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Since first reported by ARIC investigators and colleagues, research has documented
consistent associations of common genetic variants on 9p21 with risk of coronary heart
disease and some other atherosclerotic diseases, including arterial aneurysms, in genetic
epi studies. Mechanisms for 9p21 associations with arterial disease are unclear, but do
not seem to involve classical risk factors (1).

ARIC has not explored whether the main 9p21 SNP, rs10757274, is associated similarly
with CHD in various strata of other risk factors. In other words, it is unknown whether
other major risk factors interact with 9p21. Some potential interactions with 9p21 SNPs
have been reported for age (2), fruits and vegetables (3), poor glycemic control (4), and
abdominal obesity (5), alcohol, smoking and hypertension (6), but some have reported no
interactions with traditional risk factors (7).

5. Main Hypothesis/Study Questions:
9p21 interacts with other risk factors in relation to incident CHD in whites

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).

Inclusion: White only.
Independent variable: 9p21 rs10757274 SNP
Dependent variable: CHD incidence including silent M1 and procedures

Main interacting variables: sex, current smoking, diabetes, hypertension,
hypercholesterolemia, obesity, carotid IMT. We also might consider using strata of
predicted 10y risk. As a secondary analysis, we also will look at interactions with some
of the newer biomarkers measured at some post-baseline visits: CRP, LpPLA2, BNP,
Troponin and HbA1C.

Genetic model: additive

Analysis: We will first show the frequency of demographic and risk factors by 9p21
allele categories. Based on prior information, we expect no association between 9p21
and risk factor levels.

We will then stratify by dichotomized risk factors and compute age adjusted incidence
rates of CHD for the strata. Kaplan Meyer cumulative incidence plots may also be done.

Next, using a Cox model we will examine the main associations of 9p21 and risk factors
with CHD incidence. The interaction hypothesis will then be tested by adding to the
model all multiplicative 2-way interactions of each risk factor with 9p21 SNPs. A global



test of any interaction will be explored, as well as individual interactions if any are
suggested by the global test or stratified analyses. (The writing group will discuss further
whether to test additive interactions, but our plan for now is not to.)

Power was evaluated using Quanto (http://hydra.usc.edu/gxe/). Calculations were
performed for rs10757274, an index SNP in 9p21 region reported to be associated with
multiple CVD phenotypes in populations of European ancestry. For incident CHD,
samples sizes (1300 cases, 9000 non-cases) and genetic effect size (RR=1.18 per risk
allele) in whites were estimated from published ARIC data (McPherson R et al., Science
2007; 316: 1488-91). Power to detect multiplicative GXE interaction was estimated
assuming an additive genetic model and generic environmental risk factor with
population prevalence of 50% and effect size of RR=2.00. Given these model
parameters, there is at least 80% power to detect an interaction relative risk (RRge) of
1.28 or higher. An interaction of this magnitude is equivalent to relative risks associated
with the environmental factor of 2.59, 2.00, and 1.54 in individuals who are homozygous
for the risk allele, heterozygous, and homozygous for the non-risk allele, respectively.
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