
RESULTS

 ● In the FCCC cohort, BRIP1 PV carriers (N=12) reported personal cancer history 
of early-onset (<50 years) breast cancer, colorectal cancer, and bladder cancer 
(Table 1).

 ●  BRIP1 VUS were also identified among several patients with striking personal 
cancer history and negative panel testing: 

 – Breast cancer <40 years (N=3) 
 – Bilateral breast cancer (N=4) 
 – TNBC (N=2) 
 – Colorectal cancer <40 years (N=3)
 – Patient with 3 cancers <40 years (colorectal cancer, breast cancer, and 
melanoma) 

 ● In the MGL population, 0.3% (1,678/586,740) carried a BRIP1 PV (Table 2).

 ● BRIP1 PV carriers were slightly more likely to report a personal history of cancer 
(37.3%) compared to PV-negative patients (31.4%; Figure 1). 

 ● Logistic regression analyses found that female BRIP1 PV carriers have 
significantly increased risk for ovarian cancer (OR 2.44, 95% CI 1.97-3.03) and 
TNBC (OR 1.96, 95% CI 1.54-2.49; Table 3).

 – Data were insufficient for testing risk of bladder or prostate cancer. Findings 
did not support associations of BRIP1 with colorectal, endometrial, pancreatic, 
or gastric cancer, or melanoma. 

 – No significantly increased risks were observed for male BRIP1 PV carriers, 
possibly due to a small sample size (N=59).

A single-institution and commercial laboratory  
database analysis of BRIP1-associated cancer risks
Kristen Whitaker, MD1; Ryan Bernhisel, MS2; John Kidd, MS2; Elisha Hughes, PhD2; Eric Rosenthal, PhD, MSc2; Michael J. Hall, MD, MSc1

1. Fox Chase Cancer Center, Philadelphia, PA     2. Myriad Genetics, Inc., Salt Lake City, UT  

METHODS
 ● We examined BRIP1 risks in two 
independent populations:

 – First, using a small single-institution 
case series from Fox Chase Cancer 
Center (FCCC), pedigrees of BRIP1 
PV (N=10) and VUS families (N=47) 
were reviewed. Variants for this cohort 
were identified through testing with 
multiple laboratories.

 – Then, a large population of patients 
referred for testing by multigene panel 
at Myriad Genetics (MGL) between 
9/2013 and 12/2019 (N=586,740).

 ● MGL cohort only: multivariable logistic 
regression analysis estimated BRIP1 
cancer risks as odds ratios (ORs) with 
95% confidence intervals (CIs). 

 ● The model was adjusted for age, sex, 
ancestry, personal cancer history, and 
family cancer history.

BACKGROUND
 ● BRIP1/FANCJ participates in DNA 
replication and repair via interactions 
with BRCA1 and possibly MLH1. 

 ● Previous studies have reported that 
pathogenic variants (PVs) in BRIP1 are 
associated with an approximately 2-fold 
increase in risk for ovarian cancer and 
triple-negative breast cancer (TNBC). 

 ● Although multigene panel testing for 
hereditary cancer has identified BRIP1 
PVs and uncertain variants (VUSs) in 
patients with diverse cancers including 
breast, colorectal, and melanoma, 
association with these cancer types has 
not been established.

Table 1. FCCC Families with a BRIP1 PV or Notable VUS 

Variant BRIP1 PV-Carrier Cancer History 1st Degree Relatives 
Cancer Histories 

PV
R798x
(N=5)

Breast, Dx 40 yrs. (Tested 63 yrs.) Ovarian, Dx 50 yrs.

Breast, Dx 44 yrs. (Tested 64 yrs.) Colorectal, Dx 86 yrs; 
Prostate, Dx 77 yrs.

Breast, Dx 77 yrs. (Tested 81 yrs.) None
Melanoma, Dx 78 yrs. (Tested 78 yrs.) Pancreas, Dx 71 yrs.
None (Tested 43 yrs.) Breast, Dx 66 yrs. 

