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Abstract

Background: Atrial fibrillation (AF) and coronary artery disease (CAD) are commonly
associated. Cotreatment with multiple antithrombotic agents can increase the risk of
bleeding. We sought to evaluate patient-centered outcomes in patients with AF on
double therapy with direct oral anticoagulants (DOACs) compared to patients with
standard triple therapy, [a vitamin K antagonist (VKA) plus dual antiplatelet therapy].
Methods: We performed a literature search of randomized controlled trials (RCTs)
reporting outcomes of patients receiving double therapy with DOACs compared
to triple therapy with VKAs in patients with AF undergoing percutaneous coro-
nary intervention (PCl). Patient-centered outcomes were the International Society
of Thrombosis and Hemostasis (ISTH) major or clinically relevant nonmajor bleed-
ing (CRNB), all-cause mortality, major adverse cardiovascular events (MACE), stent
thrombosis, myocardial infarction, and stroke.

Results: Four RCTs (9602 patients) met our inclusion criteria. Compared to VKAs,
DOACs were associated with significantly lower ISTH major bleeding/ CRNB (RR:
0.75, 95% Cl: 0.67-0.82, P < .00001, I> = 11%). There were no statistically significant
differences in the efficacy outcomes, including myocardial infarction (RR: 0.99, 95%
Cl:0.79-1.25, P = .96), stent thrombosis (RR: 0.97, 95% Cl: 0.6-1.55, P = .89), ischemic
stroke (RR: 0.76,95% Cl: 0.5-1.15, P = .19), all-cause mortality (RR: 1.06, 95% CI: 0.85-
1.31, P = .61), and MACE (RR: 1.06, 95% CI: 0.91-1.22, P = .97).

Conclusion: Compared with triple therapy with VKAS, double therapy with DOACs
is associated with a reduced risk of bleeding and is as effective in patients with AF

undergoing PCI.
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1 | INTRODUCTION

One of the common comorbidities of coronary artery disease (CAD) is
atrial fibrillation (AF).X2 Its prevalence is about 2% in the general pop-
ulation and increases with age.? Inflammation plays an important role
in the development of both conditions, and they share associated risk
factors, including diabetes mellitus, hypertension, sleep apnea, obesity,
and smoking.»?#% Up to 30% of AF patients have concomitant CAD,
of whom 5%-10% are PCl patients.”® The management of CAD and AF
is distinct, as anticoagulants are used in AF, and antiplatelet drugs are
used in CAD. Hence, combination of antithrombotic therapy with an-
ticoagulants and antiplatelet drugs may lead to excessive bleeding and
result in serious complications.! These combinations include double
therapy (an oral anticoagulant plus a P2Y12 inhibitor) or triple therapy
(an oral anticoagulant plus dual antiplatelet therapy).

Over the past few decades, anticoagulation options have ex-
panded rapidly, offering a wider amount of agents for thromboem-
bolic disease prevention and management.9 No anticoagulant can
reduce the risk of thrombosis without increasing the risk of bleed-
ing to a certain extent. The emergence of direct oral anticoagulants
(DOACS) has completely reshaped the management of AF.21071% The
current American and European professional society guidelines rec-
ommend DOACSs as the first-line treatment in AF.1'” Nevertheless,
vitamin K antagonists (VKAs) are recommended when combined
with dual antiplatelet therapy (DAPT).'®%?

This meta-analysis compares the safety and efficacy out-
comes for four randomized controlled trials (RCTs) on double
therapy with DOACs vs standard triple therapy with VKAs in AF
and PCI. Previous meta-analyses assessed the safety and efficacy
of DOACs in patients with AF who undergo PCI with comparing
PIONEER AF-PCI and RE-DUAL PCI trials.! The present analysis
compares two more recent trials (AUGUSTUS and ENTRUST) to
assess the safety and efficacy of DOACs in patients with AF who

have undergone PCI.

2 | METHODS
2.1 | Protocol and registration

The protocol detailing the methods of the systematic review and
meta-analysis was registered on the International Prospective
Register of Systematic Reviews. The current meta-analysis was per-
formed using the guidelines set by the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA).%° Given the
nature of the study, the meta-analysis was exempted from institu-

tional review.

2.2 | Study identification and search strategy

We performed a search for RCTs using OVID versions of Medline
(2000-2019), EMBASE (2000-2019), SCOPUS (1999-current), Web of
Science (2000-2019), and Cochrane Database (2001-2019). The au-
thors (PA and JZL) developed the search strategy working with a clini-
cal information specialist (DA -D.). The last search was run on October
4, 2019. Details of the search strategy are provided in the Data S1.

2.3 | Study selection

Two reviewers (PA and JZL) performed initial screening of the
search results for inclusion into the meta-analysis. The first step in-
volved title and abstract screening. The second step involved com-
prehensive review of the entire manuscripts. Inconsistencies in
screening were resolved with consensus or when consensus could

not be achieved, a third reviewer (JS) casted the deciding vote.

2.4 | Eligibility criteria

We selected all published RCTs, including any adult (age > 18 years)
population with AF who underwent PCI comparing double therapy
with DOAC to triple therapy with VKA following PCI. All classes of
DOAC were included. No restrictions on study selection based on
outcomes were used.

