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BACKGROUND: Acute coronary syndrome (ACS) is frequently accompanied by newly diagnosed atrial fibrillation (AF).

AIMS: We aimed to compare the risk of major adverse cardiovascular events (MACE) in ACS patients presenting
with known, newly diagnosed, or no AF.

METHODS: In our multicentre, prospective registry study, we included patients with confirmed ACS. Patients are
classified as having known, newly diagnosed or no AF. Newly diagnosed AF is subdivided according to the duration
of the episode, time of onset, post-coronary artery bypass graft (CABG) or spontaneous occurrence, and treatment
with oral anticoagulants (OAC). The primary endpoint is MACE at 1 year. Key secondary endpoints include
ischaemic stroke and bleeding complications.

RESULTS: Amongst 4,433 patients with confirmed ACS, 3,598 (81.2%) had no AF, 438 (9.9%) had newly diagnosed
AF, and 397 (9.0%) had known AF. The rates of OAC treatment at discharge were 53.4% in patients with newly
diagnosed AF and 89.2% in patients with known AFE. After adjusting for baseline imbalances, only new AF was
independently associated with increased rates of MACE, whereas known AF was not (hazard ratio [HR] 1.52, 95%
confidence interval [CI]: 1.19-1.90 and HR 0.93, 95% CI: 0.70-1.23). For ACS patients with newly diagnosed
AF, episodes lasting >24 hours were associated with a higher risk of MACE compared to episodes <24 hours (HR
1.99, 95% CI: 1.36-2.93). Episodes of new AF occurring post-CABG had more favourable outcomes compared to
spontaneously occurring new AF (HR for MACE 0.52, 95% CI: 0.31-0.86). OAC treatment rates were higher in
the new AF subcategories with higher rates of MACE and ischaemic stroke.

CONCLUSIONS: Newly diagnosed AF in ACS patients was associated with higher rates of MACE and ischaemic
stroke compared to ACS patients without or with known AF. Among the ACS patients with new AF an episode
lasting >24 hours was associated with worse outcomes than shorter episodes, while post-CABG occurrence of AF
showed relatively better outcomes compared to spontaneously occurring AF. Only 53% of new AF patients were
discharged on OAC therapy versus 89% with known AF.
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trial fibrillation (AF) is a commonly coexisting con-
Adition in patients that present with acute coronary

syndrome (ACS). Both conditions share multiple risk
factors, such as older age, obesity, hypertension, and dia-
betes mellitus. As a result, around 10% of patients with
a recent percutaneous coronary intervention (PCI) have
AF, and 25-35% of patients with AF have coronary artery
disease'. A history of AF in patients with ACS was inde-
pendently associated with worse outcomes in several obser-
vational studies??.

Concomitant treatment of AF and ACS is complicated.
Treatment of AF, based on the CHA,DS,-VASc score, consists,
amongst others, of oral anticoagulants (OAC) to lower the risk
of ischaemic stroke*. Antithrombotic treatment after ACS, on
the other hand, consists of dual antiplatelet therapy (DAPT) to
prevent recurrent myocardial infarction (MI)*. The combination
of OAC and DAPT, called triple therapy, is accompanied
by high rates of bleeding complications. Therefore, current
guidelines recommend a combined treatment of OAC with
a P2Y, inhibitor, with only a short course of aspirin early after
the ACS for most patients with concomitant AF and ACS**.

While the need for antithrombotic treatment in patients
with known AF stands without doubt, less is known about
the prognosis and optimal antithrombotic treatment of newly
diagnosed AF during an ACS. It is unclear whether new AF
during an ACS event confers a similar increased risk for
ischaemic stroke as AF that was already known of before the
ACS and whether it should be treated similarly. Observational
studies show that patients who suffer from concomitant
AF and ACS receive potentially inadequate antithrombotic
treatment, as OAC is not always prescribed, especially not
in newly diagnosed AF’. Therefore, it is of great importance
whether newly diagnosed AF in ACS patients confers a higher
risk of thromboembolic events.

In this cohort study, we aim to elucidate the incidence and
characteristics of new AF in patients presenting with ACS.
Clinical outcomes are compared between patients without, with
new, or with known AF. Furthermore, episode characteristics
and the antithrombotic treatment of new AF are evaluated,
and their associations with major adverse cardiovascular events
(MACE), and especially ischaemic stroke, are explored.

‘ Editorial, see page 961

Methods

STUDY DESIGN AND POPULATION

This study was executed within the FORCE-ACS registry.
The design of this registry has been published previously®.

New AF in ACS patients

Impact on daily practice

Newly diagnosed atrial fibrillation (AF) in patients with
acute coronary syndrome (ACS) is associated with an
increased risk of major adverse cardiovascular events
and stroke, unlike known AF. Oral anticoagulants are
prescribed in only half of patients with newly diagnosed
AF during an ACS. These results underscore the need to
consider oral anticoagulants in all patients with newly
diagnosed AF during an ACS.

Briefly, the FORCE-ACS registry is an ongoing, multicentre,
prospective registry which includes ACS patients from
9 interventional and non-interventional cardiac centres
located in different regions of the Netherlands.

For this analysis, only patients with at least 1 year of complete
follow-up were selected. We included hospitalised adult patients
with a confirmed diagnosis of ST-segment elevation myocardial
infarction (STEMI), non-ST-segment elevation myocardial
infarction (NSTEMI), unstable angina pectoris (UAP) or
semirecent MI (MI with significant ST-segment deviations and
significantly elevated cardiac enzymes presenting out of the
window period for primary PCI, i.e., typically 12 hours to
5 days after symptom onset). Patients were excluded if they
had incomplete 1-year follow-up or were discharged with
a diagnosis of type 2 ACS, Takotsubo syndrome, non-specified
chest pain, or a non-cardiac or other cardiac diagnosis.

DATA COLLECTION
The FORCE-ACS registry comprised information on medical
history, the index ACS admission, (antithrombotic) treatment,
and ischaemic and bleeding outcomes during follow-up. For
the purpose of this study, data including outcome events from
hospital admission to 1 year after discharge were used.
Additional data on the occurrence of AF during hospitalisation
was retrospectively collected. All electrocardiograms (ECGs)
during hospitalisation (including ambulance ECGs if available)
and discharge letters were assessed for episodes of AF. Based
on medical history and ECGs, patients were classified as (1)
patients without AF, (2) patients with new AE or (3) patients
with known AFE. Additionally, episodes of new AF were classified
based on the time of onset (early: i.e., within the first 24 hours
of presentation, or late: i.e., after 24 hours of presentation), the
duration (short: i.e., <24 hours or long: i.e., >24 hours) and if
the patient had undergone coronary artery bypass graft (CABG)
during admission, whether or not the episode occurred in the
post-CABG setting. Patients with multiple short paroxysms of

Abbreviations

ACS acute coronary syndrome eGFR

AF atrial fibrillation ICD

ARC Academic Research Consortium LVEF

BARC  Bleeding Academic Research Consortium MACE

CABG  coronary artery bypass graft MI

CK creatine kinase

DAPT  dual antiplatelet therapy infarction

estimated glomerular filtration rate 0AC
International Classification of Diseases OHCA
left ventricular ejection fraction PCI
major adverse cardiovascular events
myocardial infarction UAP
NSTEMI non-ST-segment elevation myocardial ~ VARC

oral anticoagulants

out-of-hospital cardiac arrest
percutaneous coronary intervention
ST-segment elevation myocardial infarction
unstable angina pectoris

Valve Academic Research Consortium

STEMI
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AF occurring within a timespan of over 24 hours, were classified
as having an AF duration of >24 h. Both atrial fibrillation and
atrial flutter were classified as episodes of AFE. Furthermore,
antithrombotic treatment was evaluated.

