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ABSTRACT

BACKGROUND

Acute Coronary Syndrome (ACS) remains as one the leading
cause of morbidity and mortality. Several randomized clinical
trials have shown the efficacy of direct oral anticoagulants
(DOACs) on top of dual-antiplatelet therapy (DAPT) among
patients with recent ACS but have shown increased bleeding
risk. However, there have been newer studies which showed
lower risk for bleeding. Hence, this meta-analysis will look into
the efficacy and safety of triple antithrombotic therapy (TAT),
DAPT plus DOAC, among patients with recent ACS without Atrial
Fibrillation (AF).

METHODOLOGY

This study used a random-effects meta-analysis using RevMan
5.4. The risk of bias was assessed using Cochrane RoB2 and
the certainty of evidence was assessed using GRADE.

RESULTS

This meta-analysis showed that, when analyzed overall, TAT
when compared to DAPT reduced the risk of composite MACE
(RR 0.88, 95% CI 0.81-0.96) and myocardial infarction (M) (RR
0.88, Cl 0.78-0.98) with a significant risk for any (RR 1.9, 95%
Cl 1.32-2.74) and major bleeding (RR 2.26, 95% CI 1.47-3.48).
When analyzed using the lowest dose, TAT had no significant
benefit in reducing risk of composite MACE (RR 0.90, 95% CI
0.82-1.00) and MI (RR 0.93, 95% CI 0.81-1.05) but still poses
significant risk for any (RR 1.57, 95% CI 1.18-2.10) and major
bleeding (RR 2.28, 95% CI 1.45-3.60).

CONCLUSION

Among patients with recent ACS without AF, TAT at best
modestly reduces the risk for composite MACE and myocardial
infarction but poses a significant risk for bleeding when
compared to DAPT. Further studies have to be made using the
newer agents with larger populations to ascertain the value of
TAT in ACS without AF.

Keywords
Acute coronary syndrome, Triple antithrombotic, Direct oral
anticoagulant

INTRODUCTION

Acute Coronary Syndrome (ACS) remains to be one of the
leading causes of morbidity and mortality both locally and

globally. Globally, nearly half of all deaths are attributable to
ischemic heart disease and 12% of disability-adjusted life years
(DALYs) lost annually are attributable to ischemic heart disease.!
In the Philippines, ischemic heart diseases including ACS
remains the top cause of mortality according to the Department
of Health (DOH) and Philippine Statistics Authority (PSA) at
18.5% of all deaths in 2022.2

Patients with recent ACS, despite being on recommended
dual-antiplatelet therapy (DAPT) even after having undergone
revascularization, are at risk of recurrent ischemic events.®#5 In
recent years, there has been growing evidence regarding the
use of direct oral anticoagulants (DOACs) among patients with
atrial fibrillation who have undergone percutaneous coronary
intervention for acute coronary syndrome.® 89 |t has been
shown that there is reduction in ischemic events among patients
with atrial fibrillation and a recent myocardial infarction treated
with PCI albeit with a trend towards increased bleeding.

However, the evidence on the use of DOACs among patients
with recent acute coronary syndrome without atrial fibrillation

is sparse. It is believed however that anticoagulation on top of
dual-antiplatelet therapy may play a role even in the absence

of atrial fibrillation among patients with recent acute coronary
syndrome owing to the fact that there is excess thrombin
generation that persists beyond the acute presentation of acute
coronary syndrome.' In 2013, a meta-analysis by Oldgren et. al.
was done on the intervention in question which has shown that
triple antithrombotic therapy had a modest reduction in major
adverse cardiovascular events but with substantial increase in
bleeding.' Since then, studies after 2013 further looked into
newer DOACs with other mechanisms of action and have shown
lower bleeding rates compared to previous studies.?* % Hence,
this meta-analysis looked into the efficacy and safety of triple
antithrombotic therapy, DAPT plus DOAC, among patients with
recent acute coronary syndrome without atrial fibrillation.

