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Abstract
Background: For patients on oral anticoagulants (OAC) undergoing percutaneous coronary intervention 
(PCI), European guidelines have recently changed their recommendations to dual antithrombotic therapy 
(DAT; P2Y12 inhibitor and OAC) without aspirin.
Aims: The prospective WOEST 2 registry was designed to obtain contemporary real-world data on 
antithrombotic regimens and related outcomes after PCI in patients with an indication for OAC.
Methods: In this analysis, we compare DAT (P2Y12 inhibitor and OAC) to triple antithrombotic therapy 
(TAT; aspirin, P2Y12 inhibitor, and OAC) on thrombotic and bleeding outcomes after one year. Clinically 
relevant bleeding was defined as Bleeding Academic Research Consortium classification (BARC) grade 2, 
3, or 5; major bleeding as BARC grade 3 or 5. Major adverse cardiac and cerebrovascular events (MACCE) 
was defined as a composite of all-cause mortality, myocardial infarction, stent thrombosis, ischaemic stroke, 
and transient ischaemic attack.
Results: A total of 1,075 patients were included between 2014 and 2021. Patients used OAC for atrial 
fibrillation (93.6%) or mechanical heart valve prosthesis (4.7%). Non-vitamin K oral anticoagulants (NOAC) 
were prescribed in 53.1% and vitamin K antagonists in 46.9% of patients. At discharge, 60.9% received 
DAT, and 39.1% TAT. DAT was associated with less clinically relevant and similar major bleeding (16.8% 
vs 23.4%; p<0.01 and 7.6% vs 7.7%, not significant), compared to TAT. The difference in MACCE between 
the two groups was not statistically significant (12.4% vs 9.7%; p=0.17). Multivariable adjustment and pro-
pensity score matching confirmed these results.
Conclusions: Dual antithrombotic therapy is associated with a substantially lower risk of clinically rel-
evant bleeding without a statistically significant penalty in ischaemic events.
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Abbreviations
ACS acute coronary syndrome
AF atrial fibrillation
BARC Bleeding Academic Research Consortium classification
CABG coronary artery bypass grafting
CAD coronary artery disease
CI confidence interval
DAPT dual antiplatelet therapy
DAT dual/double antithrombotic therapy
HR hazard ratio
LAD left anterior descending coronary artery
LCx left circumflex coronary artery
MACCE major adverse cardiac and cerebrovascular events
MI myocardial infarction
NOAC non-vitamin K oral anticoagulant
OAC oral anticoagulant
PCI percutaneous coronary intervention
RCA right coronary artery
RCT randomised controlled trial
SD standard deviation
ST stent thrombosis
STEMI ST-segment elevation myocardial infarction
TAT triple antithrombotic therapy
TIA transient ischaemic attack
UFH unfractionated heparin
VKA vitamin K antagonist

Introduction
Patients with acute coronary syndrome or who are undergoing 
percutaneous coronary intervention (PCI) require dual antiplate-
let therapy (DAPT) with aspirin and a P2Y12 inhibitor to pre-
vent them from myocardial infarction (MI) and stent thrombosis 
(ST)1. Most patients with atrial fibrillation (AF) require oral anti-
coagulant (OAC) therapy to prevent them from ischaemic stroke 
and systemic embolism2. Patients with mechanical heart valves 
require OAC to prevent valve thrombosis3. Coronary artery dis-
ease (CAD) frequently co-occurs in patients with AF4 and/or 
a mechanical heart valve prosthesis5, warranting both DAPT and 
OAC. Although this combination therapy is effective, it is also 
accompanied by a high risk of bleeding complications6, which are 
associated with mortality7,8. Thus, this combination therapy should 
be carefully considered9,10.

The WOEST trial (2013) found an important reduction in bleed-
ing complications for PCI patients on OAC when treated without 
aspirin, thus treated with dual antithrombotic therapy (DAT, con-
sisting of OAC plus a P2Y12 inhibitor, also referred to as dou-
ble antithrombotic therapy; not to be confused with DAPT), when 
compared to triple antithrombotic therapy (TAT: combination 
therapy of OAC, P2Y12 inhibitor and aspirin)11. Since then, sev-
eral randomised controlled trials (RCTs) and their meta-analyses 
have confirmed this result12-18. However, dropping aspirin might 
come at the cost of reduced antithrombotic efficacy as MI and ST 
tend to increase with this strategy, albeit at a lower incidence and 

effect size compared to the bleeding reduction17,18. Following these 
RCT results, international guidelines have shifted their recommen-
dations from one full year of TAT to a personalised, risk-guided 
approach, with the aspirin duration limited to hospital admission 
for most patients and up to one month in high ischaemic risk 
patients9. Reliable and contemporary real-world data are required 
to further support the current default strategy of DAT as recom-
mended by European and American guidelines9,19.

Within this context, the prospective, international, multicen-
tre WOEST 2 registry was conducted to obtain real-world data 
on prescription trends, thrombotic outcomes, and bleeding com-
plications, with dual or triple antithrombotic therapy after PCI in 
patients with an indication for OAC.

Methods
STUDY POPULATION
The “What is the Optimal antiplatElet and anticoagulant therapy 
in patients with oral anticoagulation undergoing revasculariSa-
Tion 2” (WOEST 2) registry is an international, multicentre, pro-
spective, non-interventional cohort study designed to evaluate the 
use, safety and efficacy of the combined use of OAC and anti-
platelet drugs after PCI in a real-world population (ClinicalTrials.
gov: NCT02635230). The study was performed in 10 academic 
and non-academic PCI centres in the Netherlands and Belgium. 
Patients were included from 2014 to 2021.

Adult patients who underwent successful PCI with an indication 
for long-term OAC use (vitamin K antagonist [VKA] or non-vita-
min K oral anticoagulant [NOAC]) for AF or a mechanical heart 
valve prosthesis were eligible for inclusion. Patients with both 
elective PCI and those undergoing PCI for acute coronary syn-
drome (ACS) were included. Patients with a new indication for 
OAC (e.g., AF de novo) were eligible for inclusion when OAC 
was started within 72 hours after PCI. Patients with a life expec-
tancy of less than one year or a contraindication for P2Y12 inhibi-
tor use were not included. Written informed consent was obtained 
from all participants.

DATA COLLECTION 
Subject data regarding demographics, comorbidities, PCI pro-
cedure, and antithrombotic therapy were collected and directly 
entered into an online case report form (REDCap20). Follow-up 
data were collected at 1, 3, 6 and 12 months by medical file 
review and/or telephone interview. The data were stored, handled 
and secured according to national and local safety regulations. 
The study was performed in accordance with the provisions of the 
Declaration of Helsinki and with the International Conference on 
Harmonization Good Clinical Practice guidelines.

