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ABSTRACT
Background: Balancing the effects of dual antiplatelet therapy (DAPT)
in the era of potent purinergic receptor type Y, subtype 12 (P2Y12)
inhibitors remains a challenge in the management of acute coronary
syndrome (ACS).
Methods: We conducted a systematic review and meta-analysis
following a 2-stage process consisting of searching for systematic re-
views published between 2019 and November 2022. We included
randomized controlled trials (RCTs) of ACS patients treated with
percutaneous coronary intervention comparing (i) ticagrelor- vs
prasugrel-based DAPT and (ii) P2Y12 inhibitor de-escalation strategies.
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R�ESUM�E
Contexte : Équilibrer les effets de la bith�erapie antiplaquettaire (BTAP)
à l’ère des puissants inhibiteurs du r�ecepteur purinergique de type Y,
sous-type 12 (P2Y12) demeure un d�efi dans la prise en charge du
syndrome coronarien aigu (SCA).
M�ethodologie : Nous avons proc�ed�e à un examen syst�ematique et à
une m�eta-analyse, tout d’abord en recherchant les revues syst�ema-
tiques publi�ees entre 2019 et 2022, puis en mettant à jour la
recherche la plus complète de ces revues jusqu’en novembre 2022.
Nous avons inclus des essais contrôl�es randomis�es (ECR) men�es chez
des patients ayant subi un SCA trait�e par intervention coronarienne
Dual antiplatelet therapy (DAPT) combining acetylsalicylic
acid and a purinergic receptor type Y, subtype 12 (P2Y12)
inhibitor is the treatment of choice in patients with acute
coronary syndrome (ACS) treated with percutaneous coronary
intervention (PCI).1 Current guidelines recommend the use
of the potent oral P2Y12 inhibitors (ticagrelor and prasugrel)
over clopidogrel in the first year after ACS in patients treated
with PCI,1-3 as these agents have stronger platelet inhibition
activity, leading to reductions in ischemic events at the
expense of an increased bleeding risk.4,5 However, Canadian
guidelines do not make specific recommendations favouring
one potent P2Y12 inhibitor over another. Additionally,
emerging strategies that use a potent P2Y12 inhibitor-based
DAPT followed by de-escalation to clopidogrel-based DAPT
or a lower dose of a potent P2Y12 inhibitor-based DAPT may
optimally balance thrombotic and bleeding risk.

Consequently, the optimal choice and duration of potent
P2Y12 inhibitor therapy in ACS patients post-PCI remains
unclear. Therefore, we conducted a systematic review and
meta-analysis of randomized controlled trials (RCTs) to
compare the efficacy and safety of (i) ticagrelor- vs prasugrel-
based DAPT, and (ii) P2Y12 inhibitor de-escalation-DAPT
strategies in ACS patients treated with PCI.
Methods
We conducted an abbreviated systematic review and meta-

analysis following a 2-stage process. First, we searched for all
recent systematic reviews that addressed any of the predefined
clinical questions for this topic (outlined below), and extracted
all relevant RCTs from these systematic reviews. We subse-
quently identified and updated the most comprehensive
search strategies from available systematic reviews. Two au-
thors re-extracted all data from the original RCT articles. This
report follows the 2020 Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses statement.6
n Cardiovascular Society. This is an open access article under the CC BY-NC-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
https://doi.org/10.1016/j.cjco.2023.11.024
https://doi.org/10.1016/j.cjco.2023.11.024
mailto:mmg2@ualberta.ca
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cjco.2023.11.024&domain=pdf
https://doi.org/10.1016/j.cjco.2023.11.024
http://creativecommons.org/licenses/by-nc-nd/4.0/


