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A b s t r a c t

Atrial fibrillation (AF) is the most frequent indication for oral anticoagulation. Dual antiplatelet treatment with aspirin and clo
pidogrel is an antithrombotic treatment recommended after acute coronary syndrome and/or coronary artery stenting. The evi dence 
for optimal antiplatelet therapy for patients who underwent a longterm treatment based on oral anticoagulation is strong. A direct 
thrombin inhibitor, dabigatran, as well as direct factor X inhibitors, apixaban and rivaroxaban, are now being commonly used in the 
prevention of thromboembolic complications of AF. Given the consistent increase in bleeding and the less consistent reduction in 
ischaemic events, the overall profile of adding new oral anticoagulants to antiplatelet treatment after acute coronary syndrome is 
unknown.
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Use of the new oral anticoagulants  
in the prevention of thromboembolic 
complications of atrial fibrillation  
in the applicable guidelines

The prevention of thromboembolic complications is 
a priority action in patients with atrial fibrillation (AF). It 
is estimated that oral anticoagulants are recommended 
for 70–80% of patients with AF [1]. At the same time, AF 
coexists with ischaemic heart disease in 20–30% of pa
tients, which implies that there is a certain group of pa
tients treated with anticoagulants who will also require 
antiplatelet therapy after acute coronary syndromes and/
or coronary interventions [2]. The direct thrombin inhib
itor dabigatran, as well as the direct factor X inhibitors 
apixaban and rivaroxaban, are now being commonly used 
in the prevention of thromboembolic complications of AF. 

The guidelines of the European Society of Cardiolo
gy (ESC) from 2012 are based on the growing evidence 
of efficacy of the new oral anticoagulants in prevent
ing thromboembolic complications of AF [3]. Anticoag
ulant treatment in the prevention of thromboembolic 
complications is recommended for all patients with AF, 
with the exception of those with a really low risk (un
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der the age of 65 years with isolated AF) and those with 
contraindications. Patients whose risk of thromboem
bolic complications amounts to 2 points or more in the 
CHA2DS2VASC score should receive a vitamin K antag
onist or a new oral anticoagulant (class I recommenda
tions, level of evidence A). Having considered the risk of 
bleeding and the patient’s preferences, the application 
of a vitamin K antagonist or a new anticoagulant (class 
IIa recommendations, level of evidence A) should be tak
en into account in the case of patients whose score was  
CHA2DS2VASC = 1 point. In both cases the new oral anti
coagulants are preferred [3]. The new oral anticoagulants 
have the highest class of recommendations among pa
tients with indications for anticoagulant therapy if treat
ment with vitamin K antagonists is not possible due to 
the following factors: difficulties in maintaining the ther
apeutic international normalized ratio (INR), adverse ef
fects of treatment based on vitamin K antagonists, or the 
lack of possibility of monitoring INR (class I recommen
dations, level of evidence B) [3]. As a consequence of con
siderable evidence of safety and efficacy of dabigatran, 
rivaroxaban and apixaban, the new oral anticoagulants 
are being commonly used in the prevention of thrombo
embolic complications.
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Vitamin K antagonists administered in 
therapy combined with antiplatelet drugs