TREATMENT GROUPS
Patients were classified as receiving DAT if their discharge medi-
cation consisted of a P2Y12 inhibitor (clopidogrel, prasugrel, or 
ticagrelor) and OAC (acenocoumarol, phenprocoumon, apixaban, 
dabigatran, edoxaban, or rivaroxaban), without aspirin. Patients 
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were classified as receiving TAT if their discharge medication con-
sisted of a P2Y12 inhibitor, OAC, and aspirin.

All decisions regarding the choice and duration of antithrom-
botic therapy after PCI were solely up to the treating physician.

OUTCOMES
The primary safety endpoint was clinically relevant bleeding 
defined as type 2, 3, or 5 bleeding according to the Bleeding 
Academic Research Consortium (BARC) criteria21. The primary 
efficacy endpoint was a composite of major adverse cardiac and 
cerebrovascular events (MACCE), containing all-cause mortality, 
MI, definite ST, ischaemic stroke, and transient ischaemic attack 
(TIA). Secondary endpoints included major bleeding (BARC 
type 3 or 5), a composite of MI and ST, and the separate compo-
nents of the primary safety and efficacy endpoints. All outcomes 
were independently adjudicated.

STATISTICAL ANALYSIS
For this analysis, all outcomes were assessed from discharge to 
one-year post-discharge. In-hospital bleedings were not included 
in this analysis since the treatment groups were defined at dis-
charge and recommended in-hospital treatment contained aspirin 
for both groups. Data for patients who were lost to follow-up were 
censored at the time of their last known status.

To examine temporal trends in antithrombotic strategy, the pro-
portion of patients prescribed DAT or TAT by year of procedure was 
tested for trend using the Cochran-Armitage test. We then examined 
the proportion of patients prescribed DAT or TAT across the dif-
ferent study centres. Baseline characteristics of patients who were 
prescribed DAT or TAT were compared using descriptive statistics.

The time from discharge to the first occurrence of the primary 
endpoints was analysed using Cox proportional hazards models 
with the treatment group as covariate to obtain a point estimate of 
the hazard ratio (HR) with a 2-sided 95% confidence interval (CI). 
Unadjusted cumulative event rates were estimated at 365 days 
post-discharge and visualised in a Kaplan-Meier plot. P-values 
were calculated using the 2-sided log-rank test. A landmark analy-
sis at 30 days was performed to evaluate differences in outcomes 
during the true aspirin treatment in the TAT arm.

Given the observational nature of the study, we used multivari-
able Cox proportional hazards models and propensity matching to 
account for clinical differences causing potential confounding bias 
between patients receiving DAT or TAT. Based on contemporary 
literature, the following patient characteristics were considered as 
potential confounders: age, sex, body mass index, CHA2DS2-VASc, 
HAS-BLED, indication for PCI (elective, unstable angina, non-
STEMI, or STEMI), medical history of AF, mechanical heart valve 
prosthesis, MI, congestive heart failure, peripheral artery disease, 
chronic kidney disease, clinically relevant bleeding, or discharge on 
potent P2Y12 inhibitors (ticagrelor or prasugrel). Cases with missing 
values for potential confounders were left out of the adjusted anal-
yses. To prevent the multivariable Cox proportional hazards mod-
els from overfitting, backward stepwise selection was used. Only 

confounders that contributed statistical significance to the model 
were retained in the models to obtain the adjusted point estimates. 
The propensity score consisted of all the above-mentioned potential 
confounders. Patients on DAT were matched to patients on TAT in 
a 1:1 ratio, using exact matching for the indication of PCI within 
nearest neighbour matching, with calliper 0.25 and random match-
ing order. The quality of the propensity model was evaluated by 
obtaining the C-statistic of the propensity score in the entire and 
matched dataset, in which a C-statistic of 0.5 in the matched data-
set would represent perfect matching for the entered confounders.

Analyses for the subgroups were performed for the primary out-
comes with time-to-first event with the use of the Cox proportional 
hazards model to evaluate treatment by subgroup interaction.

P-values of less than 0.05 were considered to be statistically 
significant. All statistical analyses were performed using R 3.6.3 
and RStudio 1.3 (The R Foundation for Statistical Computing), 
utilising the packages survival and MatchIt for survival analysis 
and propensity score matching.

Results
STUDY POPULATION AND PRESCRIPTION PATTERNS
Between 2014 and 2021, a total of 1,075 patients were included 
in the WOEST 2 registry. After exclusion of 17 patients who 
were not treated with either DAT or TAT at discharge, a total of 
1,058 patients from 10 centres in the Netherlands and Belgium were 
analysed. At 1 year, 10 patients were lost to follow-up. Baseline 
characteristics according to treatment are summarised in Table 1.

The mean age in this cohort was 74 (standard deviation [SD] 8) 
years and 24.4% were female. About one third (34.7%) of the 
patients underwent PCI in the setting of ACS. Of the included 
patients, 87.7% reported prior OAC use.

In 46.9% of the patients, a VKA was prescribed at discharge. In 
patients receiving NOAC (53.1%), rivaroxaban was the most fre-
quently prescribed, followed by apixaban, dabigatran and edoxa-
ban (43.8%, 33.3%, 15.3%, and 7.7%, respectively). Patients with 
prior OAC use were seldomly switched from VKA to NOAC 
or vice versa at the time of PCI (2.9% and 3.2%, respectively) 
(Table  2). Patients who were OAC naïve more often received 
NOAC than VKA (70.4% vs 29.6%).

The indication for OAC use at discharge was mainly driven by atrial 
fibrillation (93.6%), and in 4.7% the OAC use was for a mechanical 
heart valve prosthesis. Of the patients with AF without a mechani-
cal heart valve prosthesis, 44.7% were prescribed VKA and 55.3% 
NOAC. In patients with a mechanical heart valve prosthesis, 98.0% 
were prescribed VKA, and one patient (2.0%) received NOAC.

At discharge, DAT was prescribed in 644 patients (60.9%) 
and TAT in 414 patients (39.1%). Median aspirin duration with 
TAT was 30 days (interquartile range [IQR] 29-57 days). In the 
majority of patients (93.6%), clopidogrel was the P2Y12 inhibi-
tor of choice. The prescription of DAT differed widely between 
study sites, varying from 7.4% DAT and 92.6% TAT to 85.7% 
DAT and 14.3% TAT (Supplementary Table 1). A significant tem-
poral trend towards increased DAT prescription and decreased 
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TAT prescription was found from 2014 through 2021 (Cochran-
Armitage ptrend<0.001) (Supplementary Table 2).

