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Role of germline testing for breast 
cancer susceptibility mutations 



Risk of cancer through 
inheritance of damaged gene



Genetic testing for Breast Cancer 
Susceptibility

• Medical utility of identifying gene mutation is to 
improve outcome: prevent, cure, and improve 
the health of survivors “and their families

• Most actionable susceptibility genes are very 
potent:  high risk of specific cancer, and multiple 
cancers consistent with “cancer syndrome”

• Challenges:  VUS, misinterpretation of negative 
results, over treatment and undertreatment



Adoption of Genetic biomarkers

• Analytic Validity
• Clinical Validity
• Actionability
• Clinical Utility



Why do a test

• Prevent cancer or reduce 
risk of cancer in order to 
prevent the adverse 
outcomes from cancer

• Determine treatment 
eligibility

• Inform family members of 
risk



A BRCA Mutation Increases 
Breast & Ovarian Cancer Risks
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Indications for hereditary testing :
• Diagnosis of breast cancer younger than 45
• Ovarian cancer
• 3 or more breast cancers
• Male breast cancer
• Multiple cancers in on one side of the family including 

breast, ovary, prostate, pancreas 
• Triple negative breast cancer
• Breast cancer in Ashkenazi Jewish Ancestry
• Somatic testing identified finding suspicious for germline 

testing
• Known mutation in the family
• Metastatic Prostate cancer



Management Guidelines BRCA1/2 Carriers

Presented By Judy Garber at 2015 ASCO Annual Meeting



Fig. 1 Genetic variants that predispose to breast cancer.The pie chart on the 
left shows the estimated percentage contribution of mutations in high-

penetrance (BRCA1/2, TP53, CDH1, LKB1, and PTEN) and moderate-
penetrance (e.g., CHEK2, ATM, and PALB2) genes and common low-

penetrance genetic variants to familial relative risk. 
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• Every woman with breasts has a risk, 
• every woman with a family history has an 

elevated risk of breast cancer*
• Hereditary syndromes have very high risk and 

usually multiple cancers
• Since not all genetic causes have been identified, 

it is not enough to assume a negative test means 
no risk

• Variants of unknown significance should not be 
interepreted as having any relationship to the 
cancer in the family





Panel Testing Results for Familial 
Breast Cancer 







What to consider when ordering 
genetic testing

• Consider the indications for testing
• Consider what other syndromes should be considered 

based on family history
• Consider the purpose of the testing, i.e., decision 

making for primary treatment of breast cancer i.e. 
“surgical rush”

• Discuss patient’s goals for testing:  i.e. limited to high 
risk actionable mutations

• Previous testing negative, updating testing
• Financial considerations significantly less important 

costs similar across panels



Common pitfalls in germline testing 
with positive findings or VUS

• When a positive is not a high penetrant positive: 1157T CHEK 
mutation in Ashkenazi Jewish population has very modest impact 
on risk

• VUS in the setting of a strong family history of breast cancer
• What happens when different labs interpret the same mutation as 

“likely pathogenic” vs “VUS”
• Tumor profile testing, i.e., somatic testing, detects a mutation: role 

of germline testing, allele frequency
• Single site testing in known mutation vs panel testing
• Risks of overinterpreting a “true negative” in a family that has a 

modest mutation such as ATM
• Truncating vs non truncating mutations in CHEK confer different 

risks



What is new

• Are we ready for population testing?
• Polygenic risk scores for single nucleotide 

polymorphism (SNPS)
• Role of testing in Prostate cancer
• Consumer testing: challenges for physicians



What’s New
• JAMA Online publication September 2018 “Exome 

Sequencing-Based Screening for BRCA1/2 expected 
Pathogenic Variants among Adult Biobank Participants”

• 50, 726 patients in Geisinger health underwent genetic 
testing

• 267 patient .5%were BRCA ½ carriers
• Among the women, 21% had prior breast cancer 

compared to 5.2% of the non carriers,  and 10% had 
ovarian cancer compared to 0.6% non carriers

• ** among the 89 women with no prior testing 49.4%
did not meet NCCN guidelines for testing



What about population testing











Polymorphisms and risk GWAS
Allele Frequency Heterozygote RR Homozygote RR

FGFR2 .38 1.23
(1.18-1.28)

1.63
(1.53-1.72)

TNRC9/ .46 1.14
(1.09-1.2)

1.23
(1.17-1.3)

TNRC9/LOC643714 .44 1.10
(1.05-1.15)

1.16
(1.12-1.27)

MAPK3K1 .30 1.06
(1.02-1.11)

1.17
(1.08-1.25)

LSPI .31 .94
(.9-.98)

.95
(.89-1.01)

H19 .34 1.06
(1.01-1.11)

1.18
(1.1-1.25)



Polygenic risk score:80 SNP



What’s New:

• Prostate cancer and Genetic testing



Hereditary Breast and Ovarian
Prostate Cancer





Utility of genetic testing results

• Genetic information for treatment
• Genetic information predict positive biopsy for 

elevated PSA
• Gene carriers have higher risk of relapse 

prostate cancer
• Genetic predisposition to additional cancers 

for patient and family members





Prostate cancer Consensus:
Candidates for genetic testing

• Hereditary syndrome features: HBOC, 
Hereditary Prostate cancer, Lynch Syndrome

• Men with Metastatic castrate resistant 
prostate cancer

• Men with somatic (tumor sequencing) that 
identified likely germline risk genes.

• Testing should be performed in the setting of 
education and shared decision making



NCCN Prostate Cancer 
Genetic testing Guidelines 2018

Risk Group Clinical Germline testing

High risk or regional Localized, high riskT3-T4or 
Gleason score high or PSA >20

DNA repair genes(BRCA1, 2 ATM 
PALB2), DNA MMR and FANCA

Metastatic DNA repair genes(BRCA1, 2 ATM 
PALB2), DNA MMR and FANCA

Low risk -intermediate T1c-T2<60, family history of other 
syndrome cancers

DNA repair genes(BRCA1, 2 ATM 
PALB2), DNA MMR and FANCA

Family History only <60, family history breast, ovary, 
pancreas, prostate cancer, colon 
cancer suggestive of Lynch

DNA repair genes(BRCA1, 2 ATM 
PALB2), DNA MMR and FANCA 
(HOXB13)



Consensus proposed actionability: 
prostate genetic testing

BRCA2 factored into early screening, age 40 or 
ten years prior to earliest prostate cancer, 
yearly and factor into management for early 
stage Prostate cancer
HOXB13 age 40 or ten years prior to earliest 

prostate cancer, yearly 
BRCA1 and ATM factor into management for 

late stage Prostate cancer



The Consumer and Genetic testing

• Common Misconceptions
• Are results accurate?
• What are the risks?
• What about interpreting results from patients 

who opt for “raw data”?
• Florida Law and disclosure of genetic test 

results





Consumer driven testing



Conclusions
• Next Generation Sequencing and data analytics are rapidly changing 

the way we approach some patients
• Germline testing for variants include high risk inherited syndrome 

with some well defined actionability
• Moderate penetrant genes only explain some family history of 

cancer and have less well defined actionability as well as varying 
degrees of flux in terms of reliability of risk estimates

• Polygenic risk scores using common snps are likely to be important 
in defining low and moderate risk groups, as well as explain 
penetrance of high risk groups, data is very early.

• Family history is still important in accurately estimating risk of 
penetrance:  there is still a lot to learn

• VUS are not actionable, there is some inter lab variability
• Even high risk genes have variable penetrance
• Consumer access increases the need to education and accurate 

information 
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