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3. Timeline: Manuscript drafted by the end of March 2009, plan for journal submission 
by May 2009. 
 
4. Rationale:  
Heart failure (HF) is a common chronic disease characterized by the inability of the heart 
to efficiently pump blood.  HF represents a significant public health burden and prognosis 
and survival is a significant concern for HF patients.  The public health burden of HF and its 
associated mortality is likely to increase due to the shift in the distribution of the aging 
population in the United States and an increase in the prevalence of risk factors for HF, such 
as coronary artery disease, hypertension and diabetes.  Thus, it is increasingly important to 
understand the etiology of HF in order to prevent, diagnose and treat this disease.   
 
In order to investigate the genetic etiology of HF, the first large-scale, high-density genome-
wide association study (GWAS) for incident HF in adults of European and African ancestry 
was conducted as a part of the Cohorts for Heart and Aging Research in Genome 
Epidemiology (CHARGE) consortium of population-based prospective cohorts that include 
the ARIC Study, the Cardiovascular Health Study, the Framingham Heart Study and the 
Rotterdam Study (ARIC MS# 1392).  As a part of the CHARGE consortium, 2,277 
participants of European ancestry developed incident HF from ARIC, CHS and RS.  In 
addition, 466 participants of African ancestry from ARIC and CHS were identified as 
having incident HF events.  This cohort of participants with HF will be investigated for an 
association between approximately 2.5 million single nucleotide polymorphisms (SNPs) 
and total mortality.   
 
 
5. Main Hypothesis/Study Questions: 
 
Gene variants can be identified that are associated with total mortality among participants 
with incident HF. 
 
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: Eligible participants for these analyses are of European or African ancestry and 
free of clinical HF at baseline. In the ARIC study, a GWAS for incident HF was 
conducted among 691 HF patients of European ancestry and 331 HF patients of African 
ancestry (MS# 1392). For this study, survival and case fatality will be computed among 
the 691 participants with HF of European ancestry and the 331 participants with incident 
HF of African ancestry.  In this analysis we will not include incident HF deaths that were 
not previously hospitalized.  Deaths were ascertained through annual phone calls or 
through ongoing surveillance of health department death certificate files. The association 
between genome-wide genetic variation and total mortality will be assessed using time-
to-event analyses conducted independently in each cohort and meta-analyzed across the 
four CHARGE cohorts. 



Participating groups: the Framingham Heart Study, the Rotterdam Study, the ARIC Study 
and the Cardiovascular Health Study. 
 
Phenotype: Death (DEAD04), follow-up time (FUTIMED) 
 
Analysis: The association between genomic variation and total mortality among HF 
patients will be assessed by Cox proportional hazards models evaluated independently in 
each cohort and the within-study associations will be meta-analyzed across studies.  The 
follow-up time interval is defined as the time between the date of HF diagnosis and the 
date of all-cause death, the date of last contact if lost to follow-up, or the end of follow-
up, whichever came first.  Each model will be evaluated separately in participants of 
European or African ancestry and adjusted for gender and age at HF event.  The primary 
analysis includes only adults of European ancestry.   
 
African-Americans will be evaluated in ARIC and CHS.  Only measured genotypes 
(~830,000) will be analyzed in ARIC African-Americans.  Inclusion of ARIC African-
Americans has been approved by the ARIC Steering Committee.  Use of GWAS data in 
African-Americans will follow CARe procedures. 
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