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Clinical genetic testing panels are broadly used to gather information about cancer 
predisposition in individuals with personal and/or family history of breast cancer. 
However, the involvement of several of the genes that are included on clinical testing 
panels in predisposition to breast cancer has recently come into question. In addition, 
accurate risk estimates for breast and other cancer are not well defined for the majority 
of genes on testing panels. We studied 50,000 women diagnosed with breast cancer 
who were tested for germline cancer predisposing mutations using hereditary cancer 
gene panels. Information on personal and family cancer history, age of diagnosis, and 
ethnicity of patients was obtained from test requisition forms. Greater than 90% met 
National Comprehensive Cancer Network HBOC testing criteria. To estimate gene-
specific risks for breast cancer, case-control analyses were performed comparing the 
frequencies of pathogenic mutations from Caucasian cancer cases with frequencies 
from Caucasian, non-Finnish, non-TCGA controls from the Exome Aggregation 
Consortium (ExAC) database. Mutations were detected in 9% of breast cancer patients. 
Twelve genes displayed a significant association (p<0.05) with breast cancer including 
nine genes associated with moderate risk (RR>2.0) and three genes associated with 
high risk (RR>5.0) of breast cancer. This large clinical testing dataset of 50,000 women 
with breast cancer provides useful data for many predisposition genes previously lacking 
risk estimates, and should prove useful for clinical risk management of patients with 
inherited mutations in these 
genes. 