OUTCOMES

The primary outcome was MACE, a composite of all-cause
mortality, MI, and ischaemic stroke. Secondary outcomes
included ischaemic stroke and bleeding complications.

Mortality was defined according to the Academic
Research Consortium (ARC)-2 criteria®, MI according to the
4% Universal Definition of MI', ischaemic stroke according to
the Valve Academic Research Consortium (VARC) criteria'l,
and bleeding according to the Bleeding Academic Research
Consortium (BARC) criteria'?. Major bleeding was defined as
BARC type 3 or 5. A clinical endpoint committee adjudicated
all clinical endpoints®.

All events from admission to 1-year follow-up were included
in the analyses, including periprocedural events. As in-hospital
antithrombotic treatment was not captured in the database,
the sequential order of, e.g., OAC use and in-hospital events
could not be determined. Therefore, the analyses stratified for
OAC use only analysed events post-discharge.

STATISTICAL ANALYSIS

Baseline characteristics are presented as numbers and
percentages for categorical variables, and were compared
by the chi-square test. Continuous variables are reported as
mean and standard deviation (SD) and were compared by
analysis of variance (ANOVA).

Clinical outcomes were visualised by Kaplan-Meier
curves. The outcomes of MACE and all-cause mortality
were examined using unadjusted and multivariable adjusted
Cox proportional hazard analyses. The log-rank test was
used to test for differences between groups. The outcomes
of stroke, myocardial infarction and bleeding were examined
using unadjusted and multivariable-adjusted Fine-Gray

subdistribution hazard models to account for the competing
risk of death. To avoid bias due to complete case analyses,
multiple imputation using the mice package was performed.

To adjust for potential confounders, we considered the
following variables of clinical interest for MACE: age (as
a continuous variable), sex, smoking status, hypertension,
baseline estimated glomerular filtration rate (eGFR; as
a continuous variable), prior stroke, peripheral artery disease,
prior revascularisation (PCI or CABG), prior heart failure,
prior MI (STEMI or NSTEMI), CHA,DS,-VASc score,
discharge diagnosis (STEMI, NSTEMI, UAP, or semirecent
MI), Killip class, and out-of-hospital cardiac arrest (OHCA)
at presentation. For bleeding events, we considered the
following variables of clinical interest: age (as a continuous
variable), sex, baseline haemoglobin (as
variable), baseline platelet count (as a continuous variable),
baseline eGFR (as a continuous variable), prior stroke, and
prior bleeding leading to hospitalisation.

A p-value<0.05 was considered statistically significant. All
statistical analyses were performed using R, version 4.3.1
(R Foundation for Statistical Computing).

a continuous

Results

STUDY POPULATION

A total of 4,433 patients with a confirmed diagnosis of ACS
were included between 2014 and 2021 (Figure 1). Of these
patients, 3,598 (81.2%) were without AF, 438 (9.9%) were
newly diagnosed with AF during hospitalisation, and 397
(9.0%) had known AE Of the patients with new AF, 215
(53.5%) were discharged with OAC, and of the patients with
known AF, 340 (89.2%) were discharged with OAC.

BASELINE CHARACTERISTICS OF PATIENTS WITH NO, NEW,
OR KNOWN ATRIAL FIBRILLATION

The baseline characteristics of the included patients according
to AF status are shown in Table 1. As compared to patients
without AF, patients with new AF and known AF were older

Patients with suspected ACS were enrolled in the
prospective FORCE-ACS registry (2014-2021)

! Patients with the following
+ were excluded:

l ................

N —Type 2ACS
1 —Takotsubo syndrome

4,433 patients with STEMI, NSTEMI, UAP, and
semirecent myocardial infarction were included

+ —Non-cardiac diagnosis
1 —Unspecified chest pain

’ 1 —Othercardiac diagnosis

!

[ Retrospective assessment of all available ECGs during ACS admission ]

! !

|

3,598 (81.2%) patients 438 (9.9%) patients
without AF with new AF

H 397 (9.0%) patients ’

with known AF

[ 177 (5.0%) with OAC ]

215 (53.5%) with OAC ]

340 (89.2%) with 0AC ]

[3,344 (95.0%) without 0Ac]

187 (46.5%) without OAC ]

[ 41(10.8%) without 0AC ]

Figure 1. Inclusion flowchart. ACS: acute coronary syndrome; AF: atrial fibrillation; ECG: electrocardiogram; NSTEMI:
non-ST-segment elevation myocardial infarction; OAC: oral anticoagulants; STEMI: ST-segment elevation myocardial

infarction; UAP: unstable angina pectoris
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New AF in ACS patients

Table 1. Clinical characteristics of ACS patients according to AF status.

Known AF % missing
n=397

Demographics and cardiovascular risk factors
Age, years 65+12 71«11 749 <0.001 0.0
Female sex 1,020 (28.3) 108 (24.7) 117 (29.5) 0.22 0.0
Body mass index, kg/m2 27.4+4.4 27.3+4.2 27.0+4.3 0.30 6.0
Hypertension 1,926 (54.5) 270 (62.1) 283 (73.3) <0.001 1.7
Hypercholesterolaemia 1,992 (57.4) 250 (59.2) 225 (59.8) 0.55 3.7
Diabetes mellitus 727 (20.4) 108 (24.8) 110 (28.1) <0.001 0.9
Active smoker 1,118 (31.9) 103 (24.1) 57 (15.0) <0.001 2.6
Myocardial infarction 715 (19.9) 81 (18.5) 142 (36.2) <0.001 0.3
PCI 749 (20.9) 70 (16.0) 140 (35.5) <0.001 0.2
CABG 273 (7.6) 31(7.1) 101 (25.4) <0.001 0.0
Stroke 276 (7.7) 58 (13.2) 70(17.6) <0.001 0.0
Peripheral artery disease 258 (7.2) 51(11.6) 69 (17.4) <0.001 0.0
Congestive heart failure 89 (2.5) 20 (4.6) 52 (13.1) <0.001 0.0
Clinically relevant bleeding 124 (3.5) 29 (6.7) 48 (12.3) <0.001 1.2
Haemoglobin, mmol/L 8.6x1.0 8.5+1.1 8.3x1.1 <0.001 1.0
Platelet count, 10°/L 252+74 248+81 234+97 <0.001 3.8
eGFR, mL/min 78+21 69+23 65+23 <0.001 0.3
Discharge diagnosis <0.001 0.0

UAP 321 (8.9) 22 (5.0) 57 (14.4)

NSTEMI 1,648 (45.8) 186 (42.5) 263 (66.2)

STEMI 1,515 (42.1) 197 (45.0) 69 (17.4)

Semirecent infarction 114 (3.2) 33 (7.5) 8(2.0)
Killip class upon admission <0.001 0.9

| 3,173 (89.0) 341 (77.9) 315 (80.4)

Il 336 (9.4) 69 (15.8) 68 (17.3)

I 19(0.5) 9(2.1) 5(1.3)

v 37 (1.0) 19 (4.3) 4 (1.0)
Out-of-hospital cardiac arrest 134 (3.7) 40 (9.1) 18 (8-3) <0.001 0.1
Number of diseased coronary vessels <0.001 6.2

0 231 (6.7) 11 (2.8) 24 (7.1)

1 1,519 (44.3) 116 (29.7) 115 (33.9)

2 956 (27.9) 103 (26.3) 91 (26.8)

3 703 (20.5) 159 (40.7) 108 (31.9)

Graft dysfunction 20 (0.6) 2 (0.5) 1(0.3)
CK max, U/L 871+1,745 1,555+3,208 5174973 <0.001 10.9
CABG during admission 343 (9.6) 145 (33.1) 46 (11.6) <0.001 0.2
LVEF at discharge <0.001 11.3

