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ABSTRACT
Objective:  To investigate the incidence of postoperative atrial  fibrillation (POAF) in patients following isolated coronary artery bypass
grafting (CABG), evaluate its impact on mortality and morbidity, and analyse demographic and comorbid variables associated with its
onset.
Study Design: Observational cohort study.
Place and Duration of the Study: Department of Cardiovascular Surgery, Dr. Siyami Ersek Thoracic Cardiovascular Surgery Training
and Research Hospital, University of Health Sciences, Istanbul, Turkiye, from June 2020 to December 2022.
Methodology: Patients who underwent isolated CABG were included in the study. Those diagnosed with valvular heart disease on echo-
cardiography were excluded, as were those with a history of atrial fibrillation (AF).
Results: Statistical analysis was conducted on data from 489 patients. Among the demographic factors examined, only age (p = 0.021)
exhibited a significant  correlation with the development of  POAF.  Chronic  renal  disease (p = 0.044)  and reduced glomerular  filtration
rate (GFR) levels (p = 0.020) were significantly associated with POAF. Regarding perioperative factors,  cardiopulmonary bypass (CPB)
duration (p = 0.104) was not significantly related to POAF, whereas prolonged cross-clamp time was (p = 0.009). POAF was associated
with postoperative complications, including acute kidney damage (p = 0.002), extended intubation (p = 0.003), infection (p <0.001), the
need for intra-aortic balloon pump (IABP) or inotropic support (p = 0.004), and mortality (p = 0.001).
Conclusion:  POAF  is  a  common  complication  after  isolated  CABG  and  is  significantly  associated  with  advanced  age,  reduced  GFR,
chronic kidney disease, and prolonged cross-clamp time. Its occurrence is associated with increased postoperative morbidity and
mortality. These findings emphasise the importance of perioperative risk factors in predicting adverse outcomes.
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INTRODUCTION
Postoperative  atrial  fibrillation  (POAF)  is  the  most  common
arrhythmia following cardiac surgery, occurring in up to 35% of
patients  depending  on  procedure  type.1  Its  development  not
only  complicates  immediate  postoperative  care  but  also
increases long-term risks of stroke, heart failure, and all-cause
mortality.2,3  Furthermore,  POAF  is  a  major  contributor  to  pro-
longed hospitalisation and increased healthcare expenditures
in  the  patients  population.4,5
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Associations  have  been  found  between  POAF  and  increased
left  atrial  diameter, raising concerns about confounding effects
due to mitral valve disease.6 POAF is a common complication
following coronary artery  bypass grafting (CABG),  typically
developing within the first three to four postoperative days, with
the highest incidence on the second day. Reported incidence
rates  following  isolated  CABG  range  from  13.5-28.4%.7,8

The  pathogenesis  of  POAF  is  multifactorial,  involving  atrial
stretch, inflammation, oxidative stress, and autonomic imba-
lance.9,10 Several risk factors have been consistently associated
with  POAF,  including  advanced  age,  left  atrial  enlargement,
hypertension, and renal dysfunction.11

Identified risk factors include a history of stroke, increased left
atrial diameter, and old age.7,12 During the postoperative period,
POAF  has  been  associated  with  prolonged  hospitalisation,
extended  intensive  care  unit  stays,  embolic  events,  and
increased early and late mortality.
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Early prediction of POAF is essential to reduce the preventable
morbidity and mortality rates, and improve the management
strategies.  Although  many  studies  have  examined  POAF
following  cardiac  surgery  in  general,  fewer  have  specifically
focused on isolated CABG, where the exclusion of concomitant
valvular surgery offers a clearer view of procedure-specific risk
factors.7,13,14 This study aimed to examine the incidence of POAF
in isolated CABG patients, identify associated risk factors, and
evaluate its impact on morbidity and mortality. Understanding
the incidence and predictors of POAF in this homogenous surg-
ical population may facilitate the identification of high-risk indivi-
duals and guide perioperative strategies to improve outcomes.