2.5 | Data extraction and quality assessment

For each included study, we extracted: (a) Characteristics of study
participants including age, gender, race, type of AF, index event,
medical history, type of stent, antiplatelet at randomization, type of
oral anticoagulant before PCI, and the study's inclusion and exclu-
sion criteria; (b) types of intervention DOACs (apixaban, edoxaban,
dabigatran, and rivaroxaban) vs VKAs; and (c) outcome measures
including ISTH major or clinically relevant nonmajor bleeding, all-
cause mortality, major adverse cardiovascular events, stroke, myo-
cardial infarction, or stent thrombosis.

A standardized data extraction sheet for study screening based
on the Cochrane Consumers and Communication Review Group's
data extraction template was developed. Two randomly selected
included studies were piloted on the extraction sheet and adjust-
ments were made accordingly. The two authors independently
collected the data and agreement measures were reported using

Kappa values.
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2.6 | Risk of bias

Validity of eligible RCTs was ascertained by pairs of reviewers, inde-
pendently and determined the adequacy of concealment of allocation
and randomization, blinding of patients, collectors, data, outcome
assessors, health care providers, and extent of loss to follow-up (ie,
proportion of patients in whom the investigators were not able to
ascertain outcomes). To explore heterogeneity (variability) in study
results, the hypotheses that effect size may vary according to the
quality of RCTs were specified before performing the analysis. For
each study, the effect by inverse of the standard error was plotted
for each study. The assessment of symmetry of “funnel plots” was
performed visually.

2.7 | Method of analysis

The meta-analysis was performed by computing risk ratios (RRs)
using the random effects model based on underlying statistical
heterogeneity. We calculated the RR and 95% confidence inter-
vals (Cls) for each treatment effect for each study and combined
them using Review Manager Version 5.3. (Copenhagen: The Nordic
Cochrane Centre, The Cochrane Collaboration, 2014). We tested
statistical heterogeneity using the I? statistics. The I? statistics de-
scribe the percentage of variation across studies that is because
of heterogeneity rather than those expected by random chance
[I? = 100% x (Q-df)/Q]. A ClI for I is constructed using either (a) the
iterative noncentral chi-squared distribution method of Hedges
and Piggott (2001) or (b) the test-based method of Higgins and
Thompson. We created summary of evidence table to summarize

Sowmnal of Ctilytlmia

the main results (patient-centered outcomes) of the meta-analysis
using GRADE Pro tool (Guideline Development Tool [Software],
McMaster University, 2015 [developed by Evidence Prime, Inc]).?

3 | RESULTS

3.1 | Study selection

A total of 59 Citations were identified using Medline, EMBASE,
SCOPUS, Web of Science, and Cochrane databases. A total of four
RCTs were selected to be included in the evaluation.??2° Based on
the title and abstracts, 46 studies were excluded. The rest of the
publications were studied in detail, and four studies met the inclu-
sion criteria mentioned above. The PRISMA diagram for the system-
atic review is shown in Figure 1. Kappa for agreement on full text,
and abstract inclusion was 0.89 (95% Cl: 0.86-0.94).

3.2 | Study and patient characteristics

The study characteristics are summarized in Table 1. The included trials
were published between 2016 and 2019. All of the trials were multi-
centered and had a follow-up duration of 6 months to 12 months. The
baseline characteristics of each RCT are provided in the Data S1. A
total of 6733 patients were included in this meta-analysis, with the
sample size in each trial ranging from 1393 to 2307. The mean age of
patients was between 68 and 70 years. The patients were predomi-
nantly white (91.7%-94.1%), and ACS prevalence ranged from 30% to
52%. Comorbidities like diabetes, hypertension, hypercholesterolemia,

Clinical Trials PubMed Cochrane Database of Systematic Reviews

45 Citation(s) 2 Citation(s)

Web of Science

2 Citation(s)

Manual Review of Sources

1 Citation(s)

9 Citation(s)
l Ft

N
\ 59 Non-Duplicate

Citations Screened

@or Randomized Cm@

13 Full Text Randomized Control Trials Reviewed

Original Multicenter Randomized Control Trials Included
Non-original Trials Excluded
Trials Without DOAC plus Antiplatelet Agent Excluded
Trials Without DAPT plus Warfarin Excluded

y

4 Articles Included

46 Articles Excluded

After Title Screen

9 Articles Excluded after Full Text Screen
No DAPT plus Warfarin Group (5)

No DOAC plus Antiplatelet Agent Group (3)

Non-original Trial (1)

0 Articles Excluded
During Data Extraction

FIGURE 1 PRISMA flow chart of the RCT selection for the meta-analysis



TABLE 1 Study characteristics

Patients (n)
Study design

Blinding

Time to
randomization

Primary outcome

Treatment effect
for intervention

Augustus

2307

P2Y12
inhibitor + Apixaban
or VKA + aspirin
or placebo for
6 months

Placebo-controlled
14 days

Major or CRNM
bleeding at 6 months

HR 0.53, 95% ClI
0.45-0.63, P < .001

AGASTHI ET AL.

Re-Dual PCI

1527

Dual therapy with
dabigatran (150 mg)
+P2Y12 inhibitor or
triple therapy with
warfarin + aspirin
+P2Y12 inhibitor for
12 months

Open-label
5 days

Major or CRNM
bleeding at 12 months

HR 0.72,95% Cl1 0.58-
0.88, P =.002 for

vs control for superiority superiority (dabigatran
150 mg bid)
Year 2019 2017
Follow-up 6 months 14 months

and peripheral artery disease, ranged from 5% to 88%. Most of the pa-
tients had a CHA2DS2-VASc score > 3 and a HAS-BLED score > 2.5. All
patients had undergone PCI, except for AUGUSTUS, in which patients
have had an acute coronary syndrome or have undergone PCI. Time to
randomization varied from 3 to 14 days between the groups. The raw
safety and efficacy outcomes of the trials are shown in the Data S1.
The Jadad scale for randomized controlled trials was used to de-
termine the quality of the studies?® and is shown in the Data S1.
Three of the four trials were open-label, and blinding was not per-
formed, except for AUGUSTUS. The outcomes were determined in a

blinded manner and randomization was adequate.