The application of antiplatelet drugs in patients af
ter acute coronary syndromes and/or coronary interven
tions has led to a significantly decreased death rate in 
this group [4]. It has been indicated that warfarin used 
in monotherapy or in therapy combined with acetylsal
icylic acid (ASA) lowers the risk of secondary ischaemic 
attacks [5]. The metaanalysis of 9 studies conducted 
by Zhao et al. [6] to evaluate the efficacy of antithrom
botic therapy in patients with indications for anticoag
ulant treatment after percutaneous coronary interven
tion (PCI), carried out on approximately 2000 patients, 
showed that triple anticoagulant therapy leads to better 
results in the prevention of cardiovascular events than 
double antiplatelet therapy (death due to cardiological 
causes, heart attack, thrombosis in a stent and a sec
ond revascularization; OR = 0.60, 95% CI: 0.420.86; p =  
0.005). Triple antithrombotic therapy decreased the 
death rate significantly (OR = 0.38, 95% CI: 0.390.90; 
p = 0.01); however, major bleeding occurred more often 
than in the case of double antiplatelet therapy (OR = 
2.12, 95% CI: 1.054.29; p = 0.04). The findings of this 
metaanalysis confirmed that, in comparison with dou
ble antiplatelet therapy, triple anticoagulant therapy 
increases the risk of haemorrhagic complications after 
stent implantation in patients with indications for long
term anticoagulant treatment. Nearly all major bleeding 
events occurred in the first 6 months of the administra
tion of the anticoagulant in combination with antiplate
let drugs and were most often related to the excessive 
INR. In the light of these findings it can be concluded 
that a therapy combined with antiplatelet drugs and 
vitamin K antagonists improves prognosis in patients 
with AF after PCI. However, its safety is dependent on 
the frequent monitoring of INR and the application 
of anticoagulant treatment to obtain the INR of 2.0–2.5. 
A documentation of the Working Group on Thrombo
sis (European Society of Cardiology – ESC), approved by 
the European Heart Rhythm Association (EHRA) and the 
European Association of Percutaneous Cardiovascular 
Interventions (EAPCI), illustrates the principles of anti
coagulant and antiplatelet therapies in patients with 
AF after planned PCI or acute coronary syndrome [7]. 
A decision on the duration of antiplatelet and antico
agulant combination therapies needs to be made upon 
a scrupulous assessment of thromboembolism and 
haemorrhagic risks. In all patients with AF after acute  
coronary syndrome, regardless of the risk factors and 
clinical situation, the therapy must be initiated by apply
ing two antiplatelet drugs and a vitamin K antagonist.  
The duration of the triple therapy depends on the clini
cal situation, bleeding risk and the type of stent, where
as the INR should amount to 2.0–2.5. In the period of  
12 months all patients who recovered from acute cor

onary syndrome and were subjected to planned PCI as 
well as the implantation of stents coated with antimitot
ic substances should receive a vitamin K antagonist and 
one of the antiplatelet drugs. Discontinuation of therapy 
based on clopidogrel or acetylsalicylic acid should result 
from the doctor’s decision. After 12 months of treatment 
it is recommended to stop taking the antiplatelet drug 
and continue therapy based on a vitamin K antagonist to 
obtain the INR of 2.0–3.0 [7].

New oral anticoagulants administered in 
therapy combined with antiplatelet drugs 
in the light of clinical studies

The first new oral anticoagulant whose safety and ef
ficacy were assessed in a therapy combined with an an
tiplatelet drug was ximelagatran. The ESTEEM study was 
carried out on 1900 subjects after acute coronary syn
drome with AF. The administration of ximelagatran and 
the antiplatelet drug decreased the risk of a second heart 
attack in the study group [8]. However, due to its hepatic 
toxicity, ximelagatran has not been registered for use in 
the prevention of thromboembolic complications of AF. 

The REEDEM study was conducted on 1861 patients 
after acute coronary syndrome. Sixty percent of these pa
tients recovered from ST elevation myocardial infarction 
(STEMI) and 40% from nonST elevation myocardial in
farction (NSTEMI) [9]. A double antiplatelet therapy was 
applied to 99% of the examined patients. Major bleeding 
events according to the ISTH scoring system (resulting in 
the patient’s death, in a critical condition, or leading to  
a decrease in the levels of haemoglobin by at least 2 g/dl 
or transfusions of a minimum of 2 units of packed red 
blood cells) or minor but clinically significant complica
tions occurred during the 6month followup of 7.9% of 
patients who were treated with antiplatelet drugs and 
dabigatran at a dose of 2 × 110 mg and 7.8% of patients 
receiving antiplatelet drugs and dabigatran at a dose of  
2 × 150 mg. The frequency of haemorrhagic complications 
in a group of patients who received antiplatelet drugs 
and placebo amounted to 2.8%. The outcome event be
ing a composite of cardiovascular death, nonfatal MI and 
nonhaemorrhagic stroke was observed in 3.5%, 3%, 4.9% 
and 4.6% of patients treated with dabigatran at a dose 
of 2 × 150 mg, 2 × 110 mg, 2 × 75 mg and 2 × 50 mg re
spectively. The frequency of a composite outcome event 
among patients treated with placebo was 3.8% [9].

