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BACKGROUND: The long-term impact of new-onset postoperative atrial fibrillation (POAF) after coronary artery bypass grafting
and the benefit of early-initiated oral anticoagulation (OAC) in patients with POAF are uncertain.

METHODS AND RESULTS: All patients who underwent coronary artery bypass grafting without preoperative atrial fibrillation in
Sweden from 2007 to 2015 were included in a population-based study using data from 4 national registries: SWEDEHEART
(Swedish Web System for Enhancement and Development of Evidence-based Care in Heart Disease Evaluated According
to Recommended Therapies), National Patient Registry, Dispensed Drug Registry, and Cause of Death Registry. POAF was
defined as any new-onset atrial fibrillation during the first 30 postoperative days. Cox regression models (adjusted for age,
sex, comorbidity, and medication) were used to assess long-term outcome in patients with and without POAF, and potential
associations between early-initiated OAC and outcome. In a cohort of 24 523 patients with coronary artery bypass grafting,
POAF occurred in 7368 patients (30.0%), and 1770 (24.0%) of them were prescribed OAC within 30 days after surgery. During
follow-up (median 4.5 years, range 0-9 years), POAF was associated with increased risk of ischemic stroke (adjusted hazard
ratio [aHR] 1.18 [95% CI, 1.05-1.32]), any thromboembolism (ischemic stroke, transient ischemic attack, or peripheral arterial
embolism) (@HR 1.16, 1.05-1.28), heart failure hospitalization (@HR 1.35, 1.21-1.51), and recurrent atrial fibrillation (aHR 4.16,
3.76-4.60), but not with all-cause mortality (@aHR 1.08, 0.98-1.18). Early initiation of OAC was not associated with reduced risk
of ischemic stroke or any thromboembolism but with increased risk for major bleeding (@aHR 1.40, 1.08-1.82).

CONCLUSIONS: POAF after coronary artery bypass grafting is associated with negative prognostic impact. The role of early OAC
therapy remains unclear. Studies aiming at reducing the occurrence of POAF and its consequences are warranted.
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that POAF is associated with an increased long-term
risk for death and thromboembolic complications.®"
In contrast, Butt et al reported recently from a large

is the most common arrhythmia after coronary

New-onset postoperative atrial fibrillation (POAF)
artery bypass grafting (CABG).""* While several

studies have demonstrated that POAF is associated
with an increased incidence of short-term complica-
tions after CABG,%8 the long-term consequences of
POAF remain uncertain. Some studies have shown

Danish cohort study that patients with CABG with
and without POAF had similar long-term thromboem-
bolic risk.'® In that study, long-term outcome was also
compared between patients with POAF and matched
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CLINICAL PERSPECTIVES

What Is New?

e Postoperative atrial fibrillation after coronary
artery bypass grafting was in the present large
population-based study associated with in-
creased long-term risk of ischemic stroke,
thromboembolism, heart failure hospitalization
and recurrent atrial fibrillation, but not with all-
cause mortality.

e FEarly initiation of oral anticoagulation in pa-
tients with postoperative atrial fibrillation was
not associated with reduced long-term risk of
ischemic stroke or thromboembolism, but with
increased risk for major bleeding.

What Are the Clinical Implications?

e Postoperative atrial fibrillation after coronary ar-
tery bypass grafting is associated with negative
prognostic impact.

e The role of early oral anticoagulation therapy in
patients with postoperative atrial fibrillation re-
mains unclear.

e The results support an individualized antico-
agulation strategy in patients with postoperative
atrial fibrillation, based on stroke risk and bleed-
ing risk.

Nonstandard Abbreviations and Acronyms

aHR adjusted hazard ratio
OAC oral anticoagulation
POAF new-onset postoperative atrial fibrillation

nonsurgical patients with incident nonvalvular atrial
fibrillation. Interestingly, patients with POAF after
CABG had markedly better long-term outcome than
nonvalvular atrial fibrillation patients in terms of lower
thromboembolic risk, lower mortality risk and lower
risk of recurrent hospitalization for AF. These findings
question if observations and treatment recommenda-
tions from studies in nonvalvular atrial fibrillation pa-
tients can be directly extrapolated to the POAF setting.