PATIENT CHARACTERISTICS WITH DUAL AND TRIPLE 
ANTITHROMBOTIC THERAPY
Patients receiving DAT tended to have more comorbidities as 
compared to patients receiving TAT, including a history of hyper-
tension (77.8% vs 67.9%), previous stroke (19.0% vs 14.0%), 
congestive heart failure (26.3% vs 17.1%) and atrial fibrillation 

(95.2% vs 91.3%; p<0.05 for all). In line with this, the thrombotic 
risk predicted by the CHA2DS2-VASc was significantly higher 
in patients treated with DAT than with TAT (score ≥5 in 41% vs 
34% of patients; p=0.03). Patients treated with TAT, on the other 
hand, had a higher body mass index (28.1 vs 27.5; p=0.04), and 
were more likely to have had PCI for ACS instead of elective PCI 
(41.6% vs 31.9%; p<0.01). The risk of bleeding predicted by the 
HAS-BLED score did not differ between the groups, although 
patients prescribed DAT were slightly more likely to have had 

Table 1. Baseline characteristics of patients treated with triple and dual antithrombotic therapy.

Antithrombotic strategy

Triple therapy
n=415

Dual therapy
n=644

p-value

Demographics
Age, mean (SD) 73.53 (8.11) 73.85 (8.21) 0.52

Female (%) 101 (24.3) 160 (24.8) 0.91

Body mass index, mean (SD) 28.16 (5.03) 27.54 (4.39) 0.04

Caucasian ethnicity (%) 325 (94.2) 527 (95.1) 0.65

Indication for OAC
Atrial fibrillation (%) 379 (91.3) 613 (95.2) 0.02

de novo (%) 28 (7.9) 54 (9.7) 0.42

Mechanical heart valve prosthesis (%) 22 (5.3) 27 (4.2) 0.50

Not specified (%) 20 (4.8) 20 (3.1) 0.21

Medical history
CHA2DS2-VASc, mean (%) 3.83 (1.57) 4.19 (1.60) <0.001

CHA2DS2-VASc ≥5 (%) 142 (34.2) 265 (41.1) 0.03

HAS-BLED, mean (%) 3.08 (1.11) 3.03 (1.01) 0.46

HAS-BLED ≥3 (%) 293 (70.8) 444 (69.2) 0.63

Myocardial infarction (%) 105 (25.3) 177 (27.5) 0.47

PCI (%) 143 (34.5) 243 (37.8) 0.30

CABG (%) 84 (20.2) 129 (20.1) 1.00

Congestive heart failure (%) 71 (17.1) 169 (26.3) 0.001

Stroke (%) 58 (14.0) 122 (19.0) 0.04

Peripheral artery disease (%) 61 (14.7) 103 (16.0) 0.63

Chronic kidney disease (%) 151 (36.4) 249 (38.7) 0.48

Bleed requiring medical attention (%) 42 (10.1) 92 (14.3) 0.06

Active malignancy (%) 8 (1.9) 19 (3.0) 0.40

Diabetes mellitus (%) 112 (27.0) 186 (29.0) 0.52

Hypertension (%) 282 (68.0) 498 (77.8) <0.001

Hypercholesterolaemia (%) 262 (63.7) 431 (67.4) 0.24

Smoking (%) 57 (14.0) 87 (13.9) 1.00

Admission and procedural characteristics
Indication for PCI 
(%)

elective 237 (58.4) 424 (68.1)

0.001
unstable angina 30 (7.4) 51 (8.2)

non-STEMI 118 (29.1) 113 (18.1)

STEMI 21 (5.2) 35 (5.6)

Prior OAC use (%) 357 (86.0) 577 (89.6) 0.10

Interruption of OAC (%) 154 (45.6) 134 (24.8) <0.001

Antithrombotic strategy

Triple therapy
n=415

Dual therapy
n=644

p-value

Admission and procedural characteristics
UFH use during PCI (%) 297 (80.9) 533 (94.3) <0.001

dose, IU/kg, mean (SD) 88.92 (35.90) 94.96 (30.47) 0.02

GPI use during PCI (%) 34 (8.2) 39 (6.1) 0.22

Treated vessel (%) LAD 213 (51.3) 298 (46.6) 0.15

LCx 128 (30.8) 204 (31.9) 0.78

RCA 132 (31.8) 217 (33.9) 0.52

graft 19 (4.6) 32 (5.0) 0.84

Complex PCI, any criterion (%) 70 (16.9) 129 (20.0) 0.23

3 vessels treated (%) 5 (1.2) 6 (0.9) 0.92

≥3 lesions treated (%) 22 (5.3) 28 (4.4) 0.59

≥3 stents implanted (%) 54 (13.1) 85 (13.3) 1.00

bifurcation with 2 stents implanted 
(%) 11 (5.2) 20 (4.1) 0.66

total stent length >60 mm (%) 37 (13.8) 64 (11.7) 0.46

chronic total occlusion (%) 9 (4.3) 35 (7.2) 0.20

Discharge medication
Vitamin K antagonist (%) 182 (43.9) 314 (48.8) 0.13

NOAC apixaban (%) 76 (18.3) 111 (17.2) 0.71

5 mg 45 (13.0) 83 (15.0) 0.48

2.5 mg 21 (6.1) 18 (3.2) 0.06

dabigatran (%) 39 (9.4) 46 (7.1) 0.23

150 mg 16 (4.6) 14 (2.5) 0.13

110 mg 16 (4.6) 30 (5.4) 0.72

edoxaban (%) 24 (5.8) 19 (3.0) 0.03

60 mg 11 (3.2) 14 (2.5) 0.71

30 mg 9 (2.6) 5 (0.9) 0.08

rivaroxaban (%) 93 (22.4) 155 (24.1) 0.58

20 mg 44 (12.8) 96 (17.3) 0.08

15 mg 38 (11.0) 35 (6.3) 0.02

P2Y12 inhibitor clopidogrel (%) 391 (94.2) 604 (93.8) 0.88

ticagrelor (%) 19 (4.6) 40 (6.2) 0.32

prasugrel (%) 5 (1.2) 0 (0.0) 0.02

CABG: coronary artery bypass grafting; GPI: glycoprotein IIb/IIIa inhibitors; LAD: left anterior 
descending artery; LCx: left circumflex artery; NOAC: non-vitamin K oral anticoagulants; 
OAC: oral anticoagulant; PCI: percutaneous coronary intervention; RCA: right coronary 
artery; SD: standard deviation; STEMI: ST-segment elevation myocardial infarction; 
UFH: unfractionated heparin 
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a history of bleeding (14.3% vs 10.1%; p=0.06). There were no 
meaningful differences in other baseline characteristics (Table 1).

