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Why DBT is better than DM in screening

g

* Limited sensitivity of digital mammography (DM) in screenin

* DBT = pseudo-3D mammography

* Less overlapping tissue

* Increased lesion detection and conspicuity

Niklason L et al. Radiology 1997
Tornberg et al Eur J Cancer Prev 2010
Kemp Jacobsen et al Int J Cancer 2015
Andersson et al. Eur Radiol 2008
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EU recommendation DBT

Use of digital breast tomosynthesis (DBT)

In the context of an organised screening programme, for asymptomatic
women with an average risk of breast cancer, the ECIBC's Guidelines
Development Group (GDG) suggests:

(conditional recommendation, very low certainty of the evidence)
» not using both DBT and digital mammography
(conditional recommendation, very low certainty of the evidence)

Since the GDG made a strong recommendation for screening at ages
50-69, these apply specifically to this age group.

European Commission Initiative on Breast Cancer https://healthcare-quality.jrc.ec.europa.eu/ T



https://healthcare-quality.jrc.ec.europa.eu/

EU recommendation DBT dense breasts

Digital breast tomosynthesis (DBT)

In the context of an organised screening programme, the ECIBC's
Guidelines Development Group (GDG) suggests:

« not implementing tailored screening with both DBT and digital
mammography for women with high mammographic breast density
. . h

onditional recommendation, very low certainty of the evidence

detected for

« using DBT for women with high mammographic breast density
detected in previous screening exams >

(conditional recommendation, very low certainty of the evidewie}/

European Commission Initiative on Breast Cancer https://healthcare-quality.jrc.ec.europa.eu/ T



https://healthcare-quality.jrc.ec.europa.eu/

Current scientific evidence

Large body of evidence

Increased cancer detection (+30%)

Acceptable recall rates — variations due to baseline rates, study design and setting

DBT + synthetic DM

e
e

European Commission Initiative on Breast Cancer https://healthcare-quality.jrc.ec.europa.eu/ &'Hﬁ,ﬁ

sophia.zackrisson@med.lu.se



https://healthcare-quality.jrc.ec.europa.eu/

Undesirable effects of DBT in screening

Undesirable Effects

How substantial are the undesirable anticipated effects?

JUDGEMENT * Interval breast cancer
o Large * Overdiagnosis

© Moderate . .

o Small * Radiation exposure
o Trivial

o Varies

o Don't know

European Commission Initiative on Breast Cancer https://healthcare-quality.jrc.ec.europa.eu/
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One-view breast tomosynthesis versus two-view mammography in the Malmé
Breast Tomosynthesis Screening Trial (MBTST): a prospective, population-

4 based, diagnostic accuracy study
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About MBTST

« Siemens Mammomat Inspiration (2D and 3D)
15 000 women in Malmo, Sweden

« Angular range 50°

* One view 3D (MLO) vs 2 view 2D

* Reduced breast compression with 3D*

LImMivEgsITy

*Férnvik et al Radiat Prot Dosim 2010 e e

sophia.zackrisson@med.lu.se



MBTST- most important results

3D

v 34% higher detection with 3D (more or the same)
v 40% less compression force

v Acceptable recall rate (2.6->3.8%, low +prevalence rount
v 15% lower radiation dose

v'40% lower risk of interval cancers

Zackrisson et al. Lancet Oncol 2018
Johnson et al. Radiology 2019
Johnson et al. Radiology 2021




66-year-old

asymptomatic
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Results invasive cancers: luminal vs non-luminal

Kristin Johnson, MD, PhD

- DBT reading arm only | All DM detected cancers m

Luminal 33 (87 %) 72 (90 %) 105 (89 %)
Non-luminal 4 (10 %) 8 (10 %) 12 (10 %)
g )
MORE OF THE SAME
Total 55 (IUU 70J SU (IUU 70] 115 (100 %)
Goldhirsch et al, Ann Oncol 2013 * Woman declined surgery ]_.U_I\?D

Johnson et al. Radiology 2019 LUNIVERSITY
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52-year-old woman with 1 ::'._' ing arm only

DM mediolateral oblique One-view DBT .
Kristin Johnson



@l Interval cancers in the Malmé Breast Tomosynthesis Screening
A Trial (MBTST) compared to a contemporary control group

The MBTST screens matched with two controls, based on age and screening date

Modality Interval Screens Rate (95% Cl) Odds ratio P-value

cancers
MBTST DBT + DM 21 13,369 1.6/1000 0.6 0.02
(1.0-2.4) (0.3-0.9)
Control group DM 76 26,738 2.8/1000

(2.2 -3.6)

DBT = digital breast tomosynthesis, DM = digital mammography

[ '._:._"'.I

S
Johnson K, Lang K, lkeda DM, Akesson A, Andersson |, Zackrisson S. Interval cancer rates and tumor characteristics in the prospectiLeu ND
population-based Malmo Breast Tomosynthesis Screening Trial (MBTST). Radiology 2021 UNIvERSITY



Interval cancer rates after DBT?

> 40-50% lower risk of interval cancers 12

» Ongoing trials342 In ncer

rates, tumor characterist

No evidence that

L overdiagnosis is
1. MBTST. Johnson K et al. Radiology 2021 é‘ . .
2. CBTST. Pulido-Carmona C et al. Eur Radiol 2024 N | n C rea SEd Wlt h D BT !