METHODOLOGY

This retrospective observational cohort study included patients
who underwent isolated CABG at the Department of Cardiovas-
cular  Surgery,  Dr.  Siyami  Ersek  Thoracic  Cardiovascular
Surgery Training and Research Hospital, University of Health
Sciences, Istanbul, Turkiye, from June 2020 to December 2022.
The  study  was  approved  by  the  hospital  research  Ethics
Committee of (Approval No: E-28001928-604.01-263766095;
Dated: December 26, 2024).

Perioperative full blood count and biochemical data, echocardio-
graphic findings, and demographic information (age, height,
weight, and comorbidities) were obtained from the standard
hospital  records.  Intraoperative  data,  including  cross-clamp
time, cardiopulmonary bypass (CPB) durations, and postopera-
tive parameters (such as full blood count, biochemical tests,
length of hospital stay, and infection records), were analysed.

A total of 498 patients were initially enrolled in the study.
Eight  patients with preoperative atrial fibrillation (AF) and one
patient lacking preoperative electrocardiography records were
excluded to avoid bias, yielding a final cohort of 489 patients.

Statistical analyses were performed using IBM SPSS Statistics
27. Continuous variables were expressed as mean ± standard
deviation  comprised  using  the  Student's  t-test,  assuming

normal  distribution  based  on  the  central  limit  theorem
(sample  size  >30).  The  Chi-square  test  was  employed  to
analyse  categorical  variables.  Statistical  significance  was
established  at  p  <0.05.

RESULTS

The study population consisted of 18.6% women (n = 91) and
81.4% men (n = 398). Among the patients, 66.9% (n = 327)
had diabetes mellitus, 65% (n = 320) had hypertension, 60.7%
(n  =  297)  had  hyperlipidaemia,  and  41%  (n  =  200)  were
smokers.

POAF  was  observed  in  20.2%  (n  =  99)  of  patients  during
hospitalisation,  while  79.7%  (n  =  390)  maintained  sinus
rhythm. Patients with POAF were older (63.13 ± 7.65 years)
compared to the control group (60.86 ± 9.00 years), showing a
significant  difference  (p  =  0.021).  Gender  distribution
revealed  no  significant  difference,  with  males  comprising
77.8% (n = 77) in the POAF group and 82.3% (n = 321) in the
control group (p = 0.301; Table I).

Regarding comorbidities, diabetes was present in 74.7% (n =
74) of the POAF group (p = 0.062), hypertension in 71.7% (n =
71; p = 0.141), hyperlipidaemia in 64.6% (n = 64; p = 0.372),
peripheral artery disease in 11.1% (n = 11; p = 0.571), stroke
history in 5.1% (n = 5; p = 0.746), and chronic obstructive
pulmonary disease in 13.1% (n = 13; p = 0.155). Only chronic
kidney disease showed a significant  association with POAF
(24.2%, p = 0.044; Table I).

Preoperative glomerular filtration rate (GFR) was significantly
lower in the POAF group (77.89 ± 20.80) compared to the
control group (82.86 ± 18.42, p = 0.020). However, the preop-
erative creatinine levels were not associated with POAF (0.98
± 0.49 mg/Dl; 1.11 ± 0.94 mg/dL; p = 0.206). Although CPB
duration was not significantly different (116.42 ± 40.36 vs.
109.88 ± 34.31 minutes, p = 0.104), cross-clamp time was
significantly longer in the POAF group (73.44 ± 27.71 vs. 65.97
± 24.66 minutes, p = 0.009; Table II).

Table I: The relationship between the preoperative variables, demographic data, and POAF.

