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ORIGINAL RESEARCH

Duration of triple antithrombotic therapy and clinical outcomes after percutaneous 
coronary intervention in atrial fibrillation

Mark A. Sammut a,b,c, Dwayne Conwaya, Javaid Iqbala, Arvindra Krishnamurthya, Kenneth P. Morgana, 
Paul D. Morrisa,b, James D. Richardsona, Alexander M. K. Rothmana,b, Julian P. Gunna,b and Robert F. Storeya,b,c

aSouth Yorkshire Cardiothoracic Centre, Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK; bCardiovascular Research Unit, Division 
of Clinical Medicine, School of Medicine and Population Health, University of Sheffield, Sheffield, UK; cNIHR Sheffield Biomedical Research Centre, 
Sheffield Teaching Hospitals NHS Foundation Trust, Sheffield, UK

ABSTRACT

Background: Triple antithrombotic therapy (TAT) with aspirin, a P2Y12 inhibitor, and oral anticoagula-
tion in patients with atrial fibrillation (AF) undergoing percutaneous coronary intervention (PCI) raises 
concerns about increased bleeding. Regimens incorporating more potent P2Y12 inhibitors over clopi-
dogrel have not been investigated adequately.
Research design and methods: A retrospective observational study was performed on 387 patients 
with AF receiving TAT for 1 month (n = 236) or ≤1 week (n = 151) after PCI. Major and clinically relevant 
non-major bleeding and major adverse cardiac and cerebrovascular events (MACCE) were assessed up 
to 30 days post-procedure.
Results: Bleeding was less frequent with ≤1 week versus 1 month of TAT (3.3 vs 9.3%; p = 0.025) while 
MACCE were similar (4.6 vs 4.7%; p = 0.998). No differences in bleeding or MACCE were observed 
between ticagrelor/prasugrel and clopidogrel regimens. For patients receiving ≤1 week of TAT, no 
excess of MACCE was seen in the subgroup given no further aspirin post-PCI compared with those 
given aspirin for up to 1 week (3.6 vs 5.2%).
Conclusions: TAT post-PCI for ≤1 week was associated with less bleeding despite greater use of 
ticagrelor/prasugrel but similar MACCE versus 1-month TAT. These findings support further studies on 
safety and efficacy of dual therapy with ticagrelor/prasugrel immediately after PCI.
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1. Introduction

Patients with atrial fibrillation (AF) who undergo percutaneous 

coronary intervention (PCI) with stenting often require an antith-

rombotic regimen comprising a period of antiplatelet therapy in 

addition to long-term oral anticoagulation (OAC) [1,2]. Dual anti-

platelet therapy (DAPT) is inferior to OAC for stroke prophylaxis in 

patients with AF while OAC is inferior to DAPT for prevention of 

coronary stent thrombosis, but combining them to simultaneously 

address both issues leads to an increased risk of major and clinically 

relevant non-major (CRNM) bleeding [3–5]. Randomized con-

trolled trials have compared the safety and efficacy of triple antith-

rombotic therapy (TAT), consisting of aspirin, a P2Y12 inhibitor, and 

OAC, with dual antithrombotic therapy (DAT) without aspirin [6–9]. 

Meta-analyses of these trials demonstrate superior safety of DAT in 

regard to lower rates of bleeding but are less congruent on efficacy 

outcomes, with some suggestion of higher risk of myocardial 

infarction (MI) and stent thrombosis in patients receiving this regi-

men [10–14]. Current guidelines therefore recommend a default 

regimen of DAT after up to 1 week of TAT following PCI, with 

variation depending on high bleeding or ischemic risk [1]. 

However, this evidence is mostly based on trials comparing 

a vitamin K antagonist with a direct oral anticoagulant (DOAC) in 

their respective TAT and DAT groups. The AUGUSTUS trial specifi-

cally assessed the effect of discontinuing aspirin within 2 weeks 

(median of 1 week) after PCI and/or acute coronary syndrome 

(ACS), demonstrating an 89% relative increase in major or CRNM 

bleeding with continuation versus early cessation of aspirin [8]. 

