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Worldwide Burden of Cervical Cancer

• 4th most common cause of 
cancer in women

• In 2018 570,000 women 
diagnosed; 311,000 died

• 99% of cervical cancers 
are related to HPV 

• Despite increase in 
vaccination programs, few 
include low, low-middle 
income countries
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https://www.who.int/health-topics/cervical-cancer#tab=tab_1

Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, Bray F. Estimates of incidence and 
mortality of cervical cancer in 2018: a worldwide analysis. Lancet Glob Health. 2020 Feb;8(2):e191-e203.

Countries that have introduced a publicly funded national human 
papillomavirus vaccination programme since 2006, by year
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https://www.who.int/publications/i/item/9789240014107



Achieving the 90-70-90 
targets by 2030 would mean 
that median reduction in 
cervical cancer incidence
rate would be 2%, 42% and 
97% by 2030, 2045 and 
2120, respectively, resulting 
in 74 million cases averted
(Fig. 7).

Correspondingly, the 
cumulative number of 
cervical cancer deaths 
averted would be about
2 million, 5 million and over 
62 million by 2040, 2050 
and 2120, respectively 
(Fig. 8)



5



Not just an international problem…
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Efficacy of the HPV vaccine on anogenital processes
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CT Vaccination Rates as of 
2018

State-wide vaccination rates



FDA HPV Vaccination Indications
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•Indicated in girls and women 9 through 45 years of age for the prevention 
of the following diseases:

• Cervical, vulvar, vaginal, anal, oropharyngeal and other head and 
neck cancers caused by Human Papillomavirus (HPV) 

• Genital warts (condyloma acuminata) caused by HPV types 6 and 11.
• CIN, VIN, VAIN, AIN

• Indicated in boys and men 9 through 45 years of age for the prevention 
of the following diseases:

• Anal, oropharyngeal and other head and neck cancers
• Genital warts (condyloma acuminata) caused by HPV types 6 and 11.
• Anal intraepithelial neoplasia (AIN) grades 1, 2, and 3.



FUTURE III:

10

• Women aged 24-45 with no recent (5 years) history of anogenital warts of cervical 
dysplasia 

• Randomized to 4-valent vaccine or placebo
• Outcomes of Interest: 

• 1) the combined incidence of HPV 6-, 11-, 16-, or 18-related persistent infection 
(includes CIN, VIN, VaIN, AIS, cervical, vulvar, or vaginal cancer, and genital 
warts) and

• 2) the combined incidence of HPV 16- or 18-related persistent infection, cervical, 
and external genital disease. 



FUTURE-III Trial
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Current CDC Recommendations 
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Current state of vaccination among 19-26: 
“The Catch Up Cohort”
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Safety

14



How can we increase vaccination rates ?
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How can we increase vaccination rates in CT?
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Adolescent GYN Patient Population



Recommend the HPV Vaccine When Giving Other 
Vaccines
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College Matriculation Can Prompt HPV Vaccination 
Recommendations
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HCP Recommendation Can Make a Difference
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HPV and Cancers of the Head and Neck
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HPV Type Detection Differed Depending on Anatomical Location
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HPV-Associated Oropharyngeal Cancer Rates in Males Surpassed 
Cervical Cancer Rates in Females
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Oropharyngeal Cancer Is the Most Prevalent Type of HPV-Attributed 
Cancer in the United States (2012-2016)
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The Majority of HPV-Attributed Oropharyngeal Cancer 
Occurs in Males (2012-2016)
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• Take  clinical encounters with the mother of a child or young adult 
aged 11-26 to educate them on the benefits related to the MALE 
burden of HPV related cancers

• Move the conversation away from HPV as an infection towards HPV as 
the cause of cancer in women AND men
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• Consider re-phrasing how you counsel patients on the 
importance of HPV vaccination as a CANCER PREVENTION 
strategy as opposed to just a vaccine against HPV

• Emphasize impact on men and women
• Remove the sexualized stigma associated with HPV vaccination



Effectives of HPV vaccination: A real world example
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Clark et al. 2021: The impact of a universal human papilloma virus 
(HPV) vaccination program on lower genital tract dysplasia and genital 
warts. 

