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Abstract

Background—Human papillomavirus (HPV) causes two types of external genital lesions 

(EGLs) in men: genital warts (condyloma) and penile intraepithelial neoplasia (PeIN).

Objective—The purpose of this study was to describe genital HPV progression to a 

histopathologically confirmed HPV-related EGL.

Design, Setting and Participants—A prospective analysis nested within the HPV Infection in 

Men (HIM) Study was conducted among 3033 men. At each visit, visually distinct EGLs were 

biopsied, subjected to pathological evaluation, and categorized by pathological diagnoses. Genital 

swabs and biopsies were used to identify HPV types using the Linear Array genotyping method 

for swabs and INNO-LiPA for biopsies.

Outcome Measurements—EGL incidence was determined among 1788 HPV-positive men, 

and cumulative incidence rates at 6, 12, and 24 months were estimated. The proportion of HPV 

infections that progressed to EGL was also calculated, along with median time to EGL 

development.

Results and Limitations—Among 1788 HPV-positive men, 92 developed an incident EGL 

during follow-up (9 PeIN and 86 condyloma). During the first 12 months of follow-up, 16% of 

men with a genital HPV6 infection developed a HPV6-positive condyloma, and 22% of genital 

HPV11 infections progressed to an HPV11-positive condyloma. During the first 12-months of 

follow-up, 0.5% of men with a genital HPV16 infection developed an HPV16-positive PeIN. 
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Although we expected PeIN to be a rare event, the sample size for PeIN (n=10) limited the types 

of analyses that could be performed.

Conclusions—Most EGLs develop following infection with HPV 6, 11, or 16, all of which 

could be prevented with the 4-valent HPV vaccine.

Patient Summary—In this study, we looked at genital HPV infections that can cause lesions in 

men. The HPV that we detected within the lesions could be prevented through a vaccine.
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Introduction

Human papillomavirus (HPV) causes penile, oropharyngeal, and anal cancer in men (1). 

HPV causes two types of external genital lesions (EGLs): condylomata acuminata, 

commonly referred to as condyloma or genital warts, and penile intraepithelial neoplasia 

(PeIN), believed to be a precursor to penile cancer. HPV types 6 and 11 are the most 

frequently detected types in condyloma (96–100%) (2, 3). Factors associated with the 

incidence of condyloma in men include younger age (<30 years), high lifetime number of 

male or female sexual partners (4, 5). An estimated $200 million is spent annually in the US 

for condyloma treatment, which is often ineffective (5, 6). Thus, identifying the probability 

of which commonly occurring genital HPV infections progress to condyloma is of major 

clinical importance.

Although rare, penile cancer is associated with a high morbidity and mortality. There is 

large geographical variation in the incidence of penile cancer, with low rates observed in the 

US (~1/100,000) and highest rates in Brazil (~5/100,000) (7, 8). Penile cancer most 

commonly affects males 50–70 years old (8). Few studies have examined PeIN HPV type 

distribution (9–14), with most testing only for HPV 16 and 18. Factors associated with 

penile cancer include lack of circumcision and some sexual behaviors (15, 16). However, no 

studies to date have estimated PeIN prevalence or incidence or examined progression of 

genital HPV infection to PeIN (17).

We are uniquely poised to address these fundamental questions within the HPV Infection in 

Men (HIM) Study. The purpose of this study was to describe genital HPV progression to a 

histopathologically confirmed EGL, specifically condyloma and PeIN, among otherwise 

healthy adult men. We estimated the percentage of genital HPV infections that progressed to 

an EGL, as well as the cumulative incidence rates for EGL development.

Methods

Study design and population

The HIM Study participants are men aged 18–70 years living in Tampa, Florida (U.S.), 

Cuernavaca (Mexico), and Sao Paulo (Brazil) enrolled between July 2005 and June 2009. A 

full description of study procedures has been published elsewhere (18, 19). Every six 

months, participants undergo interview, a physical exam, and laboratory analysis. The 
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biopsy and pathology protocol was implemented in February 2009. Men who had two or 

more study visits after implementation of the protocol were included in this study (n=3033).

