Comprehensive Cervical Cancer Prevention
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Comprehensive Approach to Cervical Cancer Control

WHO December 2014
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Human Papilloma Virus: HPV

Nonenveloped * >150 types identified?
double-stranded DNA virus! .
» ~30—-40 anogenital®>*

. *
* 15-20 oncogenic types " 15,1s,31,33,35,
39, 45, 51, 52, 56, 58, 59, 68, 73, 82

e HPV 16 and HPV 18
account for the majority
of worldwide cervical
cancers.?

* Nononcogenic types** s 11,4042 43,
44,54,61,70,72,81,CP6108

e HPV 6 and 11 are most
often associated with
external anogenital
warts.3

*High risk; ** Low risk

1. Howley PM, Lowy DR. In: Knipe DM, Howley PM, eds. Philadelphia, Pa: Lippincott-Raven; 2001:2197-2229.

2. Schiffman M, Castle PE. Arch Pathol Lab Med. 2003;127:930-934. 3. Wiley DJ, Douglas J, Beutner K, et al. Clin Infect Dis. 2002;35(suppl 2):5210-S224. 4. Mufioz N, Bosch FX, Castellsagué X, et
al. Int J Cancer. 2004;111:278-285.

Reprinted from J Virol. 1994;68:4503-4505 with permission from the American Society for Microbiology Journals Department.



Biology of HPV infection: Transformation
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Natural History of HPV Infection and Cervical Neoplasia

Transient Infection Persistent HPV Infection

Mild cytologic
HPV abnormalities
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Invasion

Progression

Normal cervix \'/1:: HPV-infected cervix . — > fPrecancerous >  Cancer
y . lesion
Clearance Regression
1 yr (6 mo-2 yr) 3yr(1-5yr) 10 yr (2-20 yr)
10,000 (100%) 1,000 (10%) 80 (0.8%) 16 (0.16%)
Primary Prevention Secondary Prevention Treatment &

Palliative Care

Source: Wright, TC and Schiffman, M. . NEJM 2003;348:489-490
Adapted from Pinto AP, Crum CP. Clin Obstet Gynecol. 2000;43:352-362.



Primary Prevention of Cervical Cancer

n1silavAuisauzisvihnuaan scaulsunil

...... aim is to protect against the occurrence of the disease.

> Health Education and Community Information “Social Vaccine”
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Available HPV vaccines

monophosphoryl lipid A

Bivalent Quadrivalent 9-valent
2vHPV 4vHPV OvHPV
(Cervarix) (Gardasil) (Gardasil 9)
6,11, 16, 18,
L1 VLP types 16, 18 6,11, 16, 18 11 2 e
Manufacturer GlaxoSmithKline Merck Merck
. AS04: AAHS: AAHS:
AdeUE nt 500 pg aluminum hydroxide | 225 pg amorphous aluminum 500 pg amorphous aluminum
50 pg 3-0-desacyl-4'- hydroxyphosphate sulfate hydroxyphosphate sulfate

L1, Major capsid protein; VLP, virus like particle

Cr. Susan Hariri, CDC May 2015




Natural History of HPV Infection

Immune response

Seroconversion L1 Ab Sustained clinical

HPV
. . (€M) .
Infection First lesion Average time 9 months remission
DNA - ve
sero + ve
Incubation period Active growth Host Late
Containment
1-6 months 3-6 months stage
3-6 months

DNA - ve

DNA + ve

Persistent or Recurrent

S€ro - ve

S€ro - ve

disease

DNA +ve

sero + ve

Stanley M, et al. Vaccine. 2006;24(suppl 1):516-S22



Bivalent vaccine efficacy against CIN2+ stratified

according to HPV-16 or HPV-18 DNA status and serostatus at baseline (TVC)

HPV-16 or -15 DNA- and serostatus at | Group N i Vaccine efficacy, % P

haseline* (96-1% CT)

DNA negatve, regardless of mial Vaccme 8610 g 024 (B4.0.97:0) =0-0001

serostams -
Conirol 8619 103

DNA negafive, seronegative Vaccme 8079 5 94-6 (86-3, 984 =0-0001
Conirol 8112 a2

DNA negative, seroposifive Vaccme 1710 3 68-8{-28-3.93-0) 0-0923
Conirol 1771 10

DNA positive, regardless of minal Vaccme 641 14 38 (-34-3, 330) 07231

serostams
Control 302 713

DNA positive, seronegatve Vaccme 309 20 35-2{-22-2.66-3) 0-1374
Control 203 20

DNA posiive, seroposiive Vaccme 333 33 13-8(-776,26-7) 0-3833
Control 307 44

Source: J Paavonen, et al. PATRICIA trial. The Lancet 2009, 374:301-14



Efficacy of the bivalent vaccine against CIN and AIS in the lesion

among women aged 15-25 years in the TVC-naive population

(PATRISIA trial — end of study)

