
Can we improve ovarian cancer risk prediction for women                   
with BRCA1/2 mutations using polygenic risk scores?

BACKGROUND AND OBJECTIVES

•1/3 of familial epithelial ovarian cancer (EOC) is explained 
by BRCA1/2 pathogenic variants (PVs).
•Polygenic risk scores (PRSs) for BRCA1/2-heterozygotes 

associated with EOC have been created by Barnes et al 
•EOC risk is also affected by clinical/hormonal factors.

METHODS

•Samples from 300 cases 
and 355 controls were 
genotyped using the 
Illumina Oncoarray Iscan 
and in the EMBRACE study
•GWAS-standard QC of the 

data was performed
•Modified PRSs were 

constructed based on the 
Barnes et al PRS. 
•Model discrimination and 

EOC risk was assessed by 
area under the curve 
(AUC) values and lowest-
highest quintile odds ratio 
(ORs) difference. 
•We investigated model                                      

optimisation using logistic 
regression to combine 
models with clinical & 
hormonal data. 

RESULTS

DISCUSSION

•PRS alone does not have good predictive ability for EOC for 
women with BRCA1/2, but in combination with risk factors the 
risk discrimination ability is significantly improved. 
•However the contribution of PRS to the risk model is small. 
•It is also possible that in BRCA1/2-heterozygotes who already 
have a significant proportion of their genetic risk explained by 
these high-risk genes, the impact of PRSs is less than in women 
with no explained genetic cause.
•Larger prospective studies could assess if combined PRS models 
inform risk-reducing decisions for women at risk of EOC.

• 547 women (263 cases with EOC and 284 controls) 
were included in the BRCA dataset and 108 women 
(37 cases and 71 controls) in the EMBRACE dataset.

• Age at diagnosis, family history and survival differed 
between the datasets, hormonal factors were similar.

• Mean age at EOC diagnosis was 52.2 for BRCA1-
heterozygotes and 59.8 for BRCA2-heterozygotes.
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Density plots for BRCA1 and BRCA2 heterozygotes using a 27-SNP PRS 
model

ROC curves and AUC values for BRCA1 (a, c and e) and BRCA2 (b, d and f) heterozygotes
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27-SNP PRS plus 
age, family 
history, parity and 
age at first full 
term pregnancy – 
OPTIMAL MODEL
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history, parity and 
age at first full 
term pregnancy – 
NO PRS
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