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Cervical Cancer
q~ 510,000 cases of 

cervical cancer are 
reported each year with 
nearly 80% in 
developing countries

q68,000 in Africa, 
77,000 in Latin 
America, and 245,000 
in Asia. 

qEvery year ~300,000 
women die of this 
disease worldwide 



Incidence and Mortality of Cervical Cancer

qEstimated new 
cases and deaths
from cervical 
(uterine cervix) 
cancer in the United 
States in 2010:
New cases: 12,200
Deaths: 4,210



Uterine and Cervical Cancer Locations



Risk Factors of Cervical Cancer
qHPV infection (human papillomavirus)
qMultiple sex partners (high risk male partner)
qStarted having sex before age 18
qOther STIs (HIV, syphilis, Chlamydia) 
qSmoking 
qMultiple pregnancies
qOral contraceptives

qDiet
qFamily history
qLow socioeconomic status
qMolecular genetic factors: p53, Rb mutations



Cervical Cancer History
Epidemiologists working in the early 20th century noted 

the following:

qCervical cancer was common in female sex workers
qIt was rare in nuns, except for those who had been 

sexually active before entering the convent 

qIt was more common in the second wives of men 
whose first wives had died from cervical cancer 

qIt was rare in Jewish women



Prevalence of HPV Infection
qCurrently, there are ~20 million people infected 

with the various types of HPV in the United States 
alone 

q~6.2 million new cases of HPV infection occurring 
annually  

q~75% to 80% of sexually active individuals will 
become infected with HPV within their lifetime

qCurrently there are over 100 identified types of 
HPV, roughly 40 of which cause mucosal 
infection

qThere are 18 different types of high-risk HPV 
which can be oncogenic



Prevalence & Consequence of HPV infection 
and Cervical Cancer Cases (Worldwide)



The Cervix and HPV



Facts about HPV and Various Cancers
Several types of cancers are associated with HPV: 

qCervical cancer: The most common HPV-associated 
cancer. Almost all cervical cancer is caused by HPV.

qVulvar cancer: About 40% are linked to HPV.
qVaginal cancer: About 70% are linked to HPV.
qPenile cancer: About 40% are linked to HPV.
qAnal cancer: About 85% are linked to HPV.
qCancers of the head and neck are mostly caused by 

tobacco and alcohol, but recent studies show that 
~25% of mouth and 35% of throat cancers may be 
linked to HPV.

http://www.cdc.gov/cancer/cervical/
http://www.cdc.gov/cancer/vagvulv/
http://www.cdc.gov/cancer/vagvulv/
http://www.cancer.gov/cancertopics/types/penile/
http://www.cancer.gov/cancertopics/types/anal/
http://www.cdc.gov/OralHealth/topics/cancer.htm
http://cebp.aacrjournals.org/cgi/content/full/14/2/467


Cases of HPV Cancers



Common HPV Types
High-risk types of HPV cause 
growths that are usually flat and 
nearly invisible, as compared with 
the warts caused by HPV–6 and 
HPV–11.

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.



Infection & Progression to Cervical Cancer

CIN- Cervical Intraepithelial Neoplasia 



Pap Test and Cervical Cancer

qThe Pap test was developed in 1943 by Dr. George Papanicolaou. Since 
then, early detection of cervical cancer has greatly improved. As a result, 
cervical cancer dropped from the second-leading cause of cancer deaths 
among American women to the 13th in the US. 

qThis is the most successful screening test, reducing cervical cancer 
mortality by 70% in the United States

New guidelines suggest 
that women begin Pap 
test screening at age 21, 
be screened every 2 
years through age 30, 
and then be screened 
every 3 years as long as 
their last three test 
results have been 
normal.



PAP and HPV Test

A Pap test usually can detect 90% of cervical cancers 



Pap Smear Morphology
qDysplasia: a higher 

nuclear to cytoplasmic 
ratio. This means the 
nucleus is larger than it 
should be for the size of 
the cell. 

qMild Dysplasia: the 
nucleus is about 3-4 times 
larger than it should be. 

qModerate Dysplasia: the 
nucleus is 5-6 times larger 
than it should be. 

qSevere Dysplasia: the 
nucleus is taking up most 
of the cell. Severe Dysplasia



Mechanism of Action of HPV E6 and E7 
Oncoproteins



HPV DNA Integration and PCR Test for Virus







Gardasil Cervical Cancer Vaccine

©2006 Publications 
International, 
Ltd.Gardasil is 
injected three 
times over six 
months.



HPV Vaccine and Cervical Cancer

http://www.physiciansweekly.com/CMEPage.asp?id=17&IssueID=379

http://www.physiciansweekly.com/CMEPage.asp?id=17&IssueID=379


How common are HPV problems in men?
q~1% of sexually active men in 

the U.S. have genital warts
qEach year in the U.S. there 

are about: 
800 men who get HPV-related 
penile cancer 
1100 men who get HPV-related 
anal cancer 
5700 men who get HPV-related 
head and neck cancers. [Note: 
although HPV is associated with some of head and 
neck cancers, most of these cancers are related to 
smoking and heavy drinking.] 

qOn October 16, 2009, 
the FDA licensed 
Gardasil (Merck & Co. 
Inc.) for use in males 
aged 9 through 26 
years for prevention of 
genital warts caused by 
human papillomavirus 
(HPV) types 6 and 11.

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5920a5.htm


Safety of The Cervical Cancer Vaccines 

4,567 represents 
the total number 
of reactions 
reported in the 
UK between 14 
April 2008-23 
September 2009. 
In the US figures 
represent 
reactions 
between June 
2006 and June 
2009.

Gardasil and Cervarix



HPV Causes Oral and Throat Cancer



• 10/25/12 US Vaccine Advisory Board     

recommends Gardasil for Boys.

• Throat cancer then and now. 
• Until recently throat cancer was associated with age, smoking and 

alcohol consumption. 

• Studies have now shown that throat cancers in younger (30-40) are 

often due to HPV infection. (~2% 1974 – 2000 76%)

• Currently no swab test for throat HPV  (Throat PAP smear)

• Herd immunity. Immunization of boys would prevent/protect 

individuals AND would often greater protection for all sexually active 

individuals. 



• HPV- down less smoking
• HPV+  better treatment

Future HPV Cancers  



• Cervical dysplasia and warts down since 
Gardasil

• Gardasil in India
Herd immunity vaccinate all protect all    

including UNvaccinated

Science, Society, Internet, lies  



Proportions of women who were vaccinated across the 4 study waves infected with any vaccine-
type HPV, adjusted for propensity scores. 

Chelse Spinner et al. Pediatrics 2019;143:e20181902
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