OBJECTIVES

This meta-analysis aimed to assess the following:

1. Efficacy of Triple Antithrombotic Therapy versus Dual
antiplatelet Therapy in terms of reducing major adverse
cardiovascular events, myocardial infarction, and stroke
among patients with recent acute coronary syndrome without
atrial fibrillation

2. Safety of Triple Antithrombotic Therapy in terms of any and
major bleeding among patients with recent acute coronary
syndrome without atrial fibrillation
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METHODOLOGY

Study Eligibility Criteria

Inclusion Criteria

Studies which met the following criteria were included in this
meta-analysis: (1) Study design is a randomized controlled trial,
(2) Intervention includes direct oral anticoagulant (regardless

of mechanism of action) on top of dual antiplatelet therapy, (3)
Control includes placebo on top of dual antiplatelet therapy (4)
Population are adults diagnosed with recent acute coronary
syndrome without atrial fibrillation, (5) Efficacy outcome reported
includes major adverse cardiovascular events and its component
outcomes, (6) Safety outcome reported should include bleeding
(clinically relevant non-major bleeding, major bleeding, and
fatal bleeding) using any standard criteria, and (7) Only articles
published in the English language or with readily available
translation.

Exclusion Criteria

Studies were excluded if: (1) Study design is not a randomized
controlled trial, (2) not in the English language or published

in recognized international journals, (3) population includes
patients with stable coronary artery disease or chronic coronary
syndrome, (4) population includes patients with atrial fibrillation
(5) outcomes are others not specified in the inclusion criteria.

Literature Search Strategy

The meta-analysis was conducted according to the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines.™ The study protocol also underwent
technical review under the University of the Philippine
Department of Medicine Technical Review Board (TRB) and
underwent ethical review under the University of the Philippines
Manila Research Ethics Board (UPMREB).

An electronic search was independently performed by two
investigators (JAM and JCP) who were trained with Good
Clinical Practice (GCP) from NIDA. The following search
engines were used: PubMed, EMBASE, Cochrane Central
Register of Controlled Trials, Cochrane Database of Systematic
Reviews, and ClinicalTrials.gov from their dates of inception to
May 2023. The following search terms were used: “direct oral
anticoagulant”, “novel oral anticoagulant”, “triple antithrombotic”,
“acute coronary syndrome”, “STEMI”, “STE-ACS”, “NSTEMI”,
“NSTE-ACS”, as free text and/or as MeSH terms. Additionally,
search terms for randomized trial and clinical trial were used

in order to yield a maximally sensitive search.™ '* In addition,
the investigators independently reviewed the list of references
from retrieved articles to identify additional potentially relevant
studies.

After the initial electronic search, the two investigators (JAM

and JCP) independently reviewed for duplicates to complete
the identification phase. The screening phase was composed of
reviewing titles and abstracts only. Studies were excluded during
this screening phase if they did not meet the inclusion criteria.
Studies which met the inclusion criteria but are identified to have
at least one exclusion criteria were still included in the eligibility
phase for the full-text review. After screening for titles and
abstracts, a list of eligible studies underwent a full-text review.
Studies which met the inclusion and did not meet the exclusion
criteria were included in the final meta-analysis.

Any discrepancy between the independent literature searches
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were resolved by discussion to reach consensus. Consultation
with the third investigator (LLA) was made in case these
discrepancies were not resolved by consensus.

Data Extraction and Critical Appraisal

Two investigators (JAM and JCP) independently reviewed each
included article for data extraction of all study variables as laid
out below. Any discrepancy between the independent review
was resolved by discussion to reach a consensus. Consultation
with the third investigator (LLA) was made in case these
discrepancies were not resolved by the two investigators by
consensus.

The following details were extracted from each included study
and tabulated: study design, characteristics of the study
population, duration of follow-up, intervention and control in their
specified dosing schedules and routes of administration, and
the number of events pertaining to each of the selected efficacy
and safety outcomes. The data was extracted from the full text
articles including their appendices and supplementary files (if
applicable).

The risk of bias in each study was independently assessed by
two investigators (JAM and JCP) using the Revised Cochrane
Risk-of-Bias Tool for Randomized Trials (RoB2), and was
tabulated accordingly.' The risk of bias table is color coded as
follows: green for low risk, orange for unknown risk, and red for
high risk; an explanation for the risk of bias is provided in the
tabulation.

