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4. Rationale:

Inflammation plays a role in the progression of atherosclerosis.[1] In the last few decades, the
scientific thinking about the pathogenesis of atherosclerosis has expanded to include other novel
risk factors including chronic inflammatory markers or conditions of varying etiology[2] [3].

Examination of the carotid artery using ultrasound provides a means of evaluating alterations in
the vessel wall structure that are predictive of future cardiovascular events.[4-6]. Carotid intima-
media thickness (CIMT) and plaque/shadowing are indirect assessments of atherosclerotic
burden, although the values obtained from these tests might not be representative of
atherosclerosis elsewhere in the body [7-9]. Also, despite the varied etiology of atherosclerotic
plaque development and the contribution of multiple factors to plaque evolution, CIMT appears
to be reflective of vessel wall changes primarily due to aging and hypertension rather than a
generalizable marker of the process of atherosclerosis [10, 11].

Macrophages are the main inflammatory cell type found in atherosclerotic plaques [12, 13], and
galectin-3, a beta-galactoside binding lectin produced by these cells, has been shown to be an
independent risk factor for coronary artery disease. [4] [Aguilar D et al. ARIC unpublished data].
Galectin-3 has been shown to play a valuable role in the regulation of immunological,
inflammatory, and nutritional conditions[14] [15] some of which might be responsible for
atherosclerotic plaque development and progression [16].

The aim of this study is to assess the association between serum galectin -3 levels and
sonographic measures of carotid atherosclerosis in the ARIC study.

5.  Main Hypothesis/Study Questions:

1. Is serum galectin-3 correlated positively with measures of carotid atherosclerosis,
namely, intima-media thickness and plaque/shadowing?

2. Does this association differ by age and/or sex?

3. Does the association differ depending on whether the common carotid, the bifurcation or
the internal carotid intima-media thicknesses are considered?

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: Cross-sectional at Visit 4, with plasma galectin 3 concentration as the exposure.

Outcome: Carotid intima —media thickness (CIMT) measures (mm), plague/shadowing (y,n) at
Visit 4



Exclusions: Missing galectin-3, missing CIMT, missing plaque/shadowing measure, and missing
co-variates.

Primary Covariates: Major atherosclerotic disease risk factors: age, sex, race (black, white),
field center, total cholesterol, high-density lipoprotein cholesterol, use of lipid medication (yes,
no), systolic blood pressure, antinypertensive medication use (yes, no), diabetes mellitus (yes,
no), eGFR, smoking status, height, and weight.

Analysis: Examine association of galectin-3 with covariates. Test for normality of galectin-3 and
CIMT distributions.

Main analysis — Linear regression — CIMT on galectin-3. Model 1 adjusted for demographics,
Model 2 also adjusted for other risk factors and eGFR, and Model 3 also adjusted for CRP.
Logistic regression - CIMT will be converted into a categorical variable using a cutoff of 0.9
mm, and similar models will be run.

The logistic regression analysis will also be done for the plaque/shadowing outcome.
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