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An HPV Dialogue: Advancing Research and
Policy in Ontario

The Gairdner Foundation - 50th Anniversary

HPV Dialogue: a partnership among:

« the Gairdner Foundation,
« the Ontario Agency for Health Protection and Promotion, &

e« (Cancer Care Ontario

Convene a multi-disciplinary group to discuss policy and
research directions



Objectives

Present the context for the prevention and control of
HPV and HPV-related disease in Ontario

|dentify key priorities to inform policy

|ldentify key policy needs for evaluation & discuss
globally relevant research that can be addressed in
Ontario

Explore opportunities for multi-disciplinary
collaboration regarding prevention and control of HPV
and HPV-related disease
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Overview

Presentation Outline

« A. Ontario Demographics

B. Epidemiology: HPV-related Disease

C. Primary Prevention

D. Secondary Prevention

E. Issues Summary

Each of sections A-E is accompanied by supplementary
background material in the Appendices
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Ontario Demographics
Population Composition

An understanding of the demographics of Ontario is
important to public health policy, and the success of
primary and secondary prevention programs

« ~ 39 % of population of Canada (2008) with a current population
of ~13.0M

« Large geographic area with large cities and rural and remote
areas

« 28% of population is foreign-born (see A 2)

« 27% have a mother tongue other than English or French, with
over 200 mother tongue languages reported by Ontarians in the
census (see A 4)

« ~2% of Ontarians self-identified as Aboriginal, with one-fifth of
these living on reserves (see A 5)

cancer care



Ontario Demographics
Educational System

Ontario’s public health units deliver selected vaccines
including HPV through school based programs in close
collaboration with school boards, trustees, principals,
teachers, parents, school councils and students

Ontario’s 72 District School Boards are made up of:

« 31 English-language public boards
« 29 English-language Catholic boards
* 4 French-language public boards

« 8 French-language Catholic boards.
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Human Papillomavirus (HPV)

a family of viruses that cause multiple health outcomes

> 100 HPV genotypes detected?!

)

> 40 genotypes infect the anogenital tract?

Low-risk gentoypes?

(e.g., HPV 16, 18, 31, 33, 35, 39, 45, 51, (e.g., HPV 6, 11, 42, 43, 44)
52, 56, 58, 59, 68 [73, 82])

13-15 High-risk genotypes3#

.

Cause of genital warts and recurrent
respiratory papillomatosis

Associate&i with abnormal
Pap smears and cancer of the
cervix, vulva, vagina, anus
and penis

1. Schiffman M, Castle PE. Arch Pathol Lab Med 2003;127:930-4. 2. Akom E, Venne S. Institut National de Santé Publique du
Québec, November 2002. 3. Mufioz N et al. N Engl J Med 2003;348:518-27.4. Clifford G et al., Vaccine 2006, S3/26-S3/34.
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HPV Related Cancer Control Opportunities
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Fig. 1. Schematic illustration of opportunities for cancer control interven-
tions are provided by the illustrated stages of progression on the left and
measurable outcomes on the right which apply to cervical cancer preven-
tion via HPV vaccination (primary), screening with Pap cytology and HPV
testing (secondary ), and treatment (tertiary).

Source: Franco EL, Cuzick J, Hildesheim A, Sanjos S. Chapter 20: Issues in planning cervical cancer screening in the era of HPV
vaccination. Vaccine 24S3, 2006.
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Timeline for Cervical Cancer Prevention
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Fig. 2. Timeline for effect of HPV vaccination on cervical cancer. If HPY
vaccination 1s targeted only to young adolescent females 9-14 years of age
it would take approximately 20 yvears before we began seeing reductions in
the incidence of invasive cervical cancer and 50 years before the full impact
of the vaccination program is reached.

Source: Wright TC, Van Dammeb P, Schmitt HJ, Meheusd A. Chapter 14: HPV vaccine introduction in industrialized countries. Vaccine
2453, 2006.
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HPV Infection-Attributable Cancer, 2002

Table 2
HPV infection-attributable cancer in 2002: developed & developing countries (source: [26])
Site Attributable to Developed countrigs

HPV (%)

‘ Total cancers / Attrihutat\e to HPV % all cancer

Cervix 100 83.400 83.400 1.7
Penis 40 5200 2100 0.0
Vulva, vagina 40 18,300 7300 479 0.1
Anus 90 14,500 13,100 ’ 0.3
Mouth 3 01,200 2700 0.1
Oro-pharynx 12 24,400 2900 0.1
All sites 5,016,100 111,500 2.2

N

Source: Parkin DM, Bray F. Chapter 2: The burden of HPV-related cancers. Vaccine 24S3, 2006.
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Cervical cancer incidence and mortality rates
Ontari o, 1981-20

18 -

16

14 -

12

10

Age-standardized rate per 100,000
(3-year moving average)

O I I I I 1
1981 1986 1991 1996 2001 2006

Year of diagnosis or death

Incidence (hysterectomy-corrected) Mortality (Hysterectomy-corrected)

cancer cate | action cancer = = = =|ncidence (hysterectomy-uncorrected) Mortality (hysterectomy-uncorrected)
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HPV Infections in Ontario Women

1 HPV infeCtion iS nOt HPV infections in Ontario women aged 1549,
nationally notifiable sampled 1998-1999
or provincially
reportable

9%

* In a community based
sample of Ontario
women, 9% tested
positive for a high
risk HPV type and 4% o
tested positive for a
low risk HPV type

[ No HPV B Low-risk HPV B High-risk HPV

Source: Data from Sellors et al., 2000,27 weighted to reflect distribution
for the age groups tested




Estimated Burden of HPV-related Diseases
Among Canadian Women Ages 15-59 | ...ccovica

Cancer

No published
population based
studies

Prevalence studies

Comparability limited
by differences in
study population and
methodology

Estimated Oncogenic
HPV Infections:
n=1,086,8123

Women with Annual
Pap smear: n = 4,078,957 4

cancer care action cancer

Women at Risk 15
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Adolescent Sexual Behaviour

By age 14 or 15,
about 13% of
Canadian adolescents
have had sexual
intercourse.