All participants provided written informed consent. Study protocols were approved by the 

Institutional Review Boards at the University of South Florida (Tampa, FL, US), the Ludwig 

Institute for Cancer Research (Sao Paulo, Brazil), and the Instituto Nacional de Salud 

Publica (Cuernavaca, Mexico).

Genital skin specimen collection for HPV detection

Participants underwent a clinical examination at each visit. Using prewetted Dacron swabs, 

genital specimens were collected from the coronal sulcus/glans penis, penile shaft, and 

scrotum (19). These specimens were combined into one sample per participant and archived. 

Specimens underwent DNA extraction (Qiagen Media Kit), PCR analysis, and HPV 

genotyping (Roche Linear Array) (20). If samples tested positive for β-globin or an HPV 

genotype, they were considered adequate and were included in the analysis. The Linear 

Array assay tests for 37 HPV types, classified as high-risk (HR-HPV: 

16/18/31/33/35/39/45/51/52/56/58/59/68) or low-risk (LR-HPV: 

6/11/26/40/42/53/54/55/61/62/64/66/67/69/70/71/72/73/81/82/IS39/83/84/89) (21).

EGL specimen collection and HPV detection

A full description of study procedures has been published elsewhere (12). Briefly, at each 

clinic visit, men were examined under 3x light magnification by a trained clinician for the 

presence of EGLs. A tissue sample was obtained from each lesion by shave excision. All 

EGLs that appeared to be HPV-related or had an unknown etiology based on visual 

inspection were sent for HPV testing. EGLs were categorized as condyloma, suggestive of 

condyloma, PeIN, or not HPV-related, based on the previously reported criteria (12, 22). 

PeIN lesions were further categorized as PeINI (low-grade squamous intraepithelial lesion 

[SIL]), PeINII (high-grade SIL), PeINII/III (high-grade SIL), and PeINIII (high-grade SIL).

Formalin-fixed, paraffin-embedded (FFPE) tissue was provided for each of the shave 

excision specimens. DNA was extracted from these FFPE specimens using the QIAamp 

DNA FFPE Tissue Kit (Qiagen) according to the manufacturer’s protocol, and genotyping 

was performed to detect HPV DNA from cell specimens using an AutoBlot 3000H 

processor (MedTec Biolab) and the INNO-LiPA HPV Genotyping Extra assay (Fujirebio), 

which detects 28 HPV genotypes (HR-HPV: 16/18/31/33/35/39/45/51/52/56/58/59/68; LR-

HPV: 6/11/26/40/43/44/53/54/66/69/70/71/73/74/82).

Statistical analysis

Men with an incident or prevalent genital HPV infection and without a prevalent condyloma 

or PeIN lesion at the biopsy protocol baseline visit were included in the analyses. 

Demographic characteristics were compared among men that did and did not develop an 

EGL using the Monte Carlo estimation of exact Pearson chi-square tests. HPV infection was 

reported by genotype or grouped (any, HR-HPV, LR-HPV, and vaccine (HPV types 

6/11/16/18)). The classification of any HPV type was defined as a positive test result for at 

least one of 25 (HPV types 43/44/74 are not detected through Linear Array assay) HPV 
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genotypes detected by INNO-LiPA. HPV infections with single or multiple HR-HPV types 

were classified as HR and those with at least one LR-HPV type were classified as low risk.