OUTCOMES WITH DUAL AND TRIPLE THERAPY
The use of DAT after discharge was associated with a significant 
decrease of 6.6% in clinically relevant bleeding (BARC type 2, 3, or 
5) at 1 year, compared to patients treated with TAT (16.8% vs 23.6%; 
p=0.003) (Central illustration A). However, no significant differ-
ences were found in major bleeding (7.6% vs 7.7%; p=0.97) (Central 
illustration B) or haemorrhagic stroke (0.3% vs 0.7%; p=0.35) 
(Table 2). The use of DAT was associated with a numerically higher 
rate of MACCE (12.4% vs 9.6%; p=0.17) (Central illustration C). 
The numerical increase of 2.8% in MACCE with DAT compared 
to TAT consisted of myocardial infarction (5.0% vs 4.3%) (Central 

Table 2. Antithrombotic medication at discharge, according to 
prior medication use.

Discharge medication
VKA NOAC

DAT TAT DAT TAT
Prior VKA 241/372 120/372 5/372 6/372

64.8% 32.3% 1.3% 1.6%

Prior NOAC 4/429 10/429 254/429 161/429

0.9% 2.3% 59.2% 37.5%

No prior 
OAC

19/125 18/125 48/125 40/125

15.2% 14.4% 38.4% 32.0%

DAT: double antithrombotic therapy; NOAC: non-vitamin K oral 
anticoagulant; OAC: oral anticoagulant; TAT: triple antithrombotic 
therapy; VKA: vitamin K antagonist

EuroIntervention

CENTRAL ILLUSTRATION Incidence curves of outcomes with double or triple antithrombotic therapy.
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illustration D), stent thrombosis (1.7% vs 1.0%), and all-cause 
death (6.2% vs 5.8%); however, statistical significance between 
DAT and TAT for any of the separate endpoints was not reached.

Landmark analysis at 30 days showed no statistically significant 
differences in outcomes beyond this time point (Supplementary 
Figure 1).

ADJUSTED OUTCOME ANALYSIS
Unadjusted and adjusted outcomes by multivariable Cox regres-
sion and propensity score matching are summarised in Table 3.

After multivariate adjusted Cox regression, clinically relevant 
bleeding remained significantly decreased with DAT as com-
pared to TAT (HR 0.67, 95% CI: 0.50-0.89), while major bleeding 
remained similar (HR 0.96 95% CI: 0.60-1.54). Neither MACCE 
(HR 1.34 95% CI: 0.89-2.01) nor any of its separate components 
showed a significant association with TAT or DAT (all-cause 
death: HR 1.07, 95% CI: 0.62-1.84; MI: HR 1.38, 95% CI: 0.74-
2.56; ST: HR 1.92, 95% CI: 0.60-6.13).

The propensity score showed near-perfect matching with 
a C-statistic decreasing from 0.63 in the unmatched cohort to 0.51 
in the matched cohort. The matched cohort consisted of 302/519 
patients treated with DAT matched to 302/321 patients on TAT. 
Its baseline characteristics are summarised in Supplementary 
Table  3. After propensity score matching, clinically relevant 
bleeding remained significantly decreased with DAT (HR 0.55, 
95% CI: 0.37-0.81). In contrast to the unadjusted and multivari-
ate Cox regression analyses, major bleeding was reduced with 
DAT in the propensity score-matched cohort. There was no 

significant difference in MACCE between the groups (HR 1.38, 
95% CI: 0.83-2.40). The separate components of all-cause death 
(HR 1.30, 95% CI: 0.65-2.63), MI (HR 1.43, 95% CI: 0.56-3.43), 
and ST (HR 1.49, 95% CI: 0.25-8.87) remained indifferent as well.

SUBGROUP ANALYSES
Analyses of the primary endpoints were performed in several sub-
groups (mentioned in the methods section) at risk of bleeding or 
thrombosis. The results were generally consistent with those in the 
whole cohort (Figure 1, Figure 2).

Especially, for ACS patients, a similar decrease in bleeding (HR 
0.60, 95% CI: 0.38-0.94) and no increase of MACCE (HR 1.4, 95% 
CI: 0.83-2.4) and MI (HR 0.91, 95% CI: 0.44-1.9) or ST (HR 0.84, 
95% CI: 0.21-3.4) was seen with the use of DAT compared to TAT. 
Even so, separately evaluating patients with AF, thus leaving out 
patients with mechanical heart valve prostheses, decreased bleed-
ing (HR 0.68, 95% CI: 0.50-0.90) and no increase of MACCE (HR 
1.34, 95% CI: 0.90-2.00) and MI (HR 1.5, 95% CI: 0.76-2.8) or ST 
(HR 2.3, 95% CI: 0.64-8.2) was found. Similarly, for patients with 
a mechanical heart valve prosthesis, a non-significant decrease in 
bleeding (HR 0.59, 95 CI: 0.24-1.44) and no increase of MACCE 
(HR 0.94, 95% CI: 0.25-3.49) and MI (HR 0.19, 95% CI: 0.02-1.7) 
or ischaemic stroke or TIA (HR 0.76, 95% CI: 0.05-12) was seen.

Discussion
In this analysis of the WOEST 2 registry in patients with OAC 
undergoing PCI between 2014 and 2021, we found that there was 
a wide variety in prescription of DAT and TAT across centres, with 

Table 3. Unadjusted and adjusted clinical outcomes

Dual 
therapy
n (%)

Triple 
therapy
n (%)

Full cohort
Propensity score-matched 

cohort

Unadjusted HR Adjusted HR HR

95% CI p-value 95% CI p-value 95% CI p-value

Bleeding events
Clinically relevant bleeding 108 (16.8%) 98 (23.6%) 0.66 (0.50-0.87) 0.003 0.67 (0.50-0.89) 0.006 0.55 (0.37-0.81) 0.002

Major bleeding 49 (7.6%) 32 (7.7%) 0.97 (0.62-1.52) 0.91 0.96 (0.60-1.54) 0.86 0.49 (0.24-0.97) 0.04

Haemorrhagic stroke 2 (0.3%) 3 (0.7%) 0.43 (0.07-2.56) 0.35 0.37 (0.06-2.32) 0.29 0.51 (0.05-5.62) 0.58

According to BARC classification
BARC 2 76 (11.8%) 75 (18.1%) 0.61 (0.44-0.84) 0.002 0.61 (0.43-0.85) 0.004 0.60 (0.39-0.93) 0.02

