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Future of Cerwcal Cancer Prevention and Screening

HPV vaccine, HPV-based screening, risk-based management
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¢ WHO Global Strategy to Eliminate Cervical Cancer

WHO 2030 Targets in low- and lower-middle-income countries

90% 70%

of girls fully vaccinated of women are screened
with HPV vaccine by with a high-performance
age 15 years. test by 35 years of age and
again by 45 years of age.

90%

of women identified with cervical
disease receive treatment
(90% of women with precancer
treated, and 90% of women
with invasive cancer
managed).

A vision of a world where cervical cancer is eliminated as a public health problem

WHO. Global strategy, 2020; Cervical Cancer Elimination Initiative.
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¢ WHO Global Strategy to Eliminate Cervical Cancer

WHO 2030 Targets in low- and lower-middle-income countries

90% 70% 90%

HHM M= HPV 7|8t MEAHA} Mok X| & 2|
O O} 7} 15 M| 77HK| 35M|77HX|, 45M|77FX| CHA| MAHH X|E 90%
HPV BiM B E 2= Tds AAZ MEAAL XS 22| 90%

HNAH 7|z A o d 100t HE &/l 4F 0|0k

2030 A2 A 2t& A|HO[ OfL|{2} 90-70-90 28 S A|E
Median cervical cancer incidence is projected to fall by 42% by 2045 and 97% by 2120,
averting more than 74 million new cases.

WHO. Global strategy, 2020; Cervical Cancer Elimination Initiative.




20264 CHEIRANF YLD M31XF =H S EX S

Cumulative incidence of invasive cervical cancer
According to HPV vaccination status

Cumulative Incidence of Cervical

Cancer per 100,000 Persons

HPV Vaccination Status

100+
~— Unvaccinated
— — Vaccinated at 17-30 yr of age /
- == Vaccinated <17 yr of age
75-‘ /"'
I 4
J
50 fi
-
|
/ S
=}
25+ / =1
L= —
- .
0 " T i T T T
18 20 22 24 26 28 30

Lei et al, N Engl J Med. 2020 1;383(14):1340-1348
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Infection with HPV16 or HPY18 (Noninferiority Analysis)

Bivalent HPV Vaccine Nonavalent HPV Vaccine

Rate difference (1 vs. 2 doses), Rate difference (1 vs. 2 doses),
-0.13 (95% ClI, -0.45 to 0.15) 0.21 (95% Cl1,-0.09 to 0.51)
P<0.001 P<0.001
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Home / News / One-dose Human Paplllomavirus (HPV) vaccine offers solid protection against cervical cancer

Cumulative Event Rate
per 100 Participants

—
L

. " CIOLGROAC) 0.29 0.42 0.48 0.27
One-dose Human Papillomavirus ol — N B m—

One Dose  Two Doses One Dose  Two Doses
(HPV) vaccine offers solid
protection against cervical oty

100~
cancer 98.2 97.8 98.5
5 20— (96.1-99.6) (95.6-99.3) (96.7-99.7)
| =
11 April 2022 | Nows reloaso | Reading imo: 3 min (788 woreds) Related ._g 60
k:
The 4-7 April convening of the WHO Strategic Advisory Group of Experts on Immunization (SAGE) evaluated the Veichis and Evmunizetion E 40
evidence that has been emerging over past years that single-dose schedules provide comparable efficacy to the ]
two or three-dose regimens Cervical cancer 5
a 207
SAGE's review concluded that a single-dose Human Papillomavirus (HPV) vaccine delivers solid protection Global strategy (o accelerate the elimination of cervical
against HPV, the virus that causes cervical cancer, thal is comparable o 2-dose schedules. This could be a cancer as a public health problem (who.int) 0-
game-changer for the prevention of the disease; seeing more doses of the life-saving jab reach more girls. Bivalent Bivalent Nonavalent  Nonavalent

One Dose Two Doses One Dose Two Doses

One dose of HPV vaccine provided protection
against HPV16 or HPV18 infection that was
similar to that of the standard two dose series.

N Engl J Med. 2025 18;393(24):2421-2433

7 SstEO|=0StS
7 Korean Society of Gynecologic Oncology
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Limitations of single dose

Duration of protection??

No data on males!!

Booster improves avidity and cellular immunity

* No cross-protection
Early vacciantion and high coverage key!

No license for single dose (EMA, FDA!)

« WHO recommendation

ONE dose superior to NO dosel!!!

