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Abstract
Objective: To investigate the efficacy and safety of the antithrombotic therapy using the oral anticoagulant rivaroxaban and
clopidogrel in Chinese patients with acute coronary syndrome complicated with atrial fibrillation after percutaneous coronary
intervention.
Methods: A total of 100 patients were selected. Patients were randomly divided into two groups: the treatment group (rivar-
oxaban group) received a therapy of rivaroxaban and clopidogrel. The control group (warfarin group) receivied a combined treat-
ment of warfarin, clopidogrel, and aspirin. The primary outcome endpoint was evaluated based on the adverse cardiac and
cerebrovascular events within 12 months.
Results: A total of 8 (8.00%) main adverse cardiac and cerebrovascular events occurred during the 12 months of follow-up,
including 5 (9.80%) in the warfarin group and 3 (6.10%) in the rivaroxaban group. The risk of having main adverse cardiac
and cerebrovascular events in the two groups was comparable (P= 0.479). A total of 9 patients (9.00%) were found to have
bleeding events, among which 8 patients (15.7%) were in the warfarin group, whereas only 1 patient (2.00%) was in the rivar-
oxaban group. Therefore, the risk of bleeding in the warfarin group was significantly higher than that in the rivaroxaban group (P
= 0.047).
Conclusions: In Chinese patients with acute coronary syndrome complicated with atrial fibrillation, the efficacy of the dual ther-
apy of oral anticoagulant rivaroxaban plus clopidogrel after percutaneous coronary intervention was similar to that of the tradi-
tional triple therapy combined with warfarin, aspirin and clopidogrel, but it has a better safety property, which has potential to
widely apply to antithrombotic therapy after PCI
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Impact on Practice Statements

1. This study provides a better alternative for the drug
therapy of patients with atrial fibrillation combined with
acute coronary syndrome after PCI.

2. Combination therapy with rivaroxaban and clopidogrel
can be used to achieve good antithrombotic therapy
while reducing the risk of complications.

3. Itmaybepossibletoimprovetheprognosisofthesepatientsat
high bleeding risk, thereby reducing the medical burden on
society.

Background
Coronary heart disease (CHD) and atrial fibrillation (AF) are the
two major cardiovascular diseases with the highest disability
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and mortality rate in both Chinese and western countries. AF is
a risk factor as well as a consequence of acute coronary syn-
dromes (ACS), with one in five patients developing AF
within 5 years post ACS.1 Coronary artery disease affects
about 30% of AF patients, and about 10% of all AF patients
who have percutaneous coronary intervention (PCI).1 PCI is
one of the main methods for ACS. Dual antiplatelet therapy
(DAPT) combined with aspirin and clopidogrel is the key to
prevent stent thrombosis after PCI. Atrial fibrillation relies on
oral anticoagulant drugs (OACs) to reduce thromboembolism
events such as stroke. The difficulty of anticoagulant therapy
for CHD complicated with AF is that these two kinds of
drugs can not be completely replaced, and the combination of
antiplatelet and anticoagulant drugs also faces the risk of
increased bleeding.2 How to achieve the maximum benefit
and minimize the risk of bleeding is the pivotal to develop anti-
coagulant therapy for CHD patients complicated with atrial
fibrillation.

The European Society of Cardiology (ESC) guidelines recom-
mend that patients with AF could receive short-term OAC plus
DAPT triple therapy after PCI, followed by OAC plus clopidog-
rel, which can be maintained only with OAC for life after 1 year.3

