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Introduction: Echocardiographic markers of atrial remodeling are associated with postoperative atrial 
fibrillation (POAF), but association does not establish added predictive value beyond clinical or opera-
tive models.1 We evaluated incremental discrimination after preoperative echocardiographic augmen-
tation and the evidence for subsequent inflammatory biomarker augmentation.

Methods: We systematically reviewed cohort and prediction-model studies in adults undergoing car-
diac surgery within the prespecified 1 January 2010 to 31 October 2025 evidence window. Adjusted 
associations for peak atrial longitudinal strain (PALS) and left atrial volume index (LAVI), and within-
study changes in area under the receiver-operating-characteristic curve (AUC), were synthesized with 
restricted maximum-likelihood random-effects meta-analysis. Risk of bias was assessed using QUIPS 
and PROBAST.

Results: Sixty included reports comprised of 8,540 patients and 2,701 POAF events; 15 unique stud-
ies contributed to quantitative synthesis. Each five-percentage-point lower PALS was associated with 
higher POAF odds (five studies; odds ratio [OR] 2.31, 95% confidence interval [CI] 1.36–3.91; I²=9.2%). Each 
5 mL/m² higher LAVI was also associated with increased odds (ten studies; OR 1.35, 95% CI 1.14–1.59; 
I²=39.5%; Table 1). Only three nested model comparisons (371 patients; 128 POAF events) assessed in-
cremental discrimination after adding echocardiography: pooled ΔAUC 0.139 (95% CI −0.223 to 0.501; 
I²=86.5%; Figure 1). All three comparisons had high PROBAST risk of bias and paired-AUC covariance 
required approximation. One study assessed adding interleukin-6 after echocardiography (ΔAUC 
0.044; DeLong p=0.093); net reclassification improvement was 0.019 (95% CI −0.108 to 0.145), and inte-
grated discrimination improvement was 0.074 (95% CI 0.023–0.124). Calibration and decision-curve 
evidence were insufficient for synthesis.

Table 1. Adjusted associations of preoperative left atrial strain and left atrial volume index with po-
stoperative atrial fibrillation.

Predictor / increment Studies / patients / POAF Adjusted OR (95% CI) I² 95% PI

PALS, 5 percentage-point lower 5 / 383 / 103 2.31 (1.36–3.91) 9.2% 1.22–4.36

LAVI, 5 mL/m² higher 10 / 1,417 / 607 1.35 (1.14–1.59) 39.5% 0.96–1.88

Random-effects meta-analysis (REML) of adjusted prognostic associations.

Abbreviations and symbols: CI, confidence interval; I², percentage of observed variability attributable to between-study heteroge-
neity; LAVI, left atrial volume index; OR, odds ratio; PALS, peak atrial longitudinal strain; PI, prediction interval; POAF, postoperati-
ve atrial fibrillation; REML, restricted maximum likelihood.
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Figure 1. Incremental discrimination following the addition of preoperative echocardiography to clinical or operative risk models for 
postoperative atrial fibrillation.

Three nested model comparisons; pooled random-effects change in area under the receiver operating characteristic curve 0.139 (95% confidence 
interval −0.223 to 0.501; I² = 86.5%).

Abbreviations and symbols: AUC, area under the receiver operating characteristic curve; I², proportion of variability attributable to between-study 
heterogeneity.

Conclusion: Lower PALS and higher LAVI are associated with POAF, but sparse, heterogeneous and high-risk-of-bias model-com-
parison evidence does not establish incremental prediction beyond clinical or operative factors. Nested-model studies with cali-
bration, clinical-utility assessment and external validation are needed before implementing echocardiography- or inflammation-
based POAF scores.


