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Tirzepatide and the Incidence of Atrial
Fibrillation in Adults With Overweight or
Obesity: An Updated Meta-Analysis of
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BACKGROUND: Tirzepatide is a dual agonist for glucose-dependent insulinotropic polypeptide and glucagon-like peptide-1
receptors, with proven efficacy in weight loss and improvement in cardiovascular outcomes. However, the effects of tirzepatide
on the incidence of atrial fibrillation in patients with overweight or obesity remain unclear.

METHODS: PubMed, Embase, and Cochrane Library were searched for randomized controlled trials comparing tirzepatide
versus placebo for individuals with overweight or obesity. Odds ratios (ORs) with 95% credible intervals (Crls) were pooled
using a Bayesian binomial-normal hierarchical model, appropriate for rare-event outcomes.

RESULTS: Our meta-analysis included 10 randomized controlled trials, including 6515 individuals, of whom 4491 (68.9%) were
randomized to tirzepatide. The pooled OR was 2.20 (95% Crl, 0.81-6.75) for atrial fibrillation, 2.16 (95% Crl, 0.90-5.87) for atrial
arrhythmia, and 1.84 (95% Crl, 1.04-3.90) for any arrhythmia.

CONCLUSIONS: Tirzepatide was not associated with atrial fibrillation or atrial arrhythmia. Although higher odds of overall
arrhythmias were observed, event rates were low and the findings should be interpreted cautiously.
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States live with obesity.! Excess adipose tissue

has been associated with increased systemic
inflammation and contributes to cardiac remodeling,
which may promote atrial fibrillation (AF).>® Obesity
is a well-established risk factor for cardiovascu-
lar disease, including AF, primarily because of its
proinflammatory effects and association with other
comorbidities.*®

Approximately 40% of individuals in the United

Glucagon-like peptide-1 receptor agonists (GLP-1
RAs) have emerged as effective therapies for weight
loss and cardiovascular risk reduction.® Nonetheless,
concerns persist about their potential arrhythmogenic
effects, possibly because of glucagon-like peptide-1
(GLP-1) receptor expression in the sinoatrial node and
ventricular cardiomyocytes, where they modulate §-
adrenoceptor stimulation and may influence cardiac
excitability.”® Despite these concerns, prior studies
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RESEARCH PERSPECTIVE

What Is New?

e This updated meta-analysis of randomized trials
evaluated the incidence of atrial fibrillation and
arrhythmias in adults with overweight or obesity
treated with tirzepatide. Tirzepatide was not as-
sociated with atrial fibrillation or atrial arrhythmia.
Although higher odds of overall arrhythmias
were observed, event rates were low and the
findings should be interpreted cautiously.

What Are the Clinical Implications?

e Future studies should evaluate arrhythmia out-
comes with systematic monitoring and adju-
dication to better define the arrhythmic safety
profile of tirzepatide.

e Additional research should explore whether
incretin-based therapies differ in their effects
on arrhythmias and whether these effects are
related to metabolic changes or direct cardiac
electrophysiologic mechanisms.

Nonstandard Abbreviations and Acronyms

Crl credible interval

GLP-1 glucagon-like peptide-1

GLP-1 RA glucagon-like peptide-1 receptor
agonist

suggest that semaglutide may reduce the incidence
of atrial and ventricular arrhythmias compared with a
placebo.®® In contrast, dulaglutide may increase the
risk of AR In contrast to semaglutide, tirzepatide is a
GLP-1/glucose-dependent insulinotropic polypeptide
dual-receptor agonist. Tirzepatide has demonstrated
superior glycemic control and weight reduction com-
pared with semaglutide.

Tirzepatide is highly effective even at lower doses
and remains well tolerated at higher doses with grad-
ual titration. Chronic administration of tirzepatide has
resulted in weight loss ranging from 16% to 25% in
individuals with and without diabetes.'”? Additionally,
glucose-dependent insulinotropic polypeptide recep-
tor activation in the myocardium has been associated
with reduced cardiomyocyte hypertrophy, attenuation
of cardiac fibrosis, and modulation of myocardial fatty
acid metabolism.'3'* However, the effects of tirzepatide
on arrhythmic outcomes remain unclear.

Prior meta-analyses found no significant difference
in AF incidence with tirzepatide. However, they were
limited to active comparators, such as insulin, and
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focused on patients with diabetes.'® Since then, ad-
ditional trials have been published, including studies
enrolling patients with overweight and obesity.316-8
Therefore, we conducted an updated systematic re-
view and meta-analysis of randomized controlled trials
(RCTs) comparing tirzepatide versus placebo to inves-
tigate the incidence of AF in patients with overweight
or obesity.

METHODS

Ethics Statement

This study is a systematic review and meta-analysis
of previously published studies and uses aggregated,
deidentified data. Therefore, institutional review board
approval and informed consent were not required.

Data Availability Statement

The corresponding author will share the article’s data
at a reasonable request.

Study Design and Protocol Registration
This systematic review and meta-analysis were
performed and reported following the Cochrane
Collaboration Handbook for Systematic Reviews of
Interventions and the Preferred Reporting ltems for
Systematic Reviews and Meta-Analyses Statement
guidelines (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses check-list).'®?° The
prospective meta-analysis protocol was registered at
the International Prospective Register of Systematic
Reviews (CRD420250654808).

Data Source and Search Strategy

We systematically searched PubMed, Embase,
and Cochrane Library from inception to June 2026.
The search terms used included “tirzepatide” and
“placebo.” The complete search strategy is provided in
Table S1. Two authors (E.S.M. and F.Q.) independently
screened titles and abstracts and thoroughly evaluated
the articles for eligibility based on prespecified criteria.
Discrepancies were resolved in a panel discussion
with a third author. Moreover, we used backward
snowballing (ie, review of references) to identify relevant
studies from articles included in the original search.
The date of the last search was June 2026.

