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Aim	 To evaluate outcomes in patients with acute coronary syndrome and atrial fibrillation who receive 
rivaroxaban and the patients’ compliance with the antithrombotic therapy.

Material and methods	 The study was performed from October 2017 through December 2019 and included 129 patients. 
Events between the discharge from the hospital and 12 months of follow-up were recorded. 
The  primary endpoint was development of major, minor or requiring medical attention bleeding 
according to the TIMI scale. The secondary endpoint was a combination of recurrent myocardial 
infarction, nonfatal acute ischemic cerebrovascular disease, nonfatal systemic embolism, stent 
thrombosis, and cardiovascular mortality.

Results	 32 (24.8%) patients early terminated the antiplatelet treatment and 22 (17.1%) patients terminated 
the  rivaroxaban treatment. 26 (20.2 %) patients had hemorrhagic complications. The highest 
incidence of hemorrhage was observed within the first 2 months after the discharge. None 
of  the  bleedings was fatal. Composite endpoint events were observed in 24 (18.6 %) patients, 
including 14 (10.9 %) who died from cardiovascular causes.

Conclusion	 The compliance with the antiplatelet therapy was insufficient. The incidence of hemorrhagic 
complications was relatively high; minor and requiring medical attention hemorrhages mostly 
contributed to the structure of these complications. The observed incidence of recurrent ischemic 
events associated with a high mortality presents a more serious problem compared to hemorrhagic 
complications of the combination antiplatelet therapy and warrants a more aggressive tactics 
of the antiplatelet treatment in high-risk patients.
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Atrial fibrillation (AF) in patients with acute 
coronary syndrome (ACS) is a practical challenge 

when selecting antithrombotic therapy (ATT). When 
combinations of anticoagulant and antiplatelet drugs 
are used a balance needs to be maintained between the 
risk of hemorrhagic and ischemic complications [1–6]. 
Randomized clinical trials (RCTs) WOEST, PIONEER 
AF-PCI, RE-DUAL PCI, AUGUSTUS show that the 
use of an oral anticoagulant and two antiplatelet agents 
(triple therapy) is associated with a larger number 
of hemorrhagic complications with similar efficacy, 
when compared to dual therapy (oral anticoagulant 
and antiplatelet agent) [7–10]. According to foreign 
registers, the prevalence of AF in patients with ACS 
reaches 26.6 % [11–14]. Given the high prevalence and 
limited data on the efficacy and safety of ATT in real-

world clinical practice, it needs to be studied carefully 
in this group of patients.

Objective
To evaluate the outcomes in patients with ACS and 

AF taking rivaroxaban, as well as patient compliance 
with ATT.

Material and methods
The study was carried out from October 2017 to 

December 2019. It included 129 patients with the 
following inclusion criteria: confirmed diagnosis of 
unstable angina or myocardial infarction (MI); AF 
confirmed by previous discharge summaries or electro
cardiograms; over 18 years of age; and the signed infor
med consent to participate in the study.
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Exclusion Criteria: MI types 2, 4a and 5; pregnancy 

or lactation; active internal bleeding; cirrhosis with 
liver failure Child-Pugh class C; chronic kidney disease 
(CKD) stage 5 or programmable hemodialysis; HIV; 
alcoholism; drug addiction; moderate or severe mitral 
valve stenosis; mechanical heart valves; severe mental 
disorders: and allergic reactions / ATT intolerance.

All patients were assessed for thromboembolic risk 
(CHA2DS2VASc) and bleeding risk (HAS-BLED). The 
attending physician determined the type of ATT.

The study was approved by the ethics committee of 
the facility. It took into account events from discharge 
to 12 months of follow-up, and the decision on ATT 
was taken the day before the end of hospital stay. 
During the study, patient visits took place at 1, 3, 6, 9, 
and 12 months either face-to-face or on the phone. At 
the visits treatment compliance, as well as primary and 
secondary endpoints were evaluated.

The primary endpoint was the development 
of major bleeding, minor bleeding, or bleeding 
requiring intervention according to the TIMI bleeding 
classification. The secondary endpoint was the 
composite endpoint (recurrent nonfatal MI, nonfatal 
cerebrovascular accident (CVA) of ischemic origin, 
nonfatal systemic embolism, stent thrombosis, and 
cardiovascular mortality).

