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Genetics of Breast Cancer

Sporadic

Hereditar

y

Familial, 

undiscovered genes

High-Risk genes

• >50% lifetime risk to develop cancer, clear management recommendations

• BRCA1/2, TP53, PTEN, CDH1, PALB2, CHEK2, ATM

Moderate-Risk genes

• 25-50% lifetime risk to develop cancer, management recommendations might not be as 

clear cut

• STK11, NF1, NBN, BARD1, RAD51C, RAD51D

“Newer” or Low-Risk genes

• Lifetime risks for cancer not known, no management recommendations

BRCA1/2

30-40%High, 

Moderate, and 

Low-Risk 

Genes



Hereditary Cancer 

Syndromes Involving 

Breast Cancer

High Risk Breast Cancer 

Genes
Associated Cancers

Hereditary breast and 

ovarian cancer syndrome 

(HBOC)

BRCA1, BRCA2 Breast, ovarian, prostate, pancreas

Li-Fraumeni syndrome TP53

Breast, brain, sarcoma, 

adrenocortical carcinoma, rare 

cancers, early onset

Cowden syndrome

(PTEN hamartoma tumor

syndrome)

PTEN

Breast, uterine, thyroid, colon, 

benign tumors, skin findings, large 

head size

Hereditary diffuse gastric 

cancer
CDH1 Breast (lobular), diffuse gastric

PALB2 hereditary cancer 

syndrome
PALB2

Breast, pancreatic and possibly 

ovarian

CHEK2 CHEK2 Breast, colon, others

ATM Breast, pancreatic, prostate



General 

Population Risk

Risk for BRCA1

Mutation Carrier

Risk for BRCA2

Mutation Carrier

Female Breast 

Cancer
12% Up to 72% Up to 69%

Second Breast 

Cancer
2% within 5 years

40% within 20 

years; 

60% by age 70

26% within 20 

years; 

62% by age 70

Ovarian Cancer 1-2% 39-58% 13-29%

Male Breast 

Cancer
0.1% Up to 1.2% Up to 7%

Prostate Cancer 6% by age 69 Up to 26% Up to 61%

Pancreatic 

Cancer
0.5% ≤5% 2-7%

NCCN Guidelines 

v1.2023



Moderate Risk Breast/Ovarian 

Cancer Genes
Associated Cancers

NF1 Breast, neurofibromas, optic gliomas

STK11 Breast, pancreatic, ovarian, stomach

BARD1, RAD51C, RAD51D, BRIP1 Ovarian, possibly breast

FANCC, NBN, MRE11A, AKT1, AXIN2, 

PIK3CA, RINT1, SDHB, SDHC, MUTYH 

and others

Low risk or preliminary evidence genes for 

breast cancer



Breast Cancer 

Screening/Prevention for 

BRCA1/2

• Monthly breast self-exams starting at 18y

• Clinical breast exams twice a year starting at 25y

• Annual breast MRI starting at 25y

• Annual mammogram starting at 30y

• Alternate mammogram and breast MRI every 6 months starting at 30y

Women: Screening

• Preventative mastectomy (removal of breast tissue)

• Reduces risk by >90%

• Tamoxifen (estrogen blocking drug)

• Reduces risk of breast cancer in other breast by up to 53%

Women: Prevention

• Monthly breast self-exams starting at 35y

• Annual clinical breast exams starting at 35y

Men: Screening



Ovarian Cancer 

Screening/Prevention for BRCA1/2

• No effective screening for ovarian cancer

Screening

• Preventative salpingo-oophorectomy (removal of 
ovaries and fallopian tubes)

• Reduces risk of ovarian cancer by up to 96% and breast 
cancer by up to 53%

• May be done after having children

• BRCA1: 35-40y, BRCA2: 40-45y

• Birth control pills

• Reduces ovarian cancer risk by almost 50% when used 
for a few years

• Slightly increases breast cancer risk if used for more 
than 5y 

Prevention
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