The comparable
figure for Ontario is
9%.

cancer care actior] cancer
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Chart 1

Percentage of 14- or 15-year-old boys and girls reporting
sexual intercourse in 1998/99 or 2000/01, by region, household
population, Canada excluding territories

% who had intercourse

25—
20 ————— - T Y I R Total, age 14 0r 15
M Boys
EGirls
B-r—- -1 . -
10 - gl |- -
5 — — —

Atlantic Québec Ontario West

Data source: 1998/99 and 2000/01 National Longitudinal Survey of Children
and Youth, longitudinal file

* Significantly higher than corresponding value for Ontario (p < 0.05)

1 Significantly lower than value for girls in same region (p < 0.05)
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Risk of Female Adolescents
Acquiring HPV After First Intercourse

Risk increases with multiple partners and early
exposure

Risk of acquisition is high even at first exposure with
single partner

« UK: cumulative risk of infection 46% at 3 years after sexual
debut [Collins S et al. Br J Obstet Gynaecol. 2002]

« USA: cumulative incidence of infection 50% at 3 years [Winer et
al. JID. 2008]

18



Risk Factors: HPV Infection

Behavioral (increased risk of exposure to HPV):

* Increased number of sexual partners (lifetime and previous
year);

« Early age at first intercourse

« Never married/never pregnant (live birth)

e MSM- RAIl / number of partners ‘ '
S

Endogenous factors:

« Immunosuppression (i.e., HIV, transplant)
Cervical Environment:

« Previous or co-infection with STI (Chlamydia and HSV)

ontario ontario
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Vaccine Recommendations in Canada

Provinces and territories determine what is included
within the publicly funded system

Provinces and territories are guided by:

« National Advisory Committee on Immunization

- “Scientific” vs. “Programmatic”: Optimal use of vaccine in Canada

- Provider perspective (cost effectiveness not considered)
« Canadian Immunization Committee (CIC)

- Implementation Issues

cancer care actior] cancer
ontario ontario
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National Advisory Committee on Immunization
HPV Vaccine Recommendations

Females between 9 and 13 years of age:

« Recommended as this is before the onset of sexual intercourse
for most females in Canada, and the efficacy would be greatest

Females between the ages of 14 and 26 years:

« Recommended even if already sexually active, as may not yet
have HPV infection and are very unlikely to have been infected
with all four HPV types in the vaccine

21



Canadian Immunization Committee HPV
Immunization Program Recommendations

School-based HPV vaccination of one female cohort to
be implemented in all Canadian provinces and
territories:

« To immunize 80% of school-aged girls in either grade 4, 5, 6, 7
or 8 with the required doses of the HPV vaccine within 2 years
of program introduction.

« To immunize 90% of school-aged girls in either grade 4, 5, 6, 7
or 8 with the required doses of the HPV vaccine within 5 years
of program introduction.

Jurisdictions that wish to consider catch-up programs
could proceed with the inclusion of additional female
cohorts

Available at http://www.phac-aspc.gc.ca/publicat/2008/papillomavirus-papillome/papillomavirus-papillome-1-eng.php#es

cancer care
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HPV Vaccine 0 Time Line In Canada

July 2006 - Gardasil licensed in Canada

January 2007 - National Advisory Committee on
Immunization releases HPV recommendations

March 2007 - Federal funding S300M for vaccine
purchase over 3 years - Ontarlo share S117M

August 1st 2007 - CMAJ on-line article critical of “rush”
for school-based HPV vaccine programs

August 2nd 2007 - Ontario announcement of HPV
vaccination program for September 2007 school year

December 2007 - Canadian Immunization Committee
Recommendations

cancer care | action cancer
ontario ontario
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Canadian HPV Vaccine Public Programs

:Eéééé:.:i:1:1:1:1:1:1:1:1. y . Se G Eu

Multiple Age Groups

=il No Public Announcement
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Canadian HPV Immunization Programs

September 2008: Female Grade 6, 9
September 2008: Female Grade 5 Grade 9 from 20092010

Province

0| >
A @]

September 2008: Female Grade 6 Grade 7 for 1 year only
September 2008: Female Grade 6 -
September 2007: Female Grade 8 -

O| £

September 2008: Female Grade 4/%3/ear in high school

O
@

Z| 0| 2| 2 og)
m| m| @ Z| @ o

September 2008: Female Grade 7 Grade 8
September 2007: Female Grade 7

September 2007: Female Grade 6

September 2007, 2008: Female Grade 6, 9

—

Z
—

NT is currently evaluating how to implement has yet to announce an HPV vaccine program

<
—

September 2009: Female Grade 6 (3 doses) Grade 7,8

pd
c

NU is currently evaluating how to implement has yet to announce an HPV vaccine program

cancer care aCthf:l cancer
ontario ontario

*Source: http://www.phac-aspc.gc.ca/im/ptimprog-progimpt/table-1-eng.php (as of June 2009) 25
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HPVY 1 n the Context of
Vaccination Programs

HPV vaccine is delivered in a school-based, grade 8
program and is not compulsory

Childhood vaccines purchased by provincial
government, distributed by local health departments
and administered mostly by 1° care providers

Grade 7 school-based programs for HBV (2 dose
schedule) and conjugate Meningococcal C vaccines
responsibility of 36 local public health departments

Universal influenza vaccine program driven by local
health departments (Fall of each year) with other
stakeholders

freda e
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Advantages of School-Based HPV program

Can be offered prior to sexual debut
Better coverage than via primary care alone

Greater control over expensive vaccine, with greater
potential control of the cold chain and decreased vaccine

wastage

High up-take of existing vaccines offered through school
based programs (HBV and MenC)

Well established distribution network

Increased equity with broadest possible population reached
which may be critical for:

« population that may not seek care (i.e. adolescents)
« groups that are seldom or never screened

27



Media Response to HPV Vaccination
Program

The Record (Kitchener, C
Waterloo)

Parents face quick vaccine decision; Nurscs{
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Vaccine Coverage

Ontario vaccine coverage for 3 doses among first cohort
of grade 8 girls ~50%

Inter-provincial comparisons complex:

» Differences in programs (3 dose, 2+1 dose)

« Differences in eligibility (single grade vs. multiple grades,
presence of catch-up programs)

« Differences in measures (starting or completing series)

e Possible administration outside of school clinics.

