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QUESTION

Should tailored screening with digital breast tomosynthesis (including synthesised 2D images) vs. digital mammography be
used for early detection of breast cancer in asymptomatic women with high mammographic breast density in organised
screening programmes?

POPULATION:

asymptomatic women with high mammographic breast density.

INTERVENTION:

tailored screening with digital breast tomosynthesis (DBT) (including synthesised 2D images)

COMPARISON:

mammography alone

MAIN OUTCOMES:

Breast cancer mortality, breast cancer stage, interval breast cancer, breast cancer detection, recall for assessment, mastectomy,
provision of chemotherapy, adverse effects (including radiation exposure, radiation-induced cancers-related to radiation dose,
overdiagnosis related adverse effects, false-positive related adverse effects).

SETTING:

European Union

PERSPECTIVE:

Population (National Health System)

BACKGROUND:

Breast cancer is the second most common cancer in the world and, by far, the most frequent cancer among women, with an
estimated 2 088 849 new cancer cases diagnosed in 2018 (11.6% of all cancers), it ranks as the fourth cause of death from cancer
overall (626 679 deaths) (1).

Screening programmes play a crucial role in early breast cancer detection; they can increase the chance of survival as well as
reduce disease specific mortality. Mammography remains the best method to detect breast cancer in an early stage. However,
mammography has a lower sensitivity and specificity in women with radiologically dense breasts (2). The use of different
screening strategies including other imaging modalities, in addition to mammography, might improve early detection of breast
cancer in women with higher mammographic breast density.

Digital breast tomosynthesis (DBT) is an imaging technique based on a series of low dose images of the breast taken from different
angles and one compression, and has the potential to partly overcome tissue superposition thus improving detection of breast
lesions through minimization of masking effects in DM ((3), (4)). The series of projections is then processed by a reconstruction
algorithm to estimate the 3D appearance of the breast which can be viewed in successive slices. In screening trials, tomosynthesis
has been used in addition to a 2D image done with 2D DM, regardless whether synthetic 2D images of the DBT series were
available or not.

Dense breast tissue is made up mostly of ductal structures and connective tissue, while non-dense breast tissue is mostly fatty.
Breast density is seen only on mammograms.

Due to lack of evidence using the breast density BIRADS (Breast Imaging Report and Database System) classification edition 5, the
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GDG decided to base the recommendation on the previous breast density BIRADS classification assuming that the results are
comparable for the two versions. Therefore, for the purpose of this clinical guideline, one of the following criteria classifies as
dense breast:

(1) BIRADS category scale: lll-V score.

(2) For studies reporting quantitative percent density, a dense area of 50% as roughly equivalent to BIRADS llI-1V (BIRADS IIl would
be 50-75% and BI-RADS IV would be greater than 75%).

(3) For those studies reporting the old Wolfe categories: BIRADS IIl would be P2 and BIRADS IV corresponding DY.

CONFLICT OF INTEREST: Management of Conflicts of Interest (Col): Cols for all Guidelines Development Group (GDG) members were assessed and
managed by the European Commission Joint Research Centre (JRC) following an established procedure in line with the institutional
rules. GDG member participation in the development of the recommendations was restricted, according to Col disclosure.
Consequently, for this particular question, the following GDG member was recused from voting: Axel Grawingholt. Miranda
Langendam, as external expert, was also not allowed to vote, according to the ECIBC rules of procedure.

For more information please visit https://healthcare-quality.jrc.ec.europa.eu/discover-ecibc/governance/ecibc-working-groups
ASSESSMENT
Problem
Is the problem a priority?
JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o No Breast cancer ranks as the fifth cause of death from cancer overall (522 000 deaths in 2012) and while it | The GDG prioritised this question for the ECIBC.

o Probably no
o Probably yes
® Yes

o Varies

o Don't know

is the most frequent cause of cancer death in women in less developed regions (324 000 deaths), it is
now the second cause of cancer death in more developed regions (198 000 deaths) after lung cancer (5).