Statistical data processing was carried out using 
SPSS Statistics v23 software suite. The normality of 
distribution was evaluated using the Shapiro-Wilk test. 
Qualitative variables are expressed as absolute and 
relative rates, while quantitative variables are presented 
as the mean and standard deviation (M±SD) or the 
median and interquartile range (Me [25th percentile; 
75th percentile]). The χ2 test and the Fisher exact test 
were used to evaluate the significance of differences 
between qualitative variables. Multivariate logistic 
regression with stepwise elimination was used to 
assess the risk factors of bleeding. The differences were 
statistically significant at p<0.05.

Results
A total of 129 patients taking rivaroxaban within 

ATT completed follow-up: 69 (53.5 %) patients had 
paroxysmal AF; 43 (33.3 %) patients had permanent 
AF; and 17 (13.2 %) patients newly diagnosed AF. 
The median age was 74 [64; 81], and 56 (43.4 %) 
patients were female. Arterial hypertension, obesity, 
postinfarction cardiosclerosis, chronic heart failure, 
and anemia were the most common comorbidities. 
The median risk of thromboembolic complications was 
5 [4; 6] according to the CHA2DS2VASc score. The 
risk score was 3 or more in female patients and at least 

2 in male patients. The median risk of bleeding was 3 
[2; 3] according to the HAS-BLED score. A high risk 
of bleeding (≥3) was observed in 73 (56.6 %) patients. 
64 (49.6 %) patients had a history of non-ST-segment 
elevation MI. ST-segment elevation MI was diagnosed 
in 34 (26.4 %) cases, and 31 (24.0 %) patients were 
admitted with unstable angina. Percutaneous coronary 
intervention (PCI) was performed in 84 (65.1 %) 
patients. The clinical and demographic characteristics 
of patients regarding the performance of PCI are 
provided in Table 1.

In the group of patients with a history of PCI, 67 
(79.8 %) and 17 (20.2 %) patients received triple and 
dual therapy, respectively. In 40 (59.7 %) patients, the 
duration of triple therapy was 1 month. 10 (14.9 %) 
and 14 (20.9 %) patients received triple therapy for 3 
and 6 months, respectively. 3 (4.5 %) patients took an 
anticoagulant and two antiplatelet drugs for 12 months. 
Rivaroxaban 20 mg was administered to 5 (5.9 %) 
patients, rivaroxaban 15 mg to 78 (92.9 %) patients, 
while 1 (1.2 %) patient received rivaroxaban 10 mg 
due to reduced glomerular filtration rate (GFR) <50 
mL / min / 1.73 m2. In the dual therapy group, 8 (47.1 %) 
patients received a reduced dose of rivaroxaban (15 
mg) due to GFR ≥50 mL / min / 1.73 m2. The triple 
therapy group included 43 (64.2 %) such patients.

In the group of patients without a history of PCI, 19 
(42.2 %) and 26 (57.8 %) patients received triple and 
dual therapy, respectively. In 16 (84.2 %) cases, triple 
therapy was recommended for 1 month. 2  (10.5 %) 
and 1 (5.3 %) patients received triple therapy for 3 
and 6 months, respectively. Rivaroxaban 20 mg was 
administered to 8 (17.8 %) patients, 15 mg to 34 
(75.5 %) patients, while rivaroxaban 10 mg was used in 
3 (6.7 %) cases. In the dual therapy group, 7 (26.9 %) 
patients received a reduced dose of rivaroxaban 15 mg 
due to GFR ≥50 mL / min / 1.73 m2. The triple therapy 
group included 9 (47.4 %) such patients. Patient 
compliance with ATT was evaluated (Figure 1).

In the group of patients with a history of PCI, 67 
(79.8 %) patients continued anticoagulant therapy. 66 
(78.6 %) patients continued antiplatelet therapy for 
the recommended period. In the triple therapy group, 
12 (17.9 %) patients discontinued rivaroxaban, while 
13 (19.4 %) patients discontinued antiplatelet therapy 
early. In the dual therapy group, 5 (29.4 %) patients 
stopped taking rivaroxaban and antiplatelet therapy.