BARC 3 48 (7.5%) 30 (7.2%) 1.02 (0.65-1.61) 0.94 1.02 (0.63-1.67) 0.92 0.53 (0.26-1.11) 0.08

BARC 5 1 (0.2%) 3 (0.7%) 0.21 (0.02-2.04) 0.18 0.13 (0.01-1.40) 0.09 – –

Ischaemic events
MACCE 80 (12.4%) 40 (9.6%) 1.30 (0.89-1.9) 0.17 1.34 (0.89-2.01) 0.17 1.38 (0.83-2.40) 0.20

All-cause death 42 (7.5%) 23 (6.6%) 1.12 (0.67-1.86) 0.64 1.07 (0.62-1.84) 0.82 1.30 (0.65-2.63) 0.49

Cardiovascular death 28 (5.0%) 16 (4.6%) 1.08 (0.58-1.99) 0.82 1.05 (0.53-2.05) 0.90 1.24 (0.53-2.97) 0.68

Ischaemic stroke or TIA 12 (1.9%) 5 (1.2%) 1.54 (0.54-4.39) 0.41 1.45 (0.49-4.29) 0.50 3.98 (0.45-36.0) 0.21

Myocardial infarction 32 (5.0%) 18 (4.3%) 1.15 (0.64-2.04) 0.64 1.38 (0.74-2.56) 0.32 1.43 (0.56-3.43) 0.48

Stent thrombosis 11 (1.7%) 4 (1.0%) 1.77 (0.56-5.55) 0.33 1.92 (0.60-6.13) 0.27 1.49 (0.25-8.87) 0.65

Target vessel 
revascularisation 35 (6.2%) 20 (5.8%) 1.07 (0.62-1.85) 0.81 1.24 (0.68-2.25) 0.48 1.24 (0.54-2.69) 0.66

BARC: Bleeding Academic Research Consortium; HR: hazard ratio; MACCE: major adverse cardiac and cerebrovascular events; TIA: transient ischaemic attack
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an increased preference for DAT over the years. In our primary, 
unadjusted analysis at one year post-discharge, we found that dual 
antithrombotic therapy was associated with significantly less clini-
cally relevant post-discharge bleeding complications without a sta-
tistically significant increase in MACCE. We conclude that major 
bleeding seemed not to differ between patients treated with DAT 
or TAT since only the propensity score-matched analysis but not 
the unadjusted and adjusted Cox regression analysis showed a dif-
ference. Thus the difference between the two groups was primarily 
driven by BARC type 2 bleeding. These results were also consist-
ent for patients with complex PCI or high bleeding risk, as shown 
in the subgroup analyses. These findings support the clinical benefit 
of DAT as a strategy to prevent bleeding complications without an 
apparent increase of thrombotic events such as myocardial infarction 
for most patients on OAC undergoing PCI. It also indicates that high-
risk patients may be adequately identified and accordingly treated.

COMPARISON TO EXISTING LITERATURE
Both ischaemic events and bleeding complications in patients 
using antithrombotic therapy after PCI are strongly associated with 

adverse outcomes8. In the past decade, several RCTs have focused 
on the safety and efficacy of DAT and TAT in patients with oral 
anticoagulants undergoing PCI, with the primary aim to reduce 
bleeding complications of antithrombotic therapy. The WOEST11, 
PIONEER AF-PCI12, RE-DUAL PCI13,14, AUGUSTUS15, and 
ENTRUST-AF PCI16 trials found reduced bleeding risk with DAT 
as compared to TAT, with generally no differences in MACCE. 
However, none of these trials were completed with statistical power 
to detect differences in MACCE, whilst meta-analyses of these tri-
als found increased risk of myocardial infarction and stent thrombo-
sis17,18. Nonetheless, international guidelines and consensus papers 
have shifted their recommendations over the years during this regis-
try, towards an approach of post-discharge DAT for its clear benefit 
with regards to bleeding complications, with TAT reserved for those 
patients with high thrombotic risk and favourable bleeding risk9,19,22. 
Still, in a recent survey, the majority of interventional cardiologists 
indicated that they would prescribe TAT to a PCI patient discharged 
on OAC23. Thus, prospective real-world studies with reliable and 
high-quality data on this subject, like the present study, might be 
needed to convince medical specialists of the efficacy of DAT.

0.12 0.50 1.0 2.0 8.00.25 4.0

Subgroup
Dual therapy

no. of events/total no. (%) p  for interaction
Age
     < 75 years 56/346 (16.2) 56/236 (23.7) 0.63 (0.43-0.91) 0.71

> 75 years 52/298 (17.4) 42/179 (23.5) 0.69 (0.46-1.04) 
Sex
     Female 19/160 (11.9) 21/101 (20.8) 0.54 (0.29-1.00) 0.46
     Male 89/484 (18.4) 77/314 (24.5) 0.69 (0.51-0.94) 
Body mass index
     < 20 1/11 (9.1) 3/9 (33.3) 0.22 (0.02-2.16) 0.30

≥ 20 104/619 (16.8) 91/391 (23.3) 0.67 (0.51-0.89) 
HAS-BLED
     Low (0 - 1) 3/21 (14.3) 4/14 (28.6) 0.47 (0.11-2.10) 0.65
     Moderate (2) 28/177 (15.8) 26/107 (24.3) 0.57 (0.34-0.98) 
     High (3 - 5) 73/435(16.8) 63/280 (22.5) 0.70 (0.50-0.98) 
     Very high (> 5) 4/9 (44.4) 5/13 (38.5) 1.32 (0.35-4.93) 
Indication for OAC
     Atrial fibrilation only 124/597 (20.8) 96/373 (25.7) 0.68 (0.50-0.90) 0.77
     Mechanical heart valve prothesis 10/27 (37.0) 11/22 (50.0) 0.59 (0.24-1.44) 
Medical history of bleeding
     Yes 24/92 (26.1) 12/42 (28.6) 0.88 (0.44-1.76) 0.34
     No 84/552 (15.2) 86/373 (23.1) 0.61 (0.45-0.82) 
Medical history of ischaemic stroke/TIA
     Yes 21/122 (17.2) 13/58 (22.4) 0.71 (0.36-1.42) 0.82
     No 87/522 (16.7) 85/357 (23.8) 0.65 (0.48-0.87) 
Creatinine clearance
     < 30 10/30 (33.3) 4/15 (26.7) 1.42 (0.44-4.55) 0.29
     30 - 60 42/216 (19.4) 35/135 (25.9) 0.69 (0.44-1.09) 

