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4. Rationale:

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, and its
prevalence is increasing over time.! AF is associated with an increased risk of stroke,?
heart failure,® and death.* ® Evidence is emerging that AF is also associated with
cognitive impairment or dementia even in individuals without a history of clinical
stroke.® We recently observed in the ARIC study that in the absence of clinical stroke, the
association of incident AF with cognitive decline was present only in participants who
had prevalent subclinical cerebral infarcts (SCIs) on brain MRI scans or who developed
SCls during follow-up. In individuals without prevalent SCIs or who did not develop
SCls during follow-up, incident AF was not associated with cognitive decline (Chen,
submitted). Our observations suggest that the association between incident AF and
cognitive decline is mediated by the presence or development of SCls.

Some knowledge gaps remain. There is little known regarding if a higher arrhythmia
burden (% time in arrhythmia) is associated with greater cognitive impairment, faster
cognitive decline over time, and/or incident dementia. There are other potential
mechanisms that may underlie the association between AF and cognitive impairment:
The rapid and irregular rhythm of AF leads to reduced cardiac output and cerebral
hypoperfusion. It this is true, it is possible that other tachyarrhythmias (e.g., frequent
subclinical premature atrial contractions [PACs], supraventricular tachycardia [SVT],
frequent subclinical premature ventricular contractions [PVCs], or non-sustained
ventricular tachycardia [NSVT]) may also be associated with cognitive impairment.
Further, from recent ARIC reports, PACs’ and PVCs’ 8 were found to be associated with
incident ischemic stroke. Whether or not these subclinical arrhythmias are also associated
with other brain MRI abnormalities seen in patients with cognitive impairment or
dementia (e.g., white matter hyperintensities [WMH]) is unknown.

The availability of Zio®Patch—a non-invasive, leadless, 2-week ECG recording
device that is easy to use—has now made it possible to record subclinical arrhythmias.®
We now have Zio®Patch data completed on 325 participants at the visit 5 pilot study,
around 4000 participants at visit 6, and we will be applying the Zio®Patch to a select
population at visit 7. Coupled with the cognitive test data and brain MRI scans in ARIC,
we seek to evaluate the association of subclinical arrhythmias with cognitive function,
dementia, and brain MRI abnormalities.

5. Main Hypothesis/Study Questions:

Aim 1: Evaluate the cross-sectional association of subclinical AF, PACs, SVT, PVCs,
and NSVT and arrhythmia burden with cognitive test scores and prevalent dementia
at visit 6.

Hypothesis 1: Subclinical AF, PACs, SVT, PVCs, and NSVT are associated with
lower cognitive function and prevalent dementia, independent of other risk factors for
cognitive impairment. Higher burden is associated with lower cognitive function and
prevalent dementia.

Aim 2: Evaluate the cross-sectional association of subclinical AF, PACs, SVT, PVCs,
and NSVT with brain MRI abnormalities at visit 5.

Hypothesis 2: Subclinical AF, PACs, SVT, PVCs, and NSVT are associated with
presence of SCls and higher WMH volume.

Aim 3: (Longitudinal aim) Evaluate the burden of subclinical arrhythmias with incident



dementia and the change in cognitive scores between visit 6 and 7.
Hypothesis 3: A higher burden of each subclinical arrhythmia will be associated
with incident dementia and a greater cognitive decline between visit 6 and visit 7.

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
Inclusion criterion:
1. Participants in ARIC with analyzable Zio Patch ECG data of >48 hours

Exclusion criteria:

1. Participants with symptoms correlating with AF, PACs, SVT, PVCs, and NSVT
recorded by Zio Patch (data on symptoms are available from the participants’
symptom diaries).

2. Non-white participants

3. Participants with history of stroke

Independent variables, measured by Zio Patch
AF (present or absent, % burden)

PAC (present or absent, % burden)

SVT (present or absent, no. of episodes)

PVC (present or absent, % burden)

NSVT (present or absent, no. of episodes)

Dependent variables - Cognitive tests (all continuous variables)

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. These tests were measured at visits 5, 6, and 7.