Time-to-event approach was applied to assess the time from type-specific genital HPV 

positivity to EGL incidence harboring the same HPV type within the lesion. The analytical 

unit for this study is infection. HPV genital infections that did not progress to EGL were 

censored at the last visit. The 6-, 12-, and 24-month cumulative incidence of EGLs and 

median time to EGL development for individual genital HPV types was estimated using the 

Kaplan-Meier method. For grouped genital HPVs, we adjusted for within-subject correlation 

using the clustered Kaplan-Meier method (23) as men could have been infected with 

multiple HPV types within a defined group. The overall EGL incidence rate during the study 

period was also calculated. Multiple HPV types could be detected in a single EGL, and a 

man could develop multiple EGLs. The EGL pathologic diagnoses “suggestive of 

condyloma” and “condyloma” were grouped together in the analyses, as the former shared at 

least two and up to four of the pathologic characteristics found in condyloma (12).

Results

After excluding men with a prevalent HPV-related EGL, 1788 had a prevalent or incident 

genital HPV infection during follow-up and were included in this analysis. These 1788 men 

had a total of 4315 genital HPV infections during follow-up; 1849 were prevalent HPV 

infections, and 2466 were incident HPV infections. Among the 1788 men with an HPV 

infection during follow-up, 5% developed an incident EGL (86 men had condyloma and 9 

men had PeIN lesions). Age was the only significant demographic characteristics between 

men that developed an EGL and men that did not develop an EGL with younger age (<30 

years) being more likely to develop an EGL (Table 1). Overall, the incidence rate for 

condyloma was 2.77 per 1000 person-months (p-m) and 0.21 per 1000 p-m for PeIN. Five 

percent of men (86/1788) with a genital HPV infection progressed to condyloma with the 

same HPV type detected in the lesion, and less than 1% of men (9/1788) with a genital HPV 

infection progressed to a PeIN with the same HPV detected in the lesion.

Considering HPV infection as the unit of analysis, 2.3% (98/4315) of genital HPV infections 

progressed to condyloma with the same HPV type detected in the lesion, with a median time 

from infection to condyloma of 7.6 months (Table 2). However, for HPV6, twelve times as 

many infections progressed to condyloma, with 25% (59/240) of infections progressing to 

HPV6-positive condyloma and a median time from infection to condyloma of 7.8 months. 

Similarly, 23% (17/73) of genital HPV11 infections progressed to an HPV11-positive 

condyloma, with a median time from infection to condyloma of 4.1 months (Table 2). Few 

HPV16 (1%, 4/374) and HPV18 genital infections (0.7%, 1/146) progressed to a condyloma.

Less than 1% (10/4323) of genital HPV infections progressed to PeIN with the same HPV 

type detected in the lesion, with a median time from infection to PeIN of 12.7 months (Table 

2). Two percent (6/374) of genital HPV16 infections progressed to an HPV16-positive PeIN, 

with a median time from infection to PeIN of 19.0 months (Table 2). No other HR-HPV 

genital infections progressed to PeIN during follow-up. Three LR-HPV types at the genitals 
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(6, 11, and 73) progressed to HPV6-positive PeIN (0.8%), HPV11-positive PeIN (1.4%), 

and HPV73-positive PeIN (0.8%).

The HPV6-positive condyloma incidence rate among men with a prior HPV6 infection was 

12.7 per 1000 p-m (Table 3). Similarly, the incidence of HPV11-positive condyloma among 

men with a prior HPV 11 infection was 13.1 per 1000 p-m (Table 3). During the first six 

months of follow-up, 5.9% of men with a genital HPV6 infection developed an HPV6-

positive condyloma, and by 24 months of follow-up, 27% of those men developed an HPV6-

positive condyloma (Table 3). A genital HPV11 infection was more likely to progress to an 

HPV11-positive condyloma within six months (13.1%) compared to a genital HPV6 

infection (5.9%); however, the cumulative incidence of condyloma was similar for HPV 6 

and 11 at 24 months (Figure 1a). Incidence rates and cumulative incidence for condyloma 

are presented separately for prevalent and incident genital HPV infections (Supplementary 

Table 1). HPV types detected within condyloma are presented in Supplementary Table 2.

