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Stratton MR, et al. Nature 2009
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Introduction

15% of healthy women have at least one 1st degree relative with breast cancer

 risk x 2

Breast cancer risk increases with the number of 1st degree relatives with breast cancer

1: x 1.8

2: x 2.9

3: x 3.9

BRCA1 and BRCA2 germline mutations are responsible for 15-20% of familial breast cancer 
cases, but < 5% of all breast cancers

> 50% of the genetic predisposition to familial breast cancer remains unexplained

Melchor et al, Hum Genet 2013 

Sporadic cases
Familial forms with

indication for 
genetic testing
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Definitions

Penetrance = the likelihood a given gene will result in disease

High penetrance genes : 

rare mutations

very high risk of disease

independently of other risk factors

Low penetrance genes

frequent genetic variants

interact with exogenous factors to cause the diseases
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« Hereditary » cancer syndromes
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Risk of breast cancer with protein-truncating variants in 34 genes

Breast Cancer Association Consortium, NEJM 2021
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Guidelines for hereditary breast and/or ovarian cancer syndrome diagnostic testing criteria

https://www.college-genetics.be/

Indication for analysis for all metastatic patients

 

2015  www.kce.fgov.be 

KCE REPORT 236Bs 

RÉSUMÉ 

TESTS ONCOGÉNÉTIQUES ET SUIVI DES FEMMES ATTEINTES 
D'UNE FORME HÉRÉDITAIRE DE CANCER DU SEIN OU DE 
L’OVAIRE, D'UN SYNDROME DE LI-FRAUMENI OU D'UN 
SYNDROME DE COWDEN 

https://www.college-genetics.be/fr
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BRCA1 and BRCA2

Global prevalence of BRCA1 or BRCA2 mutations is estimated at 1/139 (Genome Medicine volume 12, 
Article number: 2 (2020))

Responsible for the majority of « hereditary » breast cancer cases

30 - 50% of breast cancer patients carrying a mutation have no known or significant family history (Eur J Cancer, 43 (11) 
(2007 Jul), pp. 1713–1717)

Specific BRCA1 and BRCA2 mutations are frequent in the Jewish Ashkenazi population (1/40 - 1/50)
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Roles of BRCA1 and BRCA2 in hereditary breast and ovarian cancer syndrome (HBOC)

High penetrance but variable expression : 

Cumulative risk of breast cancer : up to 70 % (at 80 y.o.)

Ovarian cancer : 40% (BRCA1) / 20% (BRCA2)
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HBOC : the cumulative cancer risk varies with age higher in younger women
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BRCA1 and BRCA2

BRCA1 :

breast (women) : young age, 70% cumulative risk 

‒ Triple negative

‒ Risk of contralateral breast cancer: 40% after 20 years

ovary : 40-50% cumulative risk
colon

prostate

BRCA2 :

breast (women) : cumulative risk 50-70%

‒ ER and PgR positive

‒ Risk of contralateral breast cancer: 25% after 20 years

ovary : lower cumulative risk than BRCA1 (20%)

breast (men) : increased risk (10% of breast cancers in males have a BRCA2 mutation)

Pancreas : 2-6%
colon

prostate

larynx

Kuchenbaecker et al. JAMA. 2017 Jun 20;317(23):2402-2416. 
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Guidelines for the managements of patients with BRCA1 or BRCA2 mutations

Belgian guidelines for Managing Hereditary

Breast and Ovarian Cancer: 09/2020 Update

https://www.college-genetics.be/

Risk reducing surgery Strongly consider BSO < 50 y

BRCA1

BRCA2
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Other genes implicated in an increased risk of breast cancer

Molecular mechanisms of double-strand break DNA repair

Nat Rev Cancer.;12(1):68-78
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PALB2

Breast (women) : cumulative risk 30-60%

importance of family history

increased risk of contralateral breast cancer

anticipation

Ovary : cumulative risk 5-15%

Breast (men) : 1%

Pancreas: weak but increased
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ATM

Breast (women) : cumulative risk 30%

importance of family history

contralateral breast cancer?

Breast (men) : 0,5-1%

Prostate

Pancreas
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ATM

Risk of radiosensitivity in heterozygotes?

Not demonstrated : mammogram recommended by NCCN 2021, but caution advised by Belgian guidelines

No evidence of deleterious effect of radiotherapy, but debated

Beware of the risk of biallelic mutation in offspring: 

test the partner if child wish (risk 1/100) 

Ataxia telangiectasia

Int J Radiation Oncol Biol Phys, Vol. 105, No. 4, pp. 698e712, 2019
https://doi.org/10.1200/PO.20.00334 (2021)

Congenital dysmorphic syndrome : small size, microcephaly, abnormal thums or 
forearms, face, neurological or retinian signs

Predisposition to cancer (leukemia, lymphoma, carcinoma…)

+/- medullary insufficiency

+/- immune abnormalities
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CHEK2

Breast (women) : cumulative risk 20-45%

importance of family history

risk of contralateral cancer : 25% after 20 years

Breast (men) : 0,5-1%

Prostate

Colon: 8-10% -> colonoscopy starting at 40 years (every 5 years)
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RAD51C and RAD51D

Breast (women) : cumulative risk 20-45%

importance of family history

remaining risk in non-carriers

Ovary: 5-10%
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Rare syndromes

PTEN – Cowden syndrome

Macrocephaly & autism

Hamartoma + trichilemmoma

Increased risk of breast cancer (60% at 70 y.o.) + thyroid carcinoma + endometrium + colon

STK11 – Peutz-Jeghers syndrome

Hamartoma

Abnormal pigmentation of skin and mucosa

Increased risk of breast cancer (40-60% at 70 y.o.) + cervix and endometrium + digestive tract + pancreas + lung + sex cord tumors
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Rare syndromes

CDH1

Lobular breast cancer (60% at 80 y.o., bilateral)

Diffuse gastric cancer

Cleft lip and palate

TP53 – Li-Fraumeni syndrome

De novo mutations (7-20%), mosaicism family history not always present

Breast cancer (HER2+) - 6% of women with breast cancer < 30 y.o; risk >60%

Sarcoma

Adrenocortical carcinoma

Leukemia

Brain tumor

Other cancers (lung, colon, pancreas, genito-urinary, skin, prostate, …)

AVOID RADIATION

J Med Genet. 2015 Jun; 52(6): 361–374
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Estimated absolute risk of breast cancer associated with protein-truncating variants

Breast Cancer Association Consortium, NEJM 2021
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Conclusion

Oncogenetics consultations are now standard of care for young women with breast cancer

Secondary cancers are frequent

Ovarian cancer risk planning of fertility

Implications for the other family members
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Thank you for your attention

francois.duhoux@uclouvain.be