As a very crude comparator,

Atlantic provinces have reported coverage rates ~80%,
while BC has reported ~62%
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Coverage in selected Provincial HPV Immunization Programs
(information available as of October 2009)

Province 2007 2008
Quebec N/A 80% (Gr 4) & 81 % (Gr 9)
Nfld. & Labrador 85% 83%
Nova Scotia 81% 85% (partial preliminary)
PEI 80% 80%
BC N/A 62% (both Gr 6 and 9)
Ontario * ~ 50% i

cancer care actior] cancer
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HPV Dialogue 0 Selected Immunization
Issues

HPV Vaccines

« Duration of protection and need for booster
« Genotype replacement

« Adverse events following immunization

- causal versus temporal associations with mass immunization
Rare unidentified AEFI

Programs
« Cost of the HPV vaccine series (Federal Funding)
« Complexity of schedule

« Ability to evaluate program

long lag period
- surveillance

» Acceptability of STI/Cancer vaccines
« Eligibility requirements for HPV vaccines

cancer care actior] cancer
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HPV Dialogue: Immunization

Policy Questions

Continuation of program
beyond 20107

How do we improve
vaccination coverage in
Ontario?

Will we integrate bivalent
vaccine once it is available?

Will program eligibility be
amended once the vaccine is
approved for use in males?

What is the best screening
approach for vaccinated
women?

cancer care actior] cancer
ontario ontario

Research Questions

Immunogenicity/efficacy of
two dose schedule

Will there be genotype
replacement subsequent to
vaccination?

Impact of different delivery
systems on coverage?

How will vaccination
programs impact screening
programs?

How will vaccination impact
non-cervical cancers and
other HPV related disease?

Why did parents refuse
consent for HPV vaccine? 32
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Components of Organized Screening

Screening is most
effective and cost-

effective if delivered
through an organized

program py
Efforts are unde rway {o Screening and follow-up guidelines °
establish a Initiatives to increase and maintain screening participation
com pl"ehenS'ive Routine recall for next screening test
information SyStem Procedures to ensure follow-up of abnormal test results M
modelled after the Quality assurance ®
SyStem develOped tO Regular monitoring and evaluation of screening program
support colorectal cancer ™™ o
screening

cancer care actior] cancer
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Cervical Cancer Screening in Ontario

Pap test screening well
integrated in primary
care

At least 30% of Ontario
women seldom/never
screened

~50% of all cervical
cancer occurs in women
who are seldom/never
screened

20 to 40% of women are
lost to follow-up after
abnormal Pap

cancer care actior) cancer
ontario ontario
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Overscreening in Ontario

Clinical guidelines
establish screening
intervals

Program effectiveness
and cost-effectiveness

are impacted by degree
of overscreening

Graph illustrates

proportion of women
with 3 normal annual Pap
tests who then have 3 or 0

56
§
§
§
§
§
§
§
§

%
/
%
%
%
%
%

20-69 20-29 30-39 40-49 50-59 60-69

more subsequent tests in
a 4-5 year follow-up

© o
)
[<2]

Age Gro u[})
follow-up B 20012002 and 2003 +five years follow-up

interval



HPV Dialogue 0 Selected Screening Issues

Screening participation rates
Loss to follow-up

Adherence to screening
guidelines

Understanding needs of
ethno/cultural groups

Ensuring equitable access for
ALL populations, especially
those at higher risk

Alternate methods of access
to offset physician shortage

Ensure screening among
vaccinated groups

Pace of technolo%y exceeds
capacity of health system to
respon

National variation impedes
comparability for both
screening (screening test) &
Immunization programs

National variation: LBC vs.
conventional cytology

HPV testing is not funded, yet
evidence increasingly
recommends use

37



HPV Dialoguel Selected Screening Questions

Policy Questions Research Questions
Optimize screening (organized with What are the demographic
comprehensive information system characteristics of seldom &
to facilitate ]ntegrated evaluation) never Screened groups and how
How to improve participation best to improve screening?

?
among seldom & never screened? What are best methods to

How to decrease overscreening? recruit to screening?

How to reduce loss to follow-up Program delivery questions:
after abnormal Pap test? immunization + screening
Role of HPV testing - primary

) S Acceptability of technology:
el V. triage! HPV testing, vaccine (current &
Impact on lab expertise as role of future)

cervical cytology evolves? . .
Assess tolerance in population -

How to link immunization and N e

screening records?

cancer care actior] cancer
ontario ontario
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Thank you for your
kind attention

Response and perspectives from our
distinguished panel:

Dr. Nubia Munoz
Professor Harald zur Hausen
Dr. Arlene King

Discussion

cancer care | action cancer

ontario

ontario
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APPENDIX A 0 DEMOGRAPHICS
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A1 dOntario Demographics
Population Counts

Ontario is Canada’s
largeSt prOV]nce W]th Raw Census Population Counts, 2001 and 2006
12.2M people (2006)

Ontario accounts for
half of Canada’s
population growth

0 2000 4,000 S000 G000 10,000 12,000 14,000
Thousan s (D00]
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A2 dOntario Demographics
Immigration and Citizenship

28.3% of Ontario _ il
residents were Share ﬂfgﬁgi?;‘;hf;.:ﬁ:m"m in
foreign-born I:r-:ml
according to 2006 - e
Census :zu.1 218 20 oo gy 27 22 231 2
This is the highest o
proportion among all -
prOVinceS and u.ig‘" 1921 1931 1949 91951 1961 1901 1981 1986 1994 1996 20H !m:
territories e o
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A3 dOntario Demographics
Immigration and Citizenship

Immigrants from Asia
make up the largest Region of Origin of Recent Immigrants to Ontario
2001 Census* = 538,725 2006 Census* = 580,740

proportion of recent o
immigrants |

India was the leading
source country for
recent immigrants .

