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Polygenic scores quantify inherited risk by integrating information from many common
DNA variants. In studies of middle-aged individuals, genome-wide polygenic scores for
coronary heart disease (GPSchp) associate with CHD with effect size comparable — or
exceeding — that of traditional risk factors such as blood pressure or cholesterol.(1, 2)
Here, we study the relationship between a previously described GPScHp, coronary artery
calcification, and incident CHD events in the Coronary Artery Risk Development in Young
Adults (CARDIA) study.

The CARDIA study enrolled White and Black young adults free of CHD beginning in 1985
with follow-up assessment of coronary artery calcium (CAC)—at Year 15, 20, and 25, study
visits—and incident CHD events (myocardial infarction, coronary revascularization, and
death from coronary causes).(3) Regression models were adjusted for age, sex, 5 principal
components of ancestry, and study recruitment center, with subsequent adjustment for 7
clinical risk factors—systolic blood pressure, total cholesterol, HDL cholesterol, body mass
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index, diabetes, current smoking, and parental history of myocardial infarction. Informed
consent was obtained by CARDIA investigators and analysis approved by the Institutional
Review Board of Mass General Brigham (Boston, MA).

The previously described GPScp was calculated in 1,663 White and 955 Black participants
with genetic information available.(4) Median age at time of enrollment was 25 years and
56% were female. 61% of the participants had none of the 7 clinical risk factors listed above
at time of enrollment.

Among White participants, presence of CAC > 0 at the Year 15 visit ranged from 5.2%

to 17.9% across GPScHp quintiles, corresponding to an adjusted odds ratio for the highest
versus lowest quintiles of 4.2 (95%CI 2.2—8.1; p<0.001). By the Year 25 study visit,
prevalence had increased to 20.9% for those in the lowest quintile versus 45.1% for those in
the highest quintile—odds ratio 3.9 (95%CI 2.5—6.0; p<0.001). These effect estimates were
minimally attenuated after adjustment for 7 clinical risk factors—odds ratios of 3.8 (95% CI
1.9t07.4; p= 1.3 x 1074) and 3.7 (95%CI 2.3 t0 5.8; p = 2.4 x 1078) respectively. Among
Black participants, there was no statistically significant relationship between GPSchp and
CAC > 0, with presence ranging from 20.0% to 27.7% at the Year 25 study visit (p=0.09).

Over a median follow-up of 31.9 years, an incident CHD event was noted in 66 (4.0%)

of White participants and 28 (2.9%) of Black participants. Among White participants,

risk was significantly increased for those in the highest versus lowest quintile (Figure 1)—
hazard ratio of 7.1 (95% CI 2.8—18.3; p<0.0001). This estimate was minimally affected
by additional adjustment for 7 clinical risk factors—hazard ratio 7.7 (95% CI 2.7—22.0;
p=0.0001). When GPSchp expressed as a continuous variable was added to a model of
age, sex, 5 principal components of ancestry, study center and 7 clinical risk factors, the
C-statistic increased from 0.843 to 0.872 (+0.029; 95%CI 0.008—0.053; p=0.013). Similar
results for improvement in C-statistic were obtained when using five-fold cross-validation
(0.0316 95% CI 0.002, 0.061; p=0.03).

Whether a GPScHp is associated with incident CHD among individuals stratified by the
presence of CAC has been largely unexplored. We analyzed the relationship between
GPScHp and incident disease in an analysis stratified by presence of CAC>0 at the Year 15
visit (Figure 1). Among 1,173 White participants with no CAC present, a 4.2-fold (95%ClI
1.1—15.1; p=0.03) increased risk was noted for those in the highest versus lowest quintile.
A similar risk gradient—hazard ratio 4.1 (95%CI 0.5—32.1; p=0.18) was noted in those
with CAC>0, but this result was not statistically significant.

In this study, a substantial gradient in risk of future CAC and CHD events was noted
according to GPScHp assessed in young adulthood, with new evidence suggesting utility
even among individuals with no detectable CAC in middle age. These results warrant
replication in studies with a larger number of CHD events and highlight the importance

of developing new polygenic scores with improved performance in non-European ancestral

groups.(5)
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Figure 1. Cumulative incidence of CHD events by polygenic score and CAC.
(A) Cumulative incidence of coronary heart disease events in White participants according

to quintile of the GPS¢cHp. (B) Cumulative incidence of coronary heart disease events in
White participants stratified according to presence of CAC > 0 at the Year 15 study visit.
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