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3. Timeline: Analysis will begin following proposal approval. Anticipating 3 months of
echocardiography analysis, a manuscript will be completed within 6 months of the date.

4. Rationale:

Left atrial enlargement is a robust predictor of cardiovascular outcomes in the general
population® and a marker of poor prognosis in patients with various cardiovascular diseases. ?
LA volume has been recognized to predict first atrial fibrillation, heart failure (HF), stroke,
transient ischemic attack, acute myocardial infarction and cardiovascular death.* Moreover, there
is an independent association between LA volume and incidence and prevalence of systolic and
diastolic HF,> and it has been recognized as an independent predictor of HF hospitalization in
subjects with coronary heart disease and preserved baseline LV ejection fraction. °

Above and beyond LA volume, LA function has been suggested to increment the strengths of the
association with cardiovascular outcomes, and perhaps to better represent underlying LV
dysfunction. Decreasing LA function, but not LA volume was independently associated with
mortality and added incremental power to a predictive model in the general population,” and LA
gjection fraction was associated with increased risk for new-onset AF and atrial flutter after
adjustment for several risk factors, including LA volume.® Nevertheless, the best LA predictive
parameter for cardiovascular risk is yet to be defined. As well, the parameters of normality of LA
gjection fraction are unclear and the relation between LA function and cardiovascular risk
factors, as arterial hypertension and diabetes, and HF and is relatively unexplored.

Quantifying LA size is difficult, because of the LA’s complex geometry and intricate fiber
orientation and the variable contributions of the appendage and pulmonary veins. LA size is most
often measured from M-mode and 2-dimensional echocardiography (2DE), but 3D
echocardiography (3DE) is more accurate, overcoming 2DE geometric assumptions and it has
shown reproducibly estimating LA volume compared with cardiac magnetic resonance® and
superior clinical value than 2D methods.'® However, up to now, there are no cut points of LA
volume, as data using 3DE are relatively scant and most studies have been performed in patients
with cardiovascular disease referred for echocardiography.

The ARIC cohort presents a unique opportunity for the evaluation of cardiac structure and
function in the general population, using 3DE, which will develop the recognition of the
importance of LA function and its relation with cardiovascular risk factors, risk markers and
cardiovascular outcomes.



5.  Main Hypothesis/Study Questions:

. Larger LA volume is related with advanced age and arterial hypertension

2. Decreased LA function is related with cardiovascular outcomes (HF, stroke, myocardial
infarction)
LA function is lower in patients with HF than controls of the same age
Hypertensive patients present higher LA function than patients with HF and preserved
ejection fraction, but lower than controls of the same age

5. LA function is inversely related with cardiac biomarkers (BNP, high sensitivity troponin
T

6. Decreased LA function is related with left ventricular function abnormalities, as lower
left ventricular global strain and increased LV twist/torsion

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).

This study will analyze ARIC cohort participants presenting to visit 5, who have acceptable
echocardiography image quality for 3D analysis. Participants will be excluded if they are neither
White nor African American or with missing data for other covariates utilized in the analysis.

Variables of interest

Echocardiographic variables (Visit 5) of cardiac structure and LV systolic and diastolic function
Clinical covariates (Visit 5): age, gender, race/ethnicity, height, weight, blood pressure, heart
rate, history of hypertension, diabetes, dyslipidemia, coronary artery disease, prior Ml or
revascularization procedure, heart failure and prior hospitalization for heart failure, prior stroke
or TIA.

Laboratory values (visit 5): high sensitivity troponin T, NT-proBNP, serum creatinine,
hemoglobin and hematocrit, hemoglobin A1C, total cholesterol, triglycerides, HDL, LDL

Analytical approach:

Continuous normally distributed data will be displayed as mean and standard deviation and
continuous non-normally distributed data will be displayed as median and interquartile range.
Categorical data will be shown as a total sample and proportion. Categorical variables will be
compared via 2 or Fischer exact test, while continuous data will be compared between groups
via Wilcoxon Rank Sum or Kruskal-Wallis tests. P values < 0.05 will be considered significant.



Univariable and multivariable linear or logistic regression analysis will be used to assess
associations between categories of participants and echocardiographic characteristics.

Limitations:

This study will be a cross sectional analysis using data collected at visit 5. Besides, the visit 5
echocardiogram will not be performed concurrently with an event as the use of ICD-9 coding
limits our analysis to those participants who have had a prior event.
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