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Prevalence of cervical cancer in% %
Hong Kong

OHong Kong %%%

0391 new cases (2011), 151 death (2011)
ORank 9t in incidence and 8t in mortality 5%5‘

O Crude incidence of 10.4 and age
standardized incidence of 7.2/100,000

O Crude death rate of 4 and age

standardized death rate of 2.5/100,000
O Median age 53

Hong Kong Cancer Registry 2013
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Stage Distribution of Cervical Canc% a
in 2011 Hong Kong

5y
Stage I (37— #4) Stage II (7= ) %

29.9%

Stage IV (53)14) Stage III (57= #4)
7.7% 21.0%



How to further prevent or control %
cervical cancer e

O Vaccination
0 2 effective and safe HPV vaccination %

against HPV 16 and 18 infection

O Cervical cancer screening ok

O Effective with repeated cytology
screening
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Possible obstacles in vaccination X

O Cost %
O Not sure of efficacy out of clinical trial

O Length of protection

O Screening is still recommended, adding to
cost of whole prg



Cost B

O Population screening increase the bulk can%
decrease cost *

O Support from GAVI and other agency to
low income country
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Per-Protocol Population

Gardasil: 2 doses (9-13F) is non-inferior to 3 doses

(16-
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Table 3. Summary of Month 7,18, 24, and 36 Anti-Human Papillomavirus Competitive Immunoassay Geometric Mean Titers in the

Girls, 9-13 y Women, 16-26 y
I 2 Doses 3 Doses a 3 Doses I GMT Flatilt (95% CI), mMU/mL
I a a a Girls Girls Girls I
No.of GMT(95% Cl), No.of GMT(95% Cl), No.of GMT (95% Cl), (2{Dose)/Women P-Dose)/Girls  (3-Dose)/Women
Antibodies Patients® mMU/mL Patients® mMU/mL Patients® mMU/mL (3-Dose) (3-Dose) (3-Dose)
HPV-16 243 7457 (6388-8704) 251 7640 (6561-8896) MQOREtSh ! 3574 (3065-4169) 29 (1.61-2.71)2 0|98 (0.75-1.27) 2.14 (1.65-2.77)
HPV-18 243 1207 (1054-1384) 262 1703 (1489-1946) 264 661 (580-754) 1p3(1.46-2.29) 0|71 (0.56-0.89) 2.57 (2.06-3.22)
HPV-6 241 2186 (1846-2588) 248 1856 (1571-2192) 256 938 (796-1105) 2p3(1.76-3.09) 1|18 (0.89-1.66) 1.98 (1.50-2.62)
HPV-11 243 2348 (2090-2638) 251 2096 (1869-2350) 269 1277 (1144-1427) 1p4(1.52-2.23) 112 (0.92-1.36) 1.64 (1.36-1.98)
HPV-16 96 1598 (1333-191g) 98 1804 (1508-2160) Mog’g 8 837 (695-1008) 11 (1.40-2.60) 0|89 (0.65-1.20) 2.16(1.58-2.94)
HPV-18 96 137 (106-177) 99 236 (184-304) 95 74 (57-95) 196 (1.21-2.87) 058 (0.238-0.89) 3.21 (2.09-4.93)
HPV-6 96 347 (291-414) a7 351 (294-418) a3 200 (168-240) 1§73 (1.28-2.34) 099 (0.74-1.33) 1.75(1.30-2.36)
HPV-11 96 451 (380-535) a9 424 (359-502) a8 281 (238-333) 160 (1.20-2144) 1|06 (0.80-1.42) 1.51 (1.13-2.01)
Month 24
HPV-16 195 1414 (1235-1618) 186 1739 (1514-1998) 189 813 (709-933) 1§74 (1.38-219) 081 (0.64-1.02) 2.14 (1.69-2.70)
HPV-18 195 132 (109-160) 187 267 (220-324) 202 91 (7e-110) 144 (1.05-1.99) 049 (0.236-0.68) 2.92(2.11-4.03)
HPV-6 193 276 (243-313) 186 359 (315-409) 195 197 (173-224) 1H0(1.13-1.74) 077 (0.62-0.96) 1.82 (1.47-2.27)
HPV-11 195 368 (324-420) 186 422 (369-482) 206 267 (235-303) B8 (1.11-1.72) 0|87 (0.70-1.09) 1.58 (1.27-1.97)
Month 36

HPV-16 86 1151 (918-1444) 83 1413 (1122-1780) 86 678 (540-850) 10 (1.16-2.49) 081 (0.55-1.20) 2.09 (1.42-3.07)
HPV-18 86 104 (77-141) a3 239 (175-327) 96 71 (53-95) 146 (088-2.41) 043 (0.26-0.73) 3.35(2.02-5.58)
HPV-6 84 239 (195-292) a3 372 (304-456) 9z 176 (145-213) 1P6(097-1.90) 064 (0.46-0.90) 212 (1.51-2.96)
HPV-11 86 298 (244-364) 82 410 (335-503) a7 208 (172-251) 185++-03-+99—=H'73 (0.52-1.02) 1.97 (1.42-2.75)

for the specific HPV genotype.
Results corrasponding to the primary objective.

