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Study ID

Ina5-2006  2007-2008 2009
ggﬂgg:gﬂ Hgggzg 1 Numero totale i donne invitate IBBLA65  AGIBS02 2464701
Edinburgh """ | Numero di donne aderenti allnvito * 2.225.032 2579.655 1370272
'|I_'|\EVP0— County Trial : Adesione allinvito o 57% 56% 56%
Malmo-1 o Classi di eta
gtimﬁjm - 50-54 4% 53% 2%
Gothenburg — 55-59 B0%: 53% 59%
UK Age Trial -— 60-64 60% 60% 60%
Overall < 65-69 56% 56% 58%
Numero di donne esaminate (nel periodo considerato) * * 2.229.563 1554759
!\I ’ Wal d ! 1 99 1 Numero di donne richiamate per approfondimenti 139.617 144048
Percentuale di donne richiamate per approfondimenti 6,3% 5.6%
Numero di biopsie benigne 2138 1.964
Nummero di carcinomi diagnosticati allo screening W.}iﬂ -11.?!?
Numera di carcimomi duttali in sity diagnosticati allo screening _
Numero di carcinemi invasivi < 10 mm diagnosticati allo sceening im !ﬂ

* numero o donine che hanna accettata o fare una mammografia in sequito ad invito effettuata nel perioda consideratn;
* % pumern of dopne che hanno effeftuato una mammagrafia nel perada considerato, indipendentemente da quarnda & stato mandata [Tmita,

Figure 3 a. Breast screening programmes in the European Union in 2007, by programme type (population-
based; non-population-based; no programme or unknown) and country implementation status (population-based:
nationwide or regional, rollout complete or ongoing, , piloting and/or planning; non-population-based: nationwide
or regional). For definitions see the text (section 2.3).

Source: Furopean Commission (DG SANCO, 2007); TARC (ECMN and EUNICE projects, 2007)



e, J. Carweet (195N, =9, 9% O<E i% The Mocmillas Press Lad | 1549

Breast cancer screening programmes: the development of a momnitoring
and evaluation system

M.E. Day', DOE.R. Williams® & K. T. Khaw?

1A BT Bdasnenisddcs, 5 Shaflmrshwry Road, Cambridee AT 28F and ¥ Deparimend of Comrmarity Mecdicime, Cambrldes, LOR

It iz imnportant thar ke imftrodociion of Bresct soreeodmp is clossly momitored. The anticipated
wfToct om bBewssdt canoer msorbality will taks 10 pears or msore Telly @ emerpe, amd o9l cmly cocus bl @
subcessicn of more shorc-termn emed poines are mel, Tads Froms e Sweedish wo-coenly rasdomessd aoisl
provids larpgets 1hatl =should b scheved. following & kpeal progresson of complisncos with Be initaal
inwicatiom, prevalemes and giage dewinBaribon 21 e prevelesese porosre, Che raics ol interval canoers after ihe
inicizl screen., the pock-up mate and sape distdbstiom atl laber screening tests, e reie ol mrerval cancers afler
lmter besie, 1B absodubs pabd of adwsaacesd mr s Mg il IM Bafvisier] CRbeer Moy rate For evalaatios
puspsnses, historical data on siage &l disgnesis s desirmble; it is sugp=sted 1bas jussour ssz= is probably the
mosd relevant variable avadlable 1 most cases.

Int J Cancer. 1990 Aug 15;46(2):198-202.

Early indicators of efficacy of breast cancer screening programmes. Results of the Florence
District Programme.

Paci E, Ciatto S, Buiatti E, Cecchini S, Palli D, Rosselli del Turco M.

Source
Centro per lo Studio e La Prevenzione Oncologica, Epidemiology Unit, Florence, Italy.
Abstract

A mammographic breast cancer screening programme has been ongoing in the Florence District (Italy) since 1970 and a favourable
impact of screening on breast cancer mortality of women aged 50-70 has been shown by means of a case-control study. Two
hundred and eleven screen- and 116 interval-detected cancers in the period 1975-1986 have been identified, and detection rates
calculated, for first and repeated screening test (2nd to 7th). Overall, 22,980 subjects were screened and 44,988 repeated tests
performed. The observed number of interval cancers has been compared with the expected incident cancers and their ratio (O/E)
studied at different time intervals since last test. The O/E ratio at the third year since the last test was 0.98 for the age-group 40-49
0.50 (95% Cl: 0.23-0.95) and 0.39 (95% ClI: 0.26-0.94) for the 50-59 and 60-69 groups, respectively. The prevalence/incidence ratio
(P/1) was then calculated as an early indicator of efficacy. For the 40-49 age-group the P/I ratio at first test was 1.09, suggesting
poor anticipation of diagnosis. In contrast, for women 50-59 and 60-69 results suggest quite a good diagnosis anticipation (P/I:
3.14; 4.82), confirming the result of the previous case-control study on mortality reduction. The proportion of advanced carcinomas
(stage Il or worse) and 5-year survival have been analysed and discussed. The study confirms the opportunity of using early

indicators of screening efficacy for monitoring of screening services.
[ ]
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Roadblocks

Cancer Registries and Service Screening

Critical issue: Linkage of cancer registry cases with
screening database

 Early indicators (screened ad/or population based)
evaluation

1. Interval cancer cases

2. Cancer characteristics, in particular pTNM , grade
and biological markers

3. Surgical and chemo-radio treatment
QOutcome evaluation

1. Diagnostic modalities of all cases (Invited
(Screen detected, interval, others) and not
invited)

2. Mortality within incident cancer cases, by
diagnostic modality
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Annals of Oncology 14: 1312-1325, 2003

Oﬂglﬂﬂ] dl ticle DOI: 10.109%annonc/mdg3s3

Measuring progress against cancer in Europe: has the 15% decline
targeted for 2000 come about?