Current international guidelines recommend that
oral anticoagulation (OAC) should be considered in
patients who develop POAF after cardiac surgery
(Class lla, level of evidence B).'"®'" This recommen-
dation is, however, based on only 1 study in cardiac
surgery patients’ and the experience from nonval-
vular atrial fibrillation patients. Historically, only a lim-
ited proportion of cardiac surgery patients with POAF
after CABG have been treated with OACs (8.4% to
23%).11151819 Further studies investigating the role
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of OAC in POAF after cardiac surgery are therefore
warranted.

In the present large population-based nationwide
study, we investigated if POAF after CABG is associ-
ated with increased long-term risk of morbidity and/or
mortality, which was our hypothesis. In addition, we
explored if early initiation of OAC after CABG was as-
sociated with a reduced thromboembolic risk.

METHODS

Study Design and Study Population

This was an observational, nationwide, population-
based, longitudinal registry-based cohort study
complying with the Declaration of Helsinki and ap-
proved by the regional Human Research Ethics
Committee in Gothenburg, Sweden (approval num-
ber 139-16). The Ethics Committee waived the need
for individual patient consent. The study population
comprised all Swedish residents >18 years’ old who
underwent first-time isolated CABG from January 1,
2007 to December 31, 2015. Patients were included
in the study if they had had no previous history of
AF, if they had not undergone any concomitant sur-
gical procedures, and if they were alive on the 31th
postoperative day. Patients were considered to
have POAF when there was no documentation of
previous AF after 1997 and they (1) were reported
in the SWEDEHEART (Swedish Web System for
Enhancement and Development of Evidence-based
Care in Heart Disease Evaluated According to
Recommended Therapies) registry to have devel-
oped new-onset AF during the index hospitalization,
or (2) had been assigned a new AF diagnosis dur-
ing the first 30 postoperative days in the Swedish
National Patient Registry, or (3) had undergone elec-
trical cardioversion during the index hospitalization.
For the anticoagulation analysis, patients treated with
OACs before surgery were excluded. A flow chart
of the patients who were included and excluded is
presented in Figure 1. All included patients were fol-
lowed until death, emigration, or the end of the study
period (December 31, 2015) using the unique per-
sonal identification number.

Data Sources

The study population was identified in the Swedish Heart
Surgery Registry, which is a part of the SWEDEHEART
registry.?° All patients who have undergone cardiac sur-
gery in Sweden since 1992 are included in the regis-
try with detailed information on clinical and operative
characteristics. In addition, data from 3 other national
registries and databases were linked and combined
with the information in SWEDEHEART, as previously
described.?’
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Figure 1.

Flow chart of included and excluded patients.

CABG indicates coronary artery bypass grafting; OAC, oral anticoagulant; and POAF, postoperative atrial

fibrillation.

Information on medical history before the CABG
procedure, including preoperative AF, was ob-
tained from the SWEDEHEART registry and from the
National Patient Registry. The latter is a nationwide
registry established in 1987 containing detailed infor-
mation on all hospitalizations and hospital-affiliated
outpatient visits including diagnoses, length of stay,
and discharge dates in Sweden. The National Patient
Registry is validated annually by the Swedish Board
of Health and Welfare??; most diagnoses have a valid-
ity of 85% to 95%.2° Information on baseline and out-
come variables was obtained using the International
Classification of Diseases, Tenth Revision (ICD-10). A
list of the codes used to define conditions of interest
is given in Table S1.

Information on medications dispensed after dis-
charge was obtained from the Dispensed Drug
Registry using anatomical therapeutic chemical clas-
sification codes (Table S2). This registry holds infor-
mation on every dispensed prescription in Sweden
since 2005. Patients were considered to be on early
initiated OAC treatment if a prescription for OAC was
dispensed within the first 30 days after discharge.
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OAC treatment was also registered after the first
month by dispenses between the 31st and the 90th
day following discharge (for the 3 months’ time point)
and by dispenses within the past 4 months before
each year mark. Finally, mortality data were obtained
from the national Cause of Death Registry. The au-
thors declare that all supporting data are available
within the article (and its online supplementary
material).

