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A ccording to current guidelines, all 
patients with a recent coronary ar-
tery stent placement should receive 

double antiplatelet therapy with a combina-
tion of aspirin plus clopidogrel to reduce the 
likelihood of acute and subacute stent throm-
bosis.1 The length of treatment depends on 
the type of the stent, with drug-eluting stents 
requiring at least 6-12 months of both anti-
platelet drugs. Atrial fibrillation (AF) carries 
a high risk for thromboembolic events and 
any patient with at least two moderate risk 
factors (or probably even one) should be on 
oral anticoagulation (OAC) with a vitamin 
K antagonist.2 Since AF and coronary artery 
disease with stent placement are common, it 
is not infrequent to treat patients with both 
these conditions, where triple antithrombotic 
therapy with aspirin, clopidogrel and OAC 
would be needed. However, concerns about 
increased bleeding risk do exist and clinicians 
are uncertain about how to manage this dif-
ficult clinical situation—especially since there 
are no large randomised trials to guide clini-
cal practice regarding this particular issue.

Antiplatelet therapy in patients with coronary 
stents

Dual antiplatelet therapy with aspirin and 

clopidogrel has been proven to be ben-
eficial for patients with acute coronary 
syndromes and those undergoing percuta-
neous coronary interventions (PCI) in the 
short and long term.3,4 Especially in patients 
undergoing PCI with stenting, short term 
aspirin treatment plus a thienopyridine de-
rivative results in a substantially lower rate 
of cardiovascular ischaemic events than 
does either aspirin alone or warfarin.5 In 
a meta-analysis of 4 trials including 25,000 
patients with stent implantation, the com-
bination of aspirin plus a thienopyridine 
was superior to the combination of aspirin 
plus warfarin; the combined endpoint of 
death, myocardial infarction or revascu-
larisation procedures was reduced by 60%; 
the incidence of acute or subacute stent 
thrombosis was reduced (non-significantly) 
but at the cost of increased major bleeding 
(similarly non-significantly).6

On the basis of randomised clinical 
trial protocols, and according to the current 
guidelines, the administration of aspirin 
and clopidogrel should comply with the fol-
lowing scheme: aspirin 162 mg to 325 mg 
daily (100 mg is considered adequate ac-
cording to ESC guidelines) should be given 
for at least 1 month after implantation of 
a bare-metal stent (BMS), 3 months after 
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implantation of a sirolimus-eluting stent (SES), and 
6 months after implantation of a paclitaxel-eluting 
stent (PES).1,4 After this early period, long-term use of 
aspirin should be continued indefinitely at a low dose 
of 75 mg to 162 mg daily. Likewise, clopidogrel 75 mg 
daily should be given for a minimum of 1 month after 
implantation of a BMS (minimum 2 weeks for patients 
at significantly increased risk of bleeding) and for 12 
months after implantation of a SES or PES if the risk 
of bleeding is not considered high. Under circumstanc-
es that prevent the use of clopidogrel for 1 year, the 
duration can be shortened to 3 months for a SES and 
6 months for a PES. The continuation of clopidogrel 
therapy beyond 1 year is not established and should 
depend on the judgment of the risk-benefit ratio for 
the individual patient. It should be emphasised that 
the risk of overt gastrointestinal bleeding with dual 
antiplatelet therapy can be as high as 1.3% within the 
first 30 days of therapy.3

Late (day 30 to 1 year) or very late (beyond 1 year) 
stent thrombosis has been reported in both DES and 
BMS, but mainly concerns DES (where it is likely to 
appear as a primary thrombosis with extremely high 
mortality) and represents another growing and major 
safety concern related to stent implantation.7 Late 
stent thrombosis accounts for 40% of all stent throm-
boses and is reported to occur at an annual rate of 
0.6% up to 3 years (or even later) after DES implan-
tation.8-10 Late stent thrombosis is more frequent with 
PES (1.8%) as compared with SES (1.4%). Premature 
discontinuation of antiplatelet agents is one of the 
predictors of late stent thrombosis.11,12 It is obvious 
that patients should be informed about the need for 
prolonged dual antiplatelet therapy, especially if a 
DES is implanted, and their consent concerning strict 
compliance should be obtained.

