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Learning objectives  

 

Ç 1. Discuss natural history and epidemiology of HPV 
infection and HPV -associated disease 
ÁVirtually all sexually active people have HPV at some point 

ÁHPV infection commonly clears without intervention, but 
persistent infection can cause genital warts and cancers 
(cervical, anal, oropharyngeal) in women and men 

 

Ç 2. Explain national HPV vaccine recommendations  
ÁHPV vaccine is recommended for U.S. males and females 

based on age (through 21 or 26 years) 



Outline  

Ç HPV Pathogenesis 
ÁNatural history 

ÁTransmission 

Ç HPV Epidemiology  
ÁHPV infection  

ÁHPV-associated diseases 

Ç HPV Prevention 
ÁHPV vaccine recommendations 

ÁScreening considerations 



PATHOGENESIS 
HPV natural history and transmission 



Human papillomaviruses (HPV)  

Ç Family of non -enveloped DNA viruses  
ÁHighly tissue-tropic 

Á>120 types with ~40 mucosal types 

Ç ñHighériskòéoncogenicétypes 
ÁCan cause cancers  

Ç ñLowériskòénon-oncogenic types  
ÁCan cause warts 

 

 



HPV infection and disease 

Ç HPV is the most common sexually transmitted infection  
ÁPrevalence of 37 sexually transmitted HPV types in cervicovaginal 

swabs from U.S. females ageç14Ī59çinç2003Ī06çwasç42.5%  

Ç Most HPV infections are asymptomatic  
Á~70% of new infections clear within one year 

Á~90% of new infections clear within two years 

Ç However, some HPV infections persist for longer  
ÁHigh risk types are more persistent than low risk types 

Ç Persistent HPV infection may progress to disease  
ÁDisease can present many years after initial infection 

Hariri, J Infect Dis 2011 

Molano, Am J Epidemiol 2003 

Winer, Am J Epidemiol 2003  

Franco, JID 1999 

Ho, NEJM 1998 

Moscicki, J Pediatr 1998 



Spectrum of HPV disease in cells 

Low-grade disease High-grade disease 

Morphologic Continuum  



Diseases associated with HPV 

Ç Oncogenic types (16, 18, others)  
ÁCervical cancers 

ÁAnal cancers 

ÁOropharyngeal cancers 

ÁVaginal cancers 

ÁVulvar cancers 

ÁPenile cancers 

ÁHigh grade intraepithelial neoplasias 

Ç Non-oncogenic types (6, 11, others) 
ÁAnogenital warts 

ÁRecurrent respiratory papillomatosis (RRP) 

ÁLow grade intraepithelial neoplasias 



HPV transmission 

Ç Virtually all sexually active adults get HPV at some point  

Ç Any type of mucosa -mucosa contact  
ÁVaginal sex 

ÁAnal sex 

ÁOral sex 

Ç Soon after first sex  
ÁMost consistent risk factor for HPV is higher number of sex partners 

Ç Prevention  
ÁVaccine (ideally given before exposure) 

ÁConsistent and correct use of condom barriers 

ÁNot having sex 

Nicolau 2005, Myers 2000, Koutsky 1997, Castellsagué 1997 



Percentage of females and males who have had 
vaginal sex, by age ð United States, 2006ï2008 

National Survey of Family Growth (NSFG) 
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Winer, Am J Epidemiol, 2003;157 

Cumulative incidence of genital HPV infection 
among sexually active female college students  

http://elib2.cdc.gov:2236/content/vol157/issue3/images/large/kwf180f2.jpeg


Cumulative incidence of genital HPV infection 
among sexually active male college students  

Partridge, JID 2007 
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Concordance among heterosexual couples  

Nyitray. Genital Human Papillomavirus (HPV) Concordance in Heterosexual Couples. JID 2012 

Ç 59% of 88 
heterosexual 
couples had 
positive or 
negative 
concordance:  
Á31 (35%) had 

negative 
concordance 

Á21 (24%) had 
type-specific 
positive 
concordance 



EPIDEMIOLOGY 
HPV infection 



Genital HPV infection in men  

Ç Risk factors for oncogenic HPV infection  
ÁHigh number of lifetime female sexual partners  

ÅHazard ratio 2.4 (95%CI:1.8í4.2) for Ó50çpartners vsçÒ1çpartner 

ÁHigh number of male anal-sexual partners  

ÅHazard ratio 2.6 (95%CI:1.5í4.5) for Óç3 male partners vs none 

Ç Median duration of genital HPV infection  
Á7.5 months (95%CI:6.8í8.6) for any HPV 

