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  Triple antithrombotic therapy 

following an acute coronary syndrome 
prevalence, outcomes and prognostic utility of the HAS-

BLED score  



Scenario 1 
•  70 y/o male K/C of AF, DM, HTN, had a small 

subarachnoid hemorrhage 2 months ago. 
Presented with NSTEMI and underwent PCI with 
DES. Your management will be:  

 
A.  Warfarin + plavix + ASA for 1 year, then lifelong 

warfarin.  
B.  Plavix + ASA lifelong.  
C.  Warfarin + plavix for 1 year, then lifelong warfarin. 
D.  Dabigatran + plavix for 1 year, then lifelong 

dabigatran.   
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Scenario 2 
•  60 y/o female, DM on insulin, K/C of mechanical 

MVR and AF on warfarin. Presented with ACS & 
underwent PCI with BMS, how would you manage 
her: 

 
A.  Warfarin + plavix + ASA for 1 month, then lifelong 

warfarin. 
B.  Warfarin + plavix + ASA for 1 month, then lifelong 

warfarin + ASA. 
C.  Warfarin + plavix for 1 month, then lifelong warfarin. 
D.  Dabigatran + plavix for 1 month, then lifelong 

dabigatran.   
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Scenario 3 
•  55 y/o male, heavy smoker, uncontrolled DM, non-

compliant with medical therapy, presented with 
STEMI and new AF, thrombolysed, and discovered to 
have TVD but refused CABG. Underwent PCI with 6 
DESs (1 in LM, 2 in LAD, and 3 in RCA). Your 
management will be: 

  
A.  Warfarin + plavix + ASA for 1 year, then lifelong warfarin + ASA.  
B.  Plavix + ASA lifelong.  
C.  Warfarin + plavix for 1 year, then lifelong warfarin + plavix. 
D.  Dabigatran + ASA for 1 year, then lifelong dabigatran + ASA. 
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Background 

•  Long term anticoagulation is a class I indication 
in many clinical situations like mechanical 
valves, AF or thromboembolic events. 

•  It is estimated that 5–7% of patients undergoing 
PCI have AF or other indications for chronic oral 
anticoagulant therapy  

 

 

J Interv Cardiol 2009; 22: 390–397 
Am Heart J 2008; 155: 361–368 



•  The American College of Cardiology/
American Heart Association/European 
Society of Cardiology (ACC/AHA/ESC) 
guidelines have classified TT in PCI patients with 
AF as a class IIb recommendation (level of 
evidence C) 

•  The recommendations are largely based upon 
expert opinion rather than strong registry and 
randomized trial data  

ACC/AHA/ESC 2006 Guidelines for the management AF 



•  TT use 	
  poses a significant dilemma since 
it carries high risk of major bleeding, 
estimated to be around 4.7 %. 

•  This remains a controversial area 
without strong available prospective 
data to help  guide clinicians on how to 
manage such patients. 

JACC Cardiovasc Interv 2008; 1: 56–61 



Wide variability in practice  

60.10%	
  

31.40%	
  

2.50%	
   3.20%	
  

Rx	
  at	
  discharge	
  in	
  the	
  CRUSADE	
  registry	
  among	
  1,470	
  pts	
  
with	
  AF	
  undergoing	
  PCI	
  

TT	
  

DTAP	
  

Warfarin	
  +	
  ASA	
  

warfarin	
  +	
  clopidogrel	
  

Stroke 
risk 

Wang TY et al, AM Heart J 08;155:361 

Bleeding	
  
risk	
  



•  Ultimately, 4 things should be 
balanced: 

ü  Risk of bleeding 
ü  Risk of stroke or thromboembolic 

complications 
ü  Risk of recurrent cardiac ischemia with ACS  
ü  Risk of stent thrombosis. 



EHRA POSITION PAPER

Bleeding risk assessment and management
in atrial fibrillation patients: a position document
from the European Heart Rhythm Association,
endorsed by the European Society of Cardiology
Working Group on Thrombosis
Gregory Y.H. Lip (Chair)1*†, Felicita Andreotti2†‡, Laurent Fauchier3†, Kurt Huber4*†,
Elaine Hylek5†, Eve Knight6†, Deirdre A. Lane1†, Marcel Levi7†, Francisco Marin8†,
Gualtiero Palareti9†, and Paulus Kirchhof (Co-chair)10†

Document reviewers: Jean-Philippe Collet11, Andrea Rubboli12, Daniela Poli13, and John Camm14

1University of Birmingham Centre for Cardiovascular Sciences, City Hospital, Birmingham B18 7QH, UK; 2Department of Cardiovascular Medicine, ‘A. Gemelli’ University Hospital,
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Despite the clear net clinical benefit of oral anticoagulation (OAC) in atrial fibrillation (AF) patients at risk for stroke, major bleeding events
(especially intra-cranial bleeds) may be devastating events when they do occur. The decision for OAC is often based on a careful assessment
of both stroke risk and bleeding risk, but clinical scores for bleeding risk estimation are much less well validated than stroke risk scales. Also,
the estimation of bleeding risk is rendered difficult since many of the known factors that increase bleeding risk overlap with stroke risk
factors. As well as this, many factors that increase bleeding risk are transient, such as variable international normalized ratio values, oper-
ations, vascular procedures, or drug–drug and food–drug interactions.

