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Abstract

Background: For patients with non—-ST-segment elevation acute coronary syndrome (NSTE-ACS), prasugrel
was recommended over ticagrelor in a recent randomized controlled trial, although more data are needed on
the rationale. Here, the effects of P2Y12 inhibitors on ischemic and bleeding events in patients with NSTE-
ACS were investigated.

Methods: Clinical trials that enrolled patients with NSTE-ACS were included, relevant data were extracted,
and a network meta-analysis was performed.

Results: This study included 37,268 patients with NSTE-ACS from 11 studies. There was no significant dif-
ference between prasugrel and ticagrelor for any end point, although prasugrel had a higher likelihood of
event reduction than ticagrelor for all end points except cardiovascular death. Compared with clopidogrel,
prasugrel was associated with decreased risks of major adverse cardiovascular events (MACE) (hazard ratio
[HR], 0.84; 95% ClI, 0.71-0.99) and myocardial infarction (HR, 0.82; 95% CI, 0.68-0.99) but not an increased
risk of major bleeding (HR, 1.30; 95% CI, 0.97-1.74). Similarly, compared with clopidogrel, ticagrelor was as-
sociated with a reduced risk of cardiovascular death (HR, 0.79; 95% ClI, 0.66-0.94) and an increased risk of
major bleeding (HR, 1.33; 95% CI, 1.00-1.77; P=.049). For the primary efficacy end point (MACE), prasugrel
showed the highest likelihood of event reduction (P=.97) and was superior to ticagrelor (P=.29) and clopi-
dogrel (P=.24).

Conclusion: Prasugrel and ticagrelor had comparable risks for every end point, although prasugrel had the
highest probability of being the best treatment for reducing the primary efficacy end point. This study high-
lights the need for further studies to investigate optimal P2Y12 inhibitor selection in patients with NSTE-ACS.

Keywords: Non-ST elevated myocardial infarction; acute coronary syndrome; ticagrelor; prasugrel hydrochloride; purinergic P2Y
receptor antagonists

Introduction

ual antiplatelet therapy (DAPT), consisting of aspirin in combination with a P2Y12 inhibitor, is a cru-
cial treatment for the prevention of thrombotic events. Current guidelines recommend DAPT in patients
with acute coronary syndrome (ACS)."* Non—ST-segment elevation myocardial infarction (NSTEMI)
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and unstable angina are collectively referred to as non—
ST-segment elevation ACS (NSTE-ACS).>¢ Previous
landmark studies recommended a more potent P2Y12
inhibitor (prasugrel or ticagrelor) over clopidogrel for
patients with STEMI or NSTE-ACS."*!° A recent ran-
domized control trial (RCT) of a head-to-head com-
parison of prasugrel and ticagrelor demonstrated that
the former significantly reduced the composite outcome
of death, MI, or stroke among patients with NSTE-
ACS."" Based on that single RCT, the current Europe-
an Society of Cardiology guidelines, updated in 2020,
give a class IIA recommendation for prasugrel as the
preferred agent over ticagrelor for patients with NSTE-
ACS who require percutaneous coronary intervention
(PCI).” The level of evidence is limited, however, and a
recent large-scale retrospective study demonstrated that
prasugrel and ticagrelor had similar efficacy and safety
in real-world patients with ACS." The current system-
atic review and meta-analysis investigated the effect of
P2Y12 inhibitors on ischemic and bleeding events in

patients with NSTE-ACS.

Methods

This meta-analysis followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRIS-
MA) statement standards.” The study protocol was
registered in International Prospective Register of Sys-
tematic Reviews (registration No. CRD42021235922).
No patient or public entity was involved in the study.

Eligibility Criteria

The eligibility criteria were as follows: (1) the study was
published in a peer-reviewed journal, (2) the study was
an RCT or subgroup analysis of an RCT of patients
with NSTE-ACS that examined at least 2 different
P2Y12 inhibitors, and (3) the study reported outcomes
of interest.

