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4. Rationale:  
Observational studies have suggested elevated levels of homocysteine in the general 
population are associated with an increased risk of cardiovascular diseases (CVD) such as 
coronary heart disease, heart failure and stroke (1–4). While several randomized 
controlled trials have suggested no protective effect on CVD risk of lowering plasma 
homocysteine levels with vitamin B supplements (5–9), previous meta-analyses of 



clinical trials have reported vitamin B supplementation for homocysteine reduction 
significantly reduced stroke events (10, 11). Thus whether or not homocysteine is a 
causal risk factor for CVD in the general population remains somewhat unclear. In any 
case, elevated levels of homocysteine can be considered at least to be a risk marker for 
CVD. 
 Atrial fibrillation (AF) is the most frequent sustained cardiac arrhythmia 
encountered in Western countries, and millions of individuals are expected to suffer from 
it in the next decades (12). Thus, it is important to identify individuals at high risk of 
developing AF. Several risk factors for AF have been so far identified (13). However, 
few studies have investigated the association between homocysteine and AF risk (14, 15). 
Homocysteine may be expected to be related to AF risk, considering the close relations 
between homocysteine and atherosclerotic CVD risk. A case-control study indicated 
patients with AF had both elevated homocysteine levels and decreased vitamin B6 levels 
(14) while a prospective study showed no significant association (15). 
 Therefore, we sought to test the hypothesis that elevated levels of homocysteine are 
associated with increased incident AF risk independent of other AF risk factors, using 
data from ARIC’s previous nested case-cohort studies.  
 
5. Main Study Questions: 
Elevated levels of homocysteine are associated with increased incident AF risk 
independent of other AF risk factors. We also will explore a possible inverse association 
of B vitamin intake and AF incidence. 
 
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). 
 
Design 
Prospective cohort  
 
Inclusion/exclusion criteria 
Inclusion: Participants who provided blood samples for homocysteine and B vitamins at 
visit 1 (n=about 800). There were measured in nested case-cohort studies of CVD cases 
in 1-3, so the analysis must take into account the original sampling strata. 
 
Exclusion: Those who had prevalent AF at visit 1. 
 
Main exposure 
Plasma homocysteine levels and B vitamin (B6, B12, and folate) at visit 1. 
 
Covariates 
Age, sex, race/ARIC field center, body mass index, sitting height, systolic and diastolic 
blood pressure, anti-hypertension medication, diabetes mellitus, estimated GFR, smoking 
status, alcohol drinking, left ventricular hypertrophy by ECG, prevalent heart failure at 
visit 1, as well as time-varying CVD (coronary heart disease and heart failure). 
 



Endpoints 
Incident AF from visit 1 through 2,013. 
 
Statistical analysis 
Firstly, covariates first will be presented according to tertiles (or quartiles) of plasma 
homocysteine levels.  
 
Secondly, hazard ratios and their 95% confidence intervals for incident AF will be 
calculated using a weighted Cox proportional hazard models in relation to tertles of 
plasma homocysteine levels and 1-SD increment for natural log-transformed or log2-
transformed plasma homocysteine levels if we find homocysteine is left or right skewed 
for early coronary heart disease cases (n=about 250) and a cohort random sample 
(n=about 550), respectively. 

• Model 1: adjustment for age, sex, race, and ARIC study site. 

• Model 2: Model 1 + adjustment for baseline body mass index, sitting height,  

                       systolic and diastolic blood pressure, anti-hypertension medication,  
                       diabetes mellitus, estimated GFR, smoking status, alcohol  
                       drinking, left ventricular hypertrophy by ECG, and prevalent heart failure. 

• Model 3: Model 2 + adjustment for time-varying CVD.  

 
Lastly, similar analyses above in relation to plasma vitamin B6, B9 (folic acid) and B12 
will be conducted. 

• Model 1: adjustment for age, sex, race, ARIC study site and case-cohort status. 

• Model 2: Model 1 + adjustment for baseline body mass index, sitting height,  

                       hypertension, diabetes mellitus, estimated GFR, smoking status, alcohol  
                       drinking, left ventricular hypertrophy by ECG, and prevalent heart failure 

• Model 3: Model 2 + adjustment for time-varying CVD.  
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