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4. Rationale:

Cardiovascular disease (CVD) is a global health problem. In 2009, CVD was responsible for
approximately 790,000 (32.7%) of the 2.44 million deaths in the United States, with coronary
heart disease (CHD) alone accounting for about 1 of every 6 deaths. Currently, the estimated
annual incidence of myocardial infarction (M) is 635,000 new attacks, 280,000 recurrent attacks,
and an additional 150,000 silent first M1.0®

The 12-lead electrocardiogram (ECG) is a key diagnostic tool for M1 and myocardial ischemia,
having the advantage of being inexpensive and widely available. The ECG is not only useful
when dynamic changes are expected as in patients with acute coronary syndrome, but also in
patients with static findings on the routine ECG are a simple way of stratifying patients’ risk for
CVD mortality."*?) Despite the currently available more specific biomarkers of myocardial
necrosis, ECG remains an integral part of the diagnostic work-up of patients with suspected Ml
in clinical settings Further, ECG criteria for M1 and ischemia have been used as evidence for
CHD in epidemiological studies and clinical trials.®*%

Casually discovered asymptomatic MIs with no previous history of Ml (i.e. silent MI) are
estimated to account for about 21% of all MIs®" Differences in incidence and prognostic
significance between silent Mls and MIs with clinical manifestations have not been clearly
established.

Therefore, the aim of this proposed study is to compare incidence of clinically detected MI and
silent M1 and to evaluate their value as predictors of subsequent CHD events (fatal and non-fatal)
and all-cause mortality.

The ARIC study with its high quality digital ECG data and carefully documented outcome events
provides a unigue opportunity to address these issues specified above as the goals of this
proposal.

5. Main Hypothesis/Study Questions:

This study aims to:

(1) Compare incidence of clinically detected M1 (clinical MI) and silent M1 (defined as ECG
evidence of MI with no history of clinical M) in the Atherosclerosis Risk in Communities
(ARIC) study;
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(2) Compare the predictive value of clinical MI and silent Ml for subsequent CHD events (fatal
and non-fatal), CVD (as stroke, heart failure, peripheral vascular disease), and all-cause
mortality;

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 methodological limitations or challenges if present).

Sample Size

All ARIC participants with good quality ECG data at both visit 1 and visit 4 as well as
information on relevant risk factors and outcome events during study’s long term follow-up will
be eligible for inclusion in this analysis. Partcipants with M1 by ECG or past medical histotry at
visit 1 will be excluded.

Variables:

Outcomes:
- All-cause mortality occurring after ARIC visit 4.
- Adjudicated CHD events (fatal and non-fatal) occurring after ARIC visit 4.
- Adjudicated CVD events occurring after ARIC visit 4.

Main exposure variables:
- Clinical M1 will be defined as definite or probable adjudicated MI occurring in the
period from ARIC visit 1 to ARIC visit 4.

- Silent MI will be defined as ECG evidence of MI based on Minnesota code in the
absence of clinically detected in the same period (visit 1 to visit 4).

Other Variables

- All ECG Minnesota codes for MI and other codes at the ARIC visits of 1-4.

- Key demographic and clinical variables -- age, race, gender, body mass index,
education, smoking status, alcohol use, hypertension, diabetes mellitus, previous stroke,
history of cardiovascular disease, family history of coronary heart disease, HDL
cholesterol, LDL cholesterol, total triglycerides, total cholesterol, systolic blood
pressure, diastolic blood pressure, baseline fasting blood glucose, urea and creatinine.

Data analysis:

First, frequency distributions of all ECG and non-ECG variables will be inspected to rule out
anomalies and outliers possibly due to measurement artifacts.

For aim # 1 (Incidence of silent and clinical MI): During the period from visit 1 to visit 4,
incidence rates of silent MI and clinical M1 will be calculated per 1000 person years and
compared in all ARIC participants as well as stratified by age, sex and race/ethnicity.



For aim # 2 (prognostic significance of silent and clinical MI): For the purpose of this analysis,
visit 1 to visit 4 will be considered as the baseline at which silent and clinical M1 will be detected.
On the other hand, the follow-up period at which outcomes (subsequent CHD events, CVD
events, and all-cause mortality) will be evaluated will start after visit 4 until the latest available
adjudicated CHD/CVD events. Cox regression analysis will be used to examine the risk of
subsequent CHD/CVD events and all-cause mortality (separately) occurring after ARIC visit 4
associated with silent M1 and clinical MI (separately).

Models will be initially adjusted for demographic (age, gender, race), then further adjusted for
clinical characteristics (which are the variables mentioned as non-ECG variables above).
Interaction by sex and race will be examined.

Analvtic considerations:

Aim#1: It is important to count the person-years of follow-up the same way for those who have a
silent M1 and those who have a clinical MI. The exact dates of clinical Mls are known, but the
dates of silent Mls are not (will be counted at the visit they are detected). Hence, there is a
potential for bias if for clinical MIs we use time until the date of the M1 but for silent MIs we use
the time until the visit at which the silent Ml is detected. Therefore, we will probably need to
include the time until participants with clinical MIs would have had their next visit.

Aim #2: It is not necessary to start the time scale for follow up at visit 4. We could start it at the
visit at which a silent M1 is detected or, for clinical Mls, the first visit after the date of

event. However, this floating baseline may complicate the interpretation of the baseline variables
included in the models which may negatively impact the readability of the paper. Therefore, we
will start follow up time from visit 4, with adding as a covariate how many visits earlier the
initial event was detected.

The proportional hazards assumption of the Cox regression model will be checked graphically
for each of the candidate variables. All analyses will be performed with the SAS software,
version 9.3.
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