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Abstract

Postoperative atrial fibrillation (POAF) is the most common complication following cardiac surgery. While often considered a transient
and expected complication, recent evidence suggests that POAF is associated with an increased risk of recurrence, thromboembolic
events, and long-term morbidity. Moreover, the management of POAF remains debated, particularly regarding the choice between rate-
and rhythm-control strategies and the use of anticoagulation. A narrative literature review was conducted using the PubMed, the Cochrane
Library, and Google Scholar databases. Studies that focused on adult patients who developed POAF after coronary artery bypass grafting
or valve surgery and addressed at least one of the following were included: recurrence patterns, treatment strategies (rate vs. rhythm
control), stroke risk stratification, or anticoagulation. Studies focusing on nonsurgical atrial fibrillation (AF), pediatric populations, or
animal models were excluded. A total of 45 articles were included for the final analysis. A total of 8 studies evaluated the recurrence
of POAF after discharge. Across these studies, recurrence ranged between 30% and 60%, with many episodes occurring within the first
month and remaining asymptomatic. Continuous monitoring tools, such as implantable loop recorders and handheld electriocardiogram
(ECGs), showed a significantly higher detection rate than usual care. Seven studies compared rate- and rhythm-control strategies; in
most patients, sinus rhythm was maintained regardless of the approach. Rate control, typically with beta-blockers, was favored as a
safer first-line option. However, rthythm control, particularly through catheter ablation, showed improved outcomes in patients with heart
failure or persistent symptoms. Nine studies examined stroke risk. The risk score for stroke in atrial fibrillation (CHA2DS2-VASc)
score, although widely used in the general atrial fibrillation population, was validated primarily in the nonsurgical and transient AF
population and may underestimate short-term thromboembolic risk in the postoperative setting. Some studies reported that stroke risk
increased significantly once the CHA2DS2-VASc score reached >4, highlighting the potential for early postoperative thromboembolism.
Several articles explored whether tools designed for subclinical AF, such as the risk stratification tools for subclinical atrial fibrillation
(SCAF) score, could better stratify POAF risk. Notably, stroke risk increased significantly when episodes of atrial fibrillation exceeded
48 hours, suggesting that both duration and timing post-surgery are important considerations. Nine studies addressed anticoagulation.
Oral anticoagulants, particularly apixaban, were associated with modest reductions in thromboembolic events but also with increased
bleeding complications. Meanwhile, despite eligibility, fewer than 30% of patients received anticoagulation upon discharge. POAF is
a common but underrecognized complication of cardiac surgery that carries a significant risk. Individualized management strategies
guided by early rhythm monitoring and refined risk assessment tools are essential for optimizing outcomes.

Keywords: postoperative atrial fibrillation; rate control; rhythm control; anticoagulation; stroke risk; POAF recurrence; atrial fibrillation
management

1. Introduction

Postoperative atrial fibrillation (POAF) is a common
complication of cardiac surgery, with reported incidence
rates ranging from 25% to over 40% [1]. While fre-
quently considered a benign and expected postoperative
event, mounting evidence suggests that POAF can lead to
serious short- and long-term consequences. It is associated
with an increased risk of ischemic stroke, prolonged hospi-

talization, heart failure exacerbation, and long-term mortal-
ity [2,3].

Despite its high incidence and well-documented risks,
the management of POAF remains a clinical gray zone.
Multiple treatment strategies exist, ranging from rate con-
trol to aggressive heart rhythm restoration. The use of anti-
coagulation remains debated, with significant variability in
clinical practice. Current guidelines from leading cardio-
vascular societies offer divergent recommendations, largely
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Table 1. Summary of literature search and study selection process (PRISMA-style).

Steps  Description Number of articles found (n)
1 Records identified through database searching (PubMed, Cochrane Library, Google Scholar) 412

2 Records after duplicates removed 334

3 Full-text articles assessed for eligibility 81

4 Full-text articles excluded (non-surgical AF, pediatric, animal, case-reports) 36

5 Studies included in the final review 45

AF, atrial fibrillation.

based on data derived from patients with non-surgical atrial
fibrillation [4,5]. As aresult, clinical practice varies widely,
and therapeutic decisions are often based on institutional
preferences rather than robust, targeted evidence.

