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Abstract 

Background:  This study aimed to evaluate the efficacy and safety of oral anticoagulants (OACs) in real-world elderly 
patients with comorbidities of stable coronary artery disease (SCAD) and atrial fibrillation (AF).

Methods:  Elderly patients (aged ≥ 65 years old) diagnosed with SCAD and AF were consecutively recruited and 
grouped into patients with or without oral anticoagulant (OAC) treatment. Follow-up was performed for 5 years. 
Major adverse cardiac events (MACEs) were defined as a composite of all-cause death, nonfatal myocardial infarction 
(MI), nonfatal stroke, and systemic embolism. Major bleeding outcomes were defined as events that were type ≥ 3 
based on the Bleeding Academic Research Consortium (BARC) criteria. The net clinical outcomes were defined as the 
combination of MACEs and bleeding of BARC type ≥ 3.

Results:  A cohort of 832 eligible patients (78 ± 6.70 years) was included. Compared to the patients without OAC 
treatment (n = 531, 63.82%), the patients treated with OAC (n = 301, 36.18%) were much younger, had higher body 
mass index (BMI), and had lower prevalence of heart failure, chronic obstructive pulmonary disease (COPD), renal 
insufficiency, and previous myocardial infarction. During the follow-up of 5 years, compared to the patients without 
OAC treatment, patients with OAC had a significantly lower risk of MACEs (20.60% vs. 58.95%, adjusted HR: 0.21, 95% 
CI: 0.15–0.30, p < 0.001) but a higher risk of BARC ≥ 3 bleeding events (4.65% vs. 1.32%, adjusted HR: 4.71, 95% CI: 
1.75–12.64, p = 0.002). In combination, a lower risk of net clinical outcomes could be observed in the patients with 
OACs (23.26% vs. 58.96%, adjusted HR: 0.27, 95% CI: 0.19–0.38, p < 0.001). Among the patients with OAC treatment, no 
significant difference was found for MACEs or BARC ≥ 3 bleeding events between the patients with or without come-
dications of oral antiplatelet agents.

Conclusions:  A net clinical benefit of efficacy and safety could be observed in OAC-treated elderly patients with 
SCAD and AF. This benefit is independent of the comedications of oral antiplatelet treatment.
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Introduction
Atrial fibrillation (AF), the most common cardiac 
arrhythmia, often coexists with stable coronary artery 
disease (SCAD), leading to high morbidity and mortal-
ity, especially in the elderly [1–4]. The pooled incidence 
of AF in patients with SCAD in a pairwise meta-
analysis of 5 observational studies was 9.3% [5]. In a 
broad population of unselected ambulatory patients 
with SCAD, AF was presented as a frequent comor-
bidity with the incidence of 19% [6]. Elderly patients 
(age > 75  years) have the greatest mortality and mor-
bidity risk attributable to SCAD, which is enriched 
by the high prevalence of comorbidities including AF 
[7]. However, despite its frequent occurrence in prac-
tice, there has been little evidence to guide therapy for 
comorbid chronic coronary artery disease (CAD) and 
AF in elderly individuals. The concomitant increased 
risks of ischemic stroke/systemic embolism, coro-
nary ischemic events, and antithrombotic treatment-
related bleeding makes it challenging to determine 
what antithrombotic strategies to use in elderly patients 
with CAD and AF [8, 9]. Oral antithrombotic strate-
gies are comprised of antiplatelet therapy (APT) and 
oral anticoagulant (OAC) therapy. APT is regarded as 
the cornerstone for the treatment of SCAD and acute 
coronary syndrome (ACS) [10]. OAC is essential for 
the treatment of AF because it reduces the risk of 
ischemic stroke [11, 12]. In patients with AF and ACS 
or undergoing percutaneous coronary intervention 
(PCI), the current guidelines recommend the use of a 
short course (4–6  weeks) of triple therapy (dual anti-
platelet therapy with aspirin and P2Y12 inhibitors plus 
an OAC) followed by dual therapy (P2Y12 inhibitor 
plus an oral OAC) for up to 12 months [13, 14]. Over-
all, the long-term use of oral anticoagulants (OACs) is 
recommended for patients with ACS and AF treated 
with medical therapy or PCI. Several observational 
and prospective registries have evaluated the optimal 
antithrombotic treatment for patients with SCAD and 
AF [15–18]. Although the current guidelines recom-
mend monotherapy with an OAC or combined OAC 
with single antiplatelet therapy (SAPT) in patients with 
SCAD and AF, particularly in AF patients with SCAD 
for > 1 year after ACS or PCI, there is great uncertainty 
regarding this strategy [8, 9, 19, 20]. For elderly patients 
with a high prevalence of SCAD and AF, the choice of 
antithrombotic treatment in real-world clinical practice 
is difficult due to the complex situation of the increased 
risk of both ischemia and bleeding events in elderly 

individuals. To date, no consensus or recommendation 
has been made regarding antithrombotic treatment in 
elderly patients with SCAD and AF, and there are cur-
rently no randomized controlled or real-world studies 
to guide our decision-making in treating these elderly 
patients in clinical practice [21]. To understand the effi-
cacy and safety of OACs in elderly patients, this single 
center-based cohort study aimed to analyze real-world 
antithrombotic strategies with OAC application as well 
as the efficacy and safety of OACs in elderly patients 
with SCAD and AF.