In the group of patients without a history of PCI, 
40 (88.9 %) patients continued taking rivaroxaban. 
31 (68.9 %) patients took antiplatelet drugs for the 
recommended period. In the triple therapy group, 
3  (15.8 %) subjects stopped taking rivaroxaban, while 
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4 (21.1 %) patients discontinued antiplatelet therapy 
early. In the dual therapy group, 2 (7.7 %) subjects 
stopped taking rivaroxaban, and 10 (38.5 %) patients 
discontinued antiplatelet therapy.

Major bleeding, minor bleeding, and bleeding 
requiring intervention were reported in 19 (22.6 %) 
patients with a history of PCI in the 12‑month follow-
up period. In the group of patients without a history 
of PCI, hemorrhagic complications were reported in 
7 (15.6 %) patients (Table 2).

The highest incidence of bleeding was reported 
during the first two administrations of combination 
therapy.

In the triple therapy group, the median incidence of 
hemorrhagic complications was 2. None of the bleeding 
cases was fatal. Major gastrointestinal and pulmonary 
bleedings were the most common (Table 3).

Factors of major, minor bleeding, and bleeding 
requiring intervention (TIMI) were assessed in all 
patients. The likelihood of bleeding increased 3.9 ti
mes (95 % confidence interval (CI) 1.52–10.21) with 
age (≥75 years); 4.7 times (95 % CI 1.24–17.58) in 
the case of severe acute heart failure (AHF; Killip 
3–4) in hospital; 4.9 times (95 % CI 1.42–16.59) in 
the case of gastrointestinal erosion and ulcers shown 
by gastroscopy; 7.2 times (95 % CI 2.23–23.19) with a 
history of significant bleeding (requiring intervention); 
3.8 times (95 % CI 1.51–9.49) with mild anemia at 
discharge; and 6.1 times (95 % CI 1.27–29.03) during 
combined ATT for 4 months; and decreased by 64 % 
(95 % CI 0.14–0.93) in obese patients (body mass 
index ≥30 kg / m2).

Bleeding was not influenced by such factors as: 
gender; postinfarction cardiosclerosis; diabetes melli

Table 1. Clinical and demographic characteristics of patients

Parameter
Patients with 

a history 
of PCI, n=84

Patients 
without 
a history 

of PCI, n=45

Male/female, n (%) 32 / 52 
(61.9 / 38.1)

21 / 24 
(46.7 / 53.3)

Age, years 71.8±10.9 75.1±9.8
≥75 years, n (%) 37 (44.0) 24 (53.3)
≥65 years, n (%) 59 (70.2) 37 (82.2)
PCI
• BMS stent, n (%) 36 (42.8) –
• DES stent, n (%) 47 (56.0) –
• Balloon angioplasty, n (%) 1 (1.2) –
ST-segment elevation MI, n (%) 30 (35.7) 4 (8.9)
Non-ST-segment elevation MI, n (%) 40 (47.6) 24 (53.3)
Unstable angina, n (%) 14 (16.7) 17 (37.8)
CHAD2DS2 VASc, score 5 [3; 6] 6 [5; 7]
• 0–2, n (%) 8 (9.5) 1 (2.2)
• 3–9, n (%) 76 (90.5) 44 (97.8)
HAS-BLED, score 2 [2; 3] 3 [2; 4]
• 0–1, n (%) 18 (21.4) 3 (6.7)
• 2, n (%) 26 (31.0) 9 (20.0)
• 3–6, n (%) 40 (47.6) 33 (73.3)
AF pattern
• Paroxysmal, n (%) 49 (58.3) 20 (44.4)
• Permanent, n (%) 22 (26.2) 21 (46.7)
• Newly diagnosed, n (%) 13 (15.5) 4 (8.9)
Smoking, n (%) 13 (15.5) 3 (6.7)
CKD, stage 3a-3b, n (%) 50 (59.5) 28 (62.2)
CKD, stage 4, n (%) 4 (4.8) 1 (2.2)
Concomitant diseases and past medical history, n (%)
CHF 38 (45.2) 25 (55.6)
AH 82 (97.6) 44 (97.8)
DM 24 (28.6) 18 (40.0)
PICS 34 (40.5) 22 (48.9)
Peripheral atherosclerosis 22 (26.2) 16 (35.6)
Obesity 38 (45.2) 21 (46.7)
History of revascularization 22 (26.2) 17 (37.8)
Thromboembolic events 15 (17.9) 19 (42.2)
COPD 16 (19.0) 9 (20.0)
Active cancer 2 (2.4) 1 (2.2)
Erosive and ulcerative gastrointestinal 
diseases 6 (7.1) 6 (13.3)