3.3 | Structure of the meta-analysis

The study compared four treatment regimens comparing double
therapy with DOACs vs triple therapy with VKAs: Apixaban + P2Y12
inhibitor vs VKA + DAPT; dabigatran 150 mg + P2Y12 inhibitor vs
VKA + DAPT, low dose rivaroxaban 15 mg + P2Y12 inhibitor vs
VKA + DAPT; edoxaban + P2Y12 inhibitor vs VKA + DAPT. Dabigatran
110 mg and low dose rivaroxaban of 2.5 mg were not analyzed. For the

Pioneer AF-PCI Entrust AF PCI

1393 1506

Edoxaban + SAPT (P2Y12 inhibitor)
for 12 months or VKA + DAPT
(P2Y12 inhibitor + aspirin) for 1 to

Group 1: Rivaroxaban
(15 mg) + SAPT
(P2Y12 inhibitor) for

12 months inhibitor) 12 months
Group 3: VKA + DAPT
(aspirin + P2Y12
inhibitor)
Open-label Open-label
3 days 5 days

Clinically relevant
bleeding at 12 months

HR 0.59, 95% Cl1 0.47-0.76,
P < .001 for superiority

Major or CRNM bleeding at
12 months

HR 0.83, 95% Cl 0.65-1.05, P = .001
for noninferiority, P = .1154 for

superiority
2016 2019
12 months 12 months

purpose of the analysis, we assumed that all of the DOACs at standard

doses are equivalent and combined them for the meta-analysis.

3.4 | Patient-centered outcomes

3.4.1 | ISTH major or clinically relevant nonmajor
bleeding (CRNB)

The data were available for all the four trials, randomizing 6,733
patients. 1,198 of 6,733 patients experienced either ISTH major
bleeding or CRNB. The forest plots of the analysis are shown in
Figure 2. Results show that DOACs are associated with significantly
lower bleeding compared to VKAs (RR: 0.65, 95% Cl: 0.48-0.88,
P < .00001). A high degree of heterogeneity was noted (1> = 88%).

3.4.2 | All-cause mortality

The data were available for all the four trails, reporting data for
6729 patients. Two hundred and fifty of 6729 patients had died.

DOAC VKA Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
PIONEER AF-PCI 2016 109 696 167 697 24.9% 0.65 [0.53, 0.81] 2016 e
RE-DUAL PCI 2017 154 763 196 764 25.8% 0.79 [0.65, 0.95] 2017 =
AUGUSTUS 2019 84 1153 208 1154 24.2% 0.40 [0.32, 0.51] 2019 e
ENTRUST-AF PCI 2019 128 751 152 755 25.1% 0.85 [0.68, 1.05) 2019 =
Total (95% CI) 3363 3370 100.0% 0.65 [0.48, 0.88] <
Total events 475 723
Heterogeneity: Tau? = 0.09; Chi’ = 24.82, df = 3 (P < 0.0001); /* = 88% =02 + + 5=

Test for overall effect: Z = 2.75 (P = 0.006)

0.5 2
Favours DOAC Favours VKA

FIGURE 2 Forest plot and risk of bias analysis for DOAC vs VKA for ISTH major or clinically relevant nonmajor bleeding



AGASTHI ET AL.

The results are summarized in Figure 3. There was no statistically
significant difference in the risk of all-cause mortality between
double therapy with DOAC vs triple therapy with VKA (RR: 1.10,
95% Cl: 0.86-1.41, P = .43). No evidence of heterogeneity was
noted (I? = 0%).

3.4.3 | Major adverse cardiovascular events (MACE)

The data were available for all the four trails, reporting data for 6729
patients. Four hundred and ninety-eight of 6729 patients have expe-
rienced trial-defined MACE. The results are summarized in Figure 4.
There was no statistically significant difference in MACE (RR: 1.26,
95% Cl: 0.85-1.86, P = .25). A high degree of heterogeneity was
noted (I = 77%).

3.4.4 | Ischemic stroke

The data were available for all the four trials, reporting data for
6729 patients. Seventy-one of 6729 patients experienced a stroke,
and the results are summarized in Figure 5. There was no statis-
tically significant difference in the risk of stroke (RR: 0.84, 95%
Cl: 0.52-1.34, P = .46). No evidence of heterogeneity was noted
(I” = 0%).

3.4.5 | Myocardial infarction (Ml)

The data were available for all the four trials, reporting data
for 6729 patients. Two hundred and twelve of 6729 patients

Sowmnal of Ctilytlmia

experienced an MI, and the results are summarized in Figure 6.
There was no statistically significant difference in the risk of Ml
(RR: 1.12, 95% ClI: 0.86-1.46, P = .39). No evidence of heterogene-
ity was noted (1> = 0%).

3.4.6 | Stentthrombosis

The data were available for all the four trials, reporting data for
6,729 patients. Seventy of 6729 patients experienced stent
thrombosis, and the results are summarized in Figure 7. There was
no statistically significant difference in the risk of stent thrombo-
sis (RR: 1.41, 95% Cl: 0.88-2.27, P = .15). No evidence of hetero-
geneity (1% = 0%).

