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Incidence of cervical cancer 2004 -
2011 Hong Kong

Year Number Crude rate ASR

2004 439 12 .5 9.5

2005 376 10.6 7.8

2006 459 12 .8 9.4

2007 399 11 7.7

2008 358 12.3 6.9

2009 453 10.7 8.4

2010 400 10.4 7.3

2011 391 11.2 7.2



Prevalence of cervical cancer in 
Hong Kong

»Hong Kong :  

»391 new cases (2011), 151 death (2011)

»Rank 9 th in incidence and 8 th in mortality

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

»Crude death rate of  4 and age 
standardized death rate of 2.5/100,000

»Median age 53

Hong Kong Cancer Registry 2013



Stage Distribution of Cervical Cancer 
in 2011 Hong Kong

Stage I ( ᴋ )

29.9%

Stage II ( ᴒ )

31.2%

Stage III ( ᴟ )

21.0%

Stage IV ( ḗ )

7.7%

Unstaged (ḵ ᵩ
)

10.2%



How to further prevent or control 
cervical cancer

»Vaccination

»2 effective and safe HPV vaccination 
against HPV 16 and 18 infection

»Cervical cancer screening

»Effective with repeated cytology  
screening

We got the tool, but why we cannot achieve 
what we want



Possible obstacles in vaccination

»Cost 

»Not sure of efficacy out of clinical trial

»Length of protection

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

»Political will

»Acceptance by public



Cost

»Population screening increase the bulk can 
decrease cost

»Support from GAVI and other agency to 
low income country

»Can we reduce the number of doses to be 
injected, immediate 1/3 cost off



Dobson SR Immunogenicity of 2 doses of HPV vaccine in younger adolescents vs 3 doses in young women JAMA. 2013 May 1 309(17) 

Gardasil: 2 doses (9 - 13F) is non - inferior to 3 doses (16 -
26F)



Romanowski B Hum Vaccin Immunother. 2014 Feb 27;10(5)

Bivalent HPV vaccine:
2 doses (9 - 14F) is non - inferior to 3 doses 
(15 - 25F)



Is 2 -dose enough for young girls <15?

» Both HPV vaccines showed non - inferiority in young 
girls <15 (2 -dose) when compared with adult women 
(3 -dose).

» 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.

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

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



Efficacy

»HPV vaccination has been 
shown to decrease abnormal 
cytology, high grade lesion, 
need for colposcopy and 
treatment by many countries



First report of a decrease of CIN 2/3 or 
AIS after Gardasil vaccination program
in Australia

13

Brotherton JML The Lancet Vol. 377 No. 9783 pp 2085-2092

Introduction of 

Gardasil vaccination

HGA = high-grade cervical abnormalities (cervical intraepithelial

neoplasia of grade 2 or worse or adenocarcinoma in situ)

~ 50% decline 



Denmark: CIN2+ 2005 -2012

275,000 women, 75% received 3 doses

Kjaer SK et al IPC 2012 Nov 30 ïDec 6, Puerto Rico, EO7-669

3 Doses:

Abnormal pap Reduced 63%

CIN2+ Reduced 68%

Non-vaccinees

A* 1,278,382 person years

M** 1,280,514 person years

Vaccinees 1 dose

A* 68,004 person years

M** 68,083 person years

Vaccinees 2 doses

A* 109,433 person years

M** 109,544 person years

Vaccinees 3 doses

A* 396,160 person years

M** 396,470 person years

Atypia or worse

/

Moderate dysplasia

Or worse

241 (95% CI: 233.0;250.1)

65 (95% CI: 60.5;69.3)

100 (95% CI: 78.8;126.8)

28 (95% CI: 17.8;43.8)

79 (95% CI: 63.6;97.1)

32 (95% CI: 22.9;44.5)

89 (95% CI: 80.5;99.2)

21 (95% CI: 16.7;25.7)

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


UK: HPV infection surveillance
HPV 16, 18 infection significantly decreased
16 -24 girls (n= 4,195) Vulva -vaginal swap undergo Chlamydia 
screening

Mesher D Vaccine. 2013 Dec 17;32(1) 26-32
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Significant decrease of

HPV 16/18 infections

was observed in 16-18 

years girls

DNA test changed from 

HC2 with linear array to 

Luminex based 

genotyping system

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


Length of protection

» Only time can tell but ..