Overall confidence in the estimates for each outcome was
independently assessed by two investigators (JAM and JCP)
based on the Grades of Recommendation, Assessment,
Development and Evaluation (GRADE) Working Group system
for limitations in study design, evidence directness, consistency,
precision of results and publication bias.™

Data Synthesis and Statistical Analysis

All statistical analyses were conducted using Review Manager
version 5.4 from Cochrane." Relative Risk (RR) was used as a
summary statistic for dichotomous outcomes. The results of each
study are presented in the Forest plots with summary statistics,
95% confidence intervals and relative weights represented by
the middle of the square, the horizontal line, and the relative size
of the square, respectively.

For the overall summary statistic, the composite relative risk and
95% confidence interval is represented by the middle and width
of the diamond, respectively. The I? statistic was used to estimate
heterogeneity across studies, with values greater than 50% is
considered as substantial heterogeneity. In this meta-analysis,
the investigators used a random-effects model in order to take
into account the methodological variation especially with regards
to dosing of trial drugs and diverse clinical definitions of acute
coronary syndrome between studies.

In the event that significant heterogeneity was detected upon

analysis, sub-group analysis was done to shed more light on the
heterogeneity.

RESULTS

Literature Search
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The electronic literature search yielded
a total of 123 studies. After the removal
of 10 duplications, the remaining
studies underwent primary screening
of their title and abstract. Following
removal of 105 studies upon screening,
eight (8) studies underwent full-text
review, and seven (7) were included

in the final meta-analysis based on

Figure 1: Literature Search Strategy

Records identified through
database search (n=123)

l

Records after duplicates
removed (n=10)

l

[ Eligibility I Screening ] [ldenmication]

inclusion and exclusion criteria (Figure Records screened Records excluded
1). (n=113) (n=105)
Description of Selected Studies l
P S Full-text articles assessed for Full-text articles excluded
A summary of the individual - .
haracteristics of the selected studies aigiblity {n=6) (1), With reasons:
cha ’ 1 reported no components of MACE

based on each study’s population,
intervention, control, and outcomes, are

tabulated in Table 1. (o) — —
x‘é Studies included in final
All of the studies used direct oral g meta-analysis (n=7)
—
anticoagulants plus dual antiplatelet
Table 1. Comparison of Selected Trials
Trial Intervention Control Efficacy Outcomes Safety Outcomes
APPRAISE-1 Apixaban 2.5mg BID, Aspirin 80-165mg OD Composite MACE (death, myocardial ISTH and TIMI
(2009) 10mg OD, 10mg BID, +/- Clopidogrel 75mg infarction, stroke, severe recurrent ischemia) Bleeding
20mg OD OD
Follow-up: 24 weeks
APPRAISE-2 Apixaban 5mg BID Aspirin 80-165mg +/- Composite MACE (death, myocardial ISTH and TIMI
(2011) P2Y12 inhibitor infarction, stroke, severe recurrent ischemia) Bleeding
Follow-up: 241 days
RE-DEEM Dabigatran 50mg BID, Aspirin 80-160mg + Composite MACE (death, myocardial ISTH, TIMI, and
(2011) 75mg BID, 110mg BID, Clopidogrel 75mg OD infarction, stroke) GUSTO Bleeding
150mg BID
Follow-up: 6 months
RUBY-1 Darexaban 5mg BID, Dual antiplatelet Composite MACE (death, myocardial ISTH and TIMI
(2011) 10mg OD, 15mg BID, infarction, stroke, recurrent ischemia) Bleeding
30mg OD, 30mg BID, Foll 6 th
60mg oD ollow-up: 6 montns
ATLAS-ACS 2 Rivaroxaban 2.5mg BID, Low dose Aspirin Composite MACE (death, myocardial ISTH and TIMI
(2012) 5mg BID + Theindoprine infarction, stroke) Bleeding
(Clopidogrel / .
Ticlopidine) Follow-up: 13.1 months
AXIOM TAK-442 10mg BID, Aspirin + Clopidogrel Composite MACE (death, myocardial ISTH and TIMI
(2014) 20mg BID, 40mg OD, infarction, stroke, myocardial ischemia Bleeding
40mg BID, 80mg OD, requiring hospitalization)
80mg BID, 160mg OD, i
120mg BID Follow-up: 24 weeks
PACIFIC AMI Asundexian 10mg OD,  Aspirin + P2Y12 inhibitor Composite MACE (death, MI, stroke, stent BARC Bleeding
(2022) 20mg OD, 50mg OD thrombosis)
Follow-up: 368 days
therapy in the intervention arm and dual antiplatelet in the participants in the trial. This meta-analysis however included all
control arm. Of the DOACs available in the market, the ones studies regardless of the P2Y12 inhibitor used.
used were apixaban, dabigatran, darexaban (YM-150),
rivaroxaban, TAK-442, and asundexian. Of note, only apixaban, The identified studies used similar designs utilizing multiple
dabigatran, and rivaroxaban are the commonly used DOACs test doses and dosing schedules of the intervention drug
for other indications such as atrial fibrillation or venous on top dual antiplatelet therapy and stratified as such and
thromboembolism. All studies had a base antiplatelet of aspirin compared each of these stratifications to the placebo arm.
within the range recommended as maintenance in most acute Since these were the study designs used, this meta-analysis
coronary syndrome guidelines. However, the included studies will do a two-tiered analysis wherein a meta-analysis of the total
had a varied second antiplatelet, usually a P2Y12 inhibitor, doses versus placebo will be done as well as a meta-analysis
which was commonly clopidogrel and was mostly upon the on the lowest dose versus placebo. Since previous studies
discretion of the treating physician upon enrollment of the study have shown increased bleeding risk with triple antithrombotic
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therapy, the lowest dose will be
analyzed as this assumes that it