> 60 44/326 (13.5) 46/204 (22.5) 0.53 (0.35-0.80) 
Indication for PCI
     Elective 70/424 (16.5) 52/237 (21.9) 0.71 (0.49-1.01) 0.58
     Unstable angina 8/51 (15.7) 11/30 (36.7) 0.38 (0.15-0.95) 
     Non -ST-elevation myocardial infaction 18/113 (15.9) 28/118 (23.7) 0.62 (0.34-1.12) 
     ST-elevation myocardial infarction 8/35 (22.9) 5/21 (23.8) 0.89 (0.29-2.71) 
Access site
     Femoral access 42/241 (17.4) 32/159 (20.1) 0.84 (0.53-1.32) 0.20
     Radial access 66/403 (16.4) 66/256 (25.8) 0.57 (0.41-0.81) 
Type of oral anticoagulant
     Vitamin K antagonist 60/330 (18.2) 55/232 (23.7) 0.71 (0.49-1.03) 0.54
     NOAC 48/314 (15.3) 43/182 (23.6) 0.60 (0.40-0.91) 
Type of NOAC
     Apixaban 15/111 (13.5) 13/76 (17.1) 0.74 (0.35-1.55) 0.92
     Dabigatran 4/46 (8.7) 6/39 (15.4) 0.55 (0.15-1.94) 
     Edoxaban 5/19 (26.3) 6/24 (25.0) 0.93 (0.28-3.06) 
     Rivaroxaban 36/155 (23.2) 30/93 (32.3) 0.65 (0.40-1.06) 
Type of P2Y12 inhibitor
     Clopidogrel 101/604 (16.7) 89/391 (22.8) 0.68 (0.52-0.91) 0.36
     Ticagrelor 7/40 (17.5) 7/19 (36.8) 0.40 (0.14-1.16) 
     Prasugrel 0/0 (-) 2/5 (40.0) - 

Triple therapy
no. of events/total no. (%)

Hazard ratio (95% CI)

Dual therapy better Triple therapy better

Figure 1. Subgroup analyses for clinically relevant bleeding. NOAC: non-vitamin K oral anticoagulant; OAC: oral anticoagulant; 
PCI: percutaneous coronary intervention; TIA: transient ischaemic attack
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Our study adds to the literature, providing a prospective regis-
try with reliable insight in real-world data of a heterogeneous, 
contemporary cohort of patients treated with DAT or TAT. Two 

other prospective real-world cohorts comparing the safety and 
efficacy of DAT and TAT in patients with AF undergoing PCI, 
the MUSICA24 and AFCAS25 studies, included patients before 

0.12 0.50 1.0 2.0 8.00.25 4.0

Subgroup
Dual therapy

no. of events/total no. (%) p  for interaction
Age
     < 75 years 32/346 (9.2) 15/236 (6.4) 1.46 (0.79-2.07) 0.21
     > 75 years 48/298 (16.1) 25/179 (14.0) 1.17 (0.72-1.89) 
Sex
     Female 22/160 (13.8) 14/101 (13.9) 1.01 (0.52-1.98) 0.31
     Male 58/484 (12.0 26/314 (8.3) 1.46 (0.92-2.31) 
Body mass index
     < 30 67/472 (14.2) 30/282 (10.6) 1.37 (0.89-2.10) 0.64
     ≥ 30 11/158 (7.0) 9/118 (7.6) 0.91 (0.38-2.19) 
CHA2DS2-VASc
     2 - 5 54/488 (11.1) 30/330 (9.1) 1.21 (0.78-1.90) 0.39
     > 5 24/131 (18.3) 10/57 (17.5) 1.07 (0.51-2.24) 
Indication for OAC
     Atrial fibrilation only 74/597 (12.4) 35/373 (9.4) 1.34 (0.90-2.00) 0.59
     Mechanical heart valve prosthesis 5/27 (18.5) 2/22 (18.2) 0.94 (0.25-3.49) 
Creatinine clearance
     < 30 12/30 (40.0) 0/15 (0.0) 4*10^8 (0-Inf) 0.016
     30 - 60 30/216 (13.9) 13/135 (9.6) 1.48 (0.77-2.83) 
     > 60 33/326 (10.0) 25/204 (12.3) 0.80 (0.48-1.35) 
Current smoker
     Yes 9/87 (10.3) 5/57 (8.8) 1.19 (0.40-3.56) 0.98
     No 69/537 (12.8) 34/349 (9.7) 1.33 (0.88-2.01) 
Medical history of diabetes mellitus
     Yes 25/186 (1.4) 14/112 (12.5) 1.07 (0.55-2.05) 0.13
     No 55/455 (12.1) 26/303 (8.6) 1.43 (0.90-2.28) 
Medical history of myocardial infarction
     Yes 25/177 (14.1) 15/105 (14.3) 0.97 (0.51-1.84) 0.72
     No 55/467 (11.8) 25/310 (8.1) 1.49 (0.93-2.38) 
Medical history of PCI
     Yes 33/243 (13.6) 16/143 (11.2) 1.24 (0.68-2.25) 0.92
     No 47/401 (11.7) 24/272 (8.8) 1.33 (0.81-2.18) 
Medical history of CABG
     Yes 16/129 (12.4) 10/84 (11.9) 1.05 (0.48-2.32) 0.49
     No 64/515 (12.4) 30/331 (9.1) 1.38 (0.89-2.13) 
Medical history of congestive heart failure
     Yes 29/170 (17.1) 10/71 (14.1) 1.25 (0.61-2.56) 0.49
     No 51/474 (10.8) 30/344 (8.7) 1.23 (0.79-1.94) 
Medical history of ischaemic stroke/TIA
     Yes 26/122 (21.3) 9/58 (15.5) 1.42 (0.67-3.04) 0.92
     No 54/522 (10.3) 31/357 (8.7) 1.19 (0.77-1.86) 
Medical history of peripharal artery disease
     Yes 17/103 (18.5) 6/61 (9.8) 1.74 (0.89-4.41) 0.84
     No 63/541 (11.6) 34/354 (9.6) 1.22 (0.80-1.85) 
Medical history of malignancy
     Yes 3/19 (15.8) 3/8 (37.5) 0.39 (0.08-1.93) 0.39
     No 77/625 (12.3) 37/407 (9.1) 1.37 (0.93-2.03) 
Indication for PCI
     Elective 37/424 (8.7) 14/237 (5.9) 1.49 (0.80-2.75) 0.77
     Unstable angina 11/51 (21.6) 5/30 (16.7) 1.39 (0.48-3.99) 
     Non-ST-elevation myocardial infarction 21/113 (18.6) 17/118 (14.4) 1.29 (0.68-2.44) 
     ST-elevation myocardial infarction 5/35 (14.3) 1/21 (4.8) 3.18 (0.37-27.26) 
Stented graft
     Yes 5/32 (15.6) 4/19 (21.1) 0.71 (0.19-2.66) 0.13
     No 75/608 (12.3) 36/396 (9.1) 1.37 (0.92-2.04) 
Complex PCI
     Yes 17/129 (13.2) 9/70 (12.9) 0.97 (0.43-2.18) 0.55
     No 63/515 (12.2) 31/345 (9.0) 1.39 (0.91-2.14) 
Type of oral anticoagulant
     Vitamin K antagonist 42/330 (12.7) 19/232 (8.2) 1.59 (0.93-2.74) 0.19
     NOAC 38/314 (12.1) 20/182 (11.0) 1.09 (0.64-1.88) 
Type of NOAC
     Apixaban 12/111 (10.8) 3/76 (3.9) 2.80 (0.79-9.92) 0.076
     Dabigatran 8/46 (17.4) 4/39 (10.3) 1.76 (0.53-5.83) 
     Edoxaban 0/19 (0.0) 3/24 (12.5) 0 (0-Inf) 
     Rivaroxaban 22/155 (14.2) 9.93 (9.7) 1.53 (0.70-27.26) 
Type of P2Y12 inhibitor
     Clopidogral 77/604 (12.7) 38/391 (9.7) 1.33 (0.90-1.96) 0.50
     Ticagrelor 3/40 (7.5) 2/19 (10.5) 0.72 (0.12-4.28) 
     Prasugrel 0/0 (-) 0/5 (0.0) - 

