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The global
burden of

cervical cancer
is high

1 new diagnosis every minute

1 new death every 2 minutes
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* and boys in countries
where resources allow

90%

of girls* fully vaccinated
with HPV vaccine by age 15

70%

90%

of persons identified with
cervical disease receive
treatment

of persons screened with
a high-performance test

Global Strategy
cancer as o pubplic healtiv prohlem

(incidence < 4 per 100,000 person-years)
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Elimination Modeling

1:4- I SO: status quo

I S1: girls-only vaccination

B S2: girls-only vaccination, once-lifetime screening, and cancer treatment

I S3: girls-only vaccination, twice-lifetime screening, and cancer treatment

B Supplementary S4: girls-only vaccination plus multi-age catch-up to 25 years
[ Supplementary S5: vaccination of girls and boys
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In an era in which world leaders have committed to
eliminate cervical cancer...

the U.S. u losing grownd
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There is slowing uptake of the

HPV Vaccine.

Estimated vaccination coverage with 21 human papillomavirus (HPV) vaccine among adolescents 13-17 years,

Estimated vaccination coverage with selected vaccines and doses* among adolescents aged 13-17

Percent Vaccinated (%)

by Health Insurance Status— National Immunization Survey-Teen (NIS-Teen), United States, 2015-2022.
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And. there are significant disparities

In particular, lower HPV vaccine coverage among
uninsured children and teens.
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Cervical cancer screening coverage
has declined.
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Nonetheless, the U.S. can eliminate cervical cancer as a public health problem

in the next two to three decades.
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How are we goung tfo- get

tihere?

HARNESS INNOVATIONS

ACCELERATE AND
SCALE-UP IMPLEMENTATION

WA

FOCUS ON EQUITY
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Several test options according to the current

Cervical Concer Screening Guideliness

PRIMARY High Risk HPV TEST

Pap Smear/High Risk HPV efer
Pap Smear (cytology) ‘ . tg . (Pr redt)
o-tes

e 21-65 Years e 30-65 Years e 25-65 Years
e Every 3 Years * Every 5 Years e Every 5 Years

Shifting Paradigm to Primary HPV

Primary HPV screening tests for HPV first, followed by a triage test such as cytology, colposcopy, and/or
HPV genotyping if the initial test is positive.

TTTTTTTTTTTTTTTTTTTT
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Shifting Paradig
Prumary HPV testing v superior to- cytology un terms of

( ) Improved sensitivity for CIN3+ over cytology alone (1 detection by 50%)

(Minimally lower sensitivity over co-testing for CIN3+, but not for cancer diagnosis*)

(/) High negative predictive value = high reassurance rate for women with a negative
HR-HPV test

( ) Ability to be conducted on self-collected samples

(/) Improved access

TTTTTTTTTTTTTTTTTTTT

*Gage JC et al, J Natl Cancer Inst, 2014 MD Anderson
Arbyn et al, Lancet Oncol, 2018 LaneerCenter
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But still certain trade-offs to acknowledge

Lack of specificity

e Triage test needed to determine management of HPV+

Requires integrated infrastructure to assure appropriate follow-up of
test results

Only 2 FDA-approved tests

e Many health systems are currently using an HPV testing assay that is approved from
co-testing but not primary HPV testing

TTTTTTTTTTTTTTTTTTTT

MD Anderson
LaneerCenter

Slide borrowed from Debbie Saslow, PhD, ACS Making Cancer History"



A HPV and Pap separately

12 -

Pap+
E— pap-

PV-.. y HP\/ 10_‘- HPV-
predicts ruk
of CIN3+
better Han

cytology

7.6%

Cumulative Incidence of CIN3+ (%)
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Katki et al, J Low Genit Tract Dis. 2013
Slide adapted from Debbie Saslow, PhD, ASC




Priumory HPV Screening v tihe
Most Cost-Effectwe Appronciv

Modeling study based on 99,549 patients with co-testing followed over 3 years.

Screenine Modalit Cases of CIN3+ Number of
8 y Detected Colposcopies

Primary HPV 294 2422 $3.47 M

Screening

Primary Cytology 285 2966 S4.80 M

Cotesting 308 2988 S$5.85 M
MD Anderson
Laneer Center

Jin XW, et al. J Gen Intern Med. 2016 | Slide adapted from Debbie Saslow, PhD, ACS. Mg Choer Fisfors?



