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Welcome to the HPV Awareness Day 
Seminar Series

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers

• Today’s meeting will be recorded. The link to view the recording and PDF of 

materials will be shared with all who have registered. In addition, the recording 

link will be posted publicly in the future. 

• If you have any issues during today’s meeting, please use the chat or email 

PreventHPV@stjude.org.

• We will use the Q&A feature for questions. You can post questions at any time 
to engage with the presenters and organizers. 

mailto:PreventHPV@stjude.org


Learning Objectives

By the end of the seminar, participants will be able to:

• Discuss ongoing national efforts to eliminate cervical cancer as a public 

health problem

• Review and discuss a regional plan to eliminate HPV cancers, starting with 

cervical cancer as a public health problem in the southeast

• Discuss ongoing state-level efforts to eliminate cervical cancer as a public 

health problem

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers
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Stagnant

5-year survival rate

Late-stage diagnoses

rising in the U.S.

40% dropout rate

from Brachytherapy

10060 80

Survival rate (%)

1970-1977 2007-2013

Prostate

Cervix

“I’d rather die of 

cervical cancer 

than go through the 

procedure.”

Cervical cancer 

Brachytherapy patient

A tale of two Brachytherapy outcomes:

Cervical Cancer survival rates have been stagnant for 50 years.

Prostate Cancer outcomes improved to nearly 100% over the same time period.

International Health Metrics and Evaluation, Global Burden of Disease from Roser, M. & Ritchie, H. ‘Cancer’ 

https://ourworldindata.org (2020)



INVESTMENT RESEARCH INNOVATION





INVESTMENT
TOTAL COST: GLOBAL CERVICAL CANCER ELIMINATION

$10.5B
PACING TO FUNDING TARGET

15%
source: World Health Organization, TogetHER for Health



5-year survival rate tumor remission cancer remission

Brachytherapy is standard of care for ~70% of Stage IB-IVA diagnoses.  
PubMed.gov, 2017: Differences in outcome for  Cervical Cancer patients treated with or without brachytherapy; 

Patient outcomes for Cervical Cancer treatment when compared to external beam (ERBT) alone

+94% +26% -16%

Brachytherapy cures invasive Cervical Cancers and is the standard of care, first-line 
treatment for ~70% of cases 1B-4A cases

RESEARCH



RESEARCH



RESEARCH



INNOVATION



International Health Metrics and Evaluation, Global Burden of Disease from Roser, M. & Ritchie, H. ‘Cancer’ https://ourworldindata.org (20 20)

INNOVATION

http://www.youtube.com/watch?v=pwakhqSd2Pg


International Health Metrics and Evaluation, Global Burden of Disease from Roser, M. & Ritchie, H. ‘Cancer’ https://ourworldindata.org (20 20)

ELIMINATION



Send us a note! 

welcome@missiondriventech.com Let’s connect on LinkedIN!

mailto:welcome@missiondriventech.com
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The ideas presented in this talk are my own and do not necessarily represent my 

funder or employer.
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What is cervical cancer and why does it matter?
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What is cervical cancer and why does it matter?
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• Cervix Uteri: Age-Adjusted Incidence Rates, 2017-2021

U.S. Cancer Statistics Data Visualizations Tool, 2024

Higher Incidence in the South
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• Cervix Uteri: Age-Adjusted Incidence Rates, 2017-2021

• Cervix Uteri: Age-Adjusted Mortality Rates, 2018-2022

U.S. Cancer Statistics Data Visualizations Tool, 2024

Higher Mortality in the South
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Low Screening Uptake

Predicted Probability of Overdue Screening

Age 21-29y Age 30-65y

Asian 36% 36%

Hispanic 31% 30%

NH Black 23% 21%

NH White 22% 21%

Other 28% 29%

Age 21-29y Age 30-65y

Private 20% 20%

Public 28% 28%

Other 24% 23%

None 41% 41%Suk et al., JAMA Netw Open, 2021
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National 

average: 74%

Healthy People 

2030: 79.2%

NHIS, 2021

Lower Cervical Cancer Screening in the South
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HPV Vaccination Roundtable of the Southeast, 2024
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AR Giuliano, “The Road to Cervical Cancer Elimination”, 2022 Burger, Lancet Public Health, 2021
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HPV Vaccination Roundtable of the Southeast, 2024
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HPV Vaccination Roundtable of the Southeast, 2024 MedPage Today, 2024
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A Case for Elimination in ALL People