Eligibility Criteria

There was no restriction concerning the publication
date, status, or language. We considered studies
eligible for inclusion if they (1) were RCTs; (2) com-
pared tirzepatide versus placebo; (3) included indi-
viduals with overweight (body mass index >25kg/
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m?) or obesity (body mass index >30kg/m?); and (4)
reported any prespecified efficacy or safety outcome
of interest.

Data Extraction and Outcomes

Three authors (E.S.M., F.Q., and M.J.M.) independently
extracted the data for each study using a standard-
ized study form: authors, enrollment period, study
publication year, main exclusion criteria, sample size,
follow-up period, baseline characteristics, end point
definitions, and the methods used to assess the effect
of tirzepatide on AF. Any discrepancies were resolved
by consensus among the authors after examining the
complete text of the article and the eligibility criteria.
The outcomes of interest were the incidence of any
arrhythmias, atrial arrhythmias, and AF.

Quality Assessment

Two independent authors (E.S.M. and W.D.) as-
sessed the risk of bias in the included RCTs using
the Cochrane Risk of Bias tool for randomized tri-
als. Disagreements were resolved between the au-
thors. The quality of the evidence for each outcome
was summarized with Grading of Recommendations
Assessment, Development, and Evaluation using the
GRADEpro GDT software.?!

Statistical Analysis

Given the low frequency of events, we used a binomial-
normal hierarchical model suitable for sparse data
with weakly informative priors.?? Results are reported
as odds ratios (ORs) with 95% credible interval (Crls).
Markov chain Monte Carlo sampling was run with 4
chains and 2000 saved iterations (1000 burn-in).

All analyses were performed in R (R Environment
version 4.5.0) using the MetaStan package.?
Further details on models and priors are provided in
Supplemental Methods.

In trials with multiple tirzepatide dose arms, inter-
vention groups were combined into a single arm to
avoid unit-of-analysis error and maintain a single pair-
wise comparison with the placebo group, in accor-
dance with Cochrane recommendations.

Race and Ethnicity

The American Heart Association Disparities Research
Checklist is provided in Table S2.

RESULTS

Study Selection and Characteristics

Our systematic search vyielded 3922 potential
studies. After removing duplicates and initial title
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and abstract screening, 94 full-text articles were
retrieved and reviewed in full for possible inclusion.
Of these, 85 were excluded, primarily because
of lack of relevant outcomes or inadequate study
design, whereas a small number were excluded for
other reasons, such as being a study protocol or
duplicate population. Ten RCTs met all the inclusion
criteria and were included in the analysis.!®-18:23-29
Overall, 6515 individuals were included, of whom
4491 (68.9%) were randomized to tirzepatide and
2024 (31.1%) were randomized to the placebo group.
Comprehensive details of the study selection are
detailed in Figure 1.

In this pooled analysis, mean age was 51 and 53%
were women. Mean body mass index varied from 30 to
39kg/m?, and most studies had a follow-up duration from
40 to 72 weeks. Across studies reporting these character-
istics, 42% of individuals had diabetes, 36% had glycated
hemoglobin >7%, and 32% had a glomerular filtration
rate <90 mL/minper1.73m?.161823-25 Al included studies
were multicenter. The prevalence of diabetes varied widely
across studies (0%-100%). Baseline individuals and
study characteristics are detailed in Table 1. Arrhythmia
definitions and detection methods also varied between
studies, with most relying on scheduled 12-lead ECGs at
predefined visits for event detection (Table S3).

End Points

The pooled OR was 2.20 (95% Crl, 0.81-6.75) for AF
(Figure 2), 1.84 (95% Crl, 1.04-3.90) for any arrhythmia
(Figure 3), and 2.16 (95% Crl, 0.90-5.87) for atrial ar-
rhythmia (Figure 4), compared with placebo. Absolute
event rates were low in both the tirzepatide and pla-
cebo groups across all outcomes (Table 2).

Quality Assessment

Individual RCT appraisal is detailed in Figure 5. The
Cochrane Collaboration Risk of Bias tool for rand-
omized trials identified 4 RCTs with some concerns
for bias and 6 RCTs at low risk of bias. Funnel plot
analysis for the primary efficacy end point detected no
evidence of publication bias (Figure S1), with a sym-
metric distribution of study weights around the pooled
estimate.

Grading of Recommendations
Assessment, Development, and
Evaluation Assessment

The certainty of the evidence for both AF and all ar-
rhythmias was rated as moderate. The rating was
downgraded because arrhythmias were captured as
adverse events rather than prespecified outcomes,
and the included trials were not primarily designed to
assess arrhythmia incidence. In addition, the relatively
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PubMed search: 1,329 results
Embase search: 1,974 results
Cochrane search: 619 results

Records identified in database
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search: 3,922 results

Number screened : 3,922 results

Screening

Duplicated reports or excluded by
title/abstract (n = 3,828)

Full-text reviewed: 94 results

Full-text

Eligibility

articles
inclusion and exclusion criteria (n = 84):

No adequate study design (n = 21)
No outcome of interest (n = 46)

No population of interest (n = 6)
No control group of interest (n =5)
Others (n = 6)

after

excluded applying

10 RCTs included in the quantitative synthesis
(meta-analysis)

Figure 1.

PRISMA flow diagram of study screening and selection.

PRISMA indicates Preferred Reporting Items for Systematic Reviews and Meta-Analyses; and RCT,

randomized controlled trial.

low number of events and wide Crls further limited cer-
tainty (Figure S2).

DISCUSSION

This meta-analysis of 10 RCTs involving 6515 individu-
als assessed the incidence of AF and other arrhythmias
in patients with overweight or obesity treated with tirze-
patide versus placebo. Although no clear association
with AF or atrial arrhythmia was observed, the effect es-
timates for any arrhythmias suggested higher odds with
tirzepatide. Because arrhythmias were not prespecified
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end points in most trials and event counts were low,
these findings should be considered exploratory.