The HPV16-positive PeIN incidence rate among men with a prior genital HPV16 infection 

was 0.7 per 1000 p-m (Table 4). During the first six months of follow-up, 0.5% of men with 

a genital HPV16 infection developed a HPV16-positive PeIN, and by 24 months of follow-

up, 2.1% of those men with a genital HPV16 infection developed PeIN (Table 4). By 24 

months of follow-up, 0.9% of men with a genital HPV6 infection developed a HPV6-

positive PeIN, and 1.4% of men with a genital HPV11 infection developed a HPV11-

positive PeIN (Figure 1b). For the development of PeIN, all of the genital HPV infections 

except one were prevalent infections. The one incident genital HPV infection was an HPV16 

infection that progressed to an HPV16-positive PeIN 19 months later. The HPV types 

detected within the ten incident PeIN lesions are presented in Table 5. The majority of PeIN 

lesions were HPV16-positive (60%), and of these, two (33%) were also HPV6- or HPV11-

positive. Single infections with HPV11 (PeIN I) and HPV6 (PeIN III) were also observed.

Discussion

Infection with one or more of the 37 HPV types detected at the genitals is common among 

men aged 18–70 years. Only 5% of these HPV infections progressed to an EGL during 

follow-up, rates of progression to an EGL were substantially higher for certain HPV types. 

Twenty-five percent of men with a genital HPV6 infection progressed to an HPV6-positive 

condyloma, and 23% of men with a genital HPV11 infection progressed to an HPV11-

positive condyloma, with rapid rates of progression to disease after initial genital infection.

To our knowledge, this is the first analysis to examine in men the type-specific genital HPV 

progression to histologically confirmed EGL with the same HPV type detected within the 

lesion. We (24) and others (25–27) previously reported the incidence of genital warts 

(14.6%–58% 24-month cumulative incidence) and HPV type distribution based on visual 

inspection, and recently published the genotype and age-specific incidence of 

histopathologically confirmed lesions (12). Although some previous reports of HPV 

incidence were based on detection from swabs of the surface of the lesion, the current 

analysis focuses on HPV detected within the lesion, which is more likely the causal HPV 

type (22, 28).
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A diversity of HPV genotypes (31/33/45/52/56/58/26/73/82) were detected in genital skin 

specimens from the men in this study; however, few were detected within EGLs. Although 

they may infrequently progress to lesions in men, these other HPV types are likely 

transmitted to female partners, increasing the risk of HPV 31-/33-/45-/52-/58-positive 

cervical lesions. Vaccinating males and females with the recently approved 9-valent HPV 

vaccine (types 6/11/16/18/31/33/45/52/58) would reduce the overall HPV infection burden, 

and ultimately disease, in both genders (29).

We are presenting the first estimates of genital HPV infection progression to PeIN. 

Although we expected PeIN to be a rare event even in populations with higher incidence of 

penile cancer, the sample size for PeIN (10 lesions in 9 men) limited the types of analyses 

that could be performed. The conclusions are valid, given that we are following a type-

specific HPV infection at the genitals and detecting that same HPV type within a lesion that 

developed. We are the first to follow these HPV infections as they progress to a lesion in 

men. Of the nine men with a PeIN lesion, four were from Brazil, three from Mexico, and 

two from the U.S. Although we are not statistically powered to assess HPV progression to 

PeIN by country, the most PeIN lesions were diagnosed among men from Brazil. Brazil has 

the highest incidence of penile cancer compared to the U.S. and Mexico (8); however, this 

cancer is rare even in high-risk countries, where penile cancer accounts for up to 10% of all 

male cancers. Our methods of detecting genital lesions, visual inspection with 3x 

magnification without aceto-whitening, may have led to an under ascertainment of PeIN. 

We considered aceto-whitening prior to examination but were concerned that this would 

result in poor specificity for PeIN (30), leading to a high rate of unnecessary and invasive 

biopsy procedures.