Burger et al., JNCI, 2025
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Burger et al., JNCI, 2025

A Case for Elimination in ALL People
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Differences in Rising Incidence

Amboree et al., Int J Cancer, 2024
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No longer decreasing
+1% per year

Upward trend
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Troubling increase of distant-stage diagnoses within low-income quartile

Amboree et al., Int J Cancer, 2024

Race and ethnicity Year APC (95%CI)

All 2004-2019 1.5% -0.3% to 3.6%

NH White 2004-2019 4.4% * 1.7% to 7.5%

Hispanic 2004-2019 1.5% -0.6% to 4.1%

NH Black 2004-2019 -4.1% * -7.8% to -0.5%

* denotes statistical significance

Differences in Rising Advanced Stages
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Differences in Cervical Cancer Mortality

Amboree et al., Int J Cancer, 2024
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Stagnant, not improving

Trending upward

+1% per year

Trending upward

+3% per year
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Predicted Probability of Overdue Screening

Age 21-29y Age 30-65y

Asian 36% 36%

Hispanic 31% 30%

NH Black 23% 21%

NH White 22% 21%

Other 28% 29%

Age 21-29y Age 30-65y

Private 20% 20%

Public 28% 28%

Other 24% 23%

None 41% 41%Suk et al., JAMA Netw Open, 2021

Differences in Screening Uptake
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Settings servicing low-resourced populations
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Amboree et al., JAMA Int Med, 2024
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Amboree et al., JAMA Int Med, 2024
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Scale Up Scenarios

Amboree et al., JAMA Int Med, 2024

50

55

60

65

70

75

80

85

90

95

100

Breast Cervical Colorectal

Healthy People 2030

R&E Minority Screened (Before) NH White Screened

R&E Minority Screened (After)

Current HP2030

  51.0%           79.2%

Mitigate racial/ethnic differences
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Targeted improvements in low-resourced settings

- FQHCs

- Safety net health settings

- Rural and low-income areas

A Case for Elimination in ALL People
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A Case for Elimination in ALL People
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A Case for Elimination in ALL People
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There is HOPE! We can do this!
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Pocket Colposcope 

(Beta), Duke University 

Global Health Institute

POC Testing, 

Richards-Kortum Lab 

Rice University

Drs. Rebecca Richards-

Kortum and Kathleen 

Schmeler

Hunt et al, Int J Cancer, 2022
Self-collection Patient Navigation

There is HOPE! We can do this!
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JUSTICE
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JUSTICE

We can eliminate cervical cancer as a public health problem among ALL people!
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confidentiality of the information contained herein and to use it only for 
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• Cervical cancer causes a significant economic burden in the US.

• Prophylactic interventions include

- cervical cancer screening: targeting women aged 21-65 years old

- HPV vaccination: targeting adolescents (age 9-14 years old) with possible 

catch-up in adulthood up to age 45 years old

• Both interventions are effective in reducing the CC disease burden

Background

Yabroff KR, Mariotto A, Tangka F, et al. Annual Report to the Nation on the Status of Cancer, Part 2: Patient Economic Burden Associated With Cancer Care. JNCI J Natl Cancer Inst. 2021;113(12):1670-1682. 

doi:10.1093/jnci/djab192 

Howlader N, Noone AM, Krapcho M, Miller D, Brest A, Yu M, Ruhl J, Tatalovich Z, Mariotto A, Lewis DR, Chen HS, Feuer EJ, Cronin KA (eds). SEER Cancer Statistics Review, 1975-2016, National Cancer 

Institute. Bethesda, MD, https://seer.cancer.gov/csr/1975_2016/, based on November 2018 SEER data submission, posted to the SEER web site, April 2019. 



Available at: 

https://odphp.health.gov/healthypeople/search?query=all%20objectives&f%5B0%5D=content_type%3Ahealthy_people_objective

Healthy People 2030 Initiatives
HPV vaccination

Cervical cancer screening

https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/vaccination/increase-proportion-adolescents-who-get-recommended-doses-hpv-vaccine-iid-08
https://odphp.health.gov/healthypeople/objectives-and-data/browse-objectives/cancer/increase-proportion-females-who-get-screened-cervical-cancer-c-09


• American Cancer Society cervical cancer elimination goal: reduce 
cervical cancer incidence to 4 per 100,000 life-years

• Geographic disparities exist in terms of cervical cancer outcomes and 
prevention 

Background

ACS Elimination Statement on HPV Cancers. https://www.cancer.org/content/dam/cancer-org/online-documents/en/pdf/flyers/acs-elimination-statement-on-hpv-cancers.pdf 

Hirth J. Disparities in HPV vaccination rates and HPV prevalence in the United States: a review of the literature. Hum Vaccin Immunother. 2019;15:146-155. https://doi.org/10.1080/21645515.2018.1512453

Spencer JC, Brewer NT, Coyne-Beasley T, Trogdon JG, Weinberger M, Wheeler SB. Reducing poverty-related disparities in cervical cancer: the role of HPV vaccination. Cancer Epidemiol Biomarkers Prev. 