Current Screening Guidelines for Average-risk Individuals

American College of

US Preventive Services

Obstetricians and American Cancer Society
Gynecologists (ACOG), 1B SR U (ACS), 2020
2018
2020
Age to start screening 21 25
Ages 21-65: Cytology alone every 3 years Ages 25-65+ Preferred:
OR HPV testing alone every 5
Ages 21-29: Cytology alone every 3 years years
Screening test options Ages 30-65: Cytology plus HPV testing every 5 years OR
and intervals OR Acceptable:
Ages 21-29: Cytology alone every 3 years Either Cytology plus HPV
Ages 30-65: HPV testing alone every 5 years testing every 5 years
OR

Cytology alone every 3 years

65
if 3 consecutive negative Pap tests OR 2 negative cytology plus HPV tests OR 2
negative HPV tests AND no abnormal tests within the prior 10 years with the most
recent within the prior 5 years AND no CIN2+ within the prior 25 years

Age to end screening

THE UNIVERSITY OF TEXAS

MD Anderson
Lareex Center

Making Cancer History"

Slide adapted from Debbie Saslow, PhD, ACS.



Shifting Paradig
Prumary HPV testing v superior to- cytology un terms of

( ) Improved sensitivity for CIN3+ over cytology alone (1 detection by 50%)

(Minimally lower sensitivity over co-testing for CIN3+, but not for cancer diagnosis*)

High negati dictive value = high reassurance rate for women with a negative

Ability to be conducted on self-collected sample

Improved access -

TTTTTTTTTTTTTTTTTTTT

*Gage JC et al, J Natl Cancer Inst, 2014 MD Anderson
Arbyn et al, Lancet Oncol, 2018 LaneerCenter
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Currently, there are several test options

PRIMARY High Risk HPV TEST

Pap Smear/High Risk HPV (Preferred)
Pap Smear
Co-test

e 21-65 Years e 30-65 Years e 25-65 Years
e Every 3 Years e Every 5 Years * Every 5 Years

Barriers to

accessing care to the same

But all \Ei e
gwe,u/wwg

Barriers specific to

cervical cancer
screening

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Suk et al, JAMA Network Open, 2022
Montealegre et al, Gyn Onc 2014




3 '7/ / PRIMARY High Risk HPV TESTING
Pap Smear/High Risk
M * 21-65 Years * 30-65 Years

e Every 3 Years e Every 5 Years

e 25-65 Years
e Every 5 Years

e Performed on samples collected by a
provider or by self

cervix

vagina

THE UNIVERSITY OF TEXAS

MD Anderson
Laeex Center

Making Cancer History"



What is the evidence for self-
sample HPV testing?

MDAnderson
aneer Center
Making Cancer History”



@ Sensitivity and specificity of self-sample HPV test is
similar to provider-collected HPV test

Relative parameters, comparing HPV testing with self- versus provider-collected samples

Ratio (95% Cl)
Pecer Clinical H Positive Predicti
Endpoint |studies Sensitivity Specificity Test positivity oS! Iv\(;altrxz ctive
oCR CIN2+ 17 0.99 (0.97-1.02) | 0.98 (0.97- 0.99) DCGT 0.97 (0.90-1.04)
CIN3+ 8 0.99 (0.96-1.02) | 0.98(0.97-0.99) ' T 0.90 (0.78-1.05)
Pooled
Estimates
Sensitivity
Self-collected 96%
Provider-collected 96% POO'?@ jsensi'fiVitv and
Specificity specificity using PCR Assays R
_ o MDAnderson
Self-collected 79% a Cattar

Provider-collected  79% Arbyn et al, Lancet Oncol, 2018

Making Cancer History”



@ Self-sampling is highly acceptable to women.

