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Abstract
Introduction: Long term management of patients with stable coronary artery disease of >1year after myocardial infarction (MI) or
percutaneous coronary intervention and atrial fibrillation is unclear. Current guidelines recommend using oral anti-coagulation (OAC)
alone although the recommendation is weak and there is low quality evidence. Two new randomized control trials (RCTs) were
published recently. We conducted an updated meta-analysis to evaluate the effect of these studies on patient outcomes

Objective:To conduct a systematic review andmeta-analysis of published RCTs and observational studies to compare OAC alone
versus OAC plus single anti-platelet therapy.

Methods: Electronic searches were conducted using appropriate terms from 3 databases. Relevant studies included. Data
extracted and analysis were performed using STATA.

Measurements: Summary statistics were pooled and measured for primary and secondary outcomes of both treatment arms.

Main results: Eight studies involving 10,120 patients were included for the analysis. Five thousand two hundred thirty-seven
patients were on combination therapy while 4883 were on OAC alone. There was no statistically significant difference in the primary
outcome of major adverse cardiac events (hazard ratio [HR] 1.067; 95% confidence interval [CI] 0.912–1.249; P value .417). There
was no statistically significant difference even in the measured secondary outcomes namely all cause mortality (HR 1.048; 95% CI
0.830–1.323; P value .695), cardiovascular mortality (HR 0.863; 95% CI 0.593–1.254; P value .439). However, we found statistically
significant difference between the 2 groups in the incidence of MI with higher incidence in mono therapy group (HR 1.229; 95% CI
1.011–1.495; P value .039) and higher incidence of major bleeding in the combination therapy group in the subgroup analysis (HR
0.649; 95% CI 0.464–0.907; P value .011).

Conclusion: We found no reduction of major adverse cardiac event between combination therapy and mono therapy. Although
mono therapy showed increased risk of major bleeding overall, subgroup analysis of the RCTs showed increased risk of major
bleeding in the combination therapy group. MI was higher in the mono therapy group compared to the combination therapy group,
however this outcome was not reproducible in the subgroup analysis of the RCTs.

Abbreviations: AF = atrial fibrillation, CAD = coronary artery disease, CI = confidence interval, HR = hazard ratio, MACE =major
adverse cardiac event, MI=myocardial infarction, OAC= oral anti-coagulation, RCTs= randomized control trials, SAPT= single anti-
platelet therapy.
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Table 1

Demographics.

PUBMED EMBASE
COCHRANE
LIBRARY

(1) Atrial Fibrillation 56,873 174,466 12,221
(2) A fib 1696 7954 356
(3) A-Fib 66 474 27
(4) afib 56,903 1380 83
(5) Stable Coronary Artery Disease 8471 5753 3350
(6) Stable Coronary 26,771 7411 3877
(7) Stable CAD 2882 3162 949
(8) CAD 33,094 100,344 4609
(9) Coronary Artery Disease 116,742 252,101 23,577
(10) Single antiplatelet therapy 1653 2255 2126
(11) Antiplatelet therapy 18,364 19,812 5101
(12) Aspirin 37,925 118,937 13,643
(13) Clopidogrel 10,886 61,490 5506
14 Plavix 10,918 3368 242
15 Py2Y12 inhibitors 2435 1747 781
16 Py2Y12 inhibitor 2435 2360 781
17 Antithrombotic therapy 10,128 21,004 1907
18 antithromb

∗
31,364 97,975 5134

19 DAPT 1419 4726 5134
20 [#5 or #6 or #7] and [#1 or
#2 or #3 or #4] and [#11]

1557 1360 21
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1. Introduction

Coronary artery disease (CAD) has a significant and independent
association with atrial fibrillation (AF).[1] Nearly 30% of the
patients with CAD have associated AF.[2] Although data from
Danish registries suggest that prior myocardial infarction (MI) is
an independent risk factor for stroke,[3] AF augments the risk
further in such patients.[4] The cornerstone of AF management is
ischemic stroke prevention with anti-coagulation. Long-term use
of aspirin is essential in reducing the risk of major cardiovascular
events by nearly 25% in patients with CAD.[5] This poses a
challenge in balancing bleeding risk versus insufficient anti-
thrombosis. As non-modifiable risk factors such as age pose a
major challenge to avert risk of bleeding as well as stroke
prevention, it is essential to address the factors that can be
modified.[6] Concomitant use of anti-platelet therapy is one such
modifiable factor. Current guidelines from CHEST society
suggest using oral anti-coagulation (OAC) therapy alone rather
than a combination of OAC therapy and single anti-platelet
combination therapy (SAPT), however this recommendation
remains weak with low quality evidence since the majority of the
data on this topic comes from observational and prospective
cohort studies.[7] Recently 2 randomized control trials (RCTs)
have been conducted assessing OAC alone versus OAC+SAPT
for management of stable CAD with AF. The OAC-ALONE
trial,[8] which was conducted in Japan, was an underpowered
RCT leading to inconclusive outcomes. The AFIRE trial,[9] which
was also conducted in Japan, is a recent addition to the available
data. Hence, we conducted a systematic review and performed an
updated meta-analysis of the available data from observational
studies and RCTs to analyze the safety profile and efficacy
between OAC mono therapy and combined OAC and anti-
platelet therapy.
2. Methods