The relationship between obesity and arrhythmias
is complex and involves multiple interrelated mecha-
nisms, including systemic inflammation, sympathetic
overactivity, myocardial fibrosis, and left atrial remod-
eling.®>%° Through weight loss and improved glycemic
control, GLP-1 RAs may help mitigate these arrhyth-
mogenic pathways.®' Recent studies have investi-
gated the direct effects of GLP-1 RAs on arrhythmia
risk. Meta-analyses of RCTs have generally shown no
significant increase in overall arrhythmia incidence with
GLP-1 RAs compared with placebo.®3 Recent studies
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Study Estimate 95% Crl

Gudzune et al (SURMOUNT-1) 2022 0.99 [0.04, 24.29] L

Dahl et al (SURPASS-5) 2022 1.02 [0.04, 25.28] =

Garvey et al (SURMOUNT-2) 2023 1.62 [0.07, 39.65] i

Packer et al (SUMMIT) 2024 1.99 [0.98, 4.06] —_—.

Summary 2.20 [0.81, 6.75] e

Prediction 2.18 [0.55, 10.70] ————

Heterogeneity (tau): 0.32 [0.00, 0.92] 005 010 020 050 1.00 2_.60 500 10.00 20.00 50.00
Odds ratio (OR)

Figure 2. Bayesian meta-analysis of the effects of tirzepatide vs placebo on atrial fibrillation.

Crl indicates credible interval; OR, odds ratio; SUMMIT, Tirzepatide for heart failure with preserved ejection fraction and obesity;
SURMOUNT-1, Association between weight reduction achieved with tirzepatide and quality of life in adults with obesity: results from
the SURMOUNT-1 study; SURMOUNT-2, Tirzepatide once weekly for the treatment of obesity in people with type 2 diabetes: a double-
blind, randomized, multicenter, placebo-controlled, phase 3 trial; and SURPASS-5, Effect of subcutaneous tirzepatide vs placebo
added to titrated insulin glargine on glycemic control in patients with type 2 diabetes: the SURPASS-5 randomized clinical trial.

Study Estimate 95% Crl

Dahl et al (SURPASS-5) 2022 0.34 [0.02, 5.42] i

Rosenstock et al (SURPASS-1) 2021 0.95 [0.04, 23.57] L

Gudzune et al (SURMOUNT-1) 2022 0.99 [0.04, 24.29] i}

Malhotra et al (SURMOUNT-OSA) 2024 1.20 [0.53, 2.72] _—

Frias et al 2018 1.23 [0.06, 26.05] I

Loomba et al (SYNERGY-NASH) 2024 1.36 [0.15, 12.55] »

Zhao et al (SURMOUNT-CN) 2024 1.48 [0.06, 36.97] i

Packer et al (SUMMIT) 2024 1.99 [0.98, 4.06] R

Kadowaki et al (SURMOUNT-J) 2025 3.60 [0.18, 70.11] L

Garvey et al (SURMOUNT-2) 2023 4,57 [0.25, 85.63] o

Summary 1.84 [1.04, 3.90] i

Prediction 1.86 [0.74, 6.42] e —

Heterogeneity (tau): 0.26 [0.00, 0.81] 0.05 0.20 050 ) 100 200 500 10,00
Odds ratio (OR)

Figure 3. Bayesian meta-analysis of the effects of tirzepatide vs placebo on all arrhythmias.

Crl indicates credible interval; Frias et al., 2018, Efficacy and safety of LY3298176, a novel dual GIP and GLP-1 receptor agonist, in
patients with type 2 diabetes: a randomized, placebo-controlled and active comparator-controlled phase 2 trial; OR indicates odds
ratio;, SUMMIT, Tirzepatide for heart failure with preserved ejection fraction and obesity; SURMOUNT-1, Association between weight
reduction achieved with tirzepatide and quality of life in adults with obesity: results from the SURMOUNT-1 study; SURMOUNT-2,
Tirzepatide once weekly for the treatment of obesity in people with type 2 diabetes: a double-blind, randomized, multicenter, placebo-
controlled, phase 3 trial;, SURMOUNT-CN, Tirzepatide for weight reduction in Chinese adults with obesity: the SURMOUNT-CN
randomized clinical trial; SURMOUNT-J, Efficacy and safety of once-weekly tirzepatide in Japanese patients with obesity disease:
a multicenter, randomized, double-blind, placebo-controlled phase 3 trial; SURMOUNT-OSA, 2024, Tirzepatide for the treatment of
obstructive sleep apnea and obesity; SURPASS-1, Efficacy and safety of a novel dual GIP and GLP-1 receptor agonist tirzepatide in
patients with type 2 diabetes, a double-bind, randomized, phase 3 trial; SURPASS-5, Effect of subcutaneous tirzepatide vs placebo
added to titrated insulin glargine on glycemic control in patients with type 2 diabetes: the SURPASS-5 randomized clinical trial; and
SYNERGY-NASH, Tirzepatide for metabolic dysfunction-associated steatohepatitis with liver fibrosis.
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Study Estimate 95% Crl

Loomba et al (SYNERGY-NASH) 2024 0.67 [0.06, 7.54] i

Rosenstock et al (SURPASS-1) 2021 0.95 [0.04, 23.57] i

Gudzune et al (SURMOUNT-1) 2022 0.99 [0.04, 24.29] -

Dahl et al (SURPASS-5) 2022 1.02 [0.04, 25.28] o

Zhao et al (SURMOUNT-CN) 2024 1.48 [0.06, 36.97] i

Packer et al (SUMMIT) 2024 1.99 [0.98, 4.06] — .

Garvey et al (SURMOUNT-2) 2023 2.53 [0.12, 52.98] I

Summary 2.16 [0.90, 5.87] e

Prediction 2.16 [0.62, 8.58] ——

Heterogeneity (tau): 0.28 [0.00, 0.87] 0.05 0.20 050 ) 100 200 500  10.00
Odds ratio (OR)

Figure 4. Bayesian meta-analysis of the effects of tirzepatide vs placebo on atrial arrhythmias.