Outcome Measures

An outcome event was accounted for when it was re-
ported for the first time in the National Patient Registry
and met all the following criteria: (1) occurred after
the 30th postoperative day, (2) was associated with
hospitalization, and (3) reported as the principal or
secondary diagnosis for that hospitalization. The fol-
lowing outcome variables are reported: death from
any cause, ischemic stroke, transient ischemic attack,
thromboembolism (defined as ischemic stroke, or tran-
sient ischemic attack, or peripheral arterial embolism),
heart failure, recurrent AF, pulmonary embolism, and
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major bleeding. Recurrent AF was accounted for when
documented by a hospital visit, and when AF was re-
ported in the National Patient Registry as the principal
diagnosis.

Statistical Analysis

Descriptive statistics are presented as mean and SD for
continuous variables and number and percentage for
categorical variables. Incidence rate was estimated as
the number of events per 100 person years and is pre-
sented with 95% exact Poisson Cls. Patients with and
without POAF were compared before and after inverse
probability treatment weighting, where the weights
were defined based on propensity scores.?* The vari-
ables used in the propensity score matching are listed
in Table S3. Finally, the incidence was formally com-
pared between patients with and without POAF using
an inverse probability treatment weighting-adjusted
Cox proportional hazards regression model with POAF
versus no POAF as the only independent variable. The
assumption of proportional hazards was evaluated
using visual inspection of the estimated survival curves.
The balance between the groups was assessed with
standardized mean difference. An absolute standard-
ized difference of <0.10 was considered sufficient. The
standardized mean difference before and after match-
ing is presented in Figure S1.

All hypothesis testing used a P-value of 0.05 as the
significance level without any adjustment for multiple
comparisons; thus, the outcome of a single test should
be interpreted with caution. The tests were performed
as t tests for continuous variables and chi-square tests
for categorical variables. The statistical analysis was
performed using R version 3.3.0 (R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

Study Population

Altogether, 33 770 patients underwent first-time CABG
in Sweden during the study period. A total of 24 523
patients remained, when those with preoperative AF,
concomitant surgical procedures, and those who
had died within 30 days were excluded (Figure 1).
Among the 24 523 patients, 7368 (30.0%) had docu-
mented POAF. The patient characteristics are pre-
sented in Table 1. The mean age of the study cohort
was 67 years, 80.3% were men, and 90.8% had a
CHA,DS,-VASCc score 2. Patients in the POAF group
were generally older and more likely to have heart
failure, renal disease, reduced left ventricular ejection
fraction, and higher CHA,DS,-VASc score. Patients
who developed POAF were more likely to be treated at
discharge with OACs, anti-arrhythmic drugs, angioten-
sin-converting enzyme inhibitors, angiotensin receptor
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Table 1. Clinical Characteristics of 24 523 Patients With
First-Time Isolated Coronary Bypass Grafting With and
Without Postoperative Atrial Fibrillation

POAF No-POAF
(n=7368) (n=17 155) | P Value
Male sex 6003 (81.5) | 13691 (79.8) | 0.003
Age, y 70+8.0 66+9.3 <0.001
Operated with 7254 (98.5) | 16874 (98.4) | 0.650
cardiopulmonary bypass
Acute coronary syndrome 4394 (59.6) | 10 177 (59.3) 0.648
Previous percutaneous 1144 (156.5) | 2838 (16.5) 0.048
coronary intervention
Hypertension 5431 (73.7) | 11556 (67.4) | <0.001
Diabetes mellitus 2115 (28.7) | 5152 (30.0) 0.037
Heart failure 983 (13.3) 18983 (11.0) <0.001
Left ventricular ejection 2350 (32.1) | 4762 (28.0) <0.001
fraction <60%
Previous ischemic stroke 477 (6.5) 975 (5.7) 0.016
Previous hemorrhagic stroke 48 (0.7) 96 (0.6) 0.388
Previous transient ischemic 350 (4.8) 603 (3.5) <0.001
attack
Previous systemic embolism 33 (0.4) 62 (0.4) 0.318
Peripheral vascular disease 837 (11.4) 1497 (8.7) <0.001
CHA,DS,-VASc <0.001
>2 6966 (94.6) | 15301 (89.2)
>4 3792 (51.4) | 6676 (39.0)
Renal insufficiency 249 (3.4) 468 (2.7) 0.006
Renal replacemant therapy 28 (0.4) 71 (0.4) 0.702
Chronic respiratory disease 742 (10.1) 1596 (9.3) 0.061
Liver disease 34 (0.5) 94 (0.5) 0.389
History of cancer 1070 (14.5) 19483 (11.3) <0.001
Medications at discharge
Angiotensin-converting 5247 (75.4) | 12 040 (73.1) | <0.001
enzyme inhibitors/
angiotensin receptor blocker
Beta blockers 6346 (91.2) | 15022 (91.2) | 0.846
Mineralocorticoid receptor 727 (10.4) 1172 (7.1) <0.001
Antagonists
Diuretics 2920 (41.9) | 5210 (31.6) <0.001
Antiplatelets 6245 (89.7) | 15890 (96.5) | <0.001
Vitamin K antagonist 1627 (20.7) 392 (2.3) <0.001
Novel oral anticoagulants 245 (3.9) 35(0.2) <0.001
Lipid lowering agents 6574 (94.4) | 15682 (95.2) 0.009
Digoxin 248 (3.6) 83 (0.5) <0.001
Calcium channel blockers 1794 (25.8) | 3947 (24.0) 0.003
Sotalol 343 (4.7) 121 (0.7) <0.001
Amiodarone 623 (8.5) 134 (0.8) <0.001