Outcomes of interest were major adverse cardiovascular events
(MACE), all-cause death, stent thrombosis, and major bleeding. We
estimated risk ratios (RRs) and 95% confidence intervals (CIs) using a
random-effects model.
Results: Eight RCTs (n ¼ 5571) compared ticagrelor to prasugrel.
Ticagrelor was associated with an increased risk of MACE compared to
prasugrel (RR 1.23, 95% CI 1.01-1.49, moderate certainty), without
significant differences in death, stent thrombosis, or major bleeding. In
2 RCTs (n ¼ 3343) comparing clopidogrel-based DAPT de-escalation
after 1 month to potent P2Y12 inhibitorebased DAPT continuation,
clopidogrel de-escalation did not significantly alter the incidence of
MACE, death, or stent thrombosis, but reduced that of major bleeding
(RR 0.51, 95% CI 0.28-0.92, high certainty). The effect of prasugrel
dose de-escalation was inconclusive for all outcomes based on one
trial.
Conclusions: Ticagrelor was associated with an increase in MACE
compared with prasugrel, based on low-certainty evidence, whereas
de-escalation to clopidogrel after 1 month of potent P2Y12 inhibitor
was associated with a decrease in incidence of major bleeding without
increasing thrombotic outcomes in ACS patients post-percutaneous
coronary intervention.

percutan�ee qui comparaient i) une BTAP comportant du ticagr�elor à
une BTAP à base de prasugrel, et ii) les strat�egies de r�eduction gra-
duelle de la dose de l’inhibiteur de P2Y12. Les r�esultats d’int�erêt
comprenaient les �ev�enements cardiovasculaires ind�esirables majeurs
(ECIM), les d�ecès toutes causes confondues, les thromboses de
l’endoprothèse et les saignements majeurs. Nous avons estim�e les
rapports de risques (RR) et les intervalles de confiance (IC) à 95 % à
l’aide d’un modèle à effets al�eatoires.
R�esultats : Huit ECR (n ¼ 5 571) ont compar�e le ticagr�elor au pra-
sugrel. Le ticagr�elor �etait associ�e à un risque accru d’ECIM com-
parativement au prasugrel (RR de 1,23, IC à 95 % de 1,01 à 1,49,
certitude mod�er�ee), sans diff�erence significative quant au d�ecès, à la
thrombose de l’endoprothèse ou au saignement majeur. Dans deux
ECR (n ¼ 3 343) comparant la r�eduction graduelle de la BTAP à base
de clopidogrel après 1 mois à la poursuite de la BTAP comportant un
inhibiteur puissant de P2Y12, la r�eduction graduelle de la dose de
clopidogrel n’a pas modifi�e de manière significative la fr�equence des
ECIM, des d�ecès ou des thromboses de l’endoprothèse, mais a r�eduit
celle des saignements majeurs (RR de 0,51, IC à 95 % de 0,28 à 0,92,
certitude �elev�ee). L’effet de la r�eduction graduelle de la dose de pra-
sugrel n’a pas �et�e concluant pour tous les r�esultats sur la base d’un
seul essai.
Conclusions : Si l’on se fie aux donn�ees probantes de faible certitude,
le ticagr�elor a �et�e associ�e à une augmentation des ECIM com-
parativement au prasugrel, tandis que la r�eduction graduelle de la
dose de clopidogrel après 1 mois d’administration d’un puissant
inhibiteur de P2Y12 a �et�e associ�ee à une diminution de la fr�equence
des saignements majeurs sans augmentation des �ev�enements
thrombotiques chez les patients ayant subi une intervention coro-
narienne percutan�ee pour traiter un SCA.
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Search strategies and data source

To identify relevant systematic reviews, we searched
PubMed covering the period from January 1, 2019 to
November 22, 2022 (the search strategy is given in
Supplemental Appendix S1). We then refined and updated
the most comprehensive search among these meta-analyses for
each clinical question, and then updated these searches to
identify RCTs published after the search date of those
respective reviews. Minor optimizations were made to these
searches, and RCT filters were used to increase the specificity
of results. Supplemental Appendix S1 describes the full search
strategies for systematic reviews and additional RCTs.

Study selection, eligibility criteria, and data extraction

We included RCTs that enrolled patients who underwent
PCI for ACS and made one of the following comparisons: (i)
ticagrelor- vs prasugrel-based DAPT; or (ii) initial potent
P2Y12 inhibitor for 1 month followed by de-escalation (either
de-escalation to clopidogrel or to a lower-dose P2Y12 inhibi-
tor) vs continuation of the potent P2Y12 inhibitor. We re-
ported on at least one outcome of interest (outlined below) at
up to 12 months of follow-up.

