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Objectives

To review:

-HPV definition and prevalence 

-Natural history of HPV

-Oncogenic potential of HPV

-HPV associated cancers

-HPV vaccines
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Human papillomavirus

• 2008 Dr. Harald zur Hausen awarded a Nobel prize for elucidating the 
infectious etiology of cervical cancer.

• Double-stranded DNA virus

• Species specific (i.e. HPV only infects humans)

• > 150 types identified 

• Transmitted by intimate contact between epithelial/mucosal surfaces

• Divided into High Risk and Low Risk Types



Human papillomavirus
(continued)

• As many as 30 may be High Risk type, most commonly defined as   
16,18,31,33,35,39,45,51,52,56,58,59,66 and 68.

• Types 16, 18, 31, 33, and 45 associated with high grade cervical 
dysplasia and cervical cancer with 16 and 18 accounting for 70% of 
cervical cancers

• Types 6 & 11 most commonly seen in genital warts

• No reliable animal model or invitro experimental systems



Human papillomavirus
Prevalence

• Males:

• 1.3 – 72.9%  by literature review.  Average 24%.  (Dunne et al) 

• 50.5%  from prospective cohort study.  (Giuliano et al)

• Females:

• Overall 26.8% (NHANES  Dunne et al)

• Aged 14-19  24.5%

• Aged 20-24  44.8%

• Aged 25-29  27.4%

• Aged 30-39  27.5%

• Aged 40-49  25.2%

• Aged 50-59  19.6%

Dunne et al, J Infec Dis 2006;194:1044.   Giuliano et al,  Cancer Epid Biomarker Res 2008: 17;2036.  
Dunne et al. JAMA 2007;28:297. 



Human papillomavirus
Lifetime Risk of Acquiring HPV Infection with at least one sex partner

• Males:

• 91.3%

• Females:

• 84.6%

• > 80% of men and women acquire HPV by age 45. 

Chesson et al. Sex Transm Dis. 2014, 41;660. 



Human papillomavirus
Natural History











Oncogenic Potential



Oncogenic Potential of HPV Infection

Cancer % HPV Positive

Cervical 91

Anal 91

Vaginal 71

Oropharyngeal 70

Vulvar 69%

Penis 64%

Oral 32%

Laryngeal 21%

Saraiya et al.  J Natl Cancer Inst. 2015:107(6)



Oncogenic Potential of HPV Infection

• HPV is incorporated into infected cells.   Two proteins (E6 and E7) 
interfere with cell functions that prevent excessive growth and avoids 
cell death. 

• Cofactors:

• Tobacco use

• Number of sexual partners

• Altered immune system



Woodman et al. Nature Reviews Cancer 7, 11–22 (January 2007) | doi:10.1038/nrc2050



Prevention

HPV Vaccine





HPV Vaccine

• Gardasil:   Quadrivalent Vaccine (6,11,16,18)
• FDA approved for females and males aged 9-26

• Cervarix:  Bivalent Vaccine ( 16, 18)
• FDA approved for females aged 10-25

• Gardasil 9
• Approved by FDA 2014

• Covers HPV 6,11,16 and 18 plus 31,33,45,52 & 58

• Approved for females aged 9-26

• Approved for males aged 9-15



HPV Vaccine Recommendations



HPV Vaccine  Effectiveness



HPV Vaccine 

Uptake



HPV Vaccine  Uptake
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