Vaccine Control Efficacy (95% Cl) Number of cases prevented
(95% CI)*
M Cases Rate N Cases Rate
TVC-naive
CIN1+
All G466 74 0-85 . 346 171 50-3% (40-2 to 58.-8) 860 (640 to 1080)
1517 years 19497 &7 114 2022 190 2-4F £3-8% (402 to 64-6) 1330 (910 to 1760)
18-25 years 3450 &7 0-68 3425 156 124 45.5% (287 to 58-8) 560 (330 to 810)
18-20years 1046 38 0-94 1144 68 164 42-6% (13-4 0 62-5) 700 (210 to 12040)
21-25years 2363 49 0-56 2281 88 1-05% 46-9% (23810 63-3) 490 (230 1o 770)
CINZ +
All C466 61 030 5452 172 0-84 64-9% (527 tn74-2) 540 (400 to 700)
15-17 years 1097 34 0-44 2022 10 130 65-9% (493 to 77-6) 260 (570 to 1160)
18-25 years 3450 e 021 3425 71 056 62-8% (413 o 77-0) 350 (200 to 510)
18-20years 1046 10 0-25 1144 38 091 73-0% (448 to 88-00 660 (350 to 1020)
21-25years 2363 17 019 228 33 0-39 50-7% (8- w7d-2) 200 (40 1o 370)
CINZ+
All G466 3 | G452 44 0-21 03-2% (780 to 987) 200 (140 to 270)
1517 years 19497 2 003 2022 24 031 91-5% (65-9 to 99-0) 280 (170 to 430)
18-25 years 3450 1 o001 3425 20 0-16 95-1% (69-3 to 99-9) 150 (90 to 240)
18-20years 1086 1 0-02 1144 11 0-26 90-6% (355 to 99-8) 240 (90 to 440)
21-25years 2363 0 0.0 2281 9 011 100% (51-4 to 100) 110 (60 to 2040
AlS
All G466 0 0.0 G452 7 0-03 100% (310 to 100} 30 (2010 70)

Lehtinen M, et al. The Lancet Oncol 2012;13:89-99




Summary : 9-valent HPV vaccine trial

e Efficacy: The 9vHPV vaccine prevented 6 mo. persistent infection and
disease (>CIN2, VIN2/3, ValN2/3) related to HPV-31, 33, 45, 52, and 58 in a
susceptible population (6 to 26 years of age)[by approx. 96% and 97% resp.]

Similar protection against HPV 6, 11, 16, 18-related disease.

 Immunoginicity: The vaccine generated an antibody response to HPV-
6, 11, 16, and 18 that was noninferior to that generated by the 4vHPV
vaccine.

 The vaccine did not prevent infection and disease related to HPV types
beyond the nine types covered by the vaccine.

N Engl | Med 2015;372:711-23.



HPV vaccines — A review of the first decade

Summary table of vaccine efficacies against cervical HPV infection and disease endpoints [34-50].

Gardasil Gardasil9 Cervarix
Among women 15/16-26 years
4-6 months HPV 16/18 infection 96% (83, 100) na 94% (92, 96)
6 month HPV 31/33/45/52/58 infection 18% (5, 29) 96% (94, 98) na
6 month HPV 31 infection 46% (15, 66) 96% (91, 98) 77% (69, 83)
6 month HPV 33 infection NS 99% (95, 100) 45% (25, 60)
6 month HPV 45 infection NS 97% (92, 99) 74% (58, 84)
6 month HPV 51 infection na na 17% (4, 28)
6 month HPV 52 infection NS 97% (95, 99) na
6 month HPV 58 infection NS 95% (91, 97) na
CIN 2 + related to HPV 16/18 98% (94, 100) na 98% (88, 100)
CIN 2 + related to HPV 31 70% (32, 88) 100% (40, 100) 88% (68,96)
CIN 2 + related to HPV 33 NS 100% (33, 100) 68% (40, 84)
CIN 2 + related to HPV 39 NS na 75%(22,94)
CIN 2 + related to HPV 45 NS NS 82%(17,98)
CIN 2 + related to HPV 51 NS na 54% (22,74)
CIN 2 + related to HPV 52 NS 100% (67, 100) na
CIN 2 4 related to HPV 58 NS NS na
CIN 2 + caused by any HPV type 22% (3, 38) 63% (35, 79) 62% (47, 73)
CIN 3 4+ caused by any HPV type 43% (24, 57) na 93% (79,99)
AlS caused by any HPV type na na 100% (31, 100)
Among women older than 25 years
6 month infection or disease related to HPV 16/18 85% (68, 94) na 91% (79,97)
6 month HPV 31 infection na na 66% (25, 86)
6 month HPV 45 infection na na 71% (34, 88)

Vaccine efficacies are presented with 95% confidence intervals.

NS means not significant; na means not applicable/available.