One reviewer performed all database searches and imported
the records into Covidence (Covidence, Australia). Using
Covidence, 2 reviewers independently screened article titles
and abstracts, and reviewed full-text articles for inclusion. The
same 2 reviewers independently extracted the following data
from each study, using a standardized data-collection form:
study acronym; lead author; publication year; sample size;
baseline characteristics; intervention characteristics; and data
on all outcomes (number of participants with events and total
number of participants in each group in the intention-to-treat
population). No instances of disagreement between the re-
viewers occurred.

Assessment of risk of bias and certainty of evidence

Two reviewers independently evaluated trial-level risk of
bias (RoB) using the Cochrane RoB 2 tool.7 Once again, no
instances of disagreement between the reviewers occurred.
One reviewer then rated outcome-level certainty of evidence
using the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) framework,8 which in-
corporates risk of bias, imprecision, inconsistency,
indirectness, and publication bias.

Outcomes

The outcomes of interest were as follows: (i) major adverse
cardiovascular events (MACE; composite of death from any
cause, myocardial infarction [MI], or strokedwhen this com-
posite was not available, we used the composite of cardiovascular
death, MI, or stroke, or a broader composite that encompasses
additional components); (ii) all-cause mortality; (iii) stent
thrombosis (definite and/or probable based on original Academic
Research Consortium (ARC)9 or ARC-210 definition); and (iv)
major bleed (Bleeding Academic Research Consortium
[BARC]113 or5 bleed;when information using this classification
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Figure 1. Study selection for comparison of (A) ticagrelor vs prasugrel, and (B) purinergic receptor type Y, subtype 12 (P2Y12) inhibitor de-escalation
vs continuation of potent P2Y12 inhibitor.
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was not available, we preferentially extracted bleeding informa-
tion based on the International Society on Thrombosis and
Haemostasis [ISTH],12 followed by the Thrombolysis in
Myocardial Infarction [TIMI] definition).4,13
Statistical analysis

We pooled dichotomous outcomes as risk ratios (RRs) with
95% confidence intervals (CIs) using a DerSimonian-Laird
inverse variance random-effects model for all outcomes. We



Table 1. Characteristics of trials comparing ticagrelor to prasugrel

Characteristic

ISAR-REACT 5
(PCI subgroup,
n ¼ 3377)

ISAR-REACT 5
(Non-PCI subgroup,

n ¼ 641)
PRAGUE-18
(n ¼ 1230)

DUBIUS trial*
(n ¼ 438)

Bonello
et al.25 (2015)
(n ¼ 213)

REDUCE-MVI
trial (n ¼ 108)

Laine
et al.26 (2014)
(n ¼ 100)

Alexopoulos
et al.24 (2012)

(n ¼ 55)

RAPID
trial

(n ¼ 50)

Age, y, mean 64.6 64.8 61.8 65.0 60.7 60.6 63.8 59.4 67.0
Women 21.2 37.9 24.5 24.4 25.2 15.4 24 19.9 22.0
Prior MI 15.5 16.9 8.3 17.5 11.5 d d d 8.0
DES 89.5 d 65.2 d 96 100.0 79.5 d d
Index event
Unstable angina 8.2 36.3 d 21.0 d d 19.4 d d
NSTEMI 45.4 50.4 5.4 79.0 49.8 d 80.6 d d
STEMI 46.5 13.3 89.5 d d 100.0 100.0 100.0

MACE definition All-cause death, MI, or stroke CV death, nonfatal MI,
or nonfatal stroke

Death from
vascular causes,
non-fatal MI,
or non-fatal

stroke

CV death, MI, urgent
revascularization,

and stroke

All cause
death, MI

CV death,
MI, and stroke

d MI

Major bleeding definition BARC 3e5 BARC 3e5 BARC 3e5 BARC 3e5 de BARC 3e5 d TIMI Major
Follow-up duration 12 mo 12 mo 1 mo 1 mo 12 mo in-hospital

(mean, 3 d)
5 d in-hospital

Values are %, unless otherwise indicated.
BARC, Bleeding Academic Research Consortium; CV, cardiovascular; DES, drug-eluting stent; DUBIUS, Downstream vs Upstream Strategy for the Administration of P2Y12 Receptor Blockers In Non-ST Elevated

Acute Coronary Syndromes With Initial Invasive Indication; ISAR-REACT 5, Intracoronary Stenting and Antithrombotic Regimen: Rapid Early Action for Coronary Treatment 5; MACE, major adverse cardiac events;
MI, myocardial infarction; NSTEMI, non-STEMI; PCI, percutaneous coronary intervention; PRAGUE-18, Comparison of Prasugrel and Ticagrelor in the Treatment of Acute Myocardial Infarction; RAPID, Rapid
Activity of Platelet InhibitorDrugs; REDUCE-MVI, Reducing Microvascular Dysfunction in Revascularized STEMI Patients by Off-Target properties of Ticagrelor; STEMI, ST-segment elevation myocardial infarction;
TIMI, Thrombolysis in Myocardial Infarction.