3. TMIST: ClinicalTrials.gov Identifier: NCT03233191

4. TOSYMA: ClinicalTrials.gov Identifier: NCT03377036
5. STREAM study. ClinicalTrials.gov Identifier: NCT06059300
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What more is known about DBT screening?
v'Cancer types DBT detects more of the same’

v'Breast density =~ DBT detects more cancers in dense breasts?.6-8

\/Radlatlon dOse Vary Wlth prOtOCO|S/VendOI’ 9’10, DBT + synth DM or DBT alone preferred
Within European recommended limits™’

MBTST: Zackrisson S et al Lancet Oncol 2018, Johnson K et al. Radiology 2019

OTST: Skaane P et al. Radiology 2019

STORM 1 and 2: Ciatto S et al. Lancet Oncol 2013, Bernardi D et al. Lancet Oncol 2013
US, large retrospecive cohort: Bahl M et al. Radiology 2018

Verona, retrospective: Caumo F et al. Br Res Treat 2018

US, large retrospecive cohort: Conant et al. JAMA Onc 2019

ToBe: Moschina N et al. Radiology 2020.

MBTST: Olinder J et al. Br Ca Res 2023, accepted

Review: Svahn T et al. Breast 2015 S
STORM-2: Gennaro G et al. Eur Radiol 2017 LUND
Perry N. European guidelines for quality assurance in breast cancer screening and diagnosis. European Community 2006 HINIVERSITY




MBTST — highest gain in detection for women
with dense breasts

Jakob Olinder, MD, PhD student
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Olinder J, Johnson K, Akesson A, Fornvik D, Zackrisson S. Impact of Breast Density on Diagnostic Accuracy in Screening: Digital LUNIVERSITY

Breast Tomosynthesis versus Digital Mammography. Breast Cancer Research 2023
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What more is known about DBT screening? cont...

v'Reading time Longer, depending on protocol — CAD/AI?":2
v'Consecutive round(s)Detection lower 34

v'Single reading DBT+SM single read enough®
v'Resources Vary ©

v'Cost effectiveness  Vary 78

Reader study: Balleyguier C et al. EJR 2017

ToBe trial: Hofvind S et al. Lancet Oncol 2019
OVVV study. Hovda et al. Radiology 2019

MBTST. J6gi A et al. Submitted

CBTST trial. Romero Martin S et al. Eur Radiol 2017
European Commission Initiative on Breast Cancer https://healthcare-quality.jrc.ec.europa.eu/

MBTST. Fridhammar A et al. Submitted

ToBe trial: Sgrlien Holen et al. Eur J Radiol 2023 LUNIVERSITY
PROSPECTS trial. Chen Y et al. Radiology 2023



https://healthcare-quality.jrc.ec.europa.eu/

Image quality in screening
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If...

— ...possible overdiagnosis stops DBT introduction...

— ...logically, 1t should have severe consequences on the clinical
optimization work 1n screening

Hileme __:/__.

LUND
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Consequence 1

— Stop improvement of image quality! Wait 20 years for mortality

e
A __4
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Consequence 2

— Why 1s today’s DM optimal? Detection/workload double reading
— Reduce 1mage quality, reduce detection, reduce overdiagnosis?

» Status quo bias!

LIMivigsITyY



Status quo bias

COUNTER-ERRORISM

We are
too busy

Wy THEHUMANDIVER C0a

The Status Quo Bias - We don’t like to change.

LUND
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Digital Breast Tomosynthesis in Breast Cancer
Screening: An Ethical Perspective. Submitted

« Simon Rosengqvist, Department of Global Political Studies, Malmo University
« Johan Brannmark, Department of Philosophy, Stockholm University
« Magnus Dustler, Department of Radiology, Malmo, Lund University

Magnus Dustler, MSc, PhD
Associate professor

Funding: The Crafoord Foundation LINIVERSITY



If...

» workload issues stops DBT introduction
 then let us solve that in a safe manner!

The Status Quo Bias - We don't like to change.

LImMivEgsITy



Possibilities with Al and DBT

% Al with DBT would result in up to 70% less workload 1.2
% Single-view DBT and Al more efficient than DBT alone 3 -

% Al with DBT single reading as good as double reading *

Al on DM to identify high gain cases to add DBT during the same visit °

Artificial Intelligence in Breast Cancer Screening Programs in Cordoba (AITIC) (AITIC)
ClinicalTrials.gov Identifier: NCT04949776

Cordoba trial. Raya-Povedano et al. Radiology 2021

Shoshan et al. Radiology 2022 __)ff-i%-z'fa,;,;\
Reader study. Pinto et al. Radiology 2021 i
MBTST. Dahlblom et al. Eur Radiol 2022 k"‘*‘fﬁfa
MBTST. Dahlblom et al. ] Med Imaging 2023 ]_.U ND

LImMivEgsITy

uhwn e



DBT double

Single reading DM double

Al gatekeeper + Al Al alone reading reading
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Dahlblom V, Dustler M, Tingberg A, Zackrisson S. Eur Radiol 2022



Regional testing of DM+Al or Al+DBT in Sweden
Information/interaction
Health authorities, profession
and “end users”

Knowledge transfer network

NUB

Nationellt
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Single
reading + Al

cancer detection
recalls
consensus
reading time
workload
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Take home message

»In terms of accuracy, DBT outperforms DM

»DBT good for all breasts and, particularly for
denser breasts

»Not introducing DBT in screening should have
consequences on optimization work in general

»Question the ground for status quo!

.-'/l_/_ri‘“'l" i \
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» Implementation projects for feasibility
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