Harper DM, DeMars LR. Gynecol Oncol 2017(146): 196-204



High-grade lesions(5, 6)

Cervical Cancer(7, 8)

Data source: WHO/ICO HPV Infotmati\&‘ Centre 10 20 a0 40
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HPV Vaccine Side Effects

Cr. Modified from nhs.uk 2014

* swelling e urticaria * bruising / bleeding

* redness * bronchospasm e chills

e pain * chronic fatigue syndrome
* headache » fainting / dizzy

* fever e Guillain Barré syndrome
* nausea / feeling sick * joint pain

* lymphadenopathy

* muscle pain

* premature ovarian failure
* seizure

* vomiting

* anaphylactic reactions



9-valent HPV vaccine safety

Q Trials included >15,000 9vHPV vaccinees

0 Generally well tolerated; safety profile similar to 4vHPV

= 9vHPV -[mcre injection-site reactiuns]
* swelling (40.3% vs 29.1% )
* erythema (34.0% vs 25.8%)

" |njection-site erythema and swelling increased with number of doses

O Concomitant use

= No difference in safety profile when co-administered with
quadrivalent meningococcal conjugate vaccine (Menactra) and
tetanus, diphtheria, acellular pertussis vaccine (Adacel)

e Licensed by FDA in December 2014.

 Recommended by the Advisory Committee on Immunization Practices (ACIP) in
February 2015.

Cr. Susan Hariri, CDC May 2015



f.—l”“ﬁ orld Health
R
s Organization

Global Advisory Committee on Vaccine safety
Statement on Safety of HPV vaccines

17 December 2015

Since first being licensed at the beginning of 2006, more than 200 million doses of HPV vaccines
have heen distributed globally. The World Health Organization (WHO) recommends that HPV
vaccines be introduced into national immunization programmes provided that: prevention of
cervical cancer and/or other HPV-related diseases constitutes a public health priority; vaccine
introduction is programmatically feasible; sustainable financing can be secured; and the cost-
effectiveness of vaccination strategies in the country or region is considered®. The GACVS has

systematically investigated safety concerns raised about HPV vaccines and has issued several

reports in this regardz. To date, it has not found any safety issue that would alter its

recommendations for the use of the vaccine.




The Impact (Effectiveness) of HPV Vaccination

A Systematic Review of 10 Years of Real World Experience ...........

(] Quadrivalent vaccine

» Maximal reduction of approximately”
* 90% for HPV 6/11/16/18 infection
* 90% for genital wart
* 45% for low-grade cytological cervical abnormalities
* 85% for high-grade histological proven cervical abnormalities

* ??% for cervical cancer

*Among those who received 3 doses of 4vHPV vaccine at age <17 yrs. cf. non-vaccinated

Source: Garland SM, et al; CID 2016;63:519-27



Recommendation for HPV Vaccination (covers 2, 4, or 9 HPV serotypes)

e The Centers for Disease Control and Prevention
(CDC) and the College recommend routine HPV
vaccination for females and males aged 9-26 years.

e« The target age for HPV vaccination is 11-12 years for
girls and boys, but the HPV wvaccine can be given to

both genders through 26 years of age.

« Testing for HPV DNA is not recommended before
vaccination. Vaccination is recommended even if the
patient is tested for HPV DNA and the results are

positive.

« Even if a patient previously has had an abnormal
Pap test or history of genital warts, vaccination is still
recommended.

« HPYV vaccines can and should be given to breast-
feeding women 26 years and younger who have not
previously been vaccinated.

ACOG June 2017



National programs

American Samoa
Andorra
Argentina
Aruba
Australia
Austria
Bahamas
Barbados
Belgium
Belize
Bermuda
Bhutan
Bonaire
Botswana
Brazil

Brunei
Bulgaria
Canada
Cayman Islands
Chile
Colombia
Cook Islands

Curacao

Czech Republic
Denmark
Dominican Republic
Ecuador

Fiji

Finland

France

French Polynesia
Germany
Greece

Guam

Guyana
Honduras
Hungary
Iceland

Ireland

Israel

Italy

Japan

Kiribati

Latvia

Global Progress in HPV vaccine introduction

Lesotho

Libya
Lichtenstein
Luxembourg
Macedonia
Malaysia

Malta

Marshall Islands
Mexico
Micronesia
Monaco
Netherlands
New Caledonia
New Zealand
Niue

Northern Marianas
Norway

Palau

Panama
Paraguay

Peru
Philippines

Portugal
Romania
Rwanda

San Marino
Seychelles
Singapore
Slovenia

South Africa
Spain

St. Eustatius
Suriname
Sweden
Switzerland
Trinidad and Tobago
Uganda

United Arab Emirates
United Kingdom
United States
Uruguay
Uzbekistan
Vanuatu

Pilot programs

Angola
Bangladesh
Benin
Bolivia
Burkina Faso
Burundi
Cambodia
Cameroon
Cote d'lvoire
Ethiopia
Gambia
Georgia
Ghana