Additionally, increasing attention has been directed
toward the recurrence of POAF and its association with
thromboembolic events. Although most patients are dis-
charged from the hospital in sinus rhythm, continuous post-
operative heart monitoring has revealed that atrial fibrilla-
tion frequently recurs in the weeks following surgery, of-
ten without any clinical symptoms [3,6]. These episodes
present a challenge for stroke risk stratification and have
raised ongoing uncertainty regarding the need for antico-
agulation in this population. While the CHADS, score re-
mains the standard tool for assessing stroke risk in atrial fib-
rillation, its applicability in the context of transient POAF
is not well established [7]. It is important to note bleeding
risks associated with anticoagulation such as gastric bleed-
ing, hemorrhagic stroke, and cardiac tamponade.

The optimal management of POAF remains uncertain,
and a review of current evidence is important to guide clin-
ical practice. This article aims to critically evaluate four
key aspects of postoperative atrial fibrillation in the liter-
ature: (1) recurrence of atrial fibrillation and its temporal
patterns after cardiac surgery; (2) the effectiveness of rate
versus rhythm control strategies; (3) stroke risk stratifica-
tion in the POAF population; and (4) the effectiveness of
anticoagulation. By synthesizing recent findings from ran-
domized trials, observational studies, and expert guidelines,
we seek to clarify unresolved questions and support a more
individualized, evidence-informed approach to the manage-
ment of POAF.

2. Material and Methods

A narrative literature review was conducted to synthe-
size current evidence on POAF. Searches were performed
in PubMed, the Cochrane Library, and Google Scholar for
articles published between January 2015 and March 2024
using the following Boolean combinations: (“postoperative
atrial fibrillation” OR “POAF”) AND (“cardiac surgery”
OR “CABG” OR “valve surgery”) AND (“management”
OR “recurrence” OR “stroke risk” OR “anticoagulation™).
The most recent studies published in the last five years were
prioritized to ensure that the review reflects the most current
evidence and contemporary clinical practice. Only English-

language studies involving adult patients were included. El-
igible studies reported POAF following coronary artery by-
pass grafting (CABG), valve, or combined cardiac proce-
dures and addressed at least one of the following domains:
recurrence, management strategies, stroke risk, or anticoag-
ulation. Non-surgical atrial fibrillation (AF), pediatric, ani-
mal, and case-report studies were excluded. Reference lists
of included articles were also screened manually to ensure
completeness. The study identification and selection pro-
cess is summarized in Table 1, which outlines the number
of records identified, screened, and included in accordance
with a PRISMA-style approach.

A total of three reviewers independently screened the
titles and abstracts for relevance. Studies were included if
they focused on adult patients who developed POAF after
CABG or valve surgery, and if they addressed one or more
of the following key topics: (1) the recurrence and timing
of POAF, (2) comparison between rate and rhythm control
strategies, (3) stroke risk stratification, and (4) the role of
anticoagulation. Studies limited to nonsurgical atrial fib-
rillation, animal models, or pediatric populations were ex-
cluded.

Forty-five articles were ultimately included. From
each study, data were extracted regarding sample size,
study design, outcomes of interest, and type of interven-
tion. The emphasis was placed on synthesizing clinically
relevant findings and their potential implications in real-
life practice. Given the narrative nature of this review, no
formal risk of bias assessment was applied. Emphasis was
instead placed on clinical relevance and consistency across
studies. This review did not involve human or animal sub-
jects and thus did not require any ethical approval.

3. Results

As shown in Fig. 1, a total of 45 studies were included
in this review, covering four primary areas: recurrence of
POAF, comparison of rate versus rhythm control strategies,
stroke risk stratification and anticoagulation. Table 2 (Ref.
[1,2,6,8—10]) summarizes all key research papers used in
each subsection.

Eight studies evaluated the recurrence patterns of
POAF following discharge after cardiac surgery [1,6].
These studies primarily aimed to assess the time interval
between the surgery and the recurrence of atrial fibrilla-
tion, as well as the presence of any associated symptoms.
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Table 2. Summary of key studies on postoperative atrial fibrillation (POAF) by subcategory: recurrence, management

strategies, stroke risk, and anticoagulation.

