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Introduction

World Health Organisation, Centers for Disease Control&Prevention, Registre du Cancer (2023 data)

Breast cancer 

worldwide

2.3 million diagnosis

Leadind cause of 

cancer death

1 woman out of 8 

affected during her

lifetime

Belgium: a high-

incidence country

11,636 new cases (2023)

11,533 women | 103 men

+3% vs 2022

+23% over the last 20 

years

Breast cancer 

represents a 

major public 

health issue in 

developed 

countries, with 

Belgium among 

the most affected
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Introduction

The causes of breast cancer are presumably multifactorial and 

remain partly unknown.

Individual risk cannot be accurately predicted.

→ Risk is therefore assessed at the population level, using:

▪ Absolute risk (AR)

▪ Relative risk (RR / hazard ratio)

Risk quantification allows the identification of subgroups to guide 

appropriate prevention and surveillance strategies.
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Breast cancer risk factors

Multiple risk factors have been identified.

Even moderate risk factors (RR < 2) should be systematically

assessed, as their accumulation or interaction may influence 

surveillance strategies.

Importantly, risk factors are not additive but multiplicative, which

may lead to an overestimation of individual risk.
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Low-risk breast cancer risk factors (RR < 2) 

Hormonal timing

Earlier age at menarche and later age at menopause may partly 

explain the increase in breast cancer incidence.

Menarche before age 11:

▪ Established risk factor (RR ≈ 3)

▪ ↓ RR by ~5% per year of delayed menarche

Late menopause (≥55 years):

▪ ↑ risk by ~3% per year
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Low-risk breast cancer risk factors (RR < 2) 

Reproductive factors

Age at first full-term pregnancy:

▪ ~30% reduction in breast cancer risk if before age 20, compared 

with first full-term pregnancy after age 30

Breastfeeding:

▪ Minimal protective effect

▪ Observed only in multiparous women who breastfed for ≥12 

months
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Low-risk breast cancer risk factors (RR < 2)

Hormonal treatments

Oral contraceptives

Menopausal hormone therapy (MHT)

→ Not considered major breast cancer risk factors

→ Favorable benefit–risk balance

Life style

Sedentarism, obesity, alcohol consumption, smoking

Influencable risk factors
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Main breast cancer risk factors

Age

▪ Primary risk factor

▪ Age-dependent incidence

▪ Marked increase from age 45

Family history of breast cancer

▪ Second major risk factor

▪ Key questions:

- How many?

- Who?

- At what age?

▪ Both family branches involved (autosomal dominant transmission of genetic

mutations)
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Main breast cancer risk factors

Thoracic irradiation before age 30

▪ High-risk situation

▪ Risk level comparable to BRCA1 mutation

Personal history of borderline lesions

▪ Atypical ductal hyperplasia

▪ Atypical lobular hyperplasia

▪ Lobular carcinoma in situ (LCIS)
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Screening for breast cancer – General principles

Mammography

▪ Screening test of choice

▪ Detects all forms of breast cancer

▪ High sensitivity at preclinical stage 

(Se > 80%)

▪ High specificity (Sp > 90%)

▪ Affordable cost
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Risk-adapted screening strategies

A single screening strategy cannot be optimal

Screening and surveillance must be adapted according to:

▪ Age at initiation

▪ Imaging tools

▪ Interval between examinations

Three risk-based strategies

▪ Standard risk i.e general population (RR 1–2)

▪ Intermediate risk (RR 4–6)

▪ High risk (RR > 6)
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Impact of mammography screening on breast cancer mortality

Evidence from historical randomized trials (1960–1985)

▪ Systematic mammography every 2–3 years over ~11 years

▪ Significant reduction in breast cancer mortality

Effect varies with age at screening initiation

▪ 40–49 years: ~15% mortality reduction

▪ 50–59 years: ~18% mortality reduction

▪ 60–69 / 70–74 years: ~32% mortality reduction

Implications

▪ Most European screening programs are age-based

▪ Age has historically been used as the primary risk 

stratification factor

Marmot MG et al The benefits and arms of breaste cancer screening: an 

independent review. Br J Cancer, 2013;108 (11): 2205-2240



13Plan stratégique 2022-2026

Organized breast cancer screening: current framework

Target population

Women aged 50–69 years

Free mammography every 2 years (two views per breast)

Excluded populations

Personal history of breast cancer within the last 10 years

Genetic or significant familial risk

Age-related extensions (debates)