>50% 2,232 (71.3) 235 (56.0) 243 (63.8)

30-50% 765 (24.4) 130 (31.0) 104 (27.3)

<30% 134 (4.3) 55(13.1) 34 (8.9)
Aspirin 3,365 (93.5) 252 (57.5) 120 (30.2) <0.001 0.0
Clopidogrel 811 (22.6) 222 (50.8) 297 (75.0) <0.001 0.1
Ticagrelor or prasugrel 2,550 (71.0) 147 (33.6) 50 (12.6) <0.001 0.1
Oral anticoagulants 177 (5.0) 215 (53.5) 340 (89.2) <0.001 0.0

Data are presented as mean=SD or n (%). P-values in bold indicate statistical significance. ACS: acute coronary syndrome; AF: atrial fibrillation;
CABG: coronary artery bypass graft; CK: creatine kinase; eGFR: estimated glomerular filtration rate; LVEF: left ventricular ejection fraction; NSTEMI:
non-ST-segment elevation myocardial infarction; PCl: percutaneous coronary intervention; SD: standard deviation; STEMI: ST-segment elevation
myocardial infarction; UAP: unstable angina pectoris
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(mean age 65, 71, and 74 years, respectively; p<0.001) and
had significantly more comorbidities. A medical history of
hypertension, diabetes mellitus, stroke, peripheral artery
disease, congestive heart failure, and clinically relevant
bleeding gradually increased from patients without, to
patients with new and known AF (p<0.01 for all). A history
of MI, PCIL, and/or CABG was more prevalent in patients
with known AF as compared to those with no or new AF.
Sex and body mass index did not differ between the groups.

Upon presentation, patients with new AF were more likely
to present with Killip class III or IV, or OHCA, compared to
patients with no or known AF (p<0.001). Presentation with
a semirecent MI was more common amongst patients with
new AF, whilst patients with known AF were less likely to
present with STEMI and more likely to present with NSTEMI

Eurolntervention

or UAP (p<0.001). Infarct size, represented by the maximum
creatine kinase (CK) values, was largest in new AF patients,
and accordingly, left ventricular ejection fraction (LVEF) at
discharge was worst in new AF patients (p<0.001 for both).
Patients with new AF were more likely to have been treated
with CABG during hospitalisation than patients without or
with known AF (33.1%, 9.6%, and 11.6%; p<0.001).

CLINICAL OUTCOMES ACCORDING TO ATRIAL FIBRILLATION
STATUS

Kaplan-Meier curves of MACE and ischaemic stroke according
to AF status during 1 year of follow-up are shown in the
Central illustration. The 1-year incidences of MACE in patients
without, with new, or with known AF were 9.6%, 23.7%,
and 16.6%, respectively. Ischaemic stroke occurred in 1.3%,

Central lllustration

AF status.

No AF

New AF

Incidence curves of major adverse cardiovascular events and ischaemic stroke in ACS patients according to

Known
AF

ACS: acute coronary syndrome; AF: atrial fibrillation

30 Major adverse cardiovascular events 30 Ischaemic stroke
Sxnd p<0.001 Snd{  p<0.001
3 3
g 2
2 2
§10— §10-
E =
3 3
_l_'—'—
0 0 "‘HH—
T T T T T T T T T T T T T T
0 60 120 180 240 300 360 0 60 120 180 240 300 360
Time (days) Time (days)
Number at risk Number at risk
= 438 in 363 355 345 339 336 == 438 382 376 370 361 357 355
- 397 362 354 341 343 338 333 == 397 373 3N 366 365 360 356
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3.4%, and 1.0% of patients, respectively. All-cause mortality
was 4.8%, 16.9%, and 10.1% at 1 year, respectively.

After adjusting for baseline imbalances, only new AF but
not known AF was significantly associated with increased
MACE (hazard ratio [HR] 1.52, 95% confidence interval
[CI]: 1.19-1.90; p<0.001 and HR 0.93, 95% CI: 0.70-1.23;
p=0.61) and all-cause mortality (HR 1.48, 95% CI: 1.09-
2.01; p=0.013 and HR 0.90, 95% CI: 0.63-1.30; p=0.58)
compared to patients without AF (Table 2). The risk for
ischaemic stroke was higher in patients with new AFE but the
association lacked statistical significance after multivariable
adjustment (subdistribution HR [sHR] 1.66, 95% CI: 0.81-
3.38; p=0.16). A sensitivity analysis leaving out patients who
underwent CABG during admission yielded similar results, but
with a stronger trend towards an increased risk of ischaemic
stroke in new AF patients in the adjusted subdistribution
hazard analysis (sHR 2.21, 95% CI: 0.98-4.95; p=0.056)
(Supplementary Table 1). The full multivariable models are
reported in Supplementary Table 2-Supplementary Table 9.

The Kaplan-Meier curve (Central illustration) showed
the greatest divergence in MACE during the first 30 days.
Closer inspection of 30-day outcomes showed that the worst
outcomes of new AF regarding MACE were mainly driven
by all-cause mortality and ischaemic stroke, but not by MI
(Supplementary Figure 1).

CHARACTERISTICS OF NEW ATRIAL FIBRILLATION EPISODES
AND THEIR ASSOCIATION WITH CLINICAL OUTCOMES

The duration of new AF episodes was longer than 24 hours
in 44.4% of patients (Figure 2). Of all new AF cases, 37.8%
occurred post-CABG. Of these post-CABG cases, 92.7%
occurred more than 24 hours after ACS presentation. The
duration of new AF emerging post-CABG was short (less than
24 hours) in 54.2% of the cases. The onset of AF episodes
was early after ACS presentation (within 24 hours) in 69.4%
of non-CABG patients.

New AF in ACS patients

A longer duration of a new AF episode was associated with
increased MACE (HR 1.99, 95% CI: 1.36-2.93; p<0.001),
all-cause mortality (HR 1.97, 95% CI: 1.25-3.10; p=0.004),
and a trend towards increased ischaemic stroke (sHR 2.57,
95% CI: 0.88-7.47; p=0.08) (Figure 2). The timing of the
onset of the AF episode showed no significant association
with clinical outcomes; however, there was a trend towards
increased MACE with episodes starting >24 hours after
presentation (HR 1.53, 95% CI: 0.98-2.38; p=0.06). Episodes
of new AF that occurred post-CABG, on the other hand,
were associated with lower MACE (HR 0.52, 95% CI: 0.31-
0.86; p=0.012) and all-cause mortality (HR 0.44, 95% CI:
0.23-0.83; p=0.012), as compared to new AF that occurred
spontaneously after ACS.

PRESCRIPTION OF ORAL ANTICOAGULANTS ACCORDING TO
ATRIAL FIBRILLATION TYPE AND EPISODE
CHARACTERISTICS

OAC use prior to admission was 2.6% amongst patients
without AF, 5.3% amongst patients with new AF, and 83.1%
amongst patients with known AF (Figure 3). Prescription
rates of OAC at discharge were 5.0%, 53.5%, and 89.2%,
respectively. The rates of self-reported OAC use at 1 month
were 5.9%, 52.2%, and 86.7%, respectively. At 1 year, those
rates were 7.4%, 52.2%, and 87.3%, respectively.

Patients with newly diagnosed atrial fibrillation who were
prescribed OAC at discharge were less frequently prescribed
aspirin than patients not receiving OAC (31.6% vs 98.4%;
p<0.001). For combination therapy with OAC, clopidogrel
was more frequently chosen than the potent P2Y,, inhibitors
ticagrelor or prasugrel (76.3% vs 14.0%) (Table 3).

