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Cervical Cancer : the HPV connection
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High risk HPVs and Tonsillar Cancer

Age group HPV+ve HPV -ve
30-39 3 1
40-49 23 6
50-59 32 23
1970 1980 1990 2000 60-69 23 46
MALES 70-79 16 25
80-89 2 3

Human papillomavirus as arisk factor for the increase in incidence
of tonsillar cancer
Lalle Hammarstedt, David Lindquist, Hanna Dahistrand, Mircea Romaritan,

Liselotte Dahigren, Jeanna Joneberg, Nomi Creson, Johan Lindholm, Weimin

e, Tina Dalianis and Eva Munck-Wikland

FEMALES Int. J. Cancer: 119, 2620-2623 (2006)
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Second commonest

Cer'ViCGI Cancer' ‘ cause of cancer in

women worldwide
0.25m deaths/year
>99.8% attributable
to HPV infection
Two HPV types (16
and 18) responsible
for >70% of cancers
HPV Infection is

- very common (>30%)
- only rarely leads to

cancer (<2%)

15 year lag period
between infection
and cancer

New genital HPV infections are
commonest amongst young adults

7 Incidence of New Genital Warts in Women by Age in US
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Insinga RP. Clin Inf Dis. 2003;36:1397-1403,

Development of antibody to HPV
capsids after HPV infection

Proportion of women seroconverted

Months since first HPV DNA detected

Capsid specific antibody is:
- not a diagnostic test for HPV

- not a marker for likely regression
Carter JJ et al J Infect Dis 2000, 181,1911-9



Serum antibody to VLP conformational
determinants conveys protection

Total protein,
ug per dose

No. of dogs

Tmmunogen with warts

2 PBS — m
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6 SDS-denatured COPV L1 VLPs
7 HPY-11 LI VLPs 30

Crade COPV L1 VLPs 860 — 07

Serum from dogs from group 6 (control) and 4 (immunised),
stransferred to groups of naive animals,
«challenged with COPV.

OUTCOME: Group 6:

4/4 with warts;  Group 4: 0/4 with warts

J.A. Suzich, S. J. Ghim, F. J. Palmer-Hill, W. I. White, J. K. Tamura, J. A. Bell, J. A. Newsome, A. B. Jenson,
and R. Schlegel.. Proc.Natl.Acad.Sci.U.S.A 92 (25):11553-11557, 1995
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Dr Ian Frazer and the University of Queensland
benefit financially from commercial sale of the
prophylactic HPV vaccines discussed in this talk
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Vaccmes To prevent HPV infection

Cancer associated Human

Papillomaviruses
(=1980)

-Some HPVs cause cancer

- Viru e artlclesl
— ~1990

- L1 recombinant DNA

- Self assembly to VLPs

- Virus can't be grown in the lab

1:3.Zhou, X. Y. Sun, D. J. Stenzel, an

Cancer associated Human

Papillomaviruses
~1980

-Some HPVs cause cancer

- VLPs highly immunogenic

~1990
- L1 recombinant DNA

- Self assembly to VLPs

- Virus can't be grown in the lab

Y. Sun, D. 3. Stenzel, and I. H. Frazer.

- VLPs highly immunogenic

HPV vaccines

'ﬁ Viru eartlclesl = HPV vaccines

~2005

-Conventional vaccines
- VLPs+ adjuvant

- Neutralising Antibody
- Protection > 5yrs

- Safe

One technology - two products
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HPV 16/18-Related Cervical Cancer
Vaccine Efficacy - Quadrivalent vaccine
Mean 36 Months of Follow-Up

* Subjects = Women, without prior infection with vaccine HPV types
« Efficacy = Prevention of disease caused by vaccine HPV types

Vaccine | Placebo Efficacy
Cases Cases
Endpoint | (N=9342) |(N=9400)| 95% CL
High grade

anogenital
lesion 73 99 (92, 100)

(CIN, AIN)

Efficacy Against HPV 6/11/16/18-
Related External Genital Lesions
(Quadrivalent vaccine)

Mean 32 Months of Follow-Up

Vaccine Placebo
Cases Cases
Endpoint | (N = 7899) | (N = 7897) | Efficacy| CI

Protection over time against CIN2/3 -all HPV types
(Quadrivalent vaccine)

Percent CIN 2/3

12 18
Months

A 70% reduction in cervical pre-cancer is observed with vaccination
Despite some cross protection there is still residual disease due to non
vaccine HPV types
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HPV vaccine Phase IITI trial outcomes

. . . Vaccine
1 2 5
Study Vaccine No of subjects End-points efficacy

Koutsky
Ault

6Garland
Joura
Harper

Parvonen

6/11/16/18
6/11/16/18

6/11/16/18

6/11/16/18

16/18

16/18

Vaccine
6087
10291

2241
2261

7811

481

7788

Control
6080
10292

2258
2279

7785

470

% ( confidence limits)

CIN2/3 AIS 98 (86-100)
CIN2/3 AIS 99 (93-100)

CIN2/3 AIS 100 (94-100)
GW VIN VAIN 100 (94-100)

VIN2/3 VAIN 100 (72-100)

CIN 100 (42-100)

CIN23 100 (-8-100)

CIN 89 (59-99)

CIN23 90 (53-99)

Adapted from J. A. Kahn and R.
D. Burk. Papillomavirus vaccines
in perspective. Lancet 369
(9580):2135-2137, 2007.

