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Predicting postoperative atrial fibrillation after off-pump coronary
artery bypass surgery—an ongoing story
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Despite significant advancements in cardiac surgery,
perfusion techniques, anaesthesia and intensive care over
the past few decades, postoperative atrial fibrillation (POAF)
remains the most common complication after cardiac
surgery, with varying incidence depending on the type of
procedure. The incidence of POAF in isolated coronary
artery bypass grafting (CABG) ranges from 13-33% (1-5).
In patients undergoing isolated off-pump coronary artery
bypass grafting (OPCABG), the incidence of POAF ranges
from 8-20% (1,2,6-8).

The pathogenesis of POAF is incompletely
understood and likely involves interplay between pre-
existing physiological components and the postoperative
inflammatory processes. Understanding the complex
pathophysiological processes and dynamic changes of
atrial fibrillation (AF)-associated inflammation might help
to identify specific anti-inflammatory strategies for the
prevention of AF (9). Effective prophylaxis and management
of POAF is necessary to reduce adverse outcomes.

Previous studies have recognized multiple risk factors
for POAF after CABG. These include older age, renal
failure, impaired left ventricular ejection fraction,
diabetes mellitus, chronic obstructive pulmonary
disease, use of cardiopulmonary bypass and left atrial
size (1,5,6,10,11). Although POAF after cardiac surgery
was historically thought to be benign and self-limiting,
several studies have now shown that it is associated
with a substantial risk for adverse outcomes, including
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increase in both early and late mortality, morbidities
such as postoperative stroke, congestive heart failure,
gastrointestinal dysfunction as well as increased length
of hospitalization and healthcare costs (2,12-14).
Considerable efforts have been directed towards the
prevention of POAF, mainly focusing on pharmacological
agents. However, the routine use of anti-arrhythmic
approaches has drawbacks. For patients who do not develop
POAF, they are exposed to the costs and potential side
effects of unnecessary prophylaxis. Hence, a strategy to
accurately identify patients susceptible to POAF would be
crucial to negate these complications and to enable targeted
preventive interventions.

The recent study by Zhang ez al. should be commended
on their efforts to evaluate the incidence and elucidate
risk factors associated with POAF in 749 patients who
underwent OPCABG (8). The authors report results from
a high-volume centre over a 9-month period (1 May, 2021
to 1 Feb, 2022). The incidence of POAF was 25% (188 of
749 patients). Compared to patients without POAEF, those
with POAF had a greater prevalence of comorbidities and
higher CHA,DS,-VASc (2.90£1.69 vs. 2.25+1.50, P<0.001),
HATCH (1.44£1.36 vs. 1.12+1.08, P=0.001) and POAF
(1.29+0.87 wvs. 0.78+0.79, P<0.001) scores. Multivariable
analysis identified older age [odds ratio (OR) =1.05, 95%
confidence interval (CI): 1.02-1.08, P<0.001], left atrial
diameter (OR =1.03, 95% CI: 1.00-1.05, P=0.039) and the
postoperative use of a calcium sensitizer (levosimendan) (OR
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=3.14, 95% CI: 1.10-9.21, P=0.033) as predictors of AF
after OPCABG.

Currently, there is no widely accepted predictive model for
POAF after cardiac surgery. Several studies have examined
the predictive value of the CHA,DS,-VASc, POAF and
HATCH scores for POAF after cardiac surgery. These scores
were designed as simple, accurate bedside tools to predict
POAEF. The CHA,DS,-VASc score was originally developed
to guide anti-thrombotic treatment in patients with AF or
flutter in the general population, hence intraoperative data
were not included in the scoring system. It was subsequently
validated, both prospectively and retrospectively, for the
prediction of POAF in cardiac surgery (15-17). A CHA,DS,-
VASc score >2, POAF score >3 and HAT'CH score >2 were
predictive of POAF (15,17-19). In patients undergoing
elective OPCABG, a CHA,DS,-VASc score of 3 had a
high sensitivity of 90% and specificity of 77% in predicting
POAF (20).

Zhang et al. further explored the role of adding left atrial
diameter to these existing predictive scores for AF post-cardiac
surgery (CHA,DS,-VASc, POAF and HAT'CH). The authors
found that the addition of left atrial diameter improved the
predictive value of the POAF and HATCH scores but not
the CHA,DS,-VASc score (8). With progressive left atrial
dilatation, electrical remodelling of the left atrium leads to
poor coordination of atrial contraction and the inability to
maintain normal sinus rhythm. The remodelled left atrium
is also more susceptible to increased adrenergic stress and
dynamic volume changes associated with surgery. Left atrial
volume index >36 mL/m’ predicted POAF after CABG with a
sensitivity of 85% and specificity of 69% (10).

The recently published study by Zhang ez al. (8)
contributes to the limited evidence regarding left atrial
diameter as a predictor of POAF after OPCABG.
It highlights the potential of incorporating the
preoperative left atrial diameter, which is an easily derived
echocardiographic parameter, to improve the performance
of existing predictive scores for POAF. There are important
limitations of this study, including its retrospective nature
and relatively small sample size. The study population was
limited to OPCABG at a single centre. Hence the risk factors
identified may not be generalizable to on-pump CABG
or other cardiac surgical procedures. Prospective multi-
centre studies with larger patient populations are required
to further investigate this topic, address regional variations
and validate the findings of this study. While focusing on
developing better predictive models, it is also imperative to
identify effective prophylactic treatment strategies.

© Journal of Thoracic Disease. All rights reserved.

5295

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Fournal of Thoracic Disease. The article
did not undergo external peer review.