Number and proportions (%) or mean+SD. POAF indicates postoperative
atrial fibrillation.

blockers, mineralocorticoid receptor antagonists, and
digoxin. The use of beta-blockers was similar in the
2 groups whereas the proportion of patients who re-
ceived antiplatelet drugs was lower in the POAF group.
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The median length of follow-up was 4.5 years
(range 0-9 years). During follow-up, 10.6% of all pa-
tients died, 6.3% had an ischemic stroke, 3.0% had a
transient ischemic attack, 9.7% suffered a thrombo-
embolic event, 6.1% were hospitalized for heart fail-
ure, and 7.2% had an AF episode, either recurrent in
patients with or new-onset in patients without POAF.
Pulmonary embolism occurred in 1.0% and major
bleeding in 7.4% of the patients.

POAF and Outcome Variables

POAF was associated with an increased risk of is-
chemic stroke (adjusted hazard ratio [aHR] 1.18 [95%
Cl, 1.05-1.32)), any thromboembolism (ischemic stroke,
or transient ischemic attack, or peripheral arterial em-
bolism [aHR 1.16 {1.05-1.28}], heart failure hospitaliza-
tion [aHR 1.35 {1.21-1.51}], and recurrent AF [aHR 4.16
{3.76-4.60}], but not with all-cause mortality [aHR 1.08
{0.98-1.18}])-(Table 2, Figure 2). The risk of heart failure
was independent of AF recurrence (incidence rate per
100 person years with recurrent AF 2.2 [1.8-2.7] and
without 2.0 [1.9-2.2)).

Early Postoperative Oral Anticoagulation
and Outcome in Patients With POAF

For this analysis, 135 out of 7368 patients with POAF
(1.8%) were excluded due to preoperative OAC treat-
ment unrelated to preoperative AF. Of the remaining
7233 patients with POAF, 1714 (23.7%) were dispensed
OACs within the first 30 days after discharge at the dis-
cretion of the treating surgeon. The annual proportion
of patients treated with OAC within 30 days increased
from a plateau around 20% during 2007 to 2010 to 34%
in 2015 (Figure 3). The proportion of patients with POAF

New-Onset Atrial Fibrillation After CABG

treated with OAC at different time-points after surgery is
depicted in Figure 4. At 3 months 25.9 % were treated
while in the period 1 to 5 years after CABG ~15% of all
patients with POAF were treated with OAC. Among pa-
tients with POAF with early initiated OAC (n=1714), 100%
of the patients remained on OAC therapy at 3 months,
50% at 1 year, and =40% during 2 to 5 years follow-up,
Figure 5. Characteristics of patients with and without
early initiated OAC treatment are presented in Table 3.
Patients treated with OAC were generally older, had
more often a history of heart failure, and had less diabe-
tes. They were more often dispensed with angiotensin-
converting enzyme inhibitors or angiotensin receptor
blockers, beta blockers, mineralocorticoid receptors
antagonists, diuretics, digoxin, and amiodarone at dis-
charge but less often with antiplatelet medication.

Table 4 shows the crude event rates and HRs after
5 years of follow-up, unadjusted and adjusted for age, sex,
comorbidities, and medications. There was no significant
association between early initiation of OAC and all-cause
mortality @HR 0.89 [0.73-1.09]), ischemic stroke (@HR
1.08 [0.80-1.45]), or any thromboembolism (@HR 1.01
[0.77-1.33]) but an association with a higher risk for major
bleeding (@HR 1.40 [1.08-1.82)) at 5 years’ follow-up.

