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Hereditary Breast Cancer:   
Updates in Cancer Genetics 



Objectives 
   The presentation will help you understand 

genetic risk for breast cancer and the 
process for counseling and testing.  

 
 We will discuss: 

 - Hereditary breast cancer risk 
 - Benefits and limitations of genetic 
   testing 
 - How test results can help you make 
   informed decisions 

 
   



Identifying Those at High Risk 

•  Necessary for informed decision making 
•  At diagnosis and survivorship care 

•  Part of National Accreditation Standards 
•  Important for risk stratification- patient & family 



Assessing Risk 



Patient Self-Report: Online  

https://fht.myriad.com 



Patient Self Report:  In Clinic 



Red Flags:  Hereditary Breast and 
Ovarian Cancer Syndrome 

Age 
•  Under age 50 
Pathology 
•  Triple Negative breast cancer 
Personal History 
•  Ovarian cancer 
•  Male breast cancer 
•  Two primary breast cancers 
•  Ashkenazi Jewish ancestry 
•  Breast cancer with >2 

relatives with HBOC 
associated cancers at any age 

Family History 
•  An identified HBOC mutation in 

family 
•  Breast cancer diagnosed <50y 
•  Ovarian cancer 
•  Male breast cancer 
•  Two primary breast cancers 
•  Ashkenazi Jewish ancestry with 

an HBOC associate cancer 
•  Three or more HBOC associate 

cancers at any age 
 



Hereditary Breast and Ovarian 
Cancer Syndrome 



What About DCIS? 
•  Ductal carcinoma in situ (DCIS; also 

known as intraductal carcinoma) is the 
most common type of non-invasive 
breast cancer   

•  About 1 in 5 new breast cancer cases 
will be DCIS  

•  NCCN and Medicare criteria  
– Both include DCIS as an equal cancer 

to invasive breast cancer when 
considering who should get testing for 
BRCA1 or BRCA2  

 



Li-Fraumeni Syndrome 



Cowden Syndrome 



 Hereditary vs Familial vs 
Sporadic 

Hereditary!

Ov, 52!

Br, 32! Br, 45!

Sporadic!

Br, 71!

Br, 63!

2 Breast cancers under 50 
and  ovarian cancer, 

Multiple generations, 50% 
women affected 	



Familial Clustering !

Br, 71!

Br, 67!

Br, 58!



Autosomal Dominant Pattern  
of Inheritance 

Affected 
Father 

Normal 
Mother 

Affected 
Daughter 

Normal 
Son 

Affected 
Son 

Normal 
Daughter 

50/50 Chance 
of inheriting  

Genetic 
mutation 



Newly Diagnosed Capture Rate: 34% 

Missed  
Patients Y5 

Large Survivor 
Patient Population 

Missed  
Patients Y4 

Missed  
Patients Y3 

Missed 
Patients Y2 

Missed 
Patients 

Y1   

Leads to Survivor Patient Population AT RISK 

Every year, more patients are missed than tested 
1.  Surveillance, Epidemiology, and End Results (SEER), 

National Cancer Institute, 2012. http://
seer.cancer.gov/statistics/  

2.  Eisenbraun et al.  Hereditary Breast and Ovarian 
Cancer testing: integration and outcomes within 
community oncology practices.  Comm Oncol. 
2010;7:75-81. 

3.  NCCN Clinical Practice Guidelines in Oncology v.
4.2013 Genetic/Familial High-Risk Assessment: 
Breast and Ovarian.  Accessed at www.nccn.org 

4.  Kerber RA, et al.  Frequency of familial colon cancer 
and hereditary nonpolypsosis colorectal cancer 
(Lynch syndrome) in a large population database.  
Familial Cancer 2005;4:239-44. 

5.  Internal Myriad data 



National Capture Rate by  
Patient Status and Disease  



BRCA1-Associated 
Cancers: Risk by age 70 

Possible increased risk of other cancers 

Breast cancer 50-85% (often early age at onset) 

Second primary breast cancer 20%-60% 

Ovarian cancer 15-45% 

JCO 2004;22: 735-42; NCI 2005 



BRCA2-Associated 
Cancers:  Risk by age 70 

Increased risk of pancreatic cancer 
and melanoma   

Breast cancer  
(50-85%) 

Ovarian cancer  
(10-27%) 

Breast cancer  
(6%) 

JCO 2004;22: 735-42;   NCI 2005 

Prostate 
(20%) 

Second primary breast cancer  
(20-60%) 



BRCA Mutations Increase Risk 
of 2nd Primary Cancers 



NCCN Recommended Management 
Reduces Cancer Risk 

20-year survival rate =88% for 
BRCA mutation carriers treated with 
bilateral mastectomy and 66% for 
BRCA mutation carriers treated with 
unilateral mastectomy 

15% survival 
advantage 



Next Generation Sequencing: 
Multiplex Genetic Testing for Inherited 
Cancer--The Future is Now  

1.  Many patients with suggestive family histories 
test negative on standard testing 
a.  Need for additional/expanded screening 
 

2.  Patients do not meet classic guidelines for 
hereditary cancer syndromes 
a.  Variable expressivity and reduced penetrance 
 

3.  Many genes implicated in cancer 
a.  Testing multiple genes simultaneously can be               

more time and cost effective 
 
4.  Overlapping phenotypes of different   

hereditary cancer syndromes 
 



NextGen Testing:  Who to test?? 