Methods
Patients
Patients aged ≥ 65  years diagnosed with CAD and AF 
were consecutively recruited from the cardiology depart-
ment of Chinese PLA General Hospital from 2010 to 
2017. Participants were included in the study if they had 
both SCAD and nonvalvular AF. SCAD includes stable 
angina, previous myopathy infarction and ischemic car-
diomyopathy [22]. Nonvalvular atrial fibrillation refers 
to atrial fibrillation without mechanical valve pros-
thesis and rheumatic mitral stenosis [8, 23]. Subjects 
were excluded if they had a reversible cause of AF and 
a known contraindication to antithrombotic therapy or 
a life expectancy of less than 12  months. In addition to 
patients with AF, patients with other indications for OAC 
(e.g., mechanical heart valve, pulmonary embolism, and 
left ventricular mural thrombus) with follow-up less than 
12 months or who were lost to follow-up were excluded. 
This study complied with the Declaration of Helsinki and 
was approved by the institutional ethics committee of 
Chinese PLA General Hospital, and all patients provided 
written informed consent.

Outcomes and follow‑ups
The primary efficacy clinical outcomes were Major 
adverse cardiac events (MACEs) and bleeding events. 
MACEs were defined as all-cause death, nonfatal myo-
cardial infarction (MI), nonfatal stroke, and systemic 
embolism. Bleeding events were defined according to 
the Bleeding Academic Research Consortium (BARC) 
criteria. Major bleeding events were defined as events 
that were BARC ≥ 3, and clinical bleeding events were 
defined as events that were BARC ≥ 2. The net clini-
cal outcomes included MACEs and BARC ≥ 3 events. 
The clinically important events, readmissions and drug 
treatment plans of the enrolled patients were collected 
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through telephone follow-up. The enrolled patients 
were followed until death or until the end of the study 
(December 31, 2017).

Statistical analysis
The CHA2DS2-VASc score and HAS-BLED score were 
used to standardize the risk of stroke or bleeding in the 
patients. The CHA2DS2-VASc score was calculated as 
congestive heart failure (1 point), hypertension (1 point), 
age ≥ 75 years (2 points), diabetes (1 point), stroke/tran-
sient ischemic attack/thromboembolism (2 points), 
vascular disease (prior myocardial infarction, periph-
eral artery disease, or aortic plaque: 1 point), age 65 to 
74  years (1 point), and female sex (1 point). The modi-
fied HAS-BLED score was calculated as hypertension 
(1 point), abnormal  renal  and  liver  function (1 point 
each), stroke (1 point), bleeding (1 point), elderly (e.g., 

age > 65 years: 1 point), drugs  or  alcohol (1 point each). 
The SPSS 22.0 system was used for the statistical descrip-
tion and analysis. Continuous variables are expressed 
as the mean ± standard deviation (SD) or median and 
were compared using the t test or Mann‒Whitney U test 
based on their distributions. Categorical variables are 
expressed as the number and percentage and were com-
pared using the χ2 test as appropriate. When P < 0.05, 
there was a significant difference. Multivariate logistic 
regression analysis was carried out for the characteristics 
that were significantly different between the groups to 
determine the independent predictive capability of OAC 
treatment on the clinical outcome. Kaplan–Meier esti-
mates of MACEs and bleedings (BARC ≥ 3) were used 
to construct time-to-event curves. All tests were two-
tailed, and P values < 0.05 were considered statistically 
significant.

Table 1  Baseline clinical characteristics

OAC Oral anticoagulant, SD Standard deviation, BMI Body mass index, ACEI Angiotensin converting enzyme inhibitors, ARB Angiotensin receptor blocker, PPI Proton 
pump inhibitors, APT Antiplatelet treatment

Characteristics Total
(n = 832)

with OAC
(n = 301)

without OAC
(n = 531)

P value

Age (mean ± SD) 78 ± 6.7 77 ± 6.1 78 ± 6.9 0.000

Female (n, %) 351(42.2) 135(44.9) 216(40.7) 0.244

BMI (mean ± SD) 24.7 ± 3.8 25.2 ± 3.5 24.3 ± 3.9 0.001

Comorbidity (n, %)
  Hypertension 630(75.7) 228(75.7) 402(75.7) 1.000

  Hyperlipidemia 171(20.6) 59(19.6) 112(21.1) 0.656

  Diabetes 227(27.3) 80(26.6) 147(27.7) 0.747

  Heart failure 307(36.9) 86(28.6) 221(41.6) 0.000

  Chronic obstructive pulmonary disease 38(4.6) 6(2.0) 32(6.0) 0.009

  Renal Insufficiency 121(14.5) 26(8.6) 95 (17.9) 0.000

  Chronic Renal Insufficiency 95(11.4) 20(6.6) 75(14.1) 0.001

  Malignant Tumor 116(13.9) 34(11.3) 82(15.4) 0.097

Type of atrial fibrillation (n, %)
  Paroxysmal 383(46.0) 128(42.5) 255(48.0) 0.129