Haiti

India
Indonesia
Kenya

Lao PDR
Liberia
Madagascar
Malawi

Mali

September 2016

Moldova
Mongolia
Mozambique
Nepal
Niger
Papua New
Guinea
Sao Tome
Senegal
Sierra Leone
Solomon
Islands
Tanzania
Thailand
Togo
Vietnam
Zambia
Zimbabwe

Cervical Cancer ACTION



HPV Vaccination Program in Thailand
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One-dose schedule:

The most exciting game-changer is the idea that only one dose
of vaccine may be sufficient for protection against HPV. Post hoc
analyses of clinical trial data have demonstrated that a single
dose provided protection against disease outcomes. Approval of
a one-dose schedule could mean achieving the same health
impact at lower cost, which will likely lead to better coverage.
This schedule would also unlock new options for delivery, such as

co-administration with other vaccines.

PATH 2017



Secondary Prevention of Cervical Cancer

n1silavAuisausidvihnuaan scaunaans

...... aim is to detect disease in its earliest (precancerous) stage,
followed by treatment to prevent progression to cancer.

9/ 9/
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Secondary Prevention of Cervical Cancer

n1silavAuisausidvihnuaan scaunaans

o Screening Target pop. for preinvasive cervical lesions
~ Cytology (Pap smear or LBC), VIA, HPV DNA test

* Interpretation/ Result of test (Pap, VIA, HPV): +ve / -ve

I

o Diagnosis (for test +ve)

> Histo-Pathology (Biopsy, Endocervical curettage-ECC, Conization)
> Interpretation/Perception (Colposcopy, VIA)

l

o Treatment Preinvasive cervical lesions (or test +ve)
> LEEP/LLETZ, CKC, Cryotherapy, Cold cagulation

Multi-visit approach vs SVA
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Cervical cytology - Pap test, LBC

VIA Inspection (VIA; ... with Acetic acid)

HPV DNA tests




Cervical cytology - Pap test

Most distal cervical
crypt opening

Transformation zone

New SCJ

Original 5CJ

Area of columnar

epithelium
Area of metaplastic
squamous epithelium
Most distal Cervical crypt
opening

Area of original squamous
epithelium

Source : Colposcopy and Treatment of CIN. A beginner’s manual — IARC 2003



Cervical cytology - Pap test

% Cytology Report

Specimen Adequacy

« satisfactory / unsatisfactory for evaluation
» presence / absence of endocervical cells and/or TZ components

Interpretation/ Result:
Negative for intraepithelial lesion or malignancy

% Methods of preparing and processing smears
« conventional smear
* liquid-based cytology (LBC) — ThinPrep, SurePath



 Liquid-based cytology (LBC)
(Thin Layer Preparation)

LBC "Lai'lsitfinmnu’ly (sensitivity) Tun1sasianwy

Uhnuaanduge (high-grade cervical intraepithelial neoplasia;

CIN 2/3) w3a anuduwng (specificity) lawl3auiaususds
conventional Pap test ating'lsAd LBC azam inadequate samples

LY unsatisfactory smears av

Ronco J, et al BMJ May 2007 Yo A
Siebers AG, et al, JAMA 2009 B ‘;L RN
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wuIN Nl

WaN13NIINGaaInNe (Pap test results)

Unsatisfactory s Satisfactory

for evaluation lalyin for evaluation
%m:r'uJ ‘

Malignant cell AGC, AlS,
(presence of gndocx & TZ) Adenocarcinoma
A 4
Il NFIAIRANTINNN
. 6 WWaux2, uar 1 1.
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viin1snaatiludn 351 ,_| L n319sunday AaaTalal

auulauailagiu ‘

Xk
2190152311 hrHPV 1N 61 +ve Fydvnsiasnandavnaalldlay



VIA — Positive

Ottaviano M, La Torre P. Examination of the cervix with the naked eye using acetic acid test.
Am J Obstet Gynecol 1982; 143:139-42



VIA test (age 30-45 years, SCJ] well seen)

. Positive .
Negative | Suspicious for
| ‘ Cancer

Suitable for ]

Cryotherapy Not suitable for

v Cryotherapy*
Treat with l |
Cryotherapy
Refer to tertiary center for
» & biops
Positive psy
Post-treatment follow-up | |
precancer cancer
3mo, 1yr, 3yr, and 5yr l : normal
] - Treat for
Negative Treat \fwth LE.EP or Invasive cancer
cold-knife conization
A 4
Post-treatment follow-up
v v

Rescreen every 5 years
per national policy

A

*Not suitable for cryotherapy: lesion >75% of cervical surface, extends onto vaginal wall or more than 2 mm beyond cryoprobe, or into the
cervical canal beyond the probe tip. Pregnant women should also be referred.



