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Abstract

The 2023 ESC guidelines changed the previously recommended strategy of early treatment in patients
with STEMI. Pre-treatment with a P2Y12 receptor inhibitor may be considered in patients undergoing
a primary PCI strategy (Class IIb, Level of evidence B). However; the available scientific evidence justi-
fies a personalized approach differentiating the indications for pre-treatment with orval P2Y12 receptor
inhibitors depending on the concomitant administration of opioids. In our opinion, in patients under-
going primary PCI not treated with opioids, pre-treatment with an oral P2Y12 receptor inhibitor should
be applied, while in patients undergoing primary PCI treated with opioids, pre-treatment with an oral
P2Y12 receptor inhibitor should be considered. (Cardiol ] 2025; 32, 2: 189-194)
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Central illustration. The evolution of early antiplatelet therapy in STEMI

Early treatment with inhibitors of P2Y12 receptor in patients with ST -segment elevation myocardial infarction

2017 ESC guidelines 2023 ESC guidelines Proposed personalized approach

A potent P2Y12 inhibitor (prasugrel or
ticagrelor), or clopidogrel if these are
not available or are contraindicated, is
recommended before (or at least at
the time of) PCI and maintained over
12 months, unless there are
contraindications such as excessive
risk of bleeding.

Class | Level A

In all ACS patients, a P2Y12 receptor
inhibitor is recommended in addition to
aspirin, given as an initial oral LD
followed by an MD for 12 months unless
there is HBR.

Class | Level A

Pre-treatment with a P2Y12 receptor
inhibitor may be considered in patients
undergoing a primary PCI strategy.
Class Ib Level B

In patients undergoing primary PCI
not treated with opioids,
pre-treatment with an oral P2Y12
receptor inhibitor should be applied.
Class I, Level A

In patients undergoing primary PCI
treated with opioids, pre-treatment
with an oral P2Y12 receptor
inhibitor should be considered.
Class lla, Level A

190

www.cardiologyjournal.org




Jacek Kubica et al., Early P2Y12 inhibitors administration in STEMI — guidelines and evidence

Introduction

The recently published 2023 European Society
of Cardiology (ESC) guidelines for the manage-
ment of acute coronary syndromes have introduced
a number of new recommendations. The class
and/or the level of evidence have also been modi-
fied in some cases [1]. The justification for some
of these changes seems insufficient or at least in-
comprehensible based upon current evidence and
practice. Our doubts include the recommendations
regarding pre-treatment with P2Y12 receptor inhibi-
tors in patients with acute coronary syndrome (ACS).

The 2017 ESC guidelines for the
management of patients presenting
with ST-segment elevation myocardial
infarction

The previous 2017 ESC guidelines for the ma-
nagement of patients presenting with ST-segment
elevation myocardial infarction (STEMI) recom-
mended administration of a potent P2Y12 receptor
inhibitor (prasugrel or ticagrelor), or clopidogrel if
the former were not available or contraindicated,
before (or at latest at the time of) PCI and main-
tenance of this therapy over 12 months, unless
contraindications such as excessive risk of bleeding
were present (Class I, Level of evidence A) [2].
This recommendation was supported by the re-
sults of two landmark randomized clinical trials,
the TRITON-TIMI 38 (STEMI n = 3534) and the
PLATO (STEMI n = 7008) studies, both showing
a favorable efficacy-to-safety ratio of the tested
strategy with prasugrel and ticagrelor, respectively,
compared to clopidogrel [3, 4]. The Administration
of Ticagrelor in the Cath Lab or in the Ambulance
for New ST Elevation Myocardial Infarction to
Open the Coronary Artery (ATLANTIC) trial [5]
— the only trial testing the safety and efficacy of
prehospital versus in-hospital ticagrelor initiation
in STEMI patients — showed no difference regar-
ding the pre-specified primary endpoint defined as
improved ST-segment elevation resolution or TIMI
flow before intervention between study arms. The
bleeding rates were also similar in both arms.
Moreover, the incidence of definite stent thrombosis
— a potentially devastating complication — was
lower in the prehospital group than in the in-hospital
group. A major limitation of this study was the short
time difference of 31 minutes between prehospital
and in-hospital loading doses. Nevertheless, the
authors of the 2017 ESC guidelines highlighted
that pre-treatment with P2Y12 receptor inhibitor

in STEMI patients is a common practice in Europe
supported by consistent pharmacokinetic data
and by results of clinical studies with clopidogrel
[2, 6, 7, 8]. Upstream treatment with a loading dose
of clopidogrel at the point of diagnosis of STEMI has
been shown to reduce the combined risk of death or
myocardial infarction (MI), as well as death alone,
in patients treated with primary PCI in a group of
13,847 consecutive patients in the national Swedish
Coronary Angiography and Angioplasty Registry
(SCAAR) [6]. This was in line with data from a mul-
ticenter registry showing clopidogrel pre-treatment
before arrival at the PCI center to be associated with
reduced mortality in a population of 5955 STEMI pa-
tients undergoing primary PCI in Austria [7]. These
observational studies were supported by the results
of the CIPAMI randomized trial comparing a loading
dose of 600 mg clopidogrel given in the prehospital
phase versus clopidogrel administered only after
a diagnostic angiogram in patients with STEMI
scheduled for primary PCI [8]. In this relatively small
study (n = 337), the time interval between initiation
of clopidogrel therapy and diagnostic angiography
was 47 min. There was a trend towards reduction
of the combined endpoint of death, re-infarction,
and urgent target vessel revascularization in the
prehospital-treated patients (3.0 vs. 7.0%, p = 0.09),
and this difference was significant if patients were
classified as treated (4/161 vs. 13/174; 2.5 vs. 7.5%,
p < 0.05). There was no difference with regard to
major bleeding complications [8]. Moreover, the
meta-analysis including 3 randomized clinical
trials (RCT) and 16 non-RCT studies, with a total of
79,300 STEMI patients, showed that pre-treatment
with dual antiplatelet therapy, including a P2Y12
receptor inhibitor (66.1% pre-treated, 66.0% treated
with clopidogrel), was associated with a reduction
in definite stent thrombosis (odds ratio [OR] 0.61
[0.38-0.98]), all-cause death (OR 0.77 [0.60-0.97]),
and cardiogenic shock (OR 0.60 [0.48-0.75]) and bet-
ter pre-PCI coronary patency (OR 0.78 [0.67-0.92])
without a negative impact on risk of major bleeding
events (OR 0.83[0.75-0.92]) [9]. This meta-analysis
was published in October 2023; therefore, it could
not have been taken into account in the 2023 ESC
guidelines, in contrast to the source data, which
were available.

