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Abstract

In the 2020 European Society of Cardiology guidelines on non-ST-segment elevation acute coronary syndromes (NSTE-
ACS), the experts proposed to put an end to the equipoise of ticagrelor and prasugrel in addition to aspirin in patients with
NSTE-ACS who proceed to percutaneous coronary intervention (PCI). They gave a strong level of recommendation (Ila) in
favor of prasugrel over ticagrelor in these patients. We challenge this proposition, which was mainly driven by the results of
ISAR-REACT 5, an open-label prospective head-to-head study of a prasugrel-based strategy compared with a ticagrelor-based
strategy in patients with ACS undergoing PCI. In addition to the methodological concerns regarding the ISAR-REACT 5
study, we also question this decision in light of the ISAR-REACT 5 diabetes mellitus subgroup analysis and previous studies
and meta-analysis that showed no difference between ticagrelor and prasugrel in patients with ACS. Although we agree with
the “one size does not fit all” concept for antiplatelet regimens in patients with ACS who proceed to PCI, we believe that the
decision to strongly favor prasugrel was premature and not supported enough by the ISAR-REACT 5 results. In our opinion,
equipoise remains between the ticagrelor- and prasugrel-based strategies and more data are needed to settle the debate.

We disagree with the latest European Society of Cardiol-
ogy guidelines about the preferred choice concerning
P2Y12 inhibitors. Although the ISAR-REACT 5 data

During the recent European Society of Cardiology (ESC)
congress, the new 2020 guidelines on non-ST-segment ele-
vation acute coronary syndromes (NSTE-ACS) were pre-
sented and concomitantly published in the European Heart

support the “one size does not fit all” concept, we believe
that the guidelines do not provide sufficient evidence to
support a preferred drug or strategy.

Giving a level-Ila recommendation for prasugrel over
ticagrelor in patients with NSTE-ACS undergoing PCI
seems overrated. In our opinion, equipoise remains, and
more data are needed to settle the doubt between these
two strategies.
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Journal [1]. This comprehensive guideline proposed that
“Prasugrel should be preferred over ticagrelor for NSTE-
ACS patients who proceed to PCI [percutaneous coronary
intervention],” with a level Ila recommendation grade [1].
This recommendation was based largely on data from
ISAR-REACT 5 [2], a single open-label study. This trial was
an investigator-initiated study that randomized 4018 patients
with ACS in a head-to-head comparison of prasugrel-based
and ticagrelor-based P2Y 12 inhibition strategies in addition
to low-dose aspirin. Although the investigator’s hypothesis
was a superiority of ticagrelor over prasugrel in patients with
ACS undergoing PCI, the results showed a significant reduc-
tion of the composite primary endpoint (death, myocardial
infarction [MI], and stroke) in the prasugrel strategy group
(6.9 vs. 9.3%; p = 0.006), with a similar risk of major bleed-
ing (4.8 vs. 5.4%; p = 0.46) at 12-month follow-up [2].
Interpretation of these data is complex since ISAR-
REACT 5 enrolled two types of patients with ACS
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(ST-segment elevation [STE]-ACS and NSTE-ACS) and
compared two treatment strategies: one with a loading dose
before PCI (ticagrelor) and one with a loading dose after
PCI (prasugrel).

Following these results, the experts rightly questioned
the “one size fits all” approach of the ticagrelor strategy.
They not only proposed that prasugrel should be favored
over ticagrelor but also downgraded the recommendation
to administer a P2Y 12 inhibitor loading dose before PCI in
patients with NSTE-ACS. In our opinion, the hypothetical
superiority of prasugrel over ticagrelor promoted by the ESC
guidelines should be challenged.

Indeed, in addition to the numerous and acknowledged
methodological limitations of an open-label trial, we also
note that the rate of patients not discharged on the allocated
P2Y 12 inhibitor was higher with ticagrelor than with prasu-
grel, and that only 60% of patients who discontinued the
investigated P2Y 12 inhibitor (15% with ticagrelor and 12%
with prasugrel) switched to either clopidogrel (~50%) or
the alternative study drug, leading to more patients in the
ticagrelor arm left with aspirin monotherapy in the early
post-ACS period.