Standard method was followed to conduct systematic review and
meta-analysis.
Data sources & search strategy (Table 1, Supplemental Fig. 1

http://links.lww.com/MD/G526). A database search of all original
research articles was conducted using PubMed,Ovid/Embase, and
the Cochrane Library until June 11, 2020 using the following
search terms: “stable coronary artery disease”, “stable coronary”,
“coronary artery disease”OR“CAD”,“atrialfibrillation”OR“a-
fib”,“afib”,“afib”,“anti thrombotic”“oral anticoagulation”OR
“OAC”, “anti platelet”OR “aspirin”. No limitation to language,
study type was implemented. Species was limited to humans. All
search results were compiled in a citation program, Mendeley©

(Mendeley Ltd), and filtered for duplicates.
Study selection: Inclusion criteria for the studies were as

follows. The study should include patients with stable CAD and
AF. The study design should have included a follow up of at least
1year. A comparison of safety and efficacy between OAC and
OAC+SAPT be reported. Primary and secondary clinical
outcomes explicitly mentioned or presented in a derivable
way. Studies that measured acute management of CAD with AF
immediately after percutaneous intervention were excluded, we
also excluded studies that did not clearly define study arms and
did not include both arms of treatment. Literature reviews, case
reports, case studies were also excluded. Heterogeneity was
anticipated considering different study designs, study population
of the included studies.
2

Screening: After duplicates were removed, 2 authors (Srikanth
Malladi & Kewan Hamid) independently screened titles and
abstracts by following the PRISMA IPD flow diagram.[10] If the
full abstract was not available or was not clear, the full article was
obtained and reviewed for possible inclusion. References of select
studies were also searched to find studies relevant to our meta-
analysis. Corresponding authors were contacted for important
data that were not available in the published article or
supplement. The principal investigator (AS) resolved any
disagreements between the authors.
Data extraction: Two independent reviewers (SrikanthMalladi

& Nitin Pendyala) extracted the estimates of hazard ratio (HR)
with 95% confidence interval (CI). In addition, study design, size,
setting, patient population; all primary and secondary outcomes
that were clearly reported were also extracted.
Statistical analyses: Statistical analyses were performed using

STATA© IC/64 software (version 15, College Station, TX).
Statistics were pooled using a random effect model with inverse
variance. We calculated a pooled HR with 95% CI with Der
Simonian- Laird method. We measured 2-sided P values for each
outcome; statistical significance was determined by a 2-tailed P
value <.05. Heterogeneity among studies is reported using the
Cochrane Q, I2, modified H2, and tau2.
Publication bias of the studies included was assessed using a

funnel plot with Begs and Egger test for quantitative assessment.
A value of 0.05 or less combined with asymmetry in the funnel
plot would indicate publication bias (Fig. 1). Primary outcome
was major adverse cardiac event (MACE), which can be defined
as a composite of all cause death, MI, stroke or systemic
embolism. Secondary outcomes measured were all cause
mortality, MI, major bleeding, cardiovascular death, and
systemic thromboembolism. Since our meta-analysis included
both observational and RCTs, subgroup analysis of 2 RCTs were
obtained. Incidence of hemorrhagic and ischemic stroke, which

http://links.lww.com/MD/G526


Figure 1. Publication bias assessment for major adverse cardiac events. Begg funnel with pseudo 95% confidence limits. Funnels plot is symmetrical and infers no
publication bias and low heterogeneity with P value using Egger test.
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was not clearly identified in the observational studies, was
analyzed in the RCTs.