2021;30:1895-1903. https://doi.org/10.1158/1055-9965.EPI-21-0307

https://doi.org/10.1080/21645515.2018.1512453


Cervical Cancer Incidence

Link: https://statecancerprofiles.cancer.gov/map/map.withimage.php?00&state&001&057&00&2&01&0&1&5&0#results



Percentage of women ages 25-44 who reported 

receiving cervical cancer screening consistent with 

the USPSTF guidelines

Link: https://www.americashealthrankings.org/explore/measures/cervical_cancer_screen_women



HPV vaccine coverage 2023 both genders

https://www.americashealthrankings.org/explore/measures/Immunize_HPV



HPV vaccine coverage 2023 girls

https://www.americashealthrankings.org/explore/measures/Immunize_HPV



HPV vaccine coverage 2023 boys

https://www.americashealthrankings.org/explore/measures/Immunize_HPV



Background

• The state-level variations may potentially impact the long-term 
reduction in cervical cancers and cancer deaths of the elimination 

efforts

• Mathematical modeling can be used to project the effect of different 

interventions over time



• CISNET Cervix  Collaborative (C3) model

• Tailored to the 50 US states

• Used to simulate state variations in cervical cancer incidence and 

mortality and predict the impact of different assumptions about 

efforts to increase screening and vaccination uptake

Model Overview



Methods

•  C3 state-level model of HPV and cervical cancer 
accounts for: 
• Transmission of HPV

•Development of cervical cancer

• Impact of screening

• Impact of vaccination



Demographic 

parameters

Population age 
structure: US population 

by age, state, and 
gender (American 

Community Survey)

Background mortality 
(United State Mortality 

Database)

Hysterectomy: age-
specific hysterectomy 
rate for noncancerous 
conditions (National 
Hospital Discharge 

Survey Data)

State-level Data



Sexual behavior parameters

State-specific age of 
sexual debut (Durham et 

al.)

State-level Data

Durham DP, Ndeffo-Mbah ML, Skrip LA, Jones FK, Bauch CT, Galvani AP. National- and state-level impact and cost-effectiveness of nonavalent HPV vaccination in the United States. Proc Natl Acad Sci U S A. 

2016 May 3;113(18):5107-12. doi: 10.1073/pnas.1515528113. Epub 2016 Apr 18. PMID: 27091978; PMCID: PMC4983834.



State-level Data

Cervical cancer 
screening (Behavioral 

Risk Factor Surveillance 
System)

HPV vaccination 
(National-Immunization 

Survey- Teen)

Screening and vaccination uptake



Analysis 1

Three example states: California, Taxes, New York

Intervention considered: HPV vaccination

Leading author: Dr. Fernando Alarid-Escudero

Collaborators:  Valeria Gracia, MS, Marina Wolf, MD, Ran Zhao, PhD, Caleb W Easterly, BS, Jane J Kim, 

PhD, Karen Canfell, DPhil, Inge M C M de Kok, PhD, Ruanne V Barnabas, MB, ChB, PhD, Shalini Kulasingam, PhD





Status quo

States continue at the 
2019 level of vaccination

1

Healthy People 5 years

80% vaccination of males 
and females ages 13-15, 
achieved in five years

2

Healthy People 10 years

80% vaccination of males 
and females ages 13-15, 
achieved in ten years

3

Hypothetical backslide

25% decrease in both 
vaccinations and 
screening from the status 
quo for five years due to 
the COVID-19 pandemic

4

Simulated Scenarios



Timeline

Natural 
history

• Initialize 
model

• Start burn-
in period

Screeni
ng

• Overlay 
screening

2006

• Vaccination

2019

• Simulate 
vaccination 
policies

20XX

• Achieve 
vaccination 
coverage 
goals

2100

• End of 
analytic 
horizon

Stabilization period Analytic horizon

Implementation period



Vaccination scenarios
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25%
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Healthy 2020 in five years
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Status quo