has the lowest risk for bleeding. i s+ B cuso B TIMI ~ BARC

Figure 2: Comparison of Various Bleeding Scales (lifted from Galli et.al.?”

Al of the studies had similar OSBRI MILD MINIMAL
efficacy outcomes in the form K R
of composite major adverse @ | Pememase e o
cardiovascular events (MACE) -
which included death, myocardial
infarction, and stroke. In terms
of safety outcomes, all included O NORLEEDNG | MODERATE MINOR
studies used the ISTH and TIMI Ahosokal sdrmissic
definitions of bleeding except for n hysicion guided medicalor | © | B6eding that requires bloo | © dloss: | ©
the PACIFIC AMI Trial, which used o it in hemodynamic raior
the BARC definition of bleeding.
Although these definitions may
have overlaps, they are still similar MAJOR MAJOR
as to the degree, severity, and gl .
site of bleeding. A summary of R i e | O o e
this comparison can be found Bleeding causir i
in Figure 2.7 Adjustments were oy
made in the analysis to account for
these nuances in the definition of
bleeding.
Efficacy and Safety Outcomes: Total Population significantly reduces the risk of composite MACE (RR 0.88, 95%
When analyzed using the total population in the individual Cl1 0.81-0.96) and myocardial infarction (RR 0.88, Cl 0.78-0.98)
studies, our analysis showed that triple antithrombotic therapy (Figure 3, 4).
Figure 3: Composite MACE (Total Population)
TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 {2012) 626 10228 376 5113 50.5% 0.83 [0.74, 0.84] 1
APPRAISE-2 (2011} 279 3705 293 3687 31.0% 0.95 [0.81, 1.11]
APPRAISE-1 {2009} 43 &35 53 611 5.5% 0.89 [0.61, 1.29] i
AXIOM (2014} 33 745 97 2008 5.2% 0.92 [0.62, 1.35] -
PACIFIC AMI (2022} 46 1194 22 389  3.1% 0.70 [0.43, 1.15] i
RE-DEEM {2011} 58 1505 14 373 2.4x 1.04 [0.59, 1.85] S
RUBY-1 {2011} 53 938 14 318  2.3% 1.29 [0.72, 2.29] -
Total (95% CI) 18952 12510 100.0% 0.88 [0.81, 0.96] []
Total events ” c}:}‘“ 3 869 .
Heterogenelty: Tay* = 0.00; =453 cdf =& (P =061 F=0% L t t |
Test for overall effect: Z = 2.73 (P = 0.005) 0.01 %atours TAT lFavours DlA%T 100
Figure 4: Myocardial Infarction (Total Population)
TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 (2012} 384 10229 229 5113 53.8% 0.84 [0.71, 0.98]
APPRAISE-2 (2011} 182 3705 184 3687 35.6% 0.93 [0.77, 1.14]
PACIFIC AMI (2022} 38 11%4 17 398 4.4x% 0.75 [0.43, 1.31] —T
APPRAISE-1 (2009} 13 &35 20 611 2.9% 0.63 [0.31, 1.25] —t=
RUBY-1 {2011} 25 938 7 318 2.0% 1.21 [0.53, 2.78] -t
RE-DEEM {2011} 32 1505 4 373 1.3% 1.98 [0.71, 5.57] -
AXIOM (2014} 0 0 0 0 Not estimable
Total (95% CI) 18207 10502 100.0% 0.88 [0.78, 0.98] [
Total events 674 471
Heterogenelty: Tau® = 0.00; ChF¥ = 4.92, df = 5 (P = 0.43); F = 0X ; t ; i
Test for overall effect: Z = 2.22 (P = 0.03) e ?atours TAT |.Favours D]A?’T o
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However, there was a significant risk of any bleeding (RR=1.9,
95% CI 1.32-2.74) and major bleeding (RR=2.26, 95% CI 1.47-
3.48) (Figure 5, 6) among those treated with triple antithrombotic