, Nerth 1,675 South A Horth
America © ’ pmars S America * America 2450
zepo  CHIEBOIN 14585 :
5.7% = 3; 7% B 0005 A%

* enralgration peried was mest recent 5 years.,

Hode: Figunes may nol add o tofal doe 1o rounding. Percentage figures are share of Ontario.
Bource: 208 Census of Canada,
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A4 0 Ontario Demographics
Mother Tongue

Ontarians reported
more than 200

g P lation by Mother T , 0 i
languages in the 2006 ot cemn O
question on mother French French
tongue ash ae

Language I§roups from
Asia and the Middle
East have recorded the
largest gains

Chinese languages are

English
8,313,880
69.19%

the third most Total = 11,285,550 Total = 12,028,890
numerous, behind P NADr U8 I e V1 a0t st e

English and French
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A5 dOntario Demographics
Aboriginal Peoples of Ontario

2% of Ontario’s
population self-
identified as
Aboriginal persons

One-fifth of all
Aboriginal people
lived on reserves

Aboriginal Groups of Ontario

2001 2006
Ikt ST Inuit e )
1978 N, 7 4o 203 7 Y5
0.7% e . '

0.8%

Total= 1§§,§1§

* Others include muliple and other responses.
Solrce; 2001 & 2008 Consus of Canada,
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APPENDIX B o EPIDEMIOLOGY:
HPV RELATED DISEASE
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B1 dIncidence and Mortality Rates by Age
Group

T h e m ed ] a n a ge a t Cervical cancer incidence and mortality rates
by age, 1998-2002

diagnosis of cervical o
cancer is 47

L]
L=]
L

o
L

The median age at
death is 60

L=]
L

Age-specific rate per 100,000
(annual average)

(%3]
L

0= .
& "

oD e ok © ok & O ok
ISSEPE. SN O N R R P RV

Age at diagnhosis or death
s |ncidence calculated with hysterectomy-corrected population at risk
Martality calculated with hysterectomy-corrected population at risk
. Incidence uncorrected for hysterectamy
Martality uncorrected for hysterectomy

Source: Cancer Care Ontario (Ontario Cancer Registry, 2005)
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B2 0 Cervical Cancer Incidence and

Mortality Trends

Cervical incidence and

mortality have been

declining since 1964 in

Ontario

Long term declines
related to the
widespread use of the
Pap test

Steeper drop in
incidence starting in
1996 coincided with
dissemination of
information to health
care providers

cancer care

Age-standardized rate per 100,000

(3-year moving average)

Cervical cancer incidence and mortality rates*
1981-2002

1081 1086 1991 1996 2001

Year of diagnosis or death

m—— |ncidence Maortality

Source; Cancer Care Ontario (Ontario Cancer Registry, 2005)

*Calculated with hysterectomy-corrected population at risk
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B3 dMorphology Distribution for Cervical
Cancer

AbOUt 64% Of CerVical Morphology distribution for cervical cancer, 2002
cancers are squamous oo eeeeeeee e
cell carcinomas

80% -

About 26% are
adenocarcinomas

40% -

20%

0%

W Squamous cell carcinoma (including microinvasive)

| Adenocarcinoma (including adenosquamous carcinoma)
Other morphologies

Source: Cancer Care Ontario (Ontario Cancer Registry, 2005)
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B4 dCervical Cancer Incidence Rates by
Morphologic Subgroups

consistent decline in Conical cancor incidence fatos by morphologc subgroups
squamous cell W
carcinoma incidence
(3.1% per year
between 1981 and
2002)

a 3% annual rise in
adenocarcinoma
incidence through to
1995 followed by a e s

3 R 9% a n n u a l d eC li n e Adenocarcinoma, including adenosquamous carcinoma
t h e reafte r Source: Cancer Care Ontario (Ontario Cancer Registry, 2005)

*Calculated with hysterectomy-corrected population at risk

—
[a~]
|

Age-standardized rate per 100,000
(3-year moving average)

cancer care
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B5 -- Epidemiological Classification of HPV
Types
Established high-risk

and low-risk ez
ge n O ty p eS Epidemiological classification of HPV types

Group HPV types
: . Established high-risk 16, 18, 31, 33. 35, 39,45, 51, 52, 56, 58, 59
H]gh risk (1 6 . 18 ) Probably high-risk 26.53. 66, 68. 73, 82

1 Established low-risk 6,11, 40,42, 43,44, 54, 61,70, 72, 81, CP6108
Oncogen]C types stablished low-ris

Adapted from [13]. Established high-risk or oncogenic tvpes: HPV types
. k whose high odds ratios (ORs) were based on 10 or more cervical cancer
LOW r] S (6 ) 1 1 coe ) cases positive for the type being analyzed. Probably high-risk or oncogenic

ge n -i ta l Wa rtS , types: HPV types whose high ORs were based on nine or less cervical cancer

cases positive for the type being analyzed. Established low-risk types: HPV

rec u r re n t reS p'i ra to ry types with moderately increased ORs but with the lower bound of their 95%

confidence intervals lower than 1, or those HPV types that were only detected

pa p] l lo m atOS] S among the control women and not among women with cervical cancer.

Source: Munoz N, Castellsague X, de Gonzalez AB, Gissman L. Chapter 1: HPV in the etiology of human cancer. Vaccine 24S3, 2006.

cancer care actior) cancer
ontario ontario
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APPENDIX C 0 PRIMARY
PREVENTION
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C1 -- Evolution of Vaccine and Vaccine
Programs

0Ol dé VaccinesoNewd Vacclines

Inexpensive /cost saving Expensive/comparable to

e 0 fanifiiEeace other health intervention

within discrete time Prevent adult disease
frame after long interval
Few injections during Many injections
infant visits throughout life

Simple schedule Complex schedules

54



C2 -- HPV Quadrivalent Vaccine

Very high efficacy in clinical trials

« 99-100% against HPV 16/18 cervical cancer surrogate
« 96% against HPV 16/18 infection

Duration of protection at least 7 years

Immuno-bridging data in younger girls (10-15 yrs)
suggest robust immune response superior to older
girls/women (16-23 yr)

Excellent safety profile

Potential for school-based delivery

« Increased coverage, equity, prior to sexual debut

cancer care
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APPENDIX D 0SECONDARY
PREVENTION
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D 1 -- Ontario Cervical Screening Program
Health Provider Resources

Recommendations for Follow-up of Abnormal Cytology

PEBC evidence-based cervical
screening practice guidelines ONTARIO GUIDELINES

Diagnosis Recommended Management

+ others T
Clinician Fact Sheet, e e
summarizing evidence and D = =

risk factors, etc. (several T = =
revisions) " e e |
Frequently Asked Questions on N ey
Cervical Dysplasia and HPV: A ]

Reference Guide for Clinicians e [

Endometrial Cells

J a n u a r 2 00 7 Low Grade Squamous | Repeat Result Negative | Repeatcytologyin | Result: Negative | Routine
Intraspithelial cptology in & manths sereening
g Result

Symposia for multiple disciplines =

Cancer screening workshops for =

Other Malignant

public health & workplace health T
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D 2 -- Ontario Cervical Screening Program
Public Resources