Information Sources and Search

All studies investigating the effect of P2Y12 inhibitors
in patients with NSTE-ACS were searched using the
following strategy. First, the PubMed, Embase, and
CENTRAL databases were searched on November 26,
2020. The search terms included PCI; acute coronary
syndrome; antiplatelet OR aspirin OR prasugrel OR
clopidogrel OR ticagrelor OR p2y12; and randomized
OR randomly OR random. The authors did not apply

any language restrictions.
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Abbreviations and Acronyms

ACS acute coronary syndrome

CV cardiovascular

DAPT dual antiplatelet therapy

HR hazard ratio

MACE major adverse cardiovascular events

NSTE-ACS non-ST-segment elevation acute

coronary syndrome

NSTEMI non-ST-segment elevation myocardial
infarction

PCI percutaneous coronary intervention

PRISMA Preferred Reporting Items for Systematic
Reviews and Meta-Analyses

RCT Randomized controlled trial

STEMI ST-segment elevation myocardial
infarction

TIMI Thrombolysis in Myocardial Infarction

Study Selection and Data-Collection Process

Relevant studies were identified through a manual
search of secondary sources, including references to the
initially identified articles, reviews, and commentaries.
All references were downloaded for consolidation, elimi-
nation of duplicates, and further analysis. Two inde-
pendent, blinded authors (T.F. and T.K.*®) reviewed the
search results and selected studies based on the inclu-
sion and exclusion criteria. If these 2 authors could not
reach consensus, a third author (H.T."”) was consulted
to reach a decision. Any disagreements were resolved
by consensus.

Data were collected according to the PICOS framework:
* P (Population): Patients with NSTE-ACS

* I (Intervention): Potent P2Y12 inhibitors (prasu-
grel and ticagrelor)

* C (Comparison): Other P2Y12 inhibitors

* O (Outcome): Major adverse cardiovascular events
(MACE), all-cause mortality, cardiovascular (CV)
death, M, stroke, or major bleeding

* S (Study type): RCT

Risk-of-Bias Assessment

Study quality was assessed by using version 2 of the
Cochrane risk-of-bias tool for randomized trials."* Two
investigators (T.F. and T.K.) reviewed the studies and
judged the selection, comparability, and outcomes in-
dependently.
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Outcomes

The primary end point was the occurrence of MACE.
Trial-defined MACE included any of the following: com-
posite of CV death, MI, and stroke; composite of death,
MI, and stroke; or composite of death, MI, stroke, and
rehospitalization for CV causes or bleeding. Secondary
end points included all-cause mortality, CV death, MI,
stroke, and trial-defined major bleeding. Major bleeding
events were defined in various ways in included stud-
ies as Thrombolysis in Myocardial Infarction (TIMI)
major bleeding; non—coronary artery bypass graft—related
TIMI major bleeding; and Bleeding Academic Research
Consortium grade 3, 4, or 5 bleeding. The hazard ratios
(HRs) and risk ratios were calculated for each study. If the
HR or risk ratio was not described in a study, only the risk
ratio was calculated from the event and patient numbers.

Statistical Analysis

A network meta-analysis was performed using the net-
meta 3.6.2 package (R Foundation for Statistical Com-
puting) to calculate the pooled HRs with 95% Cls for
all outcomes comparing each P2Y12 inhibitor.” Statis-
tical significance was defined as P <.05. If a specific
P2Y12 inhibitor was used in more than 90% of the pa-
tients in a group, the group was classified into a specific
P2Y12 inhibitor group. Within the framework, /2 and
Q statistics, which represent the proportion of total vari-
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ation in study estimates resulting from heterogeneity,
were used to quantify heterogeneity.”** The Q statistic is
the sum of a statistic for heterogeneity and a statistic for
inconsistency and represents the variability of treatment
effect between direct and indirect comparisons at the
meta-analytical level.”” The P-score metric was used to
rank the treatments’ comparative hierarchy of efficacy
and safety; P-scores ranged from 0 to 1, with a higher
value indicating a higher likelihood of a treatment being
more effective or safe and a lower value indicating that
the treatment was ineffective.

