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3. Timeline: Analyses will begin when all genotyping and QC is completed.

4. Rationale:
To conduct a genome-wide association analysis of event-free survival among ARIC
participants and a meta-analysis across CHARGE cohorts.

To conduct a genome-wide association analysis of time to death among ARIC
participants and a meta-analysis across CHARGE cohorts.

5. Main Hypothesis/Study Questions:
To identify novel genetic loci associated with human longevity and event-free aging
among individuals of European ancestry, we propose to perform a genomewide
association analyses of morbidity free survival and time to death using the set of
genotyped and imputed SNPs in ARIC.

We plan to expand our analyses to African Americans as the genotyping data is available.
Use of GWAS data in African-Americans will follow CARE procedures.

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).

Subjects: 4792 ARIC participants 55+ years of age at baseline (2,441 males and 2,351
females) of European ancestry and African descent will be included. Use of GWAS data
in African-Americans will follow CARE procedures.

Phenotypes:

1) Event-free survival: Time in years to first event of any of the following: Ml,
stroke, cancer, heart failure, or death. Hip fracture and dementia are not
available. Individuals without events will be censored at the last follow-up.

2) Time to death in years from baseline

Stroke, MI, and CHF were based on hospital surveillance, and then medical record
review (MI, CHF through ’05; Stroke through ’04). Cancer was based on cancer
registries and additionally hospital surveillance and medical record review (through
2000). Therefore, we will include only events for all conditions through 2000.

Exclusions: age less than 55 at baseline (visit 1), prevalent heart failure, Ml, stroke, and
cancer will be excluded

Exposure: 2.5 million HapMap genetic variants identified in CEPH trios for whites and
1.0 million genetic variants in African American. We will not pursue imputation in



African descent samples at this point but would consider it if adequate accuracy of
imputation using HapMap YRB samples is demonstrated.

Model: Cox proportional hazard models with additive genetic effects. Analyses will be
conducted using age, sex and center as covariates. We will perform analysis using all
available SNPs that pass QC. We will adjust for population stratification by adding as a
covariate principal components significantly associated with the phenotype (at
alpha=0.05).

Covariates: Basic model: age at visit 1, sex and center adjusted.

Statistical significance: Bonferroni correction adjustment (1/ number of tests
performed) (~107)

Meta-analyses: We will conduct meta-analysis of p-values reported by the CHARGE
longevity working group, using fixed effects and the program METAL.
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