The safety and efficacy of apixaban in the combination 
with antiplatelet drugs were assessed in the APPRAISE 
study, which included 1715 subjects [10]. It was conclud
ed that a higher dose of apixaban led to an increased 
frequency of haemorrhagic complications, which most 
often included the following conditions: haematomas, 
gingival and gastrointestinal bleeding, and haematuria. 
The frequency of cardiovascular death, MI and ischaemic 
stroke was higher among patients receiving apixaban 
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than those treated with placebo. However, this difference 
was not statistically significant. The most significant be
nefits from the application of apixaban were observed in 
patients receiving one antiplatelet drug and in patients 
who were not subjected to revascularization [10]. The  
APPRAISE2 study, which was carried out on 7392 patients 
randomized approx. on the sixth day of acute coronary 
syndrome to receive apixaban at a dose of 2 × 5 mg (2 × 
2.5 mg in the case of impaired renal function) or placebo,  
also provided evidence of a significant increase of the 
risk of haemorrhagic complications in a group of patients 
treated with apixaban in relation to those who received 
placebo (1.3% vs. 0.5%, p = 0.001) [11]. In the APPRAISE2 
study, as well as in the studies based on rivaroxaban, the  
thrombolysis in myocardial infarction (TIMI) definition of 
haemorrhagic complications was applied. According to 
this definition, intracranial bleeding and clinical bleed
ing significantly related to a haemoglobin drop by at 
least 5 g/dl or haematocrit drop by at least 15% were 
considered as major bleeding. The incidence of the pri
mary outcome event whose subcomponents were car
diovascular death, MI and ischaemic stroke amounted 
to 13.2/100 patient years in the case of patients treat
ed with apixaban and 14/100 patient years in the case 
of those receiving placebo (HR = 0.95, 95% CI: 0.8–1.11).  
The RUBY1 study evaluated the safety and efficacy of 
darexaban in the prevention of ischaemic episodes in pa
tients after acute coronary syndromes. Adding darexaban 
in different daily doses (from 10 mg to 60 mg) to a double 
antiplatelet therapy resulted in a 2–4fold increase in the 
risk of haemorrhagic complications in comparison with 
the placebo group [12]. 

The first study in which rivaroxaban was adminis
tered in a combination with antiplatelet drugs in pa
tients after acute coronary syndrome was the ATLAS 
ACS TIMI 46 study. It was carried out on 3491 patients 
who were randomized to receive 5–20 mg of rivarox
aban daily. Unlike placebo, the administration of the 
lowest doses of rivaroxaban led to the safe and effec
tive reduction of the primary composite outcome event: 
death, MI or stroke. At the same time an increased 
incidence of haemorrhagic complications, which was 
proportional to the rivaroxaban dose, was reported [13]. 
The study of the third phase, ATLAS ACS 2 TIMI 51, was 
designe  d on the basis of the obtained results. It was 
conducted on 15 526 patients after acute coronary syn
drome who had at least one additional risk factor: age 
> 55 years, diabetes or MI. The patients were random
ized no later than on the seventh day of acute coronary 
syndrome to a group receiving rivaroxaban at a dose of  
2 × 2.5 mg, 2 × 5 mg, or placebo. In the examined group 
93% of patients received a double antiplatelet therapy. 
The administration of a dose of 2 × 2.5 mg, as opposed 
to placebo, resulted in a decrease in the incidence of 
the primary outcome event composed of cardiovascular 

death, MI and stroke by 15%, whereas the cardiovascu
lar mortality dropped by 38% and the number of deaths 
from any cause was reduced by 36%. Rivaroxaban, in 
contrast to placebo, decreased the incidence of throm
bosis in a stent, which occurred in 2.3% of patients 
treated with rivaroxaban and 2.9% of patients receiving 
placebo (HR = 0.69; 95% CI: 0.51–0.93; p = 0.02) [14]. In 
terms of the therapy safety major bleeding events not 
related to surgery were observed more often in patients 
who were treated with rivaroxaban than in those who 
received placebo (2.1% vs. 0.6%; p < 0.001). The same 
applied to minor bleeding (1.3% vs. 0.5%; p = 0.003), 
bleeding which required medical intervention (14.5% 
vs. 7.5%; p < 0.001), and intracranial bleeding (0.6% vs. 
0.2%; p = 0.009). Nevertheless, an increased risk of fatal 
bleeding was not reported (0.3% vs. 0.2%; p = 0.66). In 
the group of patients treated with rivaroxaban the risk 
of bleeding was lower when a daily dose of 2 × 2.5 mg 
was administered [14].

