
RESULTS 
• Patient characteristics for the 303 PDAC probands are 

presented in Table 2. 
– 61.4% were FPC and 38.6% were familial non-FPC. 

• 75% of PVs were in genes associated with PDAC (Figure 1). 
• 35/303 (11.6%) of all probands were found to carry a PV 

(Table 3). 
– PVs were identified in 10 of the 25 genes tested. 
– The rate of variants in genes associated with PDAC in 

the FPC group (11.3%) was higher than in the non-FPC 
group (4.3%) (p=0.03).  

• 93/303 (30.7%) of all probands carried a variant of uncertain 
significance (VUS). 

• Table 4 lists patient characteristics of the 35 patients who tested positive for at 
least one germline PV.  

• One proband tested positive for PVs in both BRCA1 and BRCA2. 
– The proband was of Ashkenazi Jewish heritage and carried the BRCA1 

187delAG and BRCA2 6174delT founder mutations.1 

• Overall survival for all PDAC patients was not different for patients with a PV 
(median = 14.2 months) relative to those with no PV (median = 12.7 months) 
(p=0.78) (Figure 2). 

– This may be influenced by the small overall number of patients with a PV 
included in this study. 
 

METHODS 
COHORT 
• 303 well-characterized PDAC patients with positive family history recruited via the 

Pancreas Biospecimen Resource for Pancreatic Cancer at Mayo Clinic between 2000 
and 2013 were studied.1 Family history was self-reported. 

FAMILIAL PANCREATIC CANCER 
• Kindreds with ≥ 2 first degree relatives (FDR) with PDAC met criteria for Familial 

Pancreatic Cancer (FPC). 
• Kindreds with < 2 FDRs with PDAC were familial, but not FPC.  

GENETIC TESTING 
• Lymphocyte DNA  was tested with a 25 gene hereditary cancer panel that includes 16 

genes associated with PDAC (Table 1). 
• Sequencing and large rearrangement (LR) analysis was performed for all genes, 

except EPCAM (LR only). 
• Pathogenic variants (PVs) are those that received a laboratory classification of either 

“Deleterious” or “Suspected Deleterious”. 

STATISTICAL METHODS 
• Comparisons of the prevalence of PVs (overall, PDAC-associated, and non-PDAC-

associated) between groups (FPC vs non-FPC) were determined using either chi-
square or Fisher’s exact tests, depending on sample sizes.  

• Overall survival by PV status was calculated and compared using the Kaplan-Meier 
method and log-rank test. 
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Table 3. Prevalence of Pathogenic Variants by Type 
of Familial Proband (FPC vs familial non-FPC) 

Gene 
Overall 
(n=303) 

FPC 
(n=186) 

Non-FPC 
(n=117) P-

Value 
N % N % N % 

All Genes 35 11.6 24* 12.9 11 9.4 0.35 
Genes Associated with PDAC 

ATM 8 2.6 6 3.2 2 1.7 – 
BRCA1 2 0.7 2 1.1 0 0 – 
BRCA2 11 3.6 8 4.3 3 2.6 – 
CDKN2A (p16) 4 1.3 4 2.2 0 0 – 
PALB2 1 0.3 1 0.5 0 0 – 
PMS2 1 0.3 1 0.5 0 0 – 

Sub-Total 27 8.9 21* 11.3 5 4.3 0.03 
Genes Not Known to be Associated with PDAC 

BARD1 1 0.3 1 0.5 0 0 – 
CHEK2 4 1.3 1 0.5 3 2.6 – 
MUTYH 3 1.0 0 0 3 2.6 – 
NBN 1 0.3 1 0.5 0 0 – 

Sub-Total 9 3.0 3 1.6 6 5.1 0.09 
*One patient with FPC was found to carry PVs in both BRCA1 and BRCA2. 
NOTE: Red indicates statistical significance; No PVs identified in APC, BMPR1A, 
BRIP1, CDH1, CDK4, EPCAM, MLH1, MSH2, MSH6, PTEN, RAD51C, RAD51D, 
SMAD4, STK11, or TP53. 

BACKGROUND AND OBJECTIVES 
• Pancreatic cancer (PDAC) is the fourth leading cause of cancer deaths in the US, with 5-

year survival rates ranging from 14% (Stage IA) to only 1% (Stage IV). 
• 5–10% of pancreatic cancers are familial, and cancer susceptibility genes across a range 

of syndromes are associated with an increased pancreatic cancer risk.  
• As a result of this genetic heterogeneity, germline panel testing of multiple genes may be 

beneficial to pancreatic cancer patients. 
• We analyzed 25 hereditary cancer genes in a cohort of unselected probands with PDAC 

family history to more comprehensively estimate the prevalence of genetic variants. 
• Overall survival was also analyzed according to pathogenic variant status. 