There are sparse data concerning the efficacy and safety of stop-

ping aspirin and using DAT immediately after PCI.

Uncertainty remains about the impact of the type of P2Y12 

inhibitor used in combination with OAC after PCI. Clopidogrel 

was the P2Y12 inhibitor of choice in the majority of trial patients, 

with the more potent P2Y12 inhibitors ticagrelor and prasugrel 

only used in ≤12%. Clopidogrel is, therefore, the recommended 

P2Y12 inhibitor in this setting [1]. However, ticagrelor and prasu-

grel have both demonstrated more consistent P2Y12 inhibition 

over clopidogrel as well as superior cardiovascular outcomes in 

patients after ACS, albeit in the absence of OAC [15–18]. Further 

investigation is required to clarify whether ticagrelor or prasugrel 

would be better suited to accompany OAC than clopidogrel, 

especially in DAT after PCI. This should also be reflective of more 

contemporary management of AF with DOACs over warfarin.

International guideline recommendations present a range of 

options for managing antithrombotic therapy in PCI patients 
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with an indication for OAC and this has led to heterogeneity of 

practice, including within our own institution, which provides the 

opportunity for observational studies that compare different 

strategies. Reflecting gaps in the evidence base, we aimed to 

investigate the efficacy and safety of antithrombotic regimens 

commenced after PCI with stenting from two main angles: the 

duration of TAT and the type of P2Y12 inhibitor used.

2. Patients and methods

2.1. Study population

We performed a retrospective observational study on all con-

secutive patients with AF taking OAC who underwent PCI with 

stenting between January 2020 and December 2022 in the 

South Yorkshire Cardiothoracic Centre, Northern General 

Hospital, Sheffield, United Kingdom. Patients with a new diag-

nosis of AF during admission were included if OAC was com-

menced ≤72 h from PCI. Exclusion criteria for analysis related 

to scenarios in which the bleeding and ischemic risks were less 

clear: PCI with balloon angioplasty or drug-coated balloon 

only; deaths during the procedure; doses of OAC below 

those indicated for the management of AF; long-term OAC 

commenced or restarted >72 h post-PCI; and OAC for an 

indication other than AF. The analysis considered only the 

first PCI undertaken for each patient during this period; staged 

or repeat procedures were excluded.

2.2. Antithrombotic regimens

Patients were categorized according to the antithrombotic regi-

men determined by the operator and other attending physicians 

post-PCI or prior to hospital discharge based on procedure 

reports, discharge summaries and prescriptions issued. 

Consequently, patients were assigned to one of the two main 

groups: TAT for 1 month followed by DAT or TAT for ≤1 week 

followed by DAT (Figure 1). Patients who received no further 

aspirin post-PCI (and therefore received DAT from the outset) 

were also included in the ≤1-week TAT group. The distribution of 

TAT duration in the ≤1-week group is described in 

Supplementary Figure S1 (median 3 days). No patients were 

commenced on TAT for an intended period of between 1 week 

and 1 month. Adherence to the prescribed regimen was con-

firmed at patients’ first follow-up clinic visit 6–12 weeks after PCI.

2.3. Clinical outcomes

Bleeding and ischemic outcomes were recorded up to 30  

days after PCI based on subsequent admission and atten-

dance records to hospital or primary care. Bleeding events 

Figure 1. Consort diagram for patient inclusion and grouping. AF = atrial fibrillation; DAT = dual antithrombotic therapy; OAC = oral anticoagulation; PCI =  
percutaneous coronary intervention; SYCC = South Yorkshire Cardiothoracic Centre; TAT = triple antithrombotic therapy.
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were defined according to the International Society on 