Wide variety of health S T S e Pap Wt
. . o Pap qiaw %t s Frafe @ S99
promotion materials for public "
o o o o Pap i = ¥7
and clinicians re: screening and —
vaccine o
@Papwﬂ-ﬁ:m::ﬁm:urmn

Public materials available in v
several languages Rohate

Specific materials targeted to

w‘ﬁ%mﬁmﬂtﬂﬂﬁdm
e 7% ot )

ethno/cultural groups, e.g., Mt o
Aboriginal women, Chinese P e e
groups (all cancer screening) 'E}i}i{%xﬁ oy
Partner with regions to increase T ot oee e o St

9 R v s ¥

community capacity for public &
clinician education
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D 3 -- Clinical Guidelines/Standards

OCSP evidence-based
screening guidelines
released in 2005

Self-collected Samples
for Testing of Oncogenic
Human Papillomavirus:
Special Report in 2006

Colposcopy guidelines
completed in 2008

All in partnership with
Program in Evidence-
Based Care

cancer care actior] cancer
ontario ontario

<77
\ program in programme de soins
evidence-based care | fondé sur des preuves

a cancer care ontario program un programme de action cancer ontario

Evidence-based Series: Section 1

Cervical Screening: A Clinical Practice Guideline

C.M. McLachlin, V. Mai, J. Murphy, M. Fung Kee Fung, A. Chambers, and members of the
Cervical Screening Guidelines Development Committee of the Ontario Cervical Screening
Program and the Gynecology Cancer Disease Site Group of Cancer Care Ontario.

A Quality Initiative of the
Program in Evidence-based Care (PEBC), Cancer Care Ontario (CCO)
Developed by the Gynecology Cancer Disease Site Group

<7
\ program in programme de soins
evidence-based care | fondé sur des preuves
a cancer care ontario program un programme de action cancer ontario

Evidence-based Series on Colposcopy: Section 1

The Optimum Organization for the Delivery of Colposcopy Service in
Ontario: Guideline Recommendations

M. Fung-Kee-Fung, R. Howlett, T. Oliver, J. Murphy, L. Elit, J. Strychowsky, N.
Roth, P. Bryson, M. McLachlin, M. Bertrand, M. Shier, E. McMahon, S. McFaul,
B. McAuley, and the Ontario Colposcopy Guidelines Development Group

A Quality Initiative of Cancer Care Ontario’s Program in Evidence-based Care’s
Gynecology Cancer Disease Site Group, the Ontario Cervical Screening
Program, and the Ontario Colposcopy Guidelines Development Group
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D 4 -- Cervical Screening Practice
Guidelines

Ontario Cervical Screening Practice Guidelines

Initiation of Screening

* All women who are, or have ever been, sexually active should be screened.
+ Cervical cytology screening should be initiated within three years of first vaginal sexual activity,

L.e., vaginal intercourse, vaginal/oral and/or vaginal/digital sexual activity.

Sereening Interval

+ Screening should be done annually until there are three consecutive negative Pap tests.

= After three annual negative Pap tests, screening should continue every two to three years.

(These recommendations do not apply to women with previous abnormal Pap tests)
— BSee over for management of abnormal cytology.
— Secreening at a three year interval is recommended, supported by an adequate recall mechanism.
— Women who have not been screened in more than five years should be screened annually until

there are three consecutive negative Pap tests.

Cessation of Screening

cancer care actior] cancer
ontario ontario

* Screening may be discontinued after the age of 70 if there is an adequate negative sereening history

in the previous 10 years (i.e., 3 or more negative tests).
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D5--
Pap Test Rates by Age Group, 2001--2003

Table 1. Three-year Pap test rates (%) in Ontario, by age group, 2001-2003

Ontario, 2001-2003
Age (corrected for CytoBase coverage)
group | Number of women Hysterectomy-uncorrected Hysterectomy-corrected
screened Pap test rate (%) Pap test rate (%)
0-19* 142,804 11.0 11.0
20-29 535,566 78.9 79.2
30-39 632,737 775 810
40-49 574,485 69.3 79.0
50-59 372,333 60.0 79.7
60-69 187,099 453 68.0
70-89*% 82,702 16.3 246
20-69 2,302,220 68.6 78.7
20-89% 2,384,922 61.7 EEN
0-89*% 2,527,726 490 554

* Qutside of screening target age range

Notes:

1.Women with missing age (n=1,671) and those who were 90 years and older (n=611) were not included in the analysis.
2.1f awoman had multiple tests during the three-year period, only the first one is countad.

3. Population data for 2001-2003 were from Annual Demographic Statistics 2004.

4. Hysterectomy numbers are from Canadian Community Health Survey 2001.



D6 --
Cytology Results by Age Group, 2003

Figure 7. Cytology results of Ontario women, by age group, 2003

Cytology
results
100%
99%
98%
97%
96%
95%
949%
93%

| 92%
91%
90%

0-19 20-29 30-39 40-49 50-59 60-69
Age group (years)
Q(; ~ NMm B Endometrial | Asc MascH 0 Aacc sk Musit M ca
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D 7 -- Cost-effectiveness of cervical
cancer screening

2-year Liquid-Bosed Cytology® 1-year Liquid-Based Cytalagy*
100% 7 5174,200-452,400 per YLS > 51 milllon per YLS
{us) (us)
&

——
2year Conventional Cytology
534,500-56,400 per YLS
[Australla, U.5.)

2 and S-year Conventional Cytology
$6,800-25,600 per YLS
[UK, Metherarnds, France, taly)

3x Ufetime HPY
$590-2,500 per YLS
[India, Kenya, Peru, South Afrca, Thailand)

1 Lifertivrie Via
5110-130 per YLS
[Imdia, Kenya, Peru, Thailand]

REDUCTION IN LIFETIME RISK OF CANCER

T T

0 500 1000 1500 2000 2500 3000 3500 4000
TOTAL UFETIME COSTS (1%)

Fig. 3. Efficiency frontier depicting costs and benefits of screening strategies in different regions of the world [6—10,12,17.26]. Strategies differ by screening
test (i.e.. visual inspection using acetic acid (VIA). HPV-DNA testing, conventional cytology, and "liquid-based cytology with HPV-DNA testing to triage
equivocal resulis) and screening frequency.

