
Albert Einstein College of Medicine 
Albert Einstein Cancer Center

Montefiore Medical Center 

Department of Obstetrics & Gynecology and Women’s Health

Changing Landscape of Cervical Cancer 
Prevention

Mark H. Einstein, MD, MS, FACOG, FACS
Associate Professor of Obstetrics & Gynecology 

and Women’s Health,
Director of Clinical Research for Women’s Health 

and Gynecologic Oncology



What is HPV?

• HPV is a virus that likes to attack 
cells on or near the skin and other 
surfaces in the body

• The full name of this virus is 
Human Papillomavirus

• HPV is very common. About 80% 
of women will get it in their lifetime.  
Most of these infections are quick 
and will go away.



Human Papillomavirus is Necessary for 
Cervical Cancer

• Highly species specific 
• HPV DNA found in more than 99% 

of invasive cervical carcinomas1

– The association between HPV 
and cervical cancer is higher 
than that between smoking and 
lung cancer

• Most common sexually 
transmitted infection
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HPV and Cervical Cancer
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US HPV Statistics

• Lifetime risk for sexually active men and women 
approaching 80%.1

• Point prevalence rate of HPV infection around 27%2

– About 34% of 14-24 year olds infected with HPV 2

• Condoms are, at best, only marginally effective for 
preventing HPV infection due to other skin to skin 
contact not covered by condoms3
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How is HPV linked to Cervical 
Cancer?

• There are over 100 types of HPV
• Over a dozen different HPV types 

have been shown to have the 
potential to cause cervical cancer.

• Most HPV types do not cause 
cancer, but some types might put 
someone at risk.

• These ‘high risk’ types are the ones 
we want to follow more closely. 



What does HPV do to the cervix?

• If a high risk HPV infection does not 
clear on its own, it can start to cause 
changes to the cells of the cervix. We 
call this a persistent HPV infection.

• Usually these cervical changes happen 
slowly; over a period of years. 

• These cell changes can be treated if 
they are detected early. But if they are 
not treated, the infection can grow and 
become cervical cancer. 

Cervix with low grade HPV infection

Cervix with cervical cancer 



Age-Specific Rates of HPV Infection and 
Cervical Cancer 
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Cervical Cancer: Worldwide Prevalence, 
Incidence, and Mortality Estimates
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The Papanicolaou (PAP) Test

Dr. Papanicolaou



Decreasing Trends of Cervical Cancer 
Incidence in the U.S.

� With the advent of the Pap smear, the incidence 
of cervical cancer has dramatically declined.

� The curve has been stable for the past decade 
because we are not reaching the unscreened 
population.
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Pap Test Technology
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Why Do Pap Tests Fail?

Evaluation

CollectionExfoliation

Transfer

Cervix

Areas Missed by 
Pap Smear

Lesion 
Unavailable

For Sampling
Barrier to
Exfoliation

Lesion not
Exfoliating 

Normal Cells

Basement  Membrane
Area Sampled with 
Pap Spatula



What is an HPV Test?

An HPV test (also known as an HPV DNA test) can 
determine if a woman is has been infected with the specific 
‘high risk’ or cancer-causing HPV types. 
• In some women, infection with these high risk HPV types 

can lead to an abnormal Pap test and, if left untreated to 
cervical cancer.



What is HPV genotyping?

• The HPV test only tells us if a woman has an HPV infection, 
not which types of HPV are causing the infection.
� For instance, if a women has HPV 16 or HPV 18, her 

HPV test would return only a ‘positive’ result.

• HPV genotyping (also known as HPV typing) has recently 
become available for clinical use.  An HPV genotyping test 
can identify the specific HPV type, not just test for the 
presence of any type.
� For instance, if a woman has HPV 16 or HPV 18, her 

HPV typing test would return a result of ‘HPV 16’ or
‘HPV 18’



Why would HPV genotyping be 
recommended?

• It is now known that infection with HPV 16, HPV 
18, and some other HPV types carry a higher risk 
of causing cancer than infections caused by other 
HPV types.

• HPV genotyping can be used in some cases to 
gain a better understanding of a woman’s risk of 
developing cancer after a Pap test has shown that 
there are abnormal cells on the cervix. 



Prophylactic HPV Vaccines

� Virus-Like Particle 
based vaccines

� Non-infectious 
particles that 
resemble the 
covering of HPV 



Steps to development of Federal Advisory Committee 
on Immunization Practices (ACIP) Recommendations

Pre-clinical Development

Clinical Development
Phase I/II/III trials

FDA Licensure 
and labeling

Epidemiology

Acceptability

Implementation

Cost-effectiveness

ACIP 
Recommendation

Adoption of recommendations 
by stake-holding organizations

Vaccines for children program
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ACIP Recommendations-Routine 
Vaccination

• ACIP recommends routine vaccination for 11 or 
12 year-olds, can be given as young as 9 yrs

• ACIP recommends catch-up 13 through 26 yrs 

• HPV vaccines are administered in a 3-dose 
schedule 



HPV is associated with other cancers

• Oropharyngeal carcinoma: 30%
• Anal cancer: 45-95%
• Vaginal cancer: 60-65%
• Vulvar cancer: 40-60%
• Penile cancer: 50%
• Non-melanoma skin cancer: 90%
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HPV vaccination of males

• Men acquire and transmit HPV1

• Risk factors for HPV acquisition and/or 
transmission by men include: 
– Young age (peak age group 25-29 years of age) 2,3

– Recent multiple sexual partners 2,4

– Sexual partner with cervical precancers 5

– Lack of circumcision 2,6
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HPV vaccination of males with 
quadrivalent vaccine

� Approved for use in males age 9-26 years to 
prevent genital warts1

� Now also recommended for anal precancers 
and cancer

� Permissive recommendation by ACIP2
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Screening and Vaccines in 
Western Europe and US

Attribute Western Europe US

National payment by 
government

Generally only for 
one age group, such 

as age 12

Vaccines for Children program pays 
up to age 19 for low income 

adolescents

Coverage UK/Australia >85%
Belgium, 

Netherlands, 
Scandanavia >80%
France, Italy- less

9/2010 (from CDC)- 44% of 13-18 
year olds have had at least 1 dose 

(~10% completed series)
>19 yo: ~10%

*ethnic minority outreach appears 
higher than expected

School-based 
vaccination 

programs

Most As of Jan, 2011- 41 States have 
legislation

Virginia and DC with school 
mandates with wide opt-out



Regions in US with High Cervical Cancer Incidence
Cancer Mortality Rates by County (Age-adjusted 1970 U.S. Population)

Cervix Uteri: All Races, Females, 1970-1989



Regions in US with High 
Cervical Cancer Incidence

• Hispanics living along US-Mexico border
• African American women in the Mississippi Delta
• White, Non-Hispanic women in Appalachia, rural New 

York State and Northern New England
• American Indian women
• Vietnamese-American women
• Areas with limited resources and limited healthcare 

access
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Vaccine coverage heat map- Circa 2020
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Conclusions

• Cervical Cancer is a preventable disease
• Early vaccination, regular Pap tests, and HPV testing 

when recommended by a healthcare provider is 
currently the most effective strategy for cervical 
cancer prevention  