Major bleeding* 7 (8.3) 7 (15.6)
Anemia at discharge 25 (29.8) 19 (42.2)
Unless otherwise indicated, the data is expressed as the mean 
and standard deviation (M±SD), the median and interquartile 
range (25th percentile; 75th percentile). * – bleeding that required 
intervention. PCI, percutaneous coronary intervention; MI, 
myocardial infarction; AF, atrial fibrillation; CKD, chronic kidney 
disease; CHF, chronic heart failure; AH, arterial hypertension;  
DM, diabetes mellitus; PICS, postinfarction cardiosclerosis;  
COPD, chronic obstructive pulmonary disease; GI, gastrointestinal.
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Figure 1. 12-month compliance with antiplatelet therapy
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tus; chronic obstructive pulmonary disease; peripheral 
arteriosclerosis; chronic heart failure; duration of triple 
therapy; and administration of rivaroxaban 20 mg.

In the multivariate analysis, the likelihood of 
hemorrhagic complications increased: 4.4 times (95 % 
CI 1.52–12.66) with age ≥75 years; 4.8 times (95 % CI 
1.17–19.64) in severe AHF (Killip 3–4) in hospital; 
6.6 times (95 % CI 1.08–40.51) during combination 
ATT for 4 months; 6.2 times (95 % CI 1.62–16.59) in 
the presence of gastrointestinal erosion and ulcers; and 
7.2 times (95 % CI 2.23–23.74) with a history of major 
bleeding.

Composite endpoint was achieved in 14 (16.7 %) 
patients with a history of PCI during the 12‑month 
follow-up period (Table 4).

8 (9.5 %) patients died from cardiovascular events, 
3 (37.5 %) of whom had discontinued ATT. Cases 
of recurrent non-fatal MI were reported in 5 (6.0 %) 
patients. Stent thrombosis was detected in 2 (2.4 %) 
patients. Non-fatal thromboembolic events (CVA) 
occurred in 2 (2.4 %) patients.

Composite endpoint was reported in 10 (22.2 %) 
patients without a history of PCI. 6 (13.3 %) patients 
died from cardiovascular events, 8 (17.8 %) of 
whom had had recurrent non-fatal MI. No non-fatal 
thromboembolic complication was reported. There 
was one case of fatal pulmonary embolism (PE) due to 
the discontinuation of rivaroxaban.

Discussion
This study assessed the outcomes in patients with 

ACS and AF taking combination ATT with rivaroxaban 
and antiplatelet drug (s) during the 12 month follow-
up period and also described predictors of bleeding.

The study included patients who were administered 
dual and triple therapy with rivaroxaban 20, 15, and 10 
mg. The dose of 10 mg was indicated for CKD stages 
3B (GFR 30–44 mL / min / 1.73 m2) and 4 (GFR 15–
29 mL / min / 1.73 m2). According to the label, a 
reduced dose of rivaroxaban is recommended to be 
administered in combination with antiplatelet therapy 
in patients with AF after PCI. Our registry included 51 
(60.7 %) patients with a history of PCI receiving such 
doses. Low-dose rivaroxaban (10 mg) is not indicated 
in the case of patients without a history of PCI. In our 
study, 29 (64.4 %) patients without a history of PCI 
received full doses of rivaroxaban.