  Persistent 178(21.4) 75(24.9) 103(19.4) 0.065

  Unclassified 271 98 173

History (n, %)
  Previous myocardial infarction 108(13.0) 20(6.6) 88(16.6) 0.000

  Previous stroke 211(25.4) 66(21.9) 145(27.3) 0.097

  Previous bleeding 32(3.8) 13(4.3) 19(3.6) 0.580

Concomitant medication (n, %)
  Statins 633(76.1) 252(83.7) 381(71.8) 0.000

  β-blockers 611(73.4) 238(79.1) 373(70.2) 0.006

  ACEI 200(24.0) 62(20.6) 138(26.0) 0.091

  ARB 349(41.9) 142(47.2) 207(39.0) 0.023

  Diuretics 475(57.1) 146(48.5) 329(62.0) 0.000

  Calcium Antagonists 448(53.8) 167(55.5) 281(52.9) 0.515

  PPI 217(26.1) 143(47.5) 204(38.4) 0.013

  APT 389(46.8) 159(52.8) 230(43.3) 0.009
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Results
Patient characteristics
Among the continuously enrolled 2,437 patients diag-
nosed with CAD and AF, and according to the inclusion 
and exclusion criteria, 832 elderly patients with SCAD 
and AF were finally included in the analysis. The base-
line characteristics according to the different treatment 
plans (with or without OAC) are shown in Table 1. The 
mean age of the patients in the cohort was 78 years, and 
351 patients were female. The compositions of the differ-
ent antithrombotic regimens are shown in Fig.  1. There 
were 301 (36.18%) patients who received OAC therapy 
and 531 (63.82%) who did not receive OAC therapy. The 
patients with OAC were much younger, had a higher 
body mass index (BMI), had higher prevalence of statin 
administration, β-blocker administration, angiotensin 
receptor blocker (ARB), proton pump inhibitors (PPI) 
and APT, and they also had a lower prevalence of heart 
failure, chronic obstructive pulmonary disease, renal 
insufficiency, previous myocardial infarction and diuretic 
administration. No corresponding increase in the pro-
portion of patients receiving OACs could be found with 
the increasing of CHA2DS2-VASc scores (Fig. 2A). Simi-
larly, with the increasing of HAS-BLED score, the per-
centage of patients treated with OACs was not decrease 
significantly (Fig. 2B).

Efficacy and safety of OAC treatment in elderly patients 
with SCAD and AF
During the follow-up period, 375 (45.07%) patients had 
MACEs, including all-cause death in 287 patients, non-
fatal MI in 3 patients, nonfatal stroke in 67 patients, 
and systemic embolism in 18 patients. The incidence of 

MACEs was significantly lower in the patients receiving 
OACs than in the patients not receiving OACs (20.60% 
vs. 58.95%, HR: 0.21, 95% CI: 0.15–0.30, p < 0.001) 
(Table 2).

In terms of safety outcomes, bleeding events occurred 
in 151 (18.15%) patients, including major bleeding 
events (BARC ≥ 3) in 21 (2.52%) and clinically relevant 
bleeding events (BARC ≥ 2) in 44 (5.29%) patients. 
The incidence rate of bleeding events was significantly 
higher with OAC (28.57% vs. 12.24%, HR: 2.66, 95% 
CI: 1.81–3.91, p < 0.001) (Table 2). The incidence of net 
clinical outcomes was significantly lower in the patients 
treated with OACs than in those without OAC treat-
ment (23.26% vs. 58.96%, HR: 0.27, 95% CI: 0.19–0.38, 
p < 0.001) (Table  2). Compared with the patients with-
out OACs treatment, a significant decrease in MACEs 
as well as all-cause death could be found in patients 
treated with OACs within both 1-year and 5-year fol-
low-ups (Figs. 3 and 4). However, no significant different 
for bleeding events (type BARC ≥ 3) could be observed 
between the groups (data not shown).

Efficacy and safety of OAC + APT treatment in elderly 
patients with SCAD and AF
We also performed a subgroup analysis of the effi-
cacy and safety of combined antiplatelet therapy in the 
OAC-treated patient group. Subgroup analyses were 
performed in 159 (52.82%) patients who were given 
both antiplatelet and OAC therapy and in 142 (47.18%) 
patients receiving anticoagulation alone. The char-
acteristics of the patients on combination antiplate-
let therapy were comparable to those of the patients 
on anticoagulation alone, except AF type and statins 

Fig. 1  Prevalence of antithrombotic strategies. OAC: oral anticoagulant; APT: antiplatelet treatment; DOAC: new oral anticoagulant



Page 5 of 11Zhang et al. Thrombosis Journal           (2022) 20:66 	

treatment percentage. After multivariable adjustment, 
the incidence of all-cause death was significantly lower 
in the patients treated with APT than in those without 
APT (5.66% vs. 14.08%, HR: 0.36, 95% CI: 0.16–0.85, 
p = 0.020) (Table 3). However, the incidence of nonfatal 
stroke was significantly higher in the patients treated 
with APT than in those who were not treated with 
APT (11.95% vs. 4.93%, HR: 3.46, 95% CI: 1.35–8.88, 
p = 0.010). In terms of safety outcomes, a higher inci-
dence rate of bleeding events with APT treatment was 
found (32.70% vs. 23.94%, HR: 1.77, 95% CI: 1.04–3.03, 
p = 0.036) (Table 3). No significant difference in the net 
clinical outcomes could be found between the patients 
with and without APT (23.90% vs. 22.54%, HR: 1.30, 95% 
CI: 0.73–2.29, p = 0.372) (Table 3).

Discussion
The main finding of the present study is that OAC 
treatment could significantly reduce the risk of MACEs 
but at the cost of an increased risk of major bleeding 
events in elderly patients with SCAD and AF. How-
ever, the net clinical benefit could still be observed in 
the OAC-treated patients with or without antiplate-
let treatment. This finding indicates that for elderly 
patients with SCAD and AF, the greatest benefit of 
OAC treatment could be obtained in those with a high 
risk of ischemic cardiovascular events but with a low 
risk of bleeding. To the best of our knowledge, the pre-
sent study is the first to provide real-world evidence 
for the individualization of OACs in elderly patients 
with SCAD and AF.