* Baseline characteristics from the total DUBIUS trial cohort; only 30% of these patients were treated with PCI.
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Table 2. Summary-of-findings table

Effect estimate

Outcome Certainty of evidence RR (95% CI) Absolute change, per 1000

Ticagrelor vs prasugrel
MACE Low*,y 1.23 (1.01e1.49) 15 more (from 1 to 31 more)
Death Moderate* 1.12 (0.86e1.46) d
Stent thrombosis Lowz 1.21 (0.74e1.98) d
Major bleed Moderatey 1.01 (0.78e.132) d

De-escalation to clopidogrel vs potent P2Y12 inhibitor
MACE Moderate* 0.76 (0.55e1.06) d
Death Lowz 0.75 (0.21e2.69) d
Stent thrombosis Lowz 1.17 (0.39e3.47) d
Major bleed High 0.51 (0.28e0.92) 9 fewer (from 2 to 14 fewer)

De-escalation of prasugrel dose to 5 mg daily vs continuation of prasugrel 10 mg daily
MACE Lowz 0.76 (0.40e1.45) d
Death Lowz 0.71 (0.32e1.60) d
Stent thrombosis Lowz 0.33 (0.03e3.19) d
Major bleed Lowz 1.12 (0.43e2.90) d

CI, confidence interval, MACE, major adverse cardiac events; P2Y12, purinergic receptor type Y, subtype 12; RR, risk ratio.
* Rated down 1 category for serious imprecision.
yRated down 1 category for serious inconsistency.
zRated down 2 categories for very serious imprecision.
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evaluated statistical heterogeneity with visual inspection of the
forest plot and quantified the percentage of the variability that
is due to heterogeneity between trials using the I2 statistic.

We prespecified sex as a subgroup of interest; however,
sex was reported in only 1 trial (Intracoronary Stenting and
Antithrombotic Regimen: Rapid Early Action for Coronary
Treatment 5 [ISAR-REACT 5]) and could therefore not be
meta-analyzed. In a post hoc sensitivity analysis, we
compared the results of the ISAR-REACT 5 trial to those of
the remaining trials.14 As the ISAR-REACT 5 trial also
contained subgroup data on those who did not receive PCI,
we included this subgroup analysis within the post hoc
sensitivity analysis.

We conducted all analyses using Review Manager version
5.4 (Cochrane, Copenhagen, Denmark).
Results

Ticagrelor- vs prasugrel-based DAPT

Characteristics of included studies. The initial search
identified 9 systematic reviews with meta-analysis comparing
ticagrelor- to prasugrel-based DAPT in ACS patients under-
going PCI (Fig. 1).15-23 From these systematic reviews, we
identified 6 relevant RCTs.14,24-28 We updated the search
strategy from the most recent and comprehensive systematic
review15 to November 2022. From the 326 additional records
identified, we identified 2 additional RCTs for inclusion.29,30

We contacted and obtained additional outcome data from the
authors of the Downstream vs Upstream Strategy for the
Administration of P2Y12 Receptor Blockers in Non-ST
Elevated Acute Coronary Syndromes With Initial Invasive
Indication (DUBIUS) trial.29 Across all 8 included RCTs
(n ¼ 5571), the mean age was 64 years, and 42% of partic-
ipants were women (see Table 1 for key characteristics).

Risk of bias and certainty of evidence. We rated one RCT
as having a low risk of bias,14 6 RCTs as having some
concerns regarding bias,24-26,28-30 and 1 RCT as having a high
risk of bias (Supplemental Fig. S1).27 The ISAR-REACT 5
trial,14 which contributed � 60% of the weight for all out-
comes, was rated as having a low risk of bias. The Comparison
of Prasugrel and Ticagrelor in the Treatment of Acute
Myocardial Infarction (PRAGUE-18)27 trial received the
second-highest weight and had some concerns regarding bias
due to a lack of information on allocation concealment and
possible deviations from the intended intervention.