In this Position Document, we comprehensively review the published evidence and propose a consensus on bleeding risk assessments
in AF patients, with a view to summarizing ‘best practice’ when approaching antithrombotic therapy in AF patients. We address the epide-
miology and size of the problem of bleeding risk in AF and review established bleeding risk factors. We also summarize definitions of bleeding
in the published literature. Patient values and preferences balancing the risk of bleeding against thrombo-embolism is reviewed, and the prog-
nostic implications of bleeding are discussed. We also review bleeding risk stratification and currently published bleeding risk schema. A brief
discussion of special situations [e.g. peri-ablation, peri-devices (implantable cardioverter-defibrillator, pacemakers) and presentation with
acute coronary syndromes and/or requiring percutaneous coronary interventions/stents and bridging therapy], as well as a discussion of pre-
vention of bleeds and managing bleeding complications, is made. Finally, this document also puts forwards consensus statements that may
help to define evidence gaps and assist in everyday clinical practice.

Bleeding risk is almost inevitably lower than stroke risk in patients with atrial fibrillation. Nonetheless, identification of patients at high risk of bleed-
ing and delineation of conditions and situations associated with bleeding risk can help to refine antithrombotic therapy to minimize bleeding risk.
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Recommended antithrombotic strategies following PCI 
in patients with AF at moderate-to-high thrombo-

embolic risk  
 

In patients with acute STEMI referred for primary PCI, usually
unfractionated heparin or bivalirudin is used as an anticoagulant
agent in combination with dual-antiplatelet therapy,152 but their
use, however, should be ideally limited to patients with a known
INR of ≤2. The use of more effective ADP receptor blockers in
this setting (prasugrel, ticagrelor) may further increase peri-
interventional bleeding rates. Accordingly, the additional use of

GPIs in patients on OAC should be considered only in rare
bailout situations and should not be part of a routine procedure.
Also, potent P2Y12 inhibitors (prasugrel and ticagrelor) should
not be used in combination with VKA until more data are available,
unless there is an urgent clinical need. Again, radial access for
primary PCI is probably the best option to avoid procedural bleed-
ing in patients on OAC, depending on operator expertise and

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 8 Resuming oral antiplatelet agents after invasive procedure

Initial therapy Treatment during
invasive procedure

Expected treatment immediately
after invasive procedure

Practicalities during re-initiation of therapy

Aspirin Aspirin Aspirin Aspirin same dosage

Aspirin None Aspirin Aspirin same dosage

Clopidogrel None Clopidogrel Clopidogrel 75 mg+300 mg

Clopidogrel Aspirin Aspirin Aspirin same dosage

Apirin + clopidogrel Aspirin Aspirin Aspirin same dosage+clopidogrel
75 mg+300 mg (major thrombotic risk)

Aspirin + clopidogrel None Aspirin Aspirin same dosage+clopidogrel
75 mg+300 mg (major thrombotic risk)

Aspirin+prasugrel Aspirin Aspirin Aspirin same dosage+prasugrel same dosage

Aspirin+ticagrelor Aspirin Aspirin Aspirin same dosage+ticagrelor same dosage

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 7 Recommended antithrombotic strategies following coronary artery stenting in patients with atrial fibrillation at
moderate-to-high thrombo-embolic risk (in whom oral anticoagulation therapy is required)

Haemorrhagic risk Clinical setting Stent implanted Anticoagulation regime

Low/intermediate risk Elective Bare metal 1 month: triple therapy of VKA (INR 2.0–2.5)+aspirin ≤100 mg/
day+Clopidogrel 75 mg/day

Up to 12th month: combination of VKA (INR 2.0–2.5)+Clopidogrel 75 mg/
dayb (or aspirin ≤100 mg/day)

Lifelong: VKA (INR 2.0–20) alone

Elective Drug eluting 3 (-olimusa group) to 6 (paclitaxel) months: triple therapy of VKA (INR 2.0–
2.5)+aspirin ≤100 mg/day+Clopidogrel 75 mg/day

Up to 12th month: combination of VKA (INR 2.0–2.5)+Clopidogrel 75 mg/
dayb (or aspirin ≤100 mg/day)

Lifelong: warfarin (INR 2.0–3.0) alone

ACS Bare metal/drug eluting 6 months: triple therapy of VKA (INR 2.0–2.5)+aspirin ≤100 mg/
day+Clopidogrel 75 mg/day

Up to 12 th month: combination of VKA (INR 2.0–2.5)+Clopidogrel
75 mg/dayb (or aspirin ≤100 mg/day)

Lifelong: warfarin (INR 2.0–3.0) alone

High Elective Bare metalc 2–4 weeks: triple therapy of VKA (INR 2.0–2.5)+aspirin

≤100 mg/day+Clopidogrel 75 mg/day

Lifelong: VKA (INR 2.0–3.0) alone

ACS Bare metalc 4 weeks: triple therapy of VKA (INR 2.0–2.5)+aspirin≤100 mg/
day+Clopidogrel 75 mg/day

Up to 12th month: combination of VKA (INR 2.0–2.5)+Clopidogrel 75 mg/
dayb (or aspirin ≤100 mg/day)

Lifelong: VKA (INR 2.0–3.0) alone

Gastric protection with a proton pump inhibitor (PPI) should be considered where necessary.
ACS, acute coronary syndrome; AF, atrial fibrillation; INR, international normalized ratio; VKA, vitamin K antagonist.
aSrolimua everolimus, and tacrolimus.
bCombination of VKA [INR 2.0–3.0]+aspirin≤100 mg/day (with PPI, if indicated) may be considered as an alternative.
cDrug-eluting stents should be avoided as far as possible, but, if used, consideration of more prolonged (3–6 months) triple antithrombotic therapy is necessary.