 
Parameters POAF (n = 99) Non-POAF (n = 390) p-values
DM (n = 327) 74.4% (n = 74) 64.9% (n = 253) 0.062
HT (n = 320) 71.7% (n = 71) 63.8% (n = 249) 0.141
HL (n = 297) 64.6% (n = 64) 59.7% (n = 233) 0.372
PAD (n = 47) 11.1% (n = 11) 9.2% (n = 36) 0.571
Preoperative CVE (n = 28) 5.1% (n = 5) 5.9% (n = 23) 0.746
Smokers (n = 297) 43.4% (n = 43) 40% (n = 159) 0.631
COPD (n = 46) 13.1% (n = 13) 8.5% (n = 33) 0.155
CKD (n = 85) 24.2% (n = 24) 15.6% (n = 61) 0.044
Gender male (n = 398) 77.8% (n = 77) 82.3% (n = 321) 0.301
Age (years) 63.13 ± 7.65 60.86 ± 9.00 0.021*
Preoperative GFR (mL/min/1.73m2) (mean) 77.89 ± 20.80 82.86 ± 18.42 0.020*
Preoperative creatinine levels (mg/dL) (mean) 1.11 ± 0.94 0.98 ± 0.49 0.206*
Preoperative Hb (g/dL) (mean) 13.27 ± 1.64 13.39 ± 1.81 0.569*
HbA1c (%) (mean) 8.20 ± 2.04 7.83 ± 2.21 0.161*
*Calculated using the Student t-test; other p-values were calculated using the Chi-square test.
DM: Diabetes mellitus; HT: Hypertension; HL: Hyperlipidaemia; PAD: Peripheral arterial disease; CVE: Cerebrovascular event; CKD: Chronic kidney disease;
GFR: Glomerular filtration rate; Hb: Haemoglobin; HbA1c: Glycosylated haemoglobin; POAF: Postoperative atrial fibrillation; COPD: Chronic obstructive
pulmonary disease.
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Table II: The relationship between the postoperative variables after isolated CABG and POAF.

Parameters POAF (n = 99) Non-POAF (n = 390) p-values
CPB duration (minutes, mean) 116.42 ± 40.36 109.88 ± 34.31 0.104*
Cross-clamp time (minutes, mean) 73.44 ± 27.71 65.97 ± 24.66 0.009*
IABP/ inotropic requirement 10.1% (n = 10) 2.8% (n = 11) 0.004
Postoperative AKI 7.1% (n = 7) 1.0% (n = 4) 0.002
Dialysis requirement 4.0% (n = 4) 1.5% (n = 6) 0.123
Prolonged intubation 15.2% (n = 15) 6.2% (n = 24) 0.003
Postoperative CVE 9.1% (n = 9) 2.6% (n = 10) 0.006
Infection 36.4% (n = 36) 19.7% (n = 77) <0.001
Length of hospital stay (days) 10.73 ± 8.24 7.78 ± 6.27 0.001*
Mortality 11.1% (n = 11) 2.6% (n = 10) 0.001
*Calculated using the Student t-test; other p-values were calculated using the Chi-square test.
IABP: Intra-aortic balloon pump; AKI: Acute kidney injury; CVE: Cerebrovascular event; POAF: Postoperative atrial fibrillation.

POAF was significantly associated with several postoperative
complications, including inter-aortic ballon pump (IABP) or
high  inotropic  support:  10.1% (p  = 0.004),  acute  kidney
injury (AKI): 7.1% (p = 0.002), prolonged intubation: 15.2%
(p = 0.003), postoperative stroke: 9.1% (p = 0.006), infec-
tion: 36.4% (p <0.001), and mortality: 11.1% (p = 0.001).
The mean hospital stay was significantly longer in the POAF
group (10.73 ± 8.24 days) compared to the control group
(7.78 ± 6.27 days, p = 0.002). Although dialysis was more
frequent in the POAF group (4.0% vs.  1.5%), this difference
was not statistically significant (p = 0.123; Table II).