Breast cancer screening with additional screening modalities might improve the early detection of
breast cancer in women with mammographically dense breast tissue. Although digital mammography
(DM) has become an accepted standard of care in screening and diagnosis of breast cancer, up to 30%
of breast cancers are not detected by standard screening (6). This percentage is even higher in women
with dense breasts and in women under 50 years of age (2). In women with dense breasts, risk of breast
cancer is increased (7) , and cancers may be masked and missed on mammography due to superposition
of tissue; as a result, there might be an excess of late stage disease (stages Il and I11) (8) .

2020

© European Commission | http://healthcare-quality.jrc.ec.europa.eu Page 3/15



http://healthcare-quality.jrc.ec.europa.eu/
https://healthcare-quality.jrc.ec.europa.eu/discover-ecibc/governance/ecibc-working-groups

Desirable Effects

How substantial are the desirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Trivial Date of last search: January 2020 There are 617 more breast cancers detected per 100 000 women
o Small screened and the proportion of overdiagnosis in this population
® Moderate No of e R A GG B Anticipated absolute effects” (95% Cl) is less of a concern. The GDG agreed the desirable effects were
O Large participants | the evidence | effect moderate.
o Varies (studies) (GRADE) (95% Cl) X o X ) . . . L
o Don't know a0 Risk with Risk difference with One diagnostic study with random allocation of participants,
mammography  tailored screening reported data for recall rate, however, no data were reported for
alone with digital breast breast cancer detection, which precludes the interpretation of
tomosynthesis (DBT) this estimate (9).
(including
synthesised 2D
images)
Breast 5184 @@OO RR 1.80 | Study population
cancer (1 LOWb= (1.04 to
detection observational 3.10)
study)?? 772 per 100.000 617 more per
100.000
(31 more to 1620
more)
Adverse 5110 @@OO RR 1.53 | Study population
effects (1 Lowed (1.20 to
(false observational 1.96)
positive) study)t2 3953 per 2095 more per
100.000 100.000
(791 more to 3795
more)

1. Bernardi, D., Gentilini, M. A., De Nisi, M., Pellegrini, M., Fanto, C.,
Valentini, M., Sabatino, V., Luparia, A., Houssami, N.. Effect of
implementing digital breast tomosynthesis (DBT) instead of
mammography on population screening outcomes including interval cancer
rates: Results of the Trento DBT pilot evaluation. Breast; 2019.

a. Cohort studies provided partial diagnostic information from paired
analysis. The risk of bias was assessed using an ad-hoc modified QUADAS-
2 tool.

b. The results show imprecise estimates going from relevant decrease to
increase in the breast cancer detection rate.

c. Concerns for risk of bias due to reference standard was not blinded to the
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index tests. Additionally, there was variability in the number of readings,
readers' experience, and the number of readers (i.e. single or double)
across studies.

d. The results show imprecise estimates going from relevant decrease to
increase on the false positive rate.

Undesirable Effects

How substantial are the undesirable anticipated effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o Large Date of last search: January 2020 The GDG agrees the undesirable effects related to radiation are
® Moderate minimally more using DBT compared to mammography.
o Small Ne of (21T ETTEN  Anticipated absolute effects™ (95% Cl) ) o
o Trivial e the evidence | effect ApprOX|mater.2095 more false p(.)S.ItIVES per 100 000 women
o Varies (studies) (GRADE) (95% C1) - o . screened. DBT increases false positives compared to DM alone.
o Don't know el Risk with Risk difference with ) )
mammography  tailored screening with | | As there was disagreement among GDG members regarding
alone digital breast whether the undesirable effects were small or moderate, voting
tomosynthesis (DBT) took place among the1l8 members without Col: 11 GDG
(including synthesised members voted that the effects were moderate. Five GDG
2D images) members voted that the effects were small. Two GDG members
abstained.
Breast 5184 @@OO RR 1.80 | Study population
cancer (1 LOWP< (1.04 to
detection observational 3.10)
study)t 772 per 100.000 617 more per 100.000
(31 more to 1620
more)
Adverse 5110 @@OO RR1.53 | Study population
effects (1 Lowed (1.20 to
(false observational 1.96)
positive) study)? 3953 per 2095 more per 100.000
100.000 (791 more to 3795
more)