Crl indicates credible interval; OR, odds ratio; SUMMIT, Tirzepatide for heart failure with preserved ejection fraction and obesity;
SURMOUNT-1, Association between weight reduction achieved with tirzepatide and quality of life in adults with obesity: results from the
SURMOUNT-1 study; SURMOUNT-2, Tirzepatide once weekly for the treatment of obesity in people with type 2 diabetes: a double-blind,
randomized, multicenter, placebo-controlled, phase 3 trial; SURMOUNT-CN, Tirzepatide for weight reduction in Chinese adults with
obesity: the SURMOUNT-CN randomized clinical trial; SURPASS-1, Efficacy and safety of a novel dual GIP and GLP-1 receptor agonist
tirzepatide in patients with type 2 diabetes; a double-blind, randomized, phase 3 trial; SURPASS-5, Effect of subcutaneous tirzepatide
vs placebo added to titrated insulin glargine on glycemic control in patients with type 2 diabetes: the SURPASS-5 randomized clinical
trial; and SYNERGY-NASH, Tirzepatide for metabolic dysfunction-associated steatohepatitis with liver fibrosis.

have shown a potential reduction in atrial arrhythmias in
patients with diabetes and myocardial infarction®® and
individuals with obesity.3*

In contrast to the literature on selective GLP-1
RAs, our analysis did not demonstrate a clear as-
sociation between tirzepatide and AF, although the
point estimate was numerically higher than unity.
This is an interesting finding because GLP-1 recep-
tors are more present in the heart and are known
to increase heart rate modestly. Nonetheless, prior
meta-analyses have shown a reduction of AF, likely
because of their beneficial effects on obesity-related
risk factors.3® Tirzepatide, however, acts as a dual
agonist of GLP-1 and glucose-dependent insulino-
tropic polypeptide receptors. Glucose-dependent
insulinotropic polypeptide receptors are less preva-
lent in cardiac tissue and do not appear to influence

heart rate, yet emerging data suggest a potential an-
tiarrhythmic role.'®

Therefore, tirzepatide’s neutral or potentially increas-
ing effect on AF risk may reflect a complex interaction
between its dual-receptor targets and the superiority of
GLP-1 RAS’ effect. Interestingly, dulaglutide, a selective
GLP-1 RA, has been associated with a higher incidence
of AR®™ This raises the possibility of heterogeneity in
arrhythmic risk even within the GLP-1 RA class.

Given tirzepatide’'s superior effects on weight loss
and glycemic control compared with semaglutide and
dulaglutide,® the lack of benefit in reducing AF risk is
unexpected. One possible explanation is that arrhyth-
mic outcomes are influenced not only by traditional
risk factor modification but also by distinct pharmaco-
dynamic effects related to receptor selectivity and neu-
rohormonal modulation. These findings highlight the

Table 2. Event Counts and Pooled Bayesian Estimates for Arrhythmia Outcomes

Tirzepatide events/ Placebo events/ Odds ratio
Safety outcome No. of studies | patients (%) patients (%) (95% Crl) Heterogeneity (1)
Atrial fibrillation 4 26/3251 (0.8) 12/1452 (0.8) 2.20 (0.81-6.75) 0.32 (0-0.92)
All arrhythmias 10 53/4491 (1.2) 25/2024 (1.2) 1.84 (1.04-3.90) | 0.26 (0-0.81)
Atrial arrhythmias 7 31/3897 (0.8) 13/1664 (0.8) 216 (0.90-5.87) | 0.28 (0-0.87)

Odds ratios represent pooled estimates obtained from the Bayesian random-effects meta-analysis. Aggregated event counts are provided for descriptive
purposes only and should not be used to calculate crude odds ratios. Crl indicates credible interval.
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Figure 5. Risk-of-bias assessment of included randomized controlled trials.

Frias et al., 2018, Efficacy and safety of LY3298176, a novel dual GIP and GLP-1 receptor agonist, in patients with type
2 diabetes: a randomized, placebo-controlled and active comparator-controlled phase 2 trial; SUMMIT, Tirzepatide
for heart failure with preserved ejection fraction and obesity; SURMOUNT-1, Association between weight reduction
achieved with tirzepatide and quality of life in adults with obesity: results from the SURMOUNT-1 study; SURMOUNT-2,
Tirzepatide once weekly for the treatment of obesity in people with type 2 diabetes: a double-blind, randomized,
multicenter, placebo-controlled, phase 3 trial; SURMOUNT-CN, Tirzepatide for weight reduction in Chinese adults with
obesity: the SURMOUNT-CN randomized clinical trial; SURMOUNT-J, Efficacy and safety of once-weekly tirzepatide
in Japanese patients with obesity disease: a multicenter, randomized, double-blind, placebo-controlled phase 3 trial;
SURMOUNT-0SA, 2024, Tirzepatide for the treatment of obstructive sleep apnea and obesity; SURPASS-1, Efficacy
and safety of a novel dual GIP and GLP-1 receptor agonist tirzepatide in patients with type 2 diabetes, a double-
bind, randomized, phase 3 trial; SURPASS-5, Effect of subcutaneous tirzepatide vs placebo added to titrated insulin
glargine on glycemic control in patients with type 2 diabetes: the SURPASS-5 randomized clinical trial; and SYNERGY-
NASH, Tirzepatide for metabolic dysfunction-associated steatohepatitis with liver fibrosis.
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need for mechanistic studies and head-to-head com-
parisons of incretin-based therapies with arrhythmia-
specific end points. Ongoing trials, such as SEMINAL-AF
(Semaglutide for Metabolic Intervention and Adipose
Loss to Treat Atrial Fibrillation; NCT06499857) and
TIRO-AF (Tirzepatide for the Treatment of Obesity in
Patients With Atrial Fibrillation; NCT06802081), are ex-
pected to clarify the role of tirzepatide in patients with
AF3887 Additionally, newer agents, such as the triple hor-
mone receptor agonist retatrutide, may offer further in-
sights into how broader hormonal modulation influences
cardiac electrophysiology.®?