Conclusions: Cancer deaths in the EU were expected to rise from 850194 in 1985 to 1033083 in 2000. It is
estimated that there will be 940510 cancer deaths that year, due to the decline in risk observed since 1985. The
Europe Against Cancer programme appears to have been associated with the avoidance of 92 573 cancer deaths
in the year 2000. With few exceptions, most countries are experiencing declining trends in cancer death rates,
which seem set to continue, at least in the near future. Renewed tobacco control efforts are clearly needed for
women, and there is a strong case for the introduction of organized breast and cervix screening programmes in
all member states. Continuing to emphasize prevention within cancer control will help to promote the continu-

ing decline in death rates in the future.

Background: Against a background of increasing cancer rates in the mid-1980s, Europe Against Cancer
launched an ambitious programme aiming to reduce cancer mortality by 15% by the year 2000. A programme
of activities and research, focussing on three major themes [prevention (particularly tobacco control), screening,

and education and training], was developed together with the European Code Against Cancer. STUTOPERLOSTUD
A r/ @ E LA FREVENZIONE ONCOLOGICA
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Methodological methods used to estimate the effect of
cancer screening on mortality from that cancer:

« Analysis of mortality temporal trends

e Survival analysis

« Cohort studies

 Dynamic population (demographic) studies

 Incidence-based mortality
« Case control study

L ]
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Incidence-based mortality studies based on
demographic population

The comparison between invited and uninvited
women may be correctly addressed using the
incidence based mortality (IBM) method, where
women with breast cancer diagnosed prior to
their first invitation are excluded from the
analysis.

The IBM rate is different from the usual mortality
rate because the population at diagnosis rather
than at deaths forms the denominator: person
years at risk were counted from date of first
invitation until date of death, emigration or end
of follow-up.
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Figure 1la: Synthesis of IBM studies excluding overlapping data — estimates for breast
cancer mortality reduction in women invited vs. not invited.

Study RR Lower Upper
Halkama 1997 076 053 1.09
Oilsen 2005 075 063 0,89
Sarkeala 2008 072 051 0.ay
Faci 2002 081 0.64 1.0
Kalager 2010 0388 073 1.05
Ascunce 2007 058 044 075
SOSSEG 2006 0732 069 o777

Summary {(Random) 0.75 0.69

0.81

-
o

S 0. o 0.9
Risk ratio {ITT)
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Figure 1b: Synthesis of IBM studies excluding overlapping data — estimates for breast
cancer mortality reduction in women screened vs. not screened.

Study RR Lower Upper

Hakama 1997 071 045 113 -
Olsen 2005 063 05 079 —
Sarkeala 2008 065 041 1.05 .
Paci 2002 058 028 122

Kalager 2010 082 062 11 .
Ascunce 2007 047 0.31 .73 =

SOSSEG 2006 059 052 067 -
Summary (Random) 062 056 0.69 L

0.4 0.6 = 1 12

Risk ratio (PP)
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IBM studies -EU

Few studies
Most with limited statistical power

Methodology ,study design and follow up
duration vary

Most used aggregated ,not individual data,
without classification by modality of diagnosis

Need for methodological research



Case-control studies
The case-control study is a traditional tool for the evaluation of the

effect of screening on BC mortality. The case-control study design has
been used in several studies because of its efficiency.

The rationale of these studies is the comparison of the screening
histories in two groups of women, namely:

1) those who have died from breast cancer (cases)

2) women sampled from the source population from which cases
were drawn (controls).

It can designed as nested in cohort or in a dynamic population

The collection of screening histories of a limited number of subjects
allows a more accurate and valid evaluation than it could obtain for
the entire population.
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Breast cancer screening case—control study design:

impact on breast cancer mortality
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Figure 1. Design of the case~control studies for screening. Invl, invitation 1 of case and control; Inv2, invitation 2 of case and control; N-Inv, not-invited
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Effect estimate for ever/never screened, screened at the index invitation, number of screens and time since last screen

0.35 (0.24-0.51)

tal. [1] UK (East
Anglian region)

al. [19] Wales 0.62 (0.47-0.82)

1L [2] Iceland 0.59 (0.41-0.84)

1. [20] Netherlands 0.30 (0.14-0.63)
(IKL region)

al. [3] Italy 0.46 (0.38-0.56)

cal. [4] Australia All ages: 0.59 (0.47-0.74)

Age 50-69: 0.54 (0.41-0.72)

MNone

CORL L

Frequenth
Other

2.51 (1.56-4.03)
1

0.70 (0.43-1.11)
1.03 (0.59-1.77)

1
0.65 (0.48-0.88)
0.64 (0.43-0.96)
0.38 (0.19-0.72)