G.Y.H. Lip et al.738
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ESC Anticoagulation regimen in patients with 
low- intermediate bleeding risk after stent 

implantation  
 

Thrombosis Volume 2012, Article ID 184573 



ESC Anticoagulation regimen in patients with 
high bleeding risk after stent implantation 	
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Consensus Document: Antithrombotic therapy in patients with atrial  
fibrillation undergoing coronary stenting* 
A North-American perspective 
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Summary 
The optimal regimen of the anticoagulant and antiplatelet therapies in 
patients with atrial fibrillation who have had a coronary stent is unclear. 
It is well recognised that “triple therapy” with aspirin, clopidogrel, and 
warfarin is associated with an increased risk of bleeding. National 
guidelines have not made specific recommendations given the lack of 
adequate data. In choosing the best antithrombotic options for a pa-
tient, consideration needs to be given to the risks of stroke, stent throm-
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bosis and major bleeding. This document describes these risks, provides 
specific recommendations concerning vascular access, stent choice, 
concomitant use of proton-pump inhibitors and the use and duration of 
triple therapy following stent placement based upon the risk assess-
ment. 
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Introduction 

The optimal regimen of the anticoagulant and antiplatelet ther-
apies in patients with atrial fibrillation who have had a coronary 
stent is unclear (1, 2). It is estimated that 5–7% of patients under-
going percutaneous coronary interventions (PCI) have atrial fi-
brillation or other indications for chronic oral anticoagulant ther-
apy (3–5). These patients pose a significant dilemma for the inter-
ventional cardiologist, since the combination of oral anticoagu-
lants with aspirin and clopidogrel (“triple therapy”) during fol-
low-up has been reported to result in an increase risk of major 
bleeding (6). Major bleeding is a serious complication that is as-
sociated with increased morbidity and mortality particularly when 
it occurs shortly after a stent procedure (7, 8). In one study among 
patients on triple therapy with aspirin, clopidogrel and warfarin, 
major bleeding occurred in 4.7%, and approximately 50% of these 
patients died within six months (9).  

The American College of Cardiology/American Heart Associ-
ation/European Society of Cardiology (ACC/AHA/ESC) guidelines 
have been cautious to recommend triple therapy (aspirin, clopido-
grel, and oral anticoagulation) in patients with atrial fibrillation 
undergoing PCI due to the increased bleeding risk and limited infor-

mation about the safety and efficacy of this treatment regimen (10). 
Currently, the use of triple therapy is classified as a Class IIb recom-
mendation (may be considered) with a level of evidence C (expert 
opinion) (10, 11). Recently, the ESC Working Group on Thrombosis 
published a consensus document on the management of these pa-
tients (12, 13). The authors conducted a careful review of the available 
studies and made a number of specific recommendations that have 
been supported by the ESC guidelines for the management of atrial 
fibrillation (14). They tempered these recommendations since they 
were largely based on expert opinion. The current document pro-
vides a North American view of the issues and is the opinion of select 
experts in the United States and Canada. Since much of the back-
ground information has been previously published in the ESC con-
sensus document, prior studies will not be extensively reviewed here. 
The focus of this paper will be on those patients who are on oral anti-
coagulant therapy for the treatment of non-valvular atrial fibrillation 
undergoing PCI. Since the data available for patients with other indi-
cations for oral anticoagulation, such as prosthetic heart valves or 
pulmonary embolism are extremely limited, these indications will 
not be covered. Likewise patients with potential indications for triple 
therapy not undergoing PCI, such as patients with acute coronary 
syndromes (ACS) treated medically, will also not be discussed.  

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.thrombosis-online.com on 2012-10-29 | IP: 37.105.57.111
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risk (CHADS2 ≥1)  
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Figure 1: Recommendations for the duration of triple therapy in patients with atrial fibrillation and a coronary stent (BMS or DES) with mod-
erate/high stroke risk (CHADS2 ≥1). BMS, bare metal stent; DES, drug eluting stent; OAC, warfarin; AP, anti-platelet agent; triple therapy, aspirin, clopi-
dogrel and warfarin.  

Moderate/high stroke risk and any stent thrombosis risk and high 
bleeding risk 

- BMS – Triple therapy for at least one month then OAC + 
single AP for 12 months 

- DES – not recommended 
 
Longer durations of dual antiplatelet therapy up to 12 months may 
be reasonable in patients undergoing stenting for STEMI and 
NSTEMI ACS and are at high risk of thrombotic events with a low 
risk of bleeding. 

After 12 months, warfarin alone should be given indefinitely.  

Randomised trials of triple therapy 

There are three registered ongoing randomised clinical trials of 
triple therapy in patients undergoing PCI. The ‘Triple therapy on 
anticoagulation after drug eluting stent implantation trial’ (ISAR-
TRIPLE)(NCT00776633) plans to enrol 600 patients and will 
compare a short course of triple therapy (6 weeks) to a long course 
(6 months) followed by aspirin and warfarin. The primary end-
point will be the composite of death, MI, definite stent thrombosis, 
stroke, or major bleeding at nine months. The ‘What is the optimal 
antiplatelet and anticoagulant therapy in patients with oral antico-

agulation and coronary stenting trial’ (WOEST) (NCT00769938) 
will randomise 496 patients to either oral anticoagulation plus 
clopidogrel or to triple therapy. The primary endpoint will be any 
bleeding over one year. The ‘Anticoagulation in stent intervention 
trial’ (MUSICA-2) (NCT01141153) will randomise 304 patients 
with low to moderate stroke risk (CHADS2≤2) to DAPT or triple 
therapy. The primary endpoint will be death, MI, stroke, emboli-
sation, or stent thrombosis at 12 months. In addition there are a 
number of on-going registries. These randomised trials should 
help to define some of the potential treatment options for these pa-
tients in the future, though the sample sizes are modest. 

