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4. Rationale:



Prior research in ARIC has found associations of lower circulating concentrations of magnesium
(Mg) and higher concentrations of phosphorus (P) with an increased risk of atrial fibrillation
(AF).!:2 Similar findings for Mg have been reported in the Framingham Heart Study,’ and for P
in the Multi-Ethnic Study of Atherosclerosis (MESA).* However, limited information exists on
the association of other circulating electrolytes (such as calcium [Ca], chloride [Cl], sodium [Na]
and potassium [K]) with the risk of AF, though some limited evidence suggests that low serum K
and high Cl may be associated with increased AF risk.> ¢ Moreover, no prior research has
explored the association of these circulating electrolytes with the burden of other
supraventricular arrhythmias, including supraventricular tachycardia (SVT) or paroxysmal atrial
contractions (PACs), in the community.

Given the role that electrolytes play in cardiac electrophysiology and prior evidence linking their
circulating concentrations with AF risk, exploring the association of these molecules with
diverse supraventricular arrhythmias can provide informative pathophysiological insights.
Specifically, characterizing the association of electrolytes with these arrhythmias may refine our
understanding of their contribution to atrial electrophysiology which could, in turn, inform the
development of preventive or treatment strategies for AF. Therefore, we will take advantage of
analytes newly measured in visit 5 samples as well as the information collected during the visit 5
ZioPatch pilot study (PIs: Lin Chen, Sunil Agarwal) to determine the cross-sectional association
of selected electrolytes (Mg, P, Cl, K, Ca, Na) with the prevalence of AF and the burden of
supraventricular arrhythmias (SVT, PACs, sinus pauses) in the ARIC cohort.

5. Main Hypothesis/Study Questions:
Low concentrations of Mg and K, and high concentrations of P, Na, Cl and Ca will be associated
with higher prevalence of AF and higher burden of SVT and PACs.

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

We will include all visit 5 participants with available electrolytes measurements for the analysis
of prevalent AF (n>6,000), while we will only include those with ZioPatch data (n ~330) for the
analysis of arrhythmia burden.

Main independent variables
Visit 5 serum Mg, P, Na, CL, K, Ca. All of these biomarkers were measured on the Roche
COBAS 6000 chemistry analyzer (Roche Diagnostics, Indianapolis, IN). Measurement methods
are as follows:

Mg: Colorimetric (xylidyl blue) method

P: Photometric (molybdate) method

Na, CI, K: Ion Selective Electrode, Indirect

Ca: Colorimetric (NM-BAPTA) method

Outcome variables




Prevalent AF will be defined as presence of AF in the visit 5 ECG or AF previously diagnosed
via study ECGs in prior visits or hospitalization discharge codes, as described elsewhere.” We

will also categorize the subset of participants with ZioPatch assessments according to their AF
burden as no AF, paroxysmal AF (>0, <100%), and persistent AF (100% burden).

Supraventricular arrhythmias: presence of PACs (yes/no), number of PACs per day, presence of
SVT (yes/no), burden of SVT (n. of episodes per day), presence of sinus pause >3 seconds
(yes/no).

Covariates

Previously identified risk factors for AF,® measured at visit 5: Age, sex, race, study site,
smoking, systolic and diastolic blood pressure, use of antihypertensive medication (diuretics,
ACEI/ARBS, others), diabetes, prevalent HF, prevalent CHD, body mass index, height. We will
also consider left atrial volume index, left ventricular ejection fraction, alcohol intake, and a
measure of physical activity as potential confounders.

Statistical analysis

The shape of the associations of individual electrolytes with the different outcomes will be
explored using restricted cubic splines. Based on this analysis, electrolytes will be categorized or
analyzed as continuous variables.

Analyses of binary endpoints (AF, presence of PACs, SVT, sinus pauses) will be done with
unconditional logistic regression, while multinomial logistic regression will be used for the
analysis using AF burden (non AF, paroxysmal AF, persistent AF) as endpoint. Analyses of
continuous variables (PAC and SVT burden) will be done with linear regression. We will
consider log transforming PAC and SVT burden.

We will conduct initial analyses adjusting for age, sex and race. In subsequent analyses, we will
adjust for the potential confounders listed above and we will evaluate the need to adjust for other
electrolytes. In addition to adjusting for type of antihypertensive medication, we will also
conduct sensitivity analyses excluding participants using diuretics and ACEI/ARBs.
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