1

0.60 (0.40-0.90)
0.63 (0.38-1.03)
0.42 (0.22-0.80)
0.67 (0.31-1.42)
0.61 (0.21-1.74)

0.47 (0.34-0.65)
0.64 (0.50-0.82)

Never
<l
1-2
2-4

Never
<().5
0.5—1
1-2
24

Never

2-3

=3

1.71 (1.03
1

0.43 (0.24
0.48 (0.28
0.55 (0.29
1

1.57 (0.92
0.43 (0.22
0.42 (0.25
0.59 (0.39
0.58 (0.36
1

0.63 (0.43
0.68 (0.36
0.42 (0.18
0.38 (0.18

0.57 (0.44
0.70 (0.47

of screens and time since last screen corrected for SES and health service access.

cy of recent screening: 23 screening rounds at =30-month intervals immediately preceding diagnosis.
dence interval; IKL, Comprehensive Cancer Centre Limburg; OR, odds ratio; SES, socioeconomic status.
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Figure 2b: Synthesis of case-control studies excluding overlapping data — odds ratios for
breast cancer mortality reduction, corrected for self-selection, in women screened vs. not
screened.

Study OR Lower Upper
Zabe 2007 065 039 1.09 -
Puliti 2008 .55 G386 0.85 -
Otto 2011 051 04 D66 ——
Van Schoor 2011 028 012 086 =
FPaap 2010 024 01 0.58 =
Allgood 2008 052 032 084 =
Fielder 2004 0.75 049 1.14 =
Summary (Random) 0.52 0.42 0.65 ‘.‘
0.2 0.4 0.5 0.8 1

Odds ratio (Corrected)
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mammography on breast cancer mortality in Europe
(M.Broeders etal, EUROSCREEN WG)-

Figure 2c: Synthesis of case-control studies excluding overlapping data — crude odds ratios
for breast cancer mortality reduction translated to intention to treat estimates for women

invited vs. not invited.

Study OR

Gabe 2007 0.87
Puliti 2008 0.72
Otto 2011 0.65
Van Schoor 2011 047
Paap 2010 0.36
Allgood 2008 0.65
Fielder 2004 0.96

Summary (Random) 0.69

Lower Upper

072 106 —a—
056 093 =
056 077 ——
03 0.74 =
0.2 0.64 =
048 088 =
073 197 =
057 083 -
D.IE I:l.1-ﬂ ﬂlﬂ Et.rS "Ir '1.12

Qdds ratio (ITT)
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Effectivencess of service screening: a case—corrirol study to assess

breast cancer mortality reduction

D Puliti', G Miccinesi', N Collina®, V De Lisi>, M Federico”, S Ferrectti®, AC Finarelli®, F Foca’, L Mangone®,
< MNaldoni®, M Petrella®, A Ponti'®, N Segnan'o, N Sigona", M Zarcone'?, M Zorzi'3, M Za.ppa' and E Paci™',

the IMPACT Worlking Group

Table 2 The odds ratios for risk of breast cancer death by screening

history
No of cases/ Odds ratio
controls (95% CI)

Analysis by allocation

MNot-yet-invited 1093/4228 |

Invited® 65712772 0.75 (0.62-0.92)
Analysis by screening status

Unscreened” 453/5282 |

Screened 297/1718 050 (0.42-0.60)
Analysis by screening status among invited women only

Mever respondent 360/76| I

Screened 297/1307 046 (0.38-0.56)

Screened (seli-selection comrected)

055 (0.36—0.85)

*Screened+never-respondent. "Never-respondent+not-yet-invited.

ILOGICA



Fublished OnlineFirst on December &, 20171; DOIZ10.1158/1055-9965.EPI-11-0475

Cancer
Epidemiology,

Biomarkers
& Prevention

Research Article

Mammography Screening and Risk of Breast Cancer Death:
A Population-Based Case-Control Study
Suzie J. Otto', Jacques Fracheboud', André L.M. Verbeek?, Rob Boer', Jacqueline C.L.Y. Reijerink-Verheij®,

Johannes D.M. Otten®, Mireille J.M. Broeders™*, Harry J. de Koning', for the National Evaluation
Team for Breast Cancer Screening

Abstract

Background: Because the efficacy of mammography screening had been shown in randomized controlled
trials, the focus has tumed on its effectiveness within the daily practice. Using individual data of women
invited to screening, we conducted a case—control study to assess the effectiveness of the Dutch population—
based program of mammography screening.

Methods: Cases were women w ho died from breast cancer between 1995 and 2003 and were closely matched
to five controls on year of birth, year of first invitation, and number of invitations before case’s diagnosis. ORs
and 95% confidence intervals (CD for the association between attending either of three screening examinations
prior to diagnosis and the risk of breast cancer death were calculated using conditional logistic regression and
corrected for self-selection bias.

Results: We included 755 cases and 3,739 matched controls. Among the cases, 29.8% was screen-detected,
34.3% interval-detected, and 359% never-screened. About 29.5% of the never-screened cases had stage IV
tumor compared with 53% of the screen-detected and 15.1% of the interval-detected cases. The OR (%5% Cls),
all ages (49-75 years), was (.51 (0.40-0.66) and for the age groups 50-69,50-75, and 775 years were 0.61 (0.47-
(1.79), 0.52 (C1 0.41-0.67), and 0.16 (0.0940.249), respectively.