1. Bernardi, D., Gentilini, M. A., De Nisi, M., Pellegrini, M., Fanto, C.,
Valentini, M., Sabatino, V., Luparia, A., Houssami, N.. Effect of
implementing digital breast tomosynthesis (DBT) instead of
mammography on population screening outcomes including interval cancer
rates: Results of the Trento DBT pilot evaluation. Breast; 2019.

a. Cohort studies provided partial diagnostic information from paired
analysis. The risk of bias was assessed using an ad-hoc modified QUADAS-
2 tool.
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b. The results show imprecise estimates going from relevant decrease to
increase in the breast cancer detection rate.

c. Concerns for risk of bias due to reference standard was not blinded to the
index tests. Additionally, there was variability in the number of readings,
readers' experience, and the number of readers (i.e. single or double)
across studies.

d. The results show imprecise estimates going from relevant decrease to
increase on the false positive rate.

Certainty of evidence

What is the overall certainty of the evidence of effects?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

e Very low The GDG members agreed the overall certainty is very low. The
o Low certainty was low for test accuracy but as there is uncertainty
o Moderate about the downstream consequences, the overall certainty is
o High very low.

o No included studies

Values
Is there important uncertainty about or variability in how much people value the main outcomes?
JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
e Important uncertainty or variability No specific studies focusing in DM+DBT were identified. The findings are all from mammography studies | The GDG agrees there is important uncertainty or variability
o Possibly important uncertainty or variability | (JRC Technical Report PICO 10-11, contract FWC443094012015; available upon request). However, the around how much people value the main outcomes.
o Probably no important uncertainty or findings are likely to be generalisable DBT, as both screening tests are associated with similar desirable
variability and undesirable effects (e.g. false positive findings or overdiagnosis). A systematic review shows that
o No important uncertainty or variability participants in mammography screening programmes place a low value on the psychosocial and physical
o No known undesirable outcomes effects of false positive results and overdiagnosis (JRC Technical Report PICO 10-11, contract
FWC443094012015). Women generally consider these undesirable effects acceptable (low confidence).
Date of last search: April 2016

Balance of effects

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
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o Favors the comparison

o Probably favors the comparison

® Does not favor either the intervention or the
comparison

o Probably favors the intervention

o Favors the intervention

o Varies

o Don't know

Resources required

How large are the resource requirements (costs)?

The GDG agrees the balance of effects does not favour either the
intervention or the comparison.

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Large costs

® Moderate costs

o Negligible costs and savings
o Moderate savings

O Large savings

o Varies

o Don't know

Date of last search: January 2020

No relevant economic evaluations were identified.

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?

This assumes that the presence of breast density is known. The
selection of the population on which you would do this
intervention has a cost. We are taking a population perspective,
this means only about 40% of all women would undergo this
intervention, but costs were still considered to be moderate by
the GDG.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

e Very low The GDG agreed the certainty of the evidence of resource
O Low requirements is very low.

o Moderate

o High

o No included studies

Cost effectiveness

Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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o Favors the comparison

o Probably favors the comparison

o Does not favor either the intervention or the
comparison

o Probably favors the intervention

o Favors the intervention

o Varies

® No included studies

Date of last search: January 2020

No relevant economic evaluations were identified.

No studies were included.

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o Reduced

o Probably reduced
o Probably no impact
o Probably increased
o Increased

® Varies

o Don't know

Acceptability

Is the intervention acceptable to key stakeholders?

