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Abstract

Introduction: Perioperative atrial fibrillation (POAF) remains the most com-
mon arrhythmic complication occurring in the setting of isolated coronary
artery bypass grafting (CABG), and it is now being increasingly recognised
as a marker of early postoperative morbidity, rather than a simple rhythm
disturbance. The aim of the research to find the independent clinical and
procedural predictors of POAF in patients with isolated CABG, as well as to
assess the relationship with early clinically significant outcomes.

Material and methods: In this single-centre retrospective cohort analysis,
consecutive adult patients who received isolated CABG surgery between Jan-
uary 2022 and December 2025 were included. Patients with a history of atri-
al fibrillation/flutter, simultaneous cardiac surgery, and incomplete perioper-
ative records were excluded. POAF was identified as new atrial fibrillation/
flutter occurring within seven days of surgery or before discharge. Multivari-
ate logistic regression analysis was used to evaluate independent predictors
of POAF. Early postoperative outcomes were compared between patients
with and without POAF.

Results: In the study involving 550 patients, POAF occurred in 150 (27.3%)
patients. Multivariate analysis showed that advanced age, chronic kidney
disease, increased left atrial dimension, decreased left ventricular ejec-
tion fraction, prolonged cardiopulmonary bypass time, and perioperative
red blood cell transfusion were significant predictors of POAF. Patients
with POAF had increased rates of acute kidney injury (22.0% vs. 11.0%,
p = 0.001), increased intensive care unit stay, and increased hospital stay,
compared to those without POAF. There was no significant difference in
in-hospital mortality.

Conclusions: In the case of isolated CABG, the incidence of POAF is related
to a higher incidence of early postoperative morbidity, but it is not related
to in-hospital mortality. The identification of at-risk patients with the use of
clinical data could contribute to the evaluation of risk stratification.

Key words: perioperative atrial fibrillation, coronary artery bypass grafting,
high-risk phenotype, acute kidney injury, early clinical outcomes.

Introduction

Perioperative atrial fibrillation (POAF) is a complication that is most
commonly encountered after coronary artery bypass grafting (CABG), with
a reported incidence of 20% to 40% in recent series [1-3]. While percu-
taneous coronary intervention and CABG are well-proven methods for
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treating patients with coronary artery disease, it
is largely within the context of CABG that POAF is
encountered, and it is a significant factor for early
morbidity within this patient population [1, 2]. Tra-
ditionally, POAF was considered to be a stress-in-
duced, reversible arrhythmia. Recently, however,
there is growing evidence that POAF is linked with
significant adverse postoperative outcomes, such
as increased intensive care unit stay, longer hospi-
talization, greater need for postoperative interven-
tions, and increased incidence of acute kidney in-
jury [3-6]. These findings would suggest that POAF
might be indicative of underlying systemic postop-
erative risk, rather than merely an electrophysiolog-
ical phenomenon. There are several patient-related
and procedure-related risk factors that have been
identified for the development of POAF. Advanced
age, atrial structural abnormalities, left ventricular
systolic dysfunction, chronic kidney disease, and
the pro-inflammatory effects of cardiopulmonary
bypass have been identified as risk factors for the
development of atrial fibrillation following cardiac
surgery [2, 4, 6-10]. It is important to note that
these risk factors are not only common but also oc-
cur cumulatively in patients undergoing CABG.

From a contemporary perioperative cardiology
perspective, integrating patient-related and pro-
cedure-related factors into a clinically meaningful
risk phenotype may provide greater practical value
than evaluating individual predictors in isolation.
Such an approach may enable improved periop-
erative risk stratification, targeted postoperative
surveillance, and earlier multidisciplinary inter-
vention in patients undergoing isolated CABG.

Although numerous individual risk factors for
perioperative atrial fibrillation have been previ-
ously reported, data evaluating the combined ef-
fect of these factors within contemporary CABG
populations and their association with early clin-
ically relevant outcomes remain limited. In par-
ticular, real-world institutional cohorts reflecting
modern perioperative management strategies
may provide clinically relevant insights into early
postoperative morbidity patterns.

