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Objectives

• To describe the role of human papilloma virus (HPV) in the 
development of cervical dysplasia and cancer

• To review the current screening guidelines for cervical cancer for 
average-risk women and special populations.

• To discuss the role of high-risk HPV testing alone in screening for 
cervical cancer

• To apply our knowledge of HPV’s role in the development of cervical 
cancer to the role of vaccination in cervical cancer prevention.



Objectives



Annual incidence of HPV-related cervical 
disease in the US (2021)

• Cervical cancer:
• 14,480 new cases

• 4290 deaths

• CIN II-III: 3-7 million cases

• CIN I: 1 million cases

• HPV infection without cellular abnormality: 10 million cases



Role of HPV in human disease

• This is an OBGYN/Women’s health lecture, but HPV affects 
both males and females – It has been estimated to cause: 
• 99% of cervical cancers

• 90% of anal cancers

• 50% of penile cancers

• 40% of vulvar cancers

• 70% of vaginal cancers

• 20-60% of the cancers of the oropharynx

• HPV-related disease is largely preventable



Human Papilloma Virus (HPV)

• Papillomaviridae: A family of wart virus that are highly species and tissue-trophic
• Circular, double-stranded DNA virus

• Over 100 subtypes affect humans

• Approximately 60 subtypes affect the lower genital tract
• Low risk: Genital warts
• High risk: Neoplasia

• HPV 16/18 highest risk

• In most cases HPV is rapidly cleared by the immune system

• Neoplasia occurs when viral DNA integrates into the host DNA, leading to constitutive 
expression of 2 viral proteins, E6 and E7
• E6 inactivates p53 and E7 inactivates pRB --> dysregulation of the cell cycle and uncontrolled 

proliferation

• HPV infection is necessary, but not sufficient for the development of cervical neoplasia



Factors affecting oncogenic potential of HPV

• Viral subtype
• High-risk HPV subtypes: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68

• Viral persistence
• Persistence increases with age

• < 25 years old: 20%

• > 55 years old: 50%

• Environmental factors
• Smoking

• Immunocompetence
• HIV, immunosuppressant medications 



Model of progression

HPV/CIN I

• Regression 50-60%

• Progression 11%

• Months to years

CIN II-III

• Regression 32-43%

• Progression 14-22%

• Months to years

Cancer
• Years to 10’s of years



Strategies for cervical cancer prevention

• Primary prevention – HPV vaccination

• Secondary prevention – Cervical cancer screening
• Cervical cytology

• HPV testing

• Tertiary prevention - Identification and treatment of pre-malignant 
lesions



Major advances in the prevention of cervical 
dysplasia and cancer

• 1939 – Pap screening is devised by Georgios Papanikolaou

• 1983 – Harold zur Hausen demonstrates that cervical cancer is caused 
by certain types of HPV

• 1996 – Liquid-based cytology

• 1999 – HPV testing

• 2006 – HPV vaccine

• 2008 Harold zur Hausen is awarded the Nobel Prize in Medicine

• 2009 - High-risk HPV test, HPV 16/18 genotyping

• 2014
• FDA approves HPV testing for primary screening
• FDA approves 9-valent HPV vaccine



Cervical Cancer Screening
(ASCCP and USPSTF Guidelines)



Goals of cervical cancer screening

• Screening tests are performed to detect potential diseases in 
asymptomatic individuals
• Identify individuals who would benefit from lifestyle changes or increased 

surveillance

• Early detection of disease when it may be more treatable

• Prevent morbidity and mortality from cervical cancer
• Preventing ALL cervical cancer is unrealistic

• Prevent overtreatment of precursor lesions that will most likely 
regress and for which the risks of treatment outweigh the benefits



When to begin screening?

• Age 21, regardless of risk factors, including the onset of sexual activity
• Cervical cancer is rare in adolescents and young women and may not be 

prevented by cytologic screening in this age group

• Cytology alone every 3 years up to age 29

• High-risk HPV (hrHPV) testing should not be used in 21-29 year-olds
• Not as a component of co-testing

• Not as a stand-alone test

• The prevalence of hrHPV approaches 20%, but most infections will resolve 
without intervention



Possible harms of screening

• Anxiety over having a positive test

• Stigma of having an STD

• Discomfort of procedure

• Treatment-related pregnancy complications



Possible harms of screening

• Women who have had a LEEP procedure are more likely to have:
• Preterm birth (OR 1.7)

• Low birth weight (OR 1.8)

• PPROM (OR 2.7)

• Single studies show an association between LEEP and perinatal death 
and incompetent cervix

• Perinatal risk rises with depth and number of LEEPs

• Similar findings have been observed after cold knife conization and 
laser surgery



Screening age 30-65

• Co-testing (cytology and hrHPV test) every 5 year (preferred)

OR 

• Cytology alone every 3 years



Rationale for co-testing, ages 30-64

• Increased detection of prevalent CIN III

• Decreased detection of CIN III in subsequent rounds of screening

• Achieves risk of CIN III equal to cytology alone performed at 1- to 3-
year intervals

• Enhances detection of glandular lesions (AIS/adenocarcinoma)

• Incident HPV infections are rapidly cleared in this age group



When to stop screening

• Age 65 in women with adequate, negative prior screening and no CIN II or 
greater within the past 20 years
• Adequate negative screening: 

• 3 consecutive negative cytologic tests
OR 
• 2 consecutive negative hrHPV tests
Tests should be within 10 years of stopping screening and the most recent should be within the past 
5-years

• Should not resume screening if patient has new sexual partner
• Do NOT stop screening at age 65 if there is a history of CIN II, CIN III, or AIS – Screening 

should continue for 20 years after these diagnoses, even if this would extend the 
screening past the age of 65