For the sensitivity analysis, ReviewManager, version 5.4
(The Cochrane Collaboration) was used to calculate the
pooled HRs with 95% Cls for all outcomes by com-
paring the potent P2Y12 inhibitors with clopidogrel. A
random-effects model was used regardless of interstudy
heterogeneity because it allows a more conservative as-
sessment of the pooled effect size. Significant heteroge-
neity was considered to be present when the /2 index was
greater than 50% or P<.05 for heterogeneity. Publica-
tion bias was assessed by using funnel plots.

Results

This study identified 11 eligible RCTs (Fig. 1), for a total
of 37,268 patients from analyses of the DISPERSE-2,%

Records identified Records identified
through MEDLINE through Embase

searching (n = 781) searching (n = 1866)

Additional records
through CENTRAL identified through other
searching (n = 887) sources (n = 33)

Records identified

Records after duplicates removed (N = 2435)

\

J

Records screened

Records excluded

(n = 2435)
N

Full-text articles assessed for

(n = 2389)

Full-text articles excluded,

eligibility (n = 46)
J

11 studies included in qualitative
synthesis (reported in 14 articles)

N

11 studies included in quantitative
synthesis (meta-analysis)

with reasons (n = 32)

: Intervention not of interest
: Population not of interest

: Outcome not of interest

: Retrospective study

: Conference abstract

: Ongoing study

_
_NWwgPO

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of the study selection process.
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TRITON-TIMI 38, PLATO,*» TRILOGY ACS,*
PRASFIT-ACS,” PHILO,* PRAGUE-18,” Elderly
ACS IL* ISAR-REACT 5, TICAKOREA,* and
POPular AGE trials.*? Four trials compared prasugrel
and clopidogrel, 4 trials compared ticagrelor and clopi-
dogrel, 2 trials compared prasugrel and ticagrelor, and
1 trial compared clopidogrel with other potent P2Y12
inhibitors (prasugrel, 5%; ticagrelor, 95%). The median
follow-up period of the included studies ranged from 3
to 30 months.

Patients’ Baseline Characteristics
The demographics of the patients with NSTE-ACS

in each trial are summarized in Table 1.”'2?* The
median age ranged from 61 to 77 years, and the per-
centage of men ranged from 60% to 75%. A reduced
maintenance dose of prasugrel (3.75-5 mg daily) was
administered to patients who were 75 years of age or
older or weighed less than 60 kg in the TRILOGY
ACS, PRAGUE-18, ISAR-REACT 5, and POPu-
lar AGE trials. Details of the baseline demograph-
ics of patients with NSTE-ACS in the PRASFIT
ACS, PHILO, PRAGUE-18, and TICAKOREA
trials were not available. The baseline characteristics
of all patients, including patients with STEMI and
not limited to the NSTE-ACS population, in each
trial are summarized in Supplemental Table I. The
Elderly ACS I and POPular AGE trials mainly in-
cluded older patients (ie, patients whose mean age
was greater than that in other studies). Most patients
underwent invasive management for their index
events, except for those in the TRILOGY ACS trial,
which excluded patients who underwent PCI. Ap-
proximately half of the patients received bare-metal
stents in 4 trials (DISPERSE-2, TRITON-TIMI 38,
PLATO, and PRASFIT ACS). All studies defined
MACE as a composite of CV death, MI, and stroke,
except for the ISAR-REACT 5 trial (which defined it
as a composite of death, MI, and stroke) and Elderly
ACS II (which defined it as a composite of death, M1,
disabling stroke, and rehospitalization for CV causes
or bleeding) (Supplemental Table II). All the studies
were considered to have a low risk of bias (Supple-
mental Fig. 1).

