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4. Rationale:

Contemporary analyses of the clinical characteristics, management, and outcomes of young
patients with acute myocardial infarction (AMI) are sparse. The incomplete understanding of
the epidemiology of AMI in young populations is surprising, considering that this is the
group where the largest impact can be made with respect to life expectancy. Although limited
to few studies, previous research suggests management and outcomes of young patients with
AMI may differ by sex and race. Whether differences exist in AMI management and
outcomes for young compared to older patients is unknown. Despite an overall decrease in
the annual incidence of AMI (1), reductions in the rate of AMI have not extended to young
adults (2,3).

The Variation in Recovery: Role of Gender on Outcomes of Young AMI Patients (VIRGO),
a prospective cohort study of women and men aged <55 years hospitalized for AMI
evaluated sex differences in demographics, healthcare access, cardiovascular risk, and
hospital management for AMI (2). Young women with AMI had greater cardiovascular risk
factors and comorbidities than young men, including diabetes, congestive heart failure,
chronic obstructive pulmonary disease, renal failure, and morbid obesity. Young women were
also less likely to undergo revascularization procedures during hospitalization, and those with
ST segment elevation myocardial infarction were less likely to receive timely primary
reperfusion (2). An analysis from the National Inpatient Sample reported no overall decline in
AMI hospitalization rates from 2001 — 2010 for women and men <55 years. However,
consistently higher hospitalization rates were noted for young black women compared to
young white women from 2001 - 2010. Furthermore, increasing frequencies of comorbidities
were observed for both sexes of patients hospitalized with AMI (3). Although in-hospital
mortality rates declined for young women over the study period, they continued to exceed
men.

Recent interest in younger patients experiencing AMI has motivated formation of the Young
MI Registry (4). A recent analysis reported a drastically low proportion (12.5%) of young
adult patients on statins at the time of Ml (5), which may reflect decreased recognition of
CVD risk factors in younger patients prior to MI. This was also demonstrated in the VIRGO
study where despite having significant cardiac risk factors, only one-half of young AMI
patients believed they were at risk for heart disease before their event (6). Reports of potential
disparities in clinical management of young vs. older patients hospitalized with M1 are
sparse. We propose to leverage data from the ARIC surveillance of coronary heart disease to
examine the incidence of Ml over time, and describe trends in invasive and medical
management of young and older MI patients over time. The ARIC surveillance study has
been collecting data on patients with AMI between 35-75 years of age during the entire years
of the study and 35-85 years of age from 2005 onwards and therefore, provides a perfect
platform to evaluate the trends in incidence, clinical characteristics and management of these
patients. Additionally, the stratified sampling design of the ARIC surveillance study will
allow a comprehensive analysis of trends stratified by sex and by race.



5. Main Hypothesis/Study Question

1. What are the clinical and demographic characteristics of young patients hospitalized
with STEMI and NSTEMI from 1987 to 2014? Variables of interest may include race,
sex, geographic location, insurance status, laboratory values, and comorbid
conditions. How do they compare to older patients (55-75 years) with STEMI and
NSTEMI?

2. What are the trends in incidence of Ml in the young adult population (35 - 54 years of
age), stratified by race, sex, and type of MI (STEMI and NSTEMI)? How do these
trends compare to trends in the incidence of Ml in the older population (55— 75
years)?

3. What are the trends in mortality (in-hospital, 28-day, and 1-year) of the young adult
NSTEMI and STEMI population, stratified by age and sex? How has mortality
changed over time? How does mortality compare to that of older patients (55 — 75
years)

4. What are the trends in management (angiography, revascularization [PCI or CABG],
echo, stress test, medications [aspirin, antiplatelets, beta blockers, ACEi, and lipid
lowering agents]) of patients with NSTEMI and STEMI in young adult population,
stratified by age and sex? How have they changed over time? How do they compare
to older patients?

5. What are the trends in risk factors of young patients with STEMI and NSTEMI?
Variables of interest are smoking, diabetes mellitus, hypertension, chronic kKidney
disease/end stage renal disease, previous PCl or CABG/CAD. How do they compare
to older patients (55-75 years) with STEMI and NSTEMI?

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).

Analytical Plan

-All statistical analyses will be carried out using SAS Survey Procedures, and will be
weighted by the inverse of the sampling probability (SAMWT_TRIM variable), accounting
for the stratified sampling design (NESTVAR variable).

-Patients with incident M1 will be stratified into young (<55 years) vs. older (55-75 years)
age categories. Categorical variables will be compared using Rao-Scott 2 tests. Continuous
variables will be compared using the difference in least squares means from weighted linear
regression.

-Annual trends in the proportion of patients experiencing outcomes of interest will be plotted
and visually assessed. If linear and monotonic, trends over time will be analyzed using the
Pearson correlation trend test.



-Multivariable logistic regression models will be used to compare in-hospital mortality and
clinical management outcomes among young and older patients. Multivariable Cox
regression will be used to analyse longer term outcomes (28-day and 1-year mortality).
Models will be adjusted for potential confounders. Effect modification by sex and race will
be analysed by multiplicative interaction. Trends in annual risk ratios over time will be
analysed by Pearson correlation trend test.

-In a sensitivity analysis, the effectiveness of revascularization [PCI / CABG] on mortality
outcomes [28-day, 1-year] will be assessed in propensity-matched analyses. Separate PS
matched-pair populations will be created for young patients with STEMI, young patients with
NSTEMI, older patients with STEMI, and older patients with NSTEMI. Propensity scores
reflecting the probability that patients receive revascularization therapy will be derived, using
demographic information and available comorbidities abstracted from the medical record, or
possibly ICD codes. The appropriateness of PS-matched analyses will be assessed by
ascertaining covariate balance among the matched pairs. For each of the 4 matched-pair
populations (young NSTEMI, young STEMI, older NSTEMI, older STEMI), the absolute
risk reduction in 28-day and 1-year mortality associated with revascularization will be
analysed.

Limitations and challenges:

-Data are limited to availability in the medical record and the abstraction priority. Many
procedures and medications weren’t abstracted from the medical record until the late 1990s.
Thus, we will examine trends in CVD risk factors and incidence of NSTEMI / STEMI from
1987-2015, trends in revascularization (PCIl or CABG) from 1987-2015, and trends in stress
testing, echocardiography, and medications from 2000 onward.

-Odds ratios will overestimate relative risk for common outcomes. Because outcomes such as
aspirin, beta blocker, antiplatelet, and statin use are expected to be common, the odds ratios
will be converted to risk ratios.

-We will not know which type of “non-aspirin antiplatelet” was administered, nor will we
know if “lipid lowering medication” denotes statins, or some other medication such as
fibrates or niacin.
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