Figure 5: Any Bleeding (Total Population)
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therapy as compared to those treated with dual-antiplatelet

therapy alone.

TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 (2012} 1129 10229 282 5113 16.3% 2.00 [1.76, 2.27] -
APPRAISE-2 (2011) 679 3705 305 3687 16.3% 2.22 [1.85, 2.52] ®
PACIFIC AMI (2022} 227 11%4 85 312 15.7% 0.70 [0.56, 0.87] -
AXIOM (2014} 170 1881 27 737 13.9% 2.34 [1.57, 3.48] —
RUBY-1 {2011} 136 939 26 319 13.9% 1.78 [1.19, 2.65] S
APPRAISE-1 2009} 148 689 22 362 13.6% 3.53 [2.30, 5.43] =
RE-DEEM (2011} B8 1490 B 317 10.2% 2.34 [1.15, 4.78] —
Total (95% ClI) 20227 10847 100.0% 1.90 [1.32, 2.74) &
Total events 2577 755
Heterogenelty: Tau® = 0.21; ChE = 99.45, df = & (P < 0.00001); ¥ = 94X o1 o1 ] 10 100
Test for overall effect: Z = 3.44 (P = 0.0006) ' Favours TAT Favours DAPT

Figure 6: Major Bleeding (Total Population)

TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 {2012} 147 10228 18 5113 2B.0% 3.87 [2.40, 6.23] —.—
APPRAISE-2 (2011} 48 3705 18 3687 25.4% 2.54 [1.48, 4.38] —_
PACIFIC AMI (2022} 11 1197 5 389 12.0% 0.73 [0.26, 2.10] ——
APPRAISE-1 (2009} 11 630 5 588 12.0% 2.09 [0.73, 5.98] o
AXIOM (2014} 17 1981 4 737 11.5% 1.58 [0.53, 4.68] —
RE-DEEM {2011} 16 1490 2 371 7.2% 1.99 [0.46, B.63] —
RUBY-1 {2011} 10 939 1 318 4.0% 3.40 [0.44, 26.43]
Total (95% CI) 20171 11225 100.0% 2.26 [1.47, 3.48] <
Total events 258 54
Heterogenehty: Tauw® = 0.11; ChP = 9.54, df = & (P = 0.15); F = 37% b o1 0=1 ] 1’0 100:

Test for overall effect: Z = 3.72 (P = 0.0002} Favours TAT Favours DAPT

Efficacy and Safety Outcomes: Lowest Dose

When analyzed using only the lowest dose cohort with a
total sample size of 21,554, our analysis showed that triple
antithrombotic therapy does not significantly reduce the risk

of composite MACE (RR=0.90, 95% CI 0.82-1.00) nor does it
significantly reduce the risk of myocardial infarction (RR=0.93,
95% CIl 0.81-1.05) (Figure 7,8).