Fig. 2  Distribution of antithrombotic strategies by CHA2DS2-VASc score (A) and HAS-BLED score (B)
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In our study, only 36.18% of the elderly patients with 
both SCAD and AF were treated with OACs. That pro-
portion was comparable to the 44.7% that was recently 
reported in elderly Chinese patients with AF alone [24] 
and the 36.5% that was reported in Chinese AF patients 
with a CHA2DS2-VASc score ≥ 2 [25]. The reason for 
the underutilization of OACs in the present study could 
be attributed to many factors, such as age, type of AF, 
acute myocardial infarction (AMI), PCI, and the con-
comitant use of double antiplatelet therapy (DAPT).

Long-term therapy with OACs has been recommended 
in patients with CAD and AF [8]; however, appropri-
ate antithrombotic treatment was less likely in elderly 
patients with CAD and AF [26], who tend to suffer more 
from ischemic adverse events [8, 27].

Based on the present real-world study, however, we 
found that the antithrombotic strategies in elderly 
patients with SCAD and AF were determined mainly not 
by the risk of cardiovascular ischemic event but by the 
risk of bleeding because, as this study showed, the pro-
portion of OAC-treated patients did not increase with 
increasing CHA2DS2-VASc scores, while had a general 
tendency to decrease with increasing HAS-BLED scores. 
The similar situation was observed in elderly patients 
with ACS and AF [28]. Therefore, although the guidelines 
recommend the administration of OACs in patients with 
CAD and AF without the limitation of age, the actual 
situation is obviously that there is insufficient OAC use 
in the elderly maybe because of the high risk of bleeding. 

The effectiveness of oral OAC in elderly patients with 
SCAD and AF is reflected mainly by the more than 5 
times absolute decrease in all-cause mortality, including 
an approximately 3 times decrease in cardiac death. A 
similar efficacy of OAC treatment was reported in elderly 
patients with AF [24, 29, 30].

However, OAC treatment conferred a higher risk of 
major bleeding in the present elderly cohort. Several 
reasons might account for the high risk of bleeding in 
OAC-treated patients. Among the present OAC-treated 
patients, a total of 63% were treated with direct oral 
anticoagulant (DOAC), and the remaining patients 
were treated with warfarin. Previous studies confirmed 
that in comparison to warfarin, direct oral anticoagu-
lants (DOACs) are uniformly associated with an over-
all reduced risk of intracranial bleeding when used for 
stroke prevention in AF [31], especially in elderly indi-
viduals. Of the 301 included patients receiving OACs, 
112 patients (37.21%) were treated with warfarin, and 189 
(62.79%) were treated with DOACs. However, compared 
with DOACs, warfarin did not increase the total risk of 
major bleeding events.

Among the OAC-treated patients, 6 patients were 
observed to have intracranial bleeding, with 5 treated 
with warfarin and 1 treated with DOAC. Therefore, 
with the wide replacement of warfarin with DOAC in 
AF, the risk of intracranial bleeding could be extensively 
decreased in elderly individuals. Apart from intracra-
nial bleeding, another main source of major bleeding in 

Table 2  Risk of adverse clinical outcomes in patients with or without OAC treatment

MACEs Major adverse cardiovascular events, including all-cause death, non-fatal MI, non-fatal stroke and systemic embolism, OAC Oral anticoagulant, BARC​ Bleeding 
Academic Research Consortium, HR Hazard ratio, CI Confidence interval
a For MACEs, HR was adjusted by the variables including sex, age, BMI, heart failure, renal insufficiency, chronic renal insufficiency, malignant tumor, chronic 
obstructive pulmonary disease, previous myocardial infarction, previous stroke, statins, β-blockers, angiotensin receptor blocker, diuretics, proton pump inhibitors, 
antiplatelet treatment. For bleeding events, HR was adjusted by the variables including sex, age, BMI, heart failure, renal insufficiency, chronic renal insufficiency, 
malignant tumor, chronic obstructive pulmonary disease, previous myocardial infarction, statins, β-blockers, angiotensin receptor blocker, diuretics, proton 
pump inhibitors, antiplatelet treatment, previous bleeding; For net clinical outcomes, HR was adjusted by the variables including sex, age, BMI, heart failure, renal 
insufficiency, chronic renal insufficiency, malignant tumor, chronic obstructive pulmonary disease, previous myocardial infarction, previous stroke, statins, β-blockers, 
angiotensin receptor blocker, diuretics, proton pump inhibitors, antiplatelet treatment, previous bleeding. 
b Net clinical outcomes were defined as MACEs and BARC ≥ 3 type bleeding events

Outcomes with OAC
(n = 301)

without OAC
(n = 531)