Á12.2 months (95%CI:7.2í18.2) for HPV 16 

Ç Oncogenic HPV types persist longer  

Ç Older men clear HPV more quickly than younger men  

Source: Giuliano, Incidence and clearance of genital human papillomavirus infection in men (HIM): a cohort study, Lancet 2011 



Incidence of genital HPV infection in men  

Source: Giuliano, Incidence and clearance of genital human papillomavirus infection in men (HIM): a cohort study, Lancet 2011 



Clearance of genital HPV infection in men  

Source: Giuliano, Incidence and clearance of genital human papillomavirus infection in men (HIM): a cohort study, Lancet 2011 



Anal HPV infection in men  

Ç 57% of 1218 MSM age 18-89 had any anal HPV DNA 
ÁRisk factors for infection included: 

ÁReceptive anal intercourse within 6  months (OR 2.0, p<0.0001)  

Á>5 anal sex partners within 6 months (OR 1.5, p<0.0001) 

Ç 70% of 94 young MSM (mean age 21) had any anal HPV 
Á Incidence of any HPV was 38.5 per 1000 person-months 

ÁFor HPV 16/18, prevalence was 37% and incidence 15.3 per 1000 

ÁNo participant tested positive for all 4 quadrivalent vaccine types  

Ç MSM have higher prevalence and incidence and longer 
duration of HPV infection than MSW  
Á16.0% versus 1.6% oncogenic infection after 6 months 

Chin-Hong. Age-Specific Prevalence of Anal HPV Infection in HIV-Negative Sexually Active MSM: The EXPLORE Study. JID 2004 

Glick, High Rates of Incident and Prevalent Anal Human Papillomavirus Infection Among Young MSM. JID 2013 

Nyitray. Six-Month Incidence, Persistence, and Factors Associated With Persistence of Anal HPV in Men. JID 2011 



Oral HPV infection in men  

Ç Risk factors for oncogenic HPV 
ÁHigher number of sex partners 

ÁNot being married or cohabiting 

ÁSmoking  

ÁOral sex was not associated;  
did not assess rimming,  
autoinoculation , kissing 

Ç Median duration of oral HPV  
Á6.9 months for any HPV 

Á6.3 months for oncogenic HPV 

Á7.3 months for HPV 16 

Kreimer, Incidence and clearance of oral HPV in men, Lancet 2013 



Oncogenic HPV types associated with cancers 

 

Saraiya, presented at AACR Health Disparities in Cancer, 2013 



EPIDEMIOLOGY 
 

HPV-associated disease 



Burden of HPV-associated cancer ð United States  

Ç Annually, ~25,000 HPV-associated cancers 
ÁOf these, 22,000 cancers are associated with HPV 16 and/or 18  

(15,000 in women and 7,000 in men) 

Ç Cervical cancer rates decreasing in women  
ÁDue to prevention and screening programs 

Ç Anal cancer rates increasing in men and women  
ÁHighest risk in MSM, especially HIV-infected 

Ç Oropharyngeal  cancer rates increasing in men 
ÁDue to an increase in HPV-associated oropharyngeal cancers 

ÁDistinct from tumors associated with smoking and alcohol 

Chaturvedi J Clin Oncol 2011 Σ 5Ω{ƻǳȊŀ NEJM 2008, Joseph Cancer 2008, Seaberg Cancer 2010, Simard Arch Intern Med 2010 



HPV-associated cancers in U.S. men and women 

http:// www.cdc.gov/cancer/hpv/statistics/cases.htm  

Cancer  

site 

Number of cases  

annually 

Percent HPV-

associated 

Number HPV-

associated 

Male Female Both 

Cervix 0 11,422 11,422 91% 10,400 

Oropharynx 9,974 2,443 12,417 72% 9,000 

Anus 1,549 2,821 4,370 91% 4,000 

Vulva 0 3,168 3,168 69% 2,200 

Penis 1,048 0 1,048 63% 700 

Vagina 0 735 735 75% 600 

TOTAL 12,571 20,589 33,160 26,900 

http://www.cdc.gov/cancer/hpv/statistics/cases.htm
http://www.cdc.gov/cancer/hpv/statistics/cases.htm


Trends in HPV-associated cancers among 
females ð United States, 1973ï2007 

 

*Annual Percent Change (APC) 

SOURCE: SEER 9  

0

2

4

6

8

10

12

14

16

18

1
9
7
3

1
9
7
5

1
9
7
7

1
9
7
9

1
9

8
1

1
9
8
3

1
9
8
5

1
9
8
7

1
9
8
9

1
9
9
1

1
9
9
3

1
9
9
5

1
9
9
7

1
9
9
9

2
0
0
1

2
0

0
3

2
0
0
5

2
0
0
7

R
a
te

 p
e
r 

1
0
0
,0

0
0
 

Year of diagnosis  

Cervix APC -2.29* Vagina APC -1.33*

Vulva APC 0.39* Anus APC 2.14*

Oropharynx APC -0.89*

A



Trends in HPV-associated cancers among 
males ð United States, 1973ï2007 

*Annual Percent Change (APC) 

