
Introduction PRS vs. genes with intermediate penetrance

Breast cancer PRS is predictive in HNP 

Discussion

Combining 2 risk factors 

Combining breast cancer PRS & genes of 
intermediate penetrance improves risk 
stratification in the Healthy Nevada Project
Alexandre Bolze1, Gai Elhanan2,3, Kelly M. Schiabor Barrett1, Elizabeth T. Cirulli1, Ildiko 
Thibodeau1, Nicole L. Washington1, James Lu1, Cassie Hajek1, Joseph J. Grzymski2,3

1Helix, San Mateo, CA, USA

- Currently cancer risk assessment is not consistently offered 
and can lead to inequity in care. Additionally, family history is 
heavily emphasized, and may not identify all patients who 
could benefit. 

- Success of BRCA1 & BRCA2 screening demonstrates that 
genetics & population-based genetic screening programs 
could be used to reduce these inequities

- A 313-SNP Breast cancer PRS (Mavadatt et al., AJHG 2018) 
has been used and validated in many different cohorts. 

 Women in the top 10% of the BrCa PRS had a 20% risk of 
breast cancer at age 70, which is the current medical guidelines 

threshold for referral to high-risk clinic.

- PRS works, but genes of intermediate penetrance have more 
impact, and it is easier to implement results from genes of 
intermediate penetrance in population genetic screening programs.

- Ultimately, the most effective risk assessment will likely be to 
combine these tools.

Figure 1: Age of BrCa diagnosis based on PRS in Nevada cohort. 
Women with a BRCA1 or BRCA2 variant were excluded from the analysis. 
Cases defined as: had ≥1 ICD10 code starting with C50 or Z85.43 (ovarian cancer is not taken into 
account here). 
Controls are participants with at least 1 ICD10 code in the EHR, but no C50 or Z85.43 codes. 
Women of all genetic ancestries are included. PRS percentile is based on distribution of individuals 
with same genetic ancestry. 

Figure 2: Age of diagnosis based on monogenic risk or polygenic risk. 
For BRCA1/2 or the genes of intermediate penetrance (PALB2, CHEK2 & ATM), monogenic risk was 
based on (i) interpretation from Clingen expert panel, (ii) presence of a pLOF variant in MANE 
transcript of these genes, (iii) additional QC.  

 PRS has less impact than the 3 genes with 
intermediate penetrance: PALB2, CHEK2 & ATM. 

~0.9% of the population carried a pLOF variant in 1 of these genes

Beyond BRCA1/2 testing, what is the best way to identify 
women at high risk of breast cancer in the population?  

Figure 4: Family history + PRS. 
Family history is based on EHR. Family history not taken 
into account if first reported code is after first diagnosis of 
breast cancer. At age 70, 28% of women with family 
history & top 50% PRS were diagnosed with BrCa vs. 
15% for those with family history & bottom 50% of PRS.   
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Figure 3: Genes of intermediate 
penetrance + PRS.
PRS modified monogenic risk due to genes of 
intermediate penetrance. Between carriers of a 
pathogenic variant in top 50% of PRS vs. carriers in 
bottom 50%: HR = 1.64 (0.86 - 3.1), p=0.08.  

At age 70, 38% of women with pLOF in PALB2, CHEK2 or ATM 
AND in top 50% of PRS had a breast cancer diagnosis
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