New drugs and devices 

Dabigatran and other newer  
anticoagulants 

The Food and Drug Administration (FDA) recently approved da-
bigatran, an oral direct thrombin inhibitor that does not require 
laboratory monitoring of anticoagulation intensity, for the pre-
vention of stroke and embolism in patients with atrial fibrillation 
based upon the results of the 18,113 patient multicentre Random-
ized Evaluation of Long-Term Anticoagulation Therapy (RE-LY) 

For personal or educational use only. No other uses without permission. All rights reserved.
Downloaded from www.thrombosis-online.com on 2012-10-29 | IP: 37.105.57.111





Aim of the study 

Evaluate the prevalence of TT in patients 
following ACS 

Evaluate the bleeding risk compared to 
double antiplatelet therapy (DAPT) (aspirin 

and clopidogrel) 

Evaluate the accuracy of the HAS-BLED 
risk score in predicting serious bleeding 

events in TT patients.   



Study design 

Followed for 12 
months by 

retrospective review of 
records, for bleeding & 

thromboembolic 
events plus 

medication changes	
  

Retrospective 
study 

Identified TT 
patients >18 y 

with ACS 
discharged from 

CCU at Skane 
University 
Hospital 

between 2005 - 
2010.	
  

Age & sex 
matched 

DAPT patients 
identified in a 
randomized 

blinded 
manner.	
  



Study definitions 
Major bleeding:  

Any bleeding requiring hospital care and/or causing a 
decrease in Hb level of > 20 g/L and/or requiring blood 

transfusion and/or with intracranial location. 
 
 

Thromboembolic events: 
Physician’s diagnosis of stroke, TIA , ACS or peripheral 

arterial embolism  

	
  



HAS-BLED score 

a score of ≥3 indicates high risk 



Baseline characteristics 



Q     

674

EuroIntervention 2012;8:672-678

Table 1. Baseline patient characteristics.

Characteristics TT
(n=159)

DAPT
(n=159) p-value

Mean age, years (SEM) 67.2 (±0.9) 67.2 (±0.9) NS

Female sex 35 (22.0) 35 (22.0) NS

STEMI1 83 (52.2) 55 (34.6) 0.001

Drug-eluting stent implanted 34 (21.4) 23 (14.6) NS

Medical history, n (%)

Heart failure 119 (75.8) 53 (33.8) <0.0001

 Mean EF2, % (SEM) 35 (±1) 39 (±1) 0.001

Stroke/TIA3 25 (15.7) 21 (13.2) NS

Diabetes mellitus 29 (18.2) 28 (17.6) NS

Hypertension 67 (42.1) 82 (51.6) NS

Abnormal renal function4 3 (1.9) 7 (4.4) NS

Valvular disease 12 (7.5) 10 (6.3) NS

COPD5 12 (7.5) 10 (6.3) NS

Thyroid disease 10 (6.3) 12 (7.5) NS

Malignancy6 19 (11.9) 20 (12.6) NS

Pharmacological treatment, n (%)

Prior warfarin 53 (33.3) 1 (0.6) <0.0001

Reduced INR7 76 (47.8) n/a n/a

Concomitant PPI8 49 (30.8) 44 (27.7) NS

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 ST-elevation myocardial infarction; 2 ejection fraction; 
3 transient ischaemic attack; 4 according to the definition used in the HAS-BLED score 
(presence of chronic dialysis, renal transplantation or serum creatinine ≥200 mmol/L); 
5 chronic obstructive pulmonary disease; 6 prior or current; 7 international normalised ratio; 
8 proton pump inhibitor

clopidogrel or aspirin was discontinued at the discretion of the 

attending physician.

The most common indication for TT was atrial fibrillation (n=63, 

39.6%) followed by apical akinesia (n=60, 37.8%), left ventricular 

thrombus (n=17, 10.7%), presence of a mechanical valve (n=6, 3.8%), 

venous thromboembolism (n=11, 6.9%) and other causes (n=2, 1.3%).

OUTCOMES
The outcomes at one year are presented in Table 2 and Figure 1. The 

cumulative incidence of spontaneous major bleedings was signifi-

cantly higher in the TT group at one year (10.2% vs. 3.2%; p=0.01). 

The median exposure time to TT was three months. Therefore, the 

bleeding risk associated with TT was further evaluated at that time-

point and a significantly higher incidence of spontaneous bleedings 

in patients on TT was observed (6.6±0.2% vs. 1.9±0.1%; p=0.02).

Four TT patients and one DAPT patient were examined by a physi-

cian at the emergency ward because of bleeding that was limited in 

nature and did not result in further investigation or treatment. These 

events were adjudicated as minor bleeding and disregarded in the 

analysis.

Three patients in the DAPT group were prescribed warfarin dur-

ing the follow-up period. They were censored from the statistical 

analysis at the initiation of treatment.
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Figure 1. Spontaneous bleeding. Closed circles in the TT group 
represent bleeding in patients subsequent to discontinuation of triple 
antithrombotic therapy (n=2). Both patients were on dual antiplatelet 
therapy at the time of bleeding and were censored in the analysis of 
bleeding while on TT. 

Table 2. Outcomes at one year.