Adjusteda

HR (95% CI)
P value

MACEs 62 (20.60) 313 (58.95) 0.21 (0.15–0.30) 0.000

All-cause death 29 (9.63) 258 (48.59) 0.12 (0.08–0.20) 0.000

Cardiac death 12(3.99) 65(12.24) 0.44(0.22–0.86) 0.016

Non-fatal MI 0 (0) 3 (0.56) 0 (0) 0.999

Non-fatal stroke 26 (8.64) 41 (7.72) 1.03 (0.61–1.77) 0.900

Systemic embolism 7 (2.33) 11 (2.07) 1.30 (0.46–3.63) 0.619

Bleedings 86 (28.57) 65 (12.24) 2.66 (1.81–3.91) 0.000

BARC ≥ 3 14 (4.65) 7 (1.32) 4.71 (1.75–12.64) 0.002

BARC ≥ 2 25 (8.31) 19 (3.58) 2.63 (1.36–5.08) 0.004

Net clinical outcomesb 70(23.26) 313(58.96) 0.27(0.19–0.38) 0.000
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the OAC-treated patients was gastrointestinal bleeding 
(n = 7), with 5 treated with DOAC and 2 treated with 
warfarin. Strong evidence has confirmed that DOACs, 
including dabigatran, rivaroxaban, and edoxaban, are 
associated with a higher risk of gastrointestinal bleeding 
[32]. Due to the increased risk of gastrointestinal bleed-
ing compared with warfarin and the reported bleeding 
rates with dabigatran and rivaroxaban when they are used 
for long-term treatment, the updated Beers criteria of the 

2019 American Geriatrics Society have recommended 
caution in the use of DOACs for the treatment of venous 
thromboembolism or AF in adults 75 years or older [33]. 
Thus, DOACs should be prescribed with caution, espe-
cially among elderly patients with high-risk bleeding. Our 
results further illustrate the need for minimizing modifi-
able risk factors for gastrointestinal bleeding in elderly 
patients on DOACs. Despite the higher risk of major 
bleeding in OAC-treated patients, net clinical benefits 

Fig. 3  Kaplan–Meier survival curves for the endpoints of MACEs within a follow-up of 1 year (A) or 5 years (B) in patients with or without OAC. OAC: 
oral anticoagulant
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could be observed in the OAC-treated elderly patients, 
suggesting that the perceived benefits outweighed the 
potential harms posed by the bleeding events.

Recent guidelines recommended that a short course 
of dual therapy with OAC and an antiplatelet agent 
(preferably P2Y12) should be considered as a preferred 
antithrombotic strategy in the therapeutic management 
of patients with both ACS and AF [8, 34]. However, no 

guidelines have been published for OACs in patients 
with SCAD and AF [8, 35]. Therefore, greater efforts to 
improve the administration of OACs in elderly individu-
als with SCAD and AF are necessary.

The efficacy and safety of OAC plus APT treatment 
among patients with SCAD and AF has been investi-
gated, and an increase in bleeding events and a lower 
risk of ischemic events have been described [15, 16, 18, 

Fig. 4  Kaplan–Meier survival curves for the endpoints of All-cause death within a follow-up of 1 year (A) or 5 years (B) in patients with or without 
OAC. OAC: oral anticoagulant
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21, 36]. The early termination of the OAC-ALONE study 
showed that there was no significant difference in the net 
clinical benefits and bleeding events between OAC alone 
and OAC plus APT [37]. The guidelines recommend that 
APT should be added to OAC for SCAD and AF patients 
with a high ischemic risk but not with a high bleeding risk 
[38]. Among the patients enrolled in the present study 
who received OAC treatment, 159 (52.82%) were treated 
with the antiplatelet agent combination. Although OAC 
plus APT could reduce the risk of all-cause mortality, 
the risk of clinically relevant bleeding events (BARC ≥ 2) 
increased. As a consequence, the net clinical benefit 
could not be obtained when OAC was combined with 
APT. Therefore, it is necessary to precisely evaluate the 
indications for the comedication of APT and OAC, espe-
cially in elderly individuals. Interestingly, we found that 
the risk of nonfatal stroke was higher in the patients who 
had treatment that included both OAC and APT. After 
tracing the stroke history of patients with nonfatal stroke, 
we found that the proportion of stroke history was much 
higher in the OAC with APT-treated patients (31.58% vs. 
14.20%). This might partly be attributed to their higher 
prevalence of stroke as endpoints.

Limitation
Several limitations of this study are worth considering. 
First, our observational real-world study demonstrated 
significantly different clinical outcomes between OAC 
and non-OAC therapy in patients with SCAD and AF. 
Due to the insufficient sample size, it was difficult to fur-
ther classify and study the efficacy and safety of various 

anticoagulant drugs for treatment, resulting in insuf-
ficient research on the causes of the high bleeding risk. 
We did not calculate the average dose of anticoagulant 
and antiplatelet agent for each patient, due to the small 
sample size for subgroup analysis of dose titration of dif-
ferent type of medications. Second, the clinical follow-up 
data were all collected by specialized medical staff in the 
department of cardiology. Although the data were vali-
dated, some follow-up data may be biased by the memory 
of patients and their families, which might lead to a pos-
sible risk of recall bias. In addition, the study was based 
on a single center cohort, and the findings need to be fur-
ther validated in large multicenter cohorts.

