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Screening is, however, testing of healthy people for diseases which have so far not

given rise to symptoms. Aside from its beneficial effect on the disease specific

mortality or incidence, screening might therefore also have some negative side effects
for the screened population.

Health care providers should know all theotential benefits and risks of screening

for a given cancer site before embarking on new cancer screening programmes. For
the informed OPu_bhc of todayjt is furthermore necessary to present these
benefits and risks in a way which allows the individual citizen to decide on
participation in the screening programmes for her or himself.

The purpose of this document is to give recommendations on cancer screening in
the European Union. These recommendatienisiress the people, the politicians
and the health administrations of the Member States, the European Commission

and the European Parliament ‘




EUROSCREEN : a cooperative group that includes experts involved in
planning and evaluating most of the population - based screening
programmes in Europe.
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Benefit:
breast cancer mortality reduction

ATrends

Ancidencebased Mortality
ACase control study

The impact of mammographic screening on breast cancer
mortality in Europe: a review of observational studies

Mireille Broeders, Sue Moss, Lennar th MNystrom, Sisse MNMjor, Ha kan Jonsson, Ellen Paap.

Nathalie Massat, Stephen Duffy, Elsebeth Lynge and Eugenio Paci, for the EUROSCREEMN
wWorking Group
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Incidence;Based Mortality (IBM) studies

Including only BC deaths occurring in women
with BC diagnosed affer their first invitation to
screening

A Intention -to-treat (ITT) analysis: comparing
women /nvited to not invited - based on
Invitation to avoid selection bias

AAnalysis by attendance comparing women
screened with not screened - correcting for self
selection bias

ORIGINAL ARTICLE

Breast cancer mortality in mammographic screening in
Europe: a review of incidence-based mortality studies

Sisse Njor Lennarth Nystrom, Sue Moss, Eugenio Paci, Mireille Broeders, Nereo Segnan,
Elsebeth Lynge and The Euroscreen Working Group (members listed at the end of the paper)



IBM: the problem of comparison group and

estimate of underlying trend

Time period Screening area Non screening
areas
Before Historical Historical
screening control group | regional control
period group Il
Screening STUDY GROU Regional contro
period group Il

Breast cancer mortality in mammographic screening in
Europe: a review of incidence-based mortality studies

Sisse Njor, Lennarth Nystrom, Sue Moss, Eugenio Paci, Mireille Broeders, Nereo Segnan,
Elsebe I‘\ Lynge and The Euroscreen Working Group (members listed at the end of the paper)

J Med Sareen 2012;19 Suppl 1:33—41
DOI: 10.1258/jms.2012.012080




IBM studies

Critical 1ssue :

Mave individual data  directly linking a
womanos screening his
death

AHave sufficient follow -up because one
needs long term observation to see the
benefit in terms of reduced mortality



IBM studieswomen invited vs not invited

Study RR Lower Upper
Hakama 1997 076 053 1.09
Qlsen 2005 075 063 084
Sarkeala 2008 072 051 097
Faci 2002 081 064 1.0
Koalager 2010 088 073 1.05
Ascunce 2007 058 044 075
SOSSEG 2006 0.73 0649 077

sSummary {(Random) 0.75

ORIGINAL ARTICLE
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The impact of mammographic screening on breast cancer
mortality in Europe: a review of observational studies

Mireille Broeders, Sue Moss, Lennarth Nystrom, Sisse Njor, Hakan Jonsson, Ellen Paap,
Nathalie Massat, Stephen Duffy, Elsebeth Lynge and Eugenio Paci, for the EUROSCREEN

Working Group
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IBM studies:
women screened vs not screened (adjustment for
selection (Duffy, 2002)

38% reduction

Study RR Lower Upper

Halkama 1997 071 045 1.13 -

Dlgsen 20045 063 05 0,79 -

Sarkeala 2008 065 041 1.05 &

Faci 2002 058 028 1.22

Kalager 2010 082 062 1.1 =

Ascunce 2007 07 0.3 073 =

SOSSEG 2006 059 052 067 —l—

sSummary (Random) 062 056 069 *"'

| | | | 1

0.4 0.6 0. 1 1.2
The impact of mammographic screening on breast cancer Risk ratio “:.I:.]I

mortality in Europe: a review of observational studies

Mireille Broeders, Sue Moss, Lennarth Nystrom, Sisse Njor, Hakan Jonsson, Ellen Paap,
Nathalie Massat, Stephen Duffy, Elsebeth Lynge and Eugenio Paci, for the EUROSCREEN
Working Group