Cast the net widely, test nearly 
anyone 

•  Pro 
— No sure approach for 
excluding anyone 
— Find more mutation carriers 

•  Con 
— Difficult to interpret and 
develop management 
recommendations 
 

Test Selectively 
•  Pro 

— Higher penetrance 
families 
— Easier to interpret and 
recommend 
management 

•  Con 
— Missed mutations 
 
 

Always test the relative with the highest mutation probability in the family 
Reduce non-informative negative results 



High Penetrance Genes vs. 
Moderate/Low Penetrance Genes 

Multigene panels include high-penetrance genes, 
such as TP53, PTEN, PALB2, STK11, and CDH1, 

for which guidelines exist for management of breast 
cancer risk. However, the larger panels also include 

Moderate/Low Penetrance genes that may have 
guidelines in other cancers, but not necessarily 

breast cancer, and genes for which no guidelines 
exist and the cancer risks are variably understood. 

(ASCO, 2014) 



Rare changes in other genes 
associated with breast cancer  

GENE DESCRIPTION 
PTEN Helps regulate cell growth.  Causes Cowden syndrome 

leading to higher risk of both benign and cancerous tumors 
in the breast, digestive tract, thyroid, uterus, and ovaries. 

TP53 Provides instructions for making a protein to stop tumor 
growth.  Causes Li-Fraumeni syndrome and increases soft 
tissue cancer at young ages and higher risk of BrCa, 
leukemia, brain tumors, and sarcomas.   

CHEK2 Provides instructions for making a protein to stop tumor 
growth. Causes Li-Fraumeni syndrome and can double 
breast cancer risk. 

CHD1 Supports protein growth that helps cell adherence and 
tissue formation.  Increased risk of lobular BrCa and rare, 
early onset stomach cancer. 

PALB2 Supports protein growth that works with the BRCA2 protein 
to repair damaged DNA and stop tumor growth.  Doubles 
BrCa Risk. Inheriting 2 abnormal PALB2 genes causes 
Fanconi anemia, higher risk of cancer, including kidney 
cancer and brain cancer 

ATM Helps repair damaged DNA.  Linked to increased risk of 
BrCa 









Case Study:  Beth 
 Beth is a 38 year old woman recently diagnosed 
with triple negative breast cancer and is trying to 
determine her course of treatment.  She has two 
young children (5 & 3 y/o), but also two female 
siblings.  Beth reports the following family history:   
–  Maternal family history is negative for cancer 
–  Paternal family history is significant for:  

n Her father has one brother & one sister 
n Limited Family Structure 

n Paternal grandmother diagnosed with breast 
cancer age 52, but she thinks she was pre-
menopausal 

 
 



Case Study:  Triple Negative BrCa 

⁄ 

Key 

-Breast CA 

-Ovarian CA 

Dx 52 

Beth Dx 38  
Triple Neg 

German English/Irish 

37 28 

60  62 

3 

32 

-Prostate CA 

Dx 48 
BRCA1/2 Neg 

88  

64  

5 -Pancreatic CA 

Dx 72 

62  



Case Study: BRCA1/2 Risks  

n  Rational for Testing:  

–  Testing will assist with informed treatment 
decision making (ASCO Guidelines) 

–  Early age of Onset and Triple negative BrCa 
(NCCN guidelines)   

n  Limited family structure 

n  Paternal Aunt tested Negative for BRCA1/2  
–  Genetic counseling & testing prior to definitive surgery 

and for treatment planning. 



Case Study:  Updated Pedigree 

⁄ 

Key 

-Breast CA 

-Ovarian CA 

Dx 52 

Beth Dx 38  
Triple Neg 

German English/Irish 

37 28 

60  62 

3 

32 

-Prostate CA 

Dx 48 
BRCA1/2 Neg 

88  

64  

5 -Pancreatic CA 

Dx 72 

62  

PALB2+ 



Case Study: Impact of results – 
medical management 

n  Beth 
– PALB2+: High BrCa risk (20-40% by age 80) 
– Discuss surgical management including: 

n Breast conservation 
n Therapeutic and Preventive Mastectomy 

– Discuss whether she has completed child-
bearing 
n Options for fertility preservation  

– Risks for other cancers 



Case Study:  Impact of results 
– medical management 

n  Beth’s 1st degree relatives:  sisters & father 
–  Discuss results (duty to warn) and encourage 

genetic counseling and testing 
–  If negative, General population risk for breast 

cancer –follow standard screening (ACS) 
guidelines 
n Cannot pass this on to their children 

–  If positive, elevated risk for breast cancer-  
follow NCCN guidelines  

n  Beth’s children: 
–  Genetic counseling and testing at the 

appropriate time/age 



Case Study: Take Home Messages 
n  Risk assessment and genetic testing gives 

information to patient AND family members 
–  Some family members may want this information 

and some may not 
n  Genetic testing, when informative, can help 

individuals make decisions about early 
detection and risk-reduction 

n  Can also relieve anxiety about cancer risk (if 
negative) 

n  Informed decision-making imperative 
n  Additional follow-up support and/or 

counseling sometimes necessary 
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