3. Results

A total of (n=404) studies were identified through electronic
database searches. Four hundred three studies were left after
duplicates were removed, 382 were excluded based on title and
abstract, 21 were completely revised for inclusion, and 8 studies,
6 observational,[8,11–15] 2 RCTs[8,16] with total of 10,120 patients
were included. Study characteristics of studies included are
shown in (Table 2). Five thousand two hundred thirty-seven
patients were on combination therapy while 4883 were on OAC
alone. With demographics showed 73.8% males and 26.2%
females with mean age of 73.25years (Table 2). All 5
observational studies used vitamin K antagonist as OAC with
or without anti-platelet therapy based on study arm, anti-platelet
used were either aspirin or clopidogrel, mean duration of follow
up was approximately 1.7years. While RCTs used either vitamin
K antagonists or newer OAC with or without above anti-platelet
therapy, with a mean follow up duration of 6.1years,
approximately 50% patients with paroxysmal AF.
Our analysis showed higher incidence of hemorrhagic stroke

when OAC was combined with an anti-platelet drug (HR 0.417;
95% CI 0.179–0.973; P value .043) (Fig. 2). We also found
higher incidence of bleeding when OAC was combined with an
anti-platelet drug (HR 1.656; 95% CI 1.03–2.663; P value .038)
(Fig. 2) which was also found in the subgroup analysis of the 2
RCTs (HR 0.649; 95% CI 0.464–0.907; P value .011) (Fig. 3).
We found higher incidence MI in OAC alone group (HR 1.229;
95% CI 1.011–1.495; P value .039) (Fig. 2) but this difference
was not seen in the subgroup analysis of the 2 RCTs included in
the study (HR 1.783; 95%CI 0.774–4.109; P value .174) (Fig. 1).
We found no difference between the 2 treatment groups in the

incidence of MACEs (HR 1.067; 95% CI 0.912–1.249; P value
.417), all-cause mortality (HR 1.048; 95% CI 0.830–1.323;
3

P value .695), cardiovascular mortality (HR 0.863; 95% CI
0.593–1.254; P value .439), systemic embolism (HR 0.969; 95%
CI 0.798–1.177; P value .753), and ischemic stroke (HR 0.811;
95% CI 0.512–1.286; P value .374) (Figs. 2 and 4).
In the subgroup analysis of 2 included RCTs also we found no

significant difference inMACE (HR 0.934; 95%CI 0.652–1.337;
P value .708), all-cause mortality (HR 0.836; 95% CI 0.360–
1.941; P value .676), cardiovascular mortality (HR 0.806; 95%
CI 0.410–1.585; P value .532), and systemic embolism (HR 1.04;
95% CI 0.632–1.712; P value 0.877) (Fig. 3).
Stent thrombosis was only reported in 2 studies with negligible

numbers indicating comparable efficiency between both arms of
treatment.
4. Discussion

The purpose of this updated systematic review and meta-analysis
was to compare combination OAC+SAPT versus OAC mono
therapy in patients with chronic stable CAD andAF. Our analysis
showed no difference between the 2 groups in regards to primary
measured outcome (MACE), these results were unchanged in
subgroup analysis of 2 included RCTs (Figs. 1 and 2). This
finding is consistent with all the studies included in our meta-
analysis except Patti et al[15] (HR 1.84; 95% CI 1.01–3.37;
P= .048). Since basic patient characteristics that were receiving
combination OAC+SAPT were not clear in this study, it is
uncertain whether patients who were on combination OAC+
SAPT were sicker with multiple co-morbidities.[15] This could
further be explained by the fact that bleeding precluded
continued usage of medication, which puts the patients at
thrombotic risk.[15] Secondary measured outcomes included; all-
cause mortality, cardiovascular mortality, stroke and systemic
embolism, MI, major bleeding.
We found no statistically significant differences between the 2

groups in all-cause mortality, cardiovascular mortality, ischemic
stroke and systemic embolism, these findings are generally

http://www.md-journal.com


T
a
b
le

2

G
en

er
al

ch
ar
ac

te
ri
st
ic
s
o
f
th
e
st
ud

ie
s
in
cl
ud

ed
.

Fi
rs
t
au
th
or

of
st
ud

y
St
ud
y

pe
rio

d
St
ud

y
de
si
gn

OA
C
al
on
e

(n
=
no
.

of
pa
tie
nt
s)

OA
C
+
AP

T
(n
=
no
.

of
pa
tie
nt
s)

Ty
pe

of
OA

C
Ty
pe

of
SA

PT
De

fi
ni
tio

n
of

M
AC

E
De

fi
ni
tio

n
of

Bl
ee
di
ng

De
fi
ni
tio

n
of

st
ro
ke

M
ea
n

ag
e

(y
rs
)

M
al
e

Ty
pe

of
st
en
ts

Fo
llo
w

up
du

ra
tio

n

La
m
be
rts

(2
01
4)

(a
sp
iri
n)