Author (Year) Design Population N Focus/intervention Key findings Domain
Sandgren et al.  Prospective cohort ~ CABG 40 ILR +handheld ECG  68% incident AF; 42%  Recurrence
(2021) [6] recurrence; ILR detected

more asymptomatic AF

than usual care
Abdelmoneim  Cohort (ILR) CABG/Valve 42 ILR monitoring High recurrence be- Recurrence
et al. (2021) yond discharge; many

(1]
Wang et al. Systematic review CABG + 540,209

(2022) [2] & meta-analysis Valve

Gillinov et al. RCT CABG/Valve 2109
(2016) [8]

Fragdo- Systematic review CABG + 15,000+
Marques ef al. & meta-analysis Valve

(2021) [9]

Matos et al.  Registry CABG 160,000

(2021) [10]

episodes asymptomatic
Registry/meta- POAF associated with  Stroke Risk
analysis 1 short- and long-term
stroke risk
Rate vs Rhythm 95.9% sinus thythmat 60 Rate vs Rhythm
days; no difference in re-
currence nor mortality
Anticoagulation No significant stroke  Anticoagulation
reduction with OAC;
bleeding inconsistently

reported
Amiodarone + Oral Combo therapy | stroke  Anticoagulation
Anticoagulation by 35% without 1 bleed-
(OAC) ing

CABG, coronary artery bypass grafting; IRL, implantable loop recorder; RCT, randomized control trial; ECG, electrocardiogram; OAC, oral

anticoagulation; Arrow up: increased; Arrow down: decreased.

POAF Study Category (Total = 45)

14

[Ref. 5, 8, 11, 18, 20-27]
12 A

[Ref. 1, 3, 4, 6, 13-17, 19, 45]

10 A

Number of Studies

[Ref. 9, 10, 12, 35-44]

[Ref. 2, 7, 28-34]

Recurrence Rate vs Rhythm

Stroke Risk Anticoagulation

Fig. 1. Distribution of studies by clinical key domain. Overview of the 45 studies included in this narrative review, organized into

four key domains of POAF: recurrence patterns, rate vs rhythm control strategies, stroke risk stratification, and anticoagulation. POAF,

postoperative atrial fibrillation.

A variety of thythm monitoring strategies were employed,
including 24-hour Holter monitors, handheld ECG devices
(such as iIECGQG) and implantable loop recorders. These mon-
itors enabled continuous rhythm surveillance in the weeks
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to months following hospital discharge. Across the studies,
there was considerable variability in the timing of recur-
rence, with some AF episodes occurring within days of dis-
charge and others occurring weeks later. A significant pro-
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portion of these recurrences were asymptomatic, emphasiz-
ing the importance of continuous rhythm monitoring even
in patients who are clinically stable at hospital discharge.

Seven studies assessed rate versus rhythm treatment
strategies in the management of POAF [8,11]. Rate con-
trol commonly involved beta-blockers while rhythm control
strategies included two types of cardioversions: electrical
cardioversion and pharmacological cardioversion. Among
antiarrhythmic pharmacological options, amiodarone and
sotalol are the most widely used. One study specifically
compared the safety and effectiveness of sotalol versus
amiodarone in the postoperative setting, which is further
explored in the discussion section. Moreover, two studies
compared catheter ablation to medical therapy in patients
with heart failure, and the remaining four evaluated rate ver-
sus rhythm treatment strategies.

A total of nine studies explored the relationship be-
tween POAF and thromboembolic risk [2]. These studies
assessed the temporal relationship between POAF and a
thromboembolic event, its associated risk factors and any
short- and long-term consequences. Moreover, several arti-
cles focused on how to prevent such ischemic events using
stroke-risk predictor models such as the CHA3DS5-VASc
score. Others examined whether tools developed for sub-
clinical atrial fibrillation, such as the subclinical atrial fibril-
lation (SCAF) score, could better capture the risk profile for
POAF patients specifically. Overall, this shows the impor-
tance of having effective tools to accurately assess stroke
risk in patients with POAF.