Anticoagulation in patients with AF

Patients with AF are at risk of developing stroke or 
systemic embolism. The risk depends on the presence 
of several risk factors, which are classified as high risk 
(previous stroke, transient ischaemic attack [TIA] or 
other embolic event, mitral stenosis, prosthetic heart 
valve) or moderate risk (age over 75, hypertension, 
heart failure, ejection fraction [EF] <35% and dia-
betes mellitus). According to the current ESC/AHA/
ACC guidelines any patient with AF and any high risk 
factor or more than one moderate risk factor should 
be anticoagulated with a vitamin K antagonist, aiming 
at an international normalised ratio (INR) target 

2.0-3.0.2 Patients without risk factors could be treated 
with aspirin (or even no antithrombotics at all), at a 
dose of 81-325 mg daily, while in patients with only 
one moderate risk factor there is a choice between 
either aspirin or oral anticoagulation. The CHADS-2 
score is a simple scoring system with prior stroke or 
TIA counting as 2 points, and age >75, hypertension, 
diabetes and heart failure each counting as 1 point.13 
Patients with a score of 0 or 1 have a sufficiently low 
annual embolic risk (less than 4% per year) and could 
be treated with aspirin alone, while patients with 
CHADS-2 score 2-6 (annual risk 4-30%) should be 
anticoagulated with vitamin K antagonists.14

Recently, the ACTIVE-W trial randomised patients 
with AF and at least 2 stroke risk factors to treatment 
with warfarin (as recommended by the guidelines) or 
a combination of aspirin 75 mg/day plus clopidogrel 75 
mg/day.15 The study was stopped prematurely as the 
double antiplatelet combination was inferior to warfa-
rin. Therefore, if patients with AF and a recent stent 
placement receive only double antiplatelet therapy for 
the recommended time period according to the type of 
stent (DES or BMS) they may not be sufficiently pro-
tected against AF-related embolism. With an average 
annual embolic risk of 5-15% it could be assumed that 
if warfarin therapy is discontinued, the AF-related risk 
would be 0.4-1.2% per month (or somewhat smaller, 
since aspirin and clopidogrel would confer partial pro-
tection).

The clinical importance of major bleeding

In any clinical trial with antithrombotic therapies, clini-
cal effectiveness is weighed against risk. Effectiveness 
is measured as a reduction in mortality, reinfarction 
and recurrent ischaemia, whilst risk is measured as an 
increase in major and minor bleeding. An antithrom-
botic regimen that reduces mortality would make an 
increased bleeding risk look acceptable. Recently, more 
attention has been drawn to the long-term prognos-
tic significance of major bleeding. From the GRACE 
registry and the OASIS-5 trial it was evident that a 
major bleed in hospital resulted in increased mortality 
at 6 months.16-18 In fact, major bleeding has the same 
long-term prognostic impact as a non-fatal (re)infarc-
tion. Consequently, an antithrombotic regimen that 
reduces just reinfarction or recurrent ischaemia, but 
not mortality, would make an increased major bleeding 
risk look unacceptable.

In studies of acute coronary syndromes the main 
risk factors that are associated with increased bleed-
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ing risk are the use of platelet glycoprotein IIb/IIIa 
inhibitors, advanced age, renal failure, female gender, 
history of haemorrhage, whilst in studies of chronic 
OAC therapy the main factors are advanced age, prior 
stroke, history of bleeding, low haematocrit, diabetes 
and increased serum creatinine level. One of the prob-
lems is that patients at high risk for bleeding are at 
the same time at high risk for ischaemic events (since 
some of the risk factors apply to both conditions) and 
therefore require increased antithrombotic therapy 
despite bleeding risk.16,19 Every effort must be made to 
avoid bleeding.20 To justify the use of triple antithrom-
botic therapy with aspirin, clopidogrel plus OAC and 
accept the inevitable increased risk of bleeding, strong 
indications for all three drugs should be present: early 
period after stenting and high risk AF.

