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Human Papilloma Virus and Disease 



Learning Objectives

• Describe the epidemiology of  HPV in the USA

• Appreciate the risks for HPV infection 

• Understand the disease manifestations of  HPV

• Implement screening guidelines for anal & cervical cancer 

• Explain the role of  vaccines in prevention of  HPV disease 



Impact of  HPV in the U.S.  

• Prevalence of  79 million persons in the U.S.

• Incidence (new cases) of  14 million cases each year

• HPV is the most common STI

• Most sexually active people will become infected

• Most persons have no symptoms after infection 

Slide Courtesy of Stephen Johnson



HPV types & disease 

Bauer, Heidi . Cali Dept of  Health services. STD. Roger Kroger. Immunization Division CDC. Munoz , NEJM. 2003;348:518-27



Patient FAQs:  Did my partner give me HPV?

• You can get HPV by having vaginal, anal, or oral sex with someone who has the 
virus. It is spread mainly through vaginal or anal sex

• HPV types that can cause genital warts are not the same as the types of  HPV that 
can cause cancers.

• HPV can be passed even when an infected person has no signs or symptoms.  

• You can get HPV if  you have had sex with only one person. 

• You also can develop symptoms years after you have sex with someone who has 
HPV. This makes it hard to know when you first became infected

• Non-sexual transmission [ skin warts]

• Digital transmission & self  –inoculation 

CDC



Risks for HPV Infection 



Cumulative incidence of  HPV infection after sexual initiation 



HPV infection in sexually active HIV negative MSM

• Persistence of  anal HPV infection in HIV negative 
MSM seems to be different than in biologic females.  

• Prevalence of  HPV remains high at (50- 60 %) in 
MSM through out life

• Biologic females the prevalence of  HPV peaks in age 
20 and seems to decline by age 30 

Jason Bracher, Joel Palefsky, PRN notebook. Vol 13. www. PRN.ORG 



Patient FAQs. Does HPV cause cancer?

•  HPV causes cancers, including oral 
cancer, cervical cancer & anal cancer

• No way to know which people who 
have HPV will develop cancer

• Takes decades in most people to 
develop cancer unless have weak 
immune system such as HIV
• Prevalence of  AIN [anal cytology] 

     in HIV + vs HIVnegative MSM 

• Weak immune systems (including those 
with HIV/AIDS) may be less able to 
fight off  HPV

CDC. Palefsky,et al. J. Acqiur Imm Def Syndr Hum Retroviriol. 1998.; 14. 314-422

Abnormal cytology in MSM [ HIV+ vs HIV negative]



Cancers caused by HPV



Cancers caused by HPV

Roger Kroger. Immunization Division CDC

• Many HPV infections are asymptomatic without clinical disease



HIV + and Risk for HPV Associated Cancer

Frisch et al. JNCI: Journal of the National Cancer Institute, Volume 92, Issue 18, 20 September 2000. National LGBT Educational Center. 

Cancer  Type   Relative Risk [ R5% CI]



Oral Cancer 



Trends in HPV Associated Cancers, US, 1999- 2015

Oropharyngeal Cancer is the most common HPV associated cancer in Men 

Cancer at back or throat, base of  tongue and tonsils

MMWR, Van Dyne 2018



USPTF recommendation: Screening for Oral Cancer



Oral Sex and HPV

• Two forms of  oral cancer

• Oral HPV infection

• Cancer associated with 
smoking and alcohol use. HPV 
is one of  the major causes of  
oral cancers in North America, 
Europe, and Japan 

•  HPV 16 has been a main cause of  
oral cancer

• Vaccination significantly decreases 
the vaccine subtypes in the oral 
cavity 

CDC .   Schlecht et al JAMA Network Open. 2019;2(10):e1914031 Slide courtesy of Dr. D’souza. John’s Hopkins 



What is the Risk Factor for Oral HPV Male vs Female “

Males may be less likely to clear oral HPV 



Cervical Cancer



Cervical Cancer Screening

Cervical cancer: ~12,000 cases diagnosed annually in the US, - >4,000 deaths—even with screening and treatment. 



Natural History of  HPV infection 

Roger Kroger. Immunization Division CDC

Discussion of  tobacco use, and provision of  cessation counseling, is 

important because of  its contribution to the persistent infection and 

progression of  HPV-related precancers and cancers

Within 1 year                    1—5 years                       Up to Decades                     



HPV types 16 & 18 cause most cases of  cervical cancer
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Disparities: HPV-Associated Cervical Cancer Rates by
Race and Ethnicity, United States, 2004–2008

Jemal A et al. J Natl Cancer Inst 2013;105:175-201



HPV Screening Terminology 



Anal Cancer 



Cervical and Anal Epithelium   
• Biological similarity  between cervix 

& anus for area of  HPV infection 

• The transformation zone at the  

cervix has keratinized and squamous 

epithelium. 

• The transformation zone at the 

dentate line of  the anus between the 

squamous epithelium and the 

columnar epithelium of  the rectum. 