VIA/Cryotherapy - Single-visit Approach (SVA)

@ Jhplego



National programs

Bangladesh
Bolivia
Cambodia
China
Colombia
El Salvador
Guatemala
Guyana
Indonesia
Kenya
Kiribati
Malawi
Morocco

Mozambique
Nicaragua
Panama
Paraguay
Peru
Philippines
Rwanda
Suriname
Tanzania
Thailand
Uganda
Vietnam
Zambia

Pilot programs

Angola

Benin

Bhutan
Botswana
Burkina Faso
Cameroon
Céte d'lvoire
Ethiopia
Gambia
Ghana
Grenada
Guinea

Haiti
Honduras

Global Progress in Visual Inspection (VIA) for Cervical Cancer Screening

India
Lesotho
Madagascar
Maldives
Mali

Mauritania
Myanmar
Namibia
Nepal
Niger
Nigeria
Republic of
Congo
Senegal

November 2016

Sierra Leone
South Africa
St. Lucia
Sudan (North)
Togo

Turkey
Vanuatu
Zimbabwe

Cervical Cancer ACTION



Biology of HPV infection: Target of various tests

OP

y 3 % ': g E’ggegt)c

x . O
nnnnunnuunnonn (R EEes mco ,
HPV HPV DNA HPV E6/E7 Cell cycIe
infection = replication gene deregulation v

expression g
HPV DNA Test* - + >
HPV E6/E7 mRNA Test - - + >
p16/Ki-67 Test - - - + EE—

*Important to use a clinically validated test to ensure you are not just decting insignificant HPV infections



Hybrid Capture® 2 DNA test

HPV Tests used for cervical cancer screening *

*FDA approved

1. High-risk HPV DNA tests

1.1 HR HPV (L1) DNA testing :

detects any of the 13-14 high-risk types : Hybrid Capture 2, CareHPV test,
Cervista HPV HR test; Cobas HPV test
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,
66, and 68

1.2 HR HPV DNA Genotyping test:

specific test for HPV 16 or 16/18 genotype : Cervista HPV 16/18;
Cobas HPV test

2. High-risk HPV mRNA test
detects E6/E7 proteins from 14 HR types : Aptima HPV Assay (Gen-probe)



Performance of HPV Tests used for cervical cancer screening

1131) SENSITIVITY (%) SPECIFICITY (%)

Hybrid Capture 2 97.5 843
CareHPY 90.0 84.2
Carvista HPV 100

Cobas HPY Test 97.3 84.5
Abbott RealTime High Risk (HR) HPV assay 95.0 872
Aptima HPV Assay 97.6 90.2
Xpert HPY 100 81.5

Source: Cuzick Jetal 2013.

Integrating HPV testing in cervical cancer screening program: a manual for program
managers. Washington, D.C. : PAHO, 2016.



aNI30UL (performance) HAZAMANHAUS VYBINIIATIIAANIDIITAN

Screening | Pooled | Pooled | NPV™ | No. visits for ATUANEUE
tests Sens. % | Spec. % screening and
(95% Cl) | (95% ClI) Rx
Cytology 77 92 96 2 or more Fumaluladidesdilnraaedng
(57-90) (79-97) ansnsausqumeludlssmaiiafieone

2 a o/ = =] =
#ead)iiAnng Nn1sinausy uasling
seriunninw 1 subjective

VIA 73 85 94 1or2 Lﬂumﬁiu‘lﬁ@ﬁﬁiﬂ@ﬂ flAnl4anen
(54-85) (79-91) AN IRNARN LN NEN LETIUN (SVA)
fiaelinnstinausy Wy subjective

HPV DNA 94 88 99.7 2 Or more Lﬂumﬂiu‘taﬁ?iéimmiﬁmﬂﬁﬂﬁm?
tests (89-97)@ (84-92) anansainlinfsazann iflu objective

At lANA lueRL ad17n1n 11
Tugiuuu self-sampling 1

*é’ﬂmlmmmn Cuzuick J, et al. Vaccine 2008; 26(Suppl. 10): K29-41
@ Increased detection of Adenocarcinoma. Mustafa RA, et al. IJGO March 2016: 259-265



Role of HPV DNA tests

(J HR HPV DNA testing

= Reflex testing or Triage (1999): Tlunssina Pap test — “ASCuUs”

« Co-testing (2004) : 12is2uru Pap test Tusan3sang > 30 il

= (Surveillance : After treatment of CIN at 12 Mo.)

. HPV Genotyping (HPV DNA specific test for16/18 genotype)

iflunsasranininaInn1snsI2"Co-testing” MinansddTauadasinelng
weia HPV DNA test 1iluunn
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(12duandany > 21 1l)

HPV DNA testing
as
Reflex testing or
Triage

Management of Women with Atypical Squamous Cells of Undetermined Significance (ASC-US)