Screening and Vaccination Assumptions for Status Quo 

Scenario



Analysis

Primary outcomes: cervical cancer incidence and 
mortality over time

Results: percent reduction in incidence and mortality 
compared to status quo at the end of the simulation



Results



Results



Results



• Achieving HPV vaccination coverage target of 80% by 2030 will 
disproportionately benefit states with low coverage and higher cervical 

cancer incidence

• Geographically focused analyses can better inform priorities

Conclusion



Current Work

All 50 states

Intervention considered: both cervical cancer 

screening and HPV vaccination

Leading author: Dr. Ran Zhao

Collaborators 

CISNET -- Shalini Kulasingam, PhD, Fernando Alarid-Escudero, PhD Madalyn Nones, MPH; Inge M.C.M. de Kok, 

PhD; Jan A.C. Hontelez, PhD; Daniel D. de Bondt, MSc

ACS: Adair K Minihan, MPH; Priti Bandi, PhD; Debbie Saslow, PhD; Ahmedin Jemal 



• HPV vaccination coverage in 

2021 (states with the lowest 

coverage in female 

adolescents)

Disparities in Screening and Vaccination uptake

• Cervical cancer screening 

uptake (states with the 

highest proportion of never-

screeners among age 30-65 

years old women) 

State Female Male Region
Mississippi 35.2 32.8 Southeastern

Kentucky 50.0 67.0 Southeastern
Montana 50.9 58.6 Western
Wyoming 51.0 47.7 Western

Florida 53.5 53.4 Southeastern
Nevada 56.9 58.0 Western

Texas 57.1 50.0 Southern
Oklahoma 57.2 60.8 Southern
Arkansas 58.9 58.5 Southeastern
Alabama 60.0 68.5 Southeastern

Alaska 60.9 53.1 Western
Louisiana 63.1 69.3 Southeastern

South Carolina 63.2 67.4 Southeastern
Oregon 63.3 70.6 Western

New Jersey 63.31 51.04 Northeastern

State Age 21-29 Age 30-65 Region
Illinois 36.1 35.3 Midwestern
Hawaii 36.4 30.6 Western
Texas 31.2 25.5 Southern

New Jersey 38.6 22.6 Northeastern
New York 38.2 22.1 Northeastern

Mississippi 18.2 22.0 Southeastern
Nevada 25.3 21.8 Western

Idaho 39.0 20.8 Western
Alaska 40.8 20.3 Western

Massachusetts 46.2 19.4 Northeastern
Oklahoma 31.9 19.0 Southern

Florida 31.7 18.8 Southeastern
Missouri 29.5 18.6 Southeastern
Virginia 36.1 18.3 Southeastern

Pennsylvania 29.7 17.6 Northeastern



Status quo

No additional efforts to 
increase HPV vaccination 
coverage or screening 
uptake

1
Increase in 
vaccination 
coverage only

80% (or 90%) vaccination 
in adolescents (both boys 
and girls) in 2030

2

Increase in 
screening uptake 
only

5% of the never-
screeners would 
participate in screening 
using a self-collected 
primary HPV test every 5 
years

3

Increase in both 
vaccination 
coverage and 
screening uptake

Combine scenarios 2 and 
3

4

Simulated Scenarios



Natural 
history

•Initialize 
model

•Start burn-in 
period

Screening

•Overlay 
screening

2008

•Overlay 
Vaccination

2025

•Simulate 
interventions: 
increasing 
vaccination 
coverage with 
or without 
increasing 
screening 
uptake

2030

•Achieve 
vaccination 
coverage 
goals

2125

•End of 
analytic 
horizon

Stabilization period Analytic horizon

Implementation period

Timeline
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Map of HPV-associated cervical cancer incidence 
rate among females, US, 2017 – 2021 
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Map of HPV-Associated Cervical Cancer Age-Adjusted 
Incidence Rate by County, Arkansas, 2017-2021

Map created by: Daniela Ramirez Aguilar, MPH

Sources: SEER*Stat, NPCR and SEER Database   
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Cervical Cancer Age-Adjusted Incidence Trend 
Rate, US and Arkansas, 2001 – 2021 
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Cervical Cancer Age-Adjusted Incidence 
Rate by Race, Arkansas, 2017 – 2021
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Cervical Cancer Age-Adjusted Incidence Rate by Rural 
Urban Continuum Codes, Arkansas, 2017 – 2021 
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Percentage of Cervical Cancer by Stage and 
Race, Arkansas, 2017 – 2021 
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Map Overview of Cervical Cancer Mortality Rate 
Among Females, US, 2021
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Cervical Cancer Age-Adjusted Mortality 
Trend Rate, US and Arkansas, 2012 – 2021 
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Comparison overview of incidence and mortality, 
US and Arkansas, 2017-2021
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Percentage of male and female adolescents (aged 13-17 years) who 
were reported being up-to-date with HPV vaccinations, US, 2022