Triple therapy

At present, solid evidence regarding the management 
of patients with AF undergoing stent implantation 
is lacking. There are no randomised clinical trials 
and the management of these patients is left to the 
discretion of the individual physician. Indeed, triple 
therapy with OAC, aspirin and a thienopyridine de-
rivative is the main antithrombotic strategy prescribed 
over the medium term after PCI with stent implanta-
tion in patients with an indication for OAC. In the 
GRACE registry, among 800 patients with an acute 
coronary syndrome and an indication for warfarin 
(40% AF), 580 were discharged on warfarin plus dual 
antiplatelet therapy and 220 on warfarin and single 
antiplatelet therapy.21 Similarly, in the CRUSADE 
registry, among 1247 patients who underwent stent 
implantation and were previously on warfarin, 60% 
were discharged on triple therapy, 31% on dual an-
tiplatelet without warfarin, and 3% on warfarin plus 
aspirin without clopidogrel.22

Clinical studies evaluating the combination of aspirin, 
thienopyridines, and anticoagulants

Relevant published studies describing outcomes in pa-
tients receiving dual antiplatelet therapy in combination 
with OAC were recently reviewed and are summarised 
in Table 1.21,23-35 These studies were performed most 
often in patients who had additional indications for 
chronic anticoagulation following an acute coronary 
syndrome or PCI (AF in 40-100% of cases). Doses of 
aspirin used in the studies ranged from 81 mg/day to 
325 mg/day, while the target INR varied by indication 

and was reported in only 2 of the studies. It should be 
noted that each study was affected by various important 
limitations such as: small sample size (only 3 studies with 
more than 400 patients), unspecified doses of medica-
tions, absence of information on the duration of treat-
ments, inconsistent efficacy outcomes concerning rates 
of stent thrombosis and recurrent myocardial ischaemic 
events, retrospective design, and absence of a control 
group. Although bleeding was invariably reported in 
these studies the severity of the bleeding and the timing 
of its occurrence were not consistently reported.

Among the aforementioned studies, two retro-
spective ones are selected on the basis of their meth-
odology, clinical interest and limitations and will be 
described in more detail herein. The first one is the 
study of Ruiz-Nodar et al, which is the largest study 
reported to date in patients receiving triple anti-
thrombotic therapy, where clinical outcomes of both 
bleeding and ischaemic events are reported.34 This 
study was designed to review outcomes in relation to 
antithrombotic therapy management strategies for pa-
tients with AF who underwent PCI with stenting. The 
authors reviewed retrospectively 426 patients (70.9% 
men, mean age 71.5 ± 8.5 years) for whom clinical and 
demographic characteristics, stroke risk factors and an-
tithrombotic therapy use before PCI and at discharge 
were recorded. Clinical follow up was performed, and 
all bleeding episodes, thromboembolic, and major 
adverse cardiac events (MACE) (i.e. death, acute myo-
cardial infarction, or target lesion revascularisation) 
were reported. The most commonly associated comor-
bidities were hypertension (74.5%), diabetes mellitus 
(40.2%), chronic renal failure (14.9%), and congestive 
heart failure (26.7%); 80% of patients had more than 
2 stroke risk factors. According to the study results, 
the combination of antithrombotic drugs prescribed at 
discharge was aspirin plus clopidogrel in 174 patients 
(40.8%) and triple therapy (OAC, aspirin plus clopi-
dogrel) in 213 patients (50%). Complete follow up was 
achieved in 87.5% (median 594 days; range 0 to 2190). 
The incidence of adverse events was high (36.6%, with 
major bleeding in 12.3%); thromboembolic events 
occurred in 4.2%, and MACE in 32.3%. All-cause 
mortality was also high (22.6%). In a multivariate anal-
ysis, non-anticoagulation with OAC was found to be 
associated with increased mortality (17.8% vs. 27.8%; 
hazard ratio [HR]: 3.43, p=0.002) and MACE (26.5% 
vs. 38.7%; HR: 4.9, p<0.01). In a Cox-regression analy-
sis, non-anticoagulation (p<0.01) and age (p=0.02) 
were independent predictors of MACE. The authors 
concluded that patients with AF undergoing PCI with 
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Table 1. Overview of clinical studies evaluating the combination of anticoagulants with aspirin and thienopyridines (triple therapy).

Reference/(Design) Population 
in TT

Duration of 
TT

Bleeding risk Outcome

Orford J, et al.25 
(Retrospective)

 66 NR 9.2% (3% major) NR

Buresly K, et al.26

(Case-control)
141 5-1551 days 

(mean 654)
0.7% NR

Mattichak S, et al.27

(Retrospective)
 40 NR 15% GI bleeding in TT vs. 9% 

in DT, p: NS
Non-significant trend toward 
reinfarction at 6 and 12 months in W 
treated pts

Konstantino Y et al.28

(Retrospective)
 76 NR Major bleeding 2.6% in TT vs. 

