 (66.9%)
Not Answer 7 (10.2%) 9 (5.8%)

Wounds (if they had at some point in their lives)
Yes 9 (13%) 42 (27.3%) 0.06
No 53 (76.8%) 100 (64.9%)
No answer 7 (10.2%) 12 (7.8%)

Use of HAART
Yes 60 (87%) 115 (74.7%) 0.03
No 6 (8.7%) 35 (22.7%)
No answer 3 (4.3%) 4 (2.6%)

Current HIV viral load (copies/ml)
�1,000 25 (36.2%) 91 (59.1%) 0.0002
<1,000 39 (56.5%) 43 (27.9%)
No data 5 (7.3%) 20 (13%)

Current T CD4þ cells count (cells/mm3)
<200 13 (18.8%) 19 (12.3%) 0.30
�200 51 (73.9%) 117 (76%)
No data 5 (7.3%) 18 (11.7%)

2010 Costa et al.



REFERENCES

Aynaud O, Ionesco M, Barrasso R. 2003. Cytologic detection of human
papillomavirus DNA in normal male urethral samples. Urology
61:1098–1101.

Baay MF, Kjetland EF, Ndhlovu PD, Deschoolmeester V, Mduluza T,
Gomo E, Friis H, Midzi N, Gwanzura L, Mason PR, Vermorken JB,
Gundersen SG. 2004. Human papillomavirus in a rural community
in Zimbabwe: The impact of HIV co-infection on HPV genotype
distribution. J Med Virol 73:481–485.

Bernard HU. 2005. The clinical importance of the nomenclature,
evolution and taxonomy of human papillomaviruses. J Clin Virol
32:S1–S6.

Brinkman JA, Jones WE, Gaffga AM, Sanders JA, Chaturvedi AK,
Slavinsky IJ, Clayton JL, Dumestre J, Hagensee ME. 2002.
Detection of human papillomavirus DNA in urine specimens from
human immunodeficiency virus-positive women. J Clin Microbiol
40:3155–3161.

Brinkman JA, Rahmani MZ, Jones WE, Chaturvedi AK, Hagensee ME.
2004. Optimization of PCR based detection of human papilloma-
virus DNA from urine specimens. J Clin Virol 29:230–240.

Correnti M, Rivera H, Cavazza ME. 2004. Detection of human
papillomaviruses of high oncogenic potential in oral squamous cell
carcinoma in a Venezuelan population. Oral Dis 10:163–166.

Cox JT. 2006. Epidemiology and natural history of HPV. J Fam Pract
53:Suppl 3–9.

Daponte A, Pournaras S, Mademtzis I, Hadjichristodoulou C, Kosto-
poulou E, Maniatis AN, Messinis IE. 2006. Evaluation of high-risk
human papillomavirus types PCR detection in paired urine and
cervical samples of women with abnormal cytology. J Clin Virol
36:189–193.

Daponte A, Tsezou A, Oikonomou P, Hadjichristodoulou C, Maniatis
AN, Pournaras S, Messinis IE. 2008. Use of real-time PCR to detect
human papillomavirus-16 viral loads in vaginal and urine self-
sampled specimens. Clin Microbiol Infect 14:619–621.

de Sanjose S, Palefsky J. 2002. Cervical and anal HPV infections in HIV
positive women and men. Virus Res 89:201–211.

de Villiers EM, Fauquet C, Broker TR, Bernard HU, zur Hausen H.
2004. Classification of papillomaviruses. Virology 324:17–27.

Geddy PM, Wells M, Lacey CJ. 1993. Lack of detection of human
papillomavirus DNA in male urine samples. Genitourin Med
69:276–279.

Giovannelli L, Migliore MC, Capra G, Caleca MP, Bellavia C, Perino A,
Viviano E, Matranga D, Ammatuna P. 2007. Penile, urethral, and
seminal sampling for diagnosis of human papillomavirus infection
in men. J Clin Microbiol 45:248–251.

Giuliano AR, Nielson CM, Flores R, Dunne EF, Abrahamsen M,
Papenfuss MR, Markowitz LE, Smith D, Harris RB. 2007. The
optimal anatomic sites for sampling heterosexual men for human
papillomavirus (HPV) detection: The HPV detection in men study.
J Infect Dis 196:1146–1152.

Golijow CD, Perez LO, Smith JS, Abba MC. 2005. Human papilloma-
virus DNA detection and typing in male urine samples from a
high-risk population from Argentina. J Virol Methods 124:217–
220.