Antiplatelet therapy and rivaroxaban were 
discontinued early by 32 (24.8 %) and 22 (17.1 %) 
patients, respectively. There were no differences in 
treatment compliance in the dual and triple therapy 
groups. The number of patients compliant with 
anticoagulant therapy was similar to the ANTEI 
trial, in which 80 % of patients continued taking an 
anticoagulant in 12 months [15]. Patient compliance 
with treatment was better in our study than in the 
Russian register RECORD 3, in which the ATT 
combination was continued by less than 50 % of 

Table 2. Primary endpoint

TIMI bleeding  
classification

Patients with 
a history 

of PCI, n=84

Patients 
without 
a history 

of PCI, n=45

Total, 
n=129

Major, n (%) 4 (4.8) 3 (6.7) 7 (5.4)
Minor, n (%) 7 (8.3) 1 (2.2) 8 (6.2)

Requiring intervention, n (%) 8 (9.5) 3 (6.7) 11 
(8.5)

Major bleeding, minor 
bleeding, and bleeding 
requiring intervention, n (%)

19 (22.6) 7 (15.6) 26 
(20.2)

PCI, percutaneous coronary intervention.

Table 3. Localization of bleeding

Localization /  
Terms of occurrence

Major 
bleeding

Major bleeding,  
minor bleeding, 

and bleeding requiring 
intervention

Gastrointestinal 3 (2.3) 8 (6.2)
Pulmonary 4 (3.1) 6 (4.7)
Urogenital – 4 (3.1)
Nasal – 4 (3.1)
After tooth extraction – 1 (0.8)
Unknown location – 3 (2.3)
Total 7 (5.4) 26 (20.2) 

Table 4. Secondary endpoint

Parameter Patients with  
a history of PCI, n=84

Patients without  
a history of PCI, n=45

Total,  
n=129

Composite endpoint 14 (16.7) 10 (22.2) 24 (18.6)
• Cardiovascular death 8 (9.5) 6 (13.3) 14 (10.9)
• Thromboembolic complications 2 (2.4) – 2 (1.6)
• Nonfatal MI 5 (6.0) 8 (17.8) 13 (10.1)
• Stent thrombosis 2 (2.4) – 2 (1.6)
All-cause mortality 8 (9.5) 8 (17.8) 16 (12.4)
PCI, percutaneous coronary intervention; MI, myocardial infarction.
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patients [16]. The reasons for drug discontinuation 
were not analyzed since it was not the objective of this 
study. However, most patients stopped taking drugs 
without discussing the matter with a physician and in 
the absence of indications for discontinuation. Poor 
compliance with ATT is indicative of a lack of awareness 
of patients about the possibility of thromboembolic 
and recurrent ischemic events.

Major, minor bleeding, and bleeding requiring 
intervention (TIMI) were reported in 26 (20.2 %) 
cases during the 12‑month follow-up period. None 
of the bleeding cases was fatal. Most of the bleeding 
cases occurred in the first two months of ATT. This 
is comparable with the data of the COMPASS and 
ATLAS ACS-TIMI 46 RCTs [17, 18]. Bleeding was 
reported in 19 (22.6 %) patients with a history of PCI.

Direct comparison of the data obtained on 
outcomes in our study with the PIONEER AF-PCI 
RCT is impossible since only 40 % of patients in the 
RCT had ACS. Also higher doses of rivaroxaban were 
administered, patients were older, had a higher risk 
of thromboembolic complications (CHA2DS2VASc) 
and more concomitant diseases in this study. The 
PIONEER AF-PCI trial compared triple therapy 
(vitamin K antagonists, thienopyridine, and acetyl
salicylic acid for 1 to 6 months) with dual therapy 
(rivaroxaban 15 mg and P2Y-12 receptor inhibitor. 
Rivaroxaban 10 mg was administered to patients with 
GFR 30–49 mL / min / 1.73 m2). In the PIONEER AF-
PCI trial, the incidence of hemorrhagic complications 
in patients with ACS was 15.5 % in the rivaroxaban 15 
mg / thienopyridine group, and 23.7 % in the warfarin 
group (p=0,009). 

In a comparison of our register and the RCT, the 
incidence of hemorrhagic complications did not 
exceed the rate of bleeding in the warfarin group, 
despite the use of rivaroxaban in the triple therapy in 
80 % of patients and full dose (20 and 15 mg) in 40 % 
of cases. This data confirms that rivaroxaban is safer 
than warfarin regardless of the type of ATT and drug 
doses.