The GDG felt that within programmes there may be policy
decisions to restrict them if there are increased costs and the
programme is unable to fund universal participation.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
o No Date of last search: April 2016 Participants

o Probably no
o Probably yes
oYes

® Varies

o Don't know

No specific studies focusing on tomosynthesis (including synthetic 2D images) were identified. The
findings, all from mammography studies, however, are likely to be generalizable to tomosynthesis
(including synthetic 2D images) in addition to digital mammography, as both screening tests are
associated with similar desirable and undesirable effects (e.g. false-positive findings or overdiagnosis).
However, a systematic review (JRC Technical Report PICO 16-17, contract FWC443094032016; available

upon request) found the following barriers associated with breast cancer screening with mammography:

(a) lack of knowledge and misperceptions regarding preventive medicine and breast health (high
confidence in evidence), (b) poor communication skills of healthcare providers (high confidence in
evidence), (c) poor accessibility to breast screening, especially among women with disabilities (high
confidence in evidence), (d) fear and stress related to the procedure and the possibility of cancer
diagnosis (high confidence in evidence), (e) pain and discomfort during the procedure (moderate
confidence in evidence), (f) embarrassment and shyness during the procedure (moderate confidence in

There may be variability in the acceptability for women as some
may be concerned if in different programmes some women
receive DBT and others DM.
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evidence), (g) lack of support and encouragement from family members, caregivers and social network
(moderate confidence in evidence), (h) lack of information regarding the available resources (low
confidence in evidence) and (i) low prioritisation of breast cancer screening (low confidence in
evidence). Women and relevant stakeholders expressed similar opinions.

Feasibility

Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

o No One of the main barriers and challenges is to identify women
o Probably no with high breast density and tailor the intervention for this

o Probably yes population.

oYes

® Varies

o Don't know

SUMMARY OF JUDGEMENTS

JUDGEMENT

PROBLEM

DESIRABLE EFFECTS Moderate

UNDESIRABLE EFFECTS Moderate

CERTAINTY OF EVIDENCE Very low

Important uncertainty

VALUES or variability

Does not favor either
the intervention or the

BALANCE OF EFFECTS
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JUDGEMENT

comparison

Negligible costs and

RESOURCES REQUIRED Large costs Moderate costs savings

Moderate savings Large savings Varies Don't know

CERTAINTY OF EVIDENCE OF
REQUIRED RESOURCES

Very low Low Moderate High No included studies

Does not favor either

Probably favors the Probably favors the

COST EFFECTIVENESS Favors the comparison comparison the mtervent{on or the intervention Favors the intervention Varies No included studies
comparison
EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know
ACCEPTABILITY No Probably no Probably yes Yes Varies Don't know
FEASIBILITY No Probably no Probably yes Yes Varies Don't know
Strong recommendation against the Conditional recommendation against the [Bele] (e [l EINTETLeT13 T3 (=3 o BT B (o] =114 11 Conditional recommendation for the Strong recommendation for the
intervention intervention the intervention or the comparison intervention intervention
O @) (] @) o

CONCLUSIONS

Recommendation

For asymptomatic women, with high mammographic breast density, in the context of an organised screening programme, the ECIBC's Guidelines Development Group (GDG) suggests screening with either digital breast
tomosynthesis (including synthesised 2D images) or digital mammography (conditional recommendation, very low certainty of the evidence).
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This recommendation was agreed upon by consensus within the GDG with no need for voting.

The recommendation was made taking into consideration also the updated recommendation for using both tests (DBT and digital mammography) vs. digital mammography alone. The GDG considered that the desirable
effect of higher breast cancer detection with DBT, compared to mammography, was moderate. The GDG considered that the undesirable effects related to radiation when using DBT were only minimally more compared to
digital mammography (but double when using both DBT and digital mammography).

Subgroup considerations

The only subgroup assessed in this recommendation was women with high mammographic breast density.

