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Problems at the start

» Cervical cancer screening has suffered from the lack of Randomised

Controlled Trials.

» Also in the Netherlands, screening for early detection of cervical
cancer and its precursors was initially poorly designed.
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Stepwise improvement

Cost-effectiveness analyses for a better screening schedule
Cost studies

Reducing negative screening effects

Enhancing positive screening effects

Assessment of new developments
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Methods and data

A computer model of epidemiology and screening (MISCAN)

Cost-effectiveness methodology

Epidemiological analysis

Registration of invitations, smear results, follow-up, final histological
diagnosis and cancer incidence and mortality




Building and upgrading of a valid model
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Studied epidemiology/etiology of cervical cancer

1. The risk of attenders was estimated at 0.74 of the average risk

. Regression of pre-invasive lesions is age-dependent, with a higher
proportion of regressive lesions developing before age 34

. The mean duration of pre-invasive stages (15 years) and sensitivity
of cytology (80% for CIN III) were estimated

. The median duration and sensitivity were tested against data on
iInterval cancers

. The risk in women born before 1930 is higher compared to the
younger birth cohorts

Sources: 1-3. van Oortmarssen GJ, Habbema JD. Br J Cancer 1991, 4. van Oortmarssen GJ and
Habbema JDF. Int J epi 1995, 5. Thesis: van Ballegooijen M. Rotterdam, Erasmus University, 1998
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Validity of the model, Mortality in the Netherlands

Observed
e Simulated w ith screening

— Simulated w ithout intervention
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Costs analysis

Based on Dutch organization charts, file studies and tariffs:

Costs of organization (fixed and variable costs)

Costs of screening

Costs of Follow up

Costs of treatment (pre-invasive/invasive/advanced disease)

Detailed studies:
Costs of pap smear
Costs of colposcopy

(Source: Koopmanschap et al. Soc Sci Med 1990)
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Cost-effectiveness analysis for better screening %Q: afvrn)
schedule: Efficient frontier

starting age

40 Scheduled
examinations

Source: van den Akker-van Marle et al. JNCI 2002
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Cost-effectiveness analysis for better screening -
schedule

Before:
The program cost €15.000 per LYG (screening interval 3 years, target
group 35-53 years)
Analysis:
Cost-effectiveness analysis showed that this program was suboptimal
Decision:
New screening program was implemented (screening interval 5 years,
target group 30-60 years)
After:

The program cost €9.000 per LYG (screening interval 5 years, target
group 30-60 years)

Source: van Ballegooijen et al. Cervical cancer screening programme: age ranges and intervals. An
updated cost-effectiveness analysis (In Dutch), 1993
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Reducing positive screening results

Before: 10% Bordeline/Pap2

Decision:

New pathology guidelines aimed to improve the specificity of the Pap
smear by downgrading the number of smears with sole
morphocytological signs of inflammation from a borderline to a
negative smear

After. 2% Boderline/Pap2

Source: Rebolj et al. Int J Cancer 2007
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Less repeats of insufficient smears

Before:
8.6% repeat smear due to ECC- (7.3%) and inadequate quality (1.3%)
Analysis:

No significant difference between proportion of pre-invasive lesions
detected after negative ECC- smears compared with negative ECC+
smears

Decision:

No repeat Pap smear after ECC- smears
After:

1.0% repeat smear (due to inadequate quality)

Sources: Bos et al. Am J Clin Pathol 2001, Rebol;j et al. Int J Cancer 2007
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Discouraging opportunistic smears

Before:
* Smears in target population with interval <2 years: 26% of all smears
« Smears taken before 30 years of age: 106.000

Analysis: Women participating in spontaneous screening were not at
higher risk for cervical cancer than women who used program
screening

Decision: Reimbursement of preventive smears taken outside of the
regular screening schedule has been abolished

After:
« Smears in target population with interval <2 years: 18% of all smears
» Smears taken before 30 years of age: 28.000 (-74%)

Sources: Bos et al. Eur J Cancer 2002, Rebolj et al. Int J Cancer 2007
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Stressing importance of attendance to screening

Before:
Participation rate: 40%, 5-year coverage: 69%
Analysis:

Attendance rate is a major determinant of the health effects and cost-
effectiveness of cervical cancer screening

Decision:
Measures to increase attendance (All professions involved in
organization)

After:
Participation rate: 66%, 5-year coverage: 77%

Sources: Koopmanschap et al. Int J Cancer 1990, Rebolj et al. Int J Cancer 2007
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Improving compliance in the follow-up after -
bordeline/Pap2 smears

Before: Timely follow-up: 47%

Decision: Better organization; reminders/monitoring

After: Timely follow-up: 86%

Source: Rebolj et al. Int J Cancer 2007
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Effect evaluation: Trend in cervical cancer mortality %Q:MM
and incidence in the Netherlands

Incidence rate ( Southern region NL)

Mortality rate ( Southern region NL)
Incidence rate (NL)

Mortality rate (NL)
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Effect evaluation: Screen history of cervical cancer - - o
cases

Invasive cased
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Total:

(Source: Bos et al. Int J Cancer 2006)
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Effect evaluation: Risk for cervical cancer after a - - ~:
negative smear

—— 1990-1995
= 1998-2006
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Source: Rebolj et al.
Time since negative smear (years) Int J Cancer 2008




?usmc
) ) ) 2 af vy
Effect evaluation: Risk for cervical cancer after - - ~:
several negative smears

—— 30-44 years
= 45-54 years

5 10 15
Time since the third negative smear (years)
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Source: Rebolj et al. BMJ 2009
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HPV testing in triage

From a cost-effectiveness point of view, it is recommended to include
HPV testing before referring to colposcopy

Source: Rebolj et al. Int J Cancer 2007




HPV-vaccination: Cost-effectiveness analysis

1 waccination at age 12 of 3 doses
5 wvaccinations (3 doses at age 12, 1 dosis at ages 22, 32, 42 and 52)
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Price per dose (€) (Base case €118) Source: de Kok et al Submitted
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Evaluation of new developments in screening

Cost-effectiveness analysis of:
Thin Layer Cytology
Automatic screening
Self testing
Vaccination in combination with screening

Primary HPV testing

Quality of life study
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Discussion

Perspective: societal or health care service?
Discounting costs and effects (NL: 4%, 1.5%)
Screening test: small per unit costs, large numbers
Linking quality to cost-effectiveness

Economics of attendance patterns

Economics of new developments
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Conclusions

Evaluation and monitoring with impact on decision making is possible
Registration of important items is a prerequisite

Good communication and consensus are crucial

Modeling and cost-effectiveness are important methodologies
Exciting and dynamic area of prevention

Many challenges for health economists