Anal Cancer Natural History 



Anal Dysplasia 

Cleveland clinic Michelle Inkster 



 Anal Cancer Rates:  Perspective

Silverberg, Lau et al. Clin Infect Dis. 2012.  Colon-Lopez, Shiels et al. J Clin Oncol. 2017.www.anchorstudy.org

Anal HIV+ Women 20.5



Type specific Anal HPV Prevalence,  Among Men
    

Marra, JID 2018

Sexual Preference and HIV Infection Strong Independent Predictors of  Male Anal HPV16



Who should be screened for Anal Cancer



Anal & Cervical Cancer in HIV+ people by CD4 Count 

Palefsky et al.  J. Acqui Immune Deficiency 1998.17(4):320-326. Palefsky.  J Infectious Disease 1998; 177(2):361-367



Anal Cancer screening by Agency 

AIDS Patient Care STDS. 2014 Jul;28(7):350-7. doi: 10.1089/apc.2013.0358.



Anal pap smear

• No preparation needed and no Anal sex for 48 hrs

• Insert swab [non wood] into canal until resistance 
[anal verge to distal rectum]

• Spiral motion with pressure and withdraw slowly (10 

applying pressure to the wall while removing swab

• Liquid-based cytology [swirl for 2 to 3 mins] 

• Discard swab

• Do digital rectal exam after for masses

Sensitivity 69 to 93% and Specificity 23 to 59%
Refer all abnormal cytology for HRA:
ASC-US, LSIL, ASC-H, HSIL

Chiao EY, Lensing SY.  AIDS. 2020 Dec 1;34(15):2249-2258
Chiao EY, Giordona TP. Clin Infect Dis 2006;43(2):223-33



Screening for Anal Cancer: Path report 



High Resolution Anoscopy 



Lori Panther, MD, MPH Assistant Professor, Harvard Medical School BIDMC Division of  Infectious Diseases Associate Director of  Clinical Research The Fenway Institute Boston, MA



Digital Anorectal Exam (DARE)

• Anal cancer survival
related to stage

• Superficially invasive cancer is treated only surgically

• Examine:

• Circumference and length of  anal 
canal and distal rectum

• Anal margin: 5 cm distal to anal verge

• Prostate

• Pouch of  Douglas

Slide Courtesy of  Gran Ellsworth. Hillman RJ, Berry-Lawhorn JM, J Low Genit Tract Dis. 2019 Apr;23(2):138-146



Anal Cancer/HSIL Outcomes Research 
(ANCHOR)  The Anchor Study

Slide Courtesy of  Jeffery Schouten AETC Mountain West AETC 

Screened > 17, 385

Enrolled 5058 study volunteers

Retained for 5 years 

In People living with HIV treating anal 

precancerous -high-grade-HSIL, reduces the 

chance that anal cancer will develop by more 

than half



Patient FAQ’s . How can I protect myself  against HPV

• Get vaccinated. The HPV vaccine is safe and effective. It can protect 
against diseases (including cancers) caused by HPV when given in the 
recommended age groups

•  If  you are sexually active use latex condoms the right way every time you 
have sex. This can lower your chances of  getting HPV. 

• HPV can infect areas not covered by a condom - so condoms may not 
fully protect against getting HPV



Prevention 



HPV in unvaccinated sexually active people with cervix 

Slide courtesy of  Ina Park.  Collins et al. Br. J Obstet Gynecology 2002:109;106 



Cervical Precancer Incidence has decreased with Vaccine 



Vaccinating females leads to substantial herd 

protection from HPV in heterosexual males



HPV Vaccine

Nanovalent HPV Vaccine

• Types 6, 11, 16, 18, 31, 33, 45, 52, 58 

• FDA approved to prevent warts, cervical, 

vulvar, vaginal and anal cancer 

• 2 doses for males/females aged 9-14

• 3 doses for males/females aged 15-26 

• Immunocompromised patients need 3 

doses, regardless of  age of  initiation



Type of  HPV Vaccine 

1. High efficacy among females without evidence of  

infection with vaccine HPV types (>95%)

2. No evidence of  efficacy against disease caused by 

vaccine types participants were infected with at the 

time of  vaccination

Slide Courtesy.  CDC A. Kroger, M.D., M.P.H. Medical Officer



International uptake doses HPV vaccine
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Brotherton, Lancet 2011; Cuzick BJC 2010; Ogilvie et al., 2010; Marc et al., 2010, NIS-Teen 2011 



HPV Vaccine for Persons 27 to 45

• Although new HPV infections are most commonly acquired in adolescence and 

young adulthood, some adults are at risk. 

• At any age, a new sex partner is a risk for a new HPV infection.

• Most sexually active persons have been exposed to some HPV types, although 

not necessarily all of  the types in the vaccine.

• HPV vaccines do not prevent progression of  HPV infection, decrease time to 

HPV clearance, or treat HPV-related disease.

Slide Courtesy of Stephen Johnson Meites E, et al. MMWR 2019: 68(32):698-702



Effectiveness of  HPV vaccine 



Effectiveness of  Condoms for HPV 



Summary

• HPV causes a broad range of  disease 

• Some groups may have a higher risk for disease and need appropriate screening 

• Acquisition of  HPV related to early sexual activity 

• HPV vaccines are safe and an effective way to prevent disease on a population

• Cervical cancer screening is important, in persons < 25 years have a low risk of  persistence 

of  infection

• Anal cancer screening is important for high-risk groups- however, there should be a referral 

pathway for follow up of  abnormal results. 
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