We also may be underestimating the proportion of genital HPV infections that progress to 

condyloma, as progression to condyloma may have occurred in the six months between 

visits. When we assessed whether the HPV types detected in condyloma were present at the 

genitals prior to condyloma development, only 69% of all HPV types detected in condyloma 

were present previously at the genitals (data not shown). While 17% of those condylomas 

did not have any of the HPV types detected within the condyloma present at the genitals 

prior to condyloma development, this may be explained by the fact that previous estimates 

suggest that the incubation time from HPV infection to condyloma is 2 weeks to 8 months 

(8, 31). We tested for genital HPV infection every six months and it is likely that some 

infections progressed to condyloma within the short time frame between study visits. 

Surprisingly, two of the PeIN lesions also did not have the HPV types detected within the 

lesion in prior genital specimens. Types detected within these two PeIN lesions were HPV6 

and HPV11/18/39. Further studies with short duration between follow-up visits may be able 

to capture these additional HPV types, although six months between visits is most often used 

in HPV natural history cohorts.

Conclusions

Genital HPV 6 and 11 infections were the infections most likely to progress to condyloma, 

and genital HPV 6, 11 and 16 infections were the infections most likely to progress to PeIN. 

The quadrivalent (6/11/16/18) HPV (qHPV) vaccine contains the most common HPV types 
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(6/11/16) that we found to progress to EGL. The qHPV vaccine has been shown to be 

efficacious in preventing condyloma and, likely, PeIN(32). With the national qHPV vaccine 

program in Australia, condyloma incidence among men in the vaccination age group (< 21 

years) has significantly decreased compared to those outside of the vaccination age range 

(33), demonstrating the potential of vaccination to prevent these clinical outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Figure 1a: Cumulative incidence of condyloma with the same HPV type detected in the 

lesion among men in the HIM Study with a genital HPV infection using Kaplan-Meier 

estimates.
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Figure 1b: Cumulative incidence of Penile Intraepithelial Neoplasia (PeIN) with the same 

HPV type detected in the lesion among men in the HIM Study with a genital HPV infection 

using Kaplan-Meier estimates.
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Table 1

Comparison of characteristics among HPV-positive men who did and did not develop an EGL during follow-

up in the HIM Study

No EGL (n=1696)
N (%)

EGL (n=92)
N (%)

P Value*

Country 0.32

 United States 498 (29.4) 31 (33.7)

 Brazil 743 (43.8) 33 (35.9)

 Mexico 455 (26.8) 28 (30.4)

Age 0.02

 18–30 662 (39.0) 48 (52.2)

 31–44 700 (41.3) 34 (37.0)

 45–74 334 (19.7) 10 (10.9)

Race 0.56

 White 812 (47.9) 47 (51.1)

 Black 311 (18.3) 14 (15.2)

 Asian/Pacific Islander 37 (2.2) 1 (1.1)

 Other 511 (30.1) 27 (29.3)

 Refused 25 (1.5) 3 (3.3)

Ethnicity 0.62

 Hispanic 721 (42.5) 38 (41.3)

 Non-Hispanic 955 (56.3) 54 (58.7)

 Missing 20 (1.2) 0 (0.0)

Years of Education 0.94

 ≤12 Years 730 (43) 39 (42.4)

 13–15 Years 445 (26.2) 26 (28.3)

 ≥16 Years 515 (30.4) 27 (29.3)

 Refused 5 (0.3) 0 (0.0)

 Missing 1 (0.1) 0 (0.0)

Marital Status 0.36

 Single 674 (39.7) 42 (45.7)

 Married/Cohabiting 816 (48.1) 36 (39.1)

 Divorced/Separated/Widowed 201 (11.9) 14 (15.2)

 Refused 4 (0.2) 0 (0.0)

 Missing 1 (0.1) 0 (0.0)

Circumcised 0.18

 Not Circumcised 1098 (64.7) 53 (57.6)

 Circumcised 598 (35.3) 39 (42.4)

Vaginal Condom Use 0.90

 No Sex 255 (15.0) 15 (16.3)