The American College of Chest Physicians (ACCP) guidelines
for antithrombotic therapy4 and the American Heart Association
(AHA) guidelines for the management of patients with AF5 rec-
ommend risk stratification according to CHADS2 or
CHA2DS2-VASc scores. Patients with scores ≥ 2 are recom-
mended by ESC guidelines, and patients with scores between 0
to 1 are recommended to receive DAPT for 1 year after operation.
At present, although the guidelines make recommendations for
the treatment of ACS patients complicated with AF, most of the
evidence-based guidelines were from Caucasians. However, the
proportion of prescribing anticoagulants for AF patients in
China has been low. The GLORIA-AF study6 suggested that
compared with the 63.9% usage rate of warfarin in Europe, the
usage rate of warfarin in China is only 20.3%, and the proportion
of using anticoagulants may be even lower in patients with ACS
and AF. Warfarin, as a traditional anticoagulant, should only be
prescribed when the coagulation related indexes are monitored,
and its dosage needs to be adjusted routinely. It interacts with a
variety of drugs and even foods, which limits its wide clinical
application. At present, the novel oral anticoagulants (NOAC)
have the advantages of rapid effect, predictable efficacy, no
need for routine blood coagulation monitoring, and routine dose
adjustment. Among the NOACs, rivaroxaban, a direct inhibitor
of the Xa factor, has been approved to prevent stroke and systemic
embolism in nonvalvular atrial fibrillation (NVAF) patients in
China. The PIONEER-AF PCI study7 is an open-label, random-
ized, controlled, multicenter study to characterize two strategies
for the treatment of PCI patients prescribed with rivaroxaban
and warfarin. The results (TIMI, composite endpoints for major
and minor bleeding requiring treatment) showed that the two
rivaroxaban groups were significantly better than those in the war-
farin group. All-cause mortality and hospitalization were reduced
in the rivaroxaban group. The PIONEER-AF PCI study suggested
that rivaroxaban could replace warfarin, and be used together with

clopidogrel as an anticoagulation therapy after PCI in patients
with AF.

However, at present, there is no large-scale study focusing
on the efficacy and safety of the NOAC, rivaroxaban, combined
with clopidogrel in PCI patients with ACS complicated with
AF. Therefore, the current study explored the efficacy and
safety of rivaroxaban combined with clopidogrel as an anticoa-
gulation therapy after PCI in Chinese ACS patients complicated
with AF.

Methods

Study Population
A total of 100 patients with ACS with NVAF who underwent
PCI in our hospital from January 2018 to September 2018
were selected. This study was conducted at The Second
Hospital of Hebei Medical University, and was approved by
the Ethical Committee of our institution (2018R098).
Informed consent was obtained from all study participants.

Selection criteria:

a. NVAF was diagnosed by echocardiography and
electrocardiogram;

b. Anticoagulant therapy was needed according to
CHADS2-VASC score;

c. Drug-eluting stent (DES) was implanted.

Exclusion criteria:

d. Severe hepatic and renal dysfunction (CrCl < 30ml /min);
e. Clinically significant active bleeding or diseases with an

evident risk of massive hemorrhage;
f. Combined use of cyclosporine, systemic ketoconazole,

itraconazole, tacrolimus and dronedarone;
g. With contraindications of antiplatelet drugs and

anticoagulants;
h. Allergic to drugs;
i. Poor compliance, and the observation indexes such as

INR cannot be followed up regularly according to the
doctor’s order.

Study Treatment
The patients were randomly divided into two groups. The trial
group (rivaroxaban group) was treated with rivaroxaban and
clopidogrel, following the daily treatment regimen with 15
mg rivaroxaban and 75 mg clopidogrel (orally) for one year
after PCI. The control group (warfarin group) received triple
therapy of warfarin, clopidogrel and aspirin. The regimen was
to take warfarin orally primarily with an initial dose of
around 1 to 3 mg, which was later adjusted according to the
results of monitoring the international standardized ratio
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(INR), and the target range of INR should be 2.0 to 3.0 in 2 to 4
weeks. It was monitored afterward according to the guidelines.
At the same time, 100 mg aspirin (discontinued after 6 months)
and 75 mg clopidogrel were prescribed orally once a day; war-
farin and clopidogrel were discontinued after one year.

Follow-up
All patients were followed up for 12 months, and the follow-up
was carried out by telephone or outpatient reexamination. All
patients underwent routine reexamination of liver and kidney
function, blood routine, electrocardiogram and cardiac ultra-
sound. Close observation and attention were made on any sug-
gested signs of systemic, brain or pulmonary embolism, or any
adverse bleeding events and signs. The risk of bleeding was
evaluated according to the HAS-BLED score, and whether to
strengthen the follow-up and observation was decided accord-
ing to the score.