Abbraviations: GMT, geometric mean titer; HPV, human papillomavirus; mMU/mL, milli-Merck units per milliliter.
#Number of negative samples available for a specific HPY genotype at baseline. Per-protocol population criteria also required a negative HPY DNA vaginal swab result at baseline

Dobson SR Immunogenicity of 2 doses of HPV vaccine in you %‘g\.'-j“ [
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gg Bivalent HPV vaccine:
%= 2 doses (9-14F) is non-inferior to 3 do
(15-25F)

s

Table 2. HPV-16 and HPW-18 GMT ratios for 3D schedule in women aged 15-25 y over 2D schedule in girls aged 9-14 y at months 36 and 48 (according-to-
protocol month 36 and 48 immunogenicity cohorts, subjects seronegative at baseling)
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20, 2-dose schedule: 30, 3-dose schedule; 20/20, 20 pg each of HPV-16 and -18 L1 virus-like particles: 95% Cl, exact 95% confidence interval; EU/mL, ELISA
unit per milliliter; GMT, geometric mean antibody titer; M, month; N, number of evaluable seronegative subjects in the according-to-protocel immunoge-
nicity cohort.

N

Romanowski B Hum Vaccin Immunother.
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Is 2-dose enough for young girls <15? S

girls <15 (2-dose) when compared with adult wome

O Both HPV vaccines showed non-inferiority in young
(3-dose). ]5 2%

O Both HPV vaccines have received the EU Approvals for

2-dose schedule in young girls. Monitoring of clinical %
efficacy and duration of protection is needed.

A

O Countries implementing a two-dose vaccine schedule
should devise risk management strategies to minimize
the potential impact on cancer prevention

O For girls > 15 or adults, 2-dose schedule is not.

recommended. g&%
S X M



Efficacy X

OHPV vaccination has been
shown to decrease abnormal
cytology, high grade lesion,



First report of a decrease of CIN or
AIS after Gardasil vaccination program &
in Australia

Introduction of
Gardasil vaccination

~ 50% decline

2003 2004 2005 2006 2007 2008 2009
Year
HGA = high-grade cervical abnormalities (cervical intraepithelial

HGA incidence (%)

13 neoplasia of grade 2 or worse or adenocarcinoma in situ)

Brotherton JML The Lancet Vol. 377 No. 9783 pp 2085-2092
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Denmark: CIN2+ 2005-2012

2471 (95% Cl: 233.0;250.1)
65 (95% CI: 60.5;69.3)

Non-vaccinees
A* 1,278,382 person years
M** 1,280,514 person years

100 (95% CI: 78.8;126.8)
28 (95% ClI: 17.8;43.8)

Vaccinees 1 dose

"

Vaccinees 2 doses
A* 109,433 person years
M** 109,544 person years

/
Moderate dysplasia
Or worse

79 (95% Cl: 63.6;97.1)
32 (95% Cl: 22.9;44.5)

A* 68,004 person years . 17.645.
M** 68,083 person years _
Atypla or worse

v

89 (95% CI: 80.5;99.2)
Vaccinees 3 doses

A* 396,160 person years 21 (95% Cl: 16.7;25.7)
M** 396,470 person years

3 Doses:
Abnormal pap Reduced 63%
CIN2+ Reduced 68%

Kjaer SK et al IPC 2012 Nov 30 — Dec 6, Pu



http://en.wikipedia.org/wiki/File:Flag_of_Denmark.svg

B.UK: HPV infection surveilla &lﬁ
HPV 16, 18 infection significantly decred

16-24 girls (n= 4,195) Vulva-vaginal swap undergo Chlamydia %
screening

Estimated vaccination coverage
65% 30% 0% ;g%(

Significant decrease of
HPV 16/18 infections

was observed in 16-
years girls %%
DNA test changed from
HC2 with linear array to
Luminex based
genotyping syste

ears 19-21 years 22-24 years

B Pre-immunization (2008)
B Post-immunization (2010-2012)
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Mesher D Vaccine. 2013 Dec 17;3A2( 6


http://en.wikipedia.org/wiki/File:Flag_of_the_United_Kingdom.svg

Length of protection x

O Only time can tell but .. %

O Mathematical model suggested protection over 20
years

O Even if booster is needed, both vaccines had
demonstrated increase antibodies after booster.
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Cost of screening

O Currently after the bi-valent or
quadrivalent HPV vaccination, screening is
still recommended because of 70%, and
maybe 80% protection.

