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4, Rationale:

The JHS has submitted a manuscript on the predictive model for CVD events in African
Americans to JAMA. There was an initial favorable review however there is a request by
JAMA reviewers for external validation in the ARIC-only African American cohort.

Compared to non-Hispanic whites, African Americans have a higher risk of
myocardial infarction® and congestive heart failure (CHF),%® and a 2-fold risk of stroke®
and peripheral arterial disease®. Limited studies suggest that the higher risk of CVD in
African Americans is directly related to a greater burden of standard CVD risk factors.
African Americans have a great burden of obesity and diabetes, and the highest
prevalence of hypertension among all ethnicities world-wide."*® These observations are
consistent with the lower prevalence of an optimal CVD risk factor profile in African
Americans; 70% have no more than 3 of the 7 AHA metrics of ideal CV health, and only
11% have 5 or more metrics.” Prediction and prevention of CVD in African Americans is,
therefore, a public health priority.

A prediction model for African Americans has been completed in the Jackson Heart
Study and reviewed by Journal of the Americans Medical Association (JAMA).
Reviewers request external validation in other African American cohorts with a specific
request to validate in the ARIC-only African American cohort.

5. Main Hypothesis/Study Questions:

We hypothesize that external validation for primary and secondary predictive models
generated in the Jackson Heart Study will prove the models are successfully predictive
of events in the ARIC-only AA cohort.
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Specific Aim: To perform an external validation of a prediction model for all CVD events
(MI, CHD death, revascularization procedures, stroke, angina and claudication) and
model for hard outcome only (Ml, CHD death and stroke) in African Americans

Hypothesis: Our major hypothesis is that novel biomarkers and subclinical disease
measures offer incremental predictive utility over standard CVD risk factors for predicting
risk of CVD in African Americans. We also posited that a parsimonious combination of

risk factors, few novel biomarkers and select subclinical disease measures will offer an
efficient approach to CVD risk prediction in this group

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).

For the validation in ARIC, participants will be eligible if they attended the
Examination 3 and had available data on key covariates considered for one or all of the
following 3 models to be tested: 1) model using traditional risk factors a widely clinically
available model that combines traditional risk factors, ABI and BNP.

Model 1 (traditional risk factors only): Age, male sex, Systolic BP, Antihypertensive
therapy, Diabetes, Total: HDL ratio, eGFR and smoking

Model 2 (simplified combined model): Age, male sex, Systolic BP, Antihypertensive
therapy, Diabetes, Total: HDL ratio, eGFR and smoking, BNP and ABI

For the predictive model to be tested, incidence of a CVD event was defined as
the first occurrence of any of four major CVD outcomes (myocardial infarction, fatal
coronary heart disease [CHD], congestive heart failure and stroke) or any of the two
non-major outcomes (incident angina or intermittent claudication) between date of the

visit to a median follow up of 10 years.

Reviewers request additional analysis that allows for comparability with the
ACC/AHA Risk Calculator. Therefore reviewers request for authors to perform analysis
using only hard outcomes (Ml, death from CHD and stroke), participants between 40-79
years old and exclude those on statins. There will be a request for this model to be

validated as well in ARIC-only African Americans.



Statistical Analysis: In our efforts to ensure generalizability of our predictive models,
we propose to perform external validation of our estimated models using data on African
Americans in ARIC and MESA cohorts (Justice AC et al. 1999; Steyerberg et al. 2010).
We shall apply our predictive model to the validation sample and evaluates performance
using concordance statistic (C-statistic) and area under the Receiver Operating
characteristics (ROC). We shall also perform calibration of the predictive model using
goodness of fit statistics (i.e. Homer-Lemeshaw). We shall also explore other
performance metrics such net reclassification improvement (NRI), Integrated

Discrimination Index (IDlI).
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