DISCUSSION

The main findings of this population-based study
were that (1) POAF after CABG was associated with
increased risk of long-term morbidity, including throm-
boembolic episodes, heart failure, and recurrent AF;
and (2) early initiation of OAC in patients with POAF was
not associated with any reduction in the risk of death
or thromboembolic events, but with an increased risk
for major bleeding.

Table 2. Crude Event Rates After First-Time Isolated Coronary Bypass Grafting With and Without Postoperative Atrial

Fibrillation in Number of Events Per 100 Person-Years and Unadjusted and Adjusted Hazard Ratios With a 95% CI, With No

POAF as Reference

No POAF Event Unadjusted HR (95% Adjusted* HR (95%
Outcomes POAF Event Rate Rate Cl) Cl) P Value
All-cause mortality 2.9 241 1.42 (1.31-1.54) 1.08 (0.98-1.18) 0.106
Ischemic stroke 1.8 1.3 1.40 (1.26-1.56) 1.18 (1.05-1.32) 0.004
Peripheral arterial 0.1 0.1 1.00 (0.65-1.55) 0.79 (0.50-1.23) 0.293
embolism
Transitory ischemic 0.8 0.6 1.29 (1.11-1.51) 110 (0.94-1.30) 0.237
attack
Any thromboembolism 24 1.8 1.37 (1.25-1.51) 116 (1.05-1.28) 0.003
Heart failure 241 141 1.80 (1.62-1.99) 1.35 (1.21-1.51) <0.001
Recurrent AF 4.0 0.8 4.63 (4.20-5.09) 416 (3.76-4.60) <0.001
Pulmonary embolism 0.3 0.2 1.46 (1.13-1.89) 1.26 (0.95-1.67) 0.106
Major bleeding 2.0 1.6 1.30 (1.18-1.43) 1.05 (0.95-1.17) 0.337

AF indicates atrial fibrillation; any thromboembolism, ischemic stroke, transitory ischemic attack, or peripheral arterial embolism; HR, hazard ratio; and POAF,

postoperative atrial fibrillation.

*Adjusted for patient characteristics, comorbidities, CHA,DS,-VASc score, year of surgery, and medications. A detailed list of the variables used for

adjustment is shown in Table S3.

J Am Heart Assoc. 2020;9:e017966. DOI: 10.1161/JAHA.120.017966
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Figure 2. The adjusted cumulative incidence of all-cause mortality, ischemic stroke, recurrent atrial fibrillation and
hospitalization for heart failure, in 24 553 patients with CABG with (blue line) and without (red line) new-onset postoperative

atrial fibrillation.

The hazard ratios are adjusted for patient characteristics, comorbidities, CHA2DS2-VASc score, year of surgery and medications. A
detailed list of the variables used for adjustment is shown in Table S3. AF indicates atrial fibrillation; aHR, adjusted hazard ratio; CABG,
coronary artery bypass grafting; and POAF, postoperative atrial fibrillation.

In the present study, POAF after CABG was asso-
ciated with a moderately increased long-term risk of
ischemic stroke and any thromboembolism. This ob-
servation corroborates the negative prognostic effects
of POAF on long-term thromboembolism risk reported
previously,'®'® and confirms that POAF after CABG
has significant prognostic importance. At first glance
the results are at odds with the recent registry study
by Butt et al, which did not find any increased risk of
thromboembolic events in CABG patients with POAF.'®
However, the difference in adjusted hazard ratios for
thromboembolic events in the 2 studies was only mar-
ginal (1.16 in the present study versus 1.11 in Butt et al
with overlapping Cls). Hence, the difference between
the studies regarding statistical significance can be ex-
plained by the markedly larger study population in the
present study.