By 1 year, approximately one-third of the patients were
not receiving the assigned study drug. In addition, events
were mainly ascertained through phone contact. This raises
questions since the outcome results were primarily driven
by a difference in self-reported MI, whereas there was no
difference in mortality. One may also question the observa-
tion that an antiplatelet agent induced fewer ischemic events
without increasing bleeding events. In the prespecified plate-
let inhibition substudy of ISAR-REACT 5, the investigators
concluded that a prasugrel-based strategy was associated
with enhanced platelet inhibition compared with ticagrelor,
which may contribute to its greater reduction in ischemic
events [3]. They observed no significant association between
adenosine diphosphate-induced platelet aggregation and
bleeding but did not provide any pharmacologic insight or
hypothesis to discuss this counterintuitive observation.

Controversy may also stem from the recently published
prespecified ISAR-REACT 5 substudy of ticagrelor ver-
sus prasugrel efficacy according to diabetic status. In this
subgroup of patients with high ischemic risk and poor anti-
platelet response, the ISAR-REACT 5 investigators observed
that the efficacy of prasugrel and ticagrelor in reduction of
ischemic events (a composite of death, MI, or stroke) up
to 1 year after randomization was comparable. As in the
main trial results, there was no difference between anti-
platelet strategies regarding bleeding risk in patients with
diabetes mellitus (DM). There was no baseline character-
istic imbalance between groups, nor was there any biologi-
cal or pharmacological data to explain these findings. It
has been previously suggested that DM may interfere with
drug pharmacokinetics, leading to less biotransformation
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of proactive drugs, such as prasugrel, to their active com-
pound, a phenomenon less likely to affect ticagrelor as it
does not require metabolism for activity [4]. Although the
discrepancy between results from patients with and with-
out DM in the ISAR-REACT 5 trial remains exploratory, it
fuels concern within the scientific community regarding the
“prasugrel does it better” hypothesis.

One may notice that the results of ISAR-REACT 5 are
not in keeping with those of the previous PRAGUE-18 trial,
which found no difference between ticagrelor and prasugrel
in patients with STE-ACS for ischemic events—with similar
rates of MI (3.0 vs. 2.5%; p = 0.611), stent thrombosis (1.1
vs. 1.5%; p = 0.535), and stroke (1.1 vs. 0.7%; p = 0.423)—
or for major bleeding events (0.9 vs. 0.7%; p = 0.754) [5].
Both cardiovascular mortality (3.3 vs. 3.0%; p = 0.769) and
all-cause mortality (4.7 vs. 4.2%; p = 0.654) were similar
at 12-month follow-up. The trial was prematurely stopped
because of futility. Notably, a significant amount of crosso-
ver was observed for economic reasons. Indeed, about 34%
of patients receiving prasugrel and 44% of those receiving
ticagrelor were financially motivated to switch to clopi-
dogrel, a less expensive drug. The higher discontinuation
rate with ticagrelor was attributed to selective discrimination
in favor of prasugrel (some recruiting centers provided reim-
bursements for prasugrel only). Overall, in the PRAGUE-18
trial, investigational drugs elevated costs, and selective reim-
bursement constraints led to a high incidence of switching
to clopidogrel, precluding a reliable comparison of the two
drugs. The TOTAL trial, which compared the clinical effi-
cacy of clopidogrel versus ticagrelor and prasugrel, reported
opposing findings, as ticagrelor was associated with a 35%
relative risk reduction in the rate of 1-year major adverse car-
diovascular events compared with prasugrel (p = 0.02) in an
observational subgroup analysis [6]. In addition, ticagrelor
demonstrated benefits over clopidogrel in a large spectrum
of patients with ACS in the PLATO trial [7]. PLATO was
by far the largest trial of the newer P2Y 12 inhibitors, with
over 18,000 patients. Importantly, at 12 months, mortality
was significantly lower with ticagrelor than with clopidogrel
(4.5 vs. 5.9%; p < 0.001). In contrast, a similar significant
mortality benefit has not been demonstrated with prasugrel.