Legend

38.5 – 59.2

59.5 – 63.7

64.4 – 69.0

70.3 – 85.2

AR:
55.7%
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Estimated coverage percent of HPV vaccination among males and 
females (ages 13-17) by dose and year, US and Arkansas, 2018-2022

42.6

50.5 49.6

56.8

62.6

51.1

54.2
58.6

61.7

55.7

60.8
67.9 70.9 73.2 74.7

68.1
71.5

75.1 76.9 76.0

0

10

20

30

40

50

60

70

80

90

100

2018 2019 2020 2021 2022

P
er

ce
nt

 (
%

) 
C

ov
e

ra
ge

Arkansas, UTD US, UTD Arkansas, ≥1 Dose US, ≥1 Dose

Source: https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-reports/index.html 

https://www.cdc.gov/vaccines/imz-managers/coverage/teenvaxview/data-reports/index.html


Estimated coverage percent of HPV vaccination among males and females (ages 
13-17) by dose and insurance coverage, Arkansas, 2018-2022
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Estimated coverage percent of HPV vaccination among males and females (ages 
13-17) by dose, race, and ethnicity, Arkansas, 2018-2022
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Estimated coverage percent of HPV vaccination among males and females (ages 
13-17) by dose and poverty level, Arkansas, 2018-2022
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Our Mission

To increase the rate of early detection of breast and cervical cancer and reduce 
the morbidity and mortality rates of breast and cervical cancer among women in 
Arkansas by lowering barriers to screening that result from lack of information, 
financial means, or access to quality services.



• Arkansas resident

• 21-64 years old for cervical cancer 
services

• 40-64 years old for breast services

• Under 40 years old with breast 
symptoms

• Household income at or below 250% 
of the federal poverty level (FPL)

• Uninsured 

• Underinsured requiring diagnostic 
testing AND meets the criteria for 
financial barrier

Eligibility Requirements



• Clinical Breast Exam (CBE)

• Mammogram

• Breast MRI

• Diagnostic Testing

• Treatment services (Based on 
certain criteria, referral needed to 
Regional Care Coordinator)

• Pelvic Exam

• Pap Testing

• Human Papillomavirus (HPV) Testing 

• Patient Navigation

Available Services



Tele Colposcopy



Thank You



Moderated Discussion

William (Sam) Greenfield, MD

Professor, Obstetrics & 

Gynecology, University of 

Arkansas for Medical Sciences

Ran Zhao, PhD

Researcher, University of 

Minnesota School of Public 

Health

Trisha Amboree, PhD

Assistant Professor, 

Department of Public Health 

Sciences, Medical University 

of South Carolina

Eve McDavid

CEO and Founder, Mission-
Driven Tech

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Closing Remarks 

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Seminar Evaluation, March 5

Thank you for joining us! Please take a brief moment to complete 
an evaluation of today’s seminar.  our feedback is important to us 

and will be used to plan future offerings.

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Upcoming HPV Awareness Day Seminars 

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



ENOUGH Book Club 

Wednesday, April 30 

Noon - 1:15 PM Central Time

Spots are limited. RSVP 

today! 

Science Alone Can’t Do It: Stories & the Fight Against 

Cervical Cancer

Be part of the 

movement to 

eliminate cervical 

cancer. Together, we 

can say “enough.”

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Join the HPV Vaccination Roundtable of the Southeast

With participation from organizations and leaders throughout the Southeast, we will support each 
other's efforts to improve HPV vaccination coverage and prevent HPV cancers. Join the 

Southeast Roundtable by completing a brief membership form. 

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers

Check out the Southeast Roundtable resources at 

stjude.org/southeast-roundtable.



One Less Worry Campaign 2025 

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Mobile Colposcopy: Bringing Change to a State 
Colposcopy Program

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers



Thank you for joining 
us today! 

Email PreventHPV@stjude.org with any questions! 

stjude.org/hpv ꞏ stjude.org/southeast-roundtable ꞏ #EndHPVcancers

mailto:PreventHPV@stjude.org
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