Implementation considerations

The GDG members felt that information and education for women about dense breasts is critical. This includes information about limitations or uncertainty about the effects of tomosynthesis. For women with dense
breast tissue, it is important that the context of increased risk and lesser accuracy of 2D mammography be explained. The opinion of women on tomosynthesis depends on the quality and impartiality of the education
provided to them regarding the evidence behind this modality for tailored screening, including the limitations of tomosynthesis. The GDG members considered that this regimen would involve establishing a baseline, based
on breast density, after the first examination, and a cut-off point which determines which women should be offered DBT.

There is a need for improvement in data management and storage for screening organisations. Women will have to attend a breast screening centre that has DBT technology available.

Monitoring and evaluation

Feasibility and acceptability could be assessed in the monitoring of programmes. Quality control procedures and quality standards should be further developed. Standards should be developed in particular for the image
quality of synthesized 2D images from the tomosynthesis technology.

Research priorities

There is a need for research examining the classification of mammaographic breast density and standardization of the classification systems used for breast density, including technology for the automation of the
determination of breast density. Research should also aim at establishing the appropriate density threshold for changing imaging techniques. Further research is needed to build the evidence on benefits and harms of DBT
vs DM through comparison of direct outcomes, including impacts of interval cancer incidence, stage of breast cancer at detection, and mortality reduction. There is also a need for research evidence on repeated DBT
examinations since the current evidence is mainly restricted to a single surveillance episode. Trials in this area are ongoing and their results will influence the revision of this recommendation in the future. Further research
should also assess the cost-effectiveness implications of tailored DBT screening for high mammographic breast density. Additional research should also assess the comparison between DBT and DM plus ultrasound for
dense breast screening. Research is needed to define the quality parameters that need to be fulfilled for DBT-based breast cancer screening programmes to be implemented.
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Certainty assessment N2 of patients Effect Certainty Importance
N2 of Study design | Risk of | Inconsistency | Indirectness | Imprecision Other Tailored Digital Relative Absolute
studies bias considerations | screening with | mammography (95% ClI) (95% ClI)
digital breast alone
tomosynthesis
(DBT)
(including
synthesised
2D images)
Breast cancer detection
1! observational | serious not serious not serious serious © none 36/2592 20/2592 (0.8%) RR1.80 617 more 1100 CRITICAL
studies @ b (1.4%) (1.04 to per LOW
3.10) 100,000
(from 31
more to
1,620
more)
Adverse effects (false positive)
1! observational | serious not serious not serious serious ¢ none 155/2555 101/2555 RR 1.53 2,095 more | (OO CRITICAL
studies @ b (6.1%) (4.0%) (1.20to per LOW
1.96) 100,000
(from 791
more to
3,795
more)
Breast cancer mortality - not reported
S T S — — : : : : :
Breast cancer stage - not reported
S R — 1 - — — : : : : :
Interval breast cancer - not reported - not reported
- T - T - SR — — : : : : :
Mastectomy - not reported - not reported
_ _ | _ _ l _ _ _ _ _ _ _ _
Provision of chemotherapy - not reported - not reported
_ _ | _ _ _ _ _ _ _ _ _ _
Adverse effects - not reported - not reported
S I S — — : : : : :
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Explanations
a. Cohort studies provided partial diagnostic information from paired analysis. The risk of bias was assessed using an ad-hoc modified QUADAS-2 tool.

b. Concerns for risk of bias due to reference standard was not blinded to the index tests. Additionally, there was variability in the number of readings, readers' experience,
and the number of readers (i.e. single or double) across studies.

The results show imprecise estimates going from relevant decrease to increase in the breast cancer detection rate.

The results show imprecise estimates going from relevant decrease to increase on the false positive rate.

The results show imprecise estimates.

One diagnostic accuracy-test study with random allocation of participants reported a lower, but imprecise, risk for recall for assessment with DBT (RR 1.08; 95% Cl 0.82 to
1.43). However, no data was reported in breast cancer detection, which precludes the interpretation of this estimate.

oo N
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