J Am Heart Assoc. 2026;15:e044249. DOI: 10.1161/JAHA.125.044249

Baseline characteristics varied considerably among
trials and may have influenced our findings. Notably,
among the limited number of trials reporting AF, event
counts were largely derived from higher-risk popula-
tions, including the Packer et al. SUMMIT (Tirzepatide
for Heart Failure with Preserved Ejection Fraction and
Obesity) trial, which enrolled older individuals with heart
failure with preserved ejection fraction.?” This popula-
tion differs from the predominantly obesity-based co-
horts in the remaining trials and may have contributed
disproportionately to the observed estimates. In addi-
tion, differences in sex distribution across studies may
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have influenced these findings, as trials with varying
proportions of female participants or predominantly
male cohorts showed heterogeneous point esti-
mates.?® These considerations further support that the
observed pattern should be interpreted within the con-
text of underlying population heterogeneity. Diabetes
prevalence differed widely, and because diabetes in-
creases AF risk while concomitant therapies, such as
sodium—glucose cotransporter-2 inhibitors, may lower
it, this heterogeneity is clinically relevant.®%4° Other
AF risk factors, such as age, sex, kidney dysfunction,
obstructive sleep apnea, and differences in follow-up
duration, were also unevenly distributed. Most events
arose from higher-risk cohorts, whereas obesity-only
trials with younger participants contributed few, likely
diluting the pattern. Taken together, these patterns
suggest that tirzepatide’s arrhythmic effects may
be context dependent rather than uniform across
populations.*’

Our meta-analysis focuses specifically on this gap
by pooling placebo-controlled RCTs that reported ar-
rhythmia outcomes. Compared with the limited AF
data in previous studies, our meta-analysis provides an
updated synthesis of available evidence with additional
6000 individuals.'® Despite that, the overall incidence
of AF across studies in our meta-analysis was <1%,
suggesting that even pooled data may still be limited to
detect modest differences in such outcomes.

Limitations
This study has several limitations. Arrhythmia events
were typically reported as adverse events rather than
prespecified end points and were not captured through
systematic assessment. As a result, events were likely
underascertained, particularly in asymptomatic indi-
viduals, resulting in a low observed event rate and po-
tential misclassification bias. Definitions and detection
methods for arrhythmias also varied across trials, and
detailed stratifications of arrhythmia subtypes were not
available, which limited our ability to assess tirzepa-
tide’s effects on specific arrhythmic phenotypes.
Although the estimated heterogeneity was small,
the limited number of events indicates limited infor-
mation to reliably estimate heterogeneity. Moreover,
there was clinical variability in terms of population
characteristics, follow-up duration, and baseline car-
diovascular risk. Subgroup analyses by confound-
ing factors, such as, age, sex, race or ethnicity, or
study duration, were not performed because these
data were unavailable. Although race or ethnicity and
sex were reported in baseline characteristics, the lack
of outcome data stratified by these variables limits
evaluation of how social determinants of health may
modify the association between tirzepatide and AF.
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Therefore, future studies evaluating tirzepatide should
report outcomes stratified by these demographic
groups. Additionally, shorter follow-up studies may
have missed late-onset arrhythmic events, which may
have contributed to detection bias.

Major predictors of AF, such as left ventricular ejec-
tion fraction, left atrial dimensions, or valvular disease,
were not systematically reported. The absence of these
parameters limits our ability to evaluate potential ef-
fect maodification by cardiac structure or function and
restricts the generalizability of our findings. Finally, the
overall number of events was small, leading to wide Crls
and uncertainty in the effect estimates. As a result, the
absence of a clear association should not be interpreted
as definitive evidence of no effect, and a potential in-
crease in arrhythmic events or an effect close to zero
with tirzepatide cannot be excluded. Larger, dedicated
trials with longer follow-up and prespecified arrhythmia
end points are needed to clarify these findings.

CONCLUSIONS

In this meta-analysis of RCTs involving adults with
overweight or obesity, tirzepatide was not associated
with AF compared with placebo. Although higher odds
of overall arrhythmias were observed, absolute event
rates were low and the available evidence remains
inconclusive.

ARTICLE INFORMATION
Received June 7, 2025; accepted July 24, 2026.

Affiliations

Department of Internal Medicine, Ziaeian Hospital (E.S.M.), Department of
Cardiology, Tehran University of Medical Sciences, Tehran, Iran (M.J.M.);
Department of Medicine, Emory University, Atlanta, GA (F.Q.); Department of
Medicine, Federal University of Minas Gerais, Belo Horizonte, Brazil (L.M.B.);
Department of Medicine, Estéacio de Sa University, Juazeiro, Brazil (A.K.A));
Department of Medicine, New York City Health and Hospitals/Harlem, New
York, NY (W.D.) Cardiovascular Division, Department of Medicine, Brigham
and Women’s Hospital, Harvard Medical School, Boston, MA (C.V.B.);
Department of Medicine, Nove de Julho University, Sdo Bernardo do Campo,
Brazil (A.R.); Department of Medicine, Mayo Clinic, Rochester, MN (l.F.F);
Division of Endocrinology and Metabolism, University of Texas Southwestern
Medical Center, Dallas, TX (M.A); and Department of Cardiovascular
Diseases, Mayo Clinic, Rochester, MN (A.J.D., CV.D.).

Acknowledgments
We gratefully acknowledge The Meta-Analysis Academy for its methodologi-
cal support.

Sources of Funding
None.

Disclosures

All authors take responsibility for all aspects of the reliability and freedom
from bias of the data presented and their discussed interpretation. This re-
search did not receive any specific grant from funding agencies in the public,
commercial, or for-profit sectors. All authors have no conflicts of interest to



Mansouri et al

declare. A.R. receives financial compensation for teaching systematic review
and meta-analysis methods.

Supplemental Material
Supplemental Methods
Tables S1-S3

Figures S1-S2

REFERENCES

1.