Therefore, the aim of the present study was not
only to identify independent clinical and proce-
dural predictors of POAF, but also to characterise
a contemporary high-risk perioperative phenotype
and to evaluate its relationship with early, clini-
cally significant outcomes in patients undergoing
isolated CABG. The current study will focus on
patients with isolated CABG and at increased risk
for early postprocedural complications [7, 11, 12].
Nevertheless, literature incorporating both risk fac-
tors into a comprehensive risk profile in modern
CABG patient populations is scarce. In this context,
the purpose of the current study is to determine
the clinical and procedural risk predictors of POAF,

and to assess the relationship between POAF and
early clinical outcomes. The current study aims to
contribute to better perioperative risk stratifica-
tion and cardiology-focused perioperative care in
patients with isolated CABG. The current study will
focus on patients with isolated CABG.

Material and methods
Study design and population

The present retrospective cohort study includ-
ed all adult patients who underwent isolated
CABG between January 2022 and December 2025
at a single centre. Patients with a documented
history of atrial fibrillation or flutter before the
procedure, patients with concurrent cardiac sur-
gery, and all patients with incomplete data were
excluded from the study, after which, a final study
population of 550 patients was achieved.

Data collection

Demographic, clinical, laboratory, echocar-
diographic, procedural, and early postoperative
variables were collected from the institution’s
electronic medical record system. These variables
included preoperative factors: age, sex, cardiac
risk factors, comorbidities, baseline renal func-
tion, and transthoracic echocardiographic studies,
which included measurements of the left ventric-
ular ejection fraction and the left atrial dimension.
Other factors were procedural variables: the use
of cardiopulmonary bypass, the duration of car-
diopulmonary bypass, the aortic cross-clamp time,
and the transfusion of red blood cells.

Definition of perioperative atrial fibrillation

Atrial fibrillation or flutter occurring periopera-
tively (POAF) was considered to be new onset and
occurred within seven days following surgery or
before hospital discharge, whichever came first.
The diagnosis of POAF was made using continu-
ous telemetry monitoring and/or standard 12-lead
electrocardiogram. Only those episodes lasting
30 s or more, or those that required pharmacolog-
ic or electrical cardioversion, were considered to
be clinically significant.

Study outcomes

The main endpoint was the development of
POAF. Secondary endpoints were early clinical-
ly relevant events in the postoperative course,
such as acute kidney injury according to Kidney
Disease: Improving Global Outcomes (KDIGO) cri-
teria, intensive care unit stay, total hospital stay,
need for prolonged ventilation defined by venti-
lation for more than 24 h, cerebrovascular events,
and in-hospital mortality.
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Patients with incomplete data in the perioper-
ative period were removed before stratification of
the groups. The analysis was performed using the
complete-case method, considering only the pa-
tients in whom the variables related to the preop-
erative, operative, and postoperative periods were
completely available. Due to the retrospective
nature of the study, the percentage of patients
removed, and the nature of the data, imputation
strategies were not necessary.

Statistical analysis

For continuous variables, the data are represent-
ed as mean + standard deviation or median with
interquartile range, depending upon the nature of
data, and analysed using Student’s t-test or the
Mann-Whitney U test. For categorical variables,
data are represented in terms of frequency and pro-
portion, and analysed using the x? test or Fisher’s
exact test, depending upon the sample size. The
univariable analysis was first conducted to evaluate
the relationship of clinical and procedural factors
with the incidence of POAF. Those with a p-value of
< 0.10 in the univariable analysis, along with clini-
cally relevant factors suggested by previous studies,
were included in a multivariable logistic regression
analysis to determine the independent predictors
of POAF. Collinearity between the potential predic-
tors of age and chronic kidney disease was evalu-
ated before the development of the multivariable
logistic regression analysis, which was found to be
acceptable. The results of the multivariable analysis
are given in the form of odds ratios along with their
95% confidence intervals. The calibration and dis-
criminant ability of the models was tested by stan-
dard methods. For all statistical tests, p < 0.05 was
considered significant. Standard statistical software
was used for statistical calculations.

Results

From January 2022 through December 2025,
a total of 612 consecutive patients underwent an
isolated CABG procedure. After exclusion of the
patients with a previous history of atrial fibril-
lation or flutter, associated cardiac surgery, or
incomplete data, a final study population of 550
patients was obtained (Figure 1). Patients were
divided into a POAF group (150) and a no-POAF
group (400) based on the development of POAF.
The incidence of POAF was found to be 27.3%.