Number Sample Acceptability

Study

Proportion 95%-Cl

agreeing size

Dannecker et al (2004) 323 333 g 0.97 [0.95; 0.99]

Van De Wijgert et al (2006) 442 450 — 0.98 [0.97; 0.99]

Igidbashian et al (2011) 190 194 & 0.98 [0.95; 0.99]

Van Baars et al (2012) 124 127 : 0.98 [0.93; 1.00]

Castell et al (2014) 106 108 ; 0.98 [0.93; 1.00]

Catarino Jr et al (2014) 147 158 0.93 [0.88; 0.96]

Montealegre et al (2014) 97 100 ; 0.97 [0.91; 0.99]

Random effects model 1470 0.97 [0.95; 0.98]

Heterogeneity: I-squared=47.4%, tau-squared=0.1691, p=0.0764 :

| I
05 0.6

MD Anderson
Lanecexr Center

Nelson et al, Sex Transm Infect, 2017
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% Selt-Sampling Increases Participation in Cervical
O Cancer Screening

Self-Sampling Control Difference Relative
Participation Participation Participation
Mailed kits 24% 10% 13% 2.5
Door-to-Door 93% 53% 39% 1.9
Offer at Clinic 50% 22% 28% 2.3

TTTTTTTTTTTTTTTTTTTT

NN QoA MDAnderson
2‘ - Costa et al, Br J Cancer, 2022 aneer Center
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@ Increasingly used in national cervical cancer screening programs

Self-Sampling in National Cervical Cancer Screening Programs
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HPV-based

screening sampling for ALL women

| HPV-based screening with self-

HPV-based screening with self- Planned HPV-based % Pilot self-sampling
sampling for UNDERSCREENED women screening study

Serrano et al, Prev Med, 2022
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Regulatory Landscape of Self-
Sampling uv e U.S.

Goal: FDA approval of home-based self-sampling

‘Last Mile’ Initiative by National Cancer Institute

Public-private partnership to validate at-home
self-sample HPV testing for FDA approval

SHIP Trial: Selt-Sampling for HPV to Improve Prevention
of Cervical Cancer

Anticipated FDA approval: 2024-2025 (?) MD Anderson

ry
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New~ possibilitfies

Community-based
screening

THE UNIVERSITY OF TEXAS

_ — — MDAnderson
Erin Kobetz, PhD, University of Miami CaneerCenter
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Facilitate adoption
and integration of
primary HR-HPV
testing

Build collaborative
networks, capacity
at decentralized
facilities, and
access to patient
navigation to
ensure clinical
follow-up

Implement
contextually-
relevant strategies
to ensure broad
and equitable
reach of primary
HR-HPV Testing

Develop new
technologies to
dramatically and

equitably increase
access

THE UNIVERSITY OF TEXAS

MD Anderson
Laneex Center

Making Cancer History"



Develop contextually -relevondt stroteges

Screening from the privacy of your own home!

Collect your
sample
Tome su

muestra

jDeteccion temprana en la privacidad de su hogar! |

o

s

S

3 4
Place your sample in the mail or
drop it off at your Harris Health clinic

Mande su muestra por correo o

Receive you
results
Reciba sus

llévela a una clinica de Harris Health resultados

e
—
=
1
Read the
information
Llea la
informacion
20
N\ :
= T k’
\ S [ R\ #
\',\;C } :/* ~
» 3 e ]
] \\ ‘H% = O’-
. N oF
v/ ) SR '*
82 PRESTIS
V-

Study

Montealegre et al. Trials 2020

Funding: NIMHD RO1MD30175 (Montealegre)

Mailed self-sample HPV testing for underscreened
patients in a safety net health system

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Underscreened
patients

(n=2,268)

Educational call +
Mailed kit + Telephone
assistance from
Patient Navigator

Educational phone call Educational call +
to encourage cervical Mailed self-sample
cancer screening HPV test kit

THE UNIVERSITY OF TEXAS

/ = c‘” MD Anderson
(‘ } PRESTIS LaneerCenter
e Study Making Cancer History”



PRESTIS Trial
AL '*:
%,,*% o -

Decision-Analytic Model and
ﬁ\" PRESTIS Cost-Effectiveness
Study

Self-Testing Acceptability
and Experiences Survey

Semi-structured
interviews

Bio-banking

)-20 Aug-20 Feb-21 Aug-21 Feb-22 Aug-22 Feb-23

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Develop contextually -relevondt stroteges