Event, n (%) TT
(n=157)

DAPT
(n=158) p-value

Mortality 7 (4.5) 4 (2.5) NS

Peripheral embolism 0 (0.0) 0 (0.0) NS 

Stroke/TIA1 3 (1.9) 3 (1.9) NS

ACS2 6 (3.8) 2 (1.3) NS

Major bleeding3

All 21 (13.4) 6 (3.8) 0.002

Surgical/trauma 5 (3.2) 1 (0.6) NS

Spontaneous 16 (10.2) 5 (3.2) 0.01

Fatal 1 (0.6) 0 (0.0) NS

Intracranial 2 (1.3) 0 (0.0) NS

Gastrointestinal 12 (7.6) 3 (1.9) 0.02

Other 2 (1.3) 2 (1.3) NS

Mean duration of treatment, 
months (SEM) 3.7±0.3 11.8±0.1 n/a 

Drug discontinued

Warfarin 82 (52.2) n/a n/a

Clopidogrel 57 (36.3) 4 (2.5) <0.0001

Aspirin 3 (1.9) 2 (1.3) NS

Warfarin+clopidogrel 2 (1.3) n/a n/a

Aspirin+clopidogrel 1 (0.6) 0 (0.0) NS

None 12 (7.6) 152 (96.2) <0.0001

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 transient ischaemic attack; 2 acute coronary syndrome; 3 any 
bleeding causing a decrease in haemoglobin level of more than 20 g/L and/or requiring 
blood transfusion and/or hospital care and/or with intracranial location. Two TT patients 
and one patient on DAPT were lost to follow-up.

Site-specific time in therapeutic INR range (TTR) was 75.8% for 

the studied time period. Fourteen percent of the patients (2/14) with 

spontaneous bleeding on TT were above the therapeutic range at the 

time of bleeding.
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Table 1. Baseline patient characteristics.

Characteristics TT
(n=159)

DAPT
(n=159) p-value

Mean age, years (SEM) 67.2 (±0.9) 67.2 (±0.9) NS

Female sex 35 (22.0) 35 (22.0) NS

STEMI1 83 (52.2) 55 (34.6) 0.001

Drug-eluting stent implanted 34 (21.4) 23 (14.6) NS

Medical history, n (%)

Heart failure 119 (75.8) 53 (33.8) <0.0001

 Mean EF2, % (SEM) 35 (±1) 39 (±1) 0.001

Stroke/TIA3 25 (15.7) 21 (13.2) NS

Diabetes mellitus 29 (18.2) 28 (17.6) NS

Hypertension 67 (42.1) 82 (51.6) NS

Abnormal renal function4 3 (1.9) 7 (4.4) NS

Valvular disease 12 (7.5) 10 (6.3) NS

COPD5 12 (7.5) 10 (6.3) NS

Thyroid disease 10 (6.3) 12 (7.5) NS

Malignancy6 19 (11.9) 20 (12.6) NS

Pharmacological treatment, n (%)

Prior warfarin 53 (33.3) 1 (0.6) <0.0001

Reduced INR7 76 (47.8) n/a n/a

Concomitant PPI8 49 (30.8) 44 (27.7) NS

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 ST-elevation myocardial infarction; 2 ejection fraction; 
3 transient ischaemic attack; 4 according to the definition used in the HAS-BLED score 
(presence of chronic dialysis, renal transplantation or serum creatinine ≥200 mmol/L); 
5 chronic obstructive pulmonary disease; 6 prior or current; 7 international normalised ratio; 
8 proton pump inhibitor

clopidogrel or aspirin was discontinued at the discretion of the 

attending physician.

The most common indication for TT was atrial fibrillation (n=63, 

39.6%) followed by apical akinesia (n=60, 37.8%), left ventricular 

thrombus (n=17, 10.7%), presence of a mechanical valve (n=6, 3.8%), 

venous thromboembolism (n=11, 6.9%) and other causes (n=2, 1.3%).

OUTCOMES
The outcomes at one year are presented in Table 2 and Figure 1. The 

cumulative incidence of spontaneous major bleedings was signifi-

cantly higher in the TT group at one year (10.2% vs. 3.2%; p=0.01). 

The median exposure time to TT was three months. Therefore, the 

bleeding risk associated with TT was further evaluated at that time-

point and a significantly higher incidence of spontaneous bleedings 

in patients on TT was observed (6.6±0.2% vs. 1.9±0.1%; p=0.02).

Four TT patients and one DAPT patient were examined by a physi-

cian at the emergency ward because of bleeding that was limited in 

nature and did not result in further investigation or treatment. These 

events were adjudicated as minor bleeding and disregarded in the 

analysis.

Three patients in the DAPT group were prescribed warfarin dur-

ing the follow-up period. They were censored from the statistical 

analysis at the initiation of treatment.
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Figure 1. Spontaneous bleeding. Closed circles in the TT group 
represent bleeding in patients subsequent to discontinuation of triple 
antithrombotic therapy (n=2). Both patients were on dual antiplatelet 
therapy at the time of bleeding and were censored in the analysis of 
bleeding while on TT. 

Table 2. Outcomes at one year.