In new AF patients with a CHA,DS,-VASc score of 1,
OAC prescription at discharge was 29.7%, and in new AF
patients with a CHA,DS,-VASc score 22, it was 57.4%.
OAC prescription in patients with new AF was significantly
higher if the episode lasted longer than 24 hours (42.6%

Table 2. Crude and adjusted outcomes of ACS patients according to AF status.

New AF
Crude HR Adjusted HR*
No AF HR (95% CI) p-value HR (95% CI) p-value
MACE 346 (9.6) 104 (23.7) 2.70(2.17-3.36) <0.001 1.562 (1.19-1.90) <0.001
All-cause mortality 174 (4.8) 74 (16.9) 3.73 (2.84-4.90) <0.001 1.48 (1.09-2.01) 0.013
Ischaemic stroke 45 (1.3) 15(3.4) 2.77 (1.55-4.98)** <0.001 1.66 (0.81-3.38)** 0.16
Myocardial infarction 159 (4.4) 22 (5.0) 1.14 (0.73-1.79)** 0.56 1.15(0.72-1.86)** 0.56
Known AF
Crude HR Adjusted HR*
No AF HR (95% CI) p-value HR (95% CI) p-value
MACE 346 (9.6) 66 (16.6) 1.77 (1.36-2.30) <0.001 0.93 (0.70-1.23) 0.61
All-cause mortality 174 (4.8) 40 (10.1) 2.13(1.51-3.00) <0.001 0.90 (0.63-1.30) 0.58
Ischaemic stroke 45 (1.3) 4(1.0) 0.80 (0.29-2.22)** 0.67 0.48 (0.16-1.46)** 0.19
Myocardial infarction 159 (4.4) 25 (6.3) 1.43 (0.94-2.18)** 0.09 0.96 (0.60-1.54)** 0.87

Data are presented as n (%). P-values in bold indicate statistical significance. *Adjusted for age, smoking, hypertension, prior myocardial infarction, prior
percutaneous coronary intervention, prior coronary artery bypass graft, prior stroke, peripheral artery disease, type of ACS at admission, Killip class at
admission, out-of-hospital cardiac arrest at admission, left ventricular ejection fraction, number of diseased coronary vessels, coronary artery bypass graft
during admission, and renal function. **Subdistribution hazard ratio. ACS: acute coronary syndrome; AF: atrial fibrillation; Cl: confidence interval;

HR: hazard ratio; MACE: major adverse cardiovascular events
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Hazard ratio (95% Cl)  p-value
Duration <24 (ref) >24h
n 252(55.6%) 201 (44.4%)
MACE 44(174%) 63 (31.3%) I = 1.99(1.36-2.93) <0.001
All-cause mortality 31(12.3%)  46(22.9%) V] 1.97 (1.25-3.10) 0.004
Ischaemic stroke 5(2.0%) 10 (5.0%) b 2.57(0.88-7.47)% 0.08
Onset (non-CABG) <24h (ref) >24h :
n 213(69.4%)  94(30.6%) :
MACE 51(23.9%)  32(34.0%) ‘—._| 1.53(0.98-2.38) 0.06
All-cause mortality 39(18.3%)  24(25.5%) I-'—I—| 1.47 (0.89-2.45) 0.13
Ischaemic stroke 5(2.3%) 4(4.2%) Pt 1.82(0.49-6.74)* 0.37
Cause Spontaneous  Post-CABG :
n 318(72.6%) 120(37.8%) '
MACE 86(27.0%)  18(15.0%) —— . 0.52 (0.31-0.86) 0.012
All-cause mortality 63 (19.8%) 11(9.2%) s 0.44(0.23-0.83) 0.012
Ischaemic stroke 11(3.5%) 4(3.3%) |—'—| 0.96 (0.31-2.99)* 0.94
I T T T T T 1
012 025 050 100 200 400 800
Figure 2. Association of new AF episode characteristics with adverse outcomes. New AF episodes lasting over 24 hours are
associated with an increased risk of MACE. New AF episodes with onset beyond 24 hours after ACS show a trend towards
worse outcomes. New AF episodes occurring post-CABG are associated with a decreased risk of MACE. *Subdistribution
hazard ratio. ACS: acute coronary syndrome; AF: atrial fibrillation; CI: confidence interval; CABG: coronary artery bypass
graft; MACE: major adverse cardiovascular events
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vs 72.3%; p<0.001), but lower in patients who had
undergone CABG during admission versus those who did
not undergo CABG (34.0% vs 61.7%; p<0.001). OAC
prescription did not differ (58.2% vs 50.0%; p=0.14)
between patients with early (<24 hours) or late (>24 hours)
onset of new AF.

OUTCOMES OF NEW ATRIAL FIBRILLATION PATIENTS
ACCORDING TO EPISODE CHARACTERISTICS AND ORAL
ANTICOAGULANT TREATMENT

The prescription of OAC was a significant effect modifier
on the association of new AF with MACE (p, .....=0.041).
Therefore, this interaction was further explored.
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New AF in ACS patients

Table 3. Clinical characteristics of ACS patients with new AF according to OAC treatment at discharge.

No OAC . e
PP % missing
Demographics and cardiovascular risk factors
0.0

Age, years 68+12 74+9 <0.001
Female sex 33(17.6) 63 (29.3) 0.009 0.0
Body mass index, kg/m2 26.9+4.0 27.54.5 0.17 3.4
Hypertension 116 (62.0) 130 (60.7) 0.87 0.7
Hypercholesterolaemia 101 (55.8) 134 (64.7) 0.09 3.6
Diabetes mellitus 47 (25.1) 51 (23.9) 0.87 0.7
Active smoker 53 (28.6) 44 (20.8) 0.09 2.3
Medical history
Myocardial infarction 35(18.8) 42 (19.5) 0.96 0.2
PCI 30(16.0) 38(17.7) 0.76 0.0
CABG 9 (4.8) 20 (9.3) 0.12 0.0
Stroke 17.(9.1) 34 (15.8) 0.06 0.0
Peripheral artery disease 14 (7.5) 33 (15.3) 0.022 0.0
Congestive heart failure 10 (5.3) 6 (2.8) 0.29 0.0
Clinically relevant bleeding 11 (5.9) 17 (8.0) 0.54 1.1
Laboratory
Haemoglobin, mmol/L 8.6+1.1 8.5+1.2 0.53 0.9
Platelet count, 109/L 250+85 247181 0.70 2.1
eGFR, mL/min 73+24 68+21 0.017 0.0
ACS presentation
Discharge diagnosis 0.003 0.0

UAP 10 (56.3) 10 (4.7)

NSTEMI 69 (36.9) 108 (50.2)

STEMI 9(4.8) 20 (9.3)

Semirecent infarction 99 (52.9) 77 (35.8)
Killip class upon admission 0.006 0.0

| 158 (84.5) 163 (75.8)

Il 16 (8.6) 43 (20.0)

I 3 (1.6) 4 (1.9)

v 10 (5.3) 5(2.3)
Out-of-hospital cardiac arrest 25(13.4) 10 (4.7) 0.004 0.0
Number of diseased coronary vessels 0.012 10.7

0 1(0.6) 10 (5.2)

1 45 (26.0) 65 (34.0)

2 49 (28.3) 45 (23.6)

3 78 (45.1) 69 (36.1)

Graft dysfunction 0(0.0) 2(1.0)
CK max, U/L 1,5635+4,032 1,340+2,132 0.55 5.7
CABG during admission 81 (43.3) 56 (26.0) <0.001 0.0
CHA,DS,-VASc score 3.2+1.5 3.8+1.4 <0.001 0.0
LVEF 0.47 4.1

>50% 109 (60.9) 117 (56.2)

30-50% 54 (30.2) 65 (31.2)

<30% 16 (8.9) 26 (12.5)
Aspirin 184 (98.4) 68 (31.6) <0.001 0.0
Clopidogrel 58 (31.2) 164 (76.3) <0.001 0.2
Ticagrelor or prasugrel 117 (62.9) 30 (14.0) <0.001 0.2

Data are presented as mean+SD or n (%). P-values in bold indicate statistical significance. ACS: acute coronary syndrome; AF: atrial fibrillation;
CABG: coronary artery bypass graft; CAD: coronary artery disease; CK: creatine kinase; eGFR: estimated glomerular filtration rate; LVEF: left ventricular
ejection fraction; NSTEMI: non-ST-segment elevation myocardial infarction; OAC: oral anticoagulants; PCI: percutaneous coronary intervention;

SD: standard deviation; STEMI: ST-segment elevation myocardial infarction; UAP: unstable angina pectoris
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An extensive comparison of baseline characteristics between
new AF patients discharged with or without OAC is provided
in Table 3. Patients with new AF that were discharged on OAC
had significantly more comorbidities that may predispose to
stroke, as expressed by their higher CHA,DS,-VASc scores
(mean 3.8 vs 3.2; p<0.001).