Women aged 40–49 years

Incidence already increased

Unclear benefit within a public health screening program

Women ≥70–74 years

Insufficient evidence in the literature
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Effect of mammographic screening from age 40 on breast cancer mortality
10-year follow-up, randomized controlled trial (The Age Trial)

Study design

▪ Randomized controlled trial

▪ Annual mammography vs no screening 

before age 50

Population

▪ 160,921 women

▪ Aged 39–41 years at inclusion

Main outcome

▪ No significant reduction in breast cancer 

mortality at 10 years’ follow-up

Sue M Moss; Howard Cuckle; Andy Evans; Louise Johns; Michael Waller; Lynda Bobrow. (2006). Effect of 

mammographic screening from age 40 years on breast cancer mortality at 10 years' follow-up: a randomised

controlled trial. , 368(9552), 0–2060.
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Effects of annual vs triennial mammography interval on breast cancer 

incidence and mortality in women aged 40–49 in Finland

Rationale for annual screening

▪ Higher incidence of aggressive, fast-growing tumors

compared with women aged 50–74

▪ Higher rate of interval cancers

▪ Poor prognosis and low survival, independent of stage 

at diagnosis

Evidence: Finnish study

▪ Population-based study

▪ Annual screening from age 40 for women born in even-

numbered years

▪ Every 3 years for women born in odd-numbered years

▪ 14,765 women included

▪ 207 breast cancers diagnosed over 10 years

▪ No difference in incidence or survival observed

between screening intervals

Parvinen I, Chiu S, Pylkkänen L, Klemi P, Immonen-Räihä P, Kauhava L, Malila N, Hakama M. Effects of annual vs 
triennial mammography interval on breast cancer incidence and mortality in ages 40-49 in Finland. Br J Cancer. 2011 

Oct 25;105(9):1388-91. 
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Breast cancer screening: Cochrane controversy

Evidence from Cochrane reviews

▪ 2001 Cochrane meta-analysis questioned the impact of systematic screening on breast cancer–specific 

mortality

▪ Findings confirmed in subsequent reviews (2003, 2011, 2013)

Benefit–harm balance

Among 2,000 women screened annually:

▪ 1 breast cancer death prevented

▪ ~200 false-positive results

▪ ~10 cases of overdiagnosis leading to overtreatment

Overdiagnosis

Diagnosis of a cancer that would not have progressed or affected the patient’s lifetime

Main criticisms

▪ Excessive false positives → unnecessary biopsies and anxiety

▪ Uncertain prognostic benefit

▪ Potential risk of radiation-induced cancer

(Olsen et al. 2001; Kösters et al. 2003; Gøtzsche et al. 2011, 2013)
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Breast cancer screening: overdiagnosis and interpretation

Impact on public trust

▪ Conflicting messages have contributed to mistrust of organized screening programs

How overdiagnosis is estimated

▪ Methodological discrepancy

▪ Estimates rely on mathematical probability models

▪ Results depend on whether models are correctly adjusted

▪ Incorrectly adjusted models report overdiagnosis rates of ~40%

▪ Correctly adjusted models report rates of ~10%

(Raichand et al.)

Raichand S, Dunn AG, Ong MS, Bourgeois FT, Coiera E, Mandl KD. Conclusions in systematic reviews of mammography for breast cancer 

screening and associations with review design and author characteristics. Syst Rev. 2017 May 22;6(1):105.
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Breast cancer screening: impact of tomosynthesis

False positives

▪ Breast tomosynthesis is associated with a significant reduction in false-positive recalls

▪ Approximately 20 fewer false positives per 1,000 women screened

Cancer detection

▪ Increase in breast cancer detection rate of +1.1 to +1.3 per 1,000 women

▪ Preferential increase in invasive cancer detection

▪ No increase in detection of ductal carcinoma in situ (DCIS)

Evidence base

▪ Consistent findings across multiple studies

▪ Meta-analysis (BREA): 4 prospective + 7 retrospective trials

Radiation exposure

▪ Additional radiation from tomosynthesis likely mitigated by the use of synthetic mammography

Ciatto S et al Lancet Oncol. 2013; Skaane P et al Radiology. 2013; McDonald ES et al JAMA Oncol. 2016;

Rose SL et al Am J Roentgenol. 2013; Yun SJ et al Breast Cancer Res Treat. 2017; Zuley ML et al Radiology. 2014
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Prognostic differences between screen-detected and symptomatic breast cancers