— Y —

e T HPV DNA Testing*
e —— 2 EESRE
Rep;a;t&Cy tology “r e Preferred if liquid-based oytology
12mas
or co-collection available
& e ~ A ‘/ A
Both Tests >ASC HPV Positive® HPV Negative
Negatlve (on either result) (managed in same manner as
e Colposcopy " wamen withLs1) v
# > Endocervical sampling preferred in women -~ Repeat Cytology
Routine o with no lesions, and those with @12mcs
Screenin g unsatisfactory colposcopy
~ ™~
y 4 A
NOCIN CN ———— | Manageper
4" A . ASCCP Guideline
HPV Unknown HPV Positive*
Repeat Cytology Cytology |, >AsCorHPV(+) > Repeat Colposcopy
@12mos @6 & 12mos OR
HPV %'?n;f“'“g ——»  Negative ——» RoutineScreening

pyright 2006, 2007, American Soclety for Col poscopy and Cervical Pathology. All rights reserved " Test only for high-risk (oncogenic T_“(‘.o of HPV



HPV and cytology , in women aged 30-65

Pap & HPY
(Co-Test)

ASC-US & NILM & HPV-
HPV+ or =LSIL ASC-US & HPV-
Colposcopy NILM & HPV+ Repeat Co-Test

@ 5 Years
Repeat Co-Test e Elgl%t?lg:{‘g i
@ 12 Months Immediately
negative positive negative positive
Repeat Co-Test Colposcopy Repeat Co-Test Colposcopy
@ 5 Years @ 12 Months

ACS, ASCCP, & ASCP 2012 guidelines



Primary HPV Screening

TABLE 1 Characteristics of studies and randomized-controlled trials evaluating the utility of primary HPV screening

Study Country
SWEDESCREEN Sweden
POBASCAM Netherlands
NTCC Phase 1 Italy
NTCC Phase 2 Italy
ARTISTIC UK
Anttila et al. Finland
Sankaranarayanan et al. India
ATHENA us

HPV FOCAL Canada
FRIDA Mexico

Type
Randomized-controlled
Randomized-controlled
Randomized-controlled
Randomized-controlled
Randomized-controlled
Randomized-controlled
Cluster-randomized
Multicenter prospective
Randomized-controlled

Population-based

N
12,527
44102
45,174
49,196
24510
58,076
131,746
42,209
33,000

30,829

Age (years)
32-38
29-56
25-60
25-60
20-64
30-60
30-59

>25

25-65

30-64

Strategies

HPV + CC vs.CC
HPV +CC vs.CC
HPV + LBC vs.CC
HPV vs.CC

HPV +LBC vs.LBC
HPV vs.CC

HPV vs.CC vs.VIA
HPV (= GT) vs.LBC
HPV vs.LBC

HPV vs.LBC

Follow-up
4 years

5 years

6 years

5 years
45 years
3.3 years
8 years

3 years

12 months

ongoing

HPV: human papillomavirus testing; CC: conventional cytology; LBC: liquid-based cytology; VIA: visual inspection after application of acetic acid; GT:

HPV genotyping.

Barroeta et al. Diagnostic Cytopathology 2017:1-12



anudaveianisiilu CIN3+ uaz Cancer 3 il uaz 5 il

118y negative test luarsrsilinssinsangy 30-64 il 3ruru 1,011,092 51a

Screening test audavsanisdlu
HPV testing
for

cervical cancer | Cytology-negative CIN3+ 7 3 1l 0.19 %
screening
U599 3 1l 0.02 %
HPV-negative CIN3+ 1 3 1 0.069 %
U591 3 1 0.011 %
HPV-negative / CIN3+ 1 51l 0.11%

Cytology-negative
257 5 11 0.014 %

Gage J, etal. J Natl Cancer Inst 2014;106:1-4



interim clinical guidance. (women aged > 25 yrs.)

Huh WK, et al. Gynecol oncol 2015, 136:178-32

[Type 16/18 Positive | . _

2ASC-US

eeroning |~ (2atherhebPV ) —
Screening

*Co-testing

e | . Routno Sersening|

Fig. L Recommended primary HPY screening algorithm.




Decision-making Flow chart for Primary Screening with an

as a SVA

[ HPYV test ]
— = :
| Negative Positive
Ao S
- 3
Rescreen after a
mmnimum interval of VIA
5 $
years L )
VIA negative ‘ VIA positive I Suspicicus for
cancer
Rescreen aftar Ref:;' to zppr ;p::ate
agnosis an
1 year
treatment
Eligitie tor Not eigible for
cryotherapy, treat cryotherapy, treat
wath cryotherapy with LEEP
| FPost-treatment \
foliow-up at 1 year .
WHO guidance 2014




Self sampling for HPV

Self-HPV DNA testing [brush, HC2-] had

sensitivity and specificity of 86.2%, 80.7% resp.