Figure 7: Composite MACE (Lowest Dose)

TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 (2012} 313 5114 376 5113 46.8% 0.83 [0.72, 0.96] 1
APPRAISE-2 (2011} 279 3705 293 3687 39.6% 0.95 [0.81, 1.11]
APPRAISE-1 {2009} 24 317 53 611 4.6% 0.87 [0.55, 1.39] =T
PACIFIC AMI (2022} 27 385 22 389 3.3% 1.24 [0.72, 2.14] “T—
AXIOM (2014} 13 250 33 745 2.5% 1.17 [0.63, 2.19] —t—
RE-DEEM (2011} 17 369 14 371 2.0% 1.22 [0.61, 2.44] ——
RUBY-1 {2011} 6 158 14 318 1.1% 0.86 [0.34, 2.20] —
Total (95% CI) 10309 11245 100.0% 0.90 [0.82, 1.00]

Total events

6§79

805
Heterogenehty: Tau® = 0.00; ChE = 4.31, df = & (P = 0.64); F = 0%
Test for overall effect: Z = 1.98 (P = 0.05}
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Figure 8: Myocardial Infarction (Lowest Dose)
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TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 (2012} 205 5114 2289 5113 4B.8% 0.90 [0.74, 1.08] :
APPRAISE-2 {2011) 182 3705 184 3687 42.7% 0.93 [0.77, 1.14]
PACIFIC AMI (2022) 18 385 17 388 3.9% 1.07 [0.56, 2.04] o
APPRAISE-1 {2009} 7 317 20 611 2.3% 0.67 [0.29, 1.58] =—r
RE-DEEM (2011} ] 369 4 371 1.2% 2.26 [0.70, 7.28] =1
RUBY-1 (2011} 4 158 -] 318 1.1% 1.34 [0.38, 4.67] S R
AXIOM (2014} 0 0 0 0 Not estimable
Total (95% CI) 10059 10500 100.0% 0.93 [0.81, 1.05] &
Total events 425 470
Heterogenehty: Tau® = 0.00; ChE = 3.44, df = 5 (P = 0.63); F = 0% lb.01 of1 ] fo 100‘

Test for overall effect Z = 1.17 (P = (.24}

Even at the lowest dose used in the representative studies, there

was a significantly increased risk for any bleeding (RR=1.57,

95% CI 1.18-2.10) and major bleeding (RR=2.28, 95% CI 1.45-

Figure 9: Any Bleeding (Lowest Dose)

Favors TAT Favors DAPT

3.60) (Figure 9, 10). There was a note of significant heterogeneity
(i2=85%) in the analysis for any bleeding (Figure 9).

TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
APPRAISE-2 {2011} 678 3705 305 3687 21.3% 2.22 [1.85, 2.52] -
ATLAS ACS TIMI 2 {2012} 492 5114 282 5113 21.1% 1.74 [1.51, 2.01] -
PACIFIC AMI (2022} 70 385 85 389 18B.3% 0.83 [0.63, 1.11] --r
APPRAISE-1 (2009} &5 315 &3 588 17.5% 1.96 [1.43, 2.70] e
RUBY-1 {2011} 21 158 26 319 12.5% 1.62 [0.94, 2.79] [——
RE-DEEM (2011} 13 369 B 371 7.5% 1.63 [0.68, 3.90] T
AXIOM (2014) 1 248 7 737 18X 0.42 [0.05, 3.43]
Total (95% CI) 10305 11225 100.0% 1.57 [1.18, 2.10] 3
Total events 1341 776
Heterogenehty: Tau® = 0.10; ChP = 41.04, df = & (P < 0.00001); F = 85% b o1 051 ] 190 100=
Test for overall effect: Z = 3.05 (P = 0.002) ) Favors TAT Favors DAPT

Figure 10: Major Bleeding (Lowest Dose)

TAT DAPT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ATLAS ACS TIMI 2 {2012} 65 5114 18 5113 40.5% 3.42 [2.05, 5.69] ——
APPRAISE-2 (2011} 48 3705 18 3687 37.9% 2.54 [1.48, 4.38] ——
PACIFIC AMI (2022} 5 385 5 389 11.7% 1.01 [0.28, 3.48] —_—
RUBY-1 {2011} 1 159 1 318 2.6% 2.01 [0.13, 31.87]
RE-DEEM {2011} 1 369 1 371 2.6% 1.01 [0.06, 16.01]
AXIOM (2014} 0 248 4 737 2.4% 0.33 [0.02, 6.10]
APPRAISE-1 (2009} 0 315 2 598 2.2% 0.38 [0.02, 7.89]
Total (95% CI) 10305 11225 100.0% 2.28 [1.45, 3.60] E:
Total events 118 50
Heterogenehty: Tau® = 0.07; ChE = 7.31, df = & (P = 0.29); F = 18% h o1 011 ] 130 100?