Conclusion: The study provides evidence for a beneficial effect of early detection by mammography
screening in reducing the risk of breast cancer death among women invited to and who attended the screening,

Impact This is the first case—control study that accurately accounts for equal screening opportunity for both
cases and matched controls by number of invitations before case’s diagnosis. Cancer Epidemiol Biomarkers Prev;
14, @2011 AACR.
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THE IMPACT STUDY (ITALY)
INDIVIDUAL LINKAGE

Inclusion criteria:

All breast cancers, in situ and invasive, diagnosed in women aged 40-79

between 1988 and 2005 in 22 areas located in various areas of Italy.

Variables collected:

v’ Size and nodal status (TNM)

v' Surgical treatment, grading, hystological type, presence of metastasis,
dissection, sentinel lymph node..

v" Biological characteristics (hormon receptor, MIB,..)

v Follow_up for status alive or deceased and cause of death

(updated at 31 December 2006)
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Method of detection

All cancer registry-based breast cancer cases were linked
to the screening database and partioned by method of
detection in five categories:

Q,Q}\/ \ng 1) cases diagnosed at the first screening test (SD)

¢
U
Y bq’} 2) cases diagnosed at a repeated screening test (SD)

3) cases detected clinically following a negative
screening test (include interval cancer)

4) cases in women hever respondent

5) cases in women not yet invited

a
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TIME PERTOD OF THE STUDY and NUMBER OF BREAST CANCER CASES:

Mumber of Start year of
Region Centre Period of study BC cases screening
Piemonte Tarino 1988 - 2003 10350 1902-1903
Yeneta Yerona 1987 - 2003 2396 1980-2001
Roviga 1986 - 2003 1060 1905-1909
Treviso 1925 - 2003 1094 2003-2004
Lombardia Yarese 1990 - 2002 &7 ol 2000-2003
Sondrio 1997 - 2006 127 2000-2001
Frioli Yenezia-Ziulia 2001 - 2005 4530 2006
Trenting Alto Adige Trento 1986 - 2004 2418 2001
Emilia Romagna Parma 1982 - 2005 4451 1997
Reggio Emilia 1987 - 2005 3200 1984-2001
Ferrara 1981 - 2004 4154 1967-1909
Modena 1982 - 2006 7363 1925-2000
Bologna 1987 - 2004 5600 1oa7-1909
Romagna 1959 - 2004 ao1g 1926-2000
Tozcang Firenze 1990 - 2004 aLo] 19091-1995
Umbria Perugia 1987 - 2003 1558 1997
Campania Mapali 1985 - 2005 1607 19095 - 2005
Sicilia Ragusa 1980 - 2004 171z 1983-2001
Palermo 1989 - 2005 3760 2005
Siracusa 1989 - 2002 728 2001
Trapani 2002 - 2005 7Ta Ma
Catania 2003 - 2005 15465 1998

The study included about
82.000 breast cancer
(both in situ and invasive)
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Study period by region: pre-screening, enrollment and screening phase

Friuli Yenezia
Giulia
Trentino Alto
Adige

YVeneto
Lombardia
Fiemonte
Emilia
Fomagna
Toscana
|Umbria

Campania

Sicilia

O prescreening

Oarruolamento

B screening

——

1990

1992

1994 199& 1992

2000

2002

ISpe@
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Diagnostic Modality , by Region .
Age 50-69 anni. Period 1998-2006.

50 S0 oD oD non el non
Regione [° (1%est) | (testripet)  screenate | rispondent Invitate
Fliemaonte 2697 21.9 26.5 13.7 21.0 16.9
Lombardia 2281 16,6 4.3 2.9 7.5 Ba. 7
Emilia Romagna 13733 21.8 28.3 15.4 19.3 15.3
Friuli Yenezia Giulia 2503 0.0 0.0 0.0 0.0 100.0
Trentino Alto Adige 1061 23.5 7.0 4.9 9.1 55,3
Toscana 1903 11.2 7.4 25,0 18,7 7.0
Campania 842 7.7 2.5 4.4 16.9 6E.5
Sicilia 3730 3.1 1.2 1.2 5.8 ga. /7
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The florentine study: a cohort approach
(_Puliti et al., Breast Cancer Research,

2011)

The aim of this study is to define a balance sheet of
benefits (breast cancer mortality reduction) and harms
(overdiagnosis) for mammography screening
programmes.

We compared breast cancer incidence and mortality in
two cohorts of women — defined as “attenders” or “non-
attenders” on the basis of the individual attitudes
towards screening - who were invited to the first round
of the Florentine screening programme.

a
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Definition of the cohort
The cohort included the 52,282 women aged 50-69
years invited to the first screening round of the

Florentine screening programme (1991-93).

Definition of the exposure to screening
Screening exposure was defined on the basis of

attendance at the first
two rounds and the women were classified in:

1) attenders, if they responded at least to one
invitation in the first two rounds,

2) not attenders, if they not responded to any of
the first two invitations.
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Standardized mortality rates from breast cancers (per 10.000) by time
from first invitation. Women aged 50-69 years at entry.

Standardized BC mortality rates (per 10,000)
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The effects of screening exposure on breast cancer incidence and
mortality were evaluated by fitting Poisson regression models
adjusted for age at entry, marital status and deprivation index.

