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RESULTS

BACKGROUND

e Genome-wide association studies (GWAS) have identified common
variants, primarily single-nucleotide polymorphisms (SNPs), that
individually confer modest risk but together explain a significant
proportion of genetic breast cancer (BC) predisposition.

e GWAS have also demonstrated that SNPs cannot replace family
history evaluation, as familial BC assessment captures a large
magnitude of risk information that is not captured by SNPs. Thus,
combining SNP markers with family history assessment can improve
BC risk stratification.

e However, to avoid double-counting shared risk information, familial
and/or SNP-based risks must be adjusted for confounding.

e Tyrer-Cuzick (TC) V7.02 is a well-validated and widely used
comprehensive model for estimating BC risk based on family history,
clinical and biological factors. TC also incorporates information
about height, weight, BMI, age of menarche, parity and age of first
childbirth, menopausal status and age of onset, and use of hormonal
replacement therapy (HRT).

e Confounding of SNPs with these factors is not well understood.

e Here we present an analysis of associations between an 86-SNP
Residual Risk Score (RRS) and factors included in TC V7.02.

e This analysis informed development methodology for the combined
Residual Risk Score (cCRRS), which provides comprehensive risk
assessment incorporating RRS and TC V7.02.

METHODS

COHORT

e De-identified clinical records and genotypes were collected from a
consecutive series of patients referred for hereditary cancer testing
with a multigene panel.

e Study subjects included unaffected women age 18-84 who reported
European ancestry and tested negative for mutations in 11 genes
associated with BC (BRCA1, BRCAZ2, TP53, PTEN, STK11, CDH1,
PALB2, CHEKZ2, ATM, NBN, BARD1).

STATISTICAL ANALYSIS

e For each risk factor, we constructed a univariate linear regression
model with RRS as the dependent variable and the clinical factor as
the independent variable.

e From these models, we examined regression coefficients, p-values
based on F-statistics, and Pearson correlation coefficients.

e Scatterplots and boxplots were used to visually assess associations.

e All analyses were conducted using R version 3.4.4. P-values were
reported as two-sided with no corrections for multiple testing.

* Asummary of clinical factors can be found in Table 1. Figure 1. RRS was significantly associated with familial breast

e The RRS was significantly associated with familial BC (Figure 1). cancer
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e \We found no evidence for association of the RRS with height, weight, BMI,
menopausal stage, age of menarche, age of menopause, duration of menarche,
parity, age of first live birth, HRT type, or HRT length of use (Figures 2 & 3).

Figure 3. RRS was not correlated with age of menarche, age of
menopause, or duration of menarche
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CONCLUSIONS

e RRS is not correlated with the non-familial risk factors in TC V7.02, indicating that
combining the RRS with these elements of the model is not subject to confounding.

e RRS is significantly correlated with family history (p<2.2x10'°). However, the
magnitude of correlation is modest (r=0.12).

e Risk assessment methods that fail to account for correlation between SNPs and
family history will double-count a small fraction of familial risk.

e The cRRS is the only method for BC risk assessment that accounts for correlation
between SNPs and family history.
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