Very I

NWBUIO N
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v 2 v
General experience Ease of Ease of using kit Willingness to use Likely to
understanding self-sampling kit recommend to a
instructions again friend
MDAnderson
Laneex Center

Susan Parker, MPH Parker SL et al, Elife, 2023; Parker SL et al Amer J Prev Med, Under Review Making Cancer History"
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Very willing  Somewhat  Notwilling  Verylikely = Somewhat Not likely to Prefer
to use again willing to use again to likely recommend  mailedin
recommend future

Parker SL et al, Elife, 2023; Parker SL et al Amer J Prev Med, Under Review

Prefer
delivery at
clinic

Unsure of

delivery
method

Prefer to self-

collect

Prefer Unsure of
provider collection
collection method

THE UNIVERSITY OF TEXAS

MD Anderson
LaneerCenter
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Oklahoma

Oklahoma City
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o

New Mexico
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Austin
o

Sar; Antonio @uslon
| Pilot Study: Self-Sampling in Public
Emergency Departments
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LHITEDHEALTH FOUNDATION

eutrgv.edu
l.‘) 296-1700

Prevencion en sus Manos
Funding: MD Anderson Community Outreach and
Engagement Fund for Underserved Texans (Montealegre)

SAN ISIDRO
INDEPENDENT SCHOOL DISTRICT

THE UNIVERSITY OF TEXAS
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Lareer Center
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How do we
use self-
samplingin

outreach? Anatare

effective H d
strategies to OGO WE

implement ensure
. S ..
self-sampling? clinical

follow-up?

How do we
integrate self-
sampling in
clinical
settings?

What are
effective
communication
strategies?

What
strategies
are cost-
effective?

THE UNIVERSITY OF TEXAS

MD Anderson
LaneerCenter

Making Cancer History"



‘,..,.,..* NATIONAL
0’ .+ ROUNDTABLE ON
1 Cancer .' CERVICAL
71 Society’ *2:2%* CANCER

Prumary HPV Screening
[nifLative

Create a comprehensive roadmap with
recommendations and tools to support
the transition to primary HPV screening
in the United States over the coming
years as described in the ACS Cervical
Cancer Screening Guideline (2020)

Determine the actors who will be
responsible for implementation

Adopt and Integrate Primory HPV Testung

LAB IT/EHR

INFRASTRUCTURE

INSURANCE
COVERAGE/PAYORS

MOVING FROM
CYTOLOGY ALONE

PROVIDER PATIENT
NEEDS PERCEPTIONS

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center

Making Cancer History"



Adopt and Integrate Primory HPV Testung

Results:

If your HPV test is negative, you are at very low risk of precancer or cancer. If you have never had an
abnormal Pap or positive HPV test before, then no more testing is needed for 5 years. If your testis
negative but you have previously been treated for a precancer or had an abnormal screening test
result, | will let you know when to return depending on your history. If the HPV testis positive, more
testing may be required, such as a Pap test. those results, you will need to be seen
again soon for a closer look at your cervix or in a year for another HPV test.

Electronic Health Record (EHR)

Addressing specific patient questions:
Q: What if my HPV test is positive?
A:tis still unlikely there is anything wrong with your cervix and it does not mean that you have
cenvical precancer or cancer. More testing may be done from the same sample if available in the lab.
The HPV test result along with other test results will determine if you need another office visit soon to
look at your cervix more closely, or if you need a repeat test in one year.

CDS w/ CDS Hooks

Patient/Consumer CDS w’ SMART

Education (51.62%)

Q: Does a positive test mean my partner is/wos unfaithful?
A:No. Positive HPV tests are common even in people who are in long term, committed relationships.
The reason is because previously d, fecti reactivate, sometimes
for unknown reasons. That means it may not be a new infection, and that you may have gotten
infected with HPV in the past. The result of your HPV test should not be considered in deciding
whether your partner is faithful to you or not. The HPV test is only good for cervical health screening.

Q: Does my partner need care if my HPV testis positive?
A:-Portner with a cervix: Your partner should have cervical cancer screening.

-Partner without a cervix: No. There is no need for that unless your partner is having specific problems
of their own. HPV testing only checks for whether you are at risk of cervical cancer. Therefore,
partners without a cervix do fiot need to be tested for these HPVs.