Network Meta-Analysis

MACE

Compared with ticagrelor, prasugrel was not associ-

ated with a reduced risk of MACE (HR, 0.83; 95% CI,

The Texas Heart Institute Journal 2023, Vol. 50, No. 3

Antiplatelet Therapy in Ml

0.66-1.04). Prasugrel was associated with a decreased
risk of MACE (HR, 0.84; 95% CI, 0.71-0.99; P=.04)
compared with clopidogrel. Significant heterogeneity
(I7=51.4%; P=.07) and inconsistencies (P=.02) were
noted (Fig. 2). The P-score analysis confirmed that pra-
sugrel was most likely the best treatment for the primary
end point because it had a significantly higher P-score
(0.97) than did ticagrelor (P-score=0.29) or clopidogrel
(P-score=0.24).

All-Cause Death

There was no significant difference among any P2Y12
inhibitors for the risk of all-cause mortality. Consider-
able heterogeneity (/°=56.7%; P=.33) and inconsisten-
cies (P=.03) were observed (Supplemental Fig. 2). The
P-scores were 0.78, 0.47, and 0.25 for prasugrel, ticagre-
lor, and clopidogrel, respectively.

Cardiovascular Death

There was no significant difference in CV death be-
tween the prasugrel and ticagrelor groups. Ticagrelor
was associated with a reduced risk of CV death com-
pared with clopidogrel (HR, 0.79; 95% CI, 0.66-0.94;
P <.01), without significant heterogeneity (/°=0%;
P=.70) (Supplemental Fig. 3). Ticagrelor was most like-
ly the best treatment (P-score=0.97), followed by pra-
sugrel (P-score=0.44) and clopidogrel (P-score=0.09).

Myocardial Infarction

There was no significant difference in MI between pra-
sugrel and ticagrelor. Prasugrel was associated with a
decreased risk of MI (HR, 0.82; 95% CI, 0.68-0.99;
P=.04) compared with clopidogrel. There was signifi-
cant heterogeneity (/?=52.4%; P=.10) without signifi-
cant inconsistency (P=.13) (Supplemental Fig. 4). The
P-scores were 0.89, 0.50, and 0.11 for prasugrel, ticagre-
lor, and clopidogrel, respectively.

Stroke

There was no significant difference among the P2Y12 in-
hibitors in the risk of stroke, and there was no significant
heterogeneity (/2=0%; P=.54) or inconsistency (P=.95)
(Supplemental Fig. 5). The P-scores were 0.60, 0.45, and
0.44 for prasugrel, ticagrelor, and clopidogrel, respectively.

Magjor Bleeding

There was no significant difference in major bleeding
between the prasugrel and ticagrelor groups. Ticagrelor
was associated with an increased risk of major bleed-
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TABLE I. Characteristics of Patients With NSTE-ACS in Each Trial

TRILOGY PRASFIT- Elderly ISAR-REACT
DISPERSE-222  TRITON-TIMI 38924 PLATQ""25 ACS?6 ACS? PHILO?® PRAGUE-18%° ACS II3° 51112 TICAKOREA?' POPular AGE®?
Unstable
ACS type NSTE-ACS angina NSTEMI NSTE-ACS NSTE-ACS  NSTE-ACS NSTE-ACS NSTEMI NSTEMI NSTE-ACS  NSTE-ACS NSTE-ACS
Medication T C P C P C T C P C P C T C P T P C T P T C C TorP
300 or 3000r P:60

Loadingdose, mg Oor270 300 60 300 60 300 180 300 30 300 20 300 180 300 60 180 30 600 180 60 180 600 600 T: 180

Maintenance 90o0r180 75 10 75 10 75 90 75 5/10 75 375 75 90 75 5/10 90 5 75 5/10 90 75 75 P: 5/10 1x/d?
dose, mg 2x/d Ix/d  Ix/d 1Ix/d 1x/d Ix/d 2x/d Tx/d Ix/d® Ix/d  Ix/d Ix/d 2x/d 1x/d 1x/d®  2x/d Ix/d  1x/d Ix/d*  2x/d 1x/d 1x/d T: 90 2x/d
DAPT duration,
mo 1-3 6-15 12 <30 6-12 6-12 12 12 12 12 12
DAPT duration, 14.8 (8.2-
median (IQR), mo 1.9 NA NA 23.6) NA NA 12 NA NA NA 12 10.7
Patients, No. 657 327 1,271 1,257 3,771 3,770 5,581 5,499 4,663 4,663 343 337 185 183 36 36 415 433 1179 1,186 230 244 500 502