Event, n (%) TT
(n=157)

DAPT
(n=158) p-value

Mortality 7 (4.5) 4 (2.5) NS

Peripheral embolism 0 (0.0) 0 (0.0) NS 

Stroke/TIA1 3 (1.9) 3 (1.9) NS

ACS2 6 (3.8) 2 (1.3) NS

Major bleeding3

All 21 (13.4) 6 (3.8) 0.002

Surgical/trauma 5 (3.2) 1 (0.6) NS

Spontaneous 16 (10.2) 5 (3.2) 0.01

Fatal 1 (0.6) 0 (0.0) NS

Intracranial 2 (1.3) 0 (0.0) NS

Gastrointestinal 12 (7.6) 3 (1.9) 0.02

Other 2 (1.3) 2 (1.3) NS

Mean duration of treatment, 
months (SEM) 3.7±0.3 11.8±0.1 n/a 

Drug discontinued

Warfarin 82 (52.2) n/a n/a

Clopidogrel 57 (36.3) 4 (2.5) <0.0001

Aspirin 3 (1.9) 2 (1.3) NS

Warfarin+clopidogrel 2 (1.3) n/a n/a

Aspirin+clopidogrel 1 (0.6) 0 (0.0) NS

None 12 (7.6) 152 (96.2) <0.0001

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 transient ischaemic attack; 2 acute coronary syndrome; 3 any 
bleeding causing a decrease in haemoglobin level of more than 20 g/L and/or requiring 
blood transfusion and/or hospital care and/or with intracranial location. Two TT patients 
and one patient on DAPT were lost to follow-up.

Site-specific time in therapeutic INR range (TTR) was 75.8% for 

the studied time period. Fourteen percent of the patients (2/14) with 

spontaneous bleeding on TT were above the therapeutic range at the 

time of bleeding.
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Table 1. Baseline patient characteristics.

Characteristics TT
(n=159)

DAPT
(n=159) p-value

Mean age, years (SEM) 67.2 (±0.9) 67.2 (±0.9) NS

Female sex 35 (22.0) 35 (22.0) NS

STEMI1 83 (52.2) 55 (34.6) 0.001

Drug-eluting stent implanted 34 (21.4) 23 (14.6) NS

Medical history, n (%)

Heart failure 119 (75.8) 53 (33.8) <0.0001

 Mean EF2, % (SEM) 35 (±1) 39 (±1) 0.001

Stroke/TIA3 25 (15.7) 21 (13.2) NS

Diabetes mellitus 29 (18.2) 28 (17.6) NS

Hypertension 67 (42.1) 82 (51.6) NS

Abnormal renal function4 3 (1.9) 7 (4.4) NS

Valvular disease 12 (7.5) 10 (6.3) NS

COPD5 12 (7.5) 10 (6.3) NS

Thyroid disease 10 (6.3) 12 (7.5) NS

Malignancy6 19 (11.9) 20 (12.6) NS

Pharmacological treatment, n (%)

Prior warfarin 53 (33.3) 1 (0.6) <0.0001

Reduced INR7 76 (47.8) n/a n/a

Concomitant PPI8 49 (30.8) 44 (27.7) NS

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 ST-elevation myocardial infarction; 2 ejection fraction; 
3 transient ischaemic attack; 4 according to the definition used in the HAS-BLED score 
(presence of chronic dialysis, renal transplantation or serum creatinine ≥200 mmol/L); 
5 chronic obstructive pulmonary disease; 6 prior or current; 7 international normalised ratio; 
8 proton pump inhibitor

clopidogrel or aspirin was discontinued at the discretion of the 

attending physician.

The most common indication for TT was atrial fibrillation (n=63, 

39.6%) followed by apical akinesia (n=60, 37.8%), left ventricular 

thrombus (n=17, 10.7%), presence of a mechanical valve (n=6, 3.8%), 

venous thromboembolism (n=11, 6.9%) and other causes (n=2, 1.3%).

OUTCOMES
The outcomes at one year are presented in Table 2 and Figure 1. The 

cumulative incidence of spontaneous major bleedings was signifi-

cantly higher in the TT group at one year (10.2% vs. 3.2%; p=0.01). 

The median exposure time to TT was three months. Therefore, the 

bleeding risk associated with TT was further evaluated at that time-

point and a significantly higher incidence of spontaneous bleedings 

in patients on TT was observed (6.6±0.2% vs. 1.9±0.1%; p=0.02).

Four TT patients and one DAPT patient were examined by a physi-

cian at the emergency ward because of bleeding that was limited in 

nature and did not result in further investigation or treatment. These 

events were adjudicated as minor bleeding and disregarded in the 

analysis.

Three patients in the DAPT group were prescribed warfarin dur-

ing the follow-up period. They were censored from the statistical 

analysis at the initiation of treatment.
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Figure 1. Spontaneous bleeding. Closed circles in the TT group 
represent bleeding in patients subsequent to discontinuation of triple 
antithrombotic therapy (n=2). Both patients were on dual antiplatelet 
therapy at the time of bleeding and were censored in the analysis of 
bleeding while on TT. 

Table 2. Outcomes at one year.

Event, n (%) TT
(n=157)

DAPT
(n=158) p-value

Mortality 7 (4.5) 4 (2.5) NS

Peripheral embolism 0 (0.0) 0 (0.0) NS 

Stroke/TIA1 3 (1.9) 3 (1.9) NS

ACS2 6 (3.8) 2 (1.3) NS

Major bleeding3

All 21 (13.4) 6 (3.8) 0.002

Surgical/trauma 5 (3.2) 1 (0.6) NS

Spontaneous 16 (10.2) 5 (3.2) 0.01

Fatal 1 (0.6) 0 (0.0) NS

Intracranial 2 (1.3) 0 (0.0) NS

Gastrointestinal 12 (7.6) 3 (1.9) 0.02

Other 2 (1.3) 2 (1.3) NS

Mean duration of treatment, 
months (SEM) 3.7±0.3 11.8±0.1 n/a 

Drug discontinued

Warfarin 82 (52.2) n/a n/a

Clopidogrel 57 (36.3) 4 (2.5) <0.0001

Aspirin 3 (1.9) 2 (1.3) NS

Warfarin+clopidogrel 2 (1.3) n/a n/a

Aspirin+clopidogrel 1 (0.6) 0 (0.0) NS

None 12 (7.6) 152 (96.2) <0.0001

TT: triple treatment (warfarin, clopidogrel and aspirin); DAPT: dual antiplatelet therapy 
(clopidogrel and aspirin); 1 transient ischaemic attack; 2 acute coronary syndrome; 3 any 
bleeding causing a decrease in haemoglobin level of more than 20 g/L and/or requiring 
blood transfusion and/or hospital care and/or with intracranial location. Two TT patients 
and one patient on DAPT were lost to follow-up.