> May be a way to sample for hpv cf. 97.0%, 82.7% Physician-HPV testing for
when women are reluctant to have d .
a gynecologic examination. etecting CIN2+

Zhou FH, et al. JINCI 2012,;104:178-188,

= Methods used:

- Pad
- Tampon . . .
P Two different self-sampling devices
- Vaginal swab (used for hrHPV testing)
- Lavage

- Urine specimen

PROHTECT 1 PROHTECT 2
N=~ 28,703 (age: 29-60 years) N=~ 26,409 (age: 29-60 years)
Year of non-attendance: 2005 Year of non-attendance: 2006

Delphi screener (cervico- Viba brush (vaginal brush)
vaginal lavage)

Gék et al., BMJ 2010 Gék et al., IntJCancer 2011




Global Progress in HPV DNA testing November 2016

L -

National programs Pilot programs

Argentina Spain China Paraguay
Guatemala United States Colombia Peru

Honduras El Salvador Republic of Georgia
ltaly Germany Rwanda

Mexico India Uganda
Netherlands Nicaragua

Cervical Cancer ACTION
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A1sinlindnnsaaisanauuzisvinnunan (CIN 2/3, HSIL)

0 n15audu (Cryotherapy) 6aafna CO, sa N,O

0 asaadnuagnelaidvaInlnillh (Loop Electrosurgical Excision
Procedure : LEEP)

i =)

= asenlnuaaniilusidnsraeraiin (CKC : cold knife conization)

= assnlnunanarausstatadas (Laser)

= a1seaunan (Hysterectomy)



Comparison of Cryotherapy and LEEP for CIN
I N

Effectiveness 75 -95% 80 - 96%

Relative cost Low High

Level of provider Physician and non - Mostly by physicians
physician

Anesthesia None required Local anesthesia needed

Power required No Yes

Potential side effect Watery discharge Bleeding

Tissue sample for No Yes

histopathology

There is no obvious superior surgical technique (knife, cryotherapy, laser or cutting with a
loop) for treating cervical intraepithelial neoplasia-CIN in terms of treatment failures or
operative morbidity.

Martin-Hirsch PPL, et al. Surgery for cervical intraepithelial neoplasia. Cochrane Database of Systematic Reviews 2010, Issue 6.



Primary screening

for cervical cancer

guidelines:

Table 2| Primary screening guidelines

Cervical cancer/| Guidelines
Agerange [ 100000
(years)  USwomen [ARC™ ASCCP2012% WHO"™ FDA advisory panel 2014
0-20 0.1 Noscreening Noscreening No screening No screening
21-25 45 No screening (ytology every 3 years No screening Follow ASCCP guidelines
2530 45 (ytology every 5years, Cytology every 3 years No screening Primary HPV test (Cobas) or
HPV preferred as co-testwith cytology
31-39 139 (ytology every 5years, Cytology every 3yearscytologyor  Cytology, HR-HPV, or VIA (primary  Follow ASCCP guidelines
HPV preferred cytology with HR-HPV every 5 years  HPV best) every 3-5 years
40-49 165 (ytology every 5years, (Cytology every 3years cytologyor  Cytology, HR-HPV, orVIA (primary  Follow ASCCP guidelines
HPV preferred cytology with HR-HPV every 5 years  HPV best) every 3-5 years
50-64 15.4 (ytology every 5years, Cytology every 3years cytologyor — Cytology, HR-HPV, or VIA (primary  Follow ASCCP guidelines
HPV preferred cytology with HR-HPV every 5 years  HPV best) every 3-5 years
65 14.6 Stop screening at Stop screening Not covered Follow ASCCP guidelines
60-64years
65-69 27.4
7079 237
80-84 229
85 18.9

ASCCP=American Saciety for Colposcopy and Cervical Pathology; FDA=Food and Drug Administration; HR-HPV=high risk human papillomavirus; [ARC=International
Agency for Research on Cancer; WHO=World Health Organization.

Goodman A. BMJ 2015 Jun 30;350:h2372
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Figure 2.14.2 Age - specific incidence rates of cervical cancer, mean annual rate per 100,000
(2010-2012)
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Ministry of Public Health —

TasvnisilavAunararuauuzidyiaungn 75 39K (2558-2562)

Whuune @ aaednsiang uarailidnisaizasuziseinuaanas
atinvuaasatay 50

Jnailscava @ Nisiand'lnag 13 aauauang 30-60 il 1asun1snsrIadansay
urisvihnungnatviiag 1 @59 Aalu 5 il

[ Zuneazitlaavasiadannsavuzisvinungnla 2 a1 6 uauai]
356HiuNS
1. Tunauang 30-45 il fusarinn1snsIdnnsadle 2 96
Pap test 1752 VIA-Cryotherapy (VIA ihTu 31 3v1iia)

2. lunauany 45-60 il Bivinn1sasradansasiauis Pap test winiiu
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Looking ahead



Future strategies for prevention of HPV Infection and

Cervical Cancer

HPV
infection

Precancer

Fopulation prvalence [nat to scae|

B T .

Cancer

{?years 1 5\_,rear'5 SOyears 45 years 60 years

PRIMARY PREVENTION
Girls 9-13 years
HPV vaccination
Girls and boys, as appropriate

= Health information and warnings
about tobacco use®

= Sexuality education tailored to age
& culture

= Condom promotion/provision for
those engaged in sexual activity

= Male dcircumcision

* Tobacco use is an additional risk factor
for cervical cancer.