A total of nine studies explored anticoagulation strate-
gies in POAF, focusing on identifying the appropriate tim-
ing for its initiation and determining which type of anti-
coagulation provides optimal stroke protection while min-
imizing bleeding-related complications [9,10,12]. Across
these studies, multiple subjects were addressed including
whether transient episodes of POAF require anticoagula-
tion treatment and how the timing of initiation influences its
outcomes. Also, various types of agents were evaluated in-
cluding warfarin and direct oral anticoagulants such as apix-
aban, rivaroxaban, and dabigatran to try to highlight differ-
ences in safety profiles and bleeding complications among
the various agents. Additionally, several studies reported
the outcomes related to ischemic stroke prevention, while
also documenting complications associated with anticoag-
ulation treatments such as gastrointestinal bleeding, hemor-
rhagic stroke, and pericardial complications (tamponade).
Together, these studies provided important insight into the
decision-making process for anticoagulation, helping de-
fine when treatment is beneficial and when it may pose un-
necessary risk.

4. Discussion

Despite decades of research, the optimal management
of POAF remains unclear. While often dismissed as a
transient arrhythmia, accumulating evidence suggests that

POAF is not a completely benign condition. This review
discusses the variability in its recurrence and stroke risk, as
well as the conflicting data around treatment strategies, par-
ticularly regarding rhythm/rate control and anticoagulation.

4.1 Recurrence Pattern in POAF

POAF remains one of the most frequent complications
post-cardiac surgery. Despite patients being discharged in
sinus rhythm and frequently receiving antiarrhythmic thera-
pies such as amiodarone and sotalol, recurrence rates within
the first month ranged between 30% and 60% across stud-
ies [6,13—18]. Continuous monitoring tools, including im-
plantable loop recorders and handheld ECGs, revealed that
many episodes were asymptomatic and would have gone
entirely undetected if monitoring devices were not used
[6,19].

The surveillance for early atrial fibrillation recurrence
after cardiac surgery (SEARCH-AF) trial demonstrated that
nearly 20% of patients had atrial fibrillation recurrences
lasting over 6 minutes when monitored continuously with
a wearable ECG patch, compared to only 1.7% detection
in those followed through usual care [20]. These find-
ings show that relying only on symptoms is not enough
and that early rhythm monitoring can be very useful, es-
pecially for high-risk patients. Without this, silent recur-
rences with potential thromboembolic consequences may
be missed. Several studies reported that AF episodes tended
to recur within the first 30 days, although late recurrences
(up to a year) were also observed [1,14]. While these later
episodes were often shorter in duration, their clinical signif-
icance remains under debate. Even more concerning is that
although approximately 80% of postoperative patients met
the criteria for anticoagulation, only 20% were treated [19],
suggesting a major gap in post-surgical stroke prevention.
Altogether, these findings show that AF requires closer,
long-term surveillance. Integrating continuous monitoring
into routine post-discharge care may be essential to iden-
tify silent recurrences and adapt treatment strategies accord-

ingly.

4.2 Rate vs Rhythm Control

Although the distinction between rate and rhythm con-
trol is clinically less significant in cardiac surgery patients
due to the high rates of spontaneous conversion to sinus
rhythm, the management of POAF often still involves a de-
cision between both options. Rate control (beta-blockers) is
generally favored as a first-line strategy due to their safety
profile. In fact, beta-blockers reduce atrial ectopy by de-
creasing automaticity, which directly lowers the incidence
of atrial fibrillation. However, this choice is not always
straightforward. Most patients spontaneously convert to si-
nus rhythm post-op, making rate control sufficient in most
cases. However, this assumption does not universally hold,
especially in those with structural heart disease, recurrent
symptoms, or prolonged AF episodes [21-23].
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Category Sotalol Amiodarone
Guidelines Yes
Maintenance of Sinus Rhythm 39% 60%
Antiarrhythmic Class Effect Class 2 and 3 Class 1,2, 3,and 4
LVEF Requirement =41% No restriction
Metabolism Renal Hepatic

Side Effects

Torsades de Pointes / QTc

QTc / Pulmonary / Hepatic / Thyroid

Addition of Beta-blockers

Yes

Drug Interactions

Not really

Warfarin / Digoxin / Colchicine

Fig. 2. Comparison of sotalol and amiodarone for rhythm control in postoperative atrial fibrillation. Data adapted from SAFE-T

trial [25] and subsequent guideline summaries [5,27]. The table contrasts key clinical features, efficacy, contraindications, and safety

considerations relevant to the postoperative context. SAFE-T, sotalol amiodarone atrial fibrillation efficacy trial; QTc, corrected QT

interval.