SOURCE: SEER 9  
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Genital warts  

Ç Genital warts incidence is 1.2 per 1000 U.S. individuals  

Hoy, Assessing incidence and economic burden of genital warts in a US commercially insured population. Curr Med Res and Op 2009 



Learning check  

Ç 1. Discuss natural history and epidemiology of HPV 
infection and HPV -associated disease 

 

ÁWho is at risk for getting infected with HPV? 
ÅA) women mostly 

ÅB) men mostly 

ÅC) other people 

ÅD)çotherçpeopleòsçchildren 

ÅE) pretty much everybody 



Learning check  

Ç 1. Discuss natural history and epidemiology of HPV 
infection and HPV -associated disease 

 

ÁCervical cancer is the most common HPV-associated cancer.  
Who gets the other 60% of HPV-associated cancers?  
ÅA) women mostly 

ÅB) men mostly 

ÅC) both women and men 



PREVENTION 
HPV vaccine 



HPV vaccines 

Quadrivalent 

(HPV4, or 

Gardasil) 

Bivalent  

(HPV2, or 

Cervarix) 

HPV Types 6, 11, 16, 18 16, 18  

Schedule 3 dose series 3 dose series 

Manufacturer 
 

Merck 

 

 

GlaxoSmithKline 

 

Licensed by 

U.S. FDA 

 

2006: females 9ī26 yrs 

2009: males 9ī26 yrs  

    

2009: females 10ī25 yrs 

 

 



HPV vaccination recommendations in the U.S.  

2006 2007 2008 2009 2010 2011 2012

Quadrivalent  

Routine, females 11 or 12 years*  

Catch-up, 13ς26 years 

Quadrivalent or Bivalent  

Routine, females 11 or 12 years*  

Catch-up, 13ς26 years 

Quadrivalent  

May be given,  

males 9ς26 years 

June October 

Quadrivalent  

Routine, males 11 or 12 years*  

Catchup, 13ς21 years**  

October  

Quadrivalent (HPV 6, 11, 16, 18) vaccine;  Bivalent (HPV 16, 18) vaccine 

* Can be given starting at 9 years of age; **Recommended for MSM and immunocompromised  males age 22í26 years 



HPV vaccination recommendations  
for males 

Ç ACIP recommends routine vaccination of males aged 11 
or 12 years with HPV4 administered as a 3-dose series. 
The vaccination series can be started beginning at age 
9 years. 

 

Ç Vaccination with HPV4 is recommended for males aged 
13 through 21 years who have not been vaccinated 
previously or who have not completed the 3 -dose 
series. Males aged 22 through 26 years may be 
vaccinated.  

 

MMWR 2011; 60: 1705-8 



HPV vaccination recommendations  
for men who have sex with men (MSM)  

Ç MSM may especially benefit from vaccination to 
prevent condyloma  and anal cancer.   

 

Ç For MSM, ACIP recommends routine vaccination with 
HPV4 as for all males, and vaccination through age 26 
years for those who have not been vaccinated 
previously or who have not completed the 3 -dose 
series. 

MMWR 2011; 60: 1705-8 



HPV vaccination recommendations  
for immunocompromised males 

Ç HPV4 is not a live vaccine and can be administered to 
persons who are immunocompromised  as a result of 
infection (including HIV), disease, or medications. The 
immune response and vaccine efficacy might be less 
than that in immunocompetent  persons.  

 

Ç For immunocompromised  males, ACIP recommends 
routine vaccination with HPV4 as for all males, and 
vaccination through age 26 years for those who have 
not been vaccinated previously or who have not 
completed the 3 -dose series. 

 
MMWR 2011; 60: 1705-8 





Benefits of HPV vaccine for Men 

Outcome  
HPV 6, 11,16,18 

related  

Number of 
subjects  
(studies)  

Incidence in 
controls  

%  
(n/N) 

Incidence in 
vaccinated  

% 
(n/N) 

Vaccine 
efficacy  

% 
(95% CI) 

Absolute risk 
difference  
per 1000 
(95% CI) 

Number 
needed to  
vaccinate  

Population: Males  

2798 
(1 RCT) 

1.99% 0.22% 
89.3% 

(65.3, 97.9) 
-18 

(-13, -20) 
56 

Population: MSM  

Condyloma* 

 
402 

(1 RCT) 

 
4.3% 

(9/208) 
 

 
0.5% 

(1/195) 
 

