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Introduction

« The AHA Cardiovascular-Kidney-Metabolic (CKM)
framework outlines a continuum of risk, starting with
metabolic dysfunction and leading to major
cardiovascular events.

However, the role and timing of arrhythmia onset within
this trajectory remain poorly understood, and the impact
of major arrhythmias has not been reported.

This real-world evidence (RWE) study is the first to
examine arrhythmias onset across the CKM continuum,
offering new insights with potential implications for earlier
detection, risk stratification, and intervention.

Methods

* We conducted a retrospective RWE study using a large,
longitudinal claims dataset of adults with obesity
(Symphony Integrated Dataverse - 2018-2024).

Patients were stratified at baseline according to their
CKM risk profile (Table 1).

Individuals with obesity and no prior CKM risk factors
were classified as Stage 1.

A subset of these patients who then developed
arrhythmia were classified as Post-Stage 1 — Target.

The remaining cohort included individuals with obesity
who remained in Stage 1 or who then developed at least
one Stage 2 risk factor and were classified as Post-Stage
1 — Control.

Patients were followed over time to evaluate progression
through CKM stages, defined by the development of

additional metabolic, kidney, or cardiovascular conditions.

Arrhythmia onset was tracked at each stage.

Outcomes of interest included incident arrhythmia,
progression to major adverse cardiovascular events
(MACE), and transitions across CKM stages.

AHA = American Heart Association; Afib = atrial fibrillation; Aflutter = atrial flutter; All AOI = all arrhythmias of interest; AVBIk-1 = AV Block-1; AVBIk-2 = AV Block-2; AVBIk-3 = AV Block-3; AVBIk-U: AV Block-Unspecified;
body mass index; CKD = chronlc kidney disease; CKM Cardiovascular-Kidney-Metabolic; CVD = cardiovascular disease; ECI =
RWE = real-world evidence; SVT = supraventricular tachycardia; VT = ventricular tachycardia.
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Results

« Among 3,382,510 adults with obesity and no prior CKM risk factors (Stage 1), 212,285 (6.3%) developed incident arrhythmia (Post-Stage 1 — Target), while 3,170,225 (93.7%) did not (Post-Stage 1 - Control). Of this control cohort, 2,431,612 (71.9%)
remained in Stage 1 without arrhythmia. The remaining 738,613 (21.8%) progressed to Stage 2 without arrhythmia.

» Of the patients in Stage 2, 68,089 (9.2%) then developed arrhythmias (post-Stage 2 — Target), while 670,524 (90.8%) did not (Post-Stage 2 — Control). Of this control cohort, 661,644 (89.6%) remained in Stage 2 without
arrhythmia. The remaining 8,880 (1.2%) patients advanced to Stage 3 without arrhythmia.

» Of the patients in Stage 3, 1,111 (12.5%) then developed arrhythmia (Post-Stage 3 — Target), while 7,769 did not (87.5%) (Post-Stage 3 — Control). Of this control cohort, 939 (10.5%) progressed to Stage 4 with MACE only. Only
6,830 (77%) patients remained in Stage 3 without further progression (Figure 1).
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In this large RWE study, arrhythmia frequently emerged early in the CKM disease continuum. These findings highlight the potential value of incorporating
arrhythmia surveillance into risk stratification for patients at risk of CKM progression. Further research is needed to determine whether early arrhythmia represents
a modifiable inflection point on the path to major adverse cardiovascular events.
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