We rated the certainty of evidence as follows: low for
MACE, due to serious imprecision as well as serious incon-
sistency between the ISAR-REACT 5 trial and other trials
(Supplemental Fig. S2); moderate for all-cause death due to
serious imprecision; low for stent thrombosis due to very
serious imprecision; and moderate for major bleeding due
to serious imprecision. The GRADE certainty of evidence,
along with relative and absolute estimates of effect, is provided
in Table 2.

Outcomes. Seven trials reported on the risk of MACE
(Fig. 2A). Ticagrelor was associated with an increased risk of
MACE, compared to prasugrel (RR 1.23, 95% CI 1.01-1.49,
I2 ¼ 0%). No significant differences were present between
ticagrelor and prasugrel in all-cause death (RR 1.12; 95% CI
0.86-1.46, I2 ¼ 0%; Fig. 2B), stent thrombosis (RR 1.21;
95% CI 0.74-1.98, I2 ¼ 0%; Fig. 2C), or major bleeding (RR
1.01, 95% CI 0.78-1.32, I2 ¼ 0%; Fig. 2D).

Results did not differwhen the ISAR-REACT5 trial non-PCI
subgroup was added, and no significant interaction occurred
based on this subgroup in the ISAR-REACT 5 trial for MACE,
all-cause death, or major bleeding (Supplemental Fig. S2).

DAPT dose and conversion de-escalation strategies

Characteristics of included studies. We identified 7 sys-
tematic reviews addressing empiric P2Y12 inhibitor dose and
conversion de-escalation strategies in patients with ACS
treated with PCI (Fig. 1).31-37 From these meta-analyses, we
identified 2 RCTs (Ticagrelor vs Clopidogrel in Stabilized



Figure 2. Forest plot of (A) major adverse cardiovascular events, (B) all-cause death, (C) stent thrombosis, and (D) major bleeding with ticagrelor-,
compared with prasugrel-based, dual antiplatelet therapy in patients with acute coronary syndrome treated with percutaneous coronary intervention
(PCI). CI, confidence interval; df, degrees of freedom; DUBIUS, Downstream vs Upstream Strategy for the Administration of P2Y12 Receptor Blockers
In Non-ST Elevated Acute Coronary Syndromes With Initial Invasive Indication; ISAR-REACT 5, Intracoronary Stenting and Antithrombotic Regimen:
Rapid Early Action for Coronary Treatment 5; M-H, ManteleHaenszel; PRAGUE-18, Comparison of Prasugrel and Ticagrelor in the Treatment of Acute
Myocardial Infarction; RAPID, Rapid Activity of Platelet Inhibitor Drugs; REDUCE-MVI, Reducing Microvascular Dysfunction in Revascularized STEMI
Patients by Off-Target properties of Ticagrelor.
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Figure 2. Continued
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Patients With Acute Myocardial Infarction [TALOS-AMI]
and Timing of Platelet Inhibition After ACS [TOPIC])38,39

that address de-escalation of potent P2Y12 inhibitors to
clopidogrel at 1 month post-ACS (DAPT conversion de-
escalation), and 1 trial that addresses prasugrel dose
de-escalation (5 mg daily) after 1 month of prasugrel 10 mg
daily (Harmonizing Optimal Strategy for Treatment of Cor-
onary Artery Diseases Trial - Comparison of Reduction of
Prasugrel Dose or Polymer Technology in ACS Patients
[HOST-REDUCE-POLYTECH-ACS]) (DAPT dose de-
escalation).40 No trials evaluated dose de-escalation of tica-
grelor. An updated search (Supplemental Appendix S1)
including 84 records identified no additional RCTs. Across all
3 included de-escalation RCTs, the mean age was 60 years,
and 14% of participants were women. Key characteristics of
the 3 RCTs are shown in Table 3.



