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4. Rationale:

Atrial fibrillation (AF) is the most commonly diagnosed cardiac arrhythmias in clinical
practice. It affects >2 million people in the United States, and this figure is projected to
double by 2050." Individuals with AF are at a substantially increased risk of stroke and
overall mortality.? Therefore, considerable interest exists in identifying risk factors and
biomarkers of AF. To date, numerous studies have shown that multiple variables
contribute to an elevated risk for AF, including major cardiovascular risk factors and
biomarkers involved in diverse pathways.*®



Liver enzymes could be a potentially novel biomarker of AF risk. Circulating liver
enzymes aspartate aminotransferase (AST) and alanine aminotransferase (ALT) are
indicative of hepatocellular homeostasis and injury, and gamma glutamyl transpeptidase
(GGT) reflects both liver injury and oxidative stress. Prior epidemiologic evidence
suggests that blood liver enzymes, even in individuals without overt hepatic disease,
might be associated with an increased risk of cardiovascular disease (CVD),” potentially
due to their role as markers of nonalcoholic fatty liver disease (NAFLD).®

A recently published analysis from the Framingham Heart Study showed that higher
levels of both ALT and AST were associated with an increased risk of AF, independently
of alcohol consumption, among individuals free of clinical heart failure.’ This
association, however, needs to be replicated in large, independent prospective studies
conducted in diverse populations. Also, no previous studies have assessed the association
of GGT with AF incidence.

5. Main Hypothesis/Study Questions:

Our objective is to assess the association of plasma liver enzymes (ALT, AST, GGT)
with AF incidence in the Atherosclerosis Risk in Communities (ARIC) study. We
hypothesize that higher levels of circulating liver enzymes will be associated with a
higher risk of AF.

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).

Study design
We will conduct a follow-up study of ARIC participants examined in visit 4, free of AF

at that time, with available data on liver enzymes.

Main outcome variable
Incident AF between visit 4 and end of 2010, identified from ICD9CM codes 427.31 and
427.32 in hospital discharges and ICD9 427.3 or ICD10 148 from death certificates.

Main exposure
ALT, AST and GGT measured in visit 4. Liver enzymes will be analyzed as continuous
variables, by quintiles, and by clinical cut-points as recommended by the lab.

Other covariates

We will consider the following variables as potential confounders: age, sex, race, study
site, education, smoking, alcohol intake, body mass index, height, systolic blood pressure,
diabetes, use of antihypertensive medication, prevalent CHD or heart failure, C-reactive
protein, and NT-proBNP.

Statistical analysis
We will use Cox proportional hazards model to estimate hazard ratios and 95%
confidence intervals for the association between liver enzymes and risk of AF. Initial




models will adjust for age, sex, and race. Other potential confounding variables will be
added in subsequent models.

In sensitivity analyses, we will exclude individuals with elevated alcohol consumption
(>2 drinks/day in men, >1 drink/day in women), and those with prevalent heart failure.

We will explore interactions by age, sex, race, and body mass index.
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