Triple therapy
no. of events/total no. (%)

Hazard ratio (95% CI)

Dual therapy better Triple therapy better

Figure 2. Subgroup analyses for major adverse cardiac and cerebrovascular events. CABG: coronary artery bypass grafting; NOAC: 
non-vitamin K oral anticoagulant; OAC: oral anticoagulant; PCI: percutaneous coronary intervention; TIA: transient ischaemic attack
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the randomised controlled trials of DAT vs TAT were published. 
They found only 8-11% of patients were treated with DAT and 
69-74% with TAT, the remainder being treated with dual antiplate-
let therapy. In contrast to the results of this present study and the
aforementioned RCTs, the AFCAS registry found no statistical dif-
ference in bleeding outcomes between DAT and TAT, whereas the
MUSICA study found less minor bleeding with DAT as compared
to TAT. Ischaemic outcomes did not differ between the groups in
either study. Also, more recently, numerous retrospective cohort
studies, including large nationwide registries6,26,27, generally found
a decreased risk of bleeding with DAT, without significant dif-
ferences in thrombotic outcomes. This is in line with our obser-
vations. As the current study prospectively enrolled patients in
a contemporary cohort, the portion of patients receiving DAT was
much higher (60.9%). In our view, this allowed for a better estima-
tion of (un-)adjusted bleeding and thrombotic outcomes in relation
to antithrombotic regimen.
The RCTs on DAT and TAT included a predominantly (around
75%) male study population. Also, patients with indications for
OAC other than AF were excluded in most RCTs, except for the
WOEST trial. Patients with severe renal insufficiency were also
not included. The observational nature of this study, without strin-
gent inclusion and exclusion criteria, allowed us to report on
a broader patient population. Our study confirms the imbalance of
sexes in this population, which has also been found in other recent
real-world cohorts28. We also found consistent results within the
whole cohort amongst patients with a mechanical heart valve pros-
thesis. In all major RCTs on this subject, patients with AF and
a mechanical heart valve were excluded12,13,15,16.

Limitations
Some limitations have to be addressed for this study. First, inher-
ent to the design and goals of the study, the study was non-ran-
domised. Still, we believe the results of our observational cohort 
are convincing, given the all-comers design of the study and 
the in-depth description of baseline and procedural character-
istics. Moreover, the consistency of the study results in multi-
variable Cox regression, propensity score matching with exact 
matching for PCI indication, and extensive subgroup analyses 
showed consistent results. Second, due to slow enrolment, the 
study was underpowered to draw conclusions for thrombotic out-
comes. However, we found similar effect sizes in meta-analy-
ses of the trials16,17, which might support the reliability of our 
results. For example, in the meta-analyses, a significant increase 
of MI and ST was found with point estimates for HR of 1.2 and 
1.5, respectively. Our study found similar point estimates for the 
HR: 1.1 and 1.8, respectively; however these were non-signif-
icant due to the smaller sample size. Third, we did not record 
the motivation of the cardiologist to prescribe DAT or TAT. This 
is mostly covered by recording patient characteristics including 
risk scores; however, we cannot fully explain why patients with 
a high CHA2DS2-VASc score were more likely to receive DAT, 
whereas HAS-BLED did not differ between groups. Despite 

this appearance of not being guided by risk scores, cardiologists 
seem to have chosen the right regimen as no significant differ-
ences in thrombotic outcomes were found. Also, this could be 
another example of the treatment-risk paradox in which patients 
at the highest risk tend to be treated less intensively29. Finally, 
since patients using (N)OAC for pulmonary embolism, deep 
venous thrombosis, or intracardiac thrombus were not included 
(unless AF or a mechanical heart valve prosthesis was present), 
we cannot generalise this result to those populations.

FUTURE PERSPECTIVES
Over the past decades, the antithrombotic treatment after PCI in 
patients with an indication for (N)OAC has improved vastly by 
limiting aspirin duration from 1 year to a maximum of one month, 
which reduces bleeding risk. During the first month, some benefit 
may still be obtained from intensified antithrombotic treatment30. 
It may be reasonable to select high-risk patients eligible for initial 
TAT by a recently proposed risk score, based on clinical parameters 
including extent of vascular and coronary disease, platelet count, 
left ventricular ejection fraction, and renal function14. Since TAT 
is accompanied by an unacceptable high bleeding risk for most 
patients, current studies are focusing on alternative antithrombotic 
strategies to optimise treatment for this population. The ZON-HR 
RE-DUAL PCI trial (ClinicalTrials.gov: NCT04688723) investi-
gates DAT with ticagrelor as a more potent option compared to 
DAT with clopidogrel. The WOEST 3 trial (ClinicalTrials.gov: 
NCT04436978) will compare dual antiplatelet therapy without 
OAC in the first month after ACS or PCI to standard therapy con-
sisting of NOAC and P2Y12 inhibitor, with aspirin only limited to 
high-risk cases. Also, genetic testing to select the most effective 
P2Y12 inhibitor may be a reasonable option31; however it has not 
yet been studied in this population32.