96 countries single-dose (WHO dashboard)

HPV vaccination programme schedule (9-14 years old)

EEEDEE

1 dose
2 doses (6 months)
2 doses (12 months)
3 doses

Unknown schedule
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Cumulative rates of invasive cervical cancer after CIN
8

--8-- CIN - under surveillance

7 || —— CIN - allwomen

--a-- COMP - under surveillance ]
—— COMP - all women :
11----- 95% CI for cumulative rate at 18 yrs: CIN - all women '
—— 95% ClI for cumulative rate at 18 yrs: COMP - all women

Rate per 1000 women
NN

0 2 4 6 g 10 12 14 16 18 20
Time since initial treatment (years)

Melnikow et al, J Natl Cancer Inst. 2009 20;101(10):721-8.




- 202648 CHOHSIOIF QOIS H|31 Xt X 7| A TLX|2:

¢ X85 UE AT CHR S| Hel

Self-sampling

AP0 H= o

PAST PRESENT ' FUTURE i
Cytology HPV-based " Risk-based | Biomarker
— — | i _ " _(ID_'('D'I:-! _E_
Screening " Precision e
" Prevention A
M= H3| 27 90| HO|B{A AZE A4S Z0lBE 7|2

Therapeutic vaccine
Xl= ety el

7|Z AALE CTHAISHZ | 20 8281 #lg o= BEE 22

Detection0|| Al Prediction2 2, &740] & 0| =2 C{otCt.

Concept adapted from WHO 2021; Perkins et al. 2020; ASCCP Enduring Guidelines.
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¢ @f HPV Primary Screening®! 7}?

HPV-based vs cytology-based screening: 9 & 471 £&2A™ S8 FHAH L

All randomised women Women with a negative test at entry™
1007 — Experimental arm =
50 —— Controlarm i
O 6 O g 80_ ]
. E-: 70 i
% 60- .
O OF HIA H ol g 5o .
EEDI- ECﬁAI‘E O-IE 1340— |
:5 30 b
95% C10.40-0.89 ]
10 -
0 T T I \ : T T T T
0 2 4 6 8 o] 2 4 6 8
Time since recruitment (years) Time since negative test at entry (years)
40% Lower RISk Of Invas‘ve Figure 2: Cumulative detection of invasive cervical carcinoma
C . I Cancer *Observations are censored 2-5 years after CIN2 or CIN3 detection, if any.
ervica
o S Lo oI rey K= .I | —1 .|
=38 H2 20 71 4% 7149 27

Figure. 2 2@ 2t H| 2} 95% CI, HPV 7|8t/ M|Z AL 7|t

HPV 7|8 MEZAHS HEZAL 7|8 Hurt S0 N8 24 CISE7t &t

Data from Ronco G et al. Lancet. 2014;383:524-532. doi:10.1016/S0140-6736(13)62218-7
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From Test Results to Risk Prediction

___________________________________________________________________________________________________________

Present

Result-Based Management Risk-Based Management

Result-Based

Current Test + Previous Histor
Abnormal Result y

|
l ‘ . Estimated CIN3+ Risk

Risk-Based

Management !
Management

Low Risk — Intermediate Risk — High Risk —
Follow-up Colposcopy Treatment*

CIN 3+ risk: 5-year risk of CIN 3 or more severe diagnoses
#2 cytology A Zat2t: | ” T (CIN3+ risk)0ll [t2t 22| T =F0| F2fEIC.

Perkins RB et al. 2019 ASCCP Risk-Based Management Consensus Guidelines. J Low Genit Tract Dis. 2020;24:102—131.. doi:10.1097/LGT.0000000000000525.




ASCCP Calculator: Cervical Cancer Screening &
Management Guidance

An expert tool to help interpret ASCCP guidelines for HPV and Pap test results.
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Expedited Treatment
Look at or Colposcopy
ASCCP Management Calculator Immediate CIN3+ risk Acceptable
and find the correct 25-59%
Input patient's age and screening results to receive the recommended management plan based on the 2019 ASCCP Risk-Based Management Consensus (immediate CIN3+ risk)
Guidelines.
Patient Age (Years) Yes CDI
poscopy

30 Recommended

Enter the patient's age in years. Guidelines primarily apply to ages 21-65. | 4—24%
S
i (immediate CIN3+ risk)
Immediate CIN3+
HPV Test Result .
risk greater than or

Unknown / Not Done v equa| to 4%?
Select the most recent Human Papillomavirus (HPV) test result.
Cytology (Pap Test) Result