Casecontrol studies

A traditional design to assess effectiven

ORIGINAL ARTICLE

The impact of mammographic screening on breast cancer
mortality in Europe: a review of observational studies

Mireille Broeders, Sue Moss, Lennarth Nystrom, Sisse Njor, Hakan Jonsson, Ellen Paap,

Nathalie Massat, Stephen Dufty, Elsebeth Lynge and Eugenio Paci, for the EUROSCREEN
Working Group

J Med Screen 2012;19 Suppl 1:14-25
DOI: 10.1258/jms.2012.012078



Design Challenges in screening CC

ASelection of controls 7 at risk for BC death,
opportunity for screening (time at
diagnosis), mostly matched
AScreening history before diagnosis of case
Aevervs. never screened
Ascreenedin the period just before diagnosis of
the case vs. not screenedn this period

ABias, in particular due to self -selection 1
women screened vs. not screened



Case Control studies: a traditional tool to assess
screening effectiveness
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CCstudieswomen screened vs not screened

48% reduction

Study OR Lower Upper

Gabe 2007 065 0.39 1.04 -

Fuliti 2003 055 036 035 O

Otto 2011 051 04 066 ——

YVan Schoor 2071 023 012 06 0

Faap 2010 024 01 058 O

Allgood 2008 052 032 034 B

Fielder 2004 072 049 114 0

Summary (Random) 052 042 065 *
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The impact of mammographic screening on breast cancer Odds ratio (Cﬂrrected)

mortality in Europe: a review of observational studies

Mireille Broeders, Sue Moss, Lennarth Nystrom, Sisse Njor, Hakan Jonsson, Ellen Paap,
Nathalie Massat, Stephen Duffy, Elsebeth Lynge and Eugenio Paci, for the EUROSCREEN
Working Group



UK Independent

EUROSCREEN Working Group

Review, 2012 (2012)
Status in regard Invited Invited Screened
to screening
Measure of 20% 25% - 31% 38% - 48%

mortality reduction
(data source)

1965 2000

(randomised
controlled trials)

(European
observational
studies)

(European
observational
studies)




Breast Cancer Mortality Reduction: conclusion

AThe evaluation of the breast cancer mortality reduction in
European observational studies confirmed the evidence of
efficacy of RCTs

AMethodological issues are important in observational study
epidemiology, in particular in terms of comparabillity of
population and /or self selection correction (f.ex SES)

AScreening is a necessary determinant of the diagnosis of breast
cancer (screen detection). Dilution of the analysis with breast
cancer cases who had not the opportunity to be screened shoud
be accounted for in study design (IBM for invited or screened)

AThere are 180 years of time difference between RCTs and
observational studies of service screening programs

ARCTs varied in study design and screening protocol, the same
(may be less) for observational screening studies in Europe



Balance of Benefits and Harms

AService screening outcomes  should be evaluated in terms of
benefits and adverse effects

AOverdiagnosis is the most important adverse effect

AOverdiagnosis is usually defined as the proportion of
confirmed cancer cases (invasive and in situ) diagnosed
during a screening episode that would not have come to
clinical attention if screening had not taken place
(Paci&Duffy,BCR,2005)



OVERDIAGNOSIS IN BREAST CANCER SCREENING:
A REVIEW OF THE EUROPEAN STUDIES

Research articles that gave an original estimate of
breast cancer overdiagnosis in population -based
mammographic screening programmes in Europe
were elegible for inclusion in this review.
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Adjustment for

Adjustment for

Estimate of

Paper temporal trend lead time overdiagnosis
Peeters, 1989 Not necessary No 11.0%
Paci, 2004 No Statistical adjustment 5.0%
Zahl, 2004 No No 45%-54%
Jonsson, 2005 No Statistical adjustment 0-54%
Olsen, 2006 Not necessary Statistical adjustment 7.0%
Paci, 2006 Yes Statistical adjustment 4.6%
Waller, 2007 Yes Compensatory drop 10.0%
Jorgensen, 2009 Yes No 31% - 41%
Puliti, 2009 Yes Compensatory drop 1.0%
Jorgensen, 2009 No Compensatory drop 33.0%
Duffy, 2010 Yes Compensatory drop 3.3%
Martinez-Alonso, 2010 No Statistical adjustment 0.4% - 46.6%
de Gelder, 2011 Yes Compensatory drop 2.8%
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ORIGINAL ARTICLE