Primary Efficacy Endpoint
The primary efficacy endpoint events were the main adverse
cardiovascular and cerebrovascular events (MACCE) within
12 months, including all-cause death, non-fatal myocardial
infarction (MI), stent thrombus (ST), unplanned revasculariza-
tion (PCI or coronary artery bypass grafting) and stroke.
Stroke was defined as a focal neurological defect that lasted
for more than 24 h and may result in a vascular event that
required hospitalization or death.

Secondary Safety Endpoint
The secondary safety endpoint events were TIMI major and
minor bleeding in 12 months, and the diagnostic criteria of
TIMI were severe hemorrhage, including hemorrhagic stroke
(confirmed by computed tomography or head magnetic reso-
nance imaging) or clinically evident hemorrhagic signs with
decreased hemoglobin level ≥ 5g/ dL. If there was no apparent
bleeding site, and the hemoglobin level was reduced by 5g / dL
or ≥ 4g / dL, then it was considered to be TIMI minor bleeding.8

Statistical Analysis
The statistical analysis software SPSS 19.0 was used, the mea-
surement data were expressed by mean± standard deviation
(SD), the normality and homogeneity of variance of each
group of data were tested respectively. If the data were in accor-
dance with normal distribution, the independent sample t-test
would be used to compare the two groups of data; otherwise,
the non-parametric test would be used for data analysis. The
percentage of counting data was used to indicate that the
overall rates of MACEE events and bleeding events in different
groups were compared by chi-square test. COX survival analy-
sis was used to compare the risk of MACEE events and bleed-
ing events in different groups, and Kaplan-Meier analysis
was used to complete the cumulative risk rate curve. When

P < 0.05, it was considered that the difference is statistically
significant.

Results

General Characteristics
In this study, a total of 100 cases were enrolled, including 63
men and 37 women. The age ranged from 37 to 77 years old,
with the median age of 58 years old. There were 51 cases in
the warfarin group and 49 cases in the rivaroxaban group
(Figure 1). There was no difference in the prevalence of hyper-
tension, diabetes, heart failure stroke between the two groups.
Most of the clinical baseline in two groups showed no signifi-
cant difference, including CHADS2-VASC score and
HAS-BLED score (Table 1)

Primary Outcome Endpoint Event
All patients were followed up for 12 months, and a total of 8
(8.00%) patients were found having MACEE events, including
3 (3.00%) of non-fatal myocardial infarction, 1 (1.00%) of
unplanned revascularization, and 4 (4.00%) of stroke. No
event of all-cause death or in-stent thrombosis occurred. The
number of MACEE events in the warfarin group was 5
(9.80%), including 1 non-fatal myocardial infarction (2.00%),
1 unplanned revascularization (2.00%), 3 stroke (5.90%). The
number of MACEE events in the rivaroxaban group was 3
(6.10%), including 2 non-fatal myocardial infarction (4.10%)
and 1 stroke (2.00%). Although MACEE events in the rivarox-
aban group was less than that in the warfarin group, the risk of
MACEE events in the two groups was not statistically signifi-
cant. (Table 2, Figure 2)

Secondary Safety Endpoint Events
All patients were followed up for 12 months, and 9 (9.00%)
cases of them were found having bleeding events, including 1
with major bleeding and 8 patients with minor bleeding
(Table 2). The number of bleeding events in warfarin group
was 8 (15.7%), including one case (1.00%) with major bleed-
ing, mainly manifested as cerebral hemorrhage. The number
of bleeding events in the rivaroxaban group was 1 (2.00%), pre-
sented as minor bleeding. No major bleeding cases were found
in the rivaroxaban group. In conclusion, the risk of bleeding in
the warfarin group was significantly higher than that in the
rivaroxaban group (P= 0.047, Figure 3).