A recent well-conducted meta-analysis reported similar
clinical efficacy and safety for prasugrel and ticagrelor in
patients with ACS (Fig. 1) [8]. Of note, in this meta-analy-
sis, prasugrel seemed to be more beneficial at 30 days, but
these results were mostly driven by observational studies
and the benefit was not significant in the subset of rand-
omized clinical trials. In addition, although ISAR-REACT
5 is the only sizable head-to-head comparison of ticagrelor
and prasugrel, it enrolled 4018 patients and resulted in 321
endpoint events. The TRITON and PLATO trials, which
enrolled similar numbers of patients, showed comparable
treatment effects for prasugrel and ticagrelor compared with
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Prasugrel Ticagrelor Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Alexopoulos (GRAPE) 2016 30 363 87 717 24.4% 0.65 [0.42, 1.01)] —a—
De backer 2015 25 883 13 491 10.1% 1.07 [0.54, 2.11]
Dery 2016 0 125 3 242 05% 0.27 [0.01, 5.32] ‘
Dimitroulis 2018 0 154 4 164  0.5% 0.12 [0.01, 2.16) +
Kim 2017 5 4300 14 19917 4.4% 1.65 [0.80, 4.60] e T
Krishnamurthy 2019 52 1244 37 Bl1l1 25.0% 0.91 [0.59, 1.40] —a—
Larmore 2016 g8 2661 18 2661 6.7% 0.44 [0.19, 1.02) ———
Prague 2018 14 634 12 596  7.6% 1.10 [0.50, 2.40] i
Vos 2018 1 210 2 323 0.8% Q.77 [0.07, B.52]
Wiviont (JUMBO-TIMIZE) 2005 27 650 9 254 7.9% 1.18 [0.55, 2.54) e
Yudi 2016 8 368 13 526 S5.8% 0.88 [0.36, 2.14] p—
Subtotal (95% CI) 11592 26702 93.8% 0.84 [0.67, 1.05] J
Total events 170 212
Heterogeneity. Tau® = 0.00; Chi* = 9.46, df = 10 (P = 0.49); I* = 0%
Test for overall effect; Z = 1.51 (P = 0.13)
Total (95% CI) 11861 26960 100.0% 0.86 [0.69, 1.07] d
Total events 182 222
Heterogeneity. Tau® = 0.00; Chi* = 11.23, df = 13 (P = 0.59); I* = 0% 1001 0:1 1:0 100:

Test for overall effect: 2 = 1.36 (P = 0.17)
Test for subgroup differences: Chi' = 0.58, df = 1 (P = 0.44), I = 0%

Favours Prasugrel Favours Ticagrelor

Fig. 1 Forest plot for major adverse cardiovascular events showing individual and pooled relative risks for studies comparing prasugrel and tica-
grelor at 1-year follow-up. Reproduced from Ullah et al. [8] with permission. CI confidence interval, M-H Mantel-Haenszel

clopidogrel; these two trials constitute a database of over
32,000 patients and over 3300 endpoint events [7, 9]. In the
totality of data, then, the much larger dataset from blinded
trials showed no suggestion of the superior treatment effect
of prasugrel over ticagrelor that was observed in the smaller
ISAR-REACT study.

Cardiologists have several alternatives in terms of drug
choices, antithrombotic combinations, and prescription
durations. The 2020 ESC guidelines on NSTE-ACS provide
efficient tools to individualize both drug combinations and
durations, helping physicians address the challenging predic-
tion of ischemic recurrence and bleeding events.

Although the ISAR-REACT 5 data support the “one size
does not fit all” concept, we believe that they do not provide
sufficient evidence to support a preferred drug or strategy.

Giving a level-Ila recommendation for prasugrel over
ticagrelor in patients with NSTE-ACS undergoing PCI
seems overrated; in our opinion, equipoise remains. We
believe that more data are needed to settle the debate about
these two strategies.
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