O Screening method need to be revisit as
conventional cytology screening may
become less sensitive

O Must screening be continued after
vaccination even if prevention more than *

90%
o
ST
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qHPV Vaccine

Demonstrate non- Demonstrate
inferior immunogenicity clinical efficacy

9vHPV Vaccine




Pivotal efficacy study (P001) % %

Efficacy
HPV types 6, 11, 16, 18: Non-inferior immune response

HPV types 31, 33, 45, 52, 58: ~97% reduction in
diseases (=CIN2, VIN2/3, VaIN2/3)

Safety
Generally well tolerated in >7,000 young women
Adverse experiences profile generally comparable




Adult-Adolescent immunobridging ( 2) x

Immunogenicity
Non-inferior immunogenicity in adolescent girls and

boys vs. young women for all 9 vaccine HPV types

Supports bridging of efficacy findings in young women,
16 to 26 years of age, to girls and boys, 9 to 15 years of
age




gHPV-9VHPV immunobridging (Poog%

Immunogenicity %

Comparable anti-HPV 6/11/16/18 GMTs in
adolescent girls who received 9vHPV vaccine vs.
adolescent girls who received qHPVvaccine

Supports bridging of efficacy findings with
gHPV vaccine to 9vHPV vaccine ;‘i%

Safety

Safety profile comparable between 9vHPV
vaccine and gqHPV vaccine
Most injection-site reactions were of mild o

moderate intensity
EUROG , nce 3-6 NOVM

5=



Conclusion of 9-valent HPV vaccine % %

Phase III clinical development program

O ~97% protection against HPV 31, 33, 45, 52, 58-
related disease

O Non-inferior anti-HPV 6, 11, 16, 18 responses vs.
qHPV vaccine
O Non-inferior immunogenicity in adolescents vs.

adults
O Generally well tolerated

w
%
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Investigational product currently under FDSJQ@L
SO
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Biggest hurdle ' o

\ DOD

OPolitical will o
OPublic acceptance and 7
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Screening

O Cervical cytology has been used for cervical
cancer screening

O It is effective with repeated screening
O Need infrastructure and quality assurance
O Follow-up colposcopy and treatment ;%f

O Good specificity but fair sensitivity despite
use of computer aided screening and liquid -
based cytology

O High coverage of target population is needed

O Can we increase our screening performance”

~ o Tt O



What is the role of HPV testing tl;‘f«
screening S

O HPV testing alone yielded 97% sensitivity but
only 94%% specificity, 7% PPV and 6% colposco
referral

O Alternative strategy: HPV testing — Pap triage -
repeat HPV testing 12 months later for those with
a positive HPV test but a negative Pap smear.
54% sensitive and 99% specific with 21 % PPV
and 1.1% colposcopy referral

O Co-testing is 100% sensitive but 92% specific
with 5.5% PPV and 7.9% colposcopy referral

%



Primary HPV Screening %

USA - Co-testing (Cytology and HPV testing)

- Primary HPV screening with genotyping for
women 25yo and older %

Intention to commence in 2016

Netherlands - HPV testing with reflex LBC (Liquid
based cytology)



Screening For Women Ages 30-64

- Cytology + HPV testing (Cotesting) every 5
years is preferred

- Cytology alone every 3 years is acceptable




Rationale for Cotesting, Ages 30-64

Increased detection of prevalent CIN3

Decreased CIN3 in subsequent screening
rounds

Achieves risk of CIN3 equal to cytology alone
@ 1-3year intervals

Enhances detection of adenocarcinoma/AlS

Minimizes the increased number of
colposcopies, thus it reduces harms. Z=€E

L TIETY
Fifl TOLFOITOEY LER
CEEVICAL FAETHELBAF



FDA NEWS RELEASE

For Immediate Release: April 24, 2014
Media Inquiries: Susan Laine, §) 301-796-5349, susan.laine@fda.hhs.gov
Consumer Inquiries: € 835-INFO-FDA

Espariol

FDA approves first human papillomavirus test for primary cervical
cancer screening

The U.S. Food and Drug Administration today approved the first FDA-approved HPV DNA test for women 25 and older that can
be used alone to help a health care professional assess the need for a woman to undergo additional diagnostic testing for
cervical cancer. The test also can provide information about the patient's risk for developing cervical cancer in the future.

