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3. Timeline: We anticipate that the data analysis and manuscript preparation will be 
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4. Rationale:  

 

Electrical abnormalities, including atrial depolarization and repolarization, are important 

in the pathogenesis of atrial fibrillation.
1
  Many of the ion channels responsible for atrial 

electrical activity are also expressed in the ventricle, where they perform analogous 

functions.
2
  As a result, the QRS complex and QT-interval may serve as proxies of atrial 

electrical activity.  Our group previously demonstrated that a prolonged QT-interval is a 

risk factor for atrial fibrillation.
3
  The QT-interval is composed of multiple different 

components (QRS complex: intrinsicoid deflection and peak of R-wave to J-point; JT-

interval: ST-segment, T-wave onset to T-peak, and T-peak to T-end).  Although the QT-

interval has previously been associated with atrial fibrillation, the precise mechanism 

accounting for this association is unclear.  In this study, we propose to evaluate for 

associations between the different components of the QT-interval and the risk of incident 

atrial fibrillation.    

 

Following this initial set of analyses, we will subsequently analyze for effect 

modification of ECG indices found to be significantly associated with incident atrial 

fibrillation by carrier status of single nucleotide polymorphisms (SNPs) known to be 

associated with atrial fibrillation.  A total of 14 separate SNPs have been documented to 

exhibits associations with atrial fibrillation through large scale genome wide association 
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analyses.
4,5

  The mechanisms through which these SNPs predispose to atrial fibrillation 

remain unclear, however they likely involve multiple heterogeneous biological pathways.  

Previous work has suggested that certain of these SNPs may interact with rare genetic 

variants to increase the risk of developing the arrhythmia.
6
  In our current study, we wish 

to determine if carrier status of these SNPs interact with ECG indices to further modify 

the risk of developing atrial fibrillation.    
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5. Main Hypothesis/Study Questions: 

 

1. Electrocardiographic indices (intrinsicoid QRS deflection, R-wave peak to J-point, ST-

segment, T-onset to T-peak, and T-peak to T-end) are associated with the risk of incident 

atrial fibrillation. 

 

2. Common genetic variants associated with atrial fibrillation interact with 

electrocardiographic indices to modify the risk of incident atrial fibrillation. 

 

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 first evaluate for an association between ECG indices and the risk of incident 

atrial fibrillation.  Subsequent to these analyses, we will examine for interactions between 

ECG indices that significantly associate with incident atrial fibrillation and 14 known 

atrial fibrillation associated-SNPs with respect to the risk of incident atrial fibrillation. 

 

ECG indices to be evaluated: 1) intrinsicoid QRS deflection, 2) R-wave peak to J-point, 

3) ST-segment, 4) T-onset to T-peak, and 5) T-peak to T-end. 

 

AF-associated SNPs to be evaluated in interaction analyses with ECG indices: 

 

1. rs2200733 (4q25) 

2. rs2106261 (16q22) 

3. rs666258 (1q21) 

4. rs3903239 (1q24) 

5. rs3807989 (7q31) 

6. rs10821415 (9q22) 

7. rs10824026 (10q22) 

8. rs1152591 (14q23) 

9. rs7164883 (15q24) 

10. rs12415501 (NEURL)  

11. rs13216675 (GJA1) 

12. rs10507248 (TBX5) 

13. rs4642101 (CAND2) 

14. rs6490029 (CUX2) 



 

Inclusion Criteria: Study Participants enrolled in the ARIC cohort 

 

Exclusion Criteria:  

 

1. Prevalent Atrial Fibrillation 

2. Active use of Vaughan-Williams class I or III Anti-Arrhythmic Drugs 

3. Ventricular Pacing 

4. Ventricular Pre-excitation 

 

Primary outcome of the study: Incident atrial fibrillation 

 

Data Analysis 

 

Time-to-event analyses using Cox proportional hazards models will be employed 

to evaluate for associations between ECG indices, SNPs, and incident AF.  Incident AF 

will be identified from study visit ECGs, hospital discharge diagnoses, and death 

certificates as previously described.  Multivariable Cox proportional hazards models will 

be utilized to adjust for potential confounding.  Covariates in the models will include 

baseline age, sex, hypertension, diabetes, body mass index, congestive heart failure and 

coronary artery disease.  The predictor in the initial set of analyses will be the ECG index 

of interest.  Each of the listed ECG indices will be evaluated for association with incident 

atrial fibrillation in succession.  The second set of analyses will evaluate for effect 

modification of the association between incident atrial fibrillation and the ECG index by 

SNP carrier status.  This component of the analysis will be restricted to individuals of 

Western European ancestry.  SNP-ECG index interaction analyses will be performed 

using both dominant and additive genetic models.  Two-tailed p-values < 0.05 will be 

considered statistically significant.  In the event a SNP-ECG index interaction is found to 

be statistically significant, replication will be sought using another prospective cohort 

(potentially Cardiovascular Health Study [CHS] or Multi-Ethnic Study of Atherosclerosis 

[MESA]). 
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