T997Rfs Breast, Dx 55 yrs. (Tested 55 yrs.) None

K998E Breast, Dx 34 yrs; Bladder, Dx 37 yrs.  
(Tested 53 yrs.) None

S624X None (Tested 24 yrs.) Breast, Dx 45 yrs.
R439X None (Tested 59 yrs.) Prostate, Dx 70 yrs. 
K703lfs None (Tested 46 yrs.) Colorectal, Dx 40 yrs. 
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S

G569R Colorectal, Dx 36 yrs; Melanoma, Dx 37 yrs;  
Breast, Dx 38 yrs (Tested 36 yrs.) Colorectal, Dx 60 yrs. 

l902M Colorectal, Dx 28 yrs. (Tested 29 yrs.) None

I482V
(N=4)

Bilateral Breast, Dx 43/54 yrs. (1 TNBC) (Tested 56 yrs.) TNBC, Dx 48 yrs. 

Bilateral Breast, Dx 49/63 yrs. (1 TNBC) (Tested 63 yrs.) Breast, Dx 50 yrs; 
Breast, Dx 67 yrs. 

None (Tested 47 yrs.) Bladder, Dx 80 yrs. 
Colorectal, Dx 60 yrs. (Tested 61 yrs.) None

Dx, diagnosed; Tested, received genetic testing for cancer predisposition

Table 2. MGL Cohort Demographics by PV Status
All BRIP1 PVs

(N=1,678)
PV-Negative
(N=585,062)

Age at Testing - Median 
(IQR) 48 (38, 57) 46 (36, 55)

Sex

Female 1,619 (96.5%) 564,854 (96.5%)

Male 59 (3.5%) 20,208 (3.5%)

Ethnicity 

White/Non-Hispanic 1,083 (64.5%) 338,105 (57.8%)

Black/African 118 (7.0%) 51,326 (8.8%)

Hispanic/Latino 96 (5.7%) 49,314 (8.4%)

Asian 23 (1.4%) 13,758 (2.4%)

Ashkenazi Jewish 2 (0.1%) 4,188 (0.7%)

Native American 14 (0.8%) 4,700 (0.8%)

Middle Eastern 14 (0.8%) 3,321 (0.6%)

Pacific Islander 0 503 (0.1%)

Other 6 (0.4%) 2,399 (0.4%)

Multiple Ancestries 86 (5.1%) 36,377 (6.2%)

None Specified 236 (14.1%) 81,071 (13.9%)
IQR: Interquartile Range

Table 3. Odds Ratios for Female BRIP1 PV Carriers in the MGL Cohort
Cancer OR 95% CI p-value

Breast, Ductal Invasive 1.14 (0.99, 1.32) 0.07
Breast, DCIS 1.09 (0.85, 1.39) 0.50
Breast, Lobular Invasive 0.94 (0.61, 1.45) 0.77
TNBC 1.96 (1.54, 2.49) 4.45 x 10-8

Ovarian 2.44 (1.97, 3.03) 5.47 x 10-16

Colon 0.62 (0.37, 1.03) 0.06
Endometrial 0.81 (0.54, 1.21) 0.30
Melanoma 0.79 (0.47, 1.32) 0.37
Pancreatic 1.59 (0.66, 3.85) 0.30
Gastric 1.24 (0.17, 8.83) 0.83

Figure 1. Personal Cancer History Information in the MGL Cohort 

BRIP1 PV Carriers PV-Negative

100
90
80
70
60
50
40
30
20
10

0

Patient Population

Pe
rc

en
t o

f P
at

ie
nt

s 

Any Cancer

No Cancer
2+ Primary Cancers
1 Primary Cancer

CONFLICTS AND ACKNOWLEDGEMENTS
R. Bernhisel, J. Kidd, E. Hughes, and E. Rosenthal were all 
employed by Myriad Genetics, Inc. M. Hall and K. Whitaker 
received partial research funding from the Fox Chase Cancer 
Center Core Grant P30-CA006927 (Richard I Fisher, MD).

CONCLUSIONS
 ● BRIP1 PV and VUS may be identified in patients with diverse cancer histories. These 
results confirm studies showing that BRIP1 PV are associated with an approximately 
2-fold increased risk of ovarian cancer and TNBC, but do not support increased risks 
of colorectal cancer, melanoma, or endometrial cancer in BRIP1 PV carriers.Email questions to michael.hall@fccc.edu