66 66
Age, mean (SD) or 64 (12), 62 62 62 61 61 64 (b6- 64 (58- (59- 66.0 65.6 77 (73- 77
mean (IQR), y 63 (11) 1.0y (a1 a1y (11 (11) 72) (56-72) 74) 73) NA NA NA NA (11.7) (12.0) NA 81) (73-82)
BMI, 275 27.4
mean (SD) or 28 (b.4), or 29 (24.8- (24.8- 279 279 26.7
mean (IQR) 29 (5.1) (5.00 NA 30.8) 30.5) NA NA NA NA NA (4.73) (4.52) NA 4.0) 26.9 (4.2)
Weight
<60 kg, % NA NA 7.2 7.1 15.2 149 NA NA NA NA 571 475 NA 7 6
Male, % 63.2 66.4 710 689 747 733 687 68.2 60.8 609 NA NA NA NA 757 745 NA 63 65
HTN, % NA 734 742 679 678 702 69.8 819 820 NA NA NA NA 777 750 NA 73 73
HLD, % NA NA 51.8 51.9 59.0 59.3 NA NA NA NA 645 647 NA 65 65
Diabetes, % 24.4 248 268 246 240 243 289 27.7 377 383 NA NA NA NA 252 239 NA 29 30
Smoker, % NA NA NA NA NA NA 29.4 29.9 19.7 202 NA NA NA NA 287 282 NA 14 13
Previous MI, % 24.2 278 2569 261 19.2 185 251 25.7 429 433 NA NA NA NA 180 195 NA 24 27
Previous PCI, % 14.3 171 207 211 140 144 169 16.7 256 267 NA NA NA NA 281 289 NA 20 24
Previous CABG, % 8.2 11.0 11.6 109 93 8.5 7.1 7.8 15.2 161 NA NA NA NA 746 91 NA 17 17

Continued
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TABLE I. Characteristics of Patients With NSTE-ACS in Each Trial (continued)

TRILOGY PRASFIT- Elderly ISAR-REACT

DISPERSE-22  TRITON-TIMI 38°%2* PLATOQ"025 ACS?® ACS? PHILO?® PRAGUE-18%° ACS II° 5112 TICAKOREA®' POPular AGE®2
Diagnosis
STEMI, % 0 0 0 8.1 8.0 0 0 NA NA NA NA 0 0 NA 0 0
NSTEMI, % 62 0 100 64.8 64.3 704 694 NA NA NA NA 78.9 78.0 NA 86 86
Unstable angina,
% 38 100 0 271 27.8 296 30.6 NA NA NA NA 211 220 NA 11 1
Procedure
Coronary 100
angiography, % 67 NA NA 74.5 74.2 412 414 NA NA NA NA 99.3 99.6 100 88 90
PCl, % 42 99.1 46.4 46.4 0 0 NA NA NA NA 76.3 770 NA 46 48
DES, % 19.2 NA NA 0 0 NA NA NA NA 66.9 69.1 NA 94 93
BMS, % 20.2 NA NA 0 0 NA NA NA NA 02 03 NA 1 3
CABG, % 9 0.3 5.3 5.5 NA NA NA NA NA 369 278 NA 16 17

ACS, acute coronary syndrome; BMI, body mass index; BMS, bare-metal stent; C, clopidogrel; CABG, coronary artery bypass graft; DAPT, dual antiplatelet therapy; DES, drug-eluting stent; HLD, hyperlipidemia;
HTN, hypertension; MI, myocardial infarction; NA, not available; NSTE-ACS, non—-ST-segment elevation acute coronary syndrome; NSTEMI, non—-ST-segment elevation myocardial infarction; P, prasugrel; PCI,
percutaneous coronary intervention; STEMI, ST-segment elevation myocardial infarction; T, ticagrelor.

