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3. Timeline:  Fall 2008: genotyping of candidate SNPs will begin in October, and 
GWAS analysis will begin in mid-October (when the additional GWAS data is released).  
GWAS analysis should be finished mid-December, and SNP genotyping completed early 
in 2008. 
 
4. Rationale:   Sudden cardiac death (SCD) is a major cause of mortality, with 
>250,000 cases per year in the US alone.  Given that 2/3 of victims have no clinical 
symptoms that would warrant preventive intervention, the need to identify genetic risk 



factors is critical to reducing mortality from SCD.  We propose a 2-pronged approach to 
address this issue: 1) screening candidate genes based on their association with QT 
interval, and 2) GWAS.  The first stems from the established association between 
extreme values of QT interval and risk for SCD, and in fact, has been successfully used to 
identify common variants in NOS1AP as a risk factor for SCD. The second approach, 
GWAS, is proposed to capture variants that increase risk for SCD through alternative 
pathways than those of QT interval. To date, there have been no genome wide association 
studies (GWAS) of SCD. 
 
5. Main Hypothesis/Study Questions: 
 
Gene variants can be identified that associate with incidence of SCD. 
 
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: candidate gene and GWAS for SCD using prospective data 
 
Phenotypes: incident SCD.  All cases of fatal MI and fatal CHD (both inpatient and out 
of hospital) have been reviewed to determine if they meet criteria for SCD. Sudden 
cardiac death is defined as a sudden unexpected death that appears to be related to an 
arrhythmic etiology. Cases of SCD were identified as definite, or possible, which 
includes cases complicated by other co-morbidities, such as ESRD, CHF or liver failure. 
For these cases, the patient must have been clinically stable prior to a sudden cardiac 
arrest. For all events, the individual must have been seen alive within 24 hours and had 
symptoms for less than one hour. 
 
Candidate genes/SNPs will be drawn from the combined meta-analysis of the QTGEN 
(led by Chris Netwon-Cheh) and QTSCD consortiums (which includes ARIC, and is led 
by Aravinda Chakravarti), which have a combined 30,000 samples with GWAS data 
available.  This analysis will include de novo genotyping using ARIC/CHS samples 
already in-house.  
 
Given the limited number of SCD cases in ARIC, we plan on incorporating the CHS 
study in the candidate gene analysis (approved CHS Ancillary Study #169), as CHS has 
already been integrated on the phenotype level as part of the D.W. Reynolds SCD 
Collaborative Network.   
 
The GWAS analyses will be combined in a meta-analysis with additional cohorts from 
CHARGE who have adjudicated SCD events available. 
 
1.  Model: Cox proportional hazards 
 



Main analysis will include both whites and blacks (stratified by self-reported race) for the 
candidate gene studies, and only whites for the GWAS studies (within the CHARGE 
framework).   
 
Genetic model: additive.   
 
2. Transformation: no transformation, no re-scaling. 
 
3. Covariates: primary analysis-time to event (or last follow-up), age, sex, study site; 
secondary (for top hits only)-age, sex, study site, QT interval, heart rate, HTN (140/90 
mm Hg, or treatment), heart failure, history of MI, BMI, DM 
 
4. Exclusions: self-reported race other than white or black, unconfirmed for SCD 
 
5. Control for multiple comparisons: Bonferroni adjustment based on the number of 
markers.  This will be done separately for the candidate gene and GWAS studies. 
 
6. Imputation 
Imputation to Hapmap 2.5 M using MACHv1.0.16. 
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