No

Negative for Intraepithelial Lesion or Malignancy (NILM) v

Select the most recent Pap test (cytology) result
5-year CIN3+ risk and . 0 c4
find the surveillance
. interval.
ASCCP Management Recommendation
Routine Screening in 3 Years (Cytology) 0.15%

https://everycalculators.com/asccp-calculator.html How patient risk is evaluated

Perkins RB et al. 2019 ASCCP Risk-Based Management Consensus Guidelines. J Low Genit Tract Dis. 2020;24:102—131.. doi:10.1097/LGT.0000000000000525.
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Self-Sampling: Bringing Screening to Women

PCR-based HPV testing: relative sensitivity PCR-based
g A HPV Testing

Self Sample

~

@ ~
Clinician Sample

Equivalent Accuracy

09 0.95 1 1.05 1.1 Sensitivity Ratio
Self sample / Clinician sample O 9 9
1.0 = equal sensitivity -
Data from Arbyn et al. BMJ 2018. Summary relative sensitivity and 95% CI. 95% CI 0.97-1.02
Self-sampling does not sacrifice accuracy. A7t F = EE e & 3’45t X| =Lt

Data from Arbyn M et al. BMJ. 2018;363:k4823. doi:10.1136/bmj.k4823
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¢ Self-Sampling=

Access Matters

2.33 %

Participation Increase
Home

l
Self-Sampling Kit
|
HPV Testing

l
Screening Completion

Accessibility is prevention.
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Data from Arbyn M et al. BMJ. 2018;363:k4823. doi:10.1136/bmj.k4823
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4 Precision Triage in HPV-positive Women

HPV Yd0f|A f&dS2tE: p16/Ki-67 dual stain

2677 M SO A A AL

2500

2000 1818 32.1% 7=|'_+_

1500

1000 . . .

500 Similar CIN3+ Detection

. Fewer Colposcopies

Cytology triage Dual stain triage HPV OFA 32050 B =

Figure. ¥t LY triage T 2F RHSTH B AAL 5= H| 1w T 250 m%o A1} B

S5 HPY A BRI SUS SIE S 7HX|E e OfL Lt

Data from Wentzensen N et al. JAMA Intern Med. 2019;179:881-888. doi:10.1001/jamainternmed.2019.0306
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Annotated bounding boxes Locator | locator
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\ Automatic visual evaluation detection algorithm

20194 X7| Ms1} 2025E XM X} X H 7t
1.00 091

0.90 |
0.80 0.71 | a ‘ : |
0.70 o
O - 60 ‘ Ground Truth: Case vs. Control '—>

0.50 | |

0.40 Testig

0.30 —

0.20 F!'.—-.
0.10 | ~ e
0.00 ] ev:fg{;

Al visual evaluation Cytology
95% Cl 0.89-0.93  0.65-0.77 External Validation Required

Training Cervigram Images Training

Segmented Cervix

OlAI A2 El El'é'l:x'l 74% ol o

Figure. =X /& 4= AUC (R ==2| 2%%) 0SS 498 g e
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¢ Therapeutic HPV Vaccine: Beyond Prevention, Toward Treatment
VGX-3100: HPV16/18 2+ CIN2/32| 222 2bAt Al &

60.0%

49.5% HPV16/18 23 B

20.0% CIN2/3

40.0% 30.6% _ i

30.0% EG/E7 X

20.0% HAES R

10.0% i

0.0% HEH E|H

VGX-3100 Placebo 363 XXt 17}

Xt0| 19.0%p (95% Cl 1.4-36.6)
Figure. 36 CIN1 O|5H/E 42 22| E|[H, per-protocol =4

A28 HPV {2 7Tt A+ =00, o3 2lo|Lt #E X| =S CHH|SHX] =L

Lol_

Data from Trimble CL et al. Lancet. 2015;386:2078—-2088. doi:10.1016/S0140-6736(15)00239-1




20264 CHEIRANF YLD M31XF =H S EX S
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¢ Take Home Messages
1 HPV Vaccination Works

Reduces cervical cancer incidence in real-world populations

Vaccinate Earlier.

HPV-based Screening is the New Standard

Stronger prevention evidence than cytology-based screening Screen Better
Risk Matters More Than Test Results

Risk-based management is replacing result-based management Reach Eve ryone.

Self-Sampling Expands Access
Improves participation without sacrificing accuracy with validated PCR-based tests

Precision Prevention Enables Elimination
Biomarkers, Al, and therapeutic vaccines may complement HPV screening

| WHO Elimination

ar A O DN

The future of cervical cancer prevention is not one technology.
It is the integration of vaccination, screening, risk stratification, and access to care.
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¢ Thank you

-
aAterL o
Future of Cervical Cancer Prevention and Screening
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