@ Prasugrel was continued at a maintenance dose of 10 mg once per day, which was adjusted to 5 mg for patients who were 75 years of age or older or weighed less than 60 kg.
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A

Clopidogrel
17,213 patients

5 studies

4 studies

Ticagrelor
8,370 patients

2 studies

Prasugrel
11,685 patients

B Comparison: Other vs Ticagrelor Treatment
(Random-Effects Model)

HR 95% CI
Clopidogrel PR 0.98 0.81-1.19
Prasugrel ] | 0.83 0.66-1.04
0.75 1 1.5

C Comparison: Other vs Prasugrel Treatment
(Random-Effects Model)

HR 95% ClI

Clopidogrel — 1.19 1.01-1.40

Ticagrelor T———+——— 1.21 0.97-1.52
0.75 1 1.5

D Comparison: Other vs Clopidogrel Treatment
(Random-Effects Model)

HR 95% CI
Prasugrel—.—| 0.84 0.71-0.990
Ticagrelor PR 1.02 0.84-1.23

[ | ]
0.8 1 1.25

Fig. 2 Network meta-analysis of MACE (random-effects model). The figure presents each treatment arm’s hazard ratio and
95% ClI. A) Network plot of P2Y12 inhibitor regimens. B) Forest plot comparing other inhibitors with ticagrelor, showing no
significant difference between other inhibitors and ticagrelor. C) Forest plot comparing other inhibitors and prasugrel. D)
Forest plot comparing other inhibitors with clopidogrel, showing that prasugrel is associated with a decreased risk of MACE

vs clopidogrel.

HR, hazard ratio; MACE, major adverse cardiac events.

ing compared with clopidogrel (HR, 1.33; 95% CI,
1.00-1.77; P=.049). Prasugrel was not associated with
an increased risk of major bleeding compared with
clopidogrel (HR, 1.30; 95% CI, 0.97-1.74; P=.08). No
significant heterogeneity (/?=41.1%; P=.09) or incon-
sistency (P=.68) was noted (Fig. 3). The P-scores were
0.97, 0.30, and 0.23 for clopidogrel, prasugrel, and ti-

cagrelor, respectively.

Sensitivity Analysis

The use of potent P2Y12 inhibitors was associated with
decreased risks of MACE (HR, 0.90; 95% CI, 0.81-
1.00; P=.04), CV death (HR, 0.88; 95% CI, 0.79-0.98;
P=.02),and MI (HR, 0.86; 95% CI, 0.76-0.96; P<.01)
vs clopidogrel. The use of potent P2Y12 inhibitors was
associated with an increased risk of major bleeding (HR,
1.31; 95% CI, 1.05-1.65; P=.02). There were no sig-
nificant differences in the risks of all-cause mortality
(HR, 0.87; 95% CI, 0.74-1.03; P=.10) or stroke (HR,

The Texas Heart Institute Journal 2023, Vol. 50, No. 3

0.98; 95% CI, 0.80-1.20; P=.85) between the potent
P2Y12 inhibitors and clopidogrel. There was also no
significant heterogeneity in these outcomes among the
studies (Supplemental Fig. 6). Funnel plots were used to
evaluate publication bias; no significant publication bias
was observed for any of the outcomes assessed (Supple-

mental Fig. 7).

Discussion

The key findings of this meta-analysis of the efficacy
and safety of various P2Y12 inhibitors in patients with
NSTE-ACS are as follows: (1) There was no signifi-
cant difference between prasugrel and ticagrelor in any
end point, although the P-score analysis demonstrated
that prasugrel had a higher probability of being a bet-
ter treatment than ticagrelor for all end points, except
CV death; (2) prasugrel was associated with a reduced
risk of MACE and MI vs clopidogrel; and (3) ticagrelor
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A

Clopidogrel
16,016 patients

3 studies

2 studies

Ticagrelor
7,919 patients

Prasugrel
10,891 patients

B Comparison: Other vs Ticagrelor Treatment
(Random-Effects Model)

HR 95% ClI
Clopidogrel ———H—— 0.75 0.56-1.00
Prasugrel 0.97 0.69-1.38
[ | |
0.75 1 15