Thrombosis and Hemostasis (ISTH) criteria. Major bleeding 

was defined as fatal, symptomatic in a critical area or organ 

(such as intracranial, intraspinal, intraocular, retroperitoneal, 

intraarticular, intramuscular with compartment syndrome or 

pericardial), or causing a fall in hemoglobin level of ≥20 g/L 

or requiring a transfusion of ≥2 units of whole blood or red 

cells [19]. Bleeding events within the first 24 h after PCI 

were not included due to the possible confounding effects 

of intraprocedural heparin and/or glycoprotein IIb/IIIa 

receptor antagonists. CRNM bleeding was defined as requir-

ing medical intervention by a healthcare professional, lead-

ing to hospitalization or increased level of care, or 

prompting a face-to-face evaluation [20]. Major adverse 

cardiac and cerebrovascular events (MACCE) included cardi-

ovascular death, MI, stroke, or transient ischemic attack, and 

definite stent thrombosis as defined by the Academic 

Research Consortium (ARC)-2 [21]. Only the first bleeding 

event or MACCE was considered for each patient at primary 

analysis.

Bleeding risk was estimated using the PRECISE-DAPT 

(PREdicting bleeding Complications In patients undergoing 

Stent implantation and subsEquent Dual Anti Platelet Therapy) 

score, which incorporates age, creatinine clearance, hemoglobin 

level, white blood cell count, and a history of previous bleeding 

as variables [22]. A score of ≥25 was considered high bleeding 

risk. Complex PCI was defined similar to the TWILIGHT (Ticagrelor 

With Aspirin or Alone in High-Risk Patients after Coronary 

Intervention) study as any of the following: three vessels treated; 

≥3 lesions treated; ≥3 stents implanted; total stent length ≥60  

mm; bifurcation with 2 stents implanted; left main PCI; use of 

atherectomy; coronary artery bypass graft PCI; or chronic total 

occlusion PCI [23]. Risk scores for ischemic and bleeding risk to 

guide OAC in patients with AF (CHA2DS2-VASc and HAS-BLED, 

respectively) were also calculated.

2.4. Statistical analysis

The continuous variables are presented as mean ± standard devia-

tion or median (interquartile range), as appropriate. The 

Kolmogorov–Smirnov test was used to assess normality. The 

unpaired Student’s t-test for normally distributed data and 

Mann–Whitney U-test for non-parametric data were used to com-

pare continuous variables. Categorical variables are presented as 

total numbers (proportions) and compared using the chi-square 

test. Bleeding and ischemic events were compared between 

groups using Kaplan–Meier curve and log-rank analysis. Cox pro-

portional-hazards regression was used to evaluate the risk of 

bleeding and ischemic events, including antithrombotic regimen 

groups and P2Y12 inhibitors as the two covariates. All calculations 

were performed using IBM SPSS Statistics 29 (SPSS Statistics for 

Macintosh, Version 29.0. Armonk, NY, U.S.A.: IBM Corp) and 

GraphPad Prism 10 (GraphPad Prism version 10.0.0 for 

Macintosh, GraphPad Software, Boston, Massachusetts, U.S.A.). 

A P-value <0.05 was considered statistically significant. No adjust-

ment was made for multiple testing and so the results are con-

sidered exploratory.

2.5. Ethical approval

This study was approved by the ethics committee of the 

University of Sheffield (reference 059596) and by the Clinical 

Research and Innovation Office of Sheffield Teaching Hospitals 

National Health Service (NHS) Foundation Trust. Informed 

patient consent was not required due to the nature of the 

study’s design.

3. Results

Three hundred and eighty-seven patients were included in the 

primary analysis; 236 (61%) were planned for 1 month of TAT 

and 151 (39%) were planned for ≤1 week of TAT after PCI. Of 

the latter group, 96 patients were scheduled to receive TAT for 

up to 1 week and 55 patients received DAT without aspirin 

straight after PCI. Baseline clinical characteristics were well 

balanced between the groups, with the exception that clopi-

dogrel was the most favored P2Y12 inhibitor in the 1-month 

TAT group (78% of these patients), while ticagrelor was the 

preferred option in the ≤1-week TAT group (59% of these 

patients) (Table 1). Prasugrel was used in only 2% of patients. 