Integrating HPV testing in cervical cancer screening program: a manual for program
managers. Washington, D.C.: PAHO, 2016.



Future strategies for cervical cancer screening

In the post-vaccination era

1 HPV vaccination will have an impact on cytology-based cervical cancer
screening.

As the prevalence of cervical cancer and its precursor lesions decrease ....

Pap test, LBC >>>
> Decrease in positive predictive value (PPV)
> Lower sensitivity

> Increase in false-negative rate




Future strategies for prevention of HPV Infection and

Cervical Cancer

= HPV
= infection
=
_%
=
=
E‘— Precancer ™ e
- Cancer
9\;93"5 1 5}rear5 SO}reers 45 years 60 years
PRIMARY PREVENTION SECONDARY PREVENTIOMN
Girls 9-13 years
HPV vaccination e Screening with
Girls and boys, as appropriate .
= Health information and warmings Prl mary H PV
about tobacco use®
= Sexuality education tailored to age teSt
& cultus
e e Treatment as
= Condom promotion/provision for
those engaged in sexual activity SVA prefe rred
= Male dircumcision
* Tobacco use is an additional risk factor
for cervical cancer.

Integrating HPV testing in cervical cancer screening program: a manual for program
managers. Washington, D.C.: PAHO, 2016.



Screening for Cervical Cancer &
Treatment of Precancerous lesions -- FUTURE

High-resource settings

1. hr-HPV DNA (14 oncogenic types) as a
Primary Screening Test

2. HPV E6/E7 mRNA Test
(14 oncogenic types) for both Primary
Screening and the Triage of borderline
cytological abnormalities.

3. Primary HPV Screening with
p16INK4a IHC (immunohistochemistry)
or p16, Ki-67 double staining Triage

TREATMENT: Multiple excisional and ablational
options.

Low-resource settings

1. Rapid or Fast HPV DNA testing :
CareHPV™ (QIAGEN)
(14 oncogenic types) as a Primary
Screening Test

2. HPV-EG6 protein (strip) test :
AV Advantage HPV E6 Test
[HPV-EG6 of top 7 prevalent oncogenic
types] as the Triage

TREATMENT: Cryotherapy, cold-coagulation,
excisional options limited



Primary HPV test +ve ..... What's next?

< Nicolas Wentzensen et al. J Clin Virol. 2016 March ; 76(Suppl 1): S49-S55

< Triage with.....

> Cytology (> ASCUS — Colposcopy)
> HPV Genotyping 16/18 (+ve —> Colposcopy)

> VIA (+ve —> manage as SVA)

> The p16 & Ki-67 dual stain (Biomarkers detect cell transformation)

Positive p16 & Ki67 in cytology

.

ositive stains : >lcervical epithelial cells show brown
ain AND re < Stz

(+ve —> Colposcopy)

» Others:- Methylation (Host/ Viral), HPV E6 protein

AND (



The recent data of HPV/Cytology screening
in Thailand: NCI study

* Our study demonstrates the value of cervical
cancer screening using hr-HPV testing as
primary screening in general population in

Ubon Ratchathani province in North eastern
Thailand.

* The prevalence of hr-HPV was 3.4%: 0.93% for
HPV 16/18, 0.65% for HPV16 and 0.27% for

HPV 18, indicating a low frequency of HPV
positivity in Ubon Ratchathani

* Our results indicate that hr-HPV testing

are feasibility method and much more
sensitive than Pap smear screening.




Cost-Effectiveness Analysis Study of HPV Testing as a
Primary Cervical Cancer Screening in Thailand

W. Termrungruanglert !, N. Khemapech !, T. Tantitamit 2, S. Sangrajrang 3, P. Havanond !

IDepartment of Obstetrics and Gynecology, Faculty of Medicine, Chulalongkorn University, Bangkok

(Thailand), “Department of Obstetrics and Gynecology, Faculty of Medicine. Srinakharinwirot University,
Nakhon Nayok (Thailand), *National Cancer Institute, Bangkok (Thailand)

et

* PRIMARY HPY TESTING IS AN OPTION AS BEING MORE EFFECTIVE
THAN CYTOLOGY FOR CERVICAL CANCER SCREENING.

* THIS RESULT MAY ENCOURAGE POLICY MAKERS TO PLAN FOR
IMPLEMENTATION OF HPY DNA TESTING IN THAILAND.

Factors that may effect the results are:- 1. Incidence of HPV infection 2. Sensitivity of Cytology 3. Cost of HPV testing 4. Cost of Colposcopy.



Comprehensive Cervical Cancer Control

ANsAILANNZIEVLINAURNTIATALIARY

Comprehensive
Cervical Cancer Control

- N2sAdUAULISIUINUGaNRRSOUAAL :
UMM sURUGERANANY
S SHR Gl G b

rh.anamai.moph.go.th/download/all_file/brochure/uz 5w nunagn.pdf




