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4. Rationale:

Landmark studies in the 1980s and 1990s reported significant differences in the medical
treatment of patients with coronary artery disease.! Disparities became very particularly evident
in the use of cardiac catheterization, percutaneous coronary intervention and coronary artery
bypass grafting.’* Studies from the late 1990s and early 2000s continued to report persistent
disparities between blacks and whites.>” In response, several efforts to remedy racial disparities
took effect.®” In the last 2 decades, the American College of Cardiology/American Heart
Association developed clinical practice guidelines for the management of acute coronary
syndrome, with adherence to these guidelines tied to CMS reimbursements.'*!! However, studies
evaluating progress and mitigation of racial disparities in the management of acute coronary
syndrome remains sparse. This is largely due to the lack of data surveying trends in management
of patients with NSTEMI over the last 3-4 decades.

5. Main Hypothesis/Study Questions:

Racial Disparities: Blacks vs. Whites

1. Among patients hospitalized with acute myocardial infarction (NSTEMI or STEMI), are there
racial differences in cardiovascular risk factors (such as smoking, hypertension, diabetes,
obesity, hyperlipidemia, age (>70), sex)? How have CVD risk factor trends changed over time?
2. Are there racial differences in medical therapy (aspirin, antiplatelets (including P2Y 12
inhibitors), statins, beta blockers, ACEI, etc)? How have medical therapy trends changed over
time? Are trends consistent after adjustment for potential confounders (comorbidities, TIMI risk
score, age, sex, hospital, and geographic region)?

3. Are there racial differences in utilization of angiography and revascularization (PCI and
CABG)? How have these trends changed over time? Are trends consistent after adjustment for
potential confounders (comorbidities, TIMI risk score, age, sex, hospital, and geographic
region)?

4. Are there racial differences in utilization of transthoracic echocardiography and stress testing?
How have these trends changed over time? Are trends consistent after adjustment for potential
confounders (comorbidities, TIMI risk score, age, sex, hospital, and geographic region)?

5. Are there racial differences in mortality? Do disparities in mortality persist after adjustment
for angiography/revascularization? Do disparities persist after adjustment for confounders (age,
race, sex, hospital, geographic location, insurance status, comorbid conditions, TIMI risk score,
weekday vs. weekend admission, and presentation time to the hospital after event onset)? How
have mortality trends changed over time?

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 analysis will be based on hospitalized patients sampled by the ARIC Community
Surveillance (1987-2013). Our study population will be limited to black and white patients
classified with definite or probable NSTEMI or STEMI. All statistical analyses will be weighted
by the inverse of the sampling probability.



The annual proportion of patients with each CVD risk factor of interest will be plotted,
stratified by race. Changes in annual trends will be analyzed with Joinpoint, a free
program available from NIH for the analysis of nonparametric trends. Annual, race-
specific odds ratios of each CVD risk factor will be analyzed using SAS survey sample
procedures, with black patients as the reference group. If annual odds ratios from 1987-
2013 appear linear and monotonic, relative trends will be analyzed using Pearson
correlation. If the reference group (black patients) has a large proportion of patients with
the risk factor outcome of interest, then odds ratios will be converted to risk ratios (to
better approximate relative risk).

The annual proportion of patients with each medical therapy of interest will be plotted,
stratified by race. Changes in annual trends will be analyzed with Joinpoint. Annual,
race-specific odds ratios of each medical therapy will be analyzed using SAS survey
sample procedures, with black patients as the reference group and adjustment for
potential confounders. If annual odds ratios from 1987-2013 appear linear and
monotonic, relative trends will be analyzed using Pearson correlation. If the reference
group (black patients) has a large proportion of patients with the medical therapy of
interest, then odds ratios will be converted to risk ratios (to better approximate relative
risk). Because medical therapy is not generally considered a “risk”, risk ratios will be
referred to as “relative probabilities”.

The annual proportion of patients undergoing angiography or revascularization (PCI /
CABG) will be plotted, stratified by race. Changes in annual trends will be analyzed with
Joinpoint. Annual, race-specific odds ratios of angiography or revascularization will be
analyzed using SAS survey sample procedures, with black patients as the reference group
and adjustment for potential confounders. If annual odds ratios from 1987-2013 appear
linear and monotonic, relative trends will be analyzed using Pearson correlation. If the
reference group (black patients) has a large proportion of patients undergoing
angiography or revascularization, then odds ratios will be converted to risk ratios (to
better approximate relative risk). Because angiography / revascularization is not generally
considered a “risk”, risk ratios will be referred to as “relative probabilities™.

The annual proportion of patients undergoing echocardiography or stress testing will be
plotted, stratified by race. Changes in annual trends will be analyzed with Joinpoint.
Annual, race-specific odds ratios of echocardiography or stress testing will be analyzed
using SAS survey sample procedures, with black patients as the reference group and
adjustment for potential confounders. If annual odds ratios from 1987-2013 appear linear
and monotonic, relative trends will be analyzed using Pearson correlation. If the reference
group (black patients) has a large proportion of patients undergoing echocardiography /
stress testing, then odds ratios will be converted to risk ratios (to better approximate
relative risk). Because echocardiography / stress testing are not generally considered a
“risks”, risk ratios will be referred to as “relative probabilities”.

The annual proportion of patients dying within 28-days of hospitalization will be plotted,
stratified by race. Changes in annual trends will be analyzed with Joinpoint. Annual,
race-specific odds ratios of death will be analyzed using SAS survey sample procedures,
with black patients as the reference group and adjustment for potential confounders. If
annual odds ratios from 1987-2013 appear linear and monotonic, relative trends will be
analyzed using Pearson correlation. If the reference group (black patients) has a large



proportion of patients dying, then odds ratios will be converted to risk ratios (to better
approximate relative risk).

Limitations and challenges:

Data are observational and limited to availability in the medical record. For example, statins and
antiplatelets weren’t abstracted from the medical record until 1998. Half of the abstracted records
are missing insurance status and creatinine.

The statistical tests and regression models assume independent observations, but some patients
may have presented with STEMI or NSTEMI multiple times. Although the sampling design
would minimize capturing the same patients multiple times, this is not something we can verify
or rule out.

There is also a possibility that disparities in medical management of blacks and whites reflect
disparities in regional hospital quality. The largest proportion of black patients were sampled
from Jackson, Mississippi, an economically depressed region which may not have adequate
facilities for coronary catheterization and revascularization. We will attempt to address this by
accounting for ARIC region and possibly the hospital where care was administered.
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