Conclusion
The net clinical benefits of efficacy and safety could be 
observed in OAC-treated elderly patients with SCAD 
and AF. The benefit is independent of the comedications 
of oral antiplatelet treatment.
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Table 3  Risk of adverse clinical outcomes in OAC treated patients with or without APT treatment

MACEs Major adverse cardiovascular events, including all-cause death, non-fatal MI, non-fatal stroke and systemic embolism, OAC Oral anticoagulant, BARC​ Bleeding 
Academic Research Consortium, HR Hazard ratio, CI Confidence interval
a For MACEs, HR was adjusted by the variables including sex, age, BMI, previous myocardial infarction, previous stroke, statins, persistent atrial fibrillation. For 
bleedings, HR was adjusted by the variables including sex, age, BMI, statins, persistent atrial fibrillation, previous bleeding; For net clinical outcomes, HR was adjusted 
by the variables including sex, age, BMI, statins, persistent atrial fibrillation, previous bleeding, previous myocardial infarction, and previous stroke; 
b Including MACEs and BARC ≥ 3 type bleeding events

Outcomes OAC with APT 
(No.of patients)
(n = 159)

OAC without APT 
(No.of patients)
(n = 142)

Adjusteda

HR (95% CI)
P value

MACEs 33 (20.75) 29 (20.42) 1.18 (0.66–2.12) 0.583

All-cause death 9(5.66) 20(14.08) 0.36(0.16–0.85) 0.020

Non-fatal MI 0(0) 0(0) - -

Non-fatal stroke 19(11.95) 7(4.93) 3.46(1.35–8.88) 0.010

Systemic embolism 5(3.14) 2(1.41) 2.64(0.46–15.33) 0.278

Bleedings 52(32.70) 34 (23.94) 1.77(1.04–3.03) 0.036

BARC ≥ 3 9(5.66) 5(3.52) 2.03(0.63–6.52) 0.235

BARC ≥ 2 18(11.32) 7(4.93) 2.71(1.07–6.90) 0.036

Net clinical outcomesb 38(23.90) 32(22.54) 1.30(0.73–2.29) 0.372



Page 10 of 11Zhang et al. Thrombosis Journal           (2022) 20:66 

Availability of data and materials
The data used to support the findings of this study are available from the cor-
responding author (yinto​ng301@​163.​com) upon request.

Declarations

Ethics approval and consent to participate
The studies involving human participants were reviewed and approved by 
the institutional ethics committee of the Chinese PLA General Hospital. The 
patients/participants provided their written informed consent to participate 
in this study.

Consent for publication
Yes.

Competing interests
None.

Received: 24 July 2022   Accepted: 17 October 2022

References
	1.	 Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson 

AP, Chamberlain AM, Chang AR, Cheng S, Das SR, et al. Heart Disease and 
Stroke Statistics-2019 Update: a report from the American Heart Associa-
tion. Circulation. 2019;139:e56–528.

	2.	 Wang J, Yang YM, Zhu J. Mechanisms of new-onset atrial fibrillation 
complicating acute coronary syndrome. Herz. 2015;40(Suppl 1):18–26.

	3.	 Kralev S, Schneider K, Lang S, Suselbeck T, Borggrefe M. Incidence and 
severity of coronary artery disease in patients with atrial fibrillation 
undergoing first-time coronary angiography. PLoS One. 2011;6:e24964.

	4.	 Hohnloser SH, Crijns HJ, van Eickels M, Gaudin C, Page RL, Torp-Pedersen 
C, Connolly SJ. Effect of dronedarone on cardiovascular events in atrial 
fibrillation. N Engl J Med. 2009;360:668–78.

	5.	 Saglietto A, Varbella V, Ballatore A, Xhakupi H, Ferrari GM, Anselmino M. 
Prognostic implications of atrial fibrillation in patients with stable coro-
nary artery disease: a systematic review and meta-analysis of adjusted 
observational studies. Rev Cardiovasc Med. 2021;22:439–44.

	6.	 Zielonka A, Tkaczyszyn M, Mende M, Nowak W, Rekucki K, Soczomski 
P, Zieliński M, Pociupany R, Wilkins A, Banasiak W, et al. Atrial fibrillation 
in outpatients with stable coronary artery disease: results from the 
multicenter RECENT study. Pol Arch Med Wewn. 2015;125:162–71.

	7.	 Malkin CJ, Prakash R, Chew DP. The impact of increased age on out-
come from a strategy of early invasive management and revascularisa-
tion in patients with acute coronary syndromes: retrospective analysis 
study from the ACACIA registry. BMJ Open. 2012;2:e000540.

	8.	 Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstrom-Lundqvist 
C, Boriani G, Castella M, Dan GA, Dilaveris PE, et al. 2020 ESC Guidelines 
for the diagnosis and management of atrial fibrillation developed 
in collaboration with the European Association for Cardio-Thoracic 
Surgery (EACTS): the task force for the diagnosis and management of 
atrial fibrillation of the European Society of Cardiology (ESC) devel-
oped with the special contribution of the European Heart Rhythm 
Association (EHRA) of the ESC. Eur Heart J. 2021;42:373–498.

	9.	 Lip GYH, Collet JP, Haude M, Byrne R, Chung EH, Fauchier L, Halvorsen 
S, Lau D, Lopez-Cabanillas N, Lettino M, et al. 2018 Joint European 
consensus document on the management of antithrombotic therapy 
in atrial fibrillation patients presenting with acute coronary syndrome 
and/or undergoing percutaneous cardiovascular interventions: a 
joint consensus document of the European Heart Rhythm Associa-
tion (EHRA), European Society of Cardiology Working Group on 
Thrombosis, European Association of Percutaneous Cardiovascular 
Interventions (EAPCI), and European Association of Acute Cardiac Care 
(ACCA) endorsed by the Heart Rhythm Society (HRS), Asia-Pacific Heart 
Rhythm Society (APHRS), Latin America Heart Rhythm Society (LAHRS), 
and Cardiac Arrhythmia Society of Southern Africa (CASSA). Europace. 
2019;21:192–3.