Kaplan-Meier curves comparing the clinical outcomes of
patients with new AF discharged with or without OAC are
shown in Figure 4. MACE and ischaemic stroke rates were
numerically higher in patients treated with OAC (14.4%
vs 11.2% and 2.3% vs 1.6%; p>0.05 for both). After
adjustment for baseline imbalances, there was no difference
in MACE between the groups (adjusted HR 0.93, 95% CI:
0.52-1.65; p=0.80) (Supplementary Table 10). Bleeding events,
however, were significantly higher in patients treated with
OAC (adjusted sHR 1.56, 95% CI: 1.06-2.29; p=0.026).
Major bleeding events occurred in 2.7% of patients without
and 6.0% of patients with OAC.
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After excluding new AF episodes that occurred post-CABG,
outcomes including ischaemic stroke were incrementally
worse starting in patients with short episodes occurring
early during an ACS event up to patients with long episodes
with late onset (>24 hours after ACS), despite higher rates
of OAC treatment in the higher-risk categories (Figure 5).
The risk of ischaemic stroke in patients with a short episode
of early-onset new AF was not significantly increased as
compared to patients without AF (0.0% vs 1.3%; p=0.21).
All other groups of new AF episodes during ACS, however,
were accompanied by an increased risk of ischaemic stroke
(3.8-7.5%; p<0.05).

Discussion

In this study, we found that ACS patients who develop new
AF during admission show worse outcomes regarding MACE
than patients without AF or with known AFE The association
of new AF with an increased risk of ischaemic stroke lost
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Figure 4. Clinical outcomes in new AF patients according to OAC treatment at discharge. AF: atrial fibrillation; MACE: major

adverse cardiovascular events; OAC: oral anticoagulants
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CABG: coronary artery bypass graft; MACE: major adverse cardiovascular events; OAC: oral anticoagulants

statistical significance after adjusting for confounders, but
sensitivity analysis leaving out patients that underwent CABG
during index admission yielded near-significant results (sHR
2.21, 95% CI: 0.98-4.95; p=0.056) (Supplementary Table 1).
The more pronounced, independently increased risk of new AF
in patients without CABG seems in line with the observation
in our manuscript that post-CABG new AF is associated
with a less pronounced risk of MACE and ischaemic stroke
compared to spontaneously occurring new AF in ACS
patients. Furthermore, longer-lasting episodes (>24 hours)
were associated with poorer outcomes. Around half of patients
newly diagnosed with AF were discharged on OAC therapy,
whereas over 90% of patients with known AF were treated
with OAC. We found no significant benefit of OAC in patients
with new AF; however, this is likely due to the limitations of
the observational nature of this study. OAC treatment rates
amongst new AF patients were higher in patients with features
associated with increased MACE and ischemic stroke, such as
CHA,DS,-VASC 22 and AF episodes lasting >24 hours.

The association of AF with worse outcomes in ACS patients is
known and has been reported previously!*!*. The co-occurrence
of these two diseases can aggravate each other and seem to form
a vicious cycle®. The fact that patients with AF show worse
outcomes than those without AF may, in part, be explained
by more extensive cardiovascular disease. In fact, the incidence
of comorbidities in our study gradually increased from
patients without, to patients with new and, finally, known AF.

The finding that new AF patients show worse outcomes
than patients with known AF, however, is surprising and
seems counterintuitive. From the results of this study, we
hypothesise two explanations for these findings.

First, patients with new AF presented with larger infarctions
with more haemodynamic impact. This is illustrated by the
greater number of patients with new AF presenting at the
index ACS with Killip class II/TV or OHCA; they had higher
maximum CK values, and presented more frequently with
semirecent MI, i.e., a late presentation with MI for which
reperfusion therapy was too late. As a result, patients with
new AF had lower LVEF at discharge than patients without
AF or with known AFE. This is known to be associated with
heart failure and worse prognosis in ACS patients'c.

Second, patients with new AF were less often treated
with OAC: at discharge 54.7% were prescribed OAC versus
90.6% of known AF patients. Although current guidelines
do not specifically state that all ACS patients with new AF
should be treated with OAC, it recommends OAC treatment
in patients with a CHA,DS-VASc score 2. In this study,
most patients had a CHA,DS,-VASc score 22 (mean 3.6,
range 1-8). Therefore, according to the guidelines, almost all
patients with new AF should have been treated with OAC.
The undertreatment of new AF suggests uncertainty as to
whether OAC is warranted for stroke reduction in those
patients. However, in this study we found that not only
MACE but also stroke as a separate component of MACE
was increased with new AF. The risk of ischaemic stroke was
not increased for patients with known AE. While patients with
known AF were treated with OAC in >90% of cases, patients
with new AF were treated in only half of cases. Therefore, we
speculate that the excess stroke risk in new AF patients may
(at least, in part) have been ameliorated with more adequate
OAC treatment. However, we also noted a higher bleeding
risk with the use of OAC therapy. Therefore, the balance
may tilt towards no OAC treatment in those patients with
increased risk of major bleeding as well as in patients with
a more “benign” ischaemic phenotype of AE

For instance, AF occurring post-CABG seems to have
a lower risk of thromboembolic events compared to
spontaneously occurring AF in ACS patients in this research.
Still, a MACE rate of 15.0%, mortality rate of 9.2%, and
stroke rate of 3.3% in post-CABG new AF are higher than
the rates in patients without AF and are more similar to
other patients with new AF (Table 2). This increased risk of
stroke might encourage the use of OAC therapy; however,
aetiologies other than AF may also play a role in the post-
CABG population'. The currently ongoing Anticoagulation
for New-Onset Post-Operative Atrial Fibrillation After CABG
(PACES) randomised controlled trial (ClinicalTrials.gov:
NCT04045665) will hopefully soon elucidate on the added
value of OAC therapy in patients with new onset AF after
CABG. This trial randomises patients that develop new AF
within a week after CABG to OAC therapy versus single
antiplatelet therapy.
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Similarly, our study suggests that the risk of ischaemic
stroke in patients with a short paroxysm of new AF is limited.
Two other reports, however, showed that paroxysmal AF
that converted to sinus rhythm before discharge was also
associated with increased risk of ischaemic stroke!®'". This
is in line with other studies that show recurrent AF after
discharge in a high proportion of patients with a paroxysm
of new AF during ACS: new AF during ACS is not transient
in many cases but recurrent'$?°. Moreover, recurrent episodes
may be missed in outpatient follow-up, as it is silent in many
cases, which hampers treatment and may worsen patient
outcomes?!. Therefore, these results from our study should
be interpreted with caution and not necessarily discourage
OAC prescription for patients with only a short paroxysm
of new AF.