Table 3. Characteristics of purinergic receptor type Y, subtype 12 (P2Y12) inhibitor de-escalation trials

Characteristic TALOS-AMI trial (n ¼ 2697) TOPIC trial (n ¼ 646)
HOST-REDUCE-POLYTECH-ACS

trial (n ¼ 2338)

Age, y, mean 60 60 58.8
Women 16.8 17.6 10.7
PCI received 100 97.5 100
DES 100 90.6 100
Index event

Unstable angina 0 60.2 60.8
NSTEMI 45.6 25.3
STEMI 54 39.8 14

Timing from PCI to de-escalation, mo 1 1 1
Treatment prior to de-escalation Ticagrelor 90 mg BID Ticagrelor 90 mg BID or

prasugrel 10 mg
Prasugrel 10 mg

De-escalation intervention Clopidogrel 75 mg Clopidogrel 75 mg Prasugrel 5 mg
MACE definition Cardiovascular death, MI, or stroke Cardiovascular death, unplanned

revascularisation, stroke
All-cause death, MI, repeat

revascularization
Major bleed definition BARC 3,5 TIMI Major BARC 3e5
Follow-up duration, months 12 12 12

Values are %, unless otherwise indicated.
BARC, Bleeding Academic Research Consortium; BID, twice a day; DES, drug-eluting stent; HOST-REDUCE-POLYTECH-ACS, Harmonizing Optimal

Strategy for Treatment of Coronary Artery Diseases Trial - Comparison of Reduction of Prasugrel Dose or Polymer Technology in ACS Patients; MACE, major
adverse cardiac events; MI, myocardial infarction; NSTEMI, non-STEMI; PCI, percutaneous coronary intervention; STEMI, ST-segment elevation myocardial
infarction; TALOS-AMI, Ticagrelor vs Clopidogrel in Stabilized Patients With Acute Myocardial Infarction; TIMI, Thrombolysis in Myocardial Infarction;
TOPIC, Timing of Platelet Inhibition After Acute Coronary Syndrome.
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Risk of bias and certainty of evidence. We rated the
TALOS-AMI trial39 as having a low risk of bias, despite its
being an open-label trial, due to the employment of bias-proof
outcomes, high adherence to assigned treatment, and the use
of blinded outcome adjunction (Supplemental Fig. S1). We
rated the TOPIC trial38 as having a high risk of bias, due to
concerns regarding performance bias (86% adherence in the
de-escalation group vs 75% in the continuation group).
Notably, patients in the de-escalation group received clopi-
dogrel plus acetylsalicylic acid in a combination tablet,
whereas those in the usual-care group received either ticagrelor
or prasugrel in combination with aspirin as separate tablets,
which could have influenced adherence. The HOST-
REDUCE-POLYTECH-ACS trial had some concerns
regarding bias, due to possible nonprotocol deviations from
the intended treatment (6% of patients did not de-escalate
therapy despite their assignation to receive de-escalation).40

For DAPT-conversion de-escalation, we rated the certainty
of evidence as follows: moderate for MACE, due to serious
imprecision; low for death and stent thrombosis, due to very
serious imprecision; and high for major bleeding (Table 2).
For DAPT-dose de-escalation, we rated all outcomes as having
low certainty of evidence, due to very serious imprecision
(Table 2).

Outcomes. DAPT-conversion de-escalation did not increase
the risk of MACE (RR 0.76, 95% CI 0.55-1.06, I2 ¼ 0%;
Fig. 3A), all-cause death (RR0.75, 95%CI0.21-2.69, I2¼ 35%;
Fig. 3B), or stent thrombosis (RR 1.17, 95% CI 0.39-3.47,
I2 ¼ 0%; Fig. 3C), compared to continuation of potent P2Y12
inhibitor. DAPT-conversion de-escalation reduced the risk of
major bleeding (RR 0.51, 95%CI 0.28-0.92; I2¼ 0%; Fig. 3D),
compared to continuation of a potent P2Y12 inhibitor.

