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4. Rationale:

In the 1980’s and 1990’s the incidence rate of acute myocardial infarction (AMI) in
the United States (US) was fairly stable.*™ However, since the beginning of the 21
century, the rate has declined significantly.”’ Regardless of this encouraging trend, the
estimated annual incidence of AMI in the US remains high at 610,000 cases.?

Atrial fibrillation (AF), the most common cardiac arrhythmia, often coexists with
AMI.° The presence of AF is associated with a significantly increased risk of death
among AMI patients; the mortality odds ratio associated with AF was 1.46 (95%
confidence interval [CI] 1.35 — 1.58), as reported in a recent meta-analysis of published
studies.’® The increased risk of mortality remained regardless of the timing of AF
(diagnosed prior to or during index hospitalization) and was robust to adjustment for
confounding factors.'

Understanding temporal trends in the occurrence of AF in the setting of AMI is
relevant given the common co-occurrence of these conditions, as is determining whether
the impact of AF on AMI prognosis has changed over time. Better understanding of the
temporal trends could facilitate identification of a more vulnerable population or unmet
treatment needs. Despite the importance of this topic, there is a dearth of data on
temporal trends related to the association of AF with the prognosis of AMI patients. The
Worcester Heart Attack Study examined 15-year trends (1990 — 2005) in AMI patients
with new-onset AF during index AMI hospitalization. During each of the years under
study, the mortality rate in-hospital, at 30-days and at 1-year post-discharge, was
significantly higher among AMI patients who developed AF compared to those who did
not after controlling for potential confounders.™* In-hospital mortality among AMI
patients without AF decreased steadily from 1990 to 2005 (12.8% in 1990 to 5.9% in
2005), but decreased only slightly among those with AF (24.6% in 1990 to 21.3% in
2005). ™ There was no significant change during the study period in the multivariable
adjusted odds of dying at 30-days or 1-year post-discharge.™* The multivariable adjusted
odds ratio of 1-year mortality in those who developed AF during hospitalization for AMI
in 2005 compared to 1990 was 0.77 (95% CI: 0.34 — 1.76).** A population-based study
from 1983 — 2007 among patients hospitalized for incident AMI in Olmsted County, MN
included patients with and without diagnosed AF at the time of their incident AMI.*2 AF,
regardless of its timing, was associated with an increased risk of death.*? There was no
clinically relevant modification of the association between AF and mortality by age, sex
or calendar year of incident AMI.*?

These previous studies, however, lacked geographical and racial diversity, and their
power to detect significant trends over time was limited given their sample size.
Therefore, we propose to explore 20-year trends in the association of AF with mortality
in AMI patients using data from the community surveillance component of the ARIC
Study.

5. Main Hypothesis/Study Questions:

We hypothesize that all-cause mortality among AMI patients without AF has
significantly improved over time, while all-cause mortality among patients with co-



occurring AMI and AF has remained constant. Additionally, we hypothesize that, among
those who had AF, overall survival has improved more over time among men and whites
compared to women and African Americans, respectively.

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).

The community surveillance component of ARIC will be utilized to address this
study question. Hospitalization with first incident definite or probable AMIs will be
eligible for inclusion.

AF status during hospitalization for AMI will be identified through hospital
discharge codes (ICD-9 code 427.3, 427.31 or 427.32 or an ICD-10 code of 148).

The outcome of interest is all-cause mortality in-hospital, at 30-days and 1-year
post discharge.

Statistical analysis

Population characteristics for the four ARIC communities as well as patient
specific characteristics will be presented. Poisson regression will be used to calculate
rates of AMI hospitalization with and without concomitant AF in each ARIC community,
adjusted for age group, sex, race and community.

Trends in the association of AF with mortality among AMI patients will be
examined by including an interaction term for AF status and calendar year (AF * year) in
a logistic regression model with calendar year of AMI hospitalization as the independent
variable, modeled as a continuous variable, and number of deaths as the dependent
variable, adjusted for age group, sex and race. Analyses will be repeated including a
quadratic term for time (year?) to assess the presence of nonlinear trends. In addition,
restricted cubic splines will be used to explore nonlinear associations. The models will be
adjusted for medication use and presentation characteristics (heart rate, systolic blood
pressure), as recorded in the adjudication forms.

In an analysis restricted to those with AF, potential effect modification of trends
in overall survival by sex or race will be assessed by including 2-way interaction terms
(sex * year and race * year) in the logistic regression model; effect modification by AMI
severity, using the continuous Predicting Risk of Death in Cardiac Disease Tool
(PREDICT) score, will be tested with a linear regression model including an interaction
term (PREDICT * year). The PREDICT score, developed in the Minnesota Heart Survey,
a community-based study, uses information routinely collected during AMI
hospitalization to determine clinical severity and long-term (6-year) mortality risk.** A P
< 0.10 will be considered evidence of statistically significant effect modification and, if
present, stratified analyses will be performed.

A subgroup analysis among patients undergoing cardiac operative procedures will
be performed. AF following cardiac operative procedures is fairly common®* and known
to increase the risk of in-hospital and long-term mortality.™ Therefore, a subgroup
analysis will be performed among AMI patients who had heart revascularization (ICD-9
code 36.X) or other cardiac surgery involving heart valves or septa (ICD-9 code 35.X)



during the index hospitalization to determine if the trend in the association with prognosis
is the same.

Analyses will be weighted by the inverse of the sampling fraction and standard
errors will be computed by stratified random sample methodology to account for the
complex sampling scheme. Analyses will be conducted using the survey procedures in
SAS (version 9.2; SAS Institute, Inc, Cary, NC) and rates will be calculated using
SUDAAN (Research Triangle Institute, Research Triangle Park, NC).

Limitations

First, the timing of AF is unknown and therefore cannot be classified as incident
or recurrent. However, a previous study showed that the occurrence of AF at any time
following AMI is associated with a significantly increased risk of death (HR: 3.77; 95%
Cl: 3.37 — 4.21) and the increased risk of death was similar among patients with AF
preceding AMI.*? Second, patients who develop AF after they have been discharged from
the hospital will be misclassified. However, there is a positive association between
increasing time from incident AMI to first-detected AF and risk of death; consequently,
the association likely would be underestimated.*? Third, community residents
hospitalized outside of the study catchment area will be missed unless they were
transferred to and discharged from a hospital within the surveillance area. Despite this
limitation, the number of missed events is small.'® Fourth, the ARIC Mortality and
Morbidity Classification Committee adjudicates AMI diagnoses but not AF diagnoses.
However, hospitalization discharge codes are useful for identifying AF patients.'’ Fifth,
coding practices might have changed over time, with AF in the setting of AMI coded less
frequently in the earlier years. In an effort to quantify the impact of changes in coding
practice, the average number of ICD codes per hospitalization will be calculated and
compared over time. If the average number of ICD codes per hospitalization has
increased over time, the analyses will be repeated adjusting for the number of ICD codes.
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