Using a sample of cervical cells, the cobas HPV Test detects DNA from 14 high-risk HPV types. The test specifically identifies
HPV 16 and HFV 18, while concurrently detecting 12 other types of high-risk HPVS.

Based on results of the cobas HPY Test, women who test positive for HPY 16 or HPV 18 should have a colposcopy, an exam
using a device that illuminates and magnifies the cervix so a physician can directly observe the cervical cells. Women testing
positive for one or more of the 12 other high-risk HPY types should have a Pap test to determine the need for a colposcopy.
Health care professionals should use the cobas HPY Test results together with other information, such as the patient screening

history and risk factors, and current professional quidelines.
SO 50\ 3
sURNT 50 5




r'_) ﬁ U.S. Food and Drug Administration
r = Protecting and Promoting Public Health

Follow-up

cobas® HPY
Test

HPV16+/18+
p| Colposcopy

12 Other HR HPV+

Follow-up

11
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~" Cumulative incidence of invasiv»e,;gﬁﬁé
cervical carcinoma in women with P

negative entry test

4.6 per 10> (1.1 - 8.7 per 10> (3.3 -
12.1) 18.6)

15.4 per 10> (7.9 - 36.0 per 10> (23.2
27.0) - 53.5)

HPV-based screening provides 60 — 70%
greater protection against invasive cervical
carcinomas compared with cytology.

Guglielmo Ronco et al L ) 4;383:524-
532



Netherlands proposed primary HPV %

Screening Invitation, at age 30, 35, 40, 50, 60
“(if HPV pos at 40/50/60, than also at age 45, 55,

and 65 J i

Hr-HPV screening

N

HPV neg

Hr-HPV positive,
reflex cytology

l

NI cytology

No response, may respondXgr
l ask for selfsample at remi
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Renewal of the National ;}%
Cervical Screenin Program
in Australia

s
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Current Australian Screening Program x

MRV /A
=0,

O Commence at Age 18
O 2-yearly pap smears s
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Renewal of the National Cervica
Screening Program in Australi

Recommendations announced in April 2014
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"%ﬁf-ﬁ@Medical Services Advisory Commir%«
(MSAC) Recommendations S

O five-yearly cervical screening using a primary human
papillomavirus (HPV) test with partial HPV genotyping dn
reflex liquid-based cytology (LBC) triage, for HPV vaccinat
and unvaccinated women 25 to 69 years of age, with exit
testing of women 70 to 74 years of age;

O self-collection of an HPV sample, for an under-screened or neve%%
screened woman, which has been facilitated by a medical or nurs

practitioner (or on behalf of a medical practitioner) who also-offers
mainstream cervical screening; \

\
N

O invitations and reminders to be sent to women 25 to 69 years of
age, and exit letters to be sent to women 70 to 74 years of a
to ensure the effectiveness of the program; and

4

O the de-listing of the Medicare Benefits Schedule (MBS) items for
the existing cervical cancer screening test MBS items rao6to

12 month transition period.
oke Y
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“~’Medical Services Advisory Commit%«
(MSAC) Recommendations S

x

O (HPV) test with partial HPV genotypingi%

Ofive-yearly cervical screening

Oreflex liquid-based cytology (LBC) trim%:

Owomen 25 to 69 years of age



HPV Test







HPV Test

with partial
genotyping

Negative
HPV

Reflex LBC




Reflex LBC

Repeat HPV
test in
12 months

Repeat HPV
testin
12 months




HPV Test




Primary screening with HPV % S
testing

O All agreed that the high negative predictive value i
reassuring and can increase space between
screening

O The challenge is on the best way to manage
positive HPV testing
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A randomized controlled trial comparing %
concomitant HPV-cytology testing with

cytology testing for the detection of high%
grade cervical intraepithelial neoplasia in

primary cervical cancer screening in Ho%r;%\
Kong %

The University of Hong Kong
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O Positive HPV test in 8.7% of screened population
O Among them, 76% had normal cytology
O Referring all for colposcopy is not recommended

O We need good triaging to reduce unnecessary
colposcopy and treatment

v, A\
N A
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What other options for ;ﬁ*

triage apart from cytoloé@
and genotyping?

s




Other options for triage after a % S
positive HPV test

1. Dual staining: p16 and Ki67;}%

2. RNA based test @
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Conclusions pe

O Cervical cancer prevention and control need %
further improvement ST

O Vaccination should be implemented now

O New screening strategy with HPV testing is
forthcoming and new and better triaging t