Study population

▪ ~19,000 women in England

▪ Comparison between:

- Screen-detected breast cancers

- Symptomatic breast cancers (no prior screening)

Key findings

▪ Tumors > 2 cm were more than twice as frequent in symptomatic cancers

▪ Overall survival:

▪ 56% in screen-detected cancers

▪ 48% in symptomatic cancers

Interpretation

▪ Screening is associated with detection of smaller tumors

▪ Screen-detected cancers show a more favorable prognosis

Positive impact of breast cancer screening in detecting smaller tumors
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Radiation exposure and risk–benefit balance

Radiation-related risk

▪ Breast cancer screening involves low-dose 

radiation

▪ Strict quality control minimizes radiation exposure

Population-level evidence

▪ Large cohort study (1.7 million women)

▪ For 1 potentially radiation-induced cancer,

156 to 312 breast cancer deaths are prevented

Key message

▪ The benefit–risk ratio strongly favors screening

▪ Radiation risk is very low compared with the 

survival benefit

Warren LM, Dance DR, Young KC. Radiation risk of breast screening in 

England with digital mammography. Br J Radiol. 2016 

Nov;89(1067):20150897. 
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Breast density as a breast cancer risk factor

Key characteristics

▪ Breast density is multifactorial (genetic, biological, hormonal and lifestyle-related)

▪ It is an independent and significant risk factor for breast cancer

Clinical implications

▪ Breast density must be systematically reported on mammography reports

▪ Women with dense breasts should be clearly informed about the potential benefit of 

additional screening modalities

Magnitude of risk

▪ High breast density is associated with an average RR of 4.64

Mac Cormac VA, Dos Santos Silva I et al ,Cancer Epidemiol Biomarkers Prev 2006
Cummngs SR et al: J Natl Cancer Inst, 2009

Strategy in patients with intermediate risk
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Breast density: evidence and classification

Epidemiological evidence

▪ McCormack et al., 2006

RR = 4.64 (95% CI: 3.64–5.91) for density >75%

▪ Cummings et al., 2009 (meta-analysis)

RR = 4.20 (95% CI: 3.61–4.89) compared with density <25%

ACR breast density classification

▪ A: < 25% glandular tissue

▪ B: 25–50%

▪ C: 50–75%

▪ D: > 75%

Clinical relevance

▪ Increasing density → higher cancer risk

▪ Increasing density → lower mammographic sensitivity

Mac Cormac VA, Dos Santos Silva I et al ,Cancer Epidemiol Biomarkers Prev 2006
Cummngs SR et al: J Natl Cancer Inst, 2009

Strategy in patients with intermediate risk
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A B C D

BI-RADS (Breast Imaging Reporting and Data System) classification  of breast density of the ACR

Dense
Scattered area of  
fibroglanular tissue

Almost entirely fatty Heterogenously dense
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Screening recommendations for women with extremely dense breasts

Marcon M, Fuchsjäger MH, Clauser P, Mann RM. ESR Essentials: screening for breast cancer -

general recommendations by EUSOBI. Eur Radiol. 2024 Oct;34(10):6348-6357. 

Target population

▪ Women with extremely dense breasts (ACR type D)

Screening strategy

▪ Annual screening from age 40

▪ No predefined upper age limit

▪ Particularly recommended in case of a family history of breast

cancer

Role of MRI

▪ Supplemental breast MRI every 2–3 years for women with

extremely dense breasts

▪ Breast MRI may be used as a stand-alone screening modality in 

this population
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Strategy in patients with intermediate risk

Marcon M, Fuchsjäger MH, Clauser P, Mann RM. ESR Essentials: screening for breast cancer - general recommendations by EUSOBI. Eur Radiol. 2024 Oct;34(10):6348-6357. 
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Screening strategy in women at intermediate risk

Personal history of high-risk histological lesions

▪ No prospective randomized studies available

▪ Evidence mainly derived from retrospective 

studies with selection bias

▪ Annual screening strategy, without predefined 

upper age limit

▪ Particularly relevant in young women with dense 

breasts

▪ According to ACR, annual breast MRI may be 

considered on a case-by-case basis

Family history of breast cancer

▪ Annual screening from age 40 in women with a 

first-degree relative diagnosed after age 45

▪ Screening should start 5 years before the age at 

diagnosis in the affected first-degree relative

Oeffinger KC, Fontham ET, Etzioni R, Herzig A, Michaelson JS, Shih YC, Walter LC, Church TR, Flowers CR, LaMonte SJ, Wolf AM, DeSantis C, 