J Am Heart Assoc. 2026;15:e044249. DOI: 10.1161/JAHA.125.044249

Emmerich S, Fryar C, Stierman B, Ogden C. Obesity and Severe
Obesity Prevalence in Adults: United States, August 2021-August
2023. National Center for Health Statistics (U.S.); 2024. https://stacks.
cdc.gov/view/cdc/159281

Packer M. Epicardial adipose tissue may mediate deleterious effects
of obesity and inflammation on the myocardium. J Am Coll Cardiol.
2018;71:2360-2372. doi: 10.1016/j.jacc.2018.03.509

Packer M, Lam CS, Lund LH, Maurer MS, Borlaug BA. Characterization
of the inflammatory-metabolic phenotype of heart failure with a pre-
served ejection fraction: a hypothesis to explain influence of sex on
the evolution and potential treatment of the disease. Eur J Heart Fail.
2020;22:1551-1567. doi: 10.1002/ejhf.1902

Na J, Garapati SS, Lador A. Obesity and atrial fibrillation: a compre-
hensive review. Methodist Debakey Cardiovasc J. 2025;21:35-43. doi:
10.14797/mdcvj.1516

Karam BS, Chavez-Moreno A, Koh W, Akar JG, Akar FG. Oxidative
stress and inflammation as central mediators of atrial fibrillation in
obesity and diabetes. Cardiovasc Diabetol. 2017;16:1-9. doi: 10.1186/
$12933-017-0604-9

Lincoff AM, Brown-Frandsen K, Colhoun HM, Deanfield J, Emerson
SS, Esbjerg S, Hardt-Lindberg S, Hovingh GK, Kahn SE, Kushner
RF. Semaglutide and cardiovascular outcomes in obesity with-
out diabetes. N Engl J Med. 2023;389:2221-2232. doi: 10.1056/
NEJMo0a2307563

Gerstein HC, Colhoun HM, Dagenais GR, Diaz R, Lakshmanan M, Pais
P, Probstfield J, Riesmeyer JS, Riddle MC, Rydén L. Dulaglutide and
cardiovascular outcomes in type 2 diabetes (REWIND): a double-blind,
randomised placebo-controlled trial. Lancet. 2019;394:121-130. doi:
10.1016/S50140-6736(19)31149-3

Ang R, Mastitskaya S, Hosford PS, Basalay M, Specterman M, Aziz
Q, Li'Y, Orini M, Taggart P, Lambiase PD. Modulation of cardiac ven-
tricular excitability by GLP-1 (glucagon-like peptide-1). Circ Arrhythm
Electrophysiol. 2018;11:e006740. doi: 10.1161/CIRCEP.118.006740
Wu'S, LuW, Chen Z, Dai Y, Chen K, Zhang S. Association of glucagon-
like peptide-1 receptor agonists with cardiac arrhythmias in patients
with type 2 diabetes or obesity: a systematic review and meta-analysis
of randomized controlled trials. Diabetol Metab Syndr. 2022;14:195. doi:
10.1186/513098-022-00970-2

Marso SP, Bain SC, Consoli A, Eliaschewitz FG, Jodar E, Leiter LA,
Lingvay |, Rosenstock J, Seufert J, Warren ML. Semaglutide and car-
diovascular outcomes in patients with type 2 diabetes. N Engl J Med.
2016;375:1834-1844. doi: 10.1056/NEJMoa1607141

Lee J, Umana IE, Nguyen J. Exacerbation of atrial fibrillation related
to dulaglutide use. Clin Case Reports. 2021;9:e04223. doi: 10.1002/
ccr3.4223

De Block C, Peleshok J, Wilding JP, Kwan AY, Rasouli N, Maldonado
JM, Wysham C, Liu M, Aleppo G, Benneyworth BD. Post hoc analysis
of SURPASS-1 to-5: efficacy and safety of tirzepatide in adults with type
2 diabetes are independent of baseline characteristics. Diabetes Ther.
2025;16:43-71. doi: 10.1007/s13300-024-01660-0

Liu CM, Killion EA, Hammoud R, Lu S-C, Komorowski R, Liu T, Kanke
M, Thomas VA, Cook K, Sivits GN, et al. GIPR-ab/GLP-1 peptide-an-
tibody conjugate requires brain GIPR and GLP-1R for additive weight
loss in obese mice. Nat Metab. 2025;7:1266-1281. doi: 10.1038/
542255-025-01295-w

Ussher JR, Campbell JE, Mulvihill EE, Baggio LL, Bates HE, McLean
BA, Gopal K, Capozzi M, Yusta B, Cao X, et al. Inactivation of the
glucose-dependent insulinotropic  polypeptide receptor improves
outcomes following experimental myocardial infarction. Cell Metab.
2018;27:450-460.e6. doi: 10.1016/j.cmet.2017.11.003

Patoulias D, Doumas M, Papadopoulos C. Meta-analysis assessing the
effect of tirzepatide on the risk for atrial fibrillation in patients with type

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Tirzepatide and AF Incidence

2 diabetes mellitus. Am J Cardiol. 2022;173:157-158. doi: 10.1016/j.
amjcard.2022.03.042

Garvey WT, Frias JP, Jastreboff AM, le Roux CW, Sattar N, Aizenberg
D, Mao H, Zhang S, Ahmad NN, Bunck MC, et al. Tirzepatide once
weekly for the treatment of obesity in people with type 2 diabetes
(SURMOUNT-2): a double-blind, randomised, multicentre, placebo-
controlled, phase 3 trial. Lancet Lond Engl. 2023;402:613-626. doi:
10.1016/S0140-6736(23)01200-X

Gudzune KA, Stefanski A, Cao D, Mojdami D, Wang F, Ahmad N,
Ling Poon J. Association between weight reduction achieved with
tirzepatide and quality of life in adults with obesity: results from the
SURMOUNT-1 study. Diabetes Obes Metab. 2025;27:539-550. doi:
10.1111/dom.16046

Dahl D, Onishi Y, Norwood P, Huh R, Bray R, Patel H, Rodriguez A.
Effect of subcutaneous tirzepatide vs placebo added to titrated insu-
lin glargine on glycemic control in patients with type 2 diabetes: the
SURPASS-5 randomized clinical trial. JAMA. 2022;327:534-545. doi:
10.1001/jama.2022.0078

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow
CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE. The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ.
2021;372:n71. doi: 10.1136/bmj.n71

Chandler J, Cumpston M, Li T, Page MJ, Welch V. Cochrane hand-
book for systematic reviews of interventions. 4th ed. Hoboken: Wiley;
2019.