Apixaban was the OAC used in the majority of patients (82%). 

Rivaroxaban was the second commonest OAC (12%) and 

a small number of patients were taking dabigatran (3%), edox-

aban (1%) or warfarin (1%). Over half of patients were at high 

bleeding risk (52% with PRECISE-DAPT score ≥25) and the 

mean HAS-BLED score was 2.0 ± 0.6. PCI was performed for 

ACS in 79%, including ST-segment elevation MI (28%), non-ST- 

segment elevation MI (46%) and unstable angina (5%), while 

PCI was performed for chronic coronary syndromes in 21%, 

including stable angina (18%) and significant coronary artery 

disease prior to transcatheter aortic valve implantation (3%).

3.1. Impact of antithrombotic therapy duration

Patients receiving ≤1 week of TAT had significantly lower rates 

of ISTH-defined major or CRNM bleeding at 30 days post-PCI 

compared with patients receiving 1 month of TAT (3.3 versus 

9.3%, p = 0.025) (Figure 2 and Table 2). Multivariate Cox regres-

sion analysis demonstrated independent association of ≤1  

week of TAT with reduced rates of clinically relevant bleeding 

(adjusted hazard ratio [HR] 0.31, 95% confidence intervals [CI] 

0.11–0.88; p = 0.028).

MACCE within 30 days post-PCI were similar in both groups: 

4.6% with ≤1 week of TAT versus 4.7% with 1 month of TAT (p =  

0.998) (Figure 3 and Table 2). Adjustment for P2Y12 inhibitor with 

multivariate Cox regression analysis did not alter this result 

(adjusted HR 0.97, 95% CI 0.34–2.72; p = 0.966). There was only 

one case of definite stent thrombosis in the entire cohort, occur-

ring 2 weeks post-PCI in the 1-month TAT group.

Within the group receiving ≤1 week of TAT, the incidence 

of MACCE in those who discontinued aspirin immediately after 

PCI (n = 55) was 3.6% versus 5.2% in those who received up to 

1 week of aspirin after PCI (n = 96), with no definite stent 

thrombosis in either subgroup. Rates of clinically relevant 

bleeding were 1.8% versus 4.2%, respectively.
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3.2. Impact of P2Y12 inhibitor

Owing to different P2Y12 inhibitor use in both groups, base-

line clinical characteristics were also compared between 

patients taking clopidogrel and ticagrelor/prasugrel 

(Supplementary Table S1). Ticagrelor/prasugrel was used 

more commonly than clopidogrel after PCI in patients who 

were younger (p = 0.002), had a lower CHA2DS2-VASc score 

(p = 0.042) and presented with ACS (p < 0.001). There were 

nonsignificant trends toward increased major or CRNM 

bleeding events (adjusted HR 1.28, 95% CI 0.55–3.00; p =  

0.568) as well as MACCE (adjusted HR 1.09, 95% CI 0.39– 

3.06; p = 0.875) with ticagrelor/prasugrel compared with clo-

pidogrel. In patients undergoing PCI for ACS 

(Supplementary Table S2), MACCE occurred in 5.2% patients 

taking ticagrelor/prasugrel (n = 135) and in 5.8% patients 

taking clopidogrel (n = 171). In the ≤1-week TAT group, 

incidence of major or CRNM bleeding and incidence of 

MACCE at 30 days were 5.2% and 5.2% on TAT with tica-

grelor/prasugrel (n = 58), 2.6% and 5.3% on TAT with clopi-

dogrel (n = 38), 0% and 5.7% on DAT with ticagrelor/ 

prasugrel (n = 35), and 5.0% and 0% on DAT with clopido-

grel (n = 20), respectively.

4. Discussion

In this retrospective observational study, patients with AF 

planned for ≤1 week of TAT after PCI had less major or 

Table 1. Baseline characteristics of the patients.