• Malignancy is not the only sequelae of HPV infection.

• Healthcare costs associated with the diagnosis and treatment 
of HPV related disease (benign + malignant) exceed $6B 
USD each year.

• Colposcopy services are centralized in Ontario and often 
inundated with referrals.

• School-based vaccination programs for HPV have been in 
place since 2007- - but are they working? 
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Clark et al. 2021: The impact of a universal human 
papilloma virus (HPV) vaccination program on lower 
genital tract dysplasia and genital warts.

• Retrospective population-level cohort study.

• Women born in 1995 would have been the first cohort 
of eligible girls to undergo vaccination. 

• They were compared to a historical control born in 
1985 prior to availability of the HPV vaccine in 
Canada. 

• Participation rates ~60% at initial roll out
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Clark et al. 2021: The impact of a universal human 
papilloma virus (HPV) vaccination program on lower 
genital tract dysplasia and genital warts.

• Cytobase: 
○ Central repository of cervical cytology in Ontario
○ >90% of all Pap smears collected 

• Ontario Health Insurance Plan (OHIP)
○ Unique identifier to all citizens and refugees

• Women were followed longitudinally for 5 years after entering the Pap smear 
screening program to assess for : 

○ Cervical Dysplasia         
○ Rates of referral to colposcopy
○ LEEP and conization procedures
○ Treatment of anogenital warts
○ Cryo-ablation of cervical dysplasia

• Results were stratified for socio-economic status and geographic region
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Clark et al. 2021: The impact of a universal human 
papilloma virus (HPV) vaccination program on lower 
genital tract dysplasia and genital warts.
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Table 1. Rate of cytologic abnormalities on 
cervical cancer screening among the vaccinated 
and unvaccinated cohorts. 



Clark et al. 2021: The impact of a universal human 
papilloma virus (HPV) vaccination program on lower 
genital tract dysplasia and genital warts.
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Table 2. Rates of treatment of various pre-invasive and benign 
HPV related conditions as well as referral for colposcopic
services. TCA: trichloracetic acid treatment; LEEP: Loop 
electrosurgical procedure. 



Clark et al. 2021: Socioeconomic Status
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Figure 1. A. Rates of cervical dysplasia among vaccinated cohort by 
income quintile and B. Rates of cervical dysplasia among unvaccinated 
cohort by income quintile. Income quintile is represented on the x-
axis. 



Clark et al., 2021: Geographic Status 
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Table 3. Relative risk of high and low-grade cytology as well as use of 
colposcopic services and treatment of pre-malignant of benign 
conditions for unvaccinated cohort based on geographic region. 
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Falcaro M, Castañon A, Ndlela B, Checchi M, Soldan K, Lopez-Bernal J, Elliss-Brookes L, Sasieni P. The 
effects of the national HPV vaccination programme in England, UK, on cervical cancer and grade 3 cervical 
intraepithelial neoplasia incidence: a register-based observational study. Lancet. 2021 Nov 3:S0140-
6736(21)02178-4. doi: 10.1016/S0140-6736(21)02178-4.
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Looking to the future: Using the HPV vaccination in 
creative ways: Post-LEEP
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Looking to the future: Using the HPV vaccination in 
creative ways: Post-LEEP
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• PROSPECTIVE CASE CONTROL  

• TO EVALUATE THE CLINICAL EFFECTIVENESS OF HPV VACCINATION 
AFTER SURGICAL TREATMENT (LEEP) IN WOMEN WITH HSIL AND 
MICROINVASIVE CERVICAL CANCER.



Speranza Project: Post-LEEP Vaccination
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Speranza Project: Post-LEEP Vaccination
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Speranza Project: Post-LEEP Vaccination
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Sperenza Project: Post-LEEP Vaccination
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Summary: 

• Consider education and counseling at each clinical encounter

• Stress the importance with a strong recommendation for 
eligible participants or mothers, sisters, aunts of eligible boys, 
girls and young adults

• Emphasize the important of HPV vaccination as a CANCER 
PREVENTION strategy for multiple cancers in men and women

• Identify a vaccination champion in your practice to evaluate 
your current performance and identify areas for improvement

• Routinely re-assess your vaccination strategies to assess 
effectiveness
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