Source: Goldie SJ, Kima JJ, Myers E. Chapter 19: Cost-effectiveness of cervical cancer screening. Vaccine 24S3, 2006.
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November 2005: Canadian HPV Research Priorities Workshop

Fundamental Research: 10 highest ranked questions
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/06vol32/32s1/index-eng.php

Research
Importance Feasibility Importance
N=40 N=40 &
Rank Q Label
Feasibility
N=40

2 All Economic burden of HPV diseases 451 421 8.72
2

A10 Identify vaccination status in screening program 4.23 4.00 8.23
8 . . .

A7 Relative cost of screening vs prevention 4.35 3.83 8.18
4 .

Al12 Cost of F/P/T databases & linkages 4.30 3.84 8.14
3 A5 Clinical course of progression of diseases 4.03 3.76 7.79
6 - e

Al Transmission/acquisition of HPV 3.92 3.58 7.50
7

A8 Psychosocial burden of disease & treatment 3.42 3.74 7.16
8 . : .

A3 Incidence of Co-infection 3.60 3.40 7.00
9 . . . !

A2 Prevalence/duration of infection & disease 3.39 3.26 6.65
10

A9 Impact of migration/ethnicity on effectiveness of prevention 3.49 3.10 6.59

cancer care actior] cancer
ontario ontario
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Intervention Research: 10 highest ranked questions

Research
Importance Feasibility Importance
N=41 N=40 &
Rank Q Label
Feasibility
N=41
1
B2 Immunogenicity of 2 dose schedule 4.64 4.24 8.88
2
B19 Impact on screening programs 4.85 4.00 8.85
E B7 Co-administration with other vaccines 4.66 4.11 8.76
4 .
B1 Effectiveness of a 2 dose schedule 4.53 3.97 8.50
R B15 Impact of vaccines on genotypes 4.37 3.97 8.34
6 .
B21 Impact on non-cervical cancers 4.40 3.68 8.08
7
B3 Correlates of protection 4.45 3.58 8.03
8 . .
B16 Risk of disease other than types 16 & 18 4.30 3.73 8.03
9 . . .
B9 Immunogenicity in immunocompromised population 4.28 3.61 7.89
1
0 B10 Vaccine response in infected women 4.25 3.43 7.68

cancer care
ontario

action cancer

ontario
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Program Delivery Research: 10 highest ranked questions

Research
Importance Feasibility Importance
N=37 N=37 &
Rank Q Label
Feasibility
N=37
1
C1 How to deliver HPV vaccine program and optimal age 4.86 4.14 9.00
2
C8 KAB in recipients, providers, parents 4.54 4.41 8.95
3 . .
C6 Vaccine delivery costs 4.84 4.09 8.92
4 .
C9 How to promote vaccine 4.64 4.14 8.78
e C3 Vaccine programs affect on screening 4.58 3.86 8.44
6 i
Cc2 How to get best coverage of vaccine 4.47 3.94 8.41
7
C10 Optimal schedule 4.40 3.86 8.26
8
C7 Need for catch-up program 4.42 3.76 8.17
9 . - .
C5 Will vaccine impact population who get cancer 4.31 3.56 7.87
1
0 C13 Ethical/legal issues with data linkage 3.94 3.69 7.63

cancer care
ontario

action cancer

ontario
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10 Highest Ranked Research Questions

Research questions

Importance Feasibility Importance
N=41 N=40 &
Rank Q Label
Feasibility
N=41
1
C1 How to deliver HPV vaccine program and optimal age 4.86 4.14 9
2
Cc8 KAB in recipients, providers, parents 4.54 441 8.95
3 . i
C6 Vaccine delivery costs 4.84 4.09 8.92
4 .
B2 Immunogenicity of 2 dose schedule 4.64 4.24 8.88
P B19 Impact on screening programs 4.85 4 8.85
6 3
C9 How to promote vaccine 4.64 4.14 8.78
7
B7 Co-administration with other vaccines 4.66 411 8.76
B A1l Economic burden of HPV diseases 4.51 4.21 8.72
9 .
B1 Effectiveness of a 2 dose schedule 4.53 3.97 8.5
1
0 C3 Vaccine programs affect on screening 4.58 3.86 8.44

cancer care
ontario

action cancer
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10 Highest Ranked Infrastructure gaps

Infrastructure questions

Importance
Importance Feasibility &
Rank Q Label N
N=40 N=41 Feasibility
N=41

1

Al4 Accessibility of databases for modeling 4.63 3.82 8.45
2

C22 Interdisciplinary CIC HPV working group 4.23 4.09 8.32
3

Al7 Network of different disciplines to pool information 4.21 4.07 8.28
4

Al16 Define acceptable conflict of interest levels 4.21 4.04 8.24
5

C19 Environmental scan on acceptability studies 3.71 4.39 8.1
6

C15 Articulation of Goal of the HPV Program 4.18 3.87 8.04
-

C16 Encourage collaboration between Cancer/NACI/CIC 4.34 3.69 8.04
8

A15 Develop capacity of epi/eco modeling 4.29 3.71 8
9

A19 NACI equivalent in cancer screening 3.97 3.94 7.92
10

B25 CIHR RFPs that focus on multi-disciplines 4.16 3.74 7.89

cancer care
ontario

action cancer
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Knowledge Gaps -- HPV Vaccine

Table 1
Summary of gaps in our current understanding of HPV vaccines

Topic Specific issues that need to be addressed

(1) Vaccine safety Long-term safety profile
Safety during pregnancy

(2) Vaccine efficacy Duration of protection

Protection against types other than
HPV-1&/18

Treatment of established infections

Efficacy in males

Modulators of vaccine
immunogenicityfefficacy

Defining immune markers of protection

(3) Vaccine effectiveness Monitoring via registries and/or active
follow-up
Region-specific impact of vaccination
on disease burden
Cost-effectiveness relative to alternative
vaccination/screening combinations

(4) Logistics of vaccine Defining strategies for reaching
implementation pre-adolescents and early
adolescents
(5) Vaccine acceptability Defining population-specific

barriersfenablers of vaccination
sirategies

(6) Alternative delivery Simplified vaccination schedules
approaches and vaccines Alternative delivery modes
Increased valency
Addition of therapeutic component to

vaccine
(7) Natural history Replacement of HPV-16/18 with other
cancer care | action cancer post-vaccine introduction HPV types

ontario ontario

Source: Hildesheim A, Markowitz L, Avila MH, Franceschi S.. Chapter 27: Research needs following initial licensure of virus-like particle
HPV vaccines. Vaccine 24S3, 2006.



