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4. Rationale:

Atrial fibrillation is associated with poorer cognitive function;>2 however, little is known about
whether other arrhythmias, particularly ventricular arrhythmias such non-sustained ventricular
tachycardia (NSVT) and premature ventricular contractions (PVCs), are associated with

cognition.

NSVT is present in individuals encompassing the health spectrum, from apparently healthy
individuals to patients with significant heart disease.’ The prevalence of NSVT had been mostly
reported in studies of exercise-induced NSVT, or in studies of concurrent cardiac comorbidities
in which patients underwent cardiac monitoring. Therefore, the prevalence in the general
population, particularly with monitoring >24 hours is unknown.* > In the presence of certain
comorbidities, NSVT is a marker of increased risk of subsequent sustained tachyarrhythmias,
more serious outcomes such as myocardial infarction,® and also death, including sudden cardiac
death (SCD).% 7 Whether NSVT is a surrogate marker of a more severe underlying pathology, or

whether it has prognostic significance in healthy individuals needs further clarification.®

PVCs are common and also occur in patients encompassing the health spectrum. Mostly
asymptomatic, the prevalence of PVCs increases with age, and differs by sex and ethnicity.’ In
adults, hypertension is a major cause of PVCs,’ and PVCs are associated with increased coronary
heart disease (CHD) mortality, independent of cardiovascular risk factors.!® In ARIC,
participants underwent a 2-minute ECG at baseline (mean age 54), and the prevalence of PVC
was 6%.” PVCs are associated with an increased risk of incident stroke, particularly embolic
stroke, in normotensives and non-diabetics.!!" > Additionally, the presence of >1 PVC on a 2-
minute strip was associated with heart failure, independent of CHD.!* Furthermore, PVCs are
associated with an increased risk of SCD, and there is an additive risk in participants with

concurrent premature atrial contractions.'

Using data from the community-based ARIC study, along with data from a 2-week continuous
ambulatory ECG recording device called the Zio®Patch (iRhythm Technologies, Inc, San
Francisco, CA), we aim to 1) report the prevalence of these ventricular arrhythmias in a
community-based elderly population and 2) assess the cross-sectional association of NSVT and

PVCs with cognitive test scores.



5. Main Hypothesis/Study Questions:

Aim 1: NSVT: report the prevalence using data from a 2-week wearable device, and evaluate the
association of NSVT with cognitive function in ARIC participants

Aim 2: PVCs: report the prevalence using data from a 2-week wearable device, and evaluate the

association of PVCs with cognitive function in ARIC participants

Hypothesis: Prevalence of NSVT and PVCs is high in this elderly population. Presence of NSVT
or PVCs is independently associated with lower cognitive function. The association is stronger in

those with a higher burden of arrhythmia.

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 design — cross sectional using:
1) the Zio®Patch pilot data / visit 5: July 2013 to March 2014, a total of 325 participants at
the Minneapolis and Washington County field centers,
2) Zio®Patch and cognitive data from visit 6. For the abstract submission to AHA, we will
have data on approximately 1000 participants from this visit. After the completion of

visit 6, we hope to have data on approximately 3000 participants.

Study population

Inclusion criteria:

e InJuly 2013 to March 2014, a total of 325 participants at the Minneapolis and
Washington County field centers who presented for their brain MRI scans at visit 5/NCS
examinations wore the Zio®Patch.

e ARIC participants who wore the Zio®Patch in conjunction with visit 6, and had cognitive
test scores.

Exclusion criteria:
e Participants were exempt from wearing the Zio®Patch if they had skin allergic reactions

to adhesive tape, history of pacemaker or defibrillator implantation.



e Additionally, we will exclude anyone who wore the Zio®Patch less than 2 days.

Exposures

Participants were asked to wear the Zio®Patch for 14 days.

NSVT was defined as wide complex tachycardia >4 beats with a rate >100 bpm. It will be
analyzed as a dichotomous variable, and additionally as categories of burden, defined as the
number of episodes per day. Furthermore, we will explore data of the NSVT episodes,
including the maximum rate of beats, the longest duration of NSVT, and the number of beats
in the longest episode.

PVC count will be calculated based on the number of isolated, couplet and triplet PVCs [e.g. #
isolated PVCs + 2 * (# couplet PVCs) + 3 * (# triplet PVCs)]. PVC burden will be defined as
PVC count per day divided by the number of days of recorded data, to get a number that is
mean PVC count per day. From there, we will split burden into tertiles or quartiles to analyze

a dose-response relationship.

Outcomes
Cognitive function: We will use factor scores for each of the main cognitive domains: general
cognitive performance, memory, executive function and language.'> Within the latter 3 domains,
we will report associations with z-scores for each individual test.

e Memory (delayed word recall, logical memory, incidental learning)

e Executive functioning/processing speed (digit symbol, Trail Making Test parts A and B)

e Language (using phonemic and semantic fluency, Boston Naming test)



Covariates

Variables include: age, sex, race/study center, educational level, occupation, APOE genotype,
smoking, body mass index, systolic and diastolic blood pressure, use of antihypertensive
medication, diabetes, coronary heart disease, heart failure, atrial fibrillation (prevalent at visit

and also prevalent on Zio®Patch recordings), and stroke.

Statistical analysis

Aims] and 2:

We will report the prevalence of NSVT and PVCs in this elderly population, by age, race, and
sex.

Analyses involving the pilot study participants (n=325) will be weighted for selection into the
brain MRI study at visit 5.

We will use multivariable linear regression to assess the associations of NSVT and PVCs with
factor scores and standardized z-scores of cognitive tests. We will report associations with
dichotomous yes/no variable, along with the burden of arrhythmia. Distributions of burden

will be assessed, and likely be categorized into quartiles.

e Model 1 is adjusted for age, sex and race/center

e Model 2 is adjusted for adjusted for model 1, education, occupation, APOE genotype,
smoking (not current vs. current), body mass index, diabetes, systolic and diastolic blood
pressure, and use of antihypertensive medication

e Model 3 is adjusted for model 2 plus CHD, heart failure, atrial fibrillation, and stroke

We will consider the following:
¢ Interactions by sex, race, diabetes status, hypertension status, CHD, and heart failure
e Sensitivity analysis in which we exclude those with stroke and/or atrial fibrillation (AF

prevalent at visit and also prevalent on Zio®Patch recordings)
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