Overdiagnosis in mammographic screening for breast
cancer in Europe: a literature review

Donella Puliti, Stephen W Duffy, Guido Miccinesi, Harry de Koning, Elsebeth Lynge,
Marco Zappa, Eugenio Paci and the EUROSCREEN Working Group (members listed at the end
of the paper)

J Med Screen 2012,00:1-15
DOI: 10.1258/jms.2012.012082
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Overdiagnosis in publicly orgsanised mammosraphyw
scCcreening programimes: systematic review of incidence
trends

Karsten Juhl Jersensen, ressesarcher Peter C Gotzsche, director
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Fig 8| Meta-analysis of overdiagnosis of breast cancer
(including carcinoma in situ) in publicly available
mammography screening programmes



A distinction must be done between:

iIncidence excess due to
lead time, needed for
screening efficacy in
reducing breast cancer
mortality

overdiagnosis, i.e. the
detection of cancers at
VErsuUs screening that would never
have clinically surfaced in the
absence of screening

Can we disantangle and quantify these two components?



400.000 women cohort, Italy

Invited in service screening and followed up after first invitation, by
attendance status (50 -69 years old at first invitation). Unpublished
data.

Breast cancer incidence by year of follow up since first
invitatjon in service screening

—o—Attenders -eo—-Non-attenders
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200.0 . .
¥ Incidenceand adecrease
100.0 the yearaiter. . Thisisthe
leadtime.
0.0
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Preliminary data, non published



OBSERVATIONAL STUDIES

Review I

Effects of study methods and biases on estimates of invasive
breast cancer overdetection with mammography screening:
a systematic review

Carné Biesheuvd, Alexandra Barratt, Kirsten Howard Nehmat Houssami Les rwag

A T h weoretically most robust method to estimate overdetection is the
cumulative -incidence approach with data from a randomised controlled
trial, in which there is more than several years of follow -up after screening
stops, and the control group is never screened .0

A | there is little or no follow -up after the last screen, there will be lead -
time bias that should be adjusted for statistical methods, otherwise the
estimate of overdetection will be too high .0 (adjusted for lead -time method)

Lancet oncology, 2007



ADJUSTMENT FOR BREAST CANCER RISK

A valid comparison group should include women
with comparable age range and with an underlying
BC risk similar to the screened population.

- When the incidence of the unscreened

population is derived from the pre -screening
period, an adjustment for the temporal trend is
needed.

- When the incidence of the unscreened
population is derived from a contemporaneous
not screened area, an adjustment for pre -
screening geographical differences is needed.

' @ STITUTO PER LO STUDIO
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ADJUSTMENT FOR LEAD TIME
We distinguish two methods to adjust for lead time:

Compensatory drop method (follow up of the cohort)

In the absence of OD, the initial increase in BC incidence in the
screened age groups will be fully compensated by a similar
decrease among older age groups were no longer offered
screening.

This method requires that a substancial number of women
have actually had the opportunity to be screened and have a
sufficient folloiw -up after the screening stops.

Statistical adjustment
If there is a short or no follow -up after the last screen, there
will be a lead time bias that should be adjusted for with
statistical methods.
@ STITUTO PER LO STUDIO
% ELAPREVENZIONE ONCOLOGICA




Rate of over-diagnosis of breast cancer 15 years after end of Malmo

mammographic screening trial: follow-up study

Sophia Zackrisson, Ingvar Andersson, Lars Janzon, Jonas Manjer, Jens Peter Garne

Cohort 1908-22, age 55-69, at 15 years after the end of
the screening period (no screening of the control group)

Screening period +32% (1.14to 1.53)
Follow up period -8%  (0.79to 1.06)

Overdiagnosis
estimate +10%  (1.01to 1.18)

Aln period 2 a non statistical significant decrease of incidence in the older cohort
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Figure 4.3 Meta-analysis of estimates of overdiagnosis: (a) excess cancers as a
proportion of cancers diagnosed over whole follow up period in women invited for
screening, (b): excess cancers as a proportion of cancers diagnosed during screening

peniod in women invited for screening
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Independent Breast
Screenlng Review

A report jointly commissioned by
Cancer Research UK and the Department of Health (England).