 Always 246 (14.5) 12 (13.0)

 Sometimes 586 (34.6) 34 (37.0)
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No EGL (n=1696)
N (%)

EGL (n=92)
N (%)

P Value*

 Never 547 (32.3) 27 (29.3)

 Missing 62 (3.7) 4 (4.3)

Anal Condom Use 0.48

 No Anal Sex 1121 (66.1) 60 (65.2)

 Always 166 (9.8) 10 (10.9)

 Sometimes 141 (8.3) 10 (10.9)

 Never 233 (13.7) 8 (8.7)

 Missing 35 (2.1) 4 (4.3)

Cigarette Smoking Status 0.53

 Current 419 (24.7) 28 (30.4)

 Former 541 (31.9) 27 (29.3)

 Never 713 (42.0) 37 (40.2)

 Missing 23 (1.4) 0 (0.0)

Alcoholic Drinks per Month 0.39

 0 362 (21.3) 16 (17.4)

 1–30 697 (41.1) 45 (48.9)

 >30 569 (33.5) 29 (31.5)

 Missing 68 (4.0) 2 (2.2)

Any STI (From Survey) 0.50

 Negative 541 (31.9) 33 (35.9)

 Positive 1153 (68.0) 59 (64.1)

 Missing 2 (0.1) 0 (0.0)

Total Number of Female Sex Partners 0.99

 0–1 164 (9.7) 10 (10.9)

 2–9 532 (31.4) 27 (29.3)

 10–49 762 (44.9) 42 (45.7)

 50+ 193 (11.4) 11 (12.0)

 Refused 45 (2.7) 2 (2.2)

Total Number of Male Sex Partners 1.00

 0 1357 (80.0) 75 (81.5)

 1–9 219 (12.9) 12 (13)

 10+ 96 (5.7) 5 (5.4)

 Missing 24 (1.4) 0 (0.0)

Sexual Orientation 0.79

 Men Sex with Women (MSW) 1397 (82.4) 79 (85.9)

 Men Sex with Men (MSM) 74 (4.4) 3 (3.3)

 Men Sex with Men and Women (MSWM) 147 (8.7) 7 (7.6)

 Missing 78 (4.6) 3 (3.3)

*
P-values were calculated using Monte Carlo estimation of exact Pearson chi-square tests. Missing values were not included in p-value calculations
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Table 2

Progression of genital HPVa infection to external genital lesions (EGLs)b with the same HPV type detected in 