Several trials support a rate-first approach, empha-
sizing that rhythm control does not significantly improve
short-term outcomes such as recurrence rates, length of
stay, or mortality in the average postoperative patient [8,
11,22]. 95.9% of patients, regardless of treatment strategy,
maintained sinus rhythm 60 days post-operation, suggest-
ing that spontaneous recovery is common and aggressive
rhythm control is often unnecessary [8].

That being said, a few special cases still need to
be considered. In high-risk patients, particularly those
with left ventricular heart failure, thythm control through
catheter ablation accompanied by medical therapy has
demonstrated substantial benefits, including reduced mor-
tality and hospitalizations compared to rate control alone
[21,24]. These findings, although not exclusive to surgi-
cal patients, suggest that thythm control may be the main
choice in some populations, such as patients with parox-
ysmal AF as well as patients at risk of cognitive decline.
When rhythm control is prioritized medically, the choice
often lies between amiodarone and sotalol. Although no
randomized controlled trial has directly compared these
two drugs in POAF, the sotalol amiodarone atrial fibril-
lation efficacy trial (SAFE-T) trial in patients with preva-
lent AF (non-surgical population) showed that amiodarone
was more effective than sotalol in maintaining sinus rhythm
[16,25,26]. However, its use still requires vigilance due to
potential hepatic, thyroid, and pulmonary toxicity. Sotalol,
while in terms of drug interactions is cleaner and metab-
olized renally, is also contraindicated in patients with re-
duced left ventricular ejection fraction (LVEF) or with left
ventricular hypertrophy (LVH) and carries a five percent
risk of torsades de pointes with corrected QT interval (QTc)
prolongation. This explains sotalol’s disappearance from
most recent guidelines. The primary differences between
amiodarone and sotalol are shown in Fig. 2 (Ref. [5,25,27]).
Some evidence suggests that early rhythm intervention, par-
ticularly in symptomatic or persistent cases, may prevent
long-term complications and reduce the frequency of ar-
rhythmia [28].
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Finally, it is worth considering additional strategies
that may help reduce the burden of postoperative AF in se-
lect patients. Mineralocorticoid receptor antagonists like
spironolactone can be valuable in supporting atrial remod-
eling and hemodynamic stability, especially in patients with
underlying hypertension or renal dysfunction. When it
comes to beta-blockers, tailoring their choice and dosing
schedule is crucial. Metoprolol, though commonly used,
may not offer consistent coverage throughout the day, par-
ticularly in patients with rapid metabolism. In contrast,
bisoprolol, when given twice daily, seems to provide more
stable rate control with less hypotension, making it a practi-
cal option in the early postoperative period. Some surgical
teams have also integrated left atrial appendage exclusion
as a preventive measure, recognizing its potential to reduce
thromboembolic risk even in patients without pre-existing
AF. These approaches reflect a shift toward more individu-
alized, physiology-based prevention strategies.

Ultimately, the decision between rate and rhythm con-
trol should not be rigid but flexible according to patient-
specific factors. In reality, the decision is often shaped by
chance and how the clinical course unfolds. A 3-month
period can act as a blinding phase, after which a strategy
can be defined. This highlights the importance of 3-month
follow-up and clear communication between surgery, car-
diology, and primary care.

4.3 Stroke Risk Stratification Strategies

Effective stroke prevention is essential in POAF,
which has been linked to higher rates of late stroke and sub-
sequent long-term mortality [29]. Preventing stroke in the
context of POAF requires careful risk stratification rather
than a one-size-fits-all approach. Short-term stroke rates
are significantly elevated in patients with POAF compared
to those in sinus rhythm, with the risk particularly pro-
nounced after valve surgery or combined procedures [2].
As illustrated in Fig. 3 (Ref. [2]), the absolute risk of stroke
in the POAF group reached 4.5%, nearly doubling that of
the non-POAF population at 2.5%. Although the long-term
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Fig. 3. Incidence of stroke incidence in patients with and without POAF after CABG and valvular surgery. Data adapted from
Wang et al. [2]. Short-term refers to <30 days post-surgery, long term refers to >1 year follow up. Error bars represent 95% confidence
intervals.
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Fig. 4. Stroke risk in subclinical atrial fibrillation (SCAF) by episode duration and CHADS> score. Stroke risk associated with
SCAF, showing that only episodes lasting >24 h significantly increase ischemic stroke risk. Annual stroke risk is also stratified by
CHADS:, score, with higher scores corresponding to greater risk. Data adapted from the ASSERT trial [32]. CHADS, score for stroke risk

in atrial fibrillation (mentioned above); ASSERT, asymptomatic stroke and systemic embolism in patients with recorded tachyarrhyth-

mias.

