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4. Rationale:  

 

The pathogenesis of cardiovascular disease (CVD) includes genetic and environmental 

factors, however understanding the role of genetic variants and their interactions with 

environmental factors (GXE) is the key to disease prediction, diagnosis, treatment and 

prevention. Human metabolites are a direct reflection of GXE, and therefore, can be 

expected to offer more details on the etiology of CVD
1
. Several genome-wide association 

studies (GWAS) have been done in Europeans to reveal associations between genetic 

variants and metabolites, but none of them examines the associations among genetic 

variants, metabolites and incident heart failure (HF)
 2-4

. Here, we plan to explore the etiology 

of incident HF by performing GWAS on incident HF- related metabolites and quantifying 

the association between genome-wide significant SNPs and incident HF. (Note: Metabolites 

associated with incident HF will be identified in another ARIC manuscript proposal, 

MS#1847 Zheng Y, et al..) 

 

5. Main Hypothesis/Study Questions: 

 

1. Genetic loci associated with HF-related metabolite levels can be identified by performing 

GWAS in 1379 African Americans with metabolomic and genetic data.  

2. As an extension of Aim 1, SNPs that are associated with HF-related metabolites may also 

be associated with incident HF in all African-American ARIC participants with genetic data 

(n = 2630).  

 

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). 

 

1.   The present study is a GWAS with African-Americans participants in ARIC. 

2. Subjects from visit 1 with metabolites measured will be analyzed. Subjects who did not 

agree to use their DNA information will be excluded.  

3.   Additive genetic model with linear regression will be performed for GWAS approaches: 

i. Outcome – HF-related metabolite levels (ARIC MS#1847) 

ii. Covariates – age, gender and principal components to control for average genome-wide 

admixture. 

4. Genome-wide significant SNPs associated with HF-related metabolite levels will be 

tested for association with incident HF in all African-American ARIC participants using 

time-to-event and survival analysis (> 80% power would be reached to detect moderate-

strong associations).  
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This proposal builds off of the metabolomic HF proposal submitted by Zheng and Nettleton (MS 
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