Lortet-Tieulent J, Andrews K, Manassaram-Baptiste D, Saslow D, Smith RA, Brawley OW, Wender R; American Cancer Society. Breast Cancer 

Screening for Women at Average Risk: 2015 Guideline Update From the American Cancer Society. JAMA. 2015 Oct 20;314(15):1599-614
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High-risk breast cancer: genetic background

Key point

▪ Breast cancer susceptibility may be driven by germline genetic mutations

▪ Risk level depends on mutation penetrance

High-penetrance mutations (RR ≈ 8–10)

▪ BRCA1, BRCA2

▪ TP53, STK11, PTEN, CDH1

Moderate-penetrance mutations (RR ≈ 2–3)

▪ ATM, PALB2, CHEK2, BRIP1

Low-penetrance variants

▪ Multiple common alleles

▪ Cumulative risk effect
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Who?

▪ Very high genetic risk

▪ 5-year breast cancer risk > 6%

When & how?

▪ From age 30

- Annual breast MRI + mammography

- Clinical exam every 6 months

▪ From age 65

- Return to standard screening

- Annual mammography only

- Stop MRI

Kuhl CK et al. Radiology.200;215 (1):267-279; Kulh CK et al J Clin Oncol Off J Am Soc Clin Oncol 2014;32 (22): 2304-2310; OldiriniG,et al bEur J 
Radiolo. 2017; 95: 177-185

Strategy in patients with high genetic risk

Why MRI?

▪ MRI + mammography:

• +18.3 cancers / 1,000 women

▪ Compared to:

• Ultrasound: +2–4 / 1,000

• Tomosynthesis: +1–2 / 1,000

Practical updates

▪ Abbreviated MRI

• < 10 minutes

• Detection rate comparable to standard MRI

▪ MRI-only screening

• Li-Fraumeni syndrome

• Cowden disease (radiosensitive patients)
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Towards individual risk-based screening

From genetics to precision medicine
▪ Second decade of the 21st century

Genetic mutations alone were not sufficient to assess cancer risk.

▪ Next step

Development of large biobanks integrating:

Genetic data

Biological and radiological factors

▪ Precision medicine era

Supported by major government funding programs (United States, Canada)

▪ Core principle

Personalized screening to:

Maximize cancer detection

Reduce negative impacts

Adapt screening to individual risk



30Plan stratégique 2022-2026

Towards individual risk-based screening

The main rules for this type of individual risk-based screening were defined in 2017

▪ No patient should be screened less aggressively than the current recommendations of 

learned societies. 

▪ The goal is to reduce the number of false positives. 

▪ The goal is to reduce the number of interval cancers. 

▪ The goal is to reduce the incidence of cancers beyond stage II B. 

▪ Patients with a known deleterious mutation for breast cancer should not be screened

according to this strategy. 

▪ This type of screening must be feasible in routine clinical practice.
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Towards individual risk-based screening

Study design (WISDOM & MyPeBS)

▪ Two multicenter trials (USA & Europe)

▪ Women 40–70 years

▪ very high-risk excluded

▪ Randomization:

Standard screening

Risk-based screening

▪ Risk stratification by saliva test

▪ 5-year breast cancer risk

Risk-based screening strategy

▪ Low risk (RR < 1%) → Mammogram

every 4 years

▪ Moderate risk (RR 1–1.67) → 

Mammogram every 2 years ±

ultrasound

▪ High risk (RR ≥ 1.67 and < 6%) → 

Annual mammogram ± ultrasound

▪ Very high risk (RR > 6%) → Annual

mammogram + MRI
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Towards individual risk-based screening

Patient acceptance of risk-based screening

▪ Study based on a questionnaire completed by 10,000 Swedish women

▪ 94% interested in knowing their personal risk

▪ 90% willing to undergo more frequent screening if recommended by a doctor

▪ 20% willing to undergo less frequent screening if recommended by a doctor

Key role of clinicians

▪ General practitioners, radiologists and gynecologists on the front line

▪ Inform patients about their individual risk

▪ Helping them make decision regarding their personal screening strategy

Koitsalu M, Sprangers MA, Eklund M, Czene K, Hall P, Grönberg H, Brandberg Y. Public interest in and acceptability of the prospect of risk-stratified screening for 

breast and prostate cancer. Acta Oncol. 2016;55(1):45-51.
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Thank you for your attention
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