Of note, the temporal distribution of excess ischaemic
stroke in patients with newly diagnosed AF showed
a remarkable clustering within the first 30 days. This
research evaluated the association of (undertreated) newly
diagnosed atrial fibrillation as the aetiology of MACE or,
more specifically, ischaemic stroke, after an ACS. However,
other aetiologies may play a role in the occurrence of stroke,
such as a complication of a PCI or CABG procedure in the
setting of ACS. Second, stroke due to left ventricular thrombi
may play a role in large MI with regional wall akinesia and
dyskinesia, as this may result in blood stasis, inflammatory
changes, and hypercoagulability?2.

Limitations

Our study provides a detailed description of a large cohort
of ACS patients that were categorised as having no, known,
or new AF during ACS hospitalisation. As we manually
reviewed all available ECGs of these 4,433 patients, our study
is more precise than studies relying on, e.g., International
Classification of Diseasese (ICD) codes or discharge
medication, as short episodes may not be registered and thus
missed with those methods. Furthermore, we characterised
the episodes according to onset, duration and post-CABG
occurrence, which are the main factors that clinicians may
take into account for treatment decisions. Thanks to the
extensive patient characteristics collected in the FORCE-ACS
registry, which was the basis of this study, we were able to
adjust for detailed baseline differences. Also, data regarding
medication use and events during follow-up were of high
quality, as they were both patient-reported and verified in the
patient files by the study team.

Our study also has some limitations. The occurrence of
new post-discharge AF was not reported, which may have
been interesting to study in relation to clinical outcomes,
especially in patients with newly diagnosed AF. Furthermore,
the observational nature of this study limits us in concluding
whether or not to prescribe OAC for new AF patients.
However, as no randomised studies yet exist for new AF in
ACS patients, we believe this contributes to the best available
evidence on this subject.

Conclusions

In patients with ACS, newly diagnosed AF was associated
with worse outcomes regarding MACE and ischaemic stroke.
Among patients with new AF, episodes lasting >24 hours

were associated with worse outcomes than shorter episodes,
and post-CABG episodes showed relatively better outcomes
than spontaneously occurring new AF. Only half of new AF
patients were discharged on OAC therapy versus >90% with
known AF.
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Supplementary data

Supplementary Table 1. Sensitivity analysis without patients undergoing CABG during
admission.

A. New AF
No. of events, n (%) Crude HR Adjusted HR*
No AF New AF HR (95% CI) p value HR (95% CI) p value
MACE (%) 314 (9.7) 80 (27.3) 3.15(2.47-4.03) <0.001 1.67 (1.28-2.19) <0.001
All-cause
mortality 160 (4.9) 60 (20.5) 4.52 (3.36-6.09) <0.001 1.63 (1.17-2.27) 0.004
Ischemic
stroke 36 (1.1) 9(3.1) 2.80 (1.35-5.83)** 0.006 2.21 (0.98-4.95)** 0.056
Myocardial
infarction 147 (4.5) 16 (5.5) 1.21 (0.72-2.03)** 0.46 1.15 (0.67-1.97)** 0.62
B. Known AF
No. of events, n (%) Crude HR Adjusted HR*
No AF Known AF HR (95% CI) p value HR (95% CI) p value
MACE (%) 314 (9.7) 61(17.3) 1.84 (1.40-2.43) <0.001 0.96 (0.71-1.28) 0.76

All-cause
mortality 160 (4.9) 36 (10.3) 2.12 (1.48-3.05) <0.001 0.87 (0.59-1.28) 0.48
Ischemic
stroke 36 (1.1) 3(0.9) 0.77 (0.24-2.49)** 0.66 0.42 (0.12-1.57)** 0.20
Myocardial
infarction 147 (4.5) 25 (7.1) 1.59 (1.04-2.42)** 0.032 1.08 (0.67-1.73)** 0.77

* Adjusted for age, smoking, hypertension, prior myocardial infarction, prior percutaneous coronary intervention, prior coronary artery bypass graft,
prior stroke, peripheral artery disease, type of acute coronary syndrome at admission, Killip class at admision, out of hospital cardiac arrest at
admission, left ventricular ejection fraction, number of diseased coronary vessels, renal function

** Subdistibution hazard ratio

AF: atrial fibrillation, MACE: major adverse cardiac events, HR: hazard ratio, CI: confidence interval.



Supplementary Table 2. Full multivariable model for MACE.

Variable Coefficient | Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper
AF subtype No AF (ref)
New AF 0.420 0.125 1.523 1.193 1.944 0.001
Known AF -0.073 0.143 0.930 0.702 1.231 0.610
Age 0.029 0.005 1.029 1.019 1.039 <0.001
Hypertension 0.076 0.100 1.079 0.887 1.314 0.445
Smoking 0.100 0.116 1.106 0.881 1.387 0.386
Prior MI 0.110 0.127 1.116 0.870 1.432 0.387
Prior PCI 0.117 0.126 1.125 0.879 1.439 0.351
Prior CABG 0.047 0.148 1.048 0.784 1.401 0.752
Prior stroke 0.489 0.121 1.631 1.287 2.066 <0.001
Peripheral artery disease 0.283 0.129 1.327 1.032 1.707 0.028
Congestive heart failure 0.373 0.167 1.452 1.047 2.013 0.026
Admission Unstable angina (ref)
diagnosis
NSTEMI 0.499 0.208 1.646 1.094 2.476 0.017
Semi-recent MI 0.737 0.284 2.089 1.197 3.647 0.010
STEMI 0.715 0.218 2.044 1.332 3.136 0.001
Killip class I (ref)
I 0.261 0.120 1.298 1.026 1.643 0.030
I 0.716 0.286 2.047 1.170 3.582 0.012
v 0.930 0.242 2.535 1.578 4.073 <0.001
OHCA 0.393 0.187 1.482 1.026 2.14 0.036
Number of 0 (ref)
diseased 1 0.127 0.268 1.135 0.671 1.921 0.636
vessels 2 0.328 0.270 1.388 0.818 2.353 0.225
3 0.395 0.276 1.485 0.864 2.552 0.154
Graft -0.258 0.772 0.773 0.170 3.505 0.738
dysfunction
CABG during admission -0.179 0.158 0.836 0.613 1.141 0.260
eGFR -0.013 0.002 0.987 0.983 0.992 <0.001
LVEF Good (>50%, ref)
Moderate (30- 0.308 0.109 1.360 1.098 1.684 0.005
50%)
Poor (<30%) 0.747 0.153 2.111 1.565 2.847 <0.001




Supplementary Table 3. Full multivariable model for all-cause mortality.

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.390 0.157 1.477 1.086 | 2.007 0.013

Known AF -0.104 0.187 0.901 0.625 | 1.299 0.579
Age 0.053 0.007 1.054 1.040 1.068 <0.001
Hypertension -0.039 0.134 0.962 0.739 | 1.251 0.771
Smoking 0.193 0.159 1.213 0.889 | 1.655 0.224
Prior MI -0.017 0.171 0.984 0.704 | 1.375 0.923
Prior PCI 0.050 0.173 1.051 0.749 | 1.476 0.773
Prior CABG 0.268 0.196 1.308 0.891 1.918 0.171
Prior stroke 0.353 0.163 1.423 1.034 | 1.959 0.031
Peripheral artery disease 0.267 0.168 1.306 0.938 | 1.816 0.115
Congestive heart failure 0.448 0.196 1.566 1.066 | 2.299 0.023
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.813 0.368 2.255 1.096 |  4.637 0.028

Semi-recent MI 1.537 0.423 4.652 2.032 | 10.649 <0.001

STEMI 1.312 0.377 3.713 1.772 | 7.780 0.001
Killip class I (ref)

11 0.426 0.150 1.532 1.141 | 2.057 0.005

I 1.006 0.319 2.733 1463 | 5.106 0.002

1\% 1.172 0.273 3.229 1.892 | 5.512 <0.001
OHCA 0.726 0.216 2.067 1353 | 3.159 0.001
Number of 0 (ref)
diseased 1 -0.023 0.390 0.977 0.455 | 2.099 0.953
vessels 2 0.132 0.398 1.141 0.524 | 2.488 0.740

3 0.100 0.404 1.105 0.500 | 2.441 0.805

Graft

dysfunction -9.329 993.280 0.000 0.000 Inf 0.993
CABG during admission -0.012 0.218 0.988 0.645 | 1.515 0.958
eGFR -0.022 0.003 0.978 0.972 | 0.984 <0.001
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.521 0.152 1.684 1.249 2.27 0.001

Poor (<30%) 1.147 0.185 3.148 2.192 | 4.521 <0.001




Supplementary Table 4. Full multivariable model for ischaemic stroke.