C Comparison: Other vs Prasugrel Treatment
(Random-Effects Model)

HR 95% ClI
Clopidogrel—'—|- 0.77 0.57-1.03
Ticagrelor ———+— 1.03 0.72-1.45

0.75 1 1.5

D Comparison: Other vs Clopidogrel Treatment
(Random-Effects Model)

HR 95% CI
Prasugrel 4 1.30 0.97-1.74
Ticagrelor I 1.33 1.00-1.77
[ 1
0.75 1.5

Fig. 3 Network meta-analysis of major bleeding (random-effects model). The figure presents each treatment arm’s HR and
95% CI. A) Network plot of P2Y12 inhibitor regimens. Forest plots comparing B) other inhibitor with ticagrelor, C) other inhibi-
tor with prasugrel, and D) other inhibitor with clopidogrel show that ticagrelor is associated with an increased risk of major

bleeding compared with clopidogrel (P=.049).

HR, hazard ratio.

was associated with a reduced risk of CV death and an
increased risk of major bleeding vs clopidogrel.

The ISAR-REACT 5 trial compared prasugrel and ti-
cagrelor in 4,018 patients with ACS (NSTE-ACS and
STEMI) for whom invasive management was planned;
it demonstrated that prasugrel was superior to ticagrelor
at reducing the combined 1-year risk of death, MI, and
stroke without increasing the risk of bleeding."” Fewer
MI events in the prasugrel group primarily drove this
result. A post hoc subgroup analysis of the ISAR-RE-
ACT 5 trial showed the same results in patients with
NSTE-ACS." In contrast, a small subgroup analysis of
72 patients with NSTEMI in the PRAGUE-18 trial
showed no significant differences between prasugrel
and ticagrelor for MACE—a composite of CV death,
MI, and stroke—and bleeding outcomes during the
first year after ML.” In real-world patients with ACS, a
retrospective study using the SWEDEHEART registry
demonstrated that prasugrel and ticagrelor had simi-
lar efficacy and safety." Although studies are limited,
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the current European Society of Cardiology guidelines
recommend prasugrel over ticagrelor for patients with
NSTE-ACS who require PCI based on the ISAR-RE-
ACT 5 trial findings.” The current large-scale network
meta-analysis provided essential insight into the limited
evidence of selecting P2Y12 inhibitors among patients

with NSTE-ACS.

This study demonstrates that patients with NSTE-
ACS have better outcomes after treatment with potent
P2Y12 inhibitors for ischemic events. The rationale for
this finding is clear: novel, potent P2Y12 inhibitors have
more reliable pharmacologic properties.” Despite the
absence of a statistically significant difference between
prasugrel and ticagrelor for each end point, P-score
analysis suggested that prasugrel has a greater chance of
being the best treatment for all ischemic outcomes, ex-
cept CV death. Recent studies demonstrated that prasu-
grel was associated with improved endothelial function
and better platelet inhibition than ticagrelor in patients
with ACS undergoing PCIL.**** Furthermore, prasugrel
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featured irreversible P2Y12 inhibition and better com-
pliance with once-daily dosing. These differences be-
tween the 2 potent P2Y12 inhibitors might explain the
further reduction in ischemic end points by prasugrel.

Large registries show that STEMI is less common than
NSTE-ACS in older adults (=75 years of age)*** and
that older age and multiple comorbidities are associated
with bleeding events.”” In addition, major bleeding is
associated with an increased risk of mortality in patients
with NSTE-ACS, similar to ischemic events.*® The pre-
vious meta-analysis of patients with STEMI showed no
significant difference in 1-year rates of major bleeding
among various P2Y12 inhibitors,”” whereas the current
meta-analysis of patients with NSTE-ACS demon-
strated that the use of potent P2Y12 inhibitors increased
major bleeding compared with clopidogrel. Bavishi et
al® previously performed a conventional meta-analysis
in patients with NSTE-ACS and reported that bleeding
events increased with prasugrel compared with clopido-
grel. The current network meta-analysis showed, how-
ever, that ticagrelor and prasugrel similarly increased
bleeding compared with clopidogrel, although only the
ticagrelor vs clopidogrel result showed statistical signifi-
cance. This discordance may be explained by the inclu-
sion of recent dedicated trials in the current network
meta-analysis.