Breast cancer mortality

BC mortality rate

Age at entry  Exposure BC deaths Person years (per 10,000) Adjusted rate ratio (*)
50-59 Non-attenders 77 113 409 6.8 1

Attenders 90 270 399 3.3 0.55 (0.41 - 0.75)
60-69 Non-attenders 141 151615 9.3 1

Attenders 94 233 543 40 0.49 (0.38 - 0.64)

Breast cancer incidence

BC incidence rate

Age at entry  Exposure BC cases (**)  Person years (per 1,000) Adjusted rate ratio (*)
50-59 Non-attenders 321 105 635 3.0 1

Attenders 838 249 896 34 1.15 (1.01 - 1.31)
60-69 Non-attenders 461 142 547 3.2 1

Attenders 745 216 309 34 1.10 (0.98 - 1.23)

[ ]
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Major problems

Analysis per protocol

How much compliance rates influence the
mortality rates of participants

how much are mortality rates different from
the rates before screening?

How to consider the underlying trend?

In Italy we are evaluating a study cohort of about 500,000
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Balance of Benefits and Harms

e Service screening outcomes should be
evaluated in terms of benefits but also
potentially adverse effecs

e Most important adverse effects are
— Overdiagnosis
— Mastectomy and BCS rates
— False Positive rates
— Radiation risk
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Overdiagnhosis

 Overdiagnosis 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.
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Growth rates of cancers (IARC, 2002)
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The diagnosis of these cancers (very slow and non-progressive),
that Morrison (1975) have called "pseudodisease”, is overdiagnosis.

At that time observed in lung cancer screening trials and after in
prostate cancer screening.

e
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Triple-negative breast cancer: Range of histology.

Low-grade tumors High-grade tumors

Secretory carcinoma Medullary breast cancer Metaplastic breast cancer

tic carcinoma
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b Rt .

o
-
L B

Hudis C A, Gianni L The Oncologist 2011;16:1-11
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Overdiagnosis and breast cancer

"Detection of in situ or invasive breast cancers at screening
that would have never clinically surfaced in the absence of
screening”

It's the combination of two causes:

1. the natural history of the disease (low or no potential to
progress to symptomatic disease)

2. the presence of competing causes of death (potentially
progressive cancer in a subject who is going to die of other
causes in the near future)

Paci and Duffy, Breast Cancer Research, 2005
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The Clinician and
Epidemiologist/Researcher
perspective

 The epidemiologist /
the clinician as
researcher look
backward at the
excess of the
diagnosed breast

The clinician knows there cancer cases, but

are less aggressive, slow they can not evaluate
growing breast cancer who has been

cases, usually with good overdiagnosed or

prognosis but today it is
difficult do not treat,
just wait and see. To
discriminate potential
aggressiveness is the _
challenge of research 19

who has not received
benefit from
treatment




STUDY METHODS TO ESTIMATE OVERDETECTION:

Review I

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

Corné Biestiewrwa, Aladandrs Barnatt, Kirsten Hewars, Nenmat Houssami Lesirurg

"The theoretically 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.”

"If 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.” (adjusted for lead-time
method)
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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

5 800

Estimate of the excess of incidence /overdiagnosis
after 15 years
since the screening cycle end: about 10%

Ecressning of
controd groups
shart=d for women
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Figp 2 Cumulative number of all breast cancer cases (in situ and invasive) per
wear and group for total follow-up of women born during 1908-22 {unscree ned
comrol group) and 1923-32 (controls groups imvited to screening from 1990
onwards)




The influence of Mammographic screening on national
trends in breast cancer incidence

B Moller', H Weedon-Fekjzer”, T Hakulinen®, L Tryggvaddttirs,

H H Storm™, M Talbiack® anmnd T Haldorsen !

Euraopean Journal of Cancer Prevention 2005, 14:117-1 28

Fig. 1
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Hypothetical impact of screening women every 2 years between 50 and 69 years of age. Screeny, screens and screens are the effects of the initial
screening round, subsequent screening rounds, and post screening, respectively.
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Methods — study design

* The cumulative incidence approach is still used in
very few observational studies

 Most studies evaluated incidence in demographic

populations, not following up individual women
over time.

 Major problems in analysis are :

— How consider the compensatory drop after the screening
cycle end (or statistical adjustment for lead time)

— The methodology of adjustment for underlying risk in the
absence of screening (in the absence of a control group)
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RESEARCH

Understanding recent trends in incidence of invasive
breast cancer in Norway: age-period-cohort analysis
based on registry data on mammography screening
and hormone treatment use

[E3881 opeN ACCESS

Harald Weedon-Fekjeer statistician', Kjersti Bakken associate professor®, Lars J Vatten professor®,
Steinar Tretli research director, and professor' 8

'Department of Etiological Research, Cancer Registry of Norway, Institute of Population-based Cancer Research, PO Box 5313 Majorstuen, 0304

Oslo, Norway; “Department of Community Medicine, University of Tromsa, Norway, and University of Bergen, Norway; *Department of Public Health,
Norwegian University of Science and Technology, Trondheim, Norway

Breast cancer incidence per 100 000
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Estimates of the trend in the absence of
screening- demographic population approach