Puhan MA, Schinemann HJ, Murad MH, Li T, Brignardello-Petersen R,
Singh JA, Kessels AG, Guyatt GH. A GRADE Working Group approach
for rating the quality of treatment effect estimates from network meta-
analysis. BMJ. 2014;349:95630. doi: 10.1136/bmj.g5630

Gunhan BK, Rover C, Friede T. Random-effects meta-analysis of few
studies involving rare events. Res Synth Methods. 2020;11:74-90. doi:
10.1002/jrsm.1370

Zhao L, Cheng Z, Lu Y, Liu M, Chen H, Zhang M, Wang R, YuanY, Li
X. Tirzepatide for weight reduction in Chinese adults with obesity: the
SURMOUNT-CN randomized clinical trial. JAMA. 2024;332:551-560.
doi: 10.1001/jama.2024.9217

Rosenstock J, Wysham C, Frias JP, Kaneko S, Lee CJ, Landé LF, Mao
H, Cui X, Karanikas CA, Thieu VT. Efficacy and safety of a novel dual
GIP and GLP-1 receptor agonist tirzepatide in patients with type 2 dia-
betes (SURPASS-1): a double-blind, randomised, phase 3 trial. Lancet.
2021;398:143-155. doi: 10.1016/s0140-6736(21)01324-6

Frias JP, Nauck MA, Van J, Kutner ME, Cui X, Benson C, Urva S, Gimeno
RE, Milicevic Z, Robins D, et al. Efficacy and safety of LY3298176, a
novel dual GIP and GLP-1 receptor agonist, in patients with type 2
diabetes: a randomised, placebo-controlled and active comparator-
controlled phase 2 trial. Lancet Lond Engl. 2018;392:2180-2193. doi:
10.1016/S0140-6736(18)32260-8

Kadowaki T, Kiyosue A, Shingaki T, Oura T, Yokote K. Efficacy and safety
of once-weekly tirzepatide in Japanese patients with obesity disease
(SURMOUNT-J): a multicentre, randomised, double-blind, placebo-
controlled phase 3 trial. Lancet Diabetes Endocrinol. 2025;13:384-396.
doi: 10.1016/52213-8587(24)00377-2

Packer M, Zile MR, Kramer CM, Baum SJ, Litwin SE, Menon V, Ge J,
Weerakkody GJ, Ou Y, Bunck MC. Tirzepatide for heart failure with pre-
served ejection fraction and obesity. N Engl J Med. 2025;392:427-437.
doi: 10.1056/nejmoa2410027

Malhotra A, Grunstein RR, Fietze |, Weaver TE, Redline S, Azarbarzin
A, Sands SA, Schwab RJ, Dunn JP, Chakladar S. Tirzepatide for the
treatment of obstructive sleep apnea and obesity. N Engl J Med.
2024;391:1193-1205. doi: 10.1056/nejmoa2404881

Loomba R, Hartman ML, Lawitz EJ, Vuppalanchi R, Boursier
J, Bugianesi E, Yoneda M, Behling C, Cummings OW, Tang Y.
Tirzepatide for metabolic dysfunction—associated steatohepatitis
with liver fibrosis. N Engl J Med. 2024;391:299-310. doi: 10.1056/
nejmoa2401943

Bohne LJ, Jansen HJ, Dorey TW, Daniel IM, Jamieson KL, Belke DD,
McRae MD, Rose RA. Glucagon-like peptide-1 protects against atrial
fibrillation and atrial remodeling in type 2 diabetic mice. Basic Trans! Sci.
2023;8:922-936. doi: 10.1016/j.jacbts.2023.01.005

Taktaz F, Fontanella RA, Scisciola L, Pesapane A, Basilicata MG,
Ghosh P, Franzese M, Tortorella G, Puocci A, Vietri MT. Bridging the
gap between GLP1-receptor agonists and cardiovascular outcomes:
evidence for the role of tirzepatide. Cardiovasc Diabetol. 2024;23:242.
doi: 10.1186/s12933-024-02319-7

10


https://stacks.cdc.gov/view/cdc/159281
https://stacks.cdc.gov/view/cdc/159281
https://doi.org//10.1016/j.jacc.2018.03.509
https://doi.org//10.1002/ejhf.1902
https://doi.org//10.14797/mdcvj.1516
https://doi.org//10.1186/s12933-017-0604-9
https://doi.org//10.1186/s12933-017-0604-9
https://doi.org//10.1056/NEJMoa2307563
https://doi.org//10.1056/NEJMoa2307563
https://doi.org//10.1016/S0140-6736(19)31149-3
https://doi.org//10.1161/CIRCEP.118.006740
https://doi.org//10.1186/s13098-022-00970-2
https://doi.org//10.1056/NEJMoa1607141
https://doi.org//10.1002/ccr3.4223
https://doi.org//10.1002/ccr3.4223
https://doi.org//10.1007/s13300-024-01660-0
https://doi.org//10.1038/s42255-025-01295-w
https://doi.org//10.1038/s42255-025-01295-w
https://doi.org//10.1016/j.cmet.2017.11.003
https://doi.org//10.1016/j.amjcard.2022.03.042
https://doi.org//10.1016/j.amjcard.2022.03.042
https://doi.org//10.1016/S0140-6736(23)01200-X
https://doi.org//10.1111/dom.16046
https://doi.org//10.1001/jama.2022.0078
https://doi.org//10.1136/bmj.n71
https://doi.org//10.1136/bmj.g5630
https://doi.org//10.1002/jrsm.1370
https://doi.org//10.1001/jama.2024.9217
https://doi.org//10.1016/s0140-6736(21)01324-6
https://doi.org//10.1016/S0140-6736(18)32260-8
https://doi.org//10.1016/S2213-8587(24)00377-2
https://doi.org//10.1056/nejmoa2410027
https://doi.org//10.1056/nejmoa2404881
https://doi.org//10.1056/nejmoa2401943
https://doi.org//10.1056/nejmoa2401943
https://doi.org//10.1016/j.jacbts.2023.01.005
https://doi.org//10.1186/s12933-024-02319-7

Mansouri et al

32.