the lesion among 1788 men in the HIM Study

HPV Type

Condyloma PeIN

Proportion of HPV infections 
that progressc (%) Median Time to EGLd

Proportion of HPV infections 
that progressc (%) Median Time to EGLd

Any HPV 98/4315 (2.3) 7.6 10/4323 (0.2) 12.7

Vaccinee 81/833 (9.7) 7.1 9/839 (1.1) 6.7

High Risk 15/2460 (0.6) 7.8 6/2461 (0.2) 19.0

 16 4/374 (1.1) 7.4 6/374 (1.6) 19.0

 18 1/146 (0.7) 5.7 0/145 (0.0) NE

 31 1/119 (0.8) 5.7 0/119 (0.0) NE

 33 0/41 (0.0) NE 0/41 (0.0) NE

 35 0/87 (0.0) NE 0/87 (0.0) NE

 39 1/224 (0.5) 1.0 0/225 (0.0) NE

 45 1/132 (0.8) 23.9 0/132 (0.0) NE

 51 2/378 (0.5) 13.2 0/378 (0.0) NE

 52 4/295 (1.4) 8.5 0/296 (0.0) NE

 56 1/113 (0.9) 0.4 0/113 (0.0) NE

 58 0/142 (0.0) NE 0/142 (0.0) NE

 59 0/299 (0.0) NE 0/299 (0.0) NE

 68 0/110 (0.0) NE 0/110 (0.0) NE

Low Risk 83/1855 (4.5) 7.6 4/1862 (0.2) 4.0

 6 59/240 (24.9) 7.8 2/246 (0.8) 3.4

 11 17/73 (23.3) 4.1 1/74 (1.4) 1.2

 26 0/26 (0.0) NE 0/26 (0.0) NE

 40 1/117 (0.9) 6.9 0/117 (0.0) NE

 53 2/349 (0.6) 11.1 0/349 (0.0) NE

 54 1/217 (0.5) 7.8 0/217 (0.0) NE

 66 3/363 (0.8) 12.8 0/363 (0.0) NE

 69/71 0/113 (0.0) NE 0/113 (0.0) NE

 70 0/161 (0.0) NE 0/161 (0.0) NE

 73 0/125 (0.0) NE 1/125 (0.8) 30.5

 82 0/71 (0.0) NE 0/71 (0.0) NE

Abbreviation: PeIN- penile intraepithelial neoplasia, NE-not estimable.

a
DNA detected using Linear Array.

b
Newly acquired-pathologically confirmed EGL.

c
The unit of analyses is the genital HPV infection (4310 genital HPV infection among 1788 men).

d
Follow-up time in months.

e
Vaccine HPV types 6/11/16/18
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Table 3

Incidence of condylomaa by HPV type detected in the lesion among menb with the same HPV type detected at 

the genitals in the HIM Study

HPV Typede Incidence Ratec (95% CI)
Cumulative Incidence (%)

6-Month (95% CI) 12-Month (95% CI) 24-Month (95% CI)

Any 1.1 (0.9–1.3) 0.7 (0.4–0.9) 1.7 (1.3–2.1) 2.7 (2.1–3.3)

Vaccinef 4.7 (3.7–5.8) 2.9 (1.8–4.0) 7.3 (5.4–9.1) 11.1 (8.7–13.6)

High Risk 0.3 (0.2–0.5) 0.2 (0.0–0.3) 0.6 (0.2–0.9) 0.8 (0.4–1.3)

 16 0.5 (0.1–1.3) 0.0 (0.0–0.0) 0.9 (0.3–2.8) 1.3 (0.5–3.6)

 18 0.3 (0.0–1.7) 0.7 (0.1–4.9) 0.7 (0.1–4.9) 0.7 (0.1–4.9)

 31 0.4 (0.0–2.3) 0.9 (0.1–6.2) 0.9 (0.1–6.2) 0.9 (0.1–6.2)

 39 0.2 (0.0–1.2) 0.5 (0.1–3.2) 0.5 (0.1–3.2) 0.5 (0.1–3.2)

 45 0.3 (0.0–1.9) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 1.7 (0.2–11.6)

 51 0.2 (0.0–0.9) 0.0 (0.0–0.0) 0.3 (0.0–2.3) 0.8 (0.2–3.2)

 52 0.6 (0.2–1.6) 0.0 (0.0–0.0) 1.2 (0.4–3.7) 1.2 (0.4–3.7)

 56 0.4 (0.0–2.0) 0.9 (0.1–6.1) 0.9 (0.1–6.1) 0.9 (0.1–6.1)

Low Risk 2.1 (1.7–2.6) 1.3 (0.8–1.8) 3.3 (2.4–4.2) 5.3 (4.1–6.4)

 6 12.7 (9.6–16.3) 5.9 (3.5–9.7) 16.4 (12.1–22.1) 26.6 (20.8–33.6)

 11 13.1 (7.7–21.0) 12.3 (6.6–22.4) 21.9 (13.8–33.9) 26.7 (17.2–40.0)

 40 0.4 (0.0–2.3) 0.0 (0.0–0.0) 1.0 (0.1–7.0) 1.0 (0.1–7.0)

 53 0.3 (0.0–0.9) 0.3 (0.0–2.0) 0.3 (0.0–2.0) 0.8 (0.2–3.5)