October 2012

Measure B : 10.7%

Measure C: 19%

Questa seconda misura usa un differente
denominatore, ma utilizza gli stessi dati



What is the best measure?

The Benefits and Harms of Breast
Cancer Screening:

An Independent Review Lancet , 2012

A. Excess cancers as a proportion of cancers diagnosed over whole follow up
period in unscreened women

BE. Excess cancers as a proportion of cancers diagnosed over whole follow up
period in women invited for screening

. Excess cancers as a proportion of cancers diagnosed during screening period
In women invited for screening

D. Excess cancers as a proportion ol cancers detected at screening in women
Invited for screening

Measure A is the traditional measure used in the Malmo Trial,
and in reviews as Jorgensen, 2009 and EUROSCREEN , 2012



SELECTED STUDIES We included 13 primary studies in our review, reporting 16
estimates of BC overdiagnosis in service screening in seven European countries
(The Netherland, Italy, Norway, Sweden, United Kingdom and Spain).

Adjustment for Adjustment for Estimate of
Paper temporal trend lead time overdiagnosis
Peeters, 1989 Not necessary No 11.0%
Paci, 2004 No Statistical adjustment 5.0%
Zahl, 2004 No No 45%-54%
Jonsson, 2005 No Statistical adjustment 0-54%
Olsen, 2006 Not necessary Statistical adjustment 7.0%
Paci, 2006 Yes Statistical adjustment 4.6%
Waller, 2007 Yes Compensatory drop 10.0%
Jorgensen, 2009 Yes No 31% - 41%
Puliti, 2009 Yes Compensatory drop 1.0%
Jorgensen, 2009 No Compensatory drop 33.0%
Duffy, 2010 Yes Compensatory drop 3.3%
Martinez-Alonso, 2010 No Statistical adjustment 0.4% - 46.6%

de Gelder, 2011 Yes Compensatory drop 2.8%




Six selected estimates adjusted for the major
sources of variability:

Table 3 Population, age range and cancer referred to of the six most reliable estimates of over-diagnosis, with unadjusted and
adjusted overdiagnosis estimates

Estimated excess Adjusted
Study Population Age range Cancers due to over-diagnosis ;aﬁ-mq{es*
Olsen et al.? Screened Screening ages Invasive + in situ 7.0%
Paci et al.?” Invited Screening ages Invasive + in situ 4.6%
Waller et ol % Screened Lifetime Invasive 10.0%
Puliti et al.® Invited Screening ages and older Invasive + insitu 1.0%
Duffy et al.?® Invited Screening ages Invasive 3.3%
de Gelder et al.*° Invited Lifetime Invasive + in situ 2.8%

*Adjusted to apply to screened women, to 50-79 ages and to include carcinoma in situ

average estimate = 6.5%

This I1s the summary measure for overdiagnosis in
screened women between 50 and 79 years, including,
carcinoma in situ, based on the studies which adequately
adjusted for underlying risk and lead time .



The variability in overdiagnosis estimates can also partly be
explained by other sources of variability as:

1) Application to screening or invitation:

2)

3)

Note that 4 out of 6 estimates considered pertain to the screening
target population (not to women actually screened), so strongly
depend on compliance.

Application to different age range:

Some studies estimated lifetime overdiagnosis, some overdiagnosis in
the screening age range and some in the screening ages and older.

Inclusion of all cancers (invasive and in situ) or in situ
only

Note that 2 of 6 estimates considered pertain to invasive cancers
only.



Major critical ponts

AMethodology is different between studies
overdiagnosisestimate is complexandthere isno
agreedmethodology

AThe use of aohort approach(the best option )is
still rare andlimited to older agegroups

AMost of the studiesare statistically adjustedfor
lead time (different methodologyand
assumptionsg

AStudieswith high level of the overdiagnosis
estlmatestyplcallx do not adjust for lead time and
/or underlyingrisk (excessofincidenceversus
overdlagn05|g