4 | DISCUSSION

In the present meta-analysis of large RCTs, we showed a statistically
significant reduced risk of ISTH major bleeding or clinically relevant
nonmajor bleeding with no difference in all-cause mortality, MACE,
MI, ischemic stroke, or stent thrombosis in patients with AF who
received double therapy with DOACs compared to standard triple
therapy with VKAs following PCI.

The emergence of DOACS reshaped the anticoagulant ther-
apy aspect of management of AF. The four RCTs included in
this meta-analysis are pivotal trials that address this important
clinical scenario. RE-DUAL PCI trial (Open-Label, randomized,
controlled, multicenter study), which evaluated double therapy
with dabigatran 110 mg or 150 mg vs triple therapy with VKAs,
showed that patients had noninferiority in respect of the risk of

DOAC VKA Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI ABCDEFG
PIONEER AF-PCI 2016 16 694 13 695 11.3% 1.23 [0.60, 2.54] 2016 E— [(ITITTIT]
RE-DUAL PCI 2017 30 763 35 764 26.1% 0.86 [0.53, 1.38] 2017 — éeoceee
AUGUSTUS 2019 39 1153 34 1154  29.0% 1.15 (0.73, 1.81) 2019 —Te— 6666660
ENTRUST-AF PCI 2019 46 751 37 755 33.6% 1.25(0.82, 1.90] 2019 T écoceee
Total (95% CI) 3361 3368 100.0% 1.10 [0.86, 1.41]
Total events 131 119 r
Heterogeneity: Tau® = 0.00; Chi? = 1.52, df = 3 (P = 0.68); /* = 0% 50 3 0:5 1 2 51
Test for overall effect: Z = 0.79 (P = 0.43) ' Favour; DOAC Favours VKA

FIGURE 3 Forest plot and risk of bias analysis for DOAC vs VKA for all-cause mortality

DOAC VKA Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI ABCDEFG
PIONEER AF-PCI 2016 41 694 13 695 18.3% 3.16 [1.71, 5.84] 2016 — 00060666
RE-DUAL PCI 2017 90 763 98 764 29.1% 0.92 (0.70, 1.20) 2017
AUGUSTUS 2019 72 1153 66 1154 27.4% 1.09 (0.79, 1.51] 2019
ENTRUST-AF PCI 2019 49 751 46 755 25.2% 1.07 [0.73, 1.58] 2019 —
Total (95% CI) 3361 3368 100.0% 1.26 [0.85, 1.86) <
Total events 252 223
Heterogeneity: Tau® = 0.12; Chi’ = 13.13, df = 3 (P = 0.004); I* = 77% 502 095 é S=

Test for overall effect: Z = 1.14 (P = 0.25)

Favours DOAC Favours VKA

FIGURE 4 Forest plot and risk of bias analysis for DOAC vs VKA for major adverse cardiovascular event
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DOAC VKA Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI ABCDEFG
PIONEER AF-PCI 2016 8 694 7 695 22.0% 1.14 [0.42, 3.14) 2016 e

RE-DUAL PCI 2017 9 763 8 764 25.0% 1.13 [0.44, 2.90) 2017 S R ——

AUGUSTUS 2019 S 1153 12 1154 20.7% 0.42 [0.15, 1.18] 2019 &—s—1—

ENTRUST-AF PCI 2019 10 751 12 755 32.3% 0.84 (0.36, 1.93] 2019 —_— LI L1
Total (95% CI) 3361 3368 100.0% 0.84 [0.52, 1.34]

Total events 32 39

Heterogeneity: Tau? = 0.00; Chi? = 2.48, df = 3 (P = 0.48); I* = 0% ?02 055 1 2 S:

Test for overall effect: Z = 0.74 (P = 0.46) Favours DOAC Favours VKA

FIGURE 5 Forest plot and risk of bias analysis for DOAC vs VKA for ischemic stroke
DOAC VKA Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI ABCDEFG
PIONEER AF-PCI 2016 19 694 21 695 18.9% 0.91(0.49, 1.67) 2016 —— [(IIIITIT)
RE-DUAL PCI 2017 26 763 22 764 22.6% 1.18 (0.68, 2.07) 2017 —r— L1 T ]
AUGUSTUS 2019 38 1153 34 1154 34.1% 1.12 [0.71, 1.76]) 2019 ——

ENTRUST-AF PCI 2019 29 751 23 755 24.4% 1.27 (0.74, 2.17) 2019 T
Total (95% Cl) 3361 3368 100.0% 1.12 [0.86, 1.46] R
Total events 112 100

Heterogeneity: Tau? = 0.00; Chi’ = 0.70, df = 3 (P = 0.87);/* = 0% 0 > 055 2 5¢

Test for overall effect: Z = 0.85 (P = 0.39)

. Favouré DOAC Favours VKA

FIGURE 6 Forest plot and risk of bias analysis for DOAC vs VKA for myocardial infarction

DOAC VKA Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI ABCDEFG
PIONEER AF-PCI 2016 S 694 4 695 13.2% 1.25 [0.34, 4.64) 2016 -
RE-DUAL PCI 2017 7 763 7 764 20.8% 1.00 [0.35, 2.84] 2017 . E—
AUGUSTUS 2019 21 1153 12 1154 45.6% 1.75(0.87, 3.54] 2019 T @@
ENTRUST-AF PCI 2019 8 751 6 755 20.4% 1.34(0.47, 3.84] 2019 —t+— 06066606
Total (95% CI) 3361 3368 100.0% 1.41 [0.88, 2.27] B
Total events 41 29

o - cChi? = = = R 5 + + i
Heterogeneity: Tau® = 0.00; Chi* = 0.82, df = 3 (P = 0.85);/* = 0% 0.2 G 3 S

