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Cost-effectiveness analysis of different
HPYV vaccination strategies using the
Cancer Risk Management Model
(CRMM) and HPV Microsimulation
Model (HPVMM)
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Who We Are

 The Canadian Partnership
Against Cancer is an independent
organization funded by the federal
government to accelerate action
on cancer control for all
Canadians.
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Microsimulation models, such as the Partnership’s HPV

Microsimulation Model (HPVMM) and Cancer Risk Management
Model (CRMM), allow decision-makers to measure the effects of
proposed interventions before they are implemented. This presents
opportunities for accelerated and collaborative decision-making and
coordinated cancer control strategies.
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Assumptions

3. Vaccinate :
4. Vaccinate
2. Vaccinate Girls Only :
Vaccmate Girls and
Girls Only plus Catch-
Girls Only Boys
Up Program

HPV Vaccination Quadrivalent

Age at
12
Vaccination

HPV Vaccine Girls: 70% Girls: 85% Girls: 70% Girls: 70%

Boys: n/a Boys: n/a Boys: n/a Boys: 30%

Participation
Rate:

S year catch-
up program
n/a n/a for girls 13- n/a
17; 50%
participation
Vaccine Efficacy 100% effective, 100% of the time

. Cervical screening in 70% of women aged 21-69, every 3
I Screening —— 6 I

Catch-Up
Program




HPV 16/18 prevalence in females
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Cervical cancer incidence
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Cervical cancer incidence

« 1,800
3
g 1,600
S
= 1,400
2 1,200
Z ’
P
© 1,000
G
o
%) 800
%
8 600 — 1. Vaccinate girls only (70%)
% 400 ——2. Vaccinate girls only (85%)
Z. 200 —3. Vaccinate girls only (70%) plus catch-up (50%)
—=4. Vaccinate girls (70%) and boys (30%)
0]
2007 2012 2017 2022 2027 2032 2037 2042 2047

*non-age standardized




Total cervical cancer incidence
(2007-2050)
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Total cervical cancer deaths
(2007-2050)
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Average annual cost
(2007-2025)

u Cost of HPV vaccination m Cost of screening = Cost of non-screening treatment

$1.6

m Cost of treating warts ® Cost of cancer treatment

Billions

$1.4

$1.2

$1.0

$0.8

$0.6

$0.4

$0.2

$0.0
1. Vaccinate girls only 2. Vaccinate girls only 3. Vaccinate girls only 4. Vaccinate girls (70%)

*Undiscounted (70%) (85%) (70%) plus catch-up (50%) and boys (30%)



Incremental Cost-Effectiveness Ratios
(ICERs)
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Incremental cost-effectiveness ratio

(ICER=ACost/AQALY)

$0.5
® 4. Vaccinate girls (70%) ICER=$68.000
$0.4 and boys (30%) ® ’

Billions

-
S $0.3 _ _
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ks $0.2 1 (85%)
3)
= 0.1
g = 3 A 3. Vaccinate girls only
‘é’ S $0.0 (702/0) plus catch-up
2 g $0.1 (50%)
O ®
= E -%0.2
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Increase in health-related quality-adjusted life-years (QALY)

*Both costs and outcomes are
discounted by 3%

*compared to vaccination rate of 70%



Conclusion

 Based on the scenarios evaluated for this
presentation using the HPVMM-CRMM, the most
cost-effective strategy would be to offer a catch-up
program to older girls over and above vaccinating
12 year old girls, as compared with increasing
participation in 12 year old girls or including boys
in programs with similar assumed coverage rates.

« Evaluating a wider range of vaccination strategies
would be useful including sensitivity analysis
around changes to screening programs in terms of
age, frequency and use of HPV DNA testing.



Limitations

Model does not take into account:

— Health utilities for precancerous states
and anogenital warts

— HPV association with other cancers

— Other considerations (e.g. no
vaccine /immunity cross protection, no
same-sex relationships, no
provincial /territorial variability in sexual

behaviour/virus transmission and vaccine
strategy)
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Who's Using It?

40%
CRM Users by Sector CRM Users by
350 Province
30% - m Ontario
M British Columbia
25% m Alberta
b
H Nova Scotia
B Quebec
20% - .
B Manitoba
Newfoundland
15% - [% Saskatchewan
10% -
5% -
0% | | h
Cancer Agency  Provincial University Federal Research Other Unknown
Ministry Government



Parameter: Cervical cancer screening and pre-cancer treatment costs

Types of test Cytolo Cytolo Initial
and treatment

in HPV
cervical
cancer
screening

Base case
scenario
(default)
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