Gravitt PE, Peyton CL, Alessi TQ, Wheeler CM, Coutlee F, Hildesheim
A, Schiffman MH, Scott DR, Apple RJ. 2000. Improved amplifica-
tion of genital human papillomaviruses. J Clin Microbiol 38:357–
361.

Gupta A, Arora R, Gupta S, Prusty BK, Kailash U, Batra S, Das BC.
2006. Human papillomavirus DNA in urine samples of women with
or without cervical cancer and their male partners compared with

simultaneously collected cervical/penile smear or biopsy specimens.
J Clin Virol 37:190–194.

Kjaer SK, Svare EI, Worm AM, Walboomers JM, Meijer CJ, van den
Brule AJ. 2000. Human papillomavirus infection in Danish female
sex workers. Decreasing prevalence with age despite continuously
high sexual activity. Sex Transm Dis 27:438–445.

Kreuter A, Brockmeyer NH, Weissenborn SJ, Gambichler T, Stucker
M, Altmeyer P, Pfister H, Wieland U. 2008. Penile intraepithelial
neoplasia is frequent in HIV-positive men with anal dysplasia.
J Invest Dermatol 128:2316–2324.

Laimins LA. 1996. Human papillomaviruses target differentiating
epithelia for virion production and malignant conversion. Semin
Virol 7:305–313.

Naqvi SH, Wajid S, Mitra AB. 2004. Restriction fragment length
polymorphism of L1 amplicon using Rsa 1 detects five different
human papillomavirus types and their co-infections among women
attending a gynaecological outpatient department. J Virol Methods
117:91–95.

Porro AM, Alchorne MM, Mota GR, Michalany N, Pignatari AC, Souza
IE. 2003. Detection and typing of human papillomavirus in
cutaneous warts of patients infected with human immunodefi-
ciency virus type 1. Br J Dermatol 149:1192–1199.

Pyeon D, Lambert PF, Ahlquist P. 2005. Production of infectious
human papillomavirus independently of viral replication and
epithelial cell differentiation. Proc Natl Acad Sci USA 102:9311–
9316.

Roden RB, Ling M, Wu TC. 2004. Vaccination to prevent and treat
cervical cancer. Hum Pathol 35:971–982.

Scheurer ME, Tortolero-Luna G, Adler-Storthz K. 2005. Human
papillomavirus infection: Biology, epidemiology, and prevention.
Int J Gynecol Cancer 15:727–746.

Schiffman M, Castle PE, Jeronimo J, Rodriguez AC, Wacholder S. 2007.
Human papillomavirus and cervical cancer. Lancet 370:890–907.

Sellors JW, Lorincz AT, Mahony JB, Mielzynska I, Lytwyn A, Roth P,
Howard M, Chong S, Daya D, Chapman W, Chernesky M. 2000.
Comparison of self-collected vaginal, vulvar and urine samples with
physician-collected cervical samples for human papillomavirus
testing to detect high-grade squamous intraepithelial lesions.
CMAJ 163:513–518.

Song ES, Lee HJ, Hwang TS. 2007. Clinical efficacy of human
papillomavirus DNA detection in urine from patients with various
cervical lesions. J Korean Med Sci 22:99–104.

Stanczuk GA, Kay P, Allan B, Chirara M, Tswana SA, Bergstrom S,
Sibanda EN, Williamson AL. 2003. Detection of human papilloma-
virus in urine and cervical swabs from patients with invasive
cervical cancer. J Med Virol 71:110–114.

Strauss S, Jordens JZ, McBride D, Sonnex C, Edwards S, Desselberger
U, Watt P, Gray JJ. 1999. Detection and typing of human
papillomavirus DNA in paired urine and cervical scrapes. Eur
J Epidemiol 15:537–543.

Winer RL, Lee SK, Hughes JP, Adam DE, Kiviat NB, Koutsky LA.
2003. Genital human papillomavirus infection: Incidence and risk
factors in a cohort of female university students. Am J Epidemiol
157:218–226.

Yamada R, Sasagawa T, Kirumbi LW, Kingoro A, Karanja DK, Kiptoo
M, Nakitare GW, Ichimura H, Inoue M. 2008. Human papilloma-
virus infection and cervical abnormalities in Nairobi, Kenya, an
area with a high prevalence of human immunodeficiency virus
infection. J Med Virol 80:847–855.

Yamazaki H, Sasagawa T, Basha W, Segawa T, Inoue M. 2001. Hybrid
capture-II and LCR-E7 PCR assays for HPV typing in cervical
cytologic samples. Int J Cancer 94:222–227.

J. Med. Virol. DOI 10.1002/jmv

Prevalence of HPV in Urine of Men Infected With HIV-1 2011