• Stop screening after hysterectomy with removal of the cervix and no history 
of CIN II or worse
• Evidence of adequate, negative prior screening is not required



Rationale for stopping screening at age 65

• CIN II or greater is rare after age 65
• Most abnormal screens, even hrHPV+, are false positives

• HPV risk is 5-10%
• Incident HPV infection is unlikely to lead to cancer within the patient’s 

remaining lifetime

• Discomfort of collecting cytology in this age group



Rationale for stopping screening after 
hysterectomy

• The annual incidence of vaginal cancer is 7 per million

• 663 vaginal cuff cytologic specimens would be needed to diagnose 1 
case of VAIN 

• In a study of 2066 women followed after hysterectomy for an average 
of 89 months, the incidence of VAIN was 3% and there were no 
vaginal cancers
• This risk is comparable to the risk of breast cancer in men, for which we do 

not screen



Vaccinated women

• Following HPV vaccination, screening recommendations do not 
change



Immunocompromised women

• HIV
• If < 21 years old, screen within 1 year of onset of sexual activity.  Initiate screening 

not later than age 21
• Cytology at baseline and every 6-12 months – If 3 consecutive cytologic tests are 

negative, can decrease frequency to every 3 years
• Can co-test starting at age 30

• Patients who have undergone solid organ transplant, stem cell transplant, 
have inflammatory bowel disease on immunosuppressant medication, or 
who have SLE or RA on immunosuppressant medication should be 
screened similarly as patients with HIV

• Patients with inflammatory bowel disease or RA not on 
immunosuppressant medication or who have type I DM can follow 
standard screening guidelines



Primary hrHPV screening

• A negative hrHPV test provides greater reassurance that patient is at 
low risk of CIN III than negative cytology
• ATHENA trial: Risk of CIN III at 3 years in those with negative cytology was 

0.78 vs 0.34 in those with negative hrHPV testing

• In 2018, the US Preventive Services Task Force (USPSTF) 
recommended hrHPV testing alone every 5 years as an option for 
cervical cancer screening in women aged 30-65 (Grade A – There is 
high certainty that the net benefit is substantial)

• If positive, use hrHPV subtype to triage
• 16 or 18 positive → colposcopy
• Any other subtype → second level triage with cytology



ASCUS vs ASC-H vs AGC

• ASCUS: Atypical squamous cells of undetermined significance
• Approximately 5% of patients have CIN 3+

• ALTS trial demonstrated high sensitivity of hrHPV testing for triage

• ASC-H: Atypical squamous cells, cannot rule out HSIL
• Approximately 28% have CIN 3+

• AGC: Atypical glandular cells
• 25-30% may have clinically significant lesions, of which about 5% may be 

malignant – may arise from the cervix or endometrium 



HPV Vaccination



HPV vaccines

• Bivalent: 16, 18

• Quadrivalent: 6, 11, 16, 18

• 9-valent: 6, 11, 16, 18, 31, 33, 45, 52, 58

• Non-infectious, recombinant vaccine prepared from purified virus-like 
particles (VLPs) of the major capsid (L1) protein of each of the 
included viral type
• Synthesized in yeast



HPV vaccine efficacy

• A 3-dose vaccination schedule provides 90-100% protection against 
cervical infection and cervical cancer related to HPV 16 and 18 in 
women 15-26 years old not infected with HPV prior to vaccination

• The quadrivalent vaccine is 100% effective against vulvar and vaginal 
dysplasia caused by the vaccinated HPV types

• Quadrivalent vaccine in men
• 90% effective in preventing penile, perianal, and perineal external lesions
• 69% effective in preventing persistent HPV infection with vaccinated types
• 100% effective in preventing penile intraepithelial lesions
• 95% effective at preventing persistent anal infections
• 78% effective in preventing AIN in men who have sex with men



CDC vaccination recommendations

• Routine vaccination at age 11 or 12 (can be started at age 9)

• Everyone through age 26 if not previously vaccinated

• Some adults ages 27-45 might elect to be vaccinated based on 
discussion with their clinician, if not adequately vaccinated when 
younger

• Not recommended for use during pregnancy



Dosing schedules

• 2 doses if started prior to 15th birthday

• The second dose of HPV vaccine should be given 6-12 months after 
the first dose

• Adolescents who receive 2 doses less than 5 months apart require a 
3rd dose

• 3 doses are recommended for patients aged 15-26 and for 
immunocompromised persons

• For 3 dose schedule, 2nd dose is at 1-2 months and 3rd dose is at 6 
months



Contraindications and precautions

• Severe allergic reaction to a vaccine component or following a prior 
dose of HPV vaccine
• The quadri- and 9-valent vaccines are produced in Saccharomyces cerevisiae 

(baker’s yeast)

• Defer vaccination until resolution of any moderate or severe acute 
illness

• Not recommended for use during pregnancy
• HPV vaccine has not been causally associated with adverse pregnancy 

outcomes or adverse effects in the fetus



Vaccine safety

• 9-valent vaccine has been tested in >15,000 patients

• Adverse reactions
• Local injection site reactions (20-90%)

• Low grade temperature (10-13%)

• Other: Nausea, dizziness, myalgias, malaise in equal frequency as placebo

• Syncope



Conclusions

• Current cervical cancer screening guidelines are based on the natural 
history of HPV infection and its necessary role in the development of 
cervical dysplasia and cancer

• High-risk HPV testing may be used in cervical cancer screening both 
for co-testing and as a primary screening modality

• Failure to perform screening remains the major contributing factor to 
cervical cancer deaths

• Cervical dysplasia and cancer, as well as other HPV-related diseases 
can be safely and effectively prevented with HPV vaccination 



Thank you!


