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3. Timeline: Statistical analysis: 1 month
Manuscript preparation: 2 months

4. Rationale:

Atrial fibrillation (AF) is a serious public health problem because of its increasing
prevalence in the aging population® and its association with elevated risks of ischemic
stroke,? cognitive decline or impairment,®* heart failure,® and death.®” Other than
anticoagulation which reduces the risk of ischemic stroke, current therapies for AF to
prevent other adverse outcomes are disappointing. The lack of effective therapies is, in
part, due to our poor understanding of the mechanisms mediating the adverse outcomes.
Recent evidence has emerged to suggest that the higher risks of stroke and cognitive
decline are also observed in individuals with an abnormal atrial substrate of atrial
enlargement or dysfunction, even in the absence of AF.81? Further, studies of patients
with implantable cardiac electronic devices indicate that the vast majority of ischemic
strokes are not temporally related to AF episodes.?'® These observations raise the
tantalizing question whether it is AF or the underlying atrial substrate that is the main
entity that causes these adverse outcomes.

To answer the aforementioned question, this proposal will evaluate the cross-sectional
association of echocardiographic-defined left atrial enlargement (LAE) with cognitive
test scores and prevalent mild cognitive impairment (MCI) and dementia, with and
without AF.

5. Main Hypothesis/Study Questions:

Aim 1: Evaluate the association of LAE and AF with cognitive test scores
Hypothesis 1: Cognitive test scores will be lower in participants with LAE than those
with normal atrial size. The presence of AF is not associated with lower scores in
participants with LAE; those with LAE and with AF will have similar cognitive scores as
participants with LAE and without AF.

Aim 2: Evaluate the association of LAE and AF with prevalent MCI and dementia
Hypothesis 2: Participants with LAE will have a higher risk of prevalent MCI and
dementia than those with normal atrial size. The presence of AF is not associated with
MCI or dementia in participants with LAE; participants with both LAE and AF will have
similar prevalence of MCI or dementia as participants with LAE but without AF.

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).



Study Population

Aim1and 2

We will include participants with echocardiograms, cognitive test data and adjudicated
MCI and dementia at visit 5/ARIC-NCS (2011-13).

Exclusion criteria: Missing covariates

Exposures
LAE: left atrial volume index >28 ml/m?

AF

Prevalent AF cases at visit 5 will be defined by:

1) Hospital discharge records (ICD-9 code 427.31 and 427.32— Atrial fibrillation)
2) ECGs performed during study visits

Outcomes

Coanitive scores: z-scores for different domains (memory, language and verbal fluency,
executive function, and visuo-spatial). For this analysis, we will follow recommendations
from the ARIC-NCS analysis committee.

MCI and dementia: For this analysis we will use the adjudicated MCI and dementia
variables from ARIC visit 5. MCI and dementia were adjudicated by a panel of
neurologists and neuropsychologists following criteria proposed by the National Institute
of Aging-Alzheimer’s Association workgroups 14

Covariates

Age, sex, race, study center, occupation, and educational level, smoking (never, former,
current), body mass index, systolic and diastolic blood pressure, use of antihypertensive
medication, use of anticoagulants, diabetes, stroke, coronary heart disease or myocardial
infarction, and heart failure.

Statistical analysis
Hypothesis #1
Participants will be divided into 4 groups: normal atrial size/no AF, normal atrial
size/AF, LAE/no AF, LAE/AF. We will use the general linear model to assess association
between atrial size/AF status and each z-score:
Model 1: Adjusted for age, sex, race, and study center
Model 2: Model 1 + smoking, body mass index, systolic and diastolic blood
pressure, use of antihypertensive medication, diabetes, stroke, coronary heart disease
or myocardial infarction, and heart failure.

Hypothesis #2



The association between LAE and the prevalence of MCI and dementia will be assessed
using logistic models.. We will use the same 2 models listed above. We may also look at
the association by type of dementia if we have enough events in each group.

Sensitivity analysis:

« Inaddition, we will conduct sensitivity analysis using inverse probability of attrition
weighting to adjust for selection bias due to censoring.

«  We will explore interactions by age, race and sex through stratified analysis and
including multiplicative terms in the models.
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