Knowledge Gaps d Epidemiology

Table 1

Essential findings, gaps in knowledge, and priorities for research on the epidemiology of HPV infection and cervical cancer

Research areas

Findings that are essential to assist
prevention efforts

Gaps in knowledge and research priorities

Burden of cervical cancer

Role of HPV in cervical
cancer

Role of HPV in other
anogenital cancers

Epidemiclogy of genital
HPV infection

Natural history of HPV
infection

Transmission of HPV
infection

cancer care
ontario

Methods to estimate the number of
new cases per world region: secular
trends for countries with
well-developed cancer registries

HPV genotypes associated with risk;
persistent infection as the key causal
intermediate; knowledge that most
important HPV types are relatively
constant in etiologic fraction
throughout the world

Lower but substantial eticlogic
fraction for cancers of the vulva,
vagina, anus, and penis

Sexual activity is the key behavioural
risk factor with strong mediating role
of age: HPV type distribution among
lesion-free women reasonably well
established across continents

Duration of HPV infection is 8-16
months on average, high-risk
(HR-HPVs more persistent than
low-risk (LE)-HPVs: HPV-16 more
persistent in some populations; most
infections clear within | year

Sexual transmissibility likely to be
among the highest among all STIs

Estimates from extensively populated areas in the world (i.e.. China
and India): HPV-ty pe distributions in individual regions/countries
in cervical cancer: relative contributions of HPV-16/18 per
region/country

Risk factors for progression to invasion; rele of cofactors acting
“downstream” from HPV infection: duration of lesion sojourn time;
role of cofactors upstream from HPV infection

Concerted multi-centre studies to pool cases and controls to obtain
more accurate estimates of risks for these rarer tumors attributed to
different HPV types and the role of cofactors

Identify immunological factors and other determinants of
regression, persistence and progression: geographical differences
among the minor oncogenic HPV to inform composition of next
generation vaccines: differences among HPV types in risk factors
and encogenic potential; distribution of HPV types in atypical
squamous cells of undetermined significance (ASCUS) smears to
help inform next generation of HPV typing tests for triage:
geographical information on the burden of genital warts and HPV
type attribution

Does HPV infection segregate to the basal layer of the epithelium
and becomes undetectable (concept of latent infection): What is the
genesis of infections later in life? Can new acquisition be
differentiated from reactivation later in life? Standardization of
research on HPV persistence (frequency and mode of sampling and
testing); role of antibody and cell-mediated immunity

Studies in forming couples to determine infectivity, risk factor for
transmission: relation between infectivity and viral load: role of
sexual networks; importance of non-sexual routes in transmission:
differences between HR- and LR-HPVs: inconsistent findings
regarding condom protection

Source: Franco EL et al.. Chapter 29: Knowledge gaps and priorities for research on prevention of HPV infection and cervical cancer.

Vaccine 24S3, 2006.
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Knowledge Gaps -- Screening

Table 2

Essential findings, gaps in knowledge, and priorities for research on screening for cervical cancer

Research areas Findings that are essential to assist prevention efforts Gaps in knowledge and research priorities

Role of Pap cytology Conventional cytology has been the mainstay of cervical — Strategies to achieve high coverage and to eliminate disparities in
cancer prevention for decades; large population access; slrategies to empower women in developing countries to
coverage, centralized coordination, and quality enable them to have access to screening: experience with
assurance are the essential components of an effective screen-and-treat approaches: experience with liquid-based cytology
screening programme; implementation often in resource-limited settings; cost-effectiveness of liquid-based
unsuccessful in middle-resource or developing cytology and automated cytology: performance parameters of
countries: liquid-base cytology helps improve efficiency  cytology under conditions of low lesion prevalence, such as those
of screening likely to follow vaccination

HPV testing in screening Substantially more sensitive and slightly less specific Determine safety of follow-up pericds above 3 years for women
than cytology in primary screening: efficacious in who are HPV and cytology negative: determine optimal follow-up
triaging women with atypical squamous cells of for HPV-positive, cytology-negative women: effectiveness of
undetermined significance (ASCUS) smears; efficacious  self-collected samples in different settings; efficacy of
in monitoring lesion recurrence in women treated for point-of-care, simpler HPV testing technologies: Can HPV testing
cervical neoplasia (CIN) be used as the primary screening test followed by cytologic triage

of HPV-positive women? Demonstration projects to monitor cancer
incidence: cost-effectiveness of screening algorithms among
HPV-vaccinated women: role of HPV typing as prognostic tool;
evaluate utility of differential surveillance for infections with HPVs
16, 18, and 45; utility of viral load measurements in triage; evaluate
health promotion strategies that minimize anxiety related to
screening and HPV testing

Visual inspection With adequate training and continued quality assurance Effectiveness in combination with screen-and-treat strategies;
can be effective in prevention comparison with HPV testing in low resource areas
Role of molecular HPY mRNA, pl6, proliferation markers are good Performance characteristics under a wide range of clinical settings
markers, markers and predictors of high grade lesions: and in screening conditions: evidence that they represent
physico-optical physico-optical methods are promising as real-time tools  cost-effective additions to cervical cancer control; research on
methods in screening microarray technology to improve prognosis
Uianiv ¢ vnanv

Source: Franco EL et al.. Chapter 29: Knowledge gaps and priorities for research on prevention of HPV infection and cervical cancer.
Vaccine 24S3, 2006.
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Knowledge Gaps d HPV Vaccines

Table 3

Essential findings. gaps in knowledge, and priorities for research on prophylactic HPV vaccines

Research areas

Findings that are essential to assist
prevention efforts

Gaps in knowledge and research priorities

Mechanisms of protection

Clinical trials and
demonstration projects

Vaccine delivery

Next generation of
vaccines

cancer
ontario

Source: Fran
Vaccine 24S3, 2006.