The following predictors influencing the develop
ment of hemorrhagic complications were identified: 
age ≥75 years; severe AHF at hospitalization; gastro
intestinal erosion and ulcers; history of major 
bleeding; and administration of antiplatelet therapy 
for 4 months.

After discharge, 14 (10.9 %) patients died from 
cardiovascular events during the follow-up period. 
According to the RECORD 3 register, post-discharge 
mortality was 8.4 % in ACS patients, and 15.3 % in 
patients with AF, which is slightly higher than our 

results [19]. In our study, recurrent MI was reported 
in 13 (10.1 %) patients, and stent thrombosis was 
rare  – in 2 (2.4 %) cases. Nonfatal thromboembolic 
complications included only 2 (1.6 %) CVA events. 
One patient died of pulmonary embolism. In all 
cases, anticoagulation was discontinued before the 
development of a thromboembolic complication.

Composite endpoint events were reported in 24 
(18.6 %) patients. The data obtained is comparable 
to the results of the RECORD 3 register, in which the 
frequency of the composite endpoint was 13.8 % in the 
ACS group and 24.4 % in the AF group [19]. Composite 
endpoint was reported in 14 (16.7 %) patients with a 
history of PCI. In the PIONEER AF-PCI trial, the 
incidence of cardiovascular events in patients with 
ACS was 8.2 % in the group of dual therapy with 
rivaroxaban and 5.9 % in the group of triple therapy 
with warfarin. In our study, the higher incidence of 
ischemic complications may be due to differences in 
the patient populations. All patients had ACS, there 
were more patients older than 75, and more patients 
presented serious comorbidities.

Limitations
This study is limited by the fact that only two vas

cular centers participate in the registry, the uneven 
numbers of patients in the groups, and small sample.

Conclusion
The lack of compliance with antithrombotic therapy 

was identified. Every fourth patient discontinued 
antiplatelet therapy early, while every fifth patient 
stopped taking an anticoagulant.

The study observed a high incidence of bleeding 
complications, with more events of minor bleeding 
and bleeding requiring intervention. None of the 
bleeding events led to a fatal outcome. The incidence 
of hemorrhagic complications was higher in our 
study than compared to the rivaroxaban group in the 
PIONEER AF-PCI trial. However, it did not exceed 
the incidence of bleeding in the warfarin group in 
the PIONEER AF-PCI trial. This confirms that 
rivaroxaban is safer than warfarin irrespective of the 
type of antithrombotic therapy and drug doses.

The fixed incidence of recurrent ischemic events 
characterized by high mortality is more problematic 
than hemorrhagic complications of the combination 
antithrombotic therapy, thus confirming that it is 
feasible to use a more aggressive antithrombotic 
strategy in patients at high risk.

The difference between the data obtained and the 
PIONEER AF-PCI trial may be due to differences in 
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the patient populations (all patients had acute coronary 
syndrome, more patients older than 75 years, higher 
comorbidity), and the lack of compliance with drug therapy.
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The article was received on 20/03/2021

REFERENCES

1. Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B 
et al. 2016 ESC Guidelines on management of atrial fibrillation 
developedin collaboration with EACTS. Russian Journal of Car-
diology. 2017;22(7):7–86. [Russian: Kirchhof P., Benussi S., 
Kotecha D., Ahlsson A., Atar D., Casadei B. et al. Рекомендации 
ESC по лечению пациентов с фибрилляцией предсердий, раз-
работанные совместно с EACTS. Российский кардиологиче-
ский журнал. 2017;22(7):7-86]. DOI: 10.15829/1560-4071-
2017-7-7-86

2. Connolly S, Pogue J, Hart R, Pfeffer M, Hohnloser SH, Chro-
lavicius S et al. Clopidogrel plus aspirin versus oral anti-
coagulation for atrial fibrillation in the Atrial fibrillation 
Clopidogrel Trial with Irbesartan for prevention of Vascu-
lar Events (ACTIVE W): a randomised controlled trial. The 
Lancet. 2006;367(9526):1903–12. DOI: 10.1016/S0140-
6736(06)68845-4