absolute stroke risk is lower, it remains elevated compared Risk stratification in POAF is far from straightfor-
to non-POAF patients, suggesting that the risk extends be- ward. While the CHA;DS»-VASc score remains a corner-
yond hospitalization [30,31]. stone in guiding anticoagulation for general atrial fibrilla-
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<0.001 0.40
(0.27 - 0.60)

0.88
(0.77 - 1.00)

Intracranial 0.31
bleed (0.20 - 0.47)

Total death 0.91
(0.80 - 1.03)

Dabigatran 110 mg Dabigatran 150 mg Rivaroxaban Apixaban
vs. warfarin vs. warfarin vs. warfarin vs. warfarin
RR RR RR RR
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
Stroke 0.91 0.66 < 0.001 0.88 0.79 <0.01
(0.74-1.11) (0.53-0.82) (0.74 - 1.03) (0.66-0.95)
Major bleed 0.80 0.003 0.93 1.04 X 0.69 < 0.001
(0.69 - 0.93) (0.81-1.07) (0.90 - 1.20) (0.60 - 0.80)

< 0.001 0.67 : 0.42

< 0.001
(0.47- 0.93) (0.30 - 0.58)

0.92 . 0.89
(0.82 - 1.03) (0.80 - 0.99)

0.048

Blue shading = statistically significant.

Fig. 5. Major outcomes in anticoagulated patients with atrial fibrillation (general AF population). Comparison of dabigatran,

rivaroxaban, and apixaban versus warfarin in randomized trials of the general AF population (not POAF-specific). Outcomes include

stroke, major bleeding, intracranial bleeding, and total mortality. Results are provided as relative risk (RR) with 95% confidence intervals.

Blue shading indicates statistical significance. Adapted from [39]. This figure is included to provide contextual evidence, as large-scale

randomized trials specifically in POAF are lacking.

tion, its reliability in the postoperative context is less cer-
tain. Although stroke risk increases significantly once the
CHA3DS5-VASc score reaches 4 or more [7], this thresh-
old may carry a different significance in surgical patients.
For example, a postoperative cardiac surgery patient with a
CHA3DS5-VASc of 4 has an estimated annual stroke risk
of only 2.3%, which corresponds to a score of 2 in the gen-
eral AF population where anticoagulation is usually recom-
mended. This suggests that postoperative patients may re-
quire a higher score to derive a similar net benefit from an-
ticoagulation, and relying on the same cutoffs used in the
general population may underestimate thromboembolic risk
in this setting.

Adding to this complexity is the presence of SCAF,
often detected only through implantable monitors or pace-
makers. As shown in Fig. 4 (Ref. [32]), only SCAF
episodes exceeding 24 hours clearly raise the risk of stroke
[32-34], while shorter episodes appear less concerning.
However, the apixaban for the reduction of thrombo-
embolism in patients with device-detected subclinical atrial
fibrillation (ARTESiA) trial showed that in high-risk pa-
tients, even briefer episodes might justify anticoagulation
if the bleeding risk is acceptable. This aligns with findings
from the SEARCH-AF study, previously discussed in the
section Recurrence Patterns of POAF, which revealed that
a substantial number of patients develop subclinical AF af-
ter cardiac surgery. In practice, there is a growing trend to
anticoagulate SCAF based on increasingly shorter episodes.
These findings demonstrate that CHA;DS5-VASc alone is
not enough; it must be interpreted within a broader clinical
context [35].
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4.4 Anticoagulation: Gaps Between Guidelines and
Practice

Moreover, anticoagulation is underused. Fewer than
30% of eligible patients receive treatment within the first
30 days, even with evidence of increased stroke risk and
a low number needed to harm (NNH) [36]. Clinicians re-
main caught between minimizing bleeding and preventing
embolic complications [37].