DISCUSSION

The  findings  of  this  study  are  consistent  with  previous
research on POAF following isolated CABG, showing similar inci-
dence rates and associated risk factors. A 2014 single-centre
study also identified advanced age as a significant predictor of
adverse outcomes.6  In the present cohort, age was likewise
significantly  associated  with  POAF,  while  no  difference  was
observed in preoperative haemoglobin (Hb) levels (p = 0.569).
In contrast, a meta-analysis by Seo et al. and a large cohort by
Maia et al. reported an association between low preoperative
Hb and POAF.15,16 This discrepancy may be attributed to the
smaller sample size in this study. Additionally, a reduced preop-
erative  GFR  was  significantly  associated  with  POAF  (p  =
0.020), supporting previous evidence linking renal dysfunction
to increased arrhythmic risk.

The result  of  the study by Maia  et  al.  demonstrated a  signifi-
cant  difference  regarding  smoking  status,  whereas  no  signifi-
cant  associations  were  found  for  gender,  hypertension,
diabetes  mellitus,  hyperlipidaemia,  or  the  presence  of
peripheral arterial disease. In contrast, the present study did
not observe a significant difference in smoking status between
the  groups  (p  =  0.631).16  However,  consistent  with  their
findings, this study demonstrated significant differences in the
postoperative period concerning the IABP support (p = 0.004),
stroke (p = 0.006), infection (p <0.001), postoperative AKI (p
= 0.002), prolonged intubation (p = 0.003), and mortality (p =
0.001). Notably, although POAF was associated with postopera-
tive AKI, it did not show a significant association with the need
for postoperative dialysis (p = 0.123). This underscores the
intricate relationship between POAF and renal complications.

This study also highlighted a significant association between
prolonged cross-clamp time, an intraoperative variable, and
the development of POAF (p = 0.009) which is in line with
previous  studies  demonstrating that  extended cross-clamp
duration increases the risk of AF development.17,18 Extended
cross-clamp time may represent a potential  risk factor for
POAF. The study by Cui et al.  demonstrated a relationship
between prolonged CPB time and AF; however, the findings of
the  present  study  did  not  show  a  significant  association
between prolonged CPB time and POAF (p = 0.104).14 This
difference  underscores  the  need  for  additional  research  on
the influence of intraoperative factors on the onset of POAF.

The results indicate that advanced age and comorbidities,
especially  chronic  kidney  disease,  significantly  elevate  the
risk of POAF. This is consistent with previous research empha-
sising the role of  impaired renal  function in  systemic inflam-
mation and atrial  remodelling,  which increases the risk of
arrhythmias in patients.

Previous studies have primarily concentrated on the left atrial
diameter as a risk factor for POAF;19,20  however, this study
emphasises  the  significance  of  additional  perioperative
factors,  including  cross-clamp  time.  Extended  ischaemia
during  cross-clamping  may  increase  myocardial  stress,
leading  to  the  development  of  AF.  CPB  duration  did  not
exhibit  a  significant  difference,  indicating  that  ischaemi-
a-reperfusion injury associated with cross-clamping may be
more critical than the overall duration of the extracorporeal
circulation.

This research is subject to inherent limitations due to its retro-
spective observational design. These limitations include the
possibility of  selection bias and incomplete data.  Although
efforts  were  made  to  control  for  confounding  factors,  the
influence  of  unexamined  variables  on  the  outcomes  cannot
be  entirely  excluded.  Furthermore,  the  research  was
conducted at a single centre, potentially limiting the generalis-
ability of the findings.

CONCLUSION

POAF was observed as  a  common complication following
isolated  CABG.  Significant  associations  were  identified
between  POAF  and  advanced  age,  reduced  preoperative
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GFR,  chronic  kidney disease,  and prolonged aortic  cross-
clamp time. While no difference in preoperative Hb levels or
CPB  time  was  observed,  POAF  was  significantly  associated
with adverse postoperative outcomes, including AKI, infec-
tion, prolonged intubation, stroke, and increased mortality.
Despite its association with renal dysfunction, POAF did not
correlate  with  postoperative  dialysis  requirement.  These
findings underscore the relevance of preoperative and intra-
operative factors in the development of POAF and its impact
on postoperative morbidity and mortality.