Table 1. Genes Included in the 25 Gene Panel 
PDAC Risks Panel Genes 

Genes Associated with 
PDAC 

APC, ATM, BMPR1A, BRCA1, BRCA2, CDK4, CDKN2A, EPCAM, 
MLH1, MSH2, MSH6, PALB2, PMS2, SMAD4, STK11, TP53 

Genes Not Known to be 
Associated with PDAC 

BARD1, BRIP1, CDH1, CHEK2, MUTYH, NBN, PTEN, RAD51C, 
RAD51D 
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DISCUSSION 
• Overall, 11.6% of unrelated probands with familial PDAC were identified as 

carrying a PV using a 25 gene hereditary cancer panel. 
• Among individuals with FPC, nearly all of the PVs (22/25) occurred in genes 

associated with pancreatic cancer.  
• In contrast, the proportion of pathogenic variants identified among individuals 

with familial non-FPC was almost equally split between genes associated with 
pancreatic cancer and those that are not.  

• We did not observe differences in overall survival between PV carriers and non-
carriers. 

Table 4. Characteristics of PDAC Probands with Pathogenic Variants 

Gene Sex 
Age 

PDAC 
Other PHx 

(age) 
Family 
status 

Family History 

PDAC (n) Other (n if >1) 

Genes Associated with PDAC 

ATM M 79 PrC (69) FPC 2 BrC 
F 50 None FPC 2 None 
F 59 None FPC 3 BrC, ESOPH 
M 52 None FPC 2 CRC, head/neck 
M 61 None FPC 2 None 
M 58 None FPC 2 Brain, lung, myeloma 
M 60 BLAD (51) Non-FPC 2 BrC, PrC, SAR 
M 59 None Non-FPC 2 None 

BRCA1 M 77 PrC (63) FPC 2 GYN 

BRCA1, BRCA2 M 60 None FPC 2 BrC 

BRCA2 F 56 None FPC 2 BrC, SAR 
M 93 None FPC 3 BrC (3), lung, PrC 
F 49 None FPC 3 BrC(2), leukemia 
F 73 None FPC 2 Head/neck 
M 49 None FPC 2 Lung, OvC 
M 81 PrC (71) FPC 2 None 
F 51 None FPC 3 GYN, PrC 
F 42 None Non-FPC 2 PrC 
M 59 None Non-FPC 2 GYN 
F 64 BrC (47) Non-FPC 2 Brain, BrC (2), SAR 

CDKN2A (p16) M 64 None FPC 2 BLAD 
M 56 None FPC 5 GYN (3) 
F 61 None FPC 2 None 
M 76 MEL (39) FPC 2 CRC, lung 

PALB2 F 45 None FPC 2 BrC, PrC 

PMS2 F 85 None FPC 2 CRC 

Genes Not Known to be Associated with PDAC 

BARD1 M 67 None FPC 5 None 

CHEK2 M 55 None FPC 2 BrC, OvC 
M 72 None Non-FPC 2 None 
F 68 None Non-FPC 3 OvC, PrC 
F 59 None Non-FPC 3 BLAD, BrC,  PrC 

MUTYH M 86 PrC (68) Non-FPC 2 BrC, PrC 
M 51 None Non-FPC 2 None 
F 63 BrC (58) Non-FPC 2 Head/neck, stomach 

NBN F 63 None FPC 2 None 
Abbreviations: PHx, personal history of cancer; BLAD, bladder cancer; BrC, breast cancer; ESOPH, esophageal 
cancer; GYN, gynecologic (non-ovarian) cancer; MEL, melanoma; PrC, prostate cancer; SAR, sarcoma 

Table 2. Clinical and Demographic Characteristics 
Overall 
(n=303) 

FPC 
(n=186) 

Non-FPC 
(n=117) 

Median Age at 
PDAC (range) 65 (37–93) 66 (37–93) 64 (38–87) 

Characteristic N % N % N % 

Sex, male 162 53.5 98 52.7 64 54.7 

Race 
White 294 97.7 181 98.4 113 96.6 
African American 4 1.3 3 1.6 1 0.9 
American Indian/ 
Alaska Native 1 0.3 0 0 1 0.9 

Native Hawaiian 1 0.3 0 0 1 0.9 
Multiracial 1 0.3 0 0 1 0.9 
Missing 2 – 2 – 0 – 

Ashkenazi Jewish Heritage 
No 289 97.3 174 95.6 115 100 
Yes 8 2.7 8 4.4 0 0 
Missing 6 – 4 – 2 – 

Number PDAC per kindred 
2 239 78.9 128 68.8 111 94.9 
3 46 15.2 40 21.5 6 5.1 
4+ 18 5.9 18 9.7 0 0 

PDAC Stage 
Resectable 88 31.5 48 28.9 40 35.4 
Locally advanced 78 28.0 47 28.3 31 27.4 
Metastatic 113 40.5 71 42.8 42 37.2 
Missing 24 – 20 – 4 – 

Figure 1. Distribution of Pathogenic Variants in 
303 PDAC Probands with Positive Family History 
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Figure 2. Overall Survival by PV Status in All Patients 
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