We further analyzed the risk factors for bleeding events
using COX regression analysis, and the results displayed that
using warfarin was an independent risk factor for bleeding
events (HR 8.22, 95% CI: 1.03-65.74, Table 3), no other risk
factors were found.
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Discussion
AF is the most common arrhythmia and is the foremost indepen-
dent risk factor for stroke and systemic embolism. The comorbid-
ity of CAD and AF requires different anticoagulant combination
treatment. The guidelines and the recent expert consensus
report9,10 recommend the “triple therapy” (TT), which is a com-
bination of OACs and DAPT to prevent thromboembolic events
in patients with AF receiving PCI. The treatment option for
these patients is particularly challenging due to a significantly
increased risk of thromboembolic events, and a further increased
risk of bleeding during active antithrombotic therapy.11,12

There are few studies on the efficacy and safety of oral anti-
coagulants combined with antiplatelet drugs after PCI. In this
study, patients with ACS complicated with AF were followed
up for 1 year after PCI. The results showed that the efficacy
of the dual antithrombotic therapy, which comprises rivaroxa-
ban and clopidogrel, was similar to the triple antithrombotic
therapy, which consists of warfarin, aspirin and clopidogrel;
however, the dual antithrombotic therapy using rivaroxaban
and clopidogrel showed a better outcome in respect of the
safety property. The safety was mainly evaluated by bleeding
events, including TIMI major and minor bleeding. The results
demonstrated that the total risk of major bleeding in the

Figure 1. Study flow chart.
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rivaroxaban group was 88% lower than that in the warfarin
group. Since 2009, NOACs, including direct thrombin inhibi-
tors (DTIs) dabigatran and direct factor Xa inhibitor apixaban,
edoxaban, and rivaroxaban, have become an alternative of
VKA because of their predictable and safe pharmacological
characteristics. As an adjuvant to dual antiplatelet therapy in
patients with ACS, NOAC may be associated with increased
bleeding risk and moderate benefits. Daily intake of rivaroxa-
ban (2.5 mg; twice a day) significantly reduced the risk of car-
diovascular death, myocardial infarction, and stroke.13 For the
treatment of VTE, NOACs have safer features and similar
effects than vitamin K antagonist (VKA).14 In thrombus pre-
vention of AF, NOACs are associated with the most significant
benefit by reducing ischemic events and hemorrhagic complica-
tions, and may reduce mortality compared with VKA.15

Studies have shown that triple antithrombotic therapy
increases the risk of bleeding events in patients undergoing
PCI, and is an independent predictor of massive bleeding com-
plications.16–18 Bencivenga, L et al. analyzed recent literature,19

proposing that triple therapy was the short-term treatment for
AF patients who underwent PCI. In contrast, dual therapy (anti-
platelet plus OAC) may be the first choice for patients with a
high risk of bleeding. Gibson, CM et al.20 studied the safety
and efficacy of drug therapy in NVAF patients after PCI. The
results revealed that the three groups had similar efficacy
rates: low-dose rivaroxaban (15 mg once daily) plus a P2Y12
inhibitor for 12 months (group 1), very-low-dose rivaroxaban
(2.5 mg twice daily) plus DAPT for 1, 6, or 12 months
(group 2), and standard therapy with a dose-adjusted vitamin

K antagonist (once daily) plus DAPT for 1, 6, or 12 months
(group 3). The safety of this study was mainly evaluated by
bleeding events, including TIMI major and minor bleeding.
The results showed that the total risk of major bleeding
events in rivaroxaban group was 88% lower than that in the
warfarin group. This was similar to the results from the above
study. At the same time, studies also showed that among
patients with AF who received intracoronary stent implantation,
they had a lower risk of all-cause mortality or adverse events
hospitalization when taking daily rivaroxaban 15 mg plus
P2Y12 inhibitor, or daily 2.5 mg rivaroxaban plus DAPT,
than taking VKA plus DAPT. Of note, all-cause mortality
was mainly caused by bleeding events. The primary outcome
of adverse events mainly includes death or rehospitalization
due to cardiovascular causes.21 The results of WOEST trial22

indicated that for ACS patients with atrial fibrillation under-
going PCI, on the basis of oral anticoagulants and antiplatelet
therapy, clopidogrel alone without aspirin could significantly
reduce bleeding complications, and did not increase the inci-
dence of thrombotic events. This study established the efficacy
and safety feasibility of clinical grouping of oral anticoagulants
and P2Y12 inhibitors. Moreover, Kerneis, M et al.23 analyzed
the PIONEER AF-PCI and found that rivaroxaban therapy
was superior to warfarin plus antiplatelet therapy in patients
with AF who received PCI.