 54 0.2 (0.0–1.1) 0.0 (0.0–0.0) 0.6 (0.1–4.1) 0.6 (0.1–4.1)

 66 0.4 (0.1–1.1) 0.0 (0.0–0.0) 0.3 (0.0–2.4) 1.2 (0.4–3.8)

Abbreviation: CI-confidence interval.

a
DNA detected using Linear Array.

b
Newly acquired, pathologically confirmed condyloma/suggestive of condyloma.

c
Incidence rate is cases per 1000 person-months.

d
Prevalent and incident genital HPV infections.

e
HPV types 33/35/58/59/26/68/69/71/70/73/82 did not progress to a condyloma lesion; therefore, incidence rates and cumulative incidence could 

not be calculated.

f
Vaccine HPV types 6/11/16/18
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Table 4

Incidence of PeINa by HPV type detected in the lesion among menb with the same HPV type detected at the 

genitals in the HIM Study

HPV Typede Incidence Ratec (95% CI)
Cumulative Incidence (%)

6-Month (95% CI) 12-Month (95% CI) 24-Month (95% CI)

Any 0.1 (0.1–0.2) 0.1 (0.0–0.2) 0.1 (0.0–0.2) 0.3 (0.1–0.4)

Vaccinef 0.5 (0.2–0.9) 0.5 (0.0–0.9) 0.6 (0.1–1.1) 1.3 (0.4–2.2)

High Risk 0.1 (0.0–0.2) 0.1 (0.0–0.2) 0.1 (0.0–0.2) 0.3 (0.0–0.6)

 16 0.7 (0.3–1.6) 0.5 (0.1–2.1) 0.5 (0.1–2.1) 2.1 (0.9–5.2)

Low Risk 0.1 (0.0–0.2) 0.1 (0.0–0.3) 0.2 (0.0–0.4) 0.2 (0.0–0.4)

 6 0.3 (0.0–1.3) 0.4 (0.1–2.9) 0.9 (0.2–3.4) 0.9 (0.2–3.4)

 11 0.6 (0.0–3.4) 1.4 (0.2–9.2) 1.4 (0.2–9.2) 1.4 (0.2–9.2)

 73 0.4 (0.0–2.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.0 (0.0–0.0)

Abbreviation: PeIN- penile intraepithelial neoplasia, CI-confidence interval.

a
DNA detected using Linear Array.

b
Newly acquired-pathologically confirmed PeIN.

c
Incidence rate is cases per 1000 person-months.

d
Prevalent and incident genital HPV infection.

e
HPV types 18/31/33/35/39/45/51/52/56/58/59/68/26/40/53/54/66/69/71/70/82 did not progress to a PeIN lesion; therefore, incidence rates and 

cumulative incidence could not be calculated.

f
Vaccine HPV types 6/11/16/18
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Table 5

Penile intraepithelial neoplasia (PeIN) lesions diagnosed in the HIM Study biopsy cohort

Country Pathology Diagnosis Biopsy Location HPV Detected within the 
lesiona

Genital HPV detected prior to lesion 
developmentb

BZ PeIN 1 Coronal Sulcus 39/68/73 16/52/53/66/73/82

MXc PeIN 1 Meatus 11/51 11

MXc PeIN 1 Meatus 11 11

US PeIN 2 Shaft Left Dorsal 16 16

US PeIN 2 Right Inguinal 16 6/16/68

MX PeIN 2 Shaft right ventral 6/16 6/16/56/58

BZ PeIN 3 Meatus 6 6/73

BZ PeIN 3 Shaft-Left Dorsal 16 16/26/40/45/54/52/58/59/68

BZ PeIN 3 Glans penis 16 16/53/56/59

MX PeIN 3 Shaft left ventral 11/16 16/40

a
HPV genotyping results using the INNO-LiPA method with DNA extracted from FFPE biopsy tissue

b
HPV genotypes that were detected within the lesion are in bold.

c
Both specimens were diagnosed in a single participant
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