J Am Heart Assoc. 2020;9:e017966. DOI: 10.1161/JAHA.120.017966

POAF was associated with a 4-fold higher risk of AF re-
currence, mostly within the first few postoperative months
(Figure 2). As previously mentioned in the Methods sec-
tion, AF recurrence after the index hospitalization was
accounted for when a diagnosis of AF was reported in
the patient registry. Hence, this recurrence rate, despite
being high, is most likely an underestimation of the ac-
tual rate, given the prevalence of asymptomatic (silent)
AF.2528 \We also found that POAF was associated with
a significantly higher adjusted risk of heart failure inde-
pendently of documented recurrent AF. Heart failure and
AF are closely related and share common pathophysio-
logical pathways and risk factors.?” In addition, AF is an
independent risk factor for heart failure.?® It is, however,
often difficult to determine which condition exacerbates
the other, and whether both AF and heart failure are two
different expressions of the same underlying pathology.?®
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Figure 3. The annual proportion of early-initiated oral antico-
agulation during 2007 to 2015 in patients with new-onset
postoperative atrial fibrillation after coronary artery bypass
grafting (CABG).

The American Heart Association/American College of
Cardiology/Heart Rhythm Society guideline for the man-
agement of patients with AF, states that it is “reasonable”
to administer OAC to patients with POAF (Class lla rec-
ommendation, level of evidence B).'® Similarly, the 2016
European Society of Cardiology/European Association
for Cardio-Thoracic Surgery guidelines for the manage-
ment of AF recommend that long-term use of OACs
should be considered in patients with POAF who are
at risk of stroke, taking into consideration the individual

Figure 5. Oral anticoagulation therapy at different time
points after discharge in all patients with new-onset
postoperative atrial fibrillation and anticoagulant therapy
initiated within 30 days after coronary artery bypass grafting
(n=1714 at 30 days).

J Am Heart Assoc. 2020;9:e017966. DOI: 10.1161/JAHA.120.017966

Figure 4. The proportion of patients with new-onset
postoperative atrial fibrillation treated with oral antico-
agulation at different time points after coronary artery
bypass grafting.

risk of stroke versus bleeding (Class lla recommenda-
tion, level of evidence B)."” These recommendations are
mainly based on evidence extrapolated from studies
conducted on patients with AF occurring in the nonsur-
gical setting,%°3" and on 1 retrospective study of 613 pa-
tients with POAF treated with warfarin.!" The adherence
to these recommendations is limited, with only 8.4 to 23%
of patients with POAF initially treated with OAC’s in recent
studies,'81® most likely due to absence of strong evi-
dence for its efficacy and fear for bleeding complications.

In the present study, 1714 (23.7%) patients with POAF
were treated with OAC within 30 days after discharge,
which is a higher proportion than in most previous stud-
ies. We did not observe any overall benefit regarding risk
for all-cause mortality and thromboembolic events but an
increased risk for major bleeding, when OAC treatment
was initiated early. This indicates that not all patients with
POAF benefit from early initiated OAC, but does not ex-
clude that there are subgroups of patients with POAF
where OAC therapy is essential for reducing the throm-
bo-embolic risk. Our results should, however, be inter-
preted with caution because of several limitations. Most
importantly, there was no randomization and no adjust-
ment for OAC initiation or discontinuation after the first
30 postoperative days. On the other hand, the smaller
study by EI-Chami et al,'" upon which the current recom-
mendations about OAC in patients with POAF is partly
based, had a similar study design with the same inher-
ent weaknesses as the present study. Furthermore, the
treatment period in patients with early initiated OAC was
limited, only 50% of the patients remained on treatment
12 months after discharge (Figure 5), which at least par-
tially may explain the lack of association with improved
outcome. On the other hand, a longer treatment period

7
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Table 3. Patient Characteristics in Patients With Postoperative
Atrial Fibrillation With and Without Oral Anticoagulation

OACs No OACs
(n=1714) (n=5519) | P Value
Male sex 1412 (82.4) | 4480 (81.2) | 0.277
Age,y 71£7.4 69+8.0 <0.001
Acute coronary syndrome 1018 (659.4) | 3312 (60.0) 0.208
Previous percutaneous coronary 261 (15.2) 857 (15.5) 0.793
intervention
Hypertension 1255 (73.2) | 4082 (74.0) 0.563
Diabetes mellitus 425 (24.8) 1648 (29.9) | <0.001
Heart failure 262 (15.3) 667 (12.1) 0.001
Left ventricular ejection fraction <560% 579 (34) 1693 (30.9) | 0.028
Previous ischemic stroke 127 (7.4) 337 (6.1) 0.062
Previous hemorrhagic stroke 10 (0.6) 38(0.7) 0.766
Previous transitory ischemic attack 94 (5.5) 242 (4.4) 0.068
Previous systemic embolism 8(0.5) 23(0.4) 0.948
Peripheral vascular disease 222 (13.0) 589 (10.7) 0.010
CHA,DS,-VASc score <0.001
>2 1637 (95.5) | 5201 (94.2)
>4 925 (54.0) | 2738 (50.3)
Renal insufficiency 51(3.0) 191 (3.5) 0.369
Renal replacement therapy 6(0.4) 21(0.4) 1.000

Chronic respiratory disease

146 (8.5) | 578(10.5) | 0.021
9 (0.