Total (n = 387) 1 month TAT (n = 236) ≤1 week TAT (n = 151) P-value

Age at PCI (years) 
Median (IQR)

75 (68–81) 75 (68–80) 75 (68–81) 0.579

Female sex, n (%) 102 (26) 66 (28) 36 (24) 0.369
Hypertensive on medication, n (%) 266 (69) 171 (72) 101 (67) 0.242
Diabetes mellitus, n (%) 129 (33) 81 (34) 48 (32) 0.606
Previous stroke, TIA or thromboembolism, n (%) 58 (15) 38 (16) 20 (13) 0.443
Heart failure, n (%) 60 (16) 33 (14) 27 (18) 0.301
Previous MI, n (%) 70 (18) 38 (16) 32 (21) 0.204
Previous PCI, n (%) 95 (25) 57 (24) 38 (25) 0.821
Previous CABG, n (%) 26 (7) 12 (5) 14 (90) 0.109
CHA2DS2-VASc score 4 ± 1.5 4.1 ± 1.5 4.0 ± 1.6 0.592
HAS-BLED score 2 ± 0.6 2 ± 0.6 2 ± 0.6 0.594
PRECISE-DAPT ≥25, n (%) 200 (52) 117 (50) 83 (55) 0.301
Complex PCI, n (%) 150 (39) 91 (39) 59 (39) 0.919
Indication for PCI 0.151
ACS, n (%) 306 (79) 181 (77) 125 (83)
CCS, n (%) 81 (21) 55 (23) 26 (17)
P2Y12 inhibitor after PCI <0.001
Clopidogrel, n (%) 243 (63) 185 (78) 58 (38)
Ticagrelor, n (%) 137 (3.5) 48 (20) 89 (59)
Prasugrel, n (%) 7 (2) 3 (1) 4 (3)
Long-term OAC 0.213
Apixaban, n (%) 317 (82) 187 (79) 130 (86)
Rivaroxaban, n (%) 46 (12) 33 (14) 13 (9)
Other OAC, n (%) 24 (6) 16 (7) 8 (5)

ACS = acute coronary syndrome; CABG = coronary artery bypass grafting; CCS = chronic coronary syndrome; IQR = interquartile range; MI = myocardial infarction; 
OAC = oral anticoagulation; PCI = percutaneous coronary intervention; TAT = triple antithrombotic therapy; TIA = transient ischemic attack. 

Figure 2. Cumulative incidence of major and clinically relevant non-major 
bleeding at 30 days after percutaneous coronary intervention; TAT = triple 
antithrombotic therapy.

Table 2. Bleeding and major adverse cardiac and cerebrovascular events by group at 30 days after percutaneous coronary intervention.

1 month TAT (n = 236) ≤1 week TAT (n = 151) Unadjusted HR 95% CI P-value

Major or CRNM bleeding, n (%) 22 (9.3) 5 (3.3) 0.35 0.13–0.92 0.033
Major bleeding, n (%) 6 (2.5) 2 (1.3) 0.42 0.11–2.58 0.520
Clinically relevant non-major bleeding, n (%) 16 (6.8) 3 (2.0) 0.29 0.08–0.98 0.047
MACCE (including stent thrombosis), n (%) 11 (4.7) 7 (4.6) 1.00 0.39–2.58 0.998
Cardiovascular death, n (%) 5 (2.1) 4 (2.6)
Nonfatal MI (excluding stent thrombosis), n (%) 2 (0.8) 1 (0.7)
Stroke or TIA, n (%) 3 (1.3) 2 (1.3)
Definite stent thrombosis, n (%) 1 (0.4) 0 (0)

CI = confidence intervals; CRNM = clinically relevant non-major; HR = hazard ratio; MACCE = major adverse cardiac and cerebrovascular events; MI = myocardial 
infarction; TAT = triple antithrombotic therapy; TIA = transient ischemic attack. 