0.6% in DT, p=0.03
No differences in adjusted 30-day 
and 6-month mortality between TT 
and DT

Porter A, et al.29

(Case series)
180 30 days 11% (1% major, 10% minor) All cause mortality 10% after 476 

days follow up

Khurram Z, et al.30

(Retrospective)
107 211 ± 114 days Major bleeding 6.6% in TT 

vs. 0% in DT; p= 0.03) and 
minor bleeding 14.9% vs. 
3.8% respectively, p=0.01)

NR

DeEugenio et al.31

(Retrospective)
 97 182 days (range 

0-191 days)
Major bleeding 14% in TT vs. 
3% in DT; p=0.012)

NR

Karjalainen P et al.32

(Retrospective)
106 4.1 months Major bleeding was similar 

between groups (6.6% TT 
vs. 6.1% W+ASA vs. 11.1% 
W+C vs. 11.8% ASA+C). 
Major bleeding was more 
common in the W group 
(p=0.01).

At 12 months death, MI, TLR, or 
stent thrombosis was higher in the W 
group (p=0.003), mainly driven by 
a difference in mortality (p=0.003), 
but also the incidence of MI was 
higher in the W group (p=0.04).

Nguyen M, et al.21

(Retrospective) 
580 NR No differences in major 

bleeding were observed 
in hospital between pts in 
TT and those in W+single 
antiplatelet agent (5.9% vs. 
4.6%). Follow-up data on 
bleeding events NR.

At 6 months, a significant reduction 
in stroke was observed in patients 
receiving TT (0.7% vs. 3.4%, p=0.02) 
whereas no differences in death 
(5.1% vs. 6.5%) and (re)infarction 
were found (3.3% vs. 4.5%)

Nguyen M, et al.33

(Retrospective)
 86 30 days Major bleeding 1.2% in TT 

vs. 0.3% in DT, p=NS; minor 
bleeding 0% in TT vs. 0.4% in 
DT, p: NS 

NR

Ruiz-Nodar J et al.34 
(Retrospective)

213 594 days (0-
2190)

The rates of major bleeding 
in AC and non-AC pts were 
14.9% and 9% respectively (p: 
NS), while the relevant rates 
of minor bleeding were 12.6 
and 9% (p: NS) 

The incidence of death was 17.8% in 
AC pts and 27.8% in those non-AC 
(p=0.02). No significant differences 
were observed concerning AMI and 
TLR. The incidence of MACE was 
26.5% and 38.7%, p<0.01 in AC and 
non-AC pts, respectively

Rogacka R et al.35 
(Retrospective)

127 5.6 months 7.1% (4.7% major) At 21 months DES had less TLR 
than BMS (14.1% vs. 26.8%, p<0.05)

AC – anticoagulation; AMI – acute myocardial infarction; ASA – aspirin; C – clopidogrel; DT – dual therapy (ASA+thienopyridine); GI – gastrointestinal; 
MACE – major adverse cardiac events; NR – Not reported; pts – patients; TLR –  target lesion revascularisation; TT – triple therapy; W – warfarin.
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stenting represent a high-risk population because of 
age, comorbidities, and the presence of stroke risk fac-
tors. These patients have a high mortality and MACE 
rate, which is reduced by anticoagulation therapy.

In the second relevant study, Karjalaien at al 
evaluated the safety and efficacy of combined anti-
platelet-warfarin therapy after coronary stenting.32 
The investigators analysed retrospectively all con-
secutive patients on warfarin therapy (n=239, mean 
age 70 years, men 74%) who underwent PCI in 2003-
2004 in six hospitals. An age- and sex-matched control 