 
88.1%                   

(13.9, 99.7) 

 
-38 

(-6, -43) 

 
26 

 

AIN 1/2/3 
402 

(1 RCT) 
11.5% 

 (24/208) 
2.6% 

(5/194) 
 

77.5% 
(39.6, 93.3) 

-89  
(-46, -107) 

11 

AIN 2/3 
402 

(1 RCT) 
6.3%  

(13/208) 
1.5% 

(3/194) 
 

74.9% 
(8.8, 95.5)  

-48 
(-6, -59) 

21 

 
http ://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html  

http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html
http://www.cdc.gov/vaccines/acip/recs/GRADE/hpv-vac-males.html


Estimated vaccination coverage among adolescents 
age 13ï17 ð United States, 2006ï2013 

CDC. National and State Vaccination Coverage Among Adolescents Aged 13í17 Years î United States, 2012 
MMWR 2013; 62(34);685-693. 



HPV vaccine impact 

Markowitz, Reduction in HPV  Prevalence Among Young Women Following HPV Vaccine Introduction in the United States. JID 2013 

Ç Prevalence of 
vaccine-type HPV 
(6, 11, 16, 18) 
declined by 56% 
after HPV vaccine 
introduction  
ÁNationally 

representative study 

ÁFemales age 14í19 

Á2003í2006: 11.5% 

Á2007í2010: 5.1% 
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Predictors of vaccine uptake  

Ç Most important predictor is physician recommendation!  
ÁAmong gay and bisexual men (n=306): 

ÅMost (73%) had heard of HPV vaccine   

ÅMost (74%) were willing to get it 

ÅAcceptability was higher among men who believed their doctor would 
recommend getting the vaccine (OR 12.9, 95%CI: 4.6í35.8) 

Ç Other reported predictors:  
ÁHealth care access including HIV/STD testing 

ÁParental receipt of other vaccines 

ÁParental intent to vaccinate daughters predicted intent for sons 

Reiter, Acceptability of HPV Vaccine Among a National Sample of Gay and Bisexual Men. STD 2010. 

Hechter, Adolescent Boys and Maternal Utilization of Preventive Care and History of Sexually Transmitted Infections. AJPH 2013.  

Bernat, Characteristics associated with initiation of HPV vaccine among a national sample of young adults. J Adolesc Health 2013 

Ogilvie, Intention of parents to have male children vaccinated with the HPV vaccine. STI 2008.  



HPV vaccination and sexual behavior  

Ç Among 1398 girls, vaccination was not associated with  
ÁGetting pregnant, 

ÁGetting a sexually transmitted infection, 

ÁTesting for sexually transmitted infections, or 

ÁContraceptive counseling within 3 years after vaccination 

 

Ç Among 191 MSM, HPV vaccination did not affect  
ÁHaving anal sex, or 

ÁHaving unprotected anal sex within 6 months after vaccination 
 

Bednarczyk, Sexual activity-related outcomes after human papillomavirus vaccination of 11- to 12-year-olds. Pediatrics 2012.  

Thomas, Decision making, knowledge and behavioral effects of quadrivalent HPV vaccination in MSM. Vaccine 2010.  



Learning check  

Ç 2. Explain national HPV vaccine recommendations  
 

ÁWho should be vaccinated against HPV? 
ÅA) Girls and boys at age 11 or 12 (or as young as 9) 

ÅB) Females through age 26 

ÅC) Males through age 21 

ÅD) MSM through age 26 

ÅE) Immunocompromised men through age 26 

 

 



Learning check  

Ç 2. Explain national HPV vaccine recommendations  
 

ÁWhat is most likely to motivate someone to get vaccinated? 
ÅA) Physician recommendation 

ÅB) Safety data 

ÅC) Efficacy data 

ÅD) Impact data 

 



SCREENING 
Additional considerations 



Should high -risk men be screened? 

Ç There are no national screening guidelines for HPV or 
HPV-associated disease in men 

Ç Screening for AIN is challenging due to the multifocal 
nature and size of lesions  

Ç No clear evidence to date that treatment for AIN 2/3 
can prevent progression to cancer  

Ç There are no national recommendations to screen HIV -
positive MSM for anal cancer, although many infectious 
disease physicians do. The national HIV treatment 
guidelines are intentionally vague on this.  

 

 http://www.aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi_041009.pdf , page 71 

http://www.aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi_041009.pdf


Summary 

Ç HPV Pathogenesis 
ÁNatural history 

ÁTransmission 

Ç HPV Epidemiology  
ÁHPV infection  

ÁHPV-associated diseases 

Ç HPV Prevention 
ÁHPV vaccine recommendations 

ÁScreening considerations 