Liver disease 5(0.3) 5) 0.301
History of cancer 262 (15.3) 789 (14.3) 0.329
Medications at discharge
Angiotensin-converting enzyme 1273 (79.8) | 3995 (76.3) | 0.004
inhibitors/angiotensin receptor
blocker
Beta blockers 1501 (94.0) | 4844 (92.5) | 0.033
Mineralocorticoid receptor 223 (14.0) 550 (10.5) | <0.001
antagonists
Diuretics 941 (59.0) | 2534 (48.4) | <0.001
Antiplatelets 1207 (75.6) | 5127 (97.9) | <0.001
Lipid lowering agents 1538 (96.4) | 5033 (96.1) 0.611
Digoxin 188 (11.8) 116 (2.2 <0.001
Calcium channel blockers 419 (26.3) 1430 (27.3) 0.410
Sotalol 145 (8.5) 678 (12.3) | <0.001
Amiodarone 447 (26.1) 665 (12.0) <0.001

Mean=SD or number and proportion (%). OAC indicates oral anticoagulant.
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may further increase the bleeding risk. Further studies
investigating the role of OACs in patients with POAF are
warranted and recently, a randomized controlled trial
was started (PACES; NCT04045665).

Limitations

This study has both strengths and limitations. The
strengths include the large nationwide population-
based study cohort, the multicenter-based data, and
the quality of the registries. Over a period of 9 years,
the POAF annual rate was stable at around 30%. This
is consistent with rates published previously,"™* and in-
dicates that the methods used to define POAF in this
study were appropriate. Limitations are the observa-
tional study design, the inherent risk of bias from un-
registered confounders, and the risk of selection bias.
The study limitations regarding OAC treatment are dis-
cussed above. The occurrence of AF after the index
hospitalization was probably underestimated, for rea-
sons already mentioned.

CONCLUSIONS

New-onset POAF after isolated first-time CABG was
in this large real-world study associated with a sig-
nificantly increased risk of ischemic stroke and any
thromboembolism, heart failure, and recurrence of
AF which corroborates its negative prognostic im-
pact. The benefit of early OAC remains unclear.
Studies aimed at reducing the occurrence and con-
sequences of POAF, and examining the role of OACs
in the POAF setting, are strongly warranted.
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Table 4. Crude Event Rates After Coronary Artery Bypass Grafting in Patients With Postoperative Atrial Fibrillation With

(n=1714) or Without (n=5519) Early-Initiated Oral Anticoagulants

Event Rate Event Rate Unadjusted HR Adjusted* HR (95% Cl)
Outcomes With OAC Without OAC (95% CI) OAC vs No-OAC OAC vs no-OAC P Value
All-cause mortality 3.0 2.8 1.08 (0.92-1.28) 0.89 (0.73-1.09) 0.257
Ischemic stroke 2.0 17 1.13 (0.92-1.39) 1.08 (0.80-1.45) 0.625
Any thromboembolism 2.6 24 110 (0.92-1.32) 1.01 (0.77-1.33) 0.942
Transitory ischemic attack 0.9 0.8 1.09 (0.81-1.49) 0.97 (0.58-1.63) 0.915
Pulmonary embolism 0.2 0.3 0.75 (0.42-1.34) 0.50 (0.22-1.13) 0.096
Major bleeding 2.4 1.9 1.26 (1.04-1.52) 1.40 (1.08-1.82) 0.011

Event rates expressed in number of events per 100 person-years and unadjusted and adjusted hazard ratios with a 95% Cl at 5-year follow-up in relation to
OAC status with no OAC as reference. HR indicates hazard ratio; and OAGC, oral anticoagulant.
*Adjusted for patient characteristics, comorbidities, CHA,DS,-VASc score, year of surgery, and medications. A detailed list of the variables used for

adjustment is shown in Table S3.
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Table S1. List of diagnoses according to ICD-10.