Test for overall effect: Z = 1.42 (P = 0.15)

Favours DOAC Favours VKA

FIGURE 7 Forest plot and risk of bias analysis for DOAC vs VKA for stent thrombosis

thromboembolic events, but the risk of bleeding was lower.?? The
PIONEER AF-PCI trial (Open-Label, randomized, controlled, multi-
center study) explored two treatment strategies of double therapy
with rivaroxaban and triple therapy with VKA in patients with AF
who underwent PCI and the results showed a lower rate of clin-
ically significant bleeding with rivaroxaban treatments than with
VKA and DAPT, with no significant difference in rates of ischemic
events or major adverse cardiovascular events.?® The AUGUSTUS
trial which was a prospective, multicenter, two-by-two factorial,
and randomized clinical trial compared apixaban of 2.5 mg with a
VKA and aspirin with placebo postacute coronary syndrome (ACS)
or underwent PCI in patients with AF. The results showed that
the antithrombotic regimen with apixaban had caused no signif-
icant differences in ischemic events but resulted in less bleeding
and fewer hospitalizations when compared to a regimen includ-
ing VKA, aspirin, or both.?* ENTRUST AF PCI (randomized, mul-
ticenter, open-label trial) was performed to determine the safety
of edoxaban plus P2Y12 inhibitor in patients with AF who had PCl

and results showed that edoxaban-based regimen was noninferior
to VKA regimen for bleeding, without having significant differ-
ences in ischemic events.?®

There is a delicate balance between the risk of bleeding and the
risk of ischemia in patients with AF who develop ACS or undergo
PCI. For these patients, an optimal regimen needs to be defined,
with the primary considerations being double vs triple therapy and
DOAC vs VKA. There are a range of studies and meta-analyses
on modifying regimens for anticoagulation in this patient popula-
tion.>” Moreover, trials have shown that triple therapy after PCI
is associated with a twofold increase in bleeding in the patients
relative to double therapy, and post-PCl bleeding events are linked
to worse MACE outcomes, possibly from the interruption in anti-
thrombotic therapy during bleeding events.?87%2 |t has been shown
that double therapy is enough for most patients with AF, and ACS/
PCl and triple therapy may increase the risk of bleeding.?”3334
We have shown that double therapy with DOACs is safe and as

effective as triple therapy with VKA. These results favor the use of
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TABLE 2 Summary of evidence

Anticipated absolute effects® (95% Cl)

Outcomes Risk with VKA

Risk with DOAC

Sowwnal of O%z/?yf/f//zjm_wl LEYM

Certainty of the

ISTH major or clinically relevant 215 per 1000 142 per 1000

nonmajor bleeding (127-157)
All-cause death 35 per 1000 39 per 1000
(31-50)
Major Adverse Cardiovascular 66 per 1000 75 per 1000
events as defined by trials (63-89)
Stroke 12 per 1000 9 per 1000 (6-15)
Myocardial infarction 30 per 1000 33 per 1000
(26-43)
Stent thrombosis 9 per 1000 12 per 1000
(8-20)

Relative effect No. of participants  evidence
(95% CI) (studies) (GRADE)®
RR 0.66 (0.59-0.73) 6733 (4 RCTs) DPDD
HIGH
RR 1.10 (0.87-1.41) 6729 (4 RCTs) ePPpO
MODERATE®
RR 1.13 (0.95-1.35) 6729 (4 RCTs) SDPO
MODERATE®
RR 0.82 (0.52-1.31) 6729 (4 RCTs) Y 1e1@)
MODERATE®
RR 1.12(0.86-1.46) 6729 (4 RCTs) ePPpO
MODERATE®
RR 1.42 (0.88-2.27) 6729 (4 RCTs) SDDO
MODERATE®

#The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of

the intervention (and its 95% Cl).

PGRADE Working Group grades of evidence: (a) High certainty: We are very confident that the true effect lies close to that of the estimate of the
effect; (b) Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect,
but there is a possibility that it is substantially different; (c) Low certainty: Our confidence in the effect estimate is limited: The true effect may be
substantially different from the estimate of the effect, (d) Very low certainty: We have very little confidence in the effect estimate: The true effect is

likely to be substantially different from the estimate of effect

‘Rated down for imprecision as the 95% confidence interval overlaps with no effect and fails to exclude important benefit or important harm.

double therapy with a DOAC as the preferred therapeutic approach. In
fact, these findings are highlighted in the recent 2019 ACC/AHA/HRS
AF guidelines, in which double therapy with dabigatran or with rivar-
oxaban is recommended as first-line therapy. Notably, these guidelines
were published before the RCTs evaluating apixaban and edoxaban
were published, and these two studies further solidify the role of dou-
ble therapy with DOACs in patients with AF who underwent PCI. In
the future, a dedicated RCT comparing each DOAC would provide

valuable information regarding efficacy of different DOACs.

4.1 | Summary of evidence

The present analysis updates the summary of evidence by add-
ing two recent trials. Overall, the evidence is sufficiently strong
to evaluate the comparative effectiveness of double therapy with
DOACs and standard triple therapy with VKAs for patients with AF
following PCI. The outcome with the highest grade of certainty of
the evidence is ISTH major bleeding/ CRNB. The outcomes with
moderate grade of certainty of the evidence include all-cause mor-
tality, MACE, stent thrombosis, myocardial infarction, and stroke
(Table 2).