Jorgensen, 2009

Duffy, 2010

Same data (UK)

Different estimate of the trend
Different age groups



Jorgensen 2009

— Exceeded age for screening (65-74 years)
—— Expecied - no screening

-—-— Screening age (50-64 years)

— — — Expecied - no scregening

—— Dserved - with screening

m————— Too young to be screened (30-49 years)
————— Expected - no screening

Screening
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Fig 2| Incidence of invasive breast cancer per 100 000 women

in UK
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Incidence/100,000

UK Incidence, by age group (Cancer UK Duffy,2010)

350 screening
continues!
300 -
250
Age (years)
200 = < —p— < 45
exo NHSBSP February 2006 Report refers of
150 ﬁ studles in 1995 -2000 |  50—64
100 ynited Kingdom e
Screening started in the UK in 1988 for women aged i 704

50-64, with national coverage by 1990, and was
expanded to women aged 65-70 in 2002.'” Data from

50 +—

< e} 0 O ~ < O 00 o o~ < O S o
r~ I~ M~ 00 0 0 o 00 o)) D O O O o O
(o)) )} a O (o)) a O a O D O O O o O
i — i i i = i i L - Lo N N



BMN]

Thies Phondec oo e CE‘:Itlll

vis - S 2O S ISR Sa T
P -::-113{1..-5--.:323.3

RESEARCH

Overdiagsnosis in publicly orgsanised mammosraphyw
screening programmes: systematic reviewvww of incidence
trends

Karsten Juhl jJersensen, reseasrcher Peter O Getzsche, director

ABSTRACT cancers, which would mot have been identifed ochmE-
Obhjective To estimate the extent of overdiagnosis (the cally i sormecone’s remadning lifetirTme., is called over-
detection of cancers that will not cause death or diagnosis and can onby be hacmful o those swho

symprtams) in publichy organised screening programmes. Eexperience §E.' MAs §EF is miob possible  to distimgoish

Design Syste
rrrrrrrrrrrr
introduction «

=iz Geographical area Hale ratio Rate ratio
S (random) (95% C1) (randem) (95% Cl)

and in older,
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éi%j; England and Wales B 15715310161
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Fig 8| Meta-analysis of overdiagnosis of breast cancer
(including carcinoma in situ) in publicly available
mammography screening programmes -
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(Conclusions The increase in incidence of breast cancer
was closely related to the introduction of screening and
little of this increase was compensated for by a drop in
incidence of breast cancerin previously screened women.
One in three breast cancers detected in a population
offered organised screening is overdiagnosed.

LSS SIS SIS S ST RS Y S @S LRSS R
been fully implemented, and including both screened and
non-screened age groups, were available from the United
Kingdom; Manitoba, Canada; Mew South Wales,
Australia; Sweden; and parts of Morway. The
implementation phase with its prevalence peak was
exckud ed and adjustment made for ch anging background
pcidence among

Drata from three countries showed a drop in inciden
the women exceaeded the age limit for screening, but the
reduction was small and the estimate of overdiagnosis
was compensated forin this rewview.

Conclusions The increase in incidence of breast cancer
was closely related to the introduction of screening and
little of this increase was compensated for by a drop in
incidence of breastcancer in previously screened women.
One in three breast cancers detected in a population
offered organised screening is overdiagnosed.

lesions. Thirty seven per cent of women aged 40-54
who died from caunses other than breast cancer had
lesions of nwvasive or non-inwvasive cancer at antopsy,
and half were visible on radiography 24
Overdiagnosis can be measured precisely in a ran-
domised trial with lifelong follow-up if people are
assigned to a screening or control group for as long as
screening wollld be offered in practice, which in most
countries is 20 years. Overdiagnosis would be the dif-
ference in number of cancers detected during the life-
vme of the two groups, provided the control group or
age groups not targeted are not screened. In the
absence of overdiagnosis the initial increase in cancers
1 the screened age groups would be fully compensated
by a similar decrease in cancers among older age
ups no longer offered screening, as these cancers
uld already have been detected.
T'he extent of overdiagnosis and overtreatment as a
Esult of mammography screening was first quantfied

n reviews of randomised trials. % The total number of
mastectomies and hhrmnegomies increased b 31 9%
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An estimate of overdiagnosis 15 years after the start
of mammographic screening in Florence

Puliti Donella, Zappa Marco, Miccinesi Guido, Falini Patrizia, Crocetti Ermanuele,
Paci Eugernio”
Climicel and Descrniptive Epidemiclogy mt, ISPO — Cancer Frevention and Research Institute, e San Salwm 12, 50135 Flomnoe, Tualy

= The Florentine service screening programme, started in 1991, offers high-
quality mammography every 2 years to all resident women aged 50 to 69.

= Breast cancer cases diagnosed in the target population are registered by
the Tuscan Tumour Registry, which has been operating in the area since
1985.

Objective:

To evaluate the degree of overdiagnosis of breast cancer 15 years
after the introduction of mammographic service screening in

Florence in the year 1991. o
1 Sp @ ISTITUTO PERLO STUDIO
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FIGURE 1. Invited (observed) and non-invited (expected) incidence

breast cancer rates by age at the beginning of service screening:

a) 50-54 years

b) 55-59 years
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FIGURE 2. Invited (observed) and non-invited (expected) cumulative
breast cancer cases by age at the beginning of service screening:

a) 50- 54 years

b) 55-59 years
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c) 60-64 years

d) 65-69 years
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TABELLA 1.
Incidence excess and estimate of overdiagnhosis by birth cohort.

