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3. Timeline: 

Analysis will be started as soon as the proposal is approved. We expect to have a first 

draft 6 months after approval. 

 

4. Rationale:  

Atrial fibrillation is a common cardiac arrhythmia associated with an increased risk of 

stroke, other cardiovascular disease, and mortality.
1
 Over the last two decades, numerous 
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risk factors and biomarkers for atrial fibrillation have been identified. However, the 

pathophysiological mechanisms underlying these associations are far from clear. 

Metabolomics provides a novel approach to understand the pathways involved in the 

development of disease. Two previous publications have used metabolomics techniques 

to examine the impact of AF on cardiac tissues.
2, 3

 To date, however, no published studies 

have explored prospectively the association of molecules identified using metabolomics 

profiling with the incidence of AF. Therefore, we propose to assess the associations of a 

panel of molecules identified in the context of metabolomics profiling with the incidence 

of AF in the ARIC cohort. 

 

5. Main Hypothesis/Study Questions: 

The main aim of this analysis is to determine whether molecules identified as part of an 

untargeted metabolomics profile are associated with the incidence of AF. We hypothesize 

that our analysis will identify novel molecules associated with the risk of AF among 

African Americans. 

 

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 conduct a prospective analysis with visit 1 as the baseline and incident AF 

through the end of 2011 as the outcome. 

 

Inclusion criteria 

African-American individuals free of AF at baseline with available metabolomics 

profiles. We will exclude participants with prevalent AF or missing ECG at the baseline 

visit. 

 

Assessment of metabolites 

Metabolite profiling of baseline fasting serum samples was done in 1,977 ARIC 

participants from the Jackson field center using an untargeted, gas chromatography-mass 

spectrometry and liquid chromatography-mass spectrometry-based metabolomics 

quantification protocol.  

 

For the present analysis we will only include named compounds, and exclude compounds 

with missing values or values below the limit of detection in >80% of the samples or with 

low medium-term reliability (defined as reliability coefficient<0.60 measured in 2 

samples collected 4-6 weeks apart in 60 individuals).  

 

Following the same approach as in a previous ARIC analysis,
4
 metabolites with 

missing/below detection limit in <50% of the samples will be analyzed as continuous 

variables, assigning the lowest detected value for that metabolite to those with 

missing/below detection limit. Metabolites with missing/below detection limit between 

50-80% will be analyzed as ordinal variables with the following levels: (1) 



Missing/below the detection limit, (2) Detected levels below the median, and (3) 

Detected levels at or higher than the median. 

 

Outcome ascertainment 

Incident atrial fibrillation will be identified as previously described.
5, 6

 Specifically, we 

will identify new cases of AF from study ECGs, hospital discharge codes, and death 

certificates. Follow-up through the end of 2011 will be considered. We expect to include 

approximately 170 incident AF events in this analysis. 

 

Statistical analysis 

We will assess the association of each metabolite with incident AF using Cox 

proportional hazards models. In a first model, we will adjust for age and sex. In a second 

model we will additionally adjust for risk factors for AF: smoking, body mass index, 

systolic blood pressure, antihypertensive medications, prevalent diabetes, prevalent heart 

failure, and prevalent CHD. In a final model, we will additionally adjust for eGFR. In the 

manuscript, we will present models with and without adjustment for eGFR, and our 

interpretation of the findings will carefully consider results from the different models. 

Given the limited number of events, we will try to keep our multivariable models as 

parsimonious as possible. 

 

We will apply a modified stepwise Bonferroni procedure to correct for multiple 

comparisons, as described previously.
4
 

 

In sensitivity analyses, depending on the results, we might consider excluding users of 

some medications (diabetes meds, ACE inhibitors, ARBs) and adjusting for biomarkers 

of inflammation. 
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