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4. Rationale:  
 



Atrial fibrillation (AF) is the most common arrhythmia in clinical practice and is an 
independent predictor of stroke and mortality 1. There is mounting evidence suggesting 
that markers of atrial oxidative activity are independently associated with an increased 
risk of AF 2. Reactive oxygen species (ROS) like Nicotinamide adenine dinucleotide 
phosphate –reduced (NADPH) are the end-product of xanthine oxidase activity (XOA) 
upregulation due to apoptosis and tissue hypoxia.  
Serum uric acid (SUA), a product of XOA, is an inexpensive marker and a proxy of the 
effects of oxidative stress on the heart 3. No previous population-based studies have 
assessed the association between SUA and the risk of new onset of AF. 
Identifying a marker like SUA is of importance since this could help to identify 
individuals with higher risk of AF, who could benefit from therapeutic interventions 
against oxidative stress damage.  
Therefore, in the context of the ARIC Study, we hypothesize that patients with elevated 
serum uric acid are at increased risk for the development of AF and that this risk is 
independent of confounding risk factors for cardiovascular diseases.    
 
 
5. Main Hypothesis/Study Questions: 
The aim of this proposal is to determine if there is a relationship between serum uric acid 
and AF, independent of other cardiovascular risk factors. We hypothesize that individuals 
with higher serum uric acid will have higher risk of developing AF after adjustment for 
potential confounders. 
 
 
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). 
 
We will include Caucasians from Minneapolis, Washington and Forsyth Counties, and 
African-Americans from Jackson and Forsyth County. Only participants with measure of 
serum uric acid level at baseline will be included.  Participants with pre-existing AF at 
baseline detected through ECG will be excluded (and those without ECG at baseline).  
Potential confounding variables for the analyses at baseline will include: age, gender, 
race, study center, diabetes status, systolic and diastolic blood pressure, use of 
antihypertensive medication, height, weight, body mass index, physical activity, 
creatinine, smoking history, waist circumference, alcohol intake, cardiopulmonary 
diseases (CHD, abnormal lipids, heart failure, stroke, ECG-based left ventricular 
hypertrophy- Cornell method). 
 
AF ascertainment 
We will identify AF cases through two main sources: 

-  Hospital discharges (ICD-9 code 427.31-Atrial fibrillation) 
-  ECGs performed at visits 1-4 



Individuals with evidence of atrial flutter (ICD-9 code 427.32) but without evidence of 
AF will not be included as incident cases (preliminary analyses suggest this is a small 
number of total AF/aflutter cases, approx <5%). 
 
Statistical analysis 
We will compare baseline characteristics by quartile of uric acid level. The incidence of 
AF will be reported in age-, sex- and race-standardized rates across quartiles of uric acid 
level. Follow-up will start the date of first examination and finish when the participant 
develops AF, dies, abandons the study, or December 31, 2004 is reached (whatever 
occurs earlier). Finally, we will report the relative hazard of developing AF using Cox 
proportional hazards models, adjusting for potential confounding factors (see above). 
Secondary analyses will explore associations by gender and race. To assess the 
robustness of our analysis we will include a time dependent covariate to assess the 
change of uric acid over time (if data available as a sub-analysis of the population). 
PHA assumptions and assumptions of linearity of effect will be examined. Appropriate 
actions will be taken if either PHA assumption (include time interaction terms or 
extended Cox models) or linearity (use dummy variables for quartiles of uric acid) 
assumption is found invalid. Secondary analyses will explore associations by gender and 
race.  
 
Limitations 
The main limitation in this analysis is the underascertainment of AF cases in the cohort. 
Individuals with AF not requiring hospitalization will be less likely to be identified in our 
study. If serum uric acid is associated with an increased risk of hospitalization in patients 
with AF we might find a biased positive association between serum uric acid and AF. 
Adjustment for other cardiovascular risk factors and presence of cardiovascular disease 
will attenuate this problem by partially adjusting for an individuals propensity to be 
hospitalized for AF. 
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