3. January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleve-
land JC et al. 2019 AHA/ACC/HRS Focused Update of the 
2014 AHA/ACC/HRS Guideline for the Management of Pa-
tients With Atrial Fibrillation. Journal of the American Col-
lege of Cardiology. 2019;74(1):104–32. DOI: 10.1016/j.
jacc.2019.01.011

4. Valgimigli M, Bueno H, Byrne RA, Collet J-P, Costa F, Jepps-
son A et al. 2017 ESC focused update on dual antiplatelet ther-
apy in coronary artery disease developed in collaboration with 
EACTS: The Task Force for dual antiplatelet therapy in cor-
onary artery disease of the European Society of Cardiology 
(ESC) and of the European Association for Cardio-Thoracic 
Surgery (EACTS). European Heart Journal. 2018;39(3):213–
60. DOI: 10.1093/eurheartj/ehx419

5. Lip GYH, Collet J-P, Haude M, Byrne R, Chung EH, Fauchier L 
et al. 2018 Joint European consensus document on the manage-
ment of antithrombotic therapy in atrial fibrillation patients pre-
senting with acute coronary syndrome and/or undergoing per-
cutaneous cardiovascular interventions: a joint consensus doc-
ument of the European Heart Rhythm Association (EHRA), 
European Society of Cardiology Working Group on Throm-
bosis, European Association of Percutaneous Cardiovascular 
Interventions (EAPCI), and European Association of Acute 
Cardiac Care (ACCA) endorsed by the Heart Rhythm Soci-
ety (HRS), Asia-Pacific Heart Rhythm Society (APHRS), Lat-
in America Heart Rhythm Society (LAHRS), and Cardiac Ar-
rhythmia Society of Southern Africa (CASSA). EP Europace. 
2019;21(2):192–3. DOI: 10.1093/europace/euy174

6. Angiolillo DJ, Goodman SG, Bhatt DL, Eikelboom JW, Price MJ, 
Moliterno DJ et al. Antithrombotic Therapy in Patients With 
Atrial Fibrillation Treated With Oral Anticoagulation Under-
going Percutaneous Coronary Intervention: A North American 
Perspective-2018 Update. Circulation. 2018;138(5):527–36. 
DOI: 10.1161/CIRCULATIONAHA.118.034722

7. Dewilde WJM, Oirbans T, Verheugt FWA, Kelder JC, De Smet 
BJGL, Herrman J-P et al. Use of clopidogrel with or without as-
pirin in patients taking oral anticoagulant therapy and under-
going percutaneous coronary intervention: an open-label, ran-
domised, controlled trial. The Lancet. 2013;381(9872):1107–
15. DOI: 10.1016/S0140-6736(12)62177-1

8. Gibson CM, Mehran R, Bode C, Halperin J, Verheugt FW, Wild-
goose P et al. Prevention of Bleeding in Patients with Atrial Fi-
brillation Undergoing PCI. The New England Journal of Medi-
cine. 2016;375(25):2423–34. DOI: 10.1056/NEJMoa1611594

9. Cannon CP, Bhatt DL, Oldgren J, Lip GYH, Ellis SG, Kimu-
ra T et al. Dual antithrombotic therapy with dabigatran after 

PCI in atrial fibrillation. The New England Journal of Medicine. 
2017;377(16):1513–24. DOI: 10.1056/NEJMoa1708454

10. Lopes RD, Heizer G, Aronson R, Vora AN, Massaro T, Meh-
ran R et al. Antithrombotic Therapy after Acute Coronary 
Syndrome or PCI in Atrial Fibrillation. New England Jour-
nal of Medicine. 2019;380(16):1509–24. DOI: 10.1056/NEJ-
Moa1817083

11. Desai NR, Kennedy KF, Cohen DJ, Connolly T, Diercks DB, 
Moscucci M et al. Contemporary risk model for inhospital ma-
jor bleeding for patients with acute myocardial infarction: The 
acute coronary treatment and intervention outcomes network 
(ACTION) registry®–Get With The Guidelines (GWTG)®. 
American Heart Journal. 2017;194:16–24. DOI: 10.1016/j.
ahj.2017.08.004