ETHICAL  APPROVAL:
The study was approved by the Ethics Committee of the Dr.
Siyami Ersek Thoracic Cardiovascular Surgery Training and
Research Hospital,  University  of  Health  Sciences,  Istanbul,
Turkiye (Approval No. E-28001928-604.01-263766095; Dated:
December 26, 2024).

PATIENTS’ CONSENT:
Informed consent was obtained from all participants involved
in the study.

COMPETING  INTEREST:
The authors declared no conflict of interest.

AUTHORS’ CONTRIBUTION:
MR: Conception,  study design,  data collection,  statistical
analysis, interpretation of the results, drafting of the manu-
script, and critical revision of the manuscript.
HE: Patient selection, data acquisition, and critical revision of
the manuscript.
FY: Data entry, literature review, and manuscript editing.
LC:  Statistical  analysis  and  postoperative  follow-up  assess-
ment.
BK: Supervision and final approval of the manuscript.
All authors approved the final version of the manuscript to be
published.

REFERENCES

Greenberg JW, Lancaster TS, Schuessler RB, Melby SJ. Post-1.
operative atrial fibrillation following cardiac surgery: A persis-
tent  complication.  Eur  J  Cardiothorac  Surg  2017;  52(4):
665-72. doi: 10.1093/ejcts/ezx039.
Aranki  SF,  Shaw  DP,  Adams  DH,  Rizzo  RJ,  Couper  GS,2.
VanderVliet M, et al. Predictors of atrial fibrillation after coro-
nary  artery  surgery.  Circulation  1996;  94(3):390-7.  doi:
10.1161/01.CIR.94.3.390.
Mathew JP, Fontes ML, Tudor IC, Ramsay J, Duke P, Mazer3.
CD, et al.  A multicenter risk index for atrial  fibrillation after
cardiac surgery. JAMA 2004; 291(14):1720-9. doi: 10.1001/
jama.291.14.1720.
Frendl  G,  Sodickson  AC,  Chung  MK,  Waldo  AL,  Gersh  BJ,4.
Tisdale JE, et al. 2014 AATS guidelines for the prevention and
management of perioperative atrial fibrillation and flutter for
thoracic surgical procedures. J Thorac Cardiovasc Surg 2014;
148(3):e153-93. doi: 10.1016/j.jtcvs.2014.06.036.

Shen J, Lall S, Zheng V, Buckley P, Damiano RJ, Schuessler5.
RB.  The  persistent  problem  of  new-onset  postoperative