Age at the start Incidence excess (95%CI) VYears after

of service Years of in the last year of screening Estimate of
screening screening screening stopped overdiaghosis (95%CT)
50-54 15 1.15 (1.06 10 1.24) 0 n.e.

55-59 15 1.15 (1.06 10 1.25) 0 n.e.

60-64 10 1.15 (1.04 t0 1.27) 5 0.99 (0.91 t0 1.07)

65-69 5 1.36 (1.18 10 1.57) 10 1.01 (0.94 10 1.09)

1.00 (0.95 - 1.06)
for in situ and invasive cases
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The effects of screening exposure on breast cancer incidence and
mortality were evaluated by fitting Poisson regression models
adjusted for age at entry, marital status and deprivation index.
(Puliti et al., BCR,2011)

Breast cancer mortality

BC mortality rate

Age at entry  Exposure BC deaths Person years (per 10,000) Adjusted rate ratio (*)
50-59 Non-attenders 77 113 409 6.8 1

Attenders 90 270 399 3.3 0.55 (0.41 - 0.75)
60-69 Non-attenders 141 151615 9.3 1

Attenders 94 233 543 40 0.49 (0.38 - 0.64)

Breast cancer incidence

BC incidence rate

Age at entry  Exposure BC cases (**)  Person years (per 1,000) Adjusted rate ratio (*)
50-59 Non-attenders 321 105 635 3.0 1

Attenders 838 249 896 34 1.15 (1.01 - 1.31)
60-69 Non-attenders 461 142 547 3.2 1

Attenders 745 216 309 34 1.10 (0.98 - 1.23)

[ ]
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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.

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).

The studies were classified according with the method of
adjustment for lead time and for temporal trend

EUROSCREEN WG: confidential,
preliminary 1 @ T

E LA FREVENZIONE ONCOLOGICA



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%
J'or'bensen, 2009 No Compensatory drop 33.0%
Duffy, 2010 Yes Compensatory drop 3.3%
Mariﬁnez—AIonso, 2010 No Statistical adjustment 0.4% - 46.6%
de Gelder, 2011 Yes Compensatory drop 2.8%

a
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Overdiagnosis estimates classified according to the presence/absence
of both the adjustments.

O Only invasive @M In situ and Invasive

60%
10a |
|:I 15a 15c
n
50% 105 15b
Q . J19
15a
40% - - 15¢
d
15b By,
30% 1
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20% - |
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ml 16 1 m
0% ‘ ‘ — - ‘ [
Adjusted estimates Not adequately adjusted estimates

EUROSCREEN WG:confidential,preliminary - i
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CONCLUSIONS

On the basis of this classification, the estimates of
overdiagnosis adjusted for breast cancer risk and for
lead time range from 1% to 10%:

2.8% in The Netherland,
4.6% and 1% in Italy,
7.0% in Denmark
10% and 3.3% in United
Kingdom
Average of six corrected estimates = 6.5%

Not adequately adjusted estimates
range from O to 54%.

EUROSCREEN WG:confidential,preliminary - @
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Balance sheet: benefit and harms in
service screening (Europe)

For every 1000 women

Estimates from

aged 50 years screened

the reviews

biennially until 69 years

and followed until 79 years.

Benefits Harms
Pooled estimates of mortality reduction among Estimates of overdiagnosis adjusted for lead time and
screened women range from 38% (IBM studies) breast cancer risk range from 1% to 10%,

to 48% (case-control studies) with a corrected average estimate of 6.5%

Estimates of cumulative risk of false positive results
range
from 8% to 21%, with a pooled estimate of 17% without

invasive assessment and 3% with invasive assessment

Balance sheet

7-9 women'’s lives are saved 4 women are overdiagnose

(out of 19 expected in the absence of screening) (out of 67 expected in the absence of screening)

170 women have at least one recall with no-invasive

assessment giving a negative result

30 women have at least one recall with invasive

assessment giving a negative result
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Breast screeninge:
the facts—
or mavbe not

Peter Gaetzsche and colleagues argue that wormeaen
are still not grven enougsh, or correct, information about
the harms of screening

Summary from evidence based leaflet

* |t may be reasonabletoattend for breast cancer screening with mammography, but it mayalso
be reasonable notto attend because screening has both benefits and harms

o If 2000 women are screened regularly for 10 years, one will benefit from the screening, as she
will avoid dying from breast cancer

* Atthe same time, 10 healthy womenwill, as a consequence, become cancer patients and
will betreated unnecessarily. These women will have eithera part of their breast orthe whole
breast removed, and theywill often receive radiotherapy and sometimes chemotherapy

* Furthermore, about 200 healthy women willexperience a false alarm. The psychological strain

until one knowswhether itwas cancer, and even afterwards, can be severe N ISTITUTO PER LO STUDIO
) E LA FREVENZIONE ONCOLOGICA



Rethinking Screening for Breast Cancer
and Prostate Cancer

Laura Esserman, MD, MBA

Yiwey Shieh, AB

[an Thompzon, MD

REAST CANCER AND PROSTATE
cancer account for 26% of all
cancers in the United States,
with an estimated 386 560 pa-
tients diagnosed annwally: 194 280 for
breast cancer and 192 280 for prostate
cancer' For both, there are remarkable
differences between outcomes of local-
ized vs advanced disease (breast can-

cer: 5-year relative survival rates of 98.1%
vs 27 1% nrostate cancer: 100% vs

After 20 years of screening for breast and prostate cancer, several observa-
tions can be made. First, the incidence of these cancers increased after

the infroduction of screening but has never returned to prescreening levels.