Provider/Clinician
Education (51.11%)

Q: Do we need to use condoms or stop having sexif | test positive for HPV?

A:No. Ifyou are in a long term, committed relationship, you do not need to change anything you are

doing duringintimacy. As always, use protection like condoms or other barrier protection if in a new
ionship in order to preventall infections.

Q:If 1 have a positive resuit, can I still get the HPV vaccine if | am eligible by age?

A.Yes. Even if you already have one type of HPV, you could still benefit from the vaccine because it
can protect you from other types. However, the vaccine cannot treat an existing HPV infection. HPV
vaccination works best when given before any exposure to HPV.

Q: Should | have an HPV test whenever I undergo screening for sexually transmitted infections?
A. No. HPV testing is FDA approved only for screening for cervical cancer. HPV screening tests for only
14 HPV types that cause cervical cancer, not all types that infect us. A negative test does not mean you
do not have HPV. There are many other HPV types besides the ones tested for. Also, the test detects
levels of the more dangerous HPVs when they are “active” and place a person at risk. A negative result
does not mean that the viruses are not there.

Human
interface

Primary HPV/
Self-Sampling Prep
(45.94%)

Clinician

DON'TS

Access (44.44%) @
What CPT code is used for high- IsCPT 87624 a What is the 2023 Medicare

risk HPV testing for primary Category | code? Payment Rate for CPT code 87624?
screening?

Yes, CPT 87624 is a The 2023 Medicare Payment Rate DO highlight technology DON'T stress that

CETcods a7624: Category | CPT code. for CPT code 87624 i $35.09. and research there is a test being
Decisions about the Other categories of cod: advancements to d taken away from the
ar Categories o coges - : support moving towards iti i
specific code(s) to report are (e.g., Category Ill) may not be Medlcald and private payor };Ea HPV ch eni tradltl_onal screening
the responsibility of the recognized by all payors and reimbursement rates may vary. primary reening. paradigm (the Pap THE UNIVERSITY OF TEXAS

wmicitetey, | cxlowte compand test). MD Anderson
Lafeer Center
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lterative process of developing an implementation roadmap:
* Demonstration projects in safety net health systems

Serve a large proportion in of socioeconomically
disadvantaged individuals in the U.S.

Often serve predominantly racial/ethnic minority
populations

Socioeconomically disadvantaged, racial/ethnic
minority women shoulder a disproportionate burden of
cervical disease.

TTTTTTTTTTTTTTTTTTTT

MD Anderson
LaneerCenter
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i Adopt and Infegrote Primary HPV Testing

Whay safety neis?

Patient-level barriers: System-level barriers:
¢ Language barriers ¢ Significant resource constraints
% Low literacy ¢ Patients with complex health

2 Unstable housing needs (i.e., competing priorities)

: ** Unique payer mix
+¢ Distrust of healthcare system : que pay

. : : ¢ High proportion of uninsured
** Access and economic barriers e M

If we don’t design for safety nets health systems

they will be left behind and disparities will ’YWW \N’M
become exacerbated. W &

&/ MDAnderson
Implementation plans must be focused on equity. CPRIT Ganeer Center
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CPRIT Investments have already started this

Program for Reducing Cervical Cancer
e 00 S | Tmxavbutrls
i Health Regions
1

* Thirteen collaborating Federally Qualified Health Centers/Community R ™
Clinic/Mobile Clinic systems with 24 individual clinics Located in 16 countie iy
in six Public Health Regions in Texas “

* Five academic partners from UT System: UTHSC at Tyler, UTRGV School of \
Medicine, UTHSC School of Public Health Houston, UTHSC School of Public
Health - Brownsville Regional Campus, UT Dell School of Medicine 8

Drs. Kathleen Schmeler, Ellen Baker, and Melissa Varon MD Anderson

CPRIT PP150012, PP190014, PP220037 Caneer Center
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Project ECHO

Extension for Community
Healthcare Outcomes

Capacity building through
telementoring

;5
-
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In local and regional safety net
health systems

“..r/  CPRIT PP150012, PP190014,

C'PRIT PP220037 (PD: Schmeler)