Distinguishing the timing of DAPT administration
between NSTE-ACS and STEMI is vital. In patients
with STEMI, the use of a potent P2Y12 inhibitor is
recommended as early as possible, or at least at the
time of primary PCIL,* because patients with STEMI
have transmural myocardial ischemia with cell dam-
age caused by a greater thrombus burden than patients
with NSTE-ACS, in whom the pathophysiology at the
myocardial level is limited to subendocardial ischemia
with or without cell damage. In patients with NSTE-
ACS, based on the findings of landmark trials such as
PLATQO" and ACCOAST.* it has become common
practice to perform early loading with ticagrelor at the
time of diagnosis or prasugrel administration in cath-
eterization laboratories when the coronary anatomy
is known. A large-scale observational study of 64,857
patients with NSTE-ACS, however, demonstrated that
pretreatment with P2Y12 antagonists was associated
with an increased risk of bleeding without improved
efficacy outcomes,*” whereas the ISAR-REACT 5 trial
showed the superiority of prasugrel over ticagrelor treat-
ment with a pretreatment strategy.”” The current Eu-
ropean Society of Cardiology guidelines recommend
against pretreatment with P2Y12 inhibitors for patients
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with NSTE-ACS in whom the coronary anatomy is un-
known and early invasive management is planned.” In
our analysis, the bleeding risks associated with pretreat-
ment may explain the increased risk of major bleeding
in the ticagrelor group.

In addition, the dose arrangement available for prasugrel
may partially explain the absence of a statistically sig-
nificant difference in the risk of major bleeding between
the prasugrel and clopidogrel groups in our analysis.
The TRITON-TIMI 38 trial®* showed no net clinical
benefit of prasugrel vs clopidogrel in patients 75 years
of age or older or those with a lower body weight (<60
kg) because of high rates of bleeding events; therefore, a
reduced dosage of prasugrel is recommended for these
patients. In contrast, in the PLATO trial,” bleeding
complications occurred more frequently with ticagrelor
than with clopidogrel in patients 75 years of age or older,
but the superiority of ticagrelor in terms of ischemic end
points was not age dependent; therefore, dose reduction
of ticagrelor is not recommended.

This study has several limitations. First, it was a me-
ta-analysis of trial-level data; thus, differences in trial
designs, compared treatment regimens, and individual
patient data were not fully accounted for. Second, there
were insufficient data to evaluate differences within
the P2Y12 inhibitor group. Third, the medication dose
used or compliance with each treatment strategy was
not considered. Fourth, the definitions of end points
(MACE and bleeding events) varied across studies.
Finally, despite the high-quality designs of the RCTs
included in this analysis, significant heterogeneity and
inconsistencies were noted in several end points. This
heterogeneity could be the result of interstudy differ-
ences in designs, patient populations, and treatment
strategies. Therefore, these results should be interpreted

with caution. A P-score analysis was used to rank the
P2Y12 inhibitors.

Conclusion

The present network meta-analysis demonstrated that
prasugrel and ticagrelor had comparable effects in terms
of efficacy end points. Nevertheless, prasugrel showed
the highest probability of being the best treatment for
reducing the primary end point, and no significant dif-
ference in bleeding was observed between prasugrel
and ticagrelor. These findings align with the current
guidelines’ rationale but suggest a more neutral stance
regarding the preferential use of prasugrel over ticagre-
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lor. This study highlights the need for further studies to
investigate optimal P2Y12 inhibitor selection in patients
with NSTE-ACS. For instance, more large-scale mul-
tiethnic studies and novel trials assessing the efficacy of
new DAPT strategies (ie, short DAPT, precision medi-
cine—guided DAPT, P2Y12 inhibitor monotherapy, and
P2Y12 inhibitor deescalation) are warranted.
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