33.

34.

35.

J Am Heart Assoc. 2026;15:e044249. DOI: 10.1161/JAHA.125.044249

Wei J, Wang R, Ye H, Wang Y, Wang L, Zhang X. Effects of GLP-1 re-
ceptor agonists on arrhythmias and its subtypes in patients with type
2 diabetes: a systematic review and meta-analysis. Front Endocrinol.
2022;13:910256. doi: 10.3389/fendo.2022.910256

Liu Z, Bian N, Wu S, Fan Y, Li H, Yu J, Guo J, Chen D. A meta-
analysis evaluating indirectly GLP-1 receptor agonists and
arrhythmias in patients with type 2 diabetes and myocardial in-
farction. Front Cardiovasc Med. 2022;9:1019120. doi: 10.3389/
fcvm.2022.1019120

Cesaro A, Pastori D, Acerbo V, Biccire FG, Golino M, Panico D, Prati F,
Abbate A, Lip GYH, Calabro P. Reduction of new onset of atrial fibrilla-
tion in patients treated with Semaglutide: an updated systematic review
and meta regression analysis of randomized controlled trials. Eur J Prev
Cardiol. 2025;zwaf257. doi: 10.1093/eurjpc/zwaf257

Inagaki N, Takeuchi M, Oura T, Imaoka T, Seino Y. Efficacy and safety
of tirzepatide monotherapy compared with dulaglutide in Japanese
patients with type 2 diabetes (SURPASS J-mono): a double-blind,
multicentre, randomised, phase 3 trial. Lancet Diabetes Endocrinol.
2022;10:623-633. doi: 10.1016/52213-8587(22)00188-7

36.

37.

38.

39.

40.

41,

Tirzepatide and AF Incidence

TIRzepatide for the Treatment of Obesity in Patients With Atrial
Fibrillation (TIRO-AF) [Internet]. https:/clinicaltrials.gov/study/NCT06
802081?cond=arrythmiadintr=tirzepatide&rank=1.

Semaglutide for Metabolic Intervention and Adipose Loss to Treat
Atrial Fibrillation (SEMINAL-AF) [Internet]. https://clinicaltrials.gov/study/
NCT06499857?cond=arrythmia&intr=semaglutide&rank=2.

Jastreboff AM, Kaplan LM, Frias JP, Wu Q, Du Y, Gurbuz S, Coskun
T, Haupt A, Milicevic Z, Hartman ML. Triple-hormone-receptor agonist
Retatrutide for obesity—a phase 2 trial. N Engl J Med. 2023;389:514—
526. doi: 10.1056/NEJM0a2301972

Wang A, Green JB, Halperin JL, Piccini JPS. Atrial fibrillation and di-
abetes mellitus: JACC review topic of the week. J Am Coll Cardiol.
2019;74:1107-1115. doi: 10.1016/j.jacc.2019.07.020

Wiviott SD, Raz |, Bonaca MP, Mosenzon O, Kato ET, Cahn A, Silverman
MG, Zelniker TA, Kuder JF, Murphy SA, et al. Dapagliflozin and cardio-
vascular outcomes in type 2 diabetes. N Engl J Med. 2019;380:347—
357. doi: 10.1056/NEJMo0a1812389

Tamirisa KP, Al-Khatib SM. Ethnic differences in the risk and outcomes of atrial
fibrillation. JACC Adv. 2024;3:101041. doi: 10.1016/j.jacadv.2024.101041

11


https://doi.org//10.3389/fendo.2022.910256
https://doi.org//10.3389/fcvm.2022.1019120
https://doi.org//10.3389/fcvm.2022.1019120
https://doi.org//10.1093/eurjpc/zwaf257
https://doi.org//10.1016/S2213-8587(22)00188-7
https://clinicaltrials.gov/study/NCT06802081?cond=arrythmia&intr=tirzepatide&rank=1
https://clinicaltrials.gov/study/NCT06802081?cond=arrythmia&intr=tirzepatide&rank=1
https://clinicaltrials.gov/study/NCT06499857?cond=arrythmia&intr=semaglutide&rank=2
https://clinicaltrials.gov/study/NCT06499857?cond=arrythmia&intr=semaglutide&rank=2
https://doi.org//10.1056/NEJMoa2301972
https://doi.org//10.1016/j.jacc.2019.07.020
https://doi.org//10.1056/NEJMoa1812389
https://doi.org//10.1016/j.jacadv.2024.101041

	Tirzepatide and the Incidence of Atrial Fibrillation in Adults With Overweight or Obesity: An Updated Meta-Analysis of Randomized Controlled Trials
	METHODS
	Ethics Statement
	Data Availability Statement
	Study Design and Protocol Registration
	Data Source and Search Strategy
	Eligibility Criteria
	Data Extraction and Outcomes
	Quality Assessment
	Statistical Analysis
	Race and Ethnicity

	RESULTS
	Study Selection and Characteristics
	End Points
	Quality Assessment
	Grading of Recommendations Assessment, Development, and Evaluation Assessment

	DISCUSSION
	Limitations

	CONCLUSIONS
	Acknowledgments
	Sources of Funding
	Disclosures
	References