Site-specific time in therapeutic INR range (TTR) was 75.8% for 

the studied time period. Fourteen percent of the patients (2/14) with 

spontaneous bleeding on TT were above the therapeutic range at the 

time of bleeding.
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Analyses of the thromboembolic endpoints (peripheral embo-

lism, stroke/TIA and acute coronary syndrome) revealed no differ-
ences between the groups (Table 2). A composite of all 
thromboembolic endpoints was also similar between the groups 
(5.7% vs. 3.2%; p=0.27; TT vs. DAPT).

PREDICTION OF OUTCOMES
A comparison between patients with spontaneous major bleeding and 
those without any bleeding while on TT is presented in Table 3. All 
baseline characteristics were similar between the groups apart from 
the presence of atrial fibrillation, which was more common among 
patients with spontaneous bleedings (9 [64.3%] vs. 49 [36.0%]; 
p=0.04). Mean HAS-BLED score was higher among TT patients 
with spontaneous bleeding (2.71±0.24 vs. 2.15±0.08; p=0.04), as was 
the mortality at one year (3 [21.4%] vs. 4 [2.9%]; p=0.002). The pre-
dictive accuracy of the HAS-BLED score was modest, with an area 
under the ROC curve of 0.67 (95% CI 0.54-0.79; p=0.048).

Discussion
In this study, we found that 7% of patients treated for an ACS were 
discharged with TT during a five-year period. Upon termination 
of TT, warfarin was discontinued in about half of the patients, reflect-
ing that a common indication for TT was apical ventricular akinesia. 
The incidence of all major bleeding was threefold higher in TT 
patients compared to age- and sex-matched control patients on DAPT, 
driven mainly by gastrointestinal bleeding. All-cause mortality dur-
ing follow-up was higher in patients with major bleeding. The HAS-
BLED score was significantly higher in patients with major bleeding 
during one year of follow-up and predicted bleeding events with 
modest accuracy. Our results have several implications:

OUTCOMES
The proportion of patients on TT in the current study may appear 
high, but was in line with recent estimations that 5-7% of patients 
undergoing percutaneous coronary interventions have indications 
for chronic oral anticoagulant therapy.9 This number is expected to 
increase with the aging population and an increasing prevalence of 
atrial fibrillation.16

A small number of studies have examined bleeding rates in TT 
patients. Although bleeding rates are consistently greater compared 
to that in DAPT patients, risk estimates vary in magnitude.1,17-20 We 
observed a threefold increase at one year, similar to a previous 
Danish study,21 but slightly higher compared to a meta-analysis of 
the literature.22 The difference could be explained by a wider defini-
tion of major bleeding in the current study, as well as an increased 
sensitivity using a method based on medical records compared to 
methods based on medical diagnosis registries. The increase in 
spontaneous major bleeding events was driven mainly by gastroin-
testinal bleeding in the current study, consistent with results from 
previous investigations. However, we also observed a numerically 
higher incidence of intracranial and fatal bleedings. The incidence 
of major bleeding in DAPT patients was in line with the CURE 
study and other trials on dual antiplatelet therapy.7,8

Table 3. Characteristics of TT patients with spontaneous bleeding 
compared to patients without any bleeding. 

Characteristic, n (%) Bleed
(n=14)

No bleed
(n=136) p-value

Mean age, years (SEM) 71.3 (±2.5) 66.6 (±1.0) NS

Female sex 4 (28.6) 29 (21.3) NS

STEMI1 7 (50.0) 74 (54.4) NS

Drug-eluting stent implanted 4 (28.6) 28 (20.6) NS

Medical history, n (%)

Heart failure 11 (78.6) 103 (76.3) NS

Mean EF2, % (SEM) 33 (±2) 35 (±1) NS

Stroke/TIA3 2 (14.3) 21 (15.4) NS

Diabetes mellitus 4 (28.6) 25 (18.4) NS

Hypertension 6 (42.9) 60 (44.1) NS

Abnormal renal function4 0 (0.0) 3 (2.2) NS

Valvular disease 0 (0.0) 11 (8.1) NS

COPD5 1 (7.1) 11 (8.1) NS

Thyroid disease 0 (0.0) 10 (7.4) NS

Malignancy6 3 (21.4) 16 (11.8) NS

HAS-BLED, mean (SEM) 2.71 (±0.24) 2.15 (±0.08) 0.04

Indications for warfarin, n (%)

Atrial fibrillation 9 (64.3) 49 (36.0) 0.04

Mean CHADS2-VA2Sc7, (SEM) 3.8 (±0.4) 4.6 (±0.2) NS

Mean HAS-BLED8, (SEM) 2.6 (±0.2) 2.8 (±0.1) NS

Apical akinesia 6 (42.9) 76 (55.9) NS

Left ventricular thrombus 2 (14.3) 15 (11.0) NS

Mechanical valve 0 (0.0) 4 (2.9) NS

Venous thromboembolism 0 (0.0) 10 (7.4) NS

Other 0 (0.0) 2 (1.5) NS

Pharmacological treatment, n (%)