However, the findings of the ATLAS ACS 2 TIMI 51 study 
have not answered whether acetylsalicylic acid, clopido
grel and rivaroxaban are going to be administered to pa
tients with AF who recovered from acute coronary syn
drome. It was indicated that in triple therapy the safest 
and most effective dose was 2.5 mg twice daily, whereas 
in the prevention of thromboembolic complications of AF 
the registered dose of rivaroxaban is 20 mg/day (15 mg 
for patients with impaired renal function or high risk of 
haemorrhagic complications) [15]. Table 1 contains a sum
mary of the presented clinical studies.

New oral anticoagulants administered in 
therapy combined with antiplatelet drugs 
in meta-analyses of clinical studies

Komócsi et al. [16] conducted an analysis of prospec
tive and randomized placebocontrolled studies which 
were published in the period from January 2000 to Decem
ber 2011. The researchers assessed the results of the  
Xa factor inhibitor or direct thrombin inhibitors in 31 286 
pa tients who received antiplatelet therapy after acute 
coronary syndrome. The administration of the new oral 
anticoagulants in patients receiving antiplatelet drugs af
ter acute coronary syndrome led to a threefold increase 
of the risk of major haemorrhagic complications (HR =  
3.03, p < 0.001). A moderate but significant reduction of 
thrombosis in a stent or a decrease in the total number 
of ischaemic events without increasing the overall death 
rate was reported. The authors of this metaanalysis in
dicated that the administration of the new oral anticoag
ulants did not bring better results than placebo in terms 
of the net clinical benefit (HR = 0.98, p = 0.57) [16]. The 
metaanalysis of Oldgren et al. [15] included the following 
studies: ESTEEM [8], REEDEM [9], RUBY1 [12], APPRAISE1 
[10], APPRAISE2 [11], ATLAS ACSTIMI 46 [13] and ATLAS 
ACS 2 TIMI 51 [14]. Death from any cause, myocardial in
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farction and stroke were considered as major adverse  
cardiac events (MACEs). 13.4% of patients from the exam
ined group received one antiplatelet drug, whereas dou
ble antiplatelet therapy was applied to 86.6% of patients. 
On the one hand, the administration of a new oral an
ticoagulant in patients who received only ASA reduced 
the incidence of MACEs by 30% but on the other hand it 
increased the incidence of bleeding by 79%. In a group 
of patients who were treated with two antiplatelet drugs 
the administration of a new oral anticoagulant reduced 
the risk of MACEs by 13%, whereas the risk of bleeding 
increased by 134%. The analysis was carried out on a sub
group of patients from the studies of the third phase  
(APPRAISE2 and ATLAS ACS 2 TIMI 51), which indicated 
that the addition of apixaban or rivaroxaban to single or 
double antiplatelet therapy resulted in a 15% decrease 
in the incidence of MACEs. However, the risk of haemor
rhagic complications increased threefold.

New oral anticoagulants in therapy 
combined with antiplatelet drugs –  
the opinions of specialists

In 2012 the ESC Working Group on Thrombosis pub
lished a document on the administration of the new oral 
anticoagulants to patients with AF after acute coronary 
syndromes. The document was based on the outcome of 
studies published up to 2012 in which the new oral an
ticoagulants and antiplatelet drugs were used. The spe
cialists underlined numerous advantages of the new oral 
anticoagulants in comparison with vitamin K antagonists 
in patients with AF. According to the authors the new oral 
anticoagulants will be used to treat patients with AF af
ter acute coronary syndromes. However, further studies 
are necessary to establish the recommended doses of 
the new oral anticoagulants which will prove both effec

tive in the prevention of thromboembolic complications 
and safe in terms of therapy combined with antiplatelet 
drugs [17]. The Polish specialists point to the significance 
of an individual approach to clinical situations with the 
consideration of the risk of thromboembolic and haem
orrhagic complications, and underscore the lack of stud
ies conducted on patients with AF after acute coronary 
syndrome, which would allow for lawful administration 
of the new anticoagulants in combination with antiplate
let drugs in this group of patients [18].