Studies have also shown that rivaroxaban based antithrom-
botic regimens can reduce total bleeding events, including
events other than the first event in patients with AF who
receive antiplatelet therapy after PCI.24,25 Brunetti, ND et al.

Table 1. The Demographic and Clinical Indicators in Different Groups.

Parameter Total (n= 100)

Group

PWarfarin Group (n= 51) Rivaroxaban Group (n= 49)

Gender
Male 63 (63.00) 31 (60.80) 32 (65.30) 0.640
Female 37 (37.00) 20 (39.20) 17 (34.70)

Age 58.00 (50.00-65.00) 60.00 (50.00-66.00) 57.00 (50.00-63.00) 0.207
BMI 24.93± 3.16 24.84± 3.26 25.03± 3.09 0.767
BMI

<18.5 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.977
[18.5 to 24) 46.00 (46.00) 24 (47.10) 22 (44.90)
[24 to 28) 36 (36.00) 18 (35.30) 18 (36.70)
≥28 18 (18.00) 9 (17.60) 9 (18.40)

Smoking 38 (38.00) 24 (47.1) 14 (28.60) 0.057
Drinking 50 (50.00) 23 (45.10) 27 (55.10) 0.317
Hypertension 71 (71.00) 40 (78.40) 31 (63.30) 0.095
Diabetes Mellitus 30 (30.00) 11 (21.60) 19 (38.80) 0.061
Heart Failure 20 (20.00) 12 (23.50) 8 (16.30) 0.368
Stroke 6 (6.00) 3 (5.90) 3 (6.10) 1.00
Creatinine (μmol/L) 82.65 (78.60-89.25) 85.00 (78.75-89.00) 81.20 (78.40-89.40) 0.418
Ejection Fraction (%) 61.52 (58.95-63.04) 61.57 (58.57-62.99) 61.47 (60.00-63.00) 0.825
Left Atrial Size (mm) 36.00 (32.00-43.00) 36.00 (32.00-43.00) 33.00 (32.00-43.00) 0.430
Hemoglobin (g/L) 140.70± 12.22 140.49± 14.15 140.92± 9.97 0.861
History of Bleeding Disorders 5 (5.00) 3 (5.90) 2 (4.10) 1.00
CHADS2-VASC Score 3.00 (2.00-4.00) 3.00 (2.00-4.00) 3.00 (2.00-3.00) 0.243
HAS-BLED Score 2.00 (2.00-3.00) 3.00 (2.00-3.00) 2.00 (2.00-3.00) 0.087
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performed a meta-analysis that included patients with NVAF
treated with PCI and assessed all bleeding risks26: compared
with patients receiving the three groups of standard treatment,
patients who received rivaroxaban or dabigatran had a signifi-
cantly lower risk of bleeding. The above results are consistent
with the results of our study. It is noteworthy that a study
showed that bleeding time was significantly prolonged by the
combination of rivaroxaban and clopidogrel in approximately
one-third of subjects, however, they found enhanced efficacy
of rivaroxaban and clopidogrel in acute coronary syndrome.27

On the other hand, studies have confirmed that dual antithrom-
botic therapy is superior to triple antithrombotic therapy in
terms of efficacy and safety. Chi, G et al. analyzed the safety

and efficacy of non-vitamin K oral anticoagulants in patients
with AF after PCI through bivariate analysis.28 The results
showed that a treatment regimen based on rivaroxaban or dabi-
gatran was superior to VKA plus dual antiplatelet therapy in
patients with AF who received PCI. To sum up, for patients
with NVAF receiving antithrombotic therapy after PCI, our
practice should be adjusted and shifted to the dual treatment
of OACs and clopidogrel in most patients.29

At present, there are very few studies focusing on antithrom-
botic therapy after PCI for AF patients with ACS in the Chinese
population. In order to remedy this limitation, antithrombotic
therapy for AF patients with ACS after PCI was studied. Our
study provides a better choice for ACS patients with atrial

Table 2. The Thrombotic Events and Bleeding Events in Different Groups.