Duration of TT, months (SEM) 4.0 (±0.9) 3.8 (±0.3) NS

Reduced INR9 8 (57.1) 62 (45.6) NS

Concomitant PPI10 5 (35.7) 39 (28.7) NS

Outcomes at one year

Mortality 3 (21.4) 4 (2.9) 0.002

Stroke/TIA11 0 (0.0) 2 (1.5) NS

ACS12 0 (0.0) 6 (4.4) NS
1 ST-elevation myocardial infarction; 2 ejection fraction; 3 transient ischaemic attack; 
4 according to the definition used in the HAS-BLED score (presence of chronic dialysis, 
renal transplantation or serum creatinine ≥200 mmol/L); 5 chronic obstructive pulmonary 
disease; 6 prior or current; 7 CHADS2VA2Sc score for thromboembolism in atrial fibrillation; 
8 HAS-BLED score for bleeding complications in warfarin treated atrial fibrillation; 
9 international normalised ratio; 10 proton pump inhibitor; 11 transient ischaemic attack; 
12 acute coronary syndrome; TT: triple treatment

The increased mortality observed in patients with bleeding was 
expected, since multiple trials have demonstrated a correlation 
between bleeding and mortality in patients with coronary disease.9,23,24 
The time in therapeutic INR range was high compared to prospective 
randomised trials of warfarin treatment,25 and only two patients were 
over the therapeutic limit at the time of bleeding.



Limitations 

Retrospective 
Monocentric 

Medical record-based analysis 



Conclusion of this study 
•  TT was relatively common following an ACS & 

associated with a 3 fold increase in the incidence of 
spontaneous major bleeding at 1 year compared to 
DAPT.  

•  The HAS-BLED score predicted bleeding events with 
moderate accuracy, similarly to other settings with 
warfarin.  

 
•  Careful patient selection, potentially supported by HAS-

BLED, and short treatment duration appears warranted.  



What if we dropped ASA and 
started on clopidogrel & 

warfarine only ??!  



 
First randomised trial comparing two regimens 

with and without ASA in patients on oral 
anticoagulant therapy undergoing PCI  

 

The WOEST Trial= What is the Optimal antiplatElet 
and anticoagulant therapy in patients with oral 

anticoagulation and coronary StenTing 

Presented in ESC	
  Congress	
  2012	
  
(Munich	
  –	
  Germany)  

The WOEST Trial	
  



Study design 	
  

 
 
 
  
 

Double therapy group 
OAC + 75mg 
clopidogrel 

(284 patient) 
 

1 month minimum 
after BMS 

1 year after DES  

 
 
 
 
  
 

Triple therapy group 
OAC + 75mg 

Clopidogrel + 80mg 
ASA 

(289 patient) 
 

1 month minimum 
after BMS  

1 year after DES  



Endpoints	
  
•  Specifically designed to detect bleeding 

events. 
•  Primary endpoint:  
ü The occurrence of all bleeding events (TIMI 

criteria) 
 
•  Secondary endpoint:  
ü Combination of stroke, death, myocardial 

infarction, stent thrombosis and target vessel 
revascularisation  

 



TIMI bleeding classification 



Primary Endpoint: Total number of bleeding 
events (TIMI criteria)  



Primary	
  Endpoint:	
  Bleeding	
  events	
  
TIMI	
  classificaRon	
  	
  



Secondary	
  Endpoint	
  	
  



Forest plot of primary endpoint 
Hazard Ratios  



Endpoints 
 
•  Primary endpoint:  
ü OAC plus clopidogrel causes < bleeding than TT  

•  Secondary endpoint:  
ü With double therapy there is no excess of 

thrombotic/thromboembolic events: stroke, stent 
thrombosis, target vessel revascularisation, MI or 

death  
ü Less all-cause mortality with double therapy  



Limitations of WOEST trial 

•  Too small for conclusion to be withdrawn 

•  2/3 of patients had DES, so longer-term 
follow-up is needed 

•  Minimal-minor bleeds involving the skin 
drove the results. 

•  Didn’t study the new anticoagulants.  



•  Powered to show superiority on the primary 
bleeding endpoint, but not to show non-
inferiority on the secondary .  

•  Open label trial design with its inherent bias	
  
 

•  Classification of smaller bleeding, although well 
defined, may be subjective  





Ongoing trials 
•  The MUSICA- 2 trial: 
ü Compares dual antiplatelet with TT  in AF & a low-

to-moderate risk of stroke (CHADS ≤ 2) 
undergoing PCI.  

ü The study is estimated to be completed in 
December 2012 with about 300 patients. 

 
•  The ISAR Triple trial: 
ü Examines 600 patients on oral anticoagulation 

who undergo PCI  (DES) with concomitant ASA & 
clopidogrel medication for either a short duration 
of 6 weeks or a longer duration of 6 months.  



Take home message 
•  An individualized approach taking into account 

the individual risk of stroke, bleeding, MI & stent 
type is needed to assess the best treatment 
option. 

 
•  Dropping ASA significantly decreases the risk of 

bleeding without jeopardizing the risk of stent 
thrombosis, MI, or stroke. however keep in mind 
that WOEST trial has a lot of limitations. 



•  Apply measures that may minimize bleeding 
like: 
ü Careful assessment of patient before 
proceeding with angiography  
ü DES vs BMS 
ü Short TT treatment duration 
ü Low dose ASA 
ü Lower INR therapeutic target 
ü PPI 
ü Avoid concomitant NSAID use 



Can we apply those results on 
our patients ? 

•  Less DES 
•  Lower number of diabetic patients 
•  Anticoagulation in apical akinesia 



Would you now change your 
practice ? 
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