Large observational studies report that only 25% to
30% of patients receive oral anticoagulation after cardiac
surgery, a rate that is strikingly low given the perceived
stroke risk in this population [9,38]. This cautious approach
reflects the ongoing uncertainty regarding the true benefit of
anticoagulation in POAF, especially when weighed against
its potential bleeding harms. In clinical practice, the de-
cision to initiate anticoagulation is often influenced by the
surgeon, who may be particularly hesitant due to the risk of
complications such as tamponade, which can lead to reoper-
ation and may be viewed as a failure of the surgery itself. In
addition, variability arises from differences between surgi-
cal centers, surgeon preference, patient comorbidities, and
the absence of POAF-specific recommendations in major
guidelines.

As shown in Fig. 5 (Ref. [39]), the role of antico-
agulation in POAF is anything but clear-cut. In cardiac
surgery patients, a meta-analysis of ten retrospective studies
showed that oral anticoagulation lowered the risk of throm-
boembolic events by 32% (OR 0.68, 95% CI: 0.47-0.96),
which seems promising on the surface. But that benefit
came with a trade-off: a significantly higher risk of major
bleeding, nearly four times as high as those not anticoag-
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Favors dabigatran ~€—— ‘ —> Favors apixaban

Major bleeding 0.99(0.86 - 1.12)

ICH & 1.08 (0.75 - 1.55)

Gl @ 1.04 (0.83 - 1.32)

Other —O+— 0.96 (0.83 - 1.12)

CRNM e 1.03(0.95-1.12)

Gl @ 1.24 (1.07 - 1.44)

Other — 0.95 (0.85 - 1.05)

ANY BLEEDING I 1.03(0.96 - 1.11)
6 oﬁs 1.0 175 2‘,0

Hazard ratio (95% Cl)

Fig. 6. Adjusted bleeding risks in dabigatran vs apixaban (general AF population, real-world data). Forest plot comparing adjusted

bleeding risks between dabigatran and apixaban in the general AF population. Outcomes include major bleeding, intracranial hemorrhage

(ICH), gastrointestinal bleeding (GI), clinically relevant non-major bleeding (CRNM), and overall bleeding events. Data adapted from

registry-based real-world evidence [39]. This analysis provides contextual safety insights relevant to anticoagulant selection but should

not be interpreted as POAF-specific evidence.

ulated (OR 4.30, 95% CI: 3.69-5.02). And when it came
to overall survival, there was no meaningful improvement
(OR 0.93, 95% CI: 0.70—1.22). In non-cardiac surgical pa-
tients, the picture was even less reassuring. There was not
even a statistically significant reduction in thromboembolic
events, despite the same elevated bleeding risk.

The inconsistency across studies and the absence of
randomized trials show the limitations of current evidence.
While a few studies hint at the benefit of anticoagulation,
the overall picture remains mixed. For instance, a large
retrospective study of over 254,000 patients with POAF
found that anticoagulation led to a 0.8% absolute reduc-
tion in thromboembolic events, translating to eight strokes
prevented per 1000 patients. However, it also reported an
additional five bleeding events per 1000 patients [38]. Sim-
ilarly, in the Fragdo-Marques meta-analysis of over 15,000
POAF patients, anticoagulation did not significantly reduce
stroke rates and only showed a non-significant trend toward
reduced mortality [9]. Bleeding risks were inconsistently
reported, adding further uncertainty.

Interestingly, among patients not anticoagulated but
discharged on amiodarone alone, the stroke and bleeding
rates remained low, suggesting that short-term anticoagu-
lation may not always be necessary when rhythm control
is used. Even more compelling, those discharged on both
amiodarone and anticoagulation experienced a 35% reduc-
tion in early stroke without an increase in bleeding, pointing
to a potential synergistic benefit when the two therapies are
combined [10].

When anticoagulation is initiated in POAF, the choice
of agent requires careful consideration. Warfarin, while his-
torically the standard anticoagulant agent, is less favorable
in a cardiac postoperative setting due to challenges main-
taining therapeutic International Normalized Ratio (INR)
and its association with early tamponade events [40,41].
Direct oral anticoagulants (DOACs) have increasingly re-
placed it, offering more predictable pharmacokinetics and
fewer monitoring requirements [26,42]. Among them,
apixaban consistently shows the most favorable safety pro-
file, significantly reducing both major and intracranial
bleeding compared to warfarin, while preserving stroke
protection as seen in Fig. 6 (Ref. [39]). However, apixa-
ban’s antidote (andexanet alfa) can interfere with anticoag-
ulation monitoring during surgery, which presents a chal-
lenge if urgent reoperation is needed. In contrast, dabiga-
tran’s antidote (idarucizumab) can be used safely in surgical
settings, as recognized by European anesthesiology guide-
lines. It is important to note that the comparative data pre-
sented in Fig. 5 and Fig. 6 are derived from a non-specific
POAF population and thus should be interpreted as contex-
tual rather than direct evidence for the postoperative setting.
In addition, patients with mechanical valves require lifelong
warfarin therapy, limiting the applicability of DOACs to
CABG or bioprosthetic valve patients.