Test for overall effect: Z = 3.55 (P = 0.0004)

Evaluation of Studies

The risk of bias of the studies assessed using the Revised
Cochrane Risk-of-Bias 2 tool for Randomized Trials (RoB2)

Favors TAT Favors DAPT

showed that there was no risk of bias among all the studies
included in this meta-analysis. Hence, this meta-analysis had an
overall low risk of bias.
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Table 2. Summary of Risk of Bias Analysis

Selection bias Perfcl;??sance DeLei:tslon Attrition bias Re%ci);;mg Other biases
Author/Trial . .
u(yga,; a Random All . Blindi § Blinding of L Selective
sequence °°a|t'°" 0 s outcome e o outcome Funding?
generation COUEENED Al pants assessment @A) reporting?

APPRAISE-1 (2009)

APPRAISE-2 (2011)

RE-DEEM (2011)

RUBY-1 (2011)

ATLAS-ACS 2 (2012)

AXIOM (2014)

PACIFIC AMI (2022)

The quality of evidence was assessed using the GRADE system
utilizing the GRADEPro online application. The strength of
evidence was high among all outcomes except for any bleeding
which showed moderate level of evidence because of the

significant heterogeneity present in the analysis of this specific
outcome. Therefore, it is acceptable to generalize the findings
into a recommendation.

]
Certainty assessment patir:zh?sf(% ) Effect Certainty | Importance
Ne of Study Risk of | Inconsistency | Indirectness | Imprecision Other TAT DAPT | Relative | Absolute
studies design bias considerations (95% Cl) | (95% ClI)
Composite MACE
7 randomised| not not serious not serious not serious none 679/ 805/ | RR0.90 | 7 fewer DO CRITICAL
trials serious 10309 | 11245 | (0.82to | per 1,000 High
(6.6%) | (7.2%)| 1.00) (from 13
fewer to
0 fewer)
Myocardial Infarction
6 randomised| not not serious not serious not serious none 425/ 470/ | RR0.93 | 3fewer DODD CRITICAL
trials serious 10059 | 10500 | (0.81to | per 1,000
(4.2%) | (45%)| 1.05) (from9
fewer to
2 more)
Any Bleeding
7 randomised| not serious? not serious not serious none 1341/ 776/ | RR1.57 | 39 more @O0 IMPORTANT
trials serious 10305 | 11225 | (1.18to | per 1,000 | Moderate
(13.0%)| (6.9%)| 2.10) (from 12
more to
76 more)
Major Bleeding
7 randomised| not not serious not serious not serious none 118/ 50/ RR 2.28 | 6 more [CLICE) CRITICAL
trials serious 10305 | 11225 | (1.45to | per 1,000
(1.1%) | (0.4%)| 3.60) (from 2
more to
12 more)
a. 17 is 85% signifying significant heterogeneity among the studies
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DISCUSSION

Acute coronary syndrome (ACS) remains a leading cause of
morbidity and mortality. Ischemic burden remains high among
patients with ACS despite being on optimal medical treatment
with dual antiplatelet therapy, and there is a persistent residual
risk in recurrent myocardial infarction and cardiac death among
patients with recent ACS.®*% Hence, strategies such as triple
antithrombotic therapy have been suggested and studied in
various multiple clinical trials. This meta-analysis aimed to
analyze these studies as a whole.

Overall, this meta-analysis showed that triple antithrombotic
therapy (TAT) when compared to dual-antiplatelet therapy
(DAPT) had a modest reduction in composite major adverse
cardiovascular events and myocardial infarction at best

when analyzed cumulatively. When used at the lowest dose
possible, TAT has no significant difference in terms of MACE
and myocardial infarction as compared to DAPT. On top of this,
regardless of the dose used and even at only the lowest dose
possible, TAT had a significantly higher risk for any or major
bleeding.