group with similar disease presentation (unstable or 
stable symptoms) was selected during the same study 
period. The primary endpoint was defined as the oc-
currence of death, myocardial infarction, target vessel 
revascularisation, or stent thrombosis at 12 months. 
Triple therapy with aspirin and clopidogrel was the 
most common (48%, 106 patients) option in stented 
patients in the warfarin group. Among the 4 possible 
drug combinations, warfarin+aspirin+clopidogrel, 
warfarin+aspirin, warfarin+clopidogrel and aspi-
rin+clopidogrel, the rates of major bleeding were 6.6%, 
6.1%, 11.1% and 11.8%, respectively; the rates of stroke 
2.8%, 3%, 0%, and 8.8%; the rates of stent throm-
bosis 1.9%,15.2%, 0%, and 5.9%; whereas the rates 
of myocardial infarction were 8.5%, 18.2%, 11.1% 
and 5.9%. It is emphasised that most of the events in 
the subgroup receiving triple therapy occurred at a 
time when the triple drug regimen was discontinued. 
Warfarin treatment was an independent predictor of 
both the primary endpoint (OR 1.7, p=0.05) and ma-
jor bleeding (OR 3.4, p=0.02). Observing the above 
results, in patients who for some reason were consid-
ered ineligible for the triple regimen, a combination 
of warfarin plus clopidogrel seems more appropriate 
in terms of efficacy and safety. The final conclusion of 
the authors was that after coronary stenting the prog-
nosis is unsatisfactory in warfarin-treated patients, 
irrespective of the drug combination used. Aspirin 
plus warfarin combination seems to be inadequate to 
prevent stent thrombosis.

Of the two prospective (but with post hoc analysis) 
registries, GRACE has studied patients who received a 
stent after an acute coronary syndrome and were also 
prescribed warfarin (for AF or other indications), and 
reported interesting findings.21 When comparing patients 
on triple therapy (warfarin, aspirin plus clopidogrel) ver-
sus patients on dual therapy (warfarin plus aspirin or 
clopidogrel) at 6 months’ follow up there were no signifi-
cant differences in death (5.1% vs. 6.5%; p=0.47) or (re)
infarction (3.3% vs. 4.5%; p=0.49), while major bleeding 

in hospital was similar (5.9% vs. 4.6%; p=0.46). Unfor-
tunately, there are no data on bleeding after discharge, 
which would be of great importance.

Risk of bleeding or transfusion is the princi-
pal concern associated with triple therapy. Overall, 
major bleeding varies between <1% and 15% and 
up to 21% of patients need a transfusion (Table 1). 
Bleeding most commonly involves the gastrointestinal 
tract.23 In general, the relative risk of major bleed-
ing in patients receiving triple therapy is 3 to 5-fold 
higher than that observed in patients receiving dual 
antiplatelet therapy alone. Risk factors for bleeding 
include age >65, history of stroke, history of bleeding 
(for example peptic ulcer or cerebral bleeding), spe-
cific comorbid conditions (renal insufficiency, recent 
myocardial infarction or severe anaemia), multiple 
drug regimen (polypharmacy), uncontrolled hyper-
tension.36,37 The incidence of major bleeding varies 
from 1% in patients with no risk factor to 30% in 
patients with 3 or more risk factors.37

The frequency of haemorrhage increases with a 
longer duration of triple therapy. A shorter use of 
triple therapy for only 1 month is probably safer and 
thus the use of DES in patients needing OAC should 
be discouraged—especially since a DES does not 
seem to be a superior treatment in terms of death 
and infarction, but only prevents restenosis and target 
lesion revascularisation.38-40

Recommendations

Indirect recommendations for the use of triple 
therapy can be found in the current guidelines on 
PCI, on acute coronary syndromes and on AF. In 
fact, the AHA guidelines for PCI in patients requir-
ing warfarin, clopidogrel, and aspirin therapy after 
the procedure recommend an INR of 2.0 to 2.5 with 
low-dose aspirin (75 mg to 81 mg) and a 75 mg dose 
of clopidogrel (class IC).4 Guidelines on the manage-
ment of non ST-elevation myocardial infarction rec-
ommend that a triple regimen should only be given 
if a compelling indication exists, in which case the 
lowest efficacious INR and shortest duration of the 
triple regimen should be targeted (Class IIa-C).41 
Guidelines on the management of acute myocardial 
infarction with persistent ST-segment elevation rec-
ommend low dose aspirin (<100 mg daily) and/or 
clopidogrel concurrently with OAC (class IIb-C), 
while in the ESC/AHA/ACC guidelines on AF the 
authors even propose the combination of warfarin 
plus clopidogrel initially and then warfarin alone in 
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patients with a stent, although such policy is not sup-
ported by any reference.2,42

In order to make some practical clinical recom-
mendations the following parameters should be con-
sidered:24

what is the thromboembolic risk of AF?a. 
what is the risk of bleeding?b. 
what is the type of the stent implanted?c. 
what is the clinical situation (elective or acute d. 
coronary syndrome)?