4.2 | Limitations

Follow-up periods were different for the trials ranging from 6

to 12 months. DOACs and regimen used in the studies were

different: Apixaban + P2Y12 inhibitor vs VKA + P2Y12 inhibitor; warfa-
rin + P2Y12 inhibitor + aspirin vs dabigatran 150 mg + P2Y12 inhibitor;
low dose rivaroxaban 15 mg + P2Y12 inhibitor vs VKA + DAPT; edoxa-
ban + P2Y12 inhibitor vs VKA + P2Y12 inhibitor + aspirin. Interaction
between several key groups such as type of index event, type of drug-
eluting stent, CHAD2S2-VASc score, HAS-BLED score could not be
analyzed because of limited data in groups. There is significant hetero-
geneity between studies in terms of the design of the trial as well as
the type and length of antiplatelet/antithrombotic therapy used, which
could influence our result assessment. A small percentage of patients
were lost to follow-up. Quality of the studies varied as randomization
was adequate. Given three of four were open-label; overestimation of
treatment effect in those trials was conceivable. The study population
comprised predominantly of men, so there may be limited applicability

of the findings of this study of female patients.

5 | CONCLUSION

DOAC:s are associated with less risk of ISTH major/ CRNB bleeding
and are as effective as standard therapy in patients with AF under-

going PCI.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTERESTS

The authors declare no conflict of interests for this article.



MW[ LEY_‘%MYM/ of Ctilbythmia

AGASTHI ET AL.

AUTHORSHIP
All authors listed meet the authorship criteria according to the lat-

est guidelines of the International Committee of Medical Journal

Editors, and all authors are in agreement with the manuscript.

ORCID

Siva Mulpuru

https://orcid.org/0000-0002-7694-3617

REFERENCES

1.

10.

11.

12.

13.

Brunetti ND, Tarantino N, De Gennaro L, Correale M, Santoro
F, Di Biase M. Direct oral anticoagulants versus standard tri-
ple therapy in atrial fibrillation and PCl: meta-analysis. Open
Heart. 2018;5(2):e000785. https://doi.org/10.1136/openh
rt-2018-000785

Michniewicz E, Mlodawska E, Lopatowska P, Tomaszuk-Kazberuk
A, Malyszko J. Patients with atrial fibrillation and coronary ar-
tery disease—double trouble. Advances in Medical Sciences.
2018;63(1):30-5. https://doi.org/10.1016/j.advms.2017.06.005
Verweij N, Eppinga RN, Hagemeijer Y, van der Harst P. Identification
of 15 novel risk loci for coronary artery disease and genetic risk
of recurrent events, atrial fibrillation and heart failure. Sci Rep.
2017;7(1):2761. https://doi.org/10.1038/s41598-017-03062-8
Burokiené N, Domarkiené I, Ambrozaityté L, Uktveryté I, Meskiené
R, Karciauskaité D, et al. Classical rather than genetic risk factors
account for high cardiovascular disease prevalence in Lithuania: A
cross-sectional population study. Adv Med Sci. 2017;62(1):121-8.
https://doi.org/10.1016/j.advms.2016.08.005

. Christodoulidis G, Vittorio TJ, Fudim M, Lerakis S, Kosmas

CE. Inflammation
2014;22(6):279-88.
000006

Gensini GF, Comeglio M, Colella A. Classical risk factors and emerg-
ing elements in the risk profile for coronary artery disease. Eur
Heart J. 1998;19(Suppl A):A53-61.

Golwala HB, Cannon CP, Steg PG, Doros G, Qamar A, Ellis SG, et
al. Safety and efficacy of dual vs. triple antithrombotic therapy in
patients with atrial fibrillation following percutaneous coronary
intervention: a systematic review and meta-analysis of random-
ized clinical trials. Eur Heart J. 2018;39(19):1726-35. https://doi.
org/10.1093/eurheartj/ehy162

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(9):e24964. https://doi.org/10.1371/journ
al.pone.0024964

Leung LLK. Direct oral anticoagulants and parenteral direct throm-
bin inhibitors: dosing and adverse effects. In: UpToDate. Waltham,
MA: UpToDate Inc.; 2017 [cited 2017 Jun 8]. Available from: http://
www. uptodate. com

Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh
A, etal. Dabigatran versus warfarin in patients with atrial fibrillation.
N Engl J Med. 2009;361(12):1139-51. https://doi.org/10.1056/
NEJMo0a0905561

Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD,
Halperin JL, et al. Edoxaban versus warfarin in patients with atrial
fibrillation. N Engl J Med. 2013;369(22):2093-104. https://doi.
org/10.1056/NEJM0al1310907

Granger CB, Alexander JH, McMurray JJV, Lopes RD, Hylek EM,
Hanna M, et al. Apixaban versus warfarin in patients with atrial
fibrillation. N Engl J Med. 2011;365(11):981-92. https://doi.
org/10.1056/NEJM0al1107039

Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, et
al. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation. N

in coronary artery disease. Cardiol Rev.
https://doi.org/10.1097/CRD.0000000000

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Engl J Med. 2011;365(10):883-91. https://doi.org/10.1056/NEJMo
21009638