Cross protection against HPV
associated CIN 2/3

(Quadrivalent vaccine)

any HPV

Vaccine types
Non vaccine types

Non vaccine A9
(HPV16 like)

Non vaccine A7
(HPV18 like)

52
0
38
26

8

52
62
48

15

%Efficacy
(95% CI)

46 (2462)
100 (93,100)

38 (6, 60)
45 (10, 68)
46 (-35, 80)

Efficacy Against HPV &,11,14, 18-Related Disease by *
Baseline Serostatus and PCR Status
MITT-2 Analysis* (Protocols 007, 013, and 015)

Endpoint

| HPV Vaccine
Cases

Sero Negative & PCR Negative

CIN (any grade)

Serc Negative & PCR Positive
CIN (any grade)
EGL

S Beaial b S Besthten T [ LTI TEEL (LI EEE LR IO TE R
CIN [any grade)

Flacebo
Cases

% Efficacy

(92, 97)

(-25, 28)
(-93, 40)

Source : ACIP website 2008/03/30
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HPV VACCINE FAQs Neutralizing Antibodies By Age at

Are there vaccine specific side effects? Enrollment (Quadrivalent vaccine)

(Data for Quadrivalent vaccine)

Neutralizing anti-HPV 6 GMTs at month 7
+ Placebo conTr‘olled trials

Immunogenicity Bridge Efficacy Program
Postvaccination)
Placebo Placebo

onﬂﬁhsnlnum) (Saline)

Serum cLIA GMT with 95%
Cl, mMU/mL

Adolescent Males + Females Females Only

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Age at Enrollment (Years)

1. Block SL, Nolan T, Sattler C, et al. 2006

Month 7 Anti-HPV Neutralizing GMTs By Primary Efficacy Results
Age Category (Quadrivalent vaccine) (young and younger women)

Per-Protocol Immunogenicity Population*

9 Anti-HPV 6 Anti-HPV 11 Combined Incidence of HPV 6/11/16/18-Related Persistent Infection or

= Cervical/Vulvar/Vaginal Disease - Per Protocol Efficacy Population
300
150

0

16-23Yr  24-34Yr  35-45Yr P019
16-23Yr  24-34Yr  35-45Yr 9
old old old old Old old Mid-Adult Women % a1 91% 74,98 | <0.001

Anti-HPV 16 Anti-HPV 18 P007

Young-Adult 1 26 96% 78,100 | <0.001
Women*

' P019: 24- to 45-Year-Old Women; mean of 1.65 years follow-up
* P007: 16- to 23-Year-Old Women; mean of 2.33 years follow-up*

16-23 Yr 24-34 Yr 35-45 Yr 16-23 Yr  24-34Yr 35-45Yr
old old old old Old Old

Protection persists at 5 Years
(Quadrivalent vaccine)

HPV 6, 11, 16, or

18-Related

Anti HPV-16 Antibody over 5 years
(Quadrivalent vaccine)

S

Natural infection)

Geometric Mean

7 12 18 24 30 36 54 60
Time Since Vaccination 1 (Months) Per Protocol efficacy against vaccine HPV types.




Papillomavirus Prophylactic
Vaccines - Where Next?
Determine from ongoing studies
+ Duration of protection
- Scandinavian Cohort study
- Efficacy in men
- Significance of cross protection

- Efficacy in older women
- Studies underway

Consider broader spectrum vaccines

Challenge - how do you prove efficacy, if you need
250,000 subjects to do it, and have no approved
surrogate marker

Deploying vaccines in the
developing world

4||

>10% of “healthy” Vanuatu Women over 30 have CIN3

No screening program feasible - one part time gynae for 0.2m people
>50% of 12 year old girls no longer attend school

Challenge - how to fund and how to deliver vaccine.
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Vaccine deployment

+ Licenced in over 80 countries

- Mostly for males and females 12-25
- USA, Malaysia, Canada - females only

+ Government sponsored univesal immunisation

programs (routine + catch-up) in:
- Australia (Quadrivalent)

- (Girls 12 + 12-25) Commenced April 2007 through schools and GPs -
807% coverage in schools in most states

- Germany, Italy, France (Q), Canada(Q), Great Britain (B)
(Girls 11-13 + 13-18) - to commence in 2008

- Developing world initiatives

- Gates Foundation, Merck/GSK, WHO collaborating on
delivery to countries with GDP < US$1000

- Field trials - delivery strategies (eg Vanuatu) underway

Conclusions

+ Vaccines to prevent cervical cancer are here!

- They can prevent, with best results from early universal
immunisation
+ Up to 70% of cervical cancer in an unscreened population
+ The majority of abnormal pap smears in screened populations
+ >90% of genital warts - quadrivalent vaccine only
+ (nb: no efficacy data for males yet)
- They are not therapeutic for existing infection,
therefore
- full public health benefit requires universal
administration fo pre-teen girls
- individual women of any age may benefit.
- Vaccination should not alter participation in existing
cervical cancer screening programs

- We cannot claim a fOb well done till vaccine is delivered in
the developing world.