DAPT-dose de-escalation was evaluated in only 1 trial of
2338 patients comparing de-escalation to prasugrel 5 mg daily
1 month after PCI for ACS, vs continuation of prasugrel 10
mg daily.40 No differences between groups occurred in
MACE (RR 0.76, 95% CI 0.40-1.45; Fig. 3A), all-cause
death (RR 0.71, 95% CI 0.32-1.60; Fig. 3B), stent throm-
bosis (RR 0.33, 95% CI 0.03-3.19; Fig. 3C), or major
bleeding (RR 1.12, 95% CI 0.43-2.90; Fig. 3D).
Discussion
This meta-analysis addressed the optimal choice and

duration of potent P2Y12 inhibitor therapy in ACS patients
post-PCI. First, ticagrelor-based DAPT was associated with an
increased risk of MACE, without increasing major bleeding,
compared to prasugrel-based DAPT in ACS patients treated
with PCI, driven by the results of the ISAR-REACT 5 trial.
Second, DAPT-conversion de-escalation 1 month post-PCI in
ACS patients reduced the risk of major bleeding without
increasing the risk of thrombotic events. Third, only 1 trial
assessed DAPT-dose de-escalation, which provided inconclu-
sive effects on thrombotic and bleeding outcomes.

The results of the meta-analysis comparing ticagrelor to pra-
sugrel were driven by the ISAR-REACT 5 trial, which found an
increased risk ofMACEwith ticagrelor vs prasugrel.14 However,
several limitations in the study design and its organization must
be acknowledged, including the following: the open-label design;
the fact that it was performed in only 2 countries; the differential
medication discontinuation (due to more intolerable adverse
effects with ticagrelor); and the high proportion of patients who
were not treated with the assigned medication (w20% of pa-
tients not discharged on their assigned P2Y12 inhibitor).

14 The
ISAR-REACT 5 trial also included patients without PCI for the
index event, which represented about 16% of the population,
although results were consistent without subgroup interaction.14

The reduction in MACE with prasugrel, as compared to tica-
grelor, in the ISAR-REACT 5 trial has yet to be replicated. A
recent observational analysis of the Swedish Web-System for
Enhancement and Development of Evidence-Based Care in
Heart Disease EvaluatedAccording toRecommendedTherapies
(SWEDEHEART) registry did not find a difference between



Figure 3. Forest plot of (A) major adverse cardiovascular events, (B) all-cause death, (C) stent thrombosis, and (D) major bleeding with purinergic
receptor type Y, subtype 12 (P2Y12) inhibitor de-escalation vs continuation of potent P2Y12 inhibitor, stratified by de-escalation strategy. CI, con-
fidence interval; df, degrees of freedom; HOST-REDUCE-POLYTECH-ACS, Harmonizing Optimal Strategy for Treatment of Coronary Artery Diseases
Trial - Comparison of Reduction of Prasugrel Dose or Polymer Technology in ACS Patients; M-H, ManteleHaenszel; TALOS-AMI, Ticagrelor Versus
Clopidogrel in Stabilized Patients With Acute Myocardial Infarction; TOPIC, Timing of Platelet Inhibition After Acute Coronary Syndrome.
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prasugrel and ticagrelor,41 although this study was limited by
exposure ascertainment being based only on P2Y12 inhibitor
prescribed at discharge. Other trials included in this systematic
review were underpowered and had short follow-up relative to
that in the ISAR-REACT 5 trial. The second largest trial,
PRAGUE-18, did not find a significant difference in any
outcome with ticagrelor- or prasugrel-based DAPT at 30 days or
1 year.27 However, the PRAGUE-18 trial was stopped early
owing to futility. Additionally, groups differed in their need to
switch to clopidogrel because of financial strain (34% with
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prasugrel and 44% with ticagrelor), as some centres provided
reimbursement for prasugrel only.2 The ongoing registry-based,
step-wedge, cluster randomized Switching from Ticagrelor to
Prasugrel in Patients with Acute Coronary Syndrome
(SWITCH)-SWEDEHEART trial may provide a more defini-
tive comparison of prasugrel vs ticagrelor.42 Two recent meta-
analyses examined ticagrelor- vs prasugrel-based DAPT in ACS
patients (independently of whether PCI was performed) and
found conflicting results. Farmakis et al.23 found that, in non ST-
elevation-ACS patients, prasugrel-based DAPT is more effica-
cious than ticagrelor-based DAPT, whereas Fong et al.21 found
that, in ACS patients, prasugrel- and ticagrelor-based DAPT had
a similar efficacy as ticagrelor-based DAPT. By including 2
additional RCTs,29,30 this present meta-analysis represents the
most comprehensive and updated evidence fromRCTs assessing
prasugrel-based DAPT vs ticagrelor-based DAPT specifically in
ACS patients post-PCI.

