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•Among a consecutive series of 11,159 women requesting BRCA testing over one 
year, 3874 responded to a mailed survey.

•Most respondents (61.8%) did not receive pretest genetic counseling from a 
genetics clinician.

•Lack of physician recommendation was the most commonly reported reason for 
not receiving counseling from a genetics clinician.

•Respondents who received genetic counseling from a genetics clinician 
demonstrated greater knowledge about BRCA (P < .001) and understanding of 
the information received (P < .001) and expressed greater satisfaction (P < .001).
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• Features of hereditary breast cancer – how and        

why is it different from “sporadic” cancer

• The BRCA1 and BRCA2 genes
• Inheritance
• Prevalence
• Associated risks

• Approach to Genetic Counseling and Testing

• Screening and Prevention Recommendations

• Treatment Implications
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Weinberg RA, How Cancer Arises
Scientific American, 1996
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Hereditary cancers are also the 
result of genetic mutations
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ASCO

BRCA1BRCA1
 Tumor suppressor gene on chromosome 17 
 Important function in breast and ovary

Breast Cancer Information Core

Nonsense  Missense Splice-site



BRCA1-Associated Cancers:
Lifetime Risk

BRCA1-Associated Cancers:
Lifetime Risk

Breast cancer 34%-86% (early age)

Second primary breast cancer 40%-60%

Ovarian cancer 42%-67%

ASCO
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ASCO

BRCA2BRCA2
 Tumor suppressor gene on chromosome 13
 Important function in breast and ovary

Breast Cancer Information Core

Nonsense Missense Splice-site



BRCA2-Associated Cancers:  
Lifetime Risk

BRCA2-Associated Cancers:  
Lifetime Risk

Maternal and paternal co-inherited BRCA2 
mutations cause recessive Fanconi anemia

breast cancer (24%-83%)

ovarian cancer (16%-51%)

male breast cancer
(6%)

ASCO



Other Cancer RisksOther Cancer Risks

Cancer Type BRCA1 Mutations BRCA2 Mutations

Breast 70-80% lifetime risk 50-60% lifetime risk

Ovarian 50% lifetime risk 30% lifetime risk

Prostate Ashkenazi mutations 
associated with increased risk

20-fold increased risk

Pancreatic Likely increased 10-fold increased risk

Melanoma Unlikely increased 20-fold increased risk

Gastric None reported Limited reports

Others Unlikely increased Case reports 



ASCO

BRCA1 and BRCA2 Mutations in the 
Ashkenazi Jewish Population

BRCA1 and BRCA2 Mutations in the 
Ashkenazi Jewish Population

An estimated 1 in 40 Ashkenazi Jews 
carries a BRCA1 or BRCA2 mutation

185delAG
Prevalence = ~1%

5382insC
Prevalence = ~0.15%

6174delT
Prevalence = ~1.5%

BRCA1

BRCA2



Features That Indicate Increased 
Likelihood of BRCA Mutation

Features That Indicate Increased 
Likelihood of BRCA Mutation

• Multiple cases of breast cancer
• Premenopausal breast cancer (<50)
• Ovarian cancer (fallopian tube, primary peritoneal)
• Breast and ovarian cancer on one side of family
• Bilateral breast cancer
• Ashkenazi Jewish heritage 
• Male breast cancer
• Triple negative breast cancer (ER-/PR-/Her2-) (<60)
• Pancreatic cancer 
• Aggressive prostate cancer (Gleason score >7)

NCCN 



Genetic counseling – personal consultation with a 
genetics specialist (e.g., board certified genetic counselor)

• Discussion of hereditary cancer risks and genetic 
testing benefits and limitations

• Clarification of options for risk management

• Information and resources - follow-up care, peer 
support, available research protocols

• Personalized pedigree assessment - cancer pattern in 
the family and likelihood it may be hereditary

• Determination of appropriate test(s) and appropriate 
first person in family to be tested

• Assistance with insurance coverage of testing



Baumanis et al. (2009) J Genet Counsel 18:447‐463. 

➢ Nearly all aspects of telephone genetic counseling parallel 
face-to-face counseling

➢ Telephone genetic counseling allows for comprehensive 
service delivery

➢ When given an option, patients often chose to receive 
genetic counseling over the phone rather than in person

✓ No difference in satisfaction
✓ Higher satisfaction associated with shorter wait time

Peshkin et al. (2008) Genetic Testing 12(1): 37‐52.

Telephone Genetic Counseling Effective

➢ Randomized controlled trial showed equivalence on all 
primary outcomes

➢ Telephone genetic counseling lowered out-of-pocket 
costs for patients

Schwartz et al. (2014) J Clin Oncol 32(7): 618‐26.





Calculating Risks for
Breast Cancer and BRCA Mutation
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Cowden syndrome – PTEN Cowden syndrome – PTEN 

• Breast cancer – 25 to 50% risk
• May occur at younger age
• Some male breast cancer
• Thyroid cancer – 10%
• Endometrial (uterine) cancer – 5 – 10%
• Kidney cancer – unknown risk level
• Colon cancer – unknown risk level
• Skin cancer – unknown risk level



Other features of PTENOther features of PTEN

• Fibrocystic breast disease
• Uterine fibroids
• Thyroid – goiter, thyroiditis
• Lipomas
• Hemangiomas
• GI polyps 

50% chance to pass down the mutation to 
each child



Genes Syndromes RR of 
breast 
cancer

Cancer risk 
by 70

BRCA1 HBOC 14-32X 34%-86%

BRCA2 HBOC 10-19X 24%-83%

P53 (TP53) Li-Fraumeni 2-6X >90%

PTEN Cowden 2-4X 25%-50%

STK11 Peutz-Jehgers 3.5-4X 44%-50%

CDH1 Hereditary Diffuse 
Gastric Cancer

3-4X 39%-82%

Breast MRI recommended by NCCN

PALB2 Fanconia Anemia

ATM Ataxia-Telangiectasia

CHEK2 CHEK2

Hereditary Breast Cancer GenesHereditary Breast Cancer Genes



• Increased surveillance
- Annual breast MRI @ 25 – 29

- Annual breast MRI and mammogram @ 30 – 75

- Males: annual prostate screening @ 40

• Prophylactic surgery
- Offer bilateral mastectomy

- Recommend bilateral salpingo-oophorectomy @ 35 - 40

• Chemoprevention
- Tamoxifen or if postmenopausal Raloxifene, Aromatase Inhibitors

- Oral contraceptives prior to oophorectomy

BRCA Management OptionsBRCA Management Options



BRCA Targeted Therapy



Targeted Therapy in Ovarian CancerTargeted Therapy in Ovarian Cancer

• PARP inhibitor Olaparib (Lynparza)

- FDA approved in December 2014

- BRCA mutation carriers only

- Have had at least 3 lines of chemotherapy



What About Next-Gen Sequencing?What About Next-Gen Sequencing?

• Different technology/ies

• Facilitates testing for multiple genes in the same test

• Less expensive for the laboratory to perform

• Capable of examining whole exome or whole genome



Testing PanelsTesting Panels

• Multiple genes included

• Different labs offer different panels

• Some genes are known to be associated with HBOC

• Some genes are known to be associated with cancer

• Some genes might be associated with cancer

• Some panels cover lots of genes for different health 
conditions besides cancer



Pros and Cons of Panel TestsPros and Cons of Panel Tests

• Useful if several genes are possible, panel targets them

• May be more cost effective

• Increased likelihood to find variants of uncertain significance

• Seek a genetic counselor
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