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Summary
Background Human papillomaviruses (HPVs) cause genital warts and cancers in men. The natural history of HPV 
infection in men is largely unknown, and that information is needed to inform prevention strategies. The goal in this 
study was to estimate incidence and clearance of type-specific genital HPV infection in men, and to assess the 
associated factors.

Methods Men (aged 18–70 years), residing in Brazil, Mexico, and the USA, who were HIV negative and reported no 
history of cancer were recruited from the general population, universities, and organised health-care systems. They 
were assessed every 6 months for a median follow-up of 27·5 months (18·0–31·2). Specimens from the coronal 
sulcus, glans penis, shaft, and scrotum were obtained for the assessment of the status of HPV genotypes.

Findings In 1159 men, the incidence of a new genital HPV infection was 38·4 per 1000 person months 
(95% CI 34·3–43·0). Oncogenic HPV infection was significantly associated with having a high number of lifetime 
female sexual partners (hazard ratio 2·40, 1·38–4·18, for at least 50 partners vs not more than one partner), and 
number of male anal-sexual partners (2·57, 1·46–4·49, for at least three male partners vs no recent partners). Median 
duration of HPV infection was 7·52 months (6·80–8·61) for any HPV and 12·19 months (7·16–18·17) for HPV 16. 
Clearance of oncogenic HPV infection decreased in men with a high number of lifetime female partners (0·49, 
0·31–0·76, for at least 50 female partners vs not more than one partner), and in men in Brazil (0·71, 0·56–0·91) and 
Mexico (0·73, 0·57–0·94) compared with the USA. Clearance of oncogenic HPV was more rapid with increasing 
age (1·02, 1·01–1·03).

Interpretation The data from this study are useful for the development of realistic cost-effectiveness models for male 
HPV vaccination internationally.
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Introduction
Infection with human papillomavirus (HPV) is the cause 
of several different diseases in men and women.1 In the 
USA, an estimated 32 000 cases of cancers in men and 
women in 2009 were attributable to HPV infection.2 
These were cancers of the cervix, vagina, vulva, penis, 
oral cavity, head and neck, and anal canal. Anogenital 
warts are the most common outcome of HPV, with 
205 cases per 100 000 diagnosed every year in the USA.3 
In addition to the diseases HPV causes directly in men, 
the virus is readily transmitted from men to women and 
greatly affects the risk of disease in women.4–8 Because 
male sexual behaviour affects rates of HPV infection and 
disease in female partners, an improved understanding 
of the infection in men is an essential component of 
HPV-related cancer prevention.

Substantial progress has been made in our 
understanding of the efficacy of the interventions for 
prevention, such as vaccination to reduce HPV-related 
diseases in women.9 However, little is known about HPV 
infection in men, with only a few small prospective 
studies undertaken in Europe,10–12 Latin America,13 and 
the USA.14,15 Therefore, the optimum strategies for 
prevention of HPV infection in men are not known.

Our aim in this study was to define the incidence and 
clearance of type-specific HPV infection in a cohort of 
men who were residing in Brazil, Mexico, and the USA, 
and to assess infection-associated factors.

Methods
Study population
The HPV in Men (HIM) study was a continuous 
prospective study of the natural history of HPV 
infections in men in three countries. Men were eligible 
for participation if they were aged 18–70 years; residents 
of southern Florida, USA, São Paulo, Brazil, or 
Cuernavaca, Mexico; reported no previous diagnosis of 
penile or anal cancers; reported no previous diagnosis 
of genital or anal warts; had not participated in an HPV 
vaccine study; reported no previous diagnosis of HIV; 
reported no current penile discharge or burning during 
urination; were not being treated for sexually transmitted 
infection; had not been imprisoned or homeless during 
the past 6 months; had not received drug treatment 
during the past 6 months; had no plans to relocate in 
the next 4 years; and were willing to comply with ten 
scheduled visits every 6 months for 4 years. Men were 
recruited according to three age groups (18–30 years, 
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