Second, the increase in the relative fraction of early stage cancers has in-
creased. Third, the incidence of regional cancers has not decreased ata com-
mensurate rate. One possible explanation is that screening may be increas-
ing the burden of low-risk cancers without significantly reducing the burden
of more aggressively growing cancers and therefore not resulting in the an-
ticipated reduction in cancer mortality. To reduce morbidity and mortality
from prostate cancer and breast cancer, new approaches for screening, early
detection, and prevention for both diseases should be considered.

JAMA. 2009;302(15):1685- 1692 VAWK, JAMa.Com
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Swedish Two-County Trial: Impact &
of Mammographic Screening on £
Breast Cancer Mortality during ==
3 Decades'

Laszlo Tabar, MD

Durnncar T mctirmanta tha lama faeea (20 crnnel alffant AF rnnsaesacaran e s

There was a highly significant reduction in breast cancer
mortality in women invited to screening according to both
local end point committee data (relative risk [RR] = O.69;
95% confidence interval: 0.56. 0.84; P = 0001) and con-
sensus data (RR — 0.73; 952 confidence mterval: 0.59, O.89;
P = 002). At 29 vears of follow-up,. the number of women
necded to undergo s
breast cancer death -

imro Foar F wveaenra o mreawvent o e

519 according to con
cancer deaths wouald
screening) after the B

Is Mammographic Screening
Justifiable Considering Its
Substantial Overdiagnosis Rate
and Minor Effect on Mortality?

Invitation to marmrmo;
signilicant decrease in
uation of the full imp
mates of absolute be:
reguires follow-up tin
observed nmnumber of

Karsten Juhl Jargensen, MD

roponents ol mammographic screen- T'here have been substantial advances
it = John D. Keen, MD, MBA - . . - . -
Creases Wi AL S SAr ing generally say that the benefit in treatment since most of the trials were
Peter C. Getzsche, MD - H K )
is large and established beyond performed, and these advances must

The Breast Screening Programme We hope the
and misinforming the public EUROSCREEN

review will help to
improve the debate

Peter C Gotzsche ® Karsten Juhl Jorgensen

The Nordic Cochrane Centre, Copenhagen, Denmark
Correspondence to: Peter C G@tzsche. Email: pcg@cochrane.dk
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Service screening and Surgical approach

 The increasing rates of BCS after screening
start have been considered as a secondary
benefit of screening. The increase of early
stages facilitated the use of BCS

* The Proportion of BCS in screen detected
cancer cases is very high, whereas some
advanced breast cancers are screen detected,
especially at prevalence screening

STITUTC PER LO STUDIO
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Effect of mammography screening on surgical
treatment for breast cancer in Norway:

comparative analysis of cancer registry data
THIS WEEK™S RESEARCH QUESTIONS PAi SLinre. jan Mafien, E16n SCECTTEng ? Karsten JLn jgrgensan? Feter C GRtrschs:? Per Homk 21
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e Suhrke et al. concludes that mammographic
screening is increasing the overall rates of breast
surgery, and particularly the rate of mastectomies in
the introduction phase of organized screening.

e Late and early breast cancer in the target population
will be treated by breast conserving surgery (BCS) or
mastectomy (excluding non operated). Guidelines
suggest that breast cancer with a diameter of 30 mm
of less should be offered breast conserving surgery.
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Figure 1a. Norway. Female breast cancer, age: 40-49 years, stage
|. Crude incidence rates and crude surgery rates
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Figure 1b. Norway. Female breast cancer, age: 50-69 years,
stage I. Cr INCi tes.
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Problems in interpretation

The issue of overdiagnosis should not be confused with the excess of
incidence after start

Increase in the incidence rate after the start of screening is needed, a
marker of lead time, early indicator of efficacy

The lead time is expressed by the decrease of breast cancer diameter,
which is the major determinant of the use of breast conserving surgery

The number of early stages, and total surgeries, must increase after the
start of screening

Rates of mastectomies decrease because of the decrease of diameter of
the lesions and different surgeon’s attitude towards BCS (30 mm)

The real issue is professional culture, i.e. attitude towards BCS. This
changed gradually everywhere in Europe , and service screening
implementation contributed to this change.
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Conclusions

Service screening is reducing deaths and adverse effects are
in the range expected

Informed choice in screening is an important value, but also
the presentation of valid and clearly presented data

Service screening has advantes in comparison with
spontaneous screening, not only in terms of costs

The conclusion of the EUROSCREEN working group is
service screening should continue

Concern for adverse effects is important as the achievement
of the benefit( balance sheet)

Research to reduce the burden of screening, improve
informed choice and communication is needed

Outcome research with methodological sound methodology
is possible and it should be cooperative in Europe.
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