	10.	 Welsh RC, Roe MT, Steg PG, James S, Povsic TJ, Bode C, Gibson CM, 
Ohman EM. A critical reappraisal of aspirin for secondary prevention in 
patients with ischemic heart disease. Am Heart J. 2016;181:92–100.

	11.	 January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland JC Jr, 
Conti JB, Ellinor PT, Ezekowitz MD, Field ME, et al. 2014 AHA/ACC/HRS 
guideline for the management of patients with atrial fibrillation: a report 
of the American College of Cardiology/American Heart Association Task 
Force on Practice Guidelines and the Heart Rhythm Society. J Am Coll 
Cardiol. 2014;64:e1-76.

	12.	 Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, Castella M, 
Diener HC, Heidbuchel H, Hendriks J, et al. 2016 ESC guidelines for the 
management of atrial fibrillation developed in collaboration with EACTS. 
Rev Esp Cardiol (Engl Ed). 2017;70:50.

	13.	 Yong CM, Ungar L, Abnousi F, Asch SM, Heidenreich PA. Racial differences 
in quality of care and outcomes after acute coronary syndrome. Am J 
Cardiol. 2018;121:1489–95.

	14.	 Volgman AS, Palaniappan LS, Aggarwal NT, Gupta M, Khandelwal A, 
Krishnan AV, Lichtman JH, Mehta LS, Patel HN, Shah KS, et al. Athero-
sclerotic cardiovascular disease in South Asians in the United States: 
epidemiology, risk factors, and treatments: a scientific statement from the 
American Heart Association. Circulation. 2018;138:e1–34.

	15.	 Hamon M, Lemesle G, Tricot O, Meurice T, Deneve M, Dujardin X, Brufau 
JM, Bera J, Lamblin N, Bauters C. Incidence, source, determinants, and 
prognostic impact of major bleeding in outpatients with stable coronary 
artery disease. J Am Coll Cardiol. 2014;64:1430–6.

	16.	 Lemesle G, Ducrocq G, Elbez Y, Van Belle E, Goto S, Cannon CP, Bauters C, 
Bhatt DL, Steg PG, Investigators R. Vitamin K antagonists with or without 
long-term antiplatelet therapy in outpatients with stable coronary artery 
disease and atrial fibrillation: Association with ischemic and bleeding 
events. Clin Cardiol. 2017;40:932–9.

	17.	 Angiolillo DJ, Goodman SG, Bhatt DL, Eikelboom JW, Price MJ, Moliterno 
DJ, Cannon CP, Tanguay JF, Granger CB, Mauri L, et al. Antithrombotic 
therapy in patients with atrial fibrillation treated with oral anticoagula-
tion undergoing percutaneous coronary intervention: a North American 
Perspective-2018 update. Circulation. 2018;138:527–36.

	18.	 Patti G, Pecen L, Lucerna M, Huber K, Rohla M, Renda G, Siller-Matula J, 
Schnabel RB, Cemin R, Kirchhof P, De Caterina R. Outcomes of anticoagu-
lated patients with atrial fibrillation treated with or without antiplatelet 
therapy - a pooled analysis from the PREFER in AF and PREFER in AF 
PROLONGATON registries. Int J Cardiol. 2018;270:160–6.

	19.	 Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, Castella M, 
Diener HC, Heidbuchel H, Hendriks J, et al. 2016 ESC Guidelines for the 
management of atrial fibrillation developed in collaboration with EACTS. 
Eur Heart J. 2016;37:2893–962.

	20.	 Valgimigli M, Bueno H, Byrne RA, Collet JP, Costa F, Jeppsson A, Juni P, Kas-
trati A, Kolh P, Mauri L, et al. 2017 ESC focused update on dual antiplatelet 
therapy in coronary artery disease developed in collaboration with 
EACTS. Eur J Cardiothorac Surg. 2018;53:34–78.

	21.	 Fischer Q, Georges JL, Le Feuvre C, Sharma A, Hammoudi N, Berman E, 
Cohen S, Jolivet I, Silvain J, Helft G. Optimal long-term antithrombotic 
treatment of patients with stable coronary artery disease and atrial fibril-
lation: “OLTAT registry.” Int J Cardiol. 2018;264:64–9.

	22.	 Wu Y, Wang G, Dong L, Qin L, Li J, Yan H, Guo W, Feng X, Zou Y, Wang Z, 
et al. Assessment of the CHA(2)DS(2)-VASc score for the prediction of 
death in elderly patients with coronary artery disease and atrial fibrilla-
tion. Front Cardiovasc Med. 2021;8:805234.

	23.	 Lip GYH, Collet JP, Caterina R, Fauchier L, Lane DA, Larsen TB, Marin F, 
Morais J, Narasimhan C, Olshansky B, et al. Antithrombotic therapy in 
atrial fibrillation associated with valvular heart disease: a joint consensus 
document from the European Heart Rhythm Association (EHRA) and 
European Society of Cardiology Working Group on Thrombosis, endorsed 
by the ESC Working Group on Valvular Heart Disease, Cardiac Arrhythmia 
Society of Southern Africa (CASSA), Heart Rhythm Society (HRS), Asia 
Pacific Heart Rhythm Society (APHRS), South African Heart (SA Heart) 
Association and Sociedad Latinoamericana de Estimulacion Cardiaca y 
Electrofisiologia (SOLEACE). Europace. 2017;19:1757–8.