20
02
–
20
11

Ob
se
rv
at
io
na
l

re
gi
st
ry

95
0

14
71

VK
A

As
pi
rin

M
I/c
or
on
ar
y
de
at
h

IS
TH

m
aj
or

Isc
he
m
ic
+
sy
st
em

ic
th
ro
m
bo
em

bo
lis
m

73
.4

66
.1
0%

NR
1
yr

La
m
be
rts

(2
01
4)

(c
lo
pi
do
gr
el
)

20
02
–
20
11

Ob
se
rv
at
io
na
l

re
gi
st
ry

95
0

32
2

VK
A

Cl
op
id
og
re
l

M
I/c
or
on
ar
y
de
at
h

IS
TH

m
aj
or

Isc
he
m
ic
+
sy
st
em

ic
th
ro
m
bo
em

bo
lis
m

73
64
.2
0%

NR
1
yr

Ha
m
on

(2
01
4)

20
10
–
20
11

Pr
os
pe
ct
ive

co
ho
rt

11
9

34
2

VK
A

As
pi
rin

or
cl
op
id
og
re
l

Ca
rd
io
va
sc
ul
ar

de
at
h/
M
I/

no
n-
he
m
or
rh
ag
ic

st
ro
ke

BA
RC

≥
3

No
t
re
po
rte
d

66
.9

77
.8

BM
S
or

DE
S

2
yr
s

Le
m
es
le
(2
01
7)

20
03
–
20
04

Pr
os
pe
ct
ive

co
ho
rt

14
81

86
6

VK
A

As
pi
rin

or
cl
op
id
og
re
l

Ca
rd
io
va
sc
ul
ar

de
at
h/
M
I/

st
ro
ke

Re
qu
iri
ng

ho
sp
ita
liz
at
io
n/

tra
ns
fu
si
on

No
t
re
po
rte
d

73
.2

71
.2
0%

NR
4
yr
s

Fi
sc
he
r
(2
01
8)

20
10
–
20
15

Ob
se
rv
at
io
na
l

re
gi
st
ry

17
2

43
4

VK
A
or

DO
AC

As
pi
rin

or
cl
op
id
og
re
l

Ca
rd
io
va
sc
ul
ar

de
at
h/
M
I/

is
ch
em

ic
st
ro
ke

TI
M
Ib
le
ed
in
g

re
qu
iri
ng

m
ed
ic
al

at
te
nt
io
n

No
t
re
po
rte
d

76
68
.9
0%

BM
S
or

DE
S

2.
8
yr
s

Pa
tti
(2
01
8)

20
12
–
20
16

Ob
se
rv
at
io
na
l

re
gi
st
ry

71
0

34
8

VK
A
or

DO
AC

As
pi
rin

or
cl
op
id
og
re
l

Ac
ut
e
co
ro
na
ry

sy
nd
ro
m
e

IS
TH

m
aj
or

No
t
re
po
rte
d

74
.1

78
.6
0%

BM
S
or

DE
S

1
yr

M
at
su
m
ur
a-
Na
ka
no

(2
01
8)

20
13
–
20
16

Ra
nd
om

ize
d

co
nt
ro
lt
ria
l

34
4

34
6

VK
A
or

DO
AC

As
pi
rin

or
cl
op
id
og
re
l

Ca
rd
io
va
sc
ul
ar

de
at
h/
M
I/

is
ch
em

ic
st
ro
ke
/

sy
st
em

ic
em

bo
lis
m

IS
TH

m
aj
or

St
ro
ke

or
sy
st
em

ic
em

bo
lis
m

75
.1

85
.2
0%

BM
S
or

DE
S

2.
5
yr
s

Ya
su
da

(2
01
9)

20
15
–
20
17

Ra
nd
om

ize
d

co
nt
ro
lt
ria
l

11
07

11
08

DO
AC

As
pi
rin

or
P2
Y1
2

Ca
rd
io
va
sc
ul
ar

an
d
no
n-

ca
rd
io
va
sc
ul
ar

de
at
h/

M
I/i
sc
he
m
ic
st
ro
ke
/

sy
st
em

ic
em

bo
lis
m

IS
TH

m
aj
or

Isc
he
m
ic
+
sy
st
em

ic
th
ro
m
bo
em

bo
lis
m

74
.3

79
.0
0%

BM
S
or

DE
S

23
m
os

AP
T
=
an
ti-
pl
at
el
et
th
er
ap
y,
BA
RC

=
Bl
ee
di
ng

Ac
ad
em

ic
Re
se
ar
ch

Co
ns
or
tiu
m
,B
M
S
=
ba
re
-m
et
al
st
en
t,
DE
S
=
dr
ug
-e
lu
tin
g
st
en
t,
DO

