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Introduction

In the Netherlands, there are three cancer screening programmes: for cervical
cancer (CC), colorectal cancer (CRC), and breast cancer (BC). It is important to
evaluate the current cost-effectiveness of these screening programmes every few
years. A cost-effectiveness analysis (CEA) provides insight whether the objectives
of the screening programmes are being achieved. The results of the analyses show
how efficient the budget for the screening programmes is being used.

Research question: What is the cost-effectiveness of the
three current cancer screening programmes, taking into
account new treatment costs, recent changes in the
programmes, and the updated screening costs?

Methods

For the analyses, three different Microsimulation SCreening ANalysis (MISCAN)
models for cancer were used (MISCAN-Cervix, MISCAN-Colon, MISCAN-Breast).

For each screening programme, a cohort model was applied in which a cohort’

of 100 million individuals is simulated (over their entire lifetime), who are eligible
for starting in their respective screening programme in 2025. In this way, for each
screening programme, a cohort is simulated that experiences the current screening
programme. The impact of past screening strategies is therefore not included.

To answer the research question, two scenarios are simulated and compared:
one with screening and one without screening.

1 For the cervical cancer screening programme, three different cohorts are simulated:
a fully unvaccinated cohort, a mixed cohort, and a fully vaccinated cohort.


https://www.erasmusmc.nl/en/

Cost-effectiveness is summarized using the Incremental Cost-Effectiveness Ratio (ICER).
This was calculated by dividing the total programme costs minus the costs of the
no-screening scenario by the health effects of the program minus the health effects in
the no-screening scenario (a). Health effects are expressed in Quality-Adjusted Life Years
(QALYs) (i.e. a measure that adjusts each year of life for the health-related quality of that
year).

Costsscenario with screening - COSts scenario without screening
(a) ICER =

QALYsscenario with screening - QALYS scenario without screening

The costs were broken down into several components:

e The cancer treatment costs (initial phase of the cancer treatment, continuous phase
of the cancer treatment and palliative phase for people with cancer);

e The costs of screening (primary screening process, diagnosis and treatment of
precancerous lesions and false-positive referrals);

e The palliative phase for people without cancer?.

Furthermore, the estimated costs from the model have been converted to costs for the
entire target population per screening programme for the calendar year 2025. This
allowed us to estimate the expected costs and savings in a single calendar year, assuming
a fully implemented and stable screening programme. The investments and savings
were calculated by taking into account the actual numbers of primary tests, follow-up
examinations, and detected cancers, as reported in the national monitoring reports of
the screening programmes.

2 Palliative care for people with cancer is included in the cancer treatment costs. People without cancer also
incur palliative care costs when they pass away.
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Key results

Effects of screening

All three screening programmes lead to a reduction in cancer mortality and gains in QALYs
(Figure 1). The effect on cancer mortality and QALYs per 100,000 people is greatest for
breast cancer. The cervical cancer and colorectal cancer screening programmes also prevent
cancer cases by detecting and treating precancerous lesions. This is not the case for breast
cancer, as no precancerous lesions are found; in fact, slightly more cancers are detected
in the screening scenario that would not have been found otherwise (overdiagnosis).

The number of cancer cases prevented in colorectal cancer screening per 100,000 people
is substantially higher than in cervical cancer screening, mainly because colorectal cancer
is more common.
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Figure 1/ Prevented cancer cases? prevented cancer deaths and QALYs gained per
screening programme (per cohort for CC) per 100.000 individuals.

Abbreviations: QALY, quality-adjusted lifeyear; CC, cervical cancer; CRC, colorectal cancer;

BC, breast cancer.

3 In the breast cancer screening, no precancerous lesions are detected and therefore no cancer cases are
prevented; instead, more cancer cases (at an earlier, more favourable stage) are found due to screening.



Costs at the cohort level

Figure 2 shows the budget impact of the screening programmes. The budget impact
is calculated by comparing the costs of screening against the savings in healthcare.

It shows where savings occur in the screening scenario and where costs are actually
higher. Cancer treatment costs are lower in the screening scenarios. For the cervical
cancer screening programme (for the unvaccinated and mixed cohorts) and the
colorectal cancer screening programme, it is clear that these savings exceed the costs
of screening. For the breast cancer screening programme, the only visible change is a
reduction in the palliative care phase for people without cancer. This is again because
no cancers can be prevented, only detected.

Budget impact per 100.000 people (€ million, undiscounted)
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Figure 2 / Budget impact (per cohort for the cervical cancer screening programme)
broken down by different cost categories (palliative phase for people without cancer,
screening process, diagnosis and treatment of precancerous lesions and false-positive
referrals, initial phase of cancer treatment, continuing phase of cancer treatment, and
palliative phase for people with cancer).

Abbreviations: CC, cervical cancer; CRC, colorectal cancer; BC, breast cancer.
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Cost-effectiveness

Figure 3 shows the gained QALYs plotted against the net costs of the screening programmes,
including the associated ICER. The cervical cancer screening programme (unvaccinated
cohort) and the colorectal cancer screening programme are cost-saving. In the figure,
the cervical cancer screening programme (mixed cohort) and the breast cancer screening
programme lie above the cost-effectiveness threshold lines of €20,000 and €50,000

and are therefore considered cost-effective. The cervical cancer screening programme
(vaccinated cohort) lies below the cost-effectiveness threshold lines in the figure and is
therefore not considered cost-effective. The differences in cost-effectiveness between
the three screening programmes have multiple causes, such as costs of the screening
process, savings on treatments, and potential health gains.
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Figure 3/ Gained QALYs from the screening programmes (per cohort for the cervical
cancer screening programme) compared against costs (per 100,000 people).

The Incremental Cost-Effectiveness Ratio (ICER) is reported, and the cost-effectiveness
thresholds (€20k/QALY and €50k/QALY) are shown.

Abbreviations: CC, cervical cancer; CRC, colorectal cancer; BC, breast cancer; c.s., cost saving;
ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted lifeyear.



Estimated costs at a population level

The estimated costs 100,000 individual have been converted to costs for the entire target

population per screening programme. The estimates below describe the long-term costs
and savings of the screening programmes, assuming they are fully implemented and
stable.

Estimation of costs at a population level
In one calendar year:

cct CRC BC
Invest €29M Invest €32M Invest €95M
Save €52M Save €104M Save €60M
Total -€23M Total -€72M Total +€35M

4 For the cervical cancer screening programme, this has only been calculated for the unvaccinated cohort
because the inclusion of vaccinated women has only started since 2023.
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Conclusion

The current screening programmes for cervical cancer, colorectal cancer, and
breast cancer provide substantial health benefits at relatively low costs, below
the cost-effectiveness thresholds of €20,000 and €50,000. The colorectal cancer
screening programme is even cost-saving, and the cervical cancer screening
programme is cost-saving for unvaccinated cohorts.

The newly updated treatment costs and updated screening costs have not led to
different conclusions in the cost-effectiveness analyses of the colorectal and breast
cancer screening programmes compared to earlier analyses (1, 2). For the cervical
cancer screening programme, the savings on cancer treatments due to screening
are greater than previously estimated. (3)
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