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.505 0.363 1.657 0.813 | 3.377 0.164

Known AF -0.741 0.569 0.477 0.156 | 1.455 0.193
Age 0.035 0.016 1.036 1.004 | 1.069 0.029
Hypertension -0.078 0.296 0.925 0.517 | 1.653 0.792
Smoking 0.015 0.319 1.015 0.543 | 1.898 0.964
Prior MI -0.452 0.369 0.636 0.309 | 1312 0.221
Prior PCI 0.034 0.328 1.035 0.544 | 1.968 0.917
Prior CABG 0.026 0.482 1.027 0.400 | 2.638 0.956
Prior stroke 1.212 0.302 3.362 1.859 | 6.078 <0.001
Peripheral artery disease 0.751 0.348 2.119 1.070 | 4.193 0.031
Congestive heart failure -0.283 0.710 0.753 0.187 | 3.028 0.690
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.433 0.530 1.541 0.545 |  4.358 0.414

Semi-recent MI 0.511 0.762 1.667 0.374 7.417 0.503

STEMI 0.497 0.564 1.644 0.544 |  4.966 0.378
Killip class I (ref)

11 0.250 0.339 1.284 0.661 | 2.496 0.461

I -10.466 0.359 0.000 0.000 |  0.000 <0.001

1\% -9.942 0.455 0.000 0.000 |  0.000 <0.001
OHCA -0.691 1.019 0.501 0.068 | 3.691 0.498
Number of 0 (ref)
diseased 1 1.093 1.009 2.982 0.413 | 21.554 0.279
vessels 2 1.140 1.021 3.126 0.423 | 23.133 0.264

3 1.100 1.062 3.004 0.374 | 24.102 0.301

Graft

dysfunction 9.172 1.111 0.000 0.000 | 0.001 <0.001
CABG during admission 0.555 0.431 1.741 0.748 | 4.051 0.198
eGFR -0.001 0.007 0.999 0.984 | 1.013 0.846
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.153 0.312 1.165 0.632 | 2.149 0.624

Poor (<30%) -0.072 0.529 0.930 0.330 | 2.626 0.892




Supplementary Table 5. Full multivariable model for myocardial infarction.

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.143 0.244 1.153 0.715| 1.861 0.559

Known AF -0.040 0.242 0.961 0.598 | 1.544 0.869
Age 0.002 0.007 1.002 0.988 | 1.016 0.743
Hypertension 0.191 0.161 1.210 0.882 | 1.661 0.237
Smoking -0.123 0.175 0.885 0.628 | 1.246 0.483
Prior MI 0.370 0.214 1.448 0.951 | 2.203 0.084
Prior PCI 0.273 0.211 1.314 0.869 | 1.985 0.195
Prior CABG 0.006 0.242 1.006 0.626 | 1.615 0.981
Prior stroke 0.419 0.197 1.520 1.032 | 2.238 0.034
Peripheral artery disease 0.234 0.219 1.264 0.823 | 1.942 0.285
Congestive heart failure 0.165 0.314 1.180 0.637 | 2.183 0.599
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.474 0.284 1.606 0.920 |  2.803 0.096

Semi-recent MI -0.903 0.760 0.406 0.092 | 1.797 0.235

STEMI 0.320 0.304 1.377 0.759 | 2.499 0.292
Killip class I (ref)

11 0.077 0.209 1.080 0.716 | 1.627 0.714

I -0.337 0.658 0.714 0.196 | 2.593 0.608

1\% 0.018 0.594 1.018 0318 | 3.264 0.976
OHCA 0.045 0.351 1.046 0.526 | 2.079 0.899
Number of 0 (ref)
diseased 1 0.137 0.363 1.146 0.563 | 2335 0.706
vessels 2 0.344 0.368 1.411 0.685 | 2.905 0.350

3 0.692 0.380 1.997 0.949 | 4.204 0.069

Graft

dysfunction 0.568 0.830 1.764 0.347 | 8.970 0.494
CABG during admission -0.662 0.291 0.516 0.291 | 0913 0.023
eGFR -0.001 0.004 0.999 0.992 | 1.006 0.711
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.164 0.171 1.179 0.844 | 1.647 0.335

Poor (<30%) -0.094 0.337 0.910 0471 | 1.760 0.780




Supplementary Table 6. Full multivariable model for MACE (sensitivity analysis without

patients undergoing CABG during admission).

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.513 0.137 1.671 1.278 | 2.185 <0.001

Known AF -0.046 0.150 0.955 0.712 | 1.281 0.759
Age 0.028 0.005 1.028 1.018 | 1.039 <0.001
Hypertension -0.005 0.107 0.995 0.807 1.227 0.965
Smoking 0.086 0.126 1.090 0.852 | 1.395 0.492
Prior MI 0.097 0.134 1.102 0.846 | 1.434 0.472
Prior PCI 0.160 0.132 1.173 0.905 | 1.521 0.228
Prior CABG -0.002 0.154 0.998 0.738 | 1.349 0.988
Prior stroke 0.545 0.131 1.725 1.336 2.228 <0.001
Peripheral artery disease 0.261 0.139 1.298 0.988 | 1.704 0.061
Congestive heart failure 0.399 0.177 1.490 1.054 | 2.107 0.025
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.576 0.231 1.778 1.130 | 2.798 0.013

Semi-recent MI 0.773 0.307 2.167 1.187 | 3.956 0.012

STEMI 0.747 0.242 2.111 1314 | 3.392 0.002
Killip class I (ref)

11 0.323 0.127 1.381 1.076 | 1.773 0.012

I 0.610 0.325 1.840 0.973 | 3.477 0.061

1\% 0.888 0.254 2.430 1477 |  3.996 0.001
OHCA 0.459 0.197 1.583 1.076 | 2.329 0.02
Number of 0 (ref)
diseased 1 0.091 0.268 1.095 0.647 | 1.854 0.734
vessels 2 0.362 0.270 1.436 0.845 |  2.440 0.182

3 0.435 0.271 1.545 0.909 | 2.626 0.109

Graft

dysfunction -0.137 0.718 0.872 0.214 | 3.563 0.849
eGFR -0.012 0.002 0.988 0.983 | 0.992 <0.001
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.261 0.116 1.298 1.034 | 1.629 0.025

Poor (<30%) 0.645 0.166 1.906 1377 | 2.638 <0.001




Supplementary Table 7. Full multivariable model for all-cause mortality (sensitivity analysis
without patients undergoing CABG during admission).