AC
=
di
re
ct
or
al
an
ti-
co
ag
ul
an
t,
IS
TH

=
In
te
rn
at
io
na
lS
oc
ie
ty
on

Th
ro
m
bo
si
s
an
d
He
m
os
ta
si
s,
M
AC

E
=
m
aj
or
ad
ve
rs
e
ca
rd
ia
c
ev
en
t,
M
I=

m
yo
ca
rd
ia
l

in
fa
rc
tio
n,

NR
=
no
t
re
po
rte
d,

OA
C
=
or
al
an
ti-
co
ag
ul
at
io
n,

SA
PT

=
si
ng
le
an
ti-
pl
at
el
et

th
er
ap
y,
VK
A
=
vit
am

in
K
an
ta
go
ni
st
.

Malladi et al. Medicine (2021) 100:48 Medicine

4



Figure 2. Forest plot comparing measured outcome between OAC alone versus OAC and SAPT combination. Values less than 1 favor oral anti-coagulation alone
therapy (OAC). Values greater 1 favor oral anti-coagulation+single anti-platelet combination therapy (OAC+SAPT).
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consistent with the studies included, with the exceptions of
AFIRE. AFIRE study showed significant increase in mortality
with OAC+SAPT group.[9] This could be because the number of
non-cardiac deaths in the combination therapy group was twice
the number of non-cardiac deaths in the mono therapy group.We
do not know the cause of death in these patients, and could be due
to other causes like occult cancer.[16] Importantly, the AFIRE trial
found an increase in cardiovascular mortality in patients with
OAC+SAPT combination, which is in contrast with the existing
data and is currently under investigation in the AFIRE trial.
There were statistically significant differences in other

secondary measured outcomes including MI and major bleeding.
These results were reproducible in subgroup analysis of the 2
included RCTs for major bleeding but not for MI (Fig. 1). In case
of major bleeding these findings are observed in all the studies
included. The OAC-ALONE trial had more than 5 times higher
incidence of major bleeding in combination therapy group
compared with OAC mono therapy. Similarly, AFIRE trial also
revealed higher risk of major bleeding in combination therapy
versus OAC mono therapy (2.67% vs 1.62% events per patient-
year) (P= .01). Patti et al[15] showed bleeding profile was 2.3
5

times higher in patients who received combination OAC+SAPT
versus OAC mono therapy no matter the baseline bleeding
profile.
Hemorrhagic stroke was reported in the included RCTs only,

updated meta-analysis showed increased risk of hemorrhagic
stroke in combination therapy versus OACmono therapy, which
is in line with the AFIRE trail. However, OAC-ALONE trial did
not increase hemorrhagic stroke possibly because stringent anti-
coagulation was not reported in this group when compared to the
OAC mono therapy group as it was an open-label trial.
Anti-thrombotic strategy in AF and stable CAD requires a

balance between effective stroke prevention and avoiding stent
thrombosis while carefully balancing the risk of bleeding.
Available data are limited to 4 observational registries, 2
prospective cohorts, and 2 RCTs. Additionally, prior meta-
analysis conducted by Lee et al[17], published previously in 2019,
contained inaccuracies in data extraction of Patti et al and
Matsumura et al in the categories of MACEs, major bleeding, all
cause death variable, resulting in potentially erroneous conclu-
sion[15] which is why we believed it is imperative to conduct an
updated systematic review and meta-analysis.

http://www.md-journal.com


Figure 3. Subgroup analysis of measured outcomes. Values less than 1 favor oral anti-coagulation alone therapy (OAC). Values greater 1 favor oral anti-
coagulation+single-anti-platelet combination therapy (OAC+SAPT).

igure 4. Systemic embolism in oral anti-coagulation alone therapy (OAC) alone versus oral anti-coagulation+single anti-platelet combination therapy (OAC+
APT). Values less than 1 favor oral anti-coagulation alone therapy (OAC). Values greater 1 favor oral anti-coagulation+single anti-platelet combination therapy
AC+SAPT).
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Our study has several limitations. Firstly, our findings are
significantly limited by the limitations of the studies included,
such as observational nature of some of the studies and their lack
of randomization. Two arms of the treatment in most of the
studies included were not equal, which may have affected the
observed outcomes.
Another limitation is observed heterogeneity; some degree of

heterogeneity is certain in meta-analysis and can pose a challenge
in interpretation of results since patient demographics included in
the studies were different. In conclusion, our findings suggest a
similar outcome between OAC mono therapy compared with
OAC+SAPT with lower risk of major bleeding and hemorrhagic
stroke in patients with stable CAD and AF. This is in line with the
current recommended guidelines.
Supplemental Digital Content, http://links.lww.com/MD2/A561.
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