Baseline clinical and procedural
characteristics

The baseline clinical, echocardiographic, and
selected procedural variables of the studied popu-
lation are shown in Table I. The patients who had
POAF were older than those who had sinus rhythm.

The incidence of chronic kidney disease was great-
er in the POAF group. Echocardiography showed
a diminished ejection fraction of the left ventricle
and increased diameter of the left atrium.

In terms of procedural variables, the cardiopul-
monary bypass time was longer and perioperative
blood transfusion was more often needed in pa-
tients with POAF (Table I). There were no statisti-
cally significant differences between patients with
and patients without POAF with respect to gender
distribution, presence of hypertension, and diabe-
tes mellitus (Table I).

Early postoperative outcomes

Early clinically significant outcomes after sur-
gery, stratified by the development of POAF, are re-
ported in Table II. Patients with POAF had a signifi-
cantly increased risk of acute kidney injury than
those without POAF (22.0% vs. 11.0%, p = 0.001).
Furthermore, patients with POAF had an increased
length of stay in the ICU and overall hospital stay.

The incidence of prolonged mechanical venti-
lation (> 24 h) was also higher in the POAF group.
On the other hand, the incidence of cerebrovas-
cular events and in-hospital deaths did not differ
significantly between the two groups (Table II).

Independent predictors of perioperative
atrial fibrillation

The outcome of the multivariate logistic re-
gression analysis to determine the independent
predictors of POAF is presented in Table Ill and
Figure 2. Older age, chronic kidney disease, larger
left atrium, lower left ventricular ejection fraction,
longer cardiopulmonary bypass time, and periop-

Patients undergoing isolated CABG
January 2022-December 2025

n=612

Y

Excluded patients (n = 62)
« Prior atrial fibrillation or flutter
« Concomitant cardiac procedures
¢ Incomplete perioperative data

Y

Final study population
n =550

Y

Group stratification

POAF group: n = 150 No POAF group: n = 400

Figure 1. Study flow diagram of the isolated cor-
onary artery bypass grafting (CABG) cohort. The
diagram illustrates patient selection, exclusion cri-
teria, and final group stratification according to the
development of perioperative atrial fibrillation
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Table 1. Baseline clinical and procedural characteristics of the study population

Variable POAF (n = 150) No POAF (n = 400) P-value
Age [years] 68 +9 61 £10 < 0.001
Male sex, n (%) 108 (72.0) 300 (75.0) 0.46
Chronic kidney disease, n (%) 27 (18.0) 36 (9.0) 0.003
Left ventricular ejection fraction, % 48 +9 51 8 0.002
Left atrial diameter [mm)] 42 +5 38 +4 < 0.001
Hypertension, n (%) 102 (68.0) 248 (62.0) 0.17
Diabetes mellitus, n (%) 66 (44.0) 154 (38.5) 0.24
Cardiopulmonary bypass time [min] 102 +26 88 +22 < 0.001
Perioperative red blood cell transfusion*, n (%) 69 (46.0) 116 (29.0) < 0.001

Values are presented as mean + standard deviation or number (percentage). All analyses were performed in the complete-case population
(n = 550). *Perioperative red blood cell transfusion refers to transfusion administered intraoperatively or during the early postoperative

period.

Table Il. Early postoperative outcomes according to POAF status

Variable POAF (n = 150) No POAF (n = 400) P-value
Acute kidney injury (KDIGO), n (%) 33 (22.0) 44 (11.0) 0.001
ICU length of stay [days] 3.5+1.8 2.3+1.2 < 0.001
Total hospital length of stay [days] 9.6 £3.2 7.0+2.5 < 0.001
Prolonged mechanical ventilation (> 24 h), n (%) 24 (16.0) 36 (9.0) 0.02
Stroke/transient ischaemic attack, n (%) 4 (2.7) 7 (1.8) 0.52
In-hospital mortality, n (%) 5(3.3) 9 (2.3) 0.50

Values are presented as mean + standard deviation or number (percentage). ICU — intensive care unit, KDIGO — Kidney Disease: Improving

Global Outcomes.