Events
Warfarin Rivaroxaban

Rivaroxaban VS Warfarin

N(%) N(%) Relative Risk (95% CI) P

Primary Outcome Endpoint Event 5 (9.80) 3 (6.10) 0.60 (0.14-2.50) 0.479
Non-lethal MI 1 (2.00) 2 (4.10) 1.97 (0.18-21.75) 0.579
All-cause Mortality 0 (0.00) 0 (0.00) - -
Unplanned Revascularization 1 (2.00) 0 (0.00) 0.02 (0.00-144513.6) 0.609
Stroke 3 (5.90) 1 (2.00) 0.34 (0.03-3.22) 0.343
Stent Thrombosis 0 (0.00) 0 (0.00) - -

Secondary Safety terminal events 8 (15.70) 1 (2.00) 0.12 (0.02-0.97) 0.047
Severe Bleeding 1 (2.00) 0 (0.00) 0.02 (0.00-150525.4) 0.612
Slight Bleeding 7 (13.70) 1 (2.00) 0.14 (0.02-1.12) 0.064

Figure 2. Cumulative Hazard Rates for the primary outcome of death or thrombotic events according to different treatment group.
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fibrillation after PCI. Rivaroxaban plus clopidogrel dual therapy
may replace warfarin combined DAPT, which can achieve
better therapeutic effect and reduce the occurrence of bleeding
and other adverse events, so as to better improve the prognosis
and quality of life after PCI. However, there are still some lim-
itations and deficiencies in this study. First of all, this study is a
single-center, small-sample study; there may be a certain
regional population bias. In the future, we will further carry
out multicenter, large-sample randomized controlled trials.
Secondly, the follow-up time of this study was relatively
short. The latent complications of the two treatments may be
omitted, and we will conduct a long-term follow-up of this pop-
ulation to determine the long-range effects. In addition, the
duration of triple therapy in this study was 6 months which
was not carried out according to the risk of thromboembolism
and bleeding, we will improve the study design in further
research. Finally, due to the wide confidence interval for the
results of the dual treatment in thrombotic events and bleeding
events, we will investigate this further in the future.

Conclusion
For Chinese patients with acute coronary syndrome compli-
cated with atrial fibrillation after PCI, the dual antiplatelet
therapy using the oral anticoagulants rivaroxaban and clopidog-
rel has an equivalent effect as traditional triple therapy using
warfarin, aspirin, and clopidogrel, with potentially lower bleed-
ing events. This may provide evidence for the application of
rivaroxaban and clopidogrel for post-PCI patients with atrial
fibrillation combined with coronary heart disease in China.

Abbreviations

AF atrial fibrillation
CAD coronary artery disease
DAPT dual antiplatelet therapy
DAT double antithrombotic therapy
DOAC direct oral anticoagulant
OAC oral anticoagulation
PCI percutaneous coronary intervention

Figure 3. Cumulative Hazard Rates for the secondary outcome of bleeding events according to different treatment group.

Table 3. COX Regression Analysis of the Predictors of Bleeding.

Factors

Total Femle Male

HR 95%CI P HR 95%CI P HR 95%CI P

Warfarin VS Rivaroxaban 8.22 1.03 to 65.74 0.047 - - - 6.71 0.81 to 55.76 0.078

Abbreviations: CI, confidence interval; HR, hazard ratio.
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SAPT single antiplatelet therapy
TAT triple antithrombotic therapy
VKA vitamin K antagonist.
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