Prospects for anticoagulant and antiplatelet 
treatment of patients with atrial fibrillation 
after acute coronary syndromes in the near 
future

Three new anticoagulant drugs have been registered 
in the prevention of thromboembolic complications of AF: 
apixaban, dabigatran and rivaroxaban. They are being 
commonly used due to their efficacy, which is compara
ble to that of the vitamin K antagonists, a higher safety 
profile and a simple administration schedule. The find
ings of the studies which have been carried out so far 
do not allow for the formulation of indications referring 
to the administration of the new oral anticoagulants in 
patients with AF after acute coronary syndrome. None 
of the conducted studies resulted in determining a dose 
of the new oral anticoagulants which would be safe in 
combination with antiplatelet drugs in the aspect of 
haemorrhagic complications and effective in the preven
tion of thromboembolic complications [19]. The situation 
is worsening due to the common practice of replacing 
clopidogrel with prasugrel and ticagrelor in patients af
ter acute coronary syndromes. Prasugrel and ticagrelor 
are indicated for patients after STEMI [20] and NSTEMI 
[21] and, according to the recommendations, clopido

Table 1. Clinical studies based on the new oral anticoagulants in combination with antiplatelet drugs 

Study Examined drug Duration
[months]

Number of 
patients

Average age
[years]

Percentage of patients 
receiving two  

antiplatelet drugs [%]

ESTEEM [8] ximelagatran 24, 36, 48 or 60 mg b.i.d., 
or placebo

6 1900 68 0

APPRAISE-1 [10] apixaban 2.5 mg b.i.d., 10 mg o.d.  
or placebo

6 1715 61 76

APPRAISE-2 [11] apixaban 2.5 mg or 5 b.i.d. or placebo 8 7392 67 81

REDEEM [9] dabigatran 50, 75, 100 or 150 mg b.i.d. 
or placebo

6 1878 62 98

ATLAS
ACS-TIMI 46 [13]

rivaroxaban 5, 10 mg o.d., 5 mg b.i.d. 
or placebo

6 3462 57 75

ATLAS
ACS2-TIMI 51 [14]

rivaroxaban 2.5, 5 mg b.i.d. or placebo 13 15 526 62 93

RUBY-1 [12] darexaban 5, 15, 30 mg b.i.d.,  
10, 30, 60 mg o.d. or placebo

6 1279 57 95

b.i.d. – twice a day, o.d. – once a day
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grel should be a part of the alternative treatment for 
this group. These drugs are safer and more effective 
than clopidogrel but their application is limited due to 
the high costs of therapy. Currently no results of studies 
evaluating the combination of the new oral anticoagu
lants with prasugrel or ticagrelor are available. It appears 
that the range of use of ASA among patients after acute 
coronary syndromes or PCI may change on the basis of 
the findings of the WOEST study, in which 573 subjects 
were randomized to a group with double anticoagulant 
therapy including clopidogrel (75 mg daily) or to a group 
with triple anticoagulant therapy based on the oral an
ticoagulant drug clopidogrel and acetylsalicylic acid at 
a dose of 80 mg/day [22]. Bleeding occurred in 44.9% of 
subjects receiving triple therapy and in 19.5% of subjects 
treated with anticoagulant and clopidogrel. In addition 
to that, in the group of patients who were subjected to 
double therapy the outcome events occurred less often 
than in patients who received triple therapy: death (2.6% 
vs. 6.4%, p = 0.027), MI (3.3% vs. 4.7%, p = 0.382), stroke 
(1.1% vs. 2.9%, p = 0.128) and thrombosis in a stent (1.5% 
vs. 3.2%, p = 0.165). 

Therefore, further experiments and study findings are 
necessary to clearly determine the safest and most effec
tive dose of the new oral anticoagulants which could be 
used in combination with antiplatelet drugs.
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