Sardar P, Chatterjee S, Wu W-C, Lichstein E, Ghosh J, Aikat S, et al.
New oral anticoagulants are not superior to warfarin in secondary
prevention of stroke or transient ischemic attacks, but lower the
risk of intracranial bleeding: insights from a meta-analysis and indi-
rect treatment comparisons. PLoS ONE. 2013;8(10):e77694. https
://doi.org/10.1371/journal.pone.0077694

Vallakati A, Sharma A, Madmani M, Reddy M, Kanmanthareddy A,
Gunda S, et al. Efficacy and safety of novel oral anticoagulants for
atrial fibrillation ablation: an updated meta-analysis. Cardiology
and  Therapy. 2016;5(1):85-100.  https://doi.org/10.1007/
s40119-016-0061-7

January CT, Wann LS, Alpert JS, Calkins H, Cigarroa JE, Cleveland
JC, et al. 2014 AHA/ACC/HRS guideline for the management of
patients with atrial fibrillation: executive summary: a report of
the American College of Cardiology/American Heart Association
Task Force on practice guidelines and the Heart Rhythm Society.
Circulation.  2014;130(23):2071-104.  https://doi.org/10.1161/
¢ir.0000000000000040

Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al.
2016 ESC Guidelines for the management of atrial fibrillation devel-
oped in collaboration with EACTS. Eur Heart J. 2016;37(38):2893-
962. https://doi.org/10.1093/eurheartj/ehw210

Levine GN, Bates ER, Bittl JA, Brindis RG, Fihn SD, Fleisher LA,
et al. 2016 ACC/AHA Guideline Focused Update on Duration
of Dual Antiplatelet Therapy in Patients With Coronary Artery
Disease: A Report of the American College of Cardiology/American
Heart Association Task Force on Clinical Practice Guidelines: An
Update of the 2011 ACCF/AHA/SCAI Guideline for Percutaneous
Coronary Intervention, 2011 ACCF/AHA Guideline for Coronary
Artery Bypass Graft Surgery, 2012 ACC/AHA/ACP/AATS/PCNA/
SCAI/STS Guideline for the Diagnosis and Management of Patients
With Stable Ischemic Heart Disease, 2013 ACCF/AHA Guideline
for the Management of ST-Elevation Myocardial Infarction,
2014 AHA/ACC Guideline for the Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes, and 2014 ACC/
AHA Guideline on Perioperative Cardiovascular Evaluation
and Management of Patients Undergoing Noncardiac Surgery.
Circulation. 2016;134(10):e123-e155. https://doi.org/10.1161/
cir.0000000000000404

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

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred report-
ing items for systematic reviews and meta-analyses: the PRISMA
statement. Ann Intern Med. 2009;151(4):264-9, wé4. https://doi.
org/10.7326/0003-4819-151-4-200908180-00135

Higgins JP, Green S. Cochrane Handbook for Systematic Reviews of
Interventions. Hoboken, NJ: John Wiley & Sons, 2011.

Cannon CP, Bhatt DL, Oldgren J, Lip GYH, Ellis SG, Kimura T, et
al. Dual antithrombotic therapy with dabigatran after PCl in atrial
fibrillation. N Engl J Med. 2017;377(16):1513-24. https://doi.
org/10.1056/NEJMo0al708454

Gibson CM, Mehran R, Bode C, Halperin J, Verheugt FW, Wildgoose
P, et al. Prevention of bleeding in patients with atrial fibrillation un-
dergoing PCI. N Engl J Med. 2016;375(25):2423-34. https://doi.
org/10.1056/NEJMo0al1611594

Lopes RD, Heizer G, Aronson R, Vora AN, Massaro T, Mehran R, et
al. Antithrombotic therapy after acute coronary syndrome or PCl in


https://orcid.org/0000-0002-7694-3617
https://orcid.org/0000-0002-7694-3617
https://doi.org/10.1136/openhrt-2018-000785
https://doi.org/10.1136/openhrt-2018-000785
https://doi.org/10.1016/j.advms.2017.06.005
https://doi.org/10.1038/s41598-017-03062-8
https://doi.org/10.1016/j.advms.2016.08.005
https://doi.org/10.1097/CRD.0000000000000006
https://doi.org/10.1097/CRD.0000000000000006
https://doi.org/10.1093/eurheartj/ehy162
https://doi.org/10.1093/eurheartj/ehy162
https://doi.org/10.1371/journal.pone.0024964
https://doi.org/10.1371/journal.pone.0024964
http://www.uptodate. com 
http://www.uptodate. com 
https://doi.org/10.1056/NEJMoa0905561
https://doi.org/10.1056/NEJMoa0905561
https://doi.org/10.1056/NEJMoa1310907
https://doi.org/10.1056/NEJMoa1310907
https://doi.org/10.1056/NEJMoa1107039
https://doi.org/10.1056/NEJMoa1107039
https://doi.org/10.1056/NEJMoa1009638
https://doi.org/10.1056/NEJMoa1009638
https://doi.org/10.1371/journal.pone.0077694
https://doi.org/10.1371/journal.pone.0077694
https://doi.org/10.1007/s40119-016-0061-7
https://doi.org/10.1007/s40119-016-0061-7
https://doi.org/10.1161/cir.0000000000000040
https://doi.org/10.1161/cir.0000000000000040
https://doi.org/10.1093/eurheartj/ehw210
https://doi.org/10.1161/cir.0000000000000404
https://doi.org/10.1161/cir.0000000000000404
https://doi.org/10.1093/eurheartj/ehx419
https://doi.org/10.1093/eurheartj/ehx419
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.1056/NEJMoa1708454
https://doi.org/10.1056/NEJMoa1708454
https://doi.org/10.1056/NEJMoa1611594
https://doi.org/10.1056/NEJMoa1611594

AGASTHI ET AL.

