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4. Rationale:

Cardiac dysfunction is a major public health burden. The projected direct and indirect cost
to society in 2006 due to cardiovascular disease is more than $403 billion, and of this nearly
$30 billion is attributed to heart failure. The prevalence of heart failure in the general
population is estimated at approximately 2%. In general, progression from cardiac
dysfunction to heart failure involves remodeling of the left ventricle with activation of
neurohormonal systems, such as the sympathetic nervous system and the renin-angiotensin-
aldosterone system. Risk factors for the development of heart failure include coronary heart
disease, hypertension, left ventricular hypertrophy, valvular heart disease, diabetes, cigarette
smoking, less education, overweight and physical inactivity.

Familial factors contribute to heart failure onset and it is estimated that ~18% of the
burden in offspring is attributable to parental heart failure. Identification of genetic
variation associated with heart failure risk has primarily relied on candidate genes in the
renin-angiotensin-aldosterone system and adrenergic receptors. To date, there has not
been a large-scale genome-wide investigation of risk variants published.

The CHARGE cohorts involved in the heart failure working group include ARIC,
Cardiovascular Health Study, Rotterdam Study and the Framingham Study. The group is
chaired by Nick Smith from CHS. The initial paper will present findings from an
investigation of approximately 2.5 million single nucleotide polymorphisms (SNPs) and
their association with incident heart failure among adults of European and African
ancestry.

5.  Main Hypothesis/Study Questions:
Gene variants can be identified that associate with increased risk of heart failure.

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 heart failure at the time DNA was obtained. Participants with prevalent
heart failure are excluded. The association between genome-wide genetic variation and
heart failure onset is assessed using time-to-event analyses conducted independently in
each cohort and meta-analyzed across studies.

Participating groups: Framingham Study, Rotterdam Study, ARIC Study, Cardiovascular
Health Study.

Phenotype: Incident heart failure (INCHFO04)



Analysis: Within each study, failure-time models were used to test the association
between each of the ~2,500,000 variants and heart failure-free survival while adjusting
for sex and baseline age. The primary analysis includes only Whites.

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.

7.a. Will the data be used for non-CVD analysis in this manuscript? __ Yes
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b. If Yes, is the author aware that the file ICTDERO03 must be used to exclude
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