Virus-like particle {VLP) vaccines induce a
strong immune response, including high-titer
neutralizing antibodies, that is protective
against persistent HPV infection and cervical
precancerous lesions

By mid-2006 phase II trials have been
completed and phase III trials have begun to
confirm that strong type-specific protection
against persistent HPV infection and cervical
dysplasia is achieved with both candidate
vaccines

Vaccination is among the most cost-effective
public health measures for disease
prevention: maximum impact of vaccination
expected in developing countries with high
cervical cancer rates: worldwide experience
with hepatitis B vaccination serves as useful
model to anticipate problems in delivery; key
importance of World Health Organization
and donor institutions to ensure consistency
in distribution and acceptability

Preclinical studies suggest that candidates
might address limitations, such as high
production costs, need for cold chain,
requirement for three intramuscular
injections, type-restricted efficacy. and lack
of therapeutic activity

Determine the extent of cross-type neutralization induced by VLPs
in in vitro assays; establish an immune correlate of protection;
determine if post-vaccination exposure to HPV under normal
conditions boosts immune responses; determine if type
replacement occurs in populations with high vaccine coverage;
determine if herd immunity is induced

Determine duration of protection: determine degree and duration of
cross-protection against types not included in the vaccine;
determine safety and efficacy of the vaccines in HIV and other
immunocompromised individuals according to degree and changes
in immune function; determine efficacy in males and in blocking
sexual transmission: determine the impact of vaccination on
prevalent infections: determine vaccine efficacy against other
anogenital and oral infections and lesions

Surveys to determine disease burden, HPV type prevalence, and
vaccine acceptability in key understudied areas; health promotion
research to improve vaccine acceplability in culturally diverse
settings: demonstration projects in select countries may be useful to
stimulate acceptance and demand for the vaccine: development of
“investment cases” needed to highlight the potential benefits of
HPV vaccination in specific settings: generation of intellectual
property “maps” would help provide freedom to operate
information for potential regional producers

Will the experience with safety and efficacy of first generation of
vaccines reveal correlates of protection to simplify clinical
development of newer vaccines? s commercialization realistic
given the intellectual property constraints? Develop communication
strategies to prevent health authorities in some countries to delay
implementation of existing vaccines under the assumption that a
second generation ovac_cjncs is on the way

PiIeV O O V c O
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Knowledge Gaps dIntegration of Vaccines

into Screening Programs

Tahle 4

Essential findings, gaps in knowledge, and priorities for research on the integration of HPV vaccines into cervical cancer screening

Fesearch areas

Findings that are essential to assist
prevention efforts

Gaps in knowledge and research priorities

Cost effectiveness of
interventions

Impact of vaccination on
screening

Balance of marginal benefits for combining
HFV vaccination to screening: current
inequity: cost-effective interventions are
available but unused in developing countries,
whereas expensive interventions often used
in developed countries for marginal gains,
wider international problem of lack of equity
in healthcare in developing countries

Screening will have to continue because of
lack of vaccine coverage for all oncogenic
HPV types, presumed lack of therapeutic
efficacy. and to monitor loss of protection;
decrease in prevalence of cervical
precancerous lesions will lower the positive
predictive value of cytology; potential
situation to avoid: favoring vaccine uptake
among women who are more likely to be
screened while not doing enough to promote
vaccination among those who fail to comply
with screening

What are the cost implications for screening being met from a
different source than those covering costs for HPV vaccines? How
will a vaccine against HPV compete for resources with other
vaccines aimed mainly at preventing childhood disease and
mortality? Operational research on the design and acceptability of
services, research on how to increase coverage of screening,
demonstration projects to show that disease incidence will not
increase from less aggressive screening and treatment with new
technologies: research on screening follow-up algorthms (see
Table 2)

Will the performance characteristics of cytology suffer in
conditions of low lesion prevalence? Can liquid-based cytology and
automated technologies help prevent the possible loss of sensitivity
and specificity of cytology? Can HPV testing followed by cytologic
triage serve as a more rational approach to screen vaccinated
women? Can age of screening onset be raised in vaccinated
women? Can infection and cytology registries serve as a
surveillance tool to monitor the effectiveness of vaccination? Health
promotion studies of barriers to vaccine uptake and screening

74

Source: Franco EL et al.. Chapter 29: Knowledge gaps and priorities for research on prevention of HPV infection and cervical cancer.

Vaccine 24S3, 2006.



Knowledge Gaps dImplementation of HPV
in Immunization Programs

Table 5

Essential findings. gaps in knowledge, and priorities for public health policy concerning implementation of HPV vaccines into immunization programmes

Public health areas

Findings that are essential to assist
prevention efforts

Gaps in knowledge and public health priorities

Decision making

Safety, quality and
efficacy of vaccines

Post-market surveillance

Vaccine acceptability

Delivery costs

cance
ontari

World Health Organization (WHO)
establishes licensing criteria based on best
available scientific evidence for advising
member countries: key criteria: vaccine
efficacy from phase III trials, disease burden
and cost-effectiveness

Meeting vaccine performance standards is
the responsibility of manufacturers: adopt
guidelines proposed by WHO for National
Regulatory Authorities (NRA)

Post-licensing monitoring must be done via
g
phase IV studies

Misunderstanding and misconceptions about
transmission of HPYV, its role in cervical
cancer, and need for vaccination may
hamper vaccine acceptability

Experience with tiered-pricing and pooled
procurement used for other
vaccine-preventable diseases

Proper quantification of cervical cancer burden,
cost-effectiveness, and sustainability of vaccination in light
of existing cervical cancer control programmes must be
country and setting specific: need to establish
population-based tumor registries in sentinel areas to
monitor post-vaccination effects

Should individual countries that can afford the costs of
independent monitoring establish their own NRAs?
International agreement on immunological correlates of
protection and feasible trial endpoints

Need to determine efficacy and safety in conditions such as:
(i} incomplete doses, (ii) simultaneous administration of
other vaccines, (iii) underlying chronic and infectious
diseases that may compromise immune response or affect
safety. (iv) long-term follow-up, (v) suboptimal delivery:
determine efficacy against other HPV-induced diseases;
determine risk of diseases that could be linked to side
effects of vaccination

Determine societal determinants of vaccine acceptability:
Inform decision makers about the benefits of vaccination to
prevent delayed implementation; Determine most effective
means of communicating HPV- and cervical cancer-related
information to healthcare providers and the population:
Determine factors contributing to refusal to vaccinate

Concerted effort among WHO, GAVL country stakeholders

and vaccine suppliers to secure affordable vaccine costs for

developing countries: provide incentives for developing

countries to accelerate the introduction of HPY vaccines;

investigate feasibility of a strategy of advanced market

commitment to guarantee vaccine availability at a

reasonable cost 75

Source: Franco EL et al.. Chapter 29: Knowledge gaps and priorities for research on prevention of HPV infection and cervical cancer.

Vaccine 24S3, 2006.



