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3. Timeline:

GWAS analyses will be completed upon approval and provided to Dr. Allen for meta-
analyses with other CHARGE cohorts. The manuscript will be circulated to co-authors
by late 2012.

4. Rationale:

Nearly half of all Americans will experience cardiovascular disease within their
lifetime. Among participants of Framingham, the lifetime risk for cardiovascular disease
has been found to be as high as 51% among men and 39% among women aged 50 years.*
However, for individuals with optimal levels of cardiovascular risk factors, ideal CV
health, the risk for CVD drops dramatically to 5-8%." It remains unclear what genetic,



behavioral and/or environmental factors are associated with ideal cardiovascular health.
Although only about 8% of the population is in ideal CV health,? understanding how
these individuals achieve ideal CV health represents an important public health goal
whose findings could help reduce the future burden of CVD.

Numerous studies have examined the genetic determinants of individual cardiovascular
risk factors including blood pressure, lipid levels, glucose levels and BMI which have
heritabilities ranging from 15-40%,>" 40-60%,* > %%° 18-30%*?? and 25-60%,> 12023 24
respectively. In a recent study of the Framingham Heart Study there was evidence for
significant, though modest, heritability of ideal CV health. Based upon these heritability
findings, a GWAS in Framingham identified several potential SNPs of interest which are
important to pursue in additional cohorts, such as CARDIA and ARIC.

5.  Main Hypothesis/Study Questions:
The primary goal is to examine the genetic determinants of ideal CVD health during
middle-age among White individuals participating in the ARIC study

Study Questions:
1. Evaluate whether there are there SNPs associated with clinical and behavioral
determinants of ideal CV health
2. Are these results replicated in other participating cohorts? And if so, can a meta-
analysis further confirm our specific findings measured in our ARIC cohort?

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).

Overview: To test our hypotheses and study questions, we will utilize ARIC data from
the first four study visits. Imputed SNPs will be used in a GWAS involving logistic
regression to measure any association between SNPs and two definitions of ideal
cardiovascular health.

Exclusion Criteria: Individuals that are non-white or non-black will be excluded, as well
as those that were not aged 50 £5 years at any of the first four study visits. Also, subjects
with prior Ml or heart failure will be excluded as well. Any individual missing any
variable or covariate used in the models will be excluded. Primary consideration is for
white participants in this analysis, given the accessibility of imputed GWAS data and
principal components of ancestry.

Inclusion Criteria: Individuals that are aged 50 £5 years at any of the first four ARIC
study visits. Data used to create response variables will be those measured at the first
ARIC visit that the individual becomes eligible in terms of age (most individuals will
meet this criteria age the first visit, and therefore, most of the individuals will be
represented by data at this first visit).



Response/Dependent Variables: In this study, two definitions of ideal cardiovascular
health will be studied.

1. Clinically ideal CV health: Serum cholesterol, use of lipid lowering drugs,
systolic and diastolic blood pressure, use of antihypertensive drugs, fasting or
casual glucose, use of anti-diabetic mediation. For classification of being in
ideal CV health, one has to have serum cholesterol levels less than 200 mg/dl
without lipid-lowering drug treatment; SBP/DBP of <120/<80 without
antihypertensive drug treatment; and not be diabetic (fasting glucose < 126
mg/dL, casual glucose <201 mg/dL and no reported use of any anti-diabetic
medications).

Specific ARIC variables to use: LIPAO1, LIPBO1A, CHOLMDCODEO1,
CHOLMDCODE21, SBPA21 SBP22,HYPTMDCODEO1, SBPB21,
SBPB22, HYPTMDCODE21, FAST0802, GLUCOSO01, INS, DMD,
FAST0823, CHMBO07, INS2, DMD2

2. Clinically and behaviorally ideal CV health: Same clinical variables as above,
in addition to current smoking status and body mass index. To be in ideal CV
health using this definition, individuals had to have serum cholesterol levels less
than 200 mg/dl (<5.16 mmol/l) without lipid-lowering drug treatment; SBP/DBP
of 120/80 or lower without antihypertensive drug treatment; not be a current
smoker; have a BMI < 25 kg/m? and not be diabetic (fasting glucose < 126
mg/dL, casual glucose <201 mg/dL and no reported use of any anti-diabetic
medications).

Specific ARIC variables to use: LIPAO1, LIPBO1A, CHOLMDCODEO1,
CHOLMDCODEZ?21, SBPA21 SBP22,HYPTMDCODEO01, SBPB21,
SBPB22, HYPTMDCODE?21, FAST0802, GLUCOSO01, INS, DMD,
FAST0823, CHMBO07, INS2, DMD2, CURSMKO01, CURSMK21, BMIO01,
BMI21

Covariates: Age, sex, ARIC study site, principal components of ancestry.

Analysis:
Logistic regression will be used to conduct a genome-wide association analysis to

measure association between ideal CV health and any potential SNP of interest. The
genome-wide level of significance threshold will be set at one false positive per 2.5
million tests (P <5x 107

This analysis utilizes imputed SNPs genotypes. Imputation results are summarized as an
allele dosage, which was defined as the expected number of copies of the minor allele at
each SNP. The ProbABEL software will be used for association analyses, to obtain beta
coefficients and standard errors, along with R-squared-hat measures to measure
imputation quality. Results for all SNPs will be reported as well as all results for any
autosomal SNPs that have an rs number. This data will be generated and loaded into a
comma separated document, so as to facilitate a meta-analysis of study findings.



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 ICTDERO3 must be used to exclude
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exclude those with value RES DNA = “No use/storage DNA”?
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9. The lead author of this manuscript proposal has reviewed the list of existing
ARIC Study manuscript proposals and has found no overlap between this
proposal and previously approved manuscript proposals either published or still
in active status. ARIC Investigators have access to the publications lists under the
Study Members Area of the web site at: http://www.cscc.unc.edu/ARIC/search.php

__X__Yes No

10. What are the most related manuscript proposals in ARIC (authors are
encouraged to contact lead authors of these proposals for comments on the new
proposal or collaboration)?

There are no obvious related active manuscript proposals for GWAS of ideal
cardiovascular health.

11.a. Is this manuscript proposal associated with any ARIC ancillary studies or use
any ancillary study data? _X_Yes No

11.b. If yes, is the proposal
A. primarily the result of an ancillary study (2006.03 and 2007.02)
____ B. primarily based on ARIC data with ancillary data playing a minor
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*ancillary studies are listed by number at http://www.cscc.unc.edu/aric/forms/

12a. Manuscript preparation is expected to be completed in one to three years. If a
manuscript is not submitted for ARIC review at the end of the 3-years from the date
of the approval, the manuscript proposal will expire.
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public has access to the published results of NIH funded research. It is your
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