12. Schmitt J, Duray G, Gersh BJ, Hohnloser SH. Atrial fibrillation 
in acute myocardial infarction: a systematic review of the inci-
dence, clinical features and prognostic implications. European 
Heart Journal. 2009;30(9):1038–45. DOI: 10.1093/eurheartj/
ehn579

13. Hudzik B, Budaj A, Gierlotka M, Witkowski A, Wojakowski W, 
Dudek D et al. P4801Antithrombotic management in patients 
with atrial fibrillation and acute coronary syndromes. Europe-
an Heart Journal. 2018;39(Suppl 1):1008. DOI: 10.1093/eur-
heartj/ehy563.P4801

14. Wang JY, Goodman SG, Saltzman I, Wong GC, Huynh T, 
Dery J-P et al. Cardiovascular Risk Factors and In-hospital Mor-
tality in Acute Coronary Syndromes: Insights From the Cana-
dian Global Registry of Acute Coronary Events. Canadian Jour-
nal of Cardiology. 2015;31(12):1455–61. DOI: 10.1016/j.cj-
ca.2015.04.007

15. Lukina Yu.V., Kutishenko N.P., Tolpygina S.N., Voronina V.P., 
Dmitrieva N.A., Lerman O.V. et al. Main factors of adherence 
to new oral anticoagulants and its dynamics in outpatients with 
nonvalvular atrial fibrillation: results of the ANTEY study. Car-
diovascular Therapy and Prevention. 2020;19(5):211–9. [Rus-
sian: Лукина Ю.В., Кутишенко Н.П., Толпыгина С.Н., Во-
ронина В.П., Дмитриева Н.А., Лерман О.В. и др. Основ-
ные факторы приверженности к приему новых оральных 
антикоагулянтов и ее динамика у пациентов с неклапан-
ной фибрилляцией предсердий в рамках амбулаторного ре-
гистра: результаты исследования АНТЕЙ. Кардиоваску-
лярная терапия и профилактика. 2020;19(5):211-9]. DOI: 
10.15829/1728-8800-2020-2680

16. Erlikh A.D., Tkachenko K.G., Utyomov A.A. The use of oral an-
ticoagulants in patients with acute coronary syndrome and atri-
al fibrillation in clinical practice (RECORD register). Medical 
business. 2017;1:51–6. [Russian: Эрлих А.Д., Ткаченко К.Г., 
Утёмов А.А. Особенности использования оральных антико-
агулянтов у пациентов с острым коронарным синдромом и 
фибрилляцией предсердий в реальной клинической практике 
(по данным регистра РЕКОРД). Лечебное дело. 2017;1:51-6]

17. Connolly SJ, Eikelboom JW, Bosch J, Dagenais G, Dyal 
L, Lanas F et al. Rivaroxaban with or without aspirin in pa-
tients with stable coronary artery disease: an internation-
al, randomised, double-blind, placebo-controlled trial. The 
Lancet. 2018;391(10117):205–18. DOI: 10.1016/S0140-
6736(17)32458-3

18. Mega J, Braunwald E, Mohanavelu S, Burton P, Poulter R, Mis-
selwitz F et al. Rivaroxaban versus placebo in patients with acute 
coronary syndromes (ATLAS ACS-TIMI 46): a randomised, 
double-blind, phase II trial. The Lancet. 2009;374(9683):29–
38. DOI: 10.1016/S0140-6736(09)60738-8



58 ISSN 0022-9040. Kardiologiia. 2021;61(6). DOI: 10.18087/cardio.2021.6.n1630

ORIGINAL ARTICLES§
19. Erlikh A.D. Twelve months outcomes in patients with acute 

coronary syndrome, by the national registry RECORD-3. 
Russian Journal of Cardiology. 2018;23(3):23–30. [Russian: 
Эрлих А.Д. 12-месячные исходы у пациентов с острым 

коронарным синдромом, включенных в российский ре-
гистр «РЕКОРД-3». Российский кардиологический жур-
нал. 2018;23(3):23-30]. DOI: 10.15829/1560-4071-2018-3-
23-30