342 M. A. SAMMUT ET AL.



CRNM bleeding at 30 days than patients planned for 1 month 

of TAT. This lower incidence of bleeding with shorter duration 

or avoidance of TAT was seen despite significantly greater use 

of ticagrelor or prasugrel instead of clopidogrel. There was no 

difference in MACCE between the different antithrombotic 

regimens and no clear difference in clinical outcomes accord-

ing to the P2Y12 inhibitor used but the confidence intervals 

were wide, and the findings can only be considered to provide 

pilot data in support of larger studies that explore the use of 

DAT immediately after PCI.

AF has a rising prevalence and is also associated with 

coronary artery disease, therefore the number of patients 

with both conditions is likely to increase [24]. The optimal 

antithrombotic strategy for patients with AF undergoing PCI 

remains a contemporary issue that is highly debated due to 

fears of excessive bleeding with prolonged TAT and inade-

quate protection against thrombotic events with shorter TAT 

or DAT, especially stent-related [25]. Increasing use of the 

more effective P2Y12 inhibitors ticagrelor and prasugrel over 

clopidogrel, especially in ACS, as well as the almost ubiquitous 

use of DOACs over warfarin for nonvalvular AF have added 

extra layers to the debate that the original trials did not fully 

address. Only AUGUSTUS, with its 2 × 2 factorial design, com-

pared TAT and DAT using the same DOAC (apixaban) [8]. 

Latest ACS guidelines remain relatively unchanged from pre-

vious versions, citing limited evidence for recommending DAT 

with OAC and ticagrelor or prasugrel as an alternative to TAT 

[1]. Our study includes a majority of patients taking apixaban 

and a much higher proportion of ticagrelor use than seen in 

the large clinical trials. The median age was also higher than in 

the original trials and probably reflects a more real-world 

representation of this patient population. Even in more 

recently-published observational studies comparing DAT with 

TAT in clinical practice, the proportion of patients receiving 

ticagrelor/prasugrel remains relatively small: 6% in the WOEST 

2 registry, 3% in a multicenter German registry, and 12% in 

a multicenter Japanese registry [26–28].

We restricted primary outcomes to the first 30 days after 

PCI as most patients were expected to have de-escalated from 

TAT to DAT by this time and use of TAT beyond 30 days is not 

recommended. There was a marked difference in P2Y12 inhi-

bitor between the groups, with clopidogrel used more com-

monly in longer TAT regimens and ticagrelor (and, to a much 

smaller extent, prasugrel) used more commonly in shorter TAT 

or DAT regimens, consistent with guideline recommendations 

to avoid TAT with ticagrelor or prasugrel due to concerns over 

excessive bleeding risk. For this reason, multivariate analysis of 

bleeding and MACCE outcomes included adjustment for P2Y12 

inhibitor use. TAT for ≤1 week was independently associated 

with a 69% risk reduction in major or CRNM bleeding com-

pared with a longer TAT duration of 1 month. Patients receiv-

ing DAT straight after PCI had the lowest incidence of 

bleeding, but direct comparison with TAT of any duration 

was limited by small numbers. Nevertheless, dropping aspirin 

immediately or shortly after PCI expectedly resulted in less 

bleeding and is in keeping with the intentions of current 

guidelines to appropriately minimize this risk. Ticagrelor and 

prasugrel were associated with a nonsignificant increase in 

bleeding compared with clopidogrel, mostly driven by their 

use in TAT regimens. This further reinforces the recommenda-

tion not to use a combination of aspirin, ticagrelor/prasugrel, 

and OAC [29,30].