Conflicts of Interest: Both authors have completed the ICMJE
uniform disclosure form (available at https://jtd.amegroups.
com/article/view/10.21037/jtd-23-1343/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Lewicki £, Siebert J, Rogowski J. Atrial fibrillation
following off-pump versus on-pump coronary artery
bypass grafting: Incidence and risk factors. Cardiol ]
2016;23:518-23.

2. Oraii A, Masoudkabir F, Pashang M, et al. Effect of
postoperative atrial fibrillation on early and mid-term
outcomes of coronary artery bypass graft surgery. Eur J
Cardiothorac Surg 2022;62:ezac264.

3. Luo W, Huaibin W, Wenjun Z, et al. Predictors of
Postoperative Atrial Fibrillation after Isolated On-Pump
Coronary Artery Bypass Grafting in Patients >60 Years
Old. Heart Surg Forum 2017;20:E038-42.

4. Filardo G, Damiano R] Jr, Ailawadi G, et al. Epidemiology
of new-onset atrial fibrillation following coronary artery
bypass graft surgery. Heart 2018;104:985-92.

5. Ismail MF, El-Mahrouk AF, Hamouda TH, et al. Factors
influencing postoperative atrial fibrillation in patients

7 Thorac Dis 2023;15(10):5294-5296 | https://dx.doi.org/10.21037/jtd-23-1343


https://jtd.amegroups.com/article/view/10.21037/jtd-23-1343/coif
https://jtd.amegroups.com/article/view/10.21037/jtd-23-1343/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

5296

10.

11.

12.

undergoing on-pump coronary artery bypass grafting,
single center experience. ] Cardiothorac Surg 2017;12:40.
Potdar SP, Shales S, Baviskar M, et al. Incidence,
predictors, and outcome for post-operative atrial
fibrillation in Indian patients undergoing off-pump
coronary artery bypass grafting-a prospective observational
study. Indian ] Thorac Cardiovasc Surg 2022;38:366-74.
Edgerton JR, Herbert MA, Prince SL, et al. Reduced atrial
fibrillation in patients immediately extubated after off-
pump coronary artery bypass grafting. Ann Thorac Surg
2006;81:2121-6; discussion 2126-7.

Zhang H, Qiao H, Yang B, et al. Development and
validation of a diagnostic model based on left atrial
diameter to predict postoperative atrial fibrillation after
off-pump coronary artery bypass grafting. ] Thorac Dis
2023;15:3708-25.

Hu YF, Chen Y], Lin Y], et al. Inflammation and the
pathogenesis of atrial fibrillation. Nat Rev Cardiol
2015;12:230-43.

Ozben B, Akaslan D, Sunbul M, et al. Postoperative

Atrial Fibrillation after Coronary Artery Bypass

Grafting Surgery: A Two-dimensional Speckle Tracking
Echocardiography Study. Heart Lung Circ 2016;25:993-9.
Seo EJ, Hong J, Lee H]J, et al. Perioperative risk factors
for new-onset postoperative atrial fibrillation after
coronary artery bypass grafting: a systematic review. BMC
Cardiovasc Disord 2021;21:418.

Phan K, Ha HS, Phan S, et al. New-onset atrial fibrillation
following coronary bypass surgery predicts long-term
mortality: a systematic review and meta-analysis. Eur J
Cardiothorac Surg 2015;48:817-24.

Cite this article as: Chia AXF, Pang PYK. Predicting

postoperative atrial fibrillation after off-pump coronary artery

bypass surgery—an ongoing story. ] Thorac Dis 2023;15(10):5294-
5296. doi: 10.21037/jtd-23-1343

© Journal of Thoracic Disease. All rights reserved.

13.

14.

15.

16.

17.

18.

19.

20

Chia and Pang. Left atrial size & atrial fibrillation after off-pump CABG

Creswell LL, Schuessler RB, Rosenbloom M, et al.
Hazards of postoperative atrial arrhythmias. Ann Thorac
Surg 1993;56:539-49.

Eikelboom R, Sanjanwala R, Le ML, et al. Postoperative
Atrial Fibrillation After Cardiac Surgery: A Systematic
Review and Meta-Analysis. Ann Thorac Surg
2021;111:544-54.

Chua SK, Shyu KG, Lu MJ, et al. Clinical utility of
CHADS2 and CHA2DS2-VASc scoring systems for
predicting postoperative atrial fibrillation after cardiac
surgery. ] Thorac Cardiovasc Surg 2013;146:919-26.
Kashani RG, Sareh S, Genovese B, et al. Predicting
postoperative atrial fibrillation using CHA2DS2-VASc
scores. ] Surg Res 2015;198:267-72.

Chen YL, Zeng M, Liu Y, et al. CHA(2)DS(2)-VASc Score
for Identifying Patients at High Risk of Postoperative
Atrial Fibrillation After Cardiac Surgery: A Meta-analysis.
Ann Thorac Surg 2020;109:1210-6.

Mariscalco G, Biancari F, Zanobini M, et al. Bedside tool
for predicting the risk of postoperative atrial fibrillation
after cardiac surgery: the POAF score. ] Am Heart Assoc
2014;3:e000752.

Engin M, Aydin C. Investigation of the Effect of HATCH
Score and Coronary Artery Disease Complexity on Atrial
Fibrillation after On-Pump Coronary Artery Bypass Graft
Surgery. Med Princ Pract 2021;30:45-51.

. Krishna VR, Patil N, Nileshwar A. Prospective evaluation

of the utility of CHA(2)DS(2)-VASc score in the prediction
of postoperative atrial fibrillation after off-pump coronary
artery bypass surgery - An observational study. Ann Card
Anaesth 2020;23:122-6.

7 Thorac Dis 2023;15(10):5294-5296 | https://dx.doi.org/10.21037/jtd-23-1343