Dabigatran, on the other hand, provides even stronger
stroke prevention, but at a cost: it significantly increases
the risk of gastrointestinal bleeding, with a number needed
to harm (NNH) of approximately 200 over two years. In
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real-world studies, as shown in Fig. 6, patients on dabiga-
tran experienced 24% more gastrointestinal bleeding (GI)
bleeds compared to those on apixaban. Additionally, some
data suggest that apixaban may carry a slightly higher risk
of venous or arterial thrombosis compared to dabigatran,
particularly in the early postoperative period.

Cardiac tamponade is a serious but under-recognized
complication of anticoagulation therapy following cardiac
surgery. It typically presents in two forms: early tam-
ponade and late tamponade. Early tamponade is bleeding-
related and often triggered by anticoagulation, while late
tamponade, also called post pericardiotomy syndrome, is
inflammatory in nature and may also involve pericardial ef-
fusions [43]. The risk is particularly relevant in the first
month postoperatively. Recent data suggest that early use
of DOACS, particularly apixaban, may lower bleeding-
related complications compared to warfarin and thereby re-
duce tamponade risk [12]. Beyond anticoagulant selection,
anti-inflammatory strategies may offer additional protec-
tion. The COPPS-2 trial demonstrated that colchicine re-
duced the incidence of postpericardiotomy syndrome with
a number needed to treat (NNT) of 10, although its ef-
fect on postoperative atrial fibrillation and effusions was
more modest [44]. While gastrointestinal intolerance was
more frequent, serious adverse events were rare, reinforcing
colchicine’s role as a potentially useful adjunct in high-risk
patients [23,45].

5. Limitations

A limitation of this review is that most included stud-
ies pooled CABG, valve surgery patients and mixed surgi-
cal populations, with only one [2] reporting the outcomes
separately. This heterogeneity may limit the generalizabil-
ity of the findings, as the hemodynamic context and ar-
rhythmogenic mechanisms differ substantially between dif-
ferent surgical subtypes. Furthermore, the included liter-
ature encompasses diverse study designs such as random-
ized controlled trials, registry analyses, and meta-analyses,
with varying follow-up durations and endpoint definitions,
which may result in some variability in reported outcomes.
Finally, several studies did not exclusively focus on POAF,
and certain data were derived from broader AF populations
to only to provide context. Together, these factors high-
light both the current evidence gaps and the need for more
uniform, procedure-specific, and prospective investigations
dedicated to POAF.

6. Conclusion

POAF remains one of the most frequent complications
of cardiac surgery. While often dismissed as transient, ac-
cumulating evidence highlights its recurrence potential, as-
sociation with stroke, and contribution to long-term mor-
bidity.

This review underscores several key insights. First,
recurrence of POAF is common, especially within the first
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month, and is often asymptomatic. Second, while rate
control remains the pragmatic first-line approach for most
patients, rhythm control may offer benefits in select sub-
groups, particularly those with heart failure or persistent
symptoms. Third, stroke risk stratification in POAF is in-
adequately served by current tools like CHA2DS,-VASc,
which may not fully capture short-term thromboembolic
risk after surgery. Lastly, anticoagulation decisions must
carefully weigh bleeding risk, especially in the early post-
operative period, but emerging data, particularly favoring
DOAC: like apixaban, suggest its role for POAF.

Ultimately, the management of POAF should be indi-
vidualized, guided by patient-specific risk factors, AF bur-
den, and clinical trajectory. A one-size-fits-all approach is
no longer defensible. Looking forward, the field urgently
requires POAF-specific risk prediction models, randomized
trials of anticoagulation, and broader evaluation of early
rhythm-monitoring strategies. Bridging these gaps remains
essential to improve outcomes for patients undergoing car-
diac surgery.
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