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4. Rationale: Polygenic risk scores for coronary heart disease are being widely considered as a
clinical screening tool to guide early intervention for coronary heart disease (CHD). However,
the extent to which polygenic risk scores are modified by the current lifestyle guidelines from the
American Heart Association (AHA) has not been well established, especially as they relate to
remaining lifetime risk. In addition, current publications typically describe the risk of CHD over
shortened follow-up times (i.e. 5-year or 10-year risk) and are unable to compute remaining
lifetime risk for CHD, accounting for the important competing risk of death.



5.Main Hypothesis/Study Questions:
The aim is to quantify how the lifetime risk of CHD differs according to polygenic risk and
Life’s Simple 7 guidelines.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

This is a survival analysis of the ARIC prospective cohort study evaluating the effect of a
polygenic risk score (PRS) and the AHA’s Life’s Simple 7 on predicting incident CHD.

Primary analyses will be restricted to European ancestry participants since the genome-wide
association studies used to create the polygenic risk scores included mainly individuals of
European ancestry. We will then replicate these analyses in the African American population,
noting this important limitation. Both analyses will be restricted to participants free of
cardiovascular disease (prvchd05=1) since we will be analyzing incident cardiovascular events
as the outcome. Individuals on statins (statincode01=1) or missing risk factors used to compute
Life’s Simple 7 at visit 1 will also be excluded.

A PRS based on over six million genetic variants was previously developed using LDPred
(Khera et al; PMID: 30104762). PRS scores will be computed among ARIC participants using
the per-allele weights provided by Khera et al. The score will be analyzed both as a continuous
and categorical variable. Participants who scored in the lowest 20" percentile will be considered
to have low genetic susceptibility, while participants who scored in the top 20" percentile will be
considered to have high genetic susceptibility. All other participants will be considered to have
intermediate genetic susceptibility.

Life’s Simple 7 score ranges from 0 to 7 and is computed by counting the number if ideal health
factors individuals score in 7 areas of cardiovascular risk, including smoking status, body mass
index, cholesterol, blood pressure, blood glucose, diet and physical activity according to the
AHA recommendations. Life’s Simple 7 will be calculated using data obtained visit 1, Healthy
diet information will come from the administered food frequency questionnaire and derived
nutrition variables. As Life’s Simple 7 score has been previously calculated for the ARIC cohort,
we will confirm our scoring metric mirrors previously published work for consistency and
validation.

Cox proportional hazard regression will be utilized to evaluate the relationship between the PRS,
Life’s simple 7 and incident CHD. Remaining lifetime risks at different ages will be calculated
for CHD using a modified version of survival analysis, accounting the competing risk of death.
We will calculate the remaining lifetime risks at index ages 45, 55, 65, and 75 years, stratified
for genetic risk category (low, intermediate, and high). Using the full cohort at age 45, remaining
lifetime risk calculated according to Life’s Simple 7 score and genetic risk category.
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Among the proposal from the last few years, #2742 is the most related. Our writing team
partially overlaps with theirs (Alanna Morrison, Paul de Vries). The biggest differences between
the proposals are that #2742 focuses on atherosclerotic cardiovascular disease (ASCVD) as an
outcome instead of CHD, and that #2742 aims to describe differences between the performance
of a genetic risk score between European and African Americans, whereas the current proposal is
focused on European Americans. This proposal will also focus on the potential interaction of
genetic risk scores with Life’s Simple 7 guidelines and will report the remaining lifetime risk
rather than 10-year risk of CHD.
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