Conclusions
Our prospective real-world cohort study comparing DAT to TAT in 
patients with AF or a mechanical heart valve prosthesis undergoing 
PCI, found a substantially lower risk of clinically relevant bleed-
ing without a statistically significant penalty in ischaemic events. 
Major bleeding did not significantly differ between the groups.

Impact on daily practice
Our large prospective real-world cohort study comparing DAT to 
TAT in patients with AF or a mechanical heart valve prosthesis 
undergoing PCI found a substantially lower risk of clinically rel-
evant bleeding without a significant penalty in ischaemic events. 
These results should support clinicians to further increase the uti-
lisation of DAT post-discharge, and to limit the use of TAT only to 
those at very high ischaemic risk and with limited bleeding risk.
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Supplementary data 

 

Supplementary Table 1. Inclusions and treatment per study site. 

 
  

% of total 
inclusions 

Triple antithrombotic 
therapy 

Dual antithrombotic 
therapy    

n N % n N % 

St. Antonius Hospital, Nieuwegein NL 34.3% 51 363 14.0% 312 363 86.0% 

Maastricht UMC+, Maastricht NL 15.1% 70 160 43.8% 90 160 56.3% 

OLVG Hospital, Amsterdam NL 14.9% 63 158 39.9% 95 158 60.1% 

Ziekenhuis Oost-Limburg, Genk BE 10.8% 68 114 59.6% 46 114 40.4% 

Amphia Hospital, Breda NL 7.9% 36 84 42.9% 48 84 57.1% 

University Hospitals Leuven, Leuven BE 5.1% 23 54 42.6% 31 54 57.4% 

University Hospital Antwerp, Antwerp BE 5.0% 43 53 81.1% 10 53 18.9% 

Imelda Hospital, Bonnheiden BE 2.6% 26 28 92.9% 2 28 7.1% 

OLV Hospital, Aalst BE 2.4% 19 25 76.0% 6 25 24.0% 

Elisabeth-TweeSteden Hospital, Tilburg NL 1.9% 16 20 80.0% 4 20 20.0% 

 

BE: Belgium; NL: the Netherlands  



 

Supplementary Table 2. Inclusions and treatment per year. 

 
Number of patients included Triple antithrombotic therapy Dual antithrombotic therapy 

 n N % n N % N N % 

2014 58 1,058 5.5% 9 58 15.5% 49 58 84% 

2015 104 1,058 9.8% 20 104 19.2% 84 104 81% 

2016 305 1,058 28.8% 193 305 63.3% 112 305 37% 

2017 221 1,058 20.9% 107 221 48.4% 114 221 52% 

2018 174 1,058 16.4% 52 174 29.9% 122 174 70% 

2019 166 1,058 15.7% 21 166 12.7% 145 166 87% 

2020 29 1,058 2.7% 11 29 37.9% 18 29 62% 

2021 2 1,058 0.1% 2 2 100.0% 0 2 0%  

p for trend (Cochran-Armitage) <0.001 

  



Supplementary Table 3. Baseline characteristics of the propensity-score matched cohort. 

 
Antithrombotic strategy 

 

 
Triple therapy Dual therapy p-value 

Demographics n=302 n=302 
 

Age (mean SD) 73.35 (8.23) 72.47 (8.21)  0.187 

Female (%)    70 (23.2)     67 (22.2)   0.846 

Body mass index (mean SD) 28.11 (4.89) 28.20 (4.52)  0.817 

Caucasian ethnicity (%)   284 (94.0)    291 (96.4)   0.253 

Indication for OAC 
   

Atrial fibrillation (%)   286 (94.7)    285 (94.4)  1.000 

Mechanical heart valve prosthesis (%)    13 (4.3)     11 (3.6)   0.835 

Medical history 
   

CHA2DS2-VASc (mean SD)  3.70 (1.55)  3.69 (1.45)  0.892 

    CHA2DS2-VASc ≥5 (%)    92 (30.5)     84 (27.8)   0.531 

HAS-BLED (mean SD)  2.86 (0.99)  2.78 (0.92)  0.289 

    HAS-BLED ≥3 (%)   197 (65.2)    183 (60.6)   0.273 

Myocardial infarction (%)    84 (27.8)     87 (28.8)   0.857 

PCI (%)   101 (33.4)    111 (36.8)   0.443 

CABG (%)    57 (18.9)     60 (19.9)   0.837 

Congestive heart failure (%)    54 (17.9)     50 (16.6)   0.746 

Stroke (%)    35 (11.6)     38 (12.6)   0.803 

Peripheral artery disease (%)    46 (15.2)     53 (17.5)   0.510 

Chronic kidney disease (%)   100 (33.1)     98 (32.5)   0.931 

Bleed requiring medical attention (%)    26 (8.6)     25 (8.3)  1.000 

Active malignancy (%)     3 (1.0)     10 (3.3)   0.093 

Diabetes mellitus (%)    77 (25.5)     85 (28.3)   0.488 

Hypertension (%)   196 (64.9)    224 (74.7)   0.012 

Hypercholesterolaemia (%)   198 (66.2)    216 (72.0)   0.149 

Smoking (%)    41 (13.9)     41 (14.2)  1.000 

Admission characteristics 
   

Acute coronary syndrome (%)    99 (32.8)     99 (32.8)  1.000 

Stable coronary artery disease (%)   203 (67.2)    203 (67.2)  1.000 

Prior OAC use (%)   264 (87.4)    270 (89.4)   0.525 

Haemoglobin (mean SD)  8.47 (1.08)  8.62 (1.02)  0.128 

Creatinine clearance (mean SD) 65.15 (19.63) 64.98 (20.14)  0.923 

Discharge medication 
   

Vitamin K antagonist (%)   122 (40.4)    139 (46.0)   0.189 

NOAC (%)   180 (59.6)    164 (54.3)   0.218 

    apixaban (%)    63 (20.9)     56 (18.5)   0.539 

    dabigatran (%)    27 (8.9)     25 (8.3)   0.885 

    edoxaban (%)    17 (5.6)     13 (4.3)   0.574 

    rivaroxaban (%)    73 (24.2)     70 (23.2)   0.848 

P2Y12 inhibitor 
   

    clopidogrel (%)   286 (94.7)    286 (94.7)  1.000 

    ticagrelor (%)    15 (5.0)     16 (5.3)  1.000 

    prasugrel (%)     1 (0.3)      0 (0.0)  1.000 

 

CABG: coronary artery bypass grafting; NOAC: non-vitamin K oral anticoagulant; OAC: oral 

anticoagulant; PCI: percutaneous coronary intervention; SD: standard deviation 

  



  

 

Supplementary Figure 1. Landmark analysis for 30-day timepoint. 