Labia

Cervical Cervical
model model
holder

Parra et al, Obstet Gynecol, 2019

Q Cervical

model

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Maria Daheri, RN and Patient Navigation Team
Harris Health System/Community Network for

Cancer Prevention
CPRIT PP140028, PP17004, PP210007 (PDs:

Montealegre, Jibaja-Weiss)

Buld potient naatgation programs

Ensure that persons with
HPV + test receive
appropriate follow-up for
diagnosis and treatment

Program for Reducing
Cervical Cancer
CPRIT PP150012,
PP190014, PP220037
(PD: Schmeler)

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Expensive

Require sophisticated

laboratory infrastructure BD Onclarity™ HPV Assay

THE UNIVERSITY OF TEXAS

MD Anderson
Roche cobas® HPV Test LareerCenter
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Develop new techunologiles

Laboratory testing

o conducted close or at
Critical need for the site where patient

point-of-care care is provided.
(POC) tests Rapid

Precise
Low-cost
Require minimal training

Alons you o peviorm

@ e therad

cychng  and  opdice
Processing Chandbens - excaloniaatacnon

l P— Arrc;l-hr_.ahcn 'L&-:

.

Chamdars contan |

,wqo.nsts. cc::;:sg:’;d Vinbve Body '
exvacied sampe |

{ 7 -
| 8". furming. & Aracls the THE UNIVERSITY OF TEXAS

| fiuids into the ditfarent l\ /I | ) A n
This is 2 seff-contained system I chambers and the PCR derson
| : Ltute Lanecexr Center
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POSITIVO J

Bl LlconTroL
B FRUESA

HPV point-of-care DNA test

NATflow heat block Heater 2 Lateral flow
Heater1 _ _ - A-. cartridge
Lol
Transfer pipette / i Rebecca Richards-Kortum, Rice University;

Kathryn Kunrod, White House Office of Science ..
and Technology Policy

Lysis tube

Sample
collection
tube

Amplification chamber

Portable 12-volt battery Kunrod et al, Science Trans Med, 2023
Smith et al, Lab Chip, 2023

Fossyoaly
Thretay

Lt
TGl =
(=

THE UNIVERSITY OF TEXAS

MD Anderson
Lareer Center
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Mobile High-resolution
colposcope microendoscope (HRME)

\, —

S,

Need for low-cost
point-of-care diagnostic

technologies
Pocket Colposcope (Beta),
Duke University Global
Health Institute
Al Macis Dost Drs. Rebecca Richards-Kortum

Intelligence Learning Learning
: and Kathleen Schmeler

@ ROle fOr AI Hunt et al, Int J Cancer, 2022 \ \

THE UNIVERSITY OF TEXAS

Ability to learn Learning based on l\ﬂ) Ander Son

without being explicitly Deep Neural

N GaneerCenter

Engineering of
making Intelligent
Machines and Programs
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Need for molecular
triage tests in HPV
screening strategies

HPV testing {, specificity

Need for tests to more
accurately identify persons for
colposcopy and minimize
clinically irrelevant findings.

Taghavi et al, Frontiers Oncol, 2023

Improve prediction of

CIN3+ and invasive cancer
to provide more precise,
efficient, and cost-effective
screening strategies

THE UNIVERSITY OF TEXAS

MD Anderson
Laeex Center
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Photo credit: Felipe Lopez Photography

A Vision for the Future



Texas wll lead the way!

HARNESS INNOVATIONS

ACCELERATE AND
SCALE-UP IMPLEMENTATION

CANCER PREVENTION & RESEARCH
INSTITUTE OF TEXAS

WA

FOCUS ON EQUITY

THE UNIVERSITY OF TEXAS

MD Anderson
Laneex Center
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CANCER PREVENTION & RESEARCH
[INSTITUTE OF TEXAS

THE UNIVERSITY OF TEXAS

MDAnderson
anecerCenter

1 EALL 7 Baylor %
College of
o The University of Texas
\-I - 1 [ ine Health Science Center at Houston E 3
Making Cancer History” HAHHISHEA[TH S MUSC U I KG./ IUI ™ utmb Health

Medical University
SYSTEM of South Carolina