atrial  fibrillation:  A  single-institution  experience  over  two
decades.  J  Thorac Cardiovasc Surg  2011;  141(2):559-70.
doi: 10.1016/j.jtcvs.2010.03.011.
Folla CO, Melo CC de S, Silva RC. Predictive factors of atrial6.
fibrillation  after  coronary  artery  bypass  grafting.  Einstein
(Sao Paulo) 2016; 14(4):480-5. doi: 10.1590/S1679-45082
016AO3673.
Choi HJ, Seo EJ, Choi JS, Oh SJ, Son YJ. Perioperative risk7.
factors for new‐onset postoperative atrial  fibrillation among
patients after isolated coronary artery bypass grafting:  A
retrospective study. J Adv Nurs 2022; 78(5):1317-26. doi:
10.1111/jan.15045.
Hussain G, Ahmad N, Zaheer S, Baig MAR. Post-operative8.
atrial  fibrillation;  incidence  after  coronary  artery  bypass
graft surgery. Professional Med 2015; 22(11):1438-42. doi:
10.17957/TPMJ/15.3046.
Echahidi  N,  Pibarot P,  O'Hara G, Mathieu P.  Mechanisms,9.
prevention,  and  treatment  of  atrial  fibrillation  after  cardiac
surgery.  J  Am  Coll  Cardiol  2008;  51(8):793-801.  doi:
10.1016/j.jacc.2007.10.043.
Bruins P, te Velthuis H, Yazdanbakhsh AP, Jansen PG, van10.
Hardevelt  FW,  de Beaumont  EM,  et  al.  Activation of  the
complement  system  during  and  after  cardiopulmonary
bypass surgery: Postsurgery activation involves C-reactive
protein  and  is  associated  with  postoperative  arrhythmia.
Circulation 1997; 96(10):3542-8. doi: 10.1161/01.cir.96.10.
3542.
Villareal RP, Hariharan R, Liu BC, Kar B, Lee VV, Elayda M, et11.
al.  Postoperative  atrial  fibrillation  and  mortality  after  coro-
nary artery bypass surgery. J Am Coll Cardiol 2004; 43(5):
742-8. doi: 10.1016/j.jacc.2003.11.023.
Rostagno C, Blanzola C, Pinelli F, Rossi A, Carone E, Stefano12.
PL.  Atrial  fibrillation  after  isolated  coronary  surgery.  Inci-
dence,  long  term  effects  and  relation  with  operative  tech-
nique. Heart Lung Vessel 2014; 6(3):171-9.
Dogan A, Gunesdogdu F, Sever K, Kahraman S, Mansuroglu13.
D, Yolcu M, et al. Atrial fibrillation prediction by surgical risk
scores  following  isolated  coronary  artery  bypass  grafting
surgery. J Coll Physicians Surg Pak 2019; 29(11):1038-42.
doi: 10.29271/jcpsp.2019.11.1038.
Cui X, Xu C, Chen C, Su Y, Li J, He X, et al. New-onset post-14.
operative  atrial  fibrillation  in  patients  undergoing  coronary
artery  bypass  grafting  surgery  −  A  retrospective  case-
control study. Braz J Cardiovasc Surg 2023; 38(1):149-56.
doi: 10.21470/1678-9741-2021-0220.
Seo EJ, Hong J, Lee HJ, Son YJ. Perioperative risk factors for15.
new-onset  postoperative  atrial  fibrillation  after  coronary
artery bypass grafting: A systematic review. BMC Cardiovasc
Disord 2021; 21(1):418. doi: 10.1186/s12872-021-02224-x.
Maia ADS, Mayer DH, Silva RAGE, Perego AF, Alvarado PEU,16.
Lizarraga  OHT,  et  al.  Atrial  fibrillation  after  coronary  artery
bypass grafting and its relationship with hospital complica-
tions  in  Sao  Paulo  State.  Braz  J  Cardiovasc  Surg  2024;
39(4):e20230270. doi: 10.21470/1678-9741-2023-0270.
Katerini M, Papathanasiou IV, Kourkouta L, Koukourikos K,17.
Paralikas T, Malliarou M, et al. Postoperative atrial fibrillation
in  patients  undergoing  cardiac  surgery.  Cureus  2025;
17(6):e86428. doi: 10.7759/cureus.86428.
 



POAF following isolated CABG

Journal  of  the College of  Physicians and Surgeons Pakistan 2025,  Vol.  35(09):1083-1087 1087

Kota R,  Gemelli  M,  Dimagli  A,  Suleiman S,  Moscarelli  M,18.
Dong T, et al. Patterns of cytokine release and association
with  new  onset  of  post-cardiac  surgery  atrial  fibrillation.
Front  Surg  2023;  10:1205396.  doi:  10.3389/fsurg.2023.
1205396.
Cheng A, Bookun HR, Rasmussen M, Lee D, Lee CS, Zhang19.
XB, et al. Left atrial diameter is an independent predictor of
postoperative  atrial  fibrillation  after  minimally  invasive  mitral

valve  surgery.  J  Cardiothorac  Surg  2015;  10(Suppl 1):A25.
doi: 10.1186/1749‑8090‑10‑S1‑A25.

Akintoye  E,  Sellke  F,  Marchioli  R,  Tavazzi  L,  Mozaffarian  D.20.
Factors  associated  with  postoperative  atrial  fibrillation  and
other adverse events after cardiac surgery. J Thorac Cardio-
vasc  Surg  2018;  155(1):242-51.e10.  doi:  10.1016/j.jtcvs.
2017.07.063.
 

••••••••••