Using ≤1 week of TAT was not associated with an increase in 

MACCE; however, this study was underpowered to detect 

a difference, as were all the trials to date in this field. Meta- 

analyses including all or most of the relevant trials report con-

trasting results: Lopes et al. and Capodanno et al. reported no 

significant differences in major adverse cardiovascular events 

between TAT and DAT while Gargiulo et al. and Galli et al. report 

borderline increased rates of MI and stent thrombosis with DAT 

[10–14]. Thus, the optimal antithrombotic strategy and duration 

to reduce thrombotic risk remain unclear. The slight increase in 

MACCE with ticagrelor/prasugrel observed in this study appears 

to contradict their superior efficacy over clopidogrel in the 

PLATO and TRITON-TIMI 38 trials [15,17]. However, there was 

significantly higher use of ticagrelor/prasugrel among patients 

undergoing PCI after ACS, which may have confounded out-

comes due to higher ischemic risk, similar to observations 

made in a subgroup analysis of RE-DUAL PCI [30].

Stent thrombosis is rare but carries a high mortality risk; 

hence, why it is very challenging to design studies with 

enough power to investigate such an important complica-

tion [31]. We observed one case of subacute stent throm-

bosis out of the 387 patients. There was no clear association 

with antithrombotic regimen but stent underexpansion and 

calcification are known predictors [31,32]. Operators may 

think they are erring on the side of caution by choosing 

TAT after PCI to provide maximum protection against stent 

thrombosis and other ischemic events but bleeding, includ-

ing minor bleeding, can cause a reduction in quality of life, 

issues with antithrombotic compliance and itself precipitate 

an ischemic event [33–35]. Furthermore, clopidogrel pro-

vides less consistent platelet inhibition than ticagrelor due 

to pharmacokinetic and pharmacogenomic differences, and 

thus less predictable efficacy [18,36,37]. DAT with clopido-

grel very early after PCI in patients with an impaired anti-

platelet response could explain the increased risk of early 

Figure 3. Cumulative incidence of major adverse cardiac and cerebrovascular 
events at 30 days after percutaneous coronary intervention; TAT = triple antith-
rombotic therapy.
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stent thrombosis observed in aforementioned pooled trial 

analyses. Our study supports the safety of shorter TAT or 

DAT after PCI, with ticagrelor or prasugrel being suitable 

P2Y12 inhibitors in a DAT regimen but not a TAT regimen. 

The indirect antiplatelet effect of OAC through the inhibi-

tion of thrombin-mediated platelet activation (via the pro-

tease-activated receptor-1 and 4 pathways) may sufficiently 

substitute for the inhibition of thromboxane A2 release by 

aspirin in patients also receiving a P2Y12 inhibitor but 

further evidence is needed to establish optimum antithrom-

botic combinations and durations [25,38]. Results from 

ongoing trials (NCT03234114, NCT04981041 and 

NCT04695106) investigating DAT with ticagrelor/prasugrel 

after ACS are not expected for a few years.

This study had a number of limitations. First, it was inher-

ently limited by its retrospective and observational nature. 

Second, the small number of events in a relatively short period 

of time limited the ability to compare antithrombotic regi-

mens, and the study was expectedly underpowered to detect 

differences in MACCE. Few covariates could be tested in multi-

variate analysis due to the possibility of overfitting. In parti-

cular, we were unable to account for the effect of different 

bleeding and ischemic risk profiles. A longer follow-up period 

may have increased the number of events; however, this 

would risk diluting the true difference between the regimens 

which hardly ever consist of TAT beyond 1 month in modern 

practice. Despite this, we were still able to observe 

a significant difference in bleeding. Third, patient adherence 

with the assigned antithrombotic therapy could not be accu-

rately assessed except by confirming it remained unchanged 

at hospital discharge and at first clinic follow-up 6–12 weeks 

post-PCI or upon readmission for a bleeding/ischemic event. 

Fourth, no adjustment was made for multiple testing, and the 

results should be considered hypothesis-generating.

5. Conclusions

In patients with AF undergoing PCI with stents, ≤1 week of 

TAT was associated with a lower 30-day incidence of clinically 

relevant bleeding compared with 1 month of TAT. No signifi-

cant difference in MACCE between these two groups was 

observed. Our findings support the rationale for prospective 

studies investigating the safety and efficacy of DAT regimens 

with ticagrelor or prasugrel immediately after PCI.
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