Table Ill. Multivariable predictors of perioperative atrial fibrillation after isolated CAB

Variable 0Odds tatio 95% confidence interval P-value
Age [year] 1.05 1.03-1.07 < 0.001
Left atrial diameter [mm] 1.17 1.11-1.23 < 0.001
Left ventricular ejection fraction (%) 0.97 0.95-0.99 0.01
Chronic kidney disease 1.68 1.05-2.68 0.03
Cardiopulmonary bypass time [min] 1.01 1.00-1.02 0.002
Perioperative red blood cell transfusion* 1.59 1.10-2.30 0.01

Multivariable logistic regression analysis was performed using a complete-case approach. Variables were selected based on clinical
relevance and univariable p < 0.10. Potential collinearity between age and chronic kidney disease was assessed and found to be acceptable.
*Perioperative red blood cell transfusion refers to transfusion administered intraoperatively or during the early postoperative period.

erative red blood cell transfusion were identified
as predictors of POAF.

The forest plot in Figure 2 above shows the
strength of the associations, suggesting that both
patient variables and CABG procedure variables
played a part in the risk of having POAF.

Discussion

What this case study shows is that POAF contin-
ues to be a common complication following isolat-
ed CABG, and that POAF is strongly linked to an in-
creased risk of early morbidity in the postoperative
period. In this contemporary population, POAF also
occurred in more than a quarter of the patients,
which is in keeping with previously published fig-

ures, which have ranged from 20% to 40% in pa-
tients undergoing CABG [1-3]. Notably, the occur-
rence of POAF increased the risk of AKI and length
of stay in both the ICU and in-hospital, but in-hos-
pital mortality was not increased, as previously re-
ported [5-7]. Importantly, the novelty of the present
study lies not in identifying entirely new predictors
of perioperative atrial fibrillation, but in defining
an integrated high-risk perioperative phenotype
within a contemporary CABG population. This phe-
notype-based interpretation provides a clinically
applicable framework that links routinely available
clinical and procedural parameters to early postop-
erative morbidity risk. In contrast to the discovery
of new predictors, the current study focuses on the
importance of a set of common clinical and opera-
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Age [year] | : = 1.05 (1.03-1.07), p < 0.001
Left atrial diameter [mm] _ —m— 1.17 (1.11-1.23), p < 0.001
Left ventricular ejection fraction (%) - 0.97 (0.95-0.99), p = 0.01
Chronic kidney disease - = 1.68 (1.05-2.68), p = 0.03
Cardiopulmonary bypass time [min] 1 ii 1.01 (1.00-1.02), p = 0.002
Red blood cell transfusion - 3 = 1.59 (1.10-2.30), p = 0.01
I 1(IJ° 2 xllO° 3 xI10°

0dds ratio (log scale)

Figure 2. Multivariable predictors of perioperative atrial fibrillation after isolated coronary artery bypass grafting.
Multivariable logistic regression analysis identified advanced age (OR = 1.05, 95% Cl: 1.03-1.07), left atrial di-
ameter (OR = 1.17, 95% Cl: 1.11-1.23), reduced left ventricular ejection fraction (OR = 0.97, 95% Cl: 0.95-0.99),
chronic kidney disease (OR = 1.68, 95% Cl: 1.05-2.68), prolonged cardiopulmonary bypass time (OR = 1.01, 95% Cl:
1.00-1.02), and perioperative red blood cell transfusion (OR = 1.59, 95% Cl: 1.10-2.30) as independent predictors

of POAF

tive variables that tend to combine into a distinct
high-risk perioperative pattern for the develop-
ment of POAF. Older age, the presence of chronic
kidney disease, atrial structural abnormalities, left
ventricular systolic dysfunction, and indicators of
operative stress, such as prolonged cardiopulmo-
nary bypass and perioperative blood transfusions,
have all been individually identified as contributing
factors to postoperative atrial fibrillation in previ-
ous investigations [2, 4, 6-10]. The current study
confirms the significance of these variables within
a comprehensive multivariate model. The finding
of an association between POAF and early postop-
erative morbidity is in keeping with the literature,
which has shown an increase in healthcare utilisa-
tion, prolonged recovery times, and a heightened
incidence of postoperative complications among
patients with atrial fibrillation following cardi-
ac surgery [3-7, 13]. Specifically, the finding of
a marked association between POAF and acute
kidney injury in the current study lends support
to the idea that POAF can be considered a marker
of a state of systemic perioperative stress, rather
than a purely electrical event [6, 9]. A lack of as-
sociation with in-hospital mortality supports the
idea that POAF has a predominantly early effect on
morbidity [5, 7].