If the risk of AF is considered small (CHADS-2 
score 0 or 1), and since aspirin may be adequate, we 
can avoid triple therapy and use aspirin plus clopi-
dogrel for the early period after stent implantation.

If the risk of AF is at least moderate (CHADS-2 
score ≥2) we have to continue OAC. In this situation, 
if the patient's risk for bleeding is considered low we 
could use triple therapy, but the length of treatment 
depends upon the type of stent and the clinical situa-
tion: a) with a BMS triple therapy for one month, and 
then only OAC; b) with a DES triple therapy for 6 
months, combination of clopidogrel plus OAC for 
the period 6-12 months, and then just OAC; c) after 
an acute coronary syndrome regardless of the type 
of stent triple therapy for 6 months, clopidogrel plus 
OAC for the period 6-12 months and then just OAC.

If the patient's risk for bleeding is considered high, 
then DES should be avoided. In an elective implan-
tation of a BMS triple therapy should be used with 
caution for a month (minimum of 15 days), followed 
by OAC. In the setting of an acute coronary syndrome 
with BMS implantation, triple therapy should be used 
for one month (minimum 15 days), double therapy 
with clopidogrel plus OAC for the period 1-6 months, 
and then just OAC (Figure 1 summarises the above 
mentioned practical recommendations).

Finally, some special considerations are useful 
in making clinical decisions and the following points 
should be kept in mind: when triple therapy is used it 
is important to check INR levels frequently (weekly) 
and keep the intensity at low levels (2.0-2.5). Simi-
larly, the aspirin dose should be kept at 100 mg daily. 
Since most bleeding events with triple therapy are 
related to gastrointestinal haemorrhages, the use of 
proton pump inhibitors seems reasonable, despite the 
possibility of an interaction with clopidogrel result-
ing in reduced antiplatelet activity.43 Among DES it 
seems that sirolimus coated stents require a shorter 
time for endothelialisation than paclitaxel ones.44 In 
the case of an acute coronary syndrome, after the 

initial mandatory period of triple therapy and up to 
the completion of 12 months, a choice between OAC 
plus aspirin or OAC plus clopidogrel must be made. 
There are no hard data to support either policy, al-
though the latter combination seems more appropri-
ate in terms of efficacy and safety.32 After 12 months 
from stent placement or an acute coronary syndrome, 
stable patients with AF can continue on OAC alone 
with the target INR level being 2.0-3.0.

New antithrombotic therapies and new stents with 
rapid endothelialisation are being tested and therefore 
new practices may arise in the future. For example, 
recently, the results of the RE-LY randomised trial, 
which compared fixed doses of the new oral direct 
thrombin inhibitor dabigatran (110 mg and 150 mg 
twice daily) with adjusted-dose warfarin in patients 
with AF, were published.45 Both dabigatran doses were 
non-inferior to warfarin with respect to the primary 
efficacy outcome of stroke or systemic embolism. In 
addition, the 150 mg dose of dabigatran was superior 
to warfarin with respect to stroke or systemic embo-
lism and the 110 mg dose was superior to warfarin 
with respect to major bleeding. Therefore, this new 
antithrombotic agent, which notably does not require 
INR determination, might be safer in combination 
with antiplatelets in patients with AF and recent stent 
implantation. At present, a careful consideration of the 
risks of bleeding against the risk of recurrent ischaemia 
or stent thrombosis is needed and a rational use of 
antiplatelets and OAC in patients with AF undergoing 
stent placement is mandatory.

Elective BMS

W W+C W+A+CLow bleeding risk

High bleeding risk

Elective BMS

1 m 6 m 12 m

Elective DES

ACS + BMS/DES

ACS + BMS

Figure 1. Recommended combination and length of antithrom-
botic therapy according to bleeding risk, type of stent and clinical 
setting. W – warfarin; C – clopidogrel; A – aspirin; DES – drug 
eluting stent; BMS – bare metal stent; ACS – acute coronary syn-
drome.
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