Current clinical guidelines recommend the use of DAPT
with potent P2Y12 inhibitors (ticagrelor or prasugrel) for 1
year after PCI in ACS patients.1 However, the greatest benefit
regarding prevention of ischemic events lies in the initial phase
(30 days post-ACS), whereas bleeding events accrue in both
the acute and chronic (beyond 30 days post-ACS) phases.43,44

These observations underscore the need to identify optimal
DAPT strategies for balancing ischemic and bleeding risk,
which may include more-potent DAPT initially, with earlier
de-escalation. The small TOPIC trial was the first to evaluate
de-escalation of clopidogrel, and it did not find any statisti-
cally significant differences in ischemic events, but it did find a
reduction in major bleeding with this strategy 1 month post-
PCI for patients with ACS.38 However, this study had dif-
ferential study drug discontinuation, which may have been
attributable to ticagrelor-related dyspnea and a greater risk of
major bleeding in the comparator group, as well as use of a
fixed-dose combination antiplatelet pill in the intervention
group.38 Reassuringly, the TALOS-AMI trial replicated this
reduction in major bleeding without an increase in throm-
botic events in the setting of > 97% adherence to allocated
treatment.39 The HOST-REDUCE-POLYTECH-ACS trial
was the only one that assessed the safety and efficacy of pra-
sugrel dose de-escalation to 5 mg daily starting 1 month after
PCI, in South Korean ACS patients; it found that this therapy
was noninferior to continuation of prasugrel 10 mg daily in
preventing the composite of all-cause death, nonfatal MI,
stroke, and major bleeding (attributable to the reduction in
major bleeding without an increase in ischemic events).40

However, the conclusion of noninferiority was based on a
generous noninferiority margin that allowed an up to 2.5%
absolute risk increase in this primary outcome, which included
competing thrombotic and bleeding events, biasing the results
toward noninferiority. Limitations of this study are that the
median body weight was around 72 kg, and all patients were
East Asians. Whether prasugrel-dose de-escalation to 5 mg
daily 1 month after PCI would have the same efficacy among
a more diverse population is unclear.45 Therefore, this ques-
tion warrants further study in North American and European
populations. A recent meta-analysis by Khan et al. examined
randomized and nonrandomized evidence of DAPT de-
escalation to monotherapy with a single P2Y12 inhibitor or
aspirin 1-3 months post-PCI (independently of ACS status).33

They found that de-escalation of DAPT (1-3 months) to
monotherapy with a P2Y12 inhibitor, instead of aspirin, did
not increase cardiovascular mortality, but it did significantly
decrease bleeding events, compared with 12months of DAPT
in patients with PCI and a drug-eluting stent.33 Thus, our
meta-analysis represents the most updated comprehensive
evidence from RCTs assessing DAPT dose and de-escalation
strategies specifically in ACS patients post-PCI.

Our study does have limitations. First, this is a meta-
analysis of trial-level data, which limited our ability to
explore patient subgroups, such as comparisons based clinical
presentation and procedural characteristics. Second, we
excluded studies that evaluated selection of P2Y12 inhibitors
guided by pharmacogenomics or platelet function testing, as
these are not recommended by guidelines and are not
routinely used in Canadian practice. Third, we did not
identify any trial to date that assessed the use of de-escalation
to low-dose ticagrelor. One ongoing trial (Ticagrelor De-
escalation Strategy in East Asian Patients With AMI [EAST-
YLE]; NCT04755387) is investigating this strategy, with
study completion planned for January 2024. Fourth, ethnic
differences were not considered in this meta-analysis. Fifth,
the definition of MACE varied across the included trials.
Conclusion
In ACS patients treated with PCI for whom DAPT with

potent P2Y12 inhibitors is initially considered, ticagrelor-based
DAPT is associated with an increased risk of MACE,
compared with prasugrel-based DAPT, based on low-certainty
evidence. De-escalation from a potent P2Y12 inhibitor to
clopidogrel at 1 month was associated with a decreased risk of
major bleeding without increasing thrombotic events, whereas
evidence was insufficient for de-escalating the dose of a potent
P2Y12 inhibitor in ACS patients initially treated with a full-
dose potent P2Y12 inhibitor.
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