From the perspective of a cardiology-oriented
perioperative service, these data have several im-
plications. The identification of patients who are at
risk for POAF, according to easily obtainable clinical,
echocardiographic, and procedural parameters, may
allow for more careful observation for signs of ab-
normal rhythms in the postoperative period, as well

as earlier consultation with the cardiology service
[7, 11]. This may be particularly useful in patients
who have compromised renal function, reduced car-
diac reserve, or have had extensive operative time,
where the presence of POAF often reflects a more
complicated course [6, 9, 10]. However, the present
study was not designed to derive or validate a for-
mal predictive risk model. The identified variables
should therefore be interpreted as indicators of an
increased-risk clinical profile rather than compo-
nents of a weighted prediction tool. Future prospec-
tive studies with dedicated derivation and valida-
tion cohorts are needed to develop and externally
validate a formal risk score for POAF after CABG.
The procedural factors that were independent-
ly associated with the risk of POAF further under-
score the importance of the stress of surgery and
the inflammation process in the pathogenesis of
atrial fibrillation postoperatively. The importance
of cardiopulmonary bypass duration and periop-
erative blood transfusion could be a marker of the
degree of inflammation, instability, and atrial dis-
tention, which have been suggested in the patho-
physiology of atrial fibrillation postoperatively [4,
8, 9]. Although advanced age and chronic kidney
disease are interrelated, both factors were inde-
pendently associated with the development of
POAF, which suggests that kidney dysfunction is
a risk factor for developing atrial fibrillation over
and above the effect of age. This finding is consis-
tent with previous research indicating that post-
operative atrial fibrillation can occur due to sys-
temic inflammatory and metabolic processes and
kidney dysfunction [6, 9, 10]. Cumulatively, the
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current findings indicate that POAF can be used to
distinguish a subset of patients undergoing elec-
tive CABG, who are predisposed to the early post-
operative development of complications. This pre-
disposition can potentially be addressed through
the optimisation of postoperative care, based on
the appreciation of this high-risk subgroup.

Several limitations of this study should be ac-
knowledged. First, the retrospective and single-cen-
tre design may limit the generalisability of the find-
ings. Although consecutive patients were included,
unmeasured confounding factors inherent to ob-
servational studies cannot be completely exclud-
ed. Second, despite the use of continuous telem-
etry monitoring, brief or asymptomatic episodes of
atrial fibrillation may have remained undetected,
potentially leading to underestimation of the true
incidence of POAF. Third, perioperative pharma-
cological strategies, including prophylactic antiar-
rhythmic or beta-blocker use, were not systemati-
cally analysed due to heterogeneity in institutional
practice, and therefore their potential influence on
the occurrence of POAF could not be fully assessed.
Additionally, certain historical clinical variables, in-
cluding detailed prior myocardial infarction history,
previous coronary revascularisation procedures,
prior cerebrovascular events, and formal diagnoses
of heart failure, were not consistently available in
a standardised format within the institutional da-
tabase. Therefore, these variables could not be in-
cluded in the baseline characterisation, which may
limit the comprehensiveness of risk profiling. Fi-
nally, the analysis was restricted to in-hospital out-
comes, and the long-term clinical consequences of
POAEF including late recurrence of atrial fibrillation
or thromboembolic events, could not be evaluated.
In addition, this study was not designed to derive
or validate a weighted clinical risk score; therefore,
the identified predictors should not be interpreted
as a formal prediction model.

In conclusion, in the setting of isolated coro-
nary artery bypass graft surgery, the periopera-
tive occurrence of atrial fibrillation is known to
be a frequent complication, associated with in-
creased morbidity in the early postoperative pe-
riod, but without having any significant effect on
in-hospital mortality. The use of clinical variables
could aid in the stratification of risk in patients, to
provide more intensive cardiology-oriented care in
the early postoperative period.
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