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What are the disagreements?
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What are the disagreements?
Valid observational designs are those that:
• Have individual data directly linking a
woman’s screening history to her cause of
death
• Have sufficient follow-up
follow up because one
needs long term observation to see the
benefit in terms of reduced mortality

“it takes 10.7 years to prevent
one death from breast cancer for
1000 women screened”
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EUROSCREEN mortality group
• Denmark
– Elsebeth Lynge
– Sisse Njor

• Italy
– Eugenio Paci
– Nereo Segnan

• Sweden
– Håkan Jonsson
– Lennarth Nyström

• The Netherlands
– Mireille Broeders
– Ellen Paap

• UK
– Stephen Duffy
– Natalie Massat
– Sue Moss

Review of published papers
• Systematic search of Pubmed (02/2011):
– 5011 papers identified
– 122 papers reviewed

• Studies included – study design:
– Trend studies (n=17)
– Incidence-based mortality studies (n=20)
– Case-control studies (n=8)
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Incidence-based mortality studies

Cohort studies

No disease

Disease

No disease

Disease
http://phprimer.afmc.ca/
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IBM studies
• Including only BC deaths occurring in
women with
ith BC diagnosed
di
d after
ft their
th i first
fi t
invitation to screening
• Intention-to-treat (ITT) analysis: comparing
women invited to not invited - based on
invitation to avoid selection bias

IBM studies
• 20 studies identified
– 4 studies reported on data already used in
other studies – not considered
– Majority of the studies:
Sweden (n=8)
(
)
Finland (n=7)
overlapping data
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IBM studies
• Need a non-invited comparison group
• Preferably individual data
• Incidence-based BCM in a population:

=

BCM in women invited for screening
-----------------------------------------------Expected BCM without screening

Challenges
Expected BCM without screening:
• A cohort of women not yet invited to screening
• Historical data from the same region as well as
historical and present data from a region without
screening
g
• Historical data from the same region - if deemed
necessary, adjusted for changes in BCM over
time, based on changes in BCM in nonparticipants
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IBM studies

Time
period

Screening
areas

Non screening
areas

Before
screening
period
S
Screening
i
period

Historical
control group I

Historical
regional control
group II
R i
Regional
l control
t l
group III

STUDY
GROUP

Challenges
Adjustment for lead time:
• BC cases are diagnosed earlier in screened
women than in non-screened women
• In studies where the follow-up period continued
after the end of the accrual p
period more cases –
and thereby more BC deaths – will be included in
the study group compared to the control group
• The reduction in BCM due to screening will
therefore be underestimated
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Challenges
Sufficient follow-up time:
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REPLY

Variation between regions
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Variation between regions
Region
g
I
Region II
Region III
Region IV
Region V
Region VI

Overall

11.5%
-7.5%
63.2%
-4.9%
3.6%
-33.5%

9.9%

Regions I-III 31.7%
Regions IV-VI 3.6%

Re--analyses Njor et al
Re
Long and more
“Long”
balanced follow-up
RR = 0.81 (0.62–1.05)

“Short” and
unbalanced follow-up
RR = 0.99 (0.71–1.37)
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Prior screening

“During the years 1996 – 2002, 64% of first participants in the
organized program reported to have been examined previously”

IBM studies: women invited vs not invited
25% reduction
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IBM studies: women screened vs not screened
38% reduction

Case
Case-control
control studies
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Case-control studies

Unexposed
Exposed

Unexposed
Exposed

http://phprimer.afmc.ca/

Case-control studies
• 8 studies included – similar design
• Compare cases (women who died of
breast cancer) to controls (sampled from
the same population) with respect to
screening history:
– Economic research strategy
– Individual data – exclusion of prevalent cases
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Challenges
Compare cases to controls:
• Selection of controls – at risk for BC death,
opportunity for screening, mostly matched
• Screening history before diagnosis of case
– ever vs. never screened
– screened in the p
period jjust before diagnosis
g
of
the case vs. not screened in this period
• Bias, in particular due to self-selection – women
screened vs. not screened
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What is self-selection?
screened

Æ BCM rate

nonscreened Æ BCM rate

odds ratio = 0.50
50% mortality reduction

• Is there selective uptake of screening?
• Is the baseline risk for breast cancer death different in
screened and nonscreened groups independent of screening
benefit?

What is self-selection?
screened

Æ BCM rate
odds ratio = 0.50

nonscreened Æ BCM rate

50% mortality reduction

Statist. (2002)
• Appl.
Is there
a higher baseline BCM rate in women who participate
51, Part 2, pp. 235-243
in the screening programme? Æ ‘real’
real OR < 0.50
0 50

Correcting for non-compliance bias in case-control studies
to evaluate cancer screening programmes

• Is there a higher baseline BCM rate in women who do not
Stephen
W. Duffyin
and
Jack
Cuzick, Imperial
participate
the
screening
programme? Æ ‘real’ OR > 0.50
Cancer Research Fund, London, UK
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Estimation of self-selection
BCM rate in non-attenders
Selection factor:

BCM rate in not-invited

6.72
=

5.60

Selection factor = 1.2
adjusting OR with self-selection factor Æ
participation = 80%, OR = 0.50
0.80 x 0.50 x 1.2

Æ OR = 0.63

1 – ((1-0.8) x 1.2)

Estimation of self-selection
Needs a not-invited comparison group:
• Based on RCTs
• Based on contemporaneous control group
• Based on pre-screening control group
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Estimation of self-section
follow-up for breast cancer deaths

Breast cancer cases

PY Not invited

1990

1995

Estimation of self-selection
follow-up for breast cancer deaths

Breast cancer cases

PY Invited

1990

1995
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Correction for self-selection
Country

OR (95% CI)
Unadjusted

Correction factor OR (95% CI)
for self-selection Adjusted for
self-selection
lf l ti

UK

0.35 (0.24-0.51)

1.36

0.52 (0.32-0.84)

Wales

0.62 (0.47-0.82)

1.36

0.75 (0.49-1.14)

Iceland

0.59 (0.41-0.84)

1.17

0.65 (0.39-1.09)

Netherlands

0 30 (0
0.30
(0.14
14-0
0.63)
63)

0.84

0 24 (0
0.24
(0.10
10-0
0.58)
58)

Italy

0.46 (0.38-0.56)

1.11

0.55 (0.36-0.85)

Australia

0.59 (0.47-0.74)

1.36

0.70

Netherlands – Paap et al – Cancer Causes Control 2010

CC-studies: women screened vs not screened
48% reduction
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CC-studies: women invited vs not invited
31% reduction

Summary
pact o
at o based sc
ee g
Impact
of popu
population-based
screening
for breast cancer in Europe:
• 25% - 31% BCM reduction – women invited
• 38% - 48% BCM reduction – women screened
• 28% - 36% BCM reduction – before / after
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Summary

• Estimates of BCM reduction using different
observational study designs – similar to RCTs
• The most valid designs have longitudinal
individual data – either IBM or CC approach
• Much of the controversy is due to the use of
inappropriate methodological approaches
• Full effect of service screening not yet estimated

Summary

• There will be no new trials …..
• Observational studies will be the main
contributors of new information
Case-control studies of the efficacy
y of
screening for cancer: can we earn them
some respect.
Weiss N. J Med Screen 1997;4:57-59
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