25.

26.

27.

28.

29.

30.

atrial fibrillation. N Engl J Med. 2019;380(16):1509-24. https://doi.
org/10.1056/NEJM0a1817083

Vranckx P, Lewalter T, Valgimigli M, Tijssen JG, Reimitz P-E, Eckardt
L, et al. Evaluation of the safety and efficacy of an edoxaban-based
antithrombotic regimen in patients with atrial fibrillation follow-
ing successful percutaneous coronary intervention (PCl) with
stent placement: Rationale and design of the ENTRUST-AF PCI
trial. Am Heart J. 2018;196:105-12. https://doi.org/10.1016/j.
ahj.2017.10.009

Jadad AR, Moore RAndrew, Carroll D, Jenkinson C, Reynolds
DM, Gavaghan DJ, et al. Assessing the quality of reports of ran-
domized clinical trials: is blinding necessary? Control Clin Trials.
1996;17(1):1-12.

Lopes RD, Hong H, Harskamp RE, Bhatt DL, Mehran R, Cannon
CP, et al. Safety and efficacy of antithrombotic strategies in pa-
tients with atrial fibrillation undergoing percutaneous coronary
intervention: a network meta-analysis of randomized controlled
trials. JAMA Cardiol. 2019;4(8):747. https://doi.org/10.1001/jamac
ardio.2019.1880

Bavishi C, Koulova A, Bangalore S, Sawant A, Chatterjee S, Ather S,
et al. Evaluation of the efficacy and safety of dual antiplatelet ther-
apy with or without warfarin in patients with a clinical indication for
DAPT and chronic anticoagulation: a meta-analysis of observational
studies. Catheter Cardiovasc Interv. 2016;88(1):E12-22. https://
doi.org/10.1002/ccd.26234

Chhatriwalla AK, Amin AP, Kennedy KF, House JA, Cohen DJ,
Rao SV, et al. Association between bleeding events and in-hospi-
tal mortality after percutaneous coronary intervention. JAMA .
2013;309(10):1022-9. https://doi.org/10.1001/jama.2013.1556.
D'Ascenzo F, Taha S, Moretti C, Omedeé P, Grossomarra W, Persson
J, et al. Meta-analysis of randomized controlled trials and adjusted
observational results of use of clopidogrel, aspirin, and oral antico-
agulants in patients undergoing percutaneous coronary interven-
tion. Am J Cardiol. 2015;115(9):1185-93. https://doi.org/10.1016/j.
amjcard.2015.02.003

32.

33.

34.

Sowwnal of O%z/?yf/f/lufm_wl LEYM

Hansen ML, Sgrensen R, Clausen MT, Fog-Petersen ML, Raunsg J,
Gadsbgll N, et al. Risk of bleeding with single, dual, or triple therapy
with warfarin, aspirin, and clopidogrel in patients with atrial fibril-
lation. Arch Int Med. 2010;170(16): https://doi.org/10.1001/archi
nternmed.2010.271

Lamberts M, Olesen JB, Ruwald MH, Hansen CM, Karasoy D,
Kristensen SL, et al. Bleeding after initiation of multiple antithrom-
botic drugs, including triple therapy, in atrial fibrillation patients fol-
lowing myocardial infarction and coronary intervention. Circulation.
2012;126(10):1185-93. https://doi.org/10.1161/CIRCULATIO
NAHA.112.114967

Hurlen M, Abdelnoor M, Smith P, Erikssen J, Arnesen H. Warfarin,
aspirin, or both after myocardial infarction. N Engl J Med.
2002;347(13):969-74. https://doi.org/10.1056/NEJM0a020496
van Es RF, Jonker JJ, Verheugt FW, Deckers JW, Grobbee DE. Aspirin
and coumadin after acute coronary syndromes (the ASPECT-2
study): a randomised controlled trial. Lancet. 2002;360(9327):109-
13. https://doi.org/10.1016/50140-6736(02)09409-6

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section.

How to cite this article: Agasthi P, Lee JZ, Pujari SH, et al.
Safety and efficacy of direct oral anticoagulants compared to

Vitamin K antagonists postpercutaneous coronary

interventions in patients with atrial fibrillation: A systematic
review and meta-analysis. J Arrhythmia. 2020;36:271-279.
https://doi.org/10.1002/joa3.12292



https://doi.org/10.1056/NEJMoa1817083
https://doi.org/10.1056/NEJMoa1817083
https://doi.org/10.1016/j.ahj.2017.10.009
https://doi.org/10.1016/j.ahj.2017.10.009
https://doi.org/10.1001/jamacardio.2019.1880
https://doi.org/10.1001/jamacardio.2019.1880
https://doi.org/10.1002/ccd.26234
https://doi.org/10.1002/ccd.26234
https://doi.org/10.1001/jama.2013.1556
https://doi.org/10.1016/j.amjcard.2015.02.003
https://doi.org/10.1016/j.amjcard.2015.02.003
https://doi.org/10.1001/archinternmed.2010.271
https://doi.org/10.1001/archinternmed.2010.271
https://doi.org/10.1161/CIRCULATIONAHA.112.114967
https://doi.org/10.1161/CIRCULATIONAHA.112.114967
https://doi.org/10.1056/NEJMoa020496
https://doi.org/10.1016/S0140-6736(02)09409-6
https://doi.org/10.1002/joa3.12292