» Mathematical model suggested protection over 20 
years

» Even if booster is needed, both vaccines had 
demonstrated increase antibodies after booster. 
With the cost coming down, it could remain cost 
effective



Cost of screening

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

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

»Must screening be continued after 
vaccination even if prevention more than 
90%



9-valent HPV vaccine

» Quadrivalent HPV vaccine (qHPV) 

HPV 6, 11 ~90% anogenital warts

HPV 16, 18 ~70% CaCx

» Additional 5 oncogenic types : 

HPV 31, 33, 45, 52 and 58 account for ~20% of CaCx

EUROGIN 2013, Florence 3-6 Nov 2013



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 (ÓCIN2, VIN2/3, VaIN2/3) 

Safety 

Generally well tolerated in >7,000 young women 

Adverse experiences profile generally comparable 
between 9vHPV vaccine and qHPV vaccine 

Higher frequency of injection -site AEs with 9vHPV 
vaccine 

Most were of mild or moderate intensity 

EUROGIN 2013, Florence 3-6 Nov 2013



Adult -Adolescent immunobridging (P002) 

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 

Immunogenicity comparable in boys vs. girls 

Safety 

Generally well tolerated in all 3 demographic groups 

EUROGIN 2013, Florence 3-6 Nov 2013



qHPV-9vHPV immunobridging (P009)

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 
qHPV vaccine to 9vHPV vaccine

Safety

Safety profile comparable between 9vHPV 
vaccine and qHPV vaccine

Most injection - site reactions were of mild or 
moderate intensity

EUROGIN 2013, Florence 3-6 Nov 2013



Conclusion of 9 -valent HPV vaccine

Phase III clinical development program

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

» Non - inferior anti -HPV 6, 11, 16, 18 responses vs. 
qHPV vaccine

» Non - inferior immunogenicity in adolescents vs. 
adults

» Generally well tolerated

Current status

Investigational product currently under FDA review



Biggest hurdle

»Political will

»Public acceptance and 
implementation



Screening

»Cervical cytology has been used for cervical 
cancer screening 

»It is effective with repeated screening

»Need infrastructure and quality assurance

»Follow -up colposcopy and treatment

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

»High coverage of target population is needed

»Can we increase our screening performance?



What is the role of HPV testing in 
screening

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

»Alternative strategy: HPV testing ïPap triage ï
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

»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)

Australia  - HPV testing with partial genotyping and
reflex LBC



USA







Can be used alone for women 25 years or older



Cumulative incidence of invasive 
cervical carcinoma in women with 
negative entry test

3.5 years 5.5 years

Experimental arm

(HPV - based)

4.6 per 10 5 (1.1 ï

12.1)

8.7 per 10 5 (3.3 ï

18.6)

Control arm

(cytology based)

15.4 per 10 5 (7.9 ï

27.0)

36.0 per 10 5 (23.2 

ï53.5)

Rate ratio was 0.30  (0.15 ï0.60)

Guglielmo Ronco et al  Lancet 2014;383:524-
532

HPV-based screening provides 60 ï70% 
greater protection against invasive cervical 

carcinomas compared with cytology.



Screening Invitation, at age 30, 35, 40, 50, 60 
`(if HPV pos at 40/50/60, than also at age 45, 55, 
and 65

Hr-HPV screening No response, may respond or 
ask for selfsample at reminder

> Ascus

Nl cytology

HPV neg

Next screening round

Hr-HPV positive, 
reflex cytology

Colposcopy

Repeat cytology 
after 6 months

Normal cytology

Non 
responder

Netherlands proposed  primary HPV 
screening in 2016



Renewal of the National 
Cervical Screening Program 

in Australia



Current Australian Screening Program

»Commence at Age 18

»2-yearly pap smears

»Ceased at Age 70.



Renewal of the National Cervical 
Screening Program in Australia

Recommendations announced in April 2014

To commence 2016