Variable

ICD-codes

Intracranial bleedning

160, 161, 162, 1690, 1691, 1692

Gastrointestinal
bleedning

1850, 1983, K226, K250, K252, K254, K256, K260, K262, K264, K266,
K270, K272, K274, K276, K280, K284, K290, K625, K661, K920, K921,
K922, K25, K26, K27, K28, 1850, 1983, K221,K226

Hemopericardium

1230, 1312

Hemothorax

J942

Urogenital bleedning

NO02, R319, N95, N939, N501A

Other bleedning

H431, R04, R58, D629, T810, DR029, D50

Anemia D50-64

Atrial fibrillation 148

Ischemic stroke 163, 169.3, 169.4
Stroke unspecified 164

TIA G45, 166, 165
Peripheral arterial 174

embolism

Heart failure

150, 1110, 1130, 1132, 1255, 142-43

Hypertension 110-15
Diabetes mellitus E10-14
Ischemic heart disease 120, 124,125
Myocardial infarction 121, 122

PCI FNG

Peripheral vascular
disease

170, 171, 172, 173, 174, 177

Vascular disease

121, 122, 1252, 170-73

Renal disease and RRT

N17-19, DR0O16, DR024, KAS10, KAS20

Liver disease

K70-77,3JB, JJC

Alcohol E244, F10, G312, G621, G721, 1426, K292, K70, K860, 0354, P043,
Q860,
T51, Y90-91, Z502, Z714

COPD J44

Pulmonary embolism 126

DVT 180

COPD: Chronic obstructive pulmonary disease; DVT: Deep vein thrombosis; ICD-10: International classification of
diseases 10" version; PCI: Percutaneous coronary intervention; TIA: Transitory ischemic attack




Table S2. List of medications according to ATC.

Medication ATC-codes
Renin-angiotensin inhibitors C09
Betablockers C09 (excluding CO7AAQ7)
Mineralocorticoid receptor CO03DA
antagonists
Calcium antagonists C08

Oral anticoagulants

BO1AA, BO1AE, BO1AF

Antiplatelets

BO1AC, NO2bA

Lipid lowering agents C10
Antidiabetics Al0
Systemic corticosteroids HO02
Antiinflammatory and MO1

antirheumatic agents

Diuretics

CO03 (excludning CO3DA)

Antiarrhythmic drugs

C01B, CO7AA07

Digoxin

C01AA05

ATC: The Anatomical Therapeutic Classification




Table S3. Variables included in the propensity score adjusted analysis.

1.Sex

2. Age

3. Year of cardiac surgery

4. Body mass index

5. History of myocardial infarction

6. History of unstable angina

7. History of stable angina

8. Previous Percutaneous coronary intervention

9. History of diabetes mellitus

10. History of hypertension

11. History of chronic respiratory disease

12. History of peripheral arterial disease

13. History of cancer

14. History of chronic renal failure

15. History of renal replacement therapy

16. History of heart failure

17. Left ventricular ejection fraction

18. History of unspecified stroke

19. History of ischemic stroke

20. History of hemorrhagic stroke

21. History of transitory ischemic attack

22. History of liver disease

23. History of liver operation

24. History of pulmonary embolism

25. History of deep vein thrombosis

26. History of peripheral arterial embolism

27. History of intracranial bleeding

28. History of gastrointestinal bleeding

29. History of anemia

30. History of pericardial bleeding

31. History of pulmonary bleeding

32. CHA2DS2-VASc score

33. Treatment with diuretics

34. Treatment with Mineralocorticoid receptor antagonists
35. Treatment with Beta-blockers

36. Treatment with Angiotensin-converting enzyme inhibitors
37. Treatment with Angiotensin receptor blockers
38. Treatment with Calcium channel blockers

39. Treatment with Lipid lowering agents

40. Treatment with Antiplatelets

41. Treatment with Oral anticoagulants

42. Treatment with Corticosteroids

43. Treatment with Non-steroidal anti-inflammatory drugs
44. Treatment with Antiarrhythmic agents

45, Treatment with Insulin and Antidiabetic agents



Figure S1. SMD before and after weighting.
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SMD

SMD: standardized mean difference.