Dependent variables - Brain MRI
abnormalitiesSubclinical cerebral infarcts
(present or absent) WMH volume (cm?®)
These were measured at visit 5

Dependent variables — Dementia

Dementia: The main analysis will use dementia diagnosis (all-cause), defined as diagnosis
level 3 (per MS#2020 (Gottesman et al). As a secondary analysis, we will explore the
association of arrhythmia and types of dementia.

Covariates

Age, sex, educational level, smoking status, body mass index, prevalent hypertension,
diabetes, coronary heart disease, heart failure, and left ventricular ejection fraction.
All variables were collected at all visits (5-7), except LVEF, which was not collected
at visit 6, so when addressing cross-sectional association at visit 6, we will adjust for
LVEF from visit 5.



Statistical analysis

Aim1

Mean and standard deviation (SD) of z-scores will be shown by presence or absence of
each subclinical arrhythmia.

We will use the general linear model to assess association between presence/absence of
each subclinical arrhythmia and each z-score:
Model 1: Adjusted for age, race/center, and sex
Model 2: Model 1 + educational level, smoking status, body mass index, prevalent
hypertension, diabetes, coronary heart disease, heart failure, and left ventricular
ejection fraction

We will use the general linear model to assess association of % burden or no. of episodes
of each subclinical arrhythmia with each z-score:
Model 1: Adjusted for age, race/center, and sex
Model 2: Model 1 + educational level, smoking status, body mass index, prevalent
hypertension, diabetes, coronary heart disease, heart failure, and left ventricular
ejection fraction

We will use multivariable logistic regression to access association between presence /
absence of each subclinical arrhythmia and prevalent dementia.
Model 1: Adjusted for age, race/center, and sex
Model 2: Model 1 + educational level, smoking status, body mass index, prevalent
hypertension, diabetes, coronary heart disease, heart failure, and left ventricular
ejection fraction

Aim 2

Mean and standard deviation (SD) of WMH volume will be shown by presence or
absence of each subclinical arrhythmia and no. (%) of SCI will be shown by presence or
absence of each subclinical arrhythmia.

Multivariable logistic regression will be used to assess association between
presence/absence of each subclinical arrhythmia and presence/absence of SCI.
Multivariable logistic regression will also be used to assess association of % burden or
no. of episodes of each subclinical arrhythmia with presence/absence of SCI:

Model 1: Adjusted for age and sex

Model 2: Model 1 + smoking status, body mass index, prevalent hypertension,

diabetes, coronary heart disease, heart failure, and left ventricular ejection fraction

We will use the general linear model to assess association between presence/absence of
each subclinical arrhythmia and WMH volume:
Model 1: Adjusted for age and sex
Model 2: Model 1 + smoking status, body mass index, prevalent hypertension,
diabetes, coronary heart disease, heart failure, and left ventricular ejection fraction

We will use the general linear model to assess association of % burden or no. of episodes
of each subclinical arrhythmia with WMH volume:
Model 1: Adjusted for age and sex
Model 2: Model 1 + smoking status, body mass index, prevalent hypertension,
diabetes, coronary heart disease, heart failure, and left ventricular ejection fraction



Aim 3

This longitudinal Aim will use Zio Patch data and covariates from visit 6 and address
incident dementia and cognitive change (visit 6 to visit 7) outcomes.

We will use a general linear model to assess the association of % burden of arrhythmias at
visit 6 with the change in cognitive scores between visits 6 and 7.
Model 1: Adjusted for age, race/center, and sex
Model 2: Model 1 + educational level, smoking status, body mass index, prevalent
hypertension, diabetes, coronary heart disease, heart failure, and left ventricular
ejection fraction

We will use a Cox proportional hazards model to assess the association between presence /
absence of each subclinical arrhythmia at visit 6 and incident dementia.
Model 1: Adjusted for age, race/center, and sex
Model 2: Model 1 + educational level, smoking status, body mass index, prevalent
hypertension, diabetes, coronary heart disease, heart failure, and left ventricular
ejection fraction
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