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INTRODUCTION

Immune checkpoint inhibitor (ICl)-
associated myocarditis is a rare but
serious cardiovascular toxicity
associated with major adverse cardiac
events (MACE) and death.
Electrocardiography is inexpensive,
widely available, and routinely
obtained in suspected cases, but the
prognostic significance of individual
ECG abnormalities remains uncertain.

METHODS

PubMed, Scopus, and Embase were
searched from inception through July
2026. Studies evaluating ECG
abnormalities and adverse outcomes
in adults with ICl-associated
myocarditis were included. The
primary outcome was MACE.
Secondary outcomes included all-
cause and cardiac-related mortality,
ventricular tachyarrhythmias, and
advanced/complete AV block. Study
quality was assessed using the
Newcastle-Ottawa Scale. PROSPERO:
CRD420261496883.
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RESULTS

Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Imaoka et al 2026 2 5 4 15 8.6% 1.83[0.22 , 15.33]
Zhou et al., 2026 1 16 10 44 239% 7.48[2.10, 26.65] —
Zlotoff et al., 2021 50 66 21 74 67.5% 7.89[3.70, 16.81] N
Total (HKSJa) 87 133 100.0%  6.87 [2.00, 23.57] -*-
Total events: 63 39
Test for overall effect: T = 6.73, df = 2 (P = 0.02) 0.01 0.1 1 10 100

Favours [experimental] Favours [control]

Heterogeneity: Tau? (REMLD) = 0.00: Chi? = 1.63, df = 2 (P = 0.44); I = 0%

Footnotes
aCl calculated by Hartung-Knapp-Sidik-Jonkman method.
bTau? calculated by Restricted Maximum-Likelihood method.

Presence of advanced AV block Absence of advanced AV block Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Imaoka et al 2026 3 3 3 17 10.8% 29.00[1.20, 700.71]
Qin et al. 2024 7 6 23 208% 19.83[2.00, 196.38)
Xuetal, 2022 8 11 15 41 505%  462[1.06,20.13] ——
Zhou et al., 2026 2 3 19 57T 16.0%  4.00[0.34 , 46.95]
Total (HK5J3) 25 138 100.0%  7.43[1.83, 30.19] -
Total events: 20 43
Test for overall effect: T = 4.55, df = 3 (P = 0.02) 001 01 - 0 100
Favours [experimental] Favours [control]

Heterogeneity: Tau® (REMLD) = 0.00; Chir=2.05 df =3 (P =0.56), F=0%

Footnotes
aCl calculated by Hartung-Knapp-Sidik-Jonkman method
bTau? calculated by Restricted Maximum-Likelihood method.

Fresence of ventricular tachyarrhythmias Absence of ventricular tachyarrhythmias Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Imaocka et al 2026 2 2 4 18 11.9% 1611 [0.65, 401.34] - »
Tamg et al. 2023 4 4 24 T 140% 1962 [1.02 , 379.49] - *
Xu et al.,, 2022 12 15 11 37 586% 945222, 40.24] ——
Zhou et al., 2026 1 2 20 58 154% 1.90[0.11 , 32.01] - -
Total (HK 5.J3) 23 190 100.0%  8.72[2.38,31.93) -l
Total evenls: 19 29 . . . .
Test for overall effect T=5.31, df =3 (P=0.01) 0.0 01 1 10 100

Favours [expenmental]

Heterogeneity: Tau® (REMLE) = 0.00; Chi*=1.56, df =3 (P =067), 1= 0%

Footnotes
aCl calculated by Hartung-Knapp-Sidik-Jonkman method
0Tau® calculated by Restricted Maximume-Likelihood method.

Favours [contral]

CONCLUSION

Across 12 studies including 988
patients, QRS prolongation,
advanced AV block, ventricular
tachyarrhythmias, and QTc
prolongation were associated with
adverse outcomes in ICl-associated
myocarditis. ECG may help identify
patients at increased risk and
support early risk stratification,
although small study numbers and
variable ECG and outcome
definitions limit certainty.
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