The findings of this meta-analysis are consistent with a previous
meta-analysis done in 2013 by Oldgren et. al.?® This current
study included two more trials — AXIOM in 2014 and PACIFIC
AMI in 2022 — and serves as an update to the previous meta-
analysis done. It also excluded another trial, the ESTEEM Trial,
which only used aspirin alone in the control arm. This updated
meta-analysis was pursued because in the PACIFIC AMI trial,
TAT showed a significantly lower risk of any bleeding than DAPT
(Figure 5) which is unusual and inconsistent with mechanistic
principles and inconsistent with findings of other previous
studies. The DOAC used in PACIFIC-AMI is a relatively new
drug, asundexian, with its mechanism being a direct factor Xla
inhibitor.?¢ The inhibition at this level occurs before the single
common pathway of the coagulation cascade as compared

to direct factor Xa or direct thrombin inhibition which acts on
the common pathway already. This has been postulated as the
reason why there is less bleeding with the use of this new direct
oral anticoagulant.

When looking closer into the forest plot for the reduction in
MACE and myocardial infarction among those in the cumulative
dose analysis (Figure 3, 4), we surmise that the total effect

was contributed much by the ATLAS-ACS 2 trial, a large trial

on the use of rivaroxaban at a dose of 2.5mg or 5mg twice a
day among patients with recent ACS on top of DAPT. The large
population size of this convincing trial was the one that skewed
the results towards statistical significance. We note however
that at a dose of 2.5mg twice a day on top of DAPT, rivaroxaban
no longer reduces the risk of myocardial infarction but still
reduces the risk of composite MACE (Figure 7, 8). The rest of
the individual drugs, including asundexian in the PACIFIC-AMI
trial, did not show such a relationship which further strengthens
the observation that the ATLAS-ACS 2 trial was the one which
skewed the results as such.

Based on the pattern seen in the available trials, there is a

trend showing that rivaroxaban is the most efficacious in terms
of preventing recurrent ischemic events among patients with
coronary artery disease. Among the DOACs, it has been proven
in the AFIRE Trial that rivaroxaban alone was non-inferior when
compared to rivaroxaban plus single antiplatelet therapy in
preventing major adverse cardiovascular events among patients

Efficacy and Safety of TAT vs DAPT in ACS without AF: Meta-analysis

with atrial fibrillation and stable coronary artery disease with

a significantly lower risk of bleeding.®” There have been no
dedicated studies comparing DOACs with Aspirin for secondary
prevention of CAD among those without Atrial Fibrillation.

In terms of overall bleeding risk, the addition of a direct oral
anticoagulant at any dose still shows an increased risk of any
and major bleeding. When scrutinizing the forest plots, we note
that asundexian when added to DAPT shows a decreased risk
for bleeding compared to DAPT alone as seen in the PACIFIC-
AMI Trial. This could be due to the fact that asundexian has been
shown to have a lower bleeding risk when compared to other
direct oral anticoagulant. The PACIFIC-AF Phase 2 randomized
trial done in 2022, compared asundexian to apixaban among
patients with atrial fibrillation, and showed that there was

a significantly lower risk of bleeding in the treatment arm,
asundexian, compared to the control arm, apixaban, without a
significant difference in the reduction of stroke.?® Based on a
previous meta-analyses, apixaban was shown to have the lowest
bleeding risk when compared to rivaroxaban, edoxaban, and
dabigatran.®>% Hence, asundexian, which has an even lower risk
of bleeding than apixaban, shows much promise and potential
to be an alternative direct oral anticoagulant in various clinical
settings.

It can be noted in the analysis that there was significant
heterogeneity in terms of bleeding with an 12 85% in the low dose
and 1294% in the high dose analysis respectively. It can be seen
in the graphs that the PACIFIC AMI trial again was the outlier in
the analysis. One of the possible reasons for this is the use of the
BARC scale instead of the TIMI and ISTH scales for bleeding in
this trial which may lead to some overlaps (Figure 2).

CONCLUSION

Overall, the role of antithrombotic therapy in the management

of ACS and CAD among patients without atrial fibrillation is

still a field which needs to be explored even further. Despite

the emergence of new evidence from latest trials, collective
evidence of our meta-analysis still shows an elevated risk-benefit
ratio for TAT compared to DAPT in the setting of ACS without AF.
Hence, further studies should likely focus on DOACS that have a
better safety profile while maintaining efficacy for reducing MACE
in patients with recent ACS. Weighing the bleeding risk and
thrombotic risk remains to be one of the major decisions points to
consider triple therapy among patient with AF with recent ACS,
and the TAT strategy may be considered among patients with low
bleeding risk but high thrombotic risk.
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