	24.	 Guo Y, Kotalczyk A, Imberti JF, Wang Y, Lip GYH. Quality indicators in the 
management of elderly Chinese patients with atrial fibrillation: a report 
from the optimal thromboprophylaxis in elderly Chinese patients with 
atrial fibrillation (ChiOTEAF) registry. Eur Heart J Qual Care Clin Outcomes. 
2021;qcab057.

yintong301@163.com


Page 11 of 11Zhang et al. Thrombosis Journal           (2022) 20:66 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	25.	 Chang SS, Dong JZ, Ma CS, Du X, Wu JH, Tang RB, Xia SJ, Guo XY, Yu RH, 
Long DY, et al. Current status and time trends of oral anticoagulation use 
among Chinese patients with nonvalvular atrial fibrillation: the Chinese 
atrial fibrillation registry study. Stroke. 2016;47:1803–10.

	26.	 Guimarães PO, Zakroysky P, Goyal A, Lopes RD, Kaltenbach LA, Wang TY. 
Usefulness of antithrombotic therapy in patients with atrial fibrillation 
and acute myocardial infarction. Am J Cardiol. 2019;123:12–8.

	27.	 Erez A, Goldenberg I, Sabbag A, Nof E, Zahger D, Atar S, Pollak A, 
Dobrecky-Merye I, Beigel R, Matetzky S, et al. Temporal trends and out-
comes associated with atrial fibrillation observed during acute coronary 
syndrome: real-world data from the Acute Coronary Syndrome Israeli 
Survey (ACSIS), 2000–2013. Clin Cardiol. 2017;40:275–80.

	28.	 Wu Y, Liu H, Qin L, Wang Y, Zhang S, Wang Z, Zou Y, Yin T. Efficacy and 
safety of antithrombotic therapy with oral anticoagulants in real-world 
elderly patients with acute coronary syndrome and atrial fibrillation. Front 
Cardiovasc Med. 2022;9:923684.

	29.	 Winijkul A, Kaewkumdee P, Yindeengam A, Krittayaphong R. Characteris-
tics and antithrombotic treatment patterns of patients with concomitant 
coronary artery disease and atrial fibrillation from Thailand’s COOL-AF 
registry. BMC Cardiovasc Disord. 2021;21:117.

	30.	 Gabet A, Chatignoux E, Grave C, Vallée A, Tuppin P, Béjot Y, Olié V. Stroke 
incidence and death in atrial fibrillation patients newly treated with direct 
oral anticoagulants. Clin Epidemiol. 2021;13:131–40.

	31.	 Chatterjee S, Sardar P, Biondi-Zoccai G, Kumbhani DJ. New oral anti-
coagulants and the risk of intracranial hemorrhage: traditional and 
Bayesian meta-analysis and mixed treatment comparison of randomized 
trials of new oral anticoagulants in atrial fibrillation. JAMA Neurol. 
2013;70:1486–90.

	32.	 Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL, 
Waldo AL, Ezekowitz MD, Weitz JI, Spinar J, et al. Edoxaban versus warfarin 
in patients with atrial fibrillation. N Engl J Med. 2013;369:2093–104.

	33.	 By the American Geriatrics Society Beers Criteria Update Expert P. 
American Geriatrics Society 2019 Updated AGS Beers Criteria(R) for 
Potentially Inappropriate Medication Use in Older Adults. J Am Geriatr 
Soc. 2019;2019(67):674–94.

	34.	 Mumoli N, Amellone C, Antonelli G, Augello G, Cloro C, D’Alleva A, 
Ascenzo LD, Imbalzano E, Masala R, Riccioni G, et al. Clinical discussions in 
antithrombotic therapy management in patients with atrial fibrillation: a 
delphi consensus panel. CJC Open. 2020;2:641–51.

	35.	 Yasuda S, Kaikita K, Akao M, Ako J, Matoba T, Nakamura M, Miyauchi K, 
Hagiwara N, Kimura K, Hirayama A, et al. Antithrombotic therapy for atrial 
fibrillation with stable coronary disease. N Engl J Med. 2019;381:1103–13.

	36.	 Lee SR, Rhee TM, Kang DY, Choi EK, Oh S, Lip GYH. Meta-analysis of oral 
anticoagulant monotherapy as an antithrombotic strategy in patients 
with stable coronary artery disease and nonvalvular atrial fibrillation. Am 
J Cardiol. 2019;124:879–85.

	37.	 Matsumura-Nakano Y, Shizuta S, Komasa A, Morimoto T, Masuda H, 
Shiomi H, Goto K, Nakai K, Ogawa H, Kobori A, et al. Open-label rand-
omized trial comparing oral anticoagulation with and without single 
antiplatelet therapy in patients with atrial fibrillation and stable coronary 
artery disease beyond 1 year after coronary stent implantation. Circula-
tion. 2019;139:604–16.

	38.	 Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano 
C, Prescott E, Storey RF, Deaton C, Cuisset T, et al. 2019 ESC Guidelines 
for the diagnosis and management of chronic coronary syndromes. Eur 
Heart J. 2020;41:407–77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Efficacy and safety of oral anticoagulants in elderly patients with stable coronary artery disease and atrial fibrillation
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Patients
	Outcomes and follow-ups
	Statistical analysis

	Results
	Patient characteristics
	Efficacy and safety of OAC treatment in elderly patients with SCAD and AF
	Efficacy and safety of OAC + APT treatment in elderly patients with SCAD and AF

	Discussion
	Limitation

	Conclusion
	Acknowledgements
	References