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.490 0.168 1.632 1.174 | 2.269 0.004

Known AF -0.139 0.198 0.870 0.591 1.282 0.482
Age 0.051 0.007 1.052 1.037 | 1.067 <0.001
Hypertension -0.120 0.141 0.887 0.672 1.170 0.397
Smoking 0.134 0.176 1.144 0.810 | 1.613 0.446
Prior MI -0.040 0.180 0.961 0.676 | 1.367 0.825
Prior PCI 0.115 0.181 1.122 0.787 | 1.600 0.524
Prior CABG 0.282 0.202 1.326 0.891 1.971 0.165
Prior stroke 0.384 0.177 1.468 1.038 | 2.078 0.031
Peripheral artery disease 0.190 0.183 1.209 0.845 1.729 0.301
Congestive heart failure 0.536 0.208 1.708 1.137 | 2.566 0.011
Admission Unstable angina (ref)
diagnosis

NSTEMI 1.020 0.423 2.773 1211 | 6.348 0.017

Semi-recent MI 1.734 0.475 5.664 2.232 | 14.369 <0.001

STEMI 1.435 0.433 4202 1.798 | 9.820 0.001
Killip class I (ref)

11 0.514 0.158 1.672 1.226 | 2.280 0.001

111 0.787 0.371 2.196 1.061 | 4.545 0.035

v 1.082 0.287 2.952 1.683 | 5.176 <0.001
OHCA 0.862 0.228 2.369 1.516 | 3.701 <0.001
Number of 0 (ref)
diseased 1 -0.095 0.392 0.909 0.422 | 1.959 0.808
vessels 2 0.103 0.388 1.109 0.519 | 2371 0.790

3 0.060 0.391 1.062 0.493 | 2.287 0.878

Graft

dysfunction -5.233 716.521 0.005 0.000 Inf 0.994
eGFR -0.022 0.003 0.978 0.972 | 0.985 <0.001
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.467 0.156 1.595 1.174 | 2.168 0.003

Poor (<30%) 1.026 0.201 2.790 1.879 | 4.140 <0.001




Supplementary Table 8. Full multivariable model for ischaemic stroke (sensitivity analysis
without patients undergoing CABG during admission).

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.791 0.413 2.205 0.981 | 4.954 0.056

Known AF -0.858 0.666 0.424 0.115| 1.565 0.198
Age 0.038 0.018 1.039 1.002 | 1.076 0.036
Hypertension -0.138 0.336 0.871 0.451 1.684 0.682
Smoking -0.101 0.413 0.904 0.402 | 2.033 0.808
Prior MI -0.715 0.410 0.489 0.219 | 1.093 0.082
Prior PCI 0.235 0.362 1.265 0.623 2.57 0.515
Prior CABG 0.108 0.492 1.114 0425 | 2.922 0.827
Prior stroke 1.332 0.340 3.788 1.944 | 7.382 <0.001
Peripheral artery disease 0.904 0.397 2.470 1.135 | 5.374 0.023
Congestive heart failure -0.684 1.052 0.505 0.064 | 3.965 0.516
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.735 0.751 2.086 0.479 | 9.095 0.328

Semi-recent MI 0.553 1.018 1.738 0.236 | 12.787 0.587

STEMI 0.917 0.774 2.501 0.549 | 11.394 0.236
Killip class I (ref)

11 0.236 0.401 1.266 0.577 | 2.779 0.556

111 -10.179 0.492 0.000 0.000 | 0.000 <0.001

v -9.258 0.595 0.000 0.000 | 0.000 <0.001
OHCA -10.090 0.257 0.000 0.000 |  0.000 <0.001
Number of 0 (ref)
diseased 1 1.107 1.020 3.026 0.410 | 22.329 0.278
vessels 2 1.278 1.032 3.588 0474 | 27.13 0.216

3 1.383 1.052 3.986 0.507 | 31.335 0.189

Graft

dysfunction -9.130 1.139 0.000 0.000 | 0.001 <0.001
eGFR 0.001 0.009 1.001 0.984 | 1.019 0.889
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.166 0.370 1.180 0.571 | 2.440 0.655

Poor (<30%) -0.103 0.663 0.902 0.246 | 3.308 0.877




Supplementary Table 9. Full multivariable model for myocardial infarction (sensitivity analysis
without patients undergoing CABG during admission).

Variable Coefficient Standard | Hazard | 95% Confidence P value
error ratio interval
lower | upper

AF subtype No AF (ref)

New AF 0.138 0.274 1.148 0.670 | 1.965 0.616

Known AF 0.072 0.243 1.075 0.668 1.73 0.766
Age 0.002 0.007 1.002 0.988 | 1.016 0.815
Hypertension 0.120 0.168 1.128 0.812 1.567 0.473
Smoking -0.065 0.182 0.937 0.656 | 1.340 0.723
Prior MI 0.352 0.223 1.422 0.919 | 2.201 0.114
Prior PCI 0.286 0.218 1.332 0.869 | 2.042 0.189
Prior CABG -0.126 0.245 0.881 0.545 | 1.425 0.606
Prior stroke 0.489 0.207 1.630 1.086 | 2.446 0.018
Peripheral artery disease 0.258 0.228 1.294 0.827 | 2.025 0.259
Congestive heart failure 0.046 0.329 1.047 0.549 | 1.994 0.890
Admission Unstable angina (ref)
diagnosis

NSTEMI 0.501 0.306 1.650 0.906 | 3.005 0.102

Semi-recent MI -0.889 0.768 0.411 0.091 | 1.850 0.247

STEMI 0.286 0.324 1.331 0.705 | 2.512 0.378
Killip class I (ref)

11 0.164 0.213 1.178 0.776 | 1.790 0.442

I -0.155 0.663 0.856 0.233 | 3.141 0.815

1\% 0.074 0.602 1.077 0.331 | 3.506 0.902
OHCA 0.128 0.355 1.136 0.567 | 2.277 0.719
Number of 0 (ref)
diseased 1 0.152 0.364 1.164 0.571 | 2374 0.677
vessels 2 0.446 0.371 1.562 0.754 | 3.235 0.230

3 0.765 0.376 2.148 1.028 | 4.488 0.042

Graft

dysfunction 0.712 0.812 2.037 0.415 | 10.003 0.381
eGFR -0.001 0.004 0.999 0.991 | 1.006 0.703
LVEF Good (>50%, ref)

Moderate (30-

50%) 0.155 0.176 1.167 0.827 | 1.648 0.379

Poor (<30%) -0.188 0.360 0.829 0410 | 1.677 0.601




Supplementary Table 10. Crude and adjusted outcomes in new AF patients according to OAC
treatment at discharge.

No OAC OAC Crude HR (95% CI)  p value Adjusted HR p value
(95% CI)
MACE (%) 21 (11.2%) 31 (14.4%) 1.33 (0.76-2.32) 0.31 0.93 (0.52-1.65)* 0.80
All-cause
mortality 16 (8.6%) 22 (10.2%) 1.21 (0.64-2.31) 0.56
Ischemic
stroke 3 (1.6%) 5(2.3%) 1.47 (0.35-6.12)} 0.60
Myocardial
infarction 2 (1.1%) 8 (3.7%) 3.56 (0.76-16.63)° 0.11
Any bleeding 43 (23.0%) 70 (32.6%) 1.55 (1.06-2.25)¢ 0.023 1.56 (1.06-2.29)** S 0.026
Major
bleeding 5(2.7%) 13 (6.0%) 2.30 (0.82-6.45)* 0.11

* Adjusted for CHADS-VASc, CABG during admission, LVEF at discharge, and unstable presentation (OHCA or Killip class III or IV)
** Adjusted for age, gender, history of bleeding, history of stroke, haemoglobin, platelet count, renal function
$ Subdistribution hazard ratio
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10%

05% II II

MACE All-cause mortality Ischemic stroke “?,ﬁgfgﬂgfl
mNo AF 05% 03% 01% 02%
m New AF 14% 09% 02% 03%
m Known AF 06% 09% 00% 01%

Supplementary Figure 1. 30-day outcomes according to AF status.