The 2023 ESC guidelines for the
management of acute coronary syndromes

The 2023 ESC guidelines changed the re-
commended strategy regarding early treatment
in patients with STEMI, despite the lack of new
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scientific evidence to support this decision apart
from one observational study [1, 10]. Use of
a P2Y12 receptor inhibitor is still recommended in
addition to aspirin, given as an initial oral loading
dose in all patients with acute coronary syndrome
(Class I, Level of evidence A); however, pre-
treatment with a P2Y12 receptor inhibitor may
be considered in patients undergoing a primary
PCI strategy (Class IIb, Level of evidence B). To
support the latter recommendation, publications
reporting the results of the Intracoronary Stenting
and Antithrombotic Regimen: Rapid Early Action
for Coronary Treatment) study (ISAR-REACT 5)
and the ATLANTIC studies are cited. It needs to
be stressed, however, that the ISAR-REACT 5
study was neither designed to nor evaluated the
pre-treatment in patients treated with ticagrelor
or in subjects receiving prasugrel, because only
those assigned to the ticagrelor arm received
pre-treatment as a standard of care, and not in
every case [10]. The authors of the 2023 ESC
guidelines reiterated the arguments regarding the
lack of expected superiority of early administration
of P2Y12 inhibitors in STEMI patients in the AT-
LANTIC trial, also disavowing the reduced rates of
definitive stent thrombosis. Moreover, it was added
that these results were supported by real-world
data obtained from the SWEDEHEART (Swedish
Web-System for Enhancement and Development of
Evidence-Based Care in Heart Disease Evaluated
According to Recommended Therapies) registry
in STEMI patients [5, 9].

By reading the ESC guidelines from 2017 and
2023, regardless of differently formulated recom-
mendations, one may get the impression that the
results of the ATLANTIC study were interpreted
superficially [1, 2]. It should be emphasized that this
study is the only one that attempted to assess the
efficacy and safety of pre-treatment with a P2Y12
inhibitor in patients with STEMI; therefore, its
results should be analyzed with particular care [5].
There was no significant difference between the
prehospital group and the in-hospital group in
terms of the proportion of patients who did not
achieve the prespecified endpoint of a 70% or
greater resolution of ST-segment elevation be-
fore PCI (OR 0.93; 95% confidence interval [CI],
0.69 to 1.25; p = 0.63). However, the results were
not consistent across prespecified subgroups be-
cause prehospital administration of ticagrelor in
patients in whom concomitant treatment with mor-
phine was not applied was associated with signifi-
cant improvement with regard to the primary end-
point of ST-segment resolution (OR 0.63; 95% CI,

0.42 to 0.94; p = 0.005). These results were to
be expected considering the drug-drug interac-
tion confirmed in the IMPRESSION study. In this
study morphine was shown to decrease the total
exposure to ticagrelor within 6 hours after the
loading dose administration by 55%, reflected by
a similar reduction of the total exposure to an active
metabolite of ticagrelor [11, 12]. Lower overall con-
centrations and delayed maximal concentrations of
ticagrelor resulted in impaired and delayed inhibi-
tion of P2Y12 platelet receptors, increasing the
risk of thrombotic events [13, 14]. Understanding
these interactions leads to the conclusion that the
results of the ATLANTIC trial strongly suggest
a benefit of pre-treatment in patients with STEMI
who did not receive concomitant morphine [15, 16].
Moreover, definite stent thrombosis was reduced
in the prehospital group both at 24 hours (0% in
the prehospital group vs. 0.8% in the in-hospital
group, p = 0.008) and at 30 days (0.2% vs. 1.2%,
p = 0.02) regardless of morphine administration [5].
Of note, definite stent thrombosis is one of the
most serious complications increasing long- and
very long-term mortality. According to the authors
of the 2023 guidelines, the lack of a beneficial effect
of pre-treatment in STEMI patients is supported by
real-world data obtained from the SWEDEHEART
registry. However, one of the main limitations of
this study is the lack of data on morphine intake
and dosage; therefore, the SWEDEHEART does
not contradict the benefit of pre-treatment with
oral P2Y12 receptor inhibitors in patients in whom
morphine was not applied [6]. In contrast, adequate
P2Y12 receptor inhibition in STEMI patients with
incremental ticagrelor dosage has been shown
to decrease the rate of MACE after PCI without
increasing major and minor bleeding [17]. The
summary of changes in the guidelines for early
antiplatelet therapy in STEMI is presented in the
Central illustration.

Conclusion

In summary, in our opinion, a move towards
precision medicine differentiating the indications
for pre-treatment with oral P2Y12 receptor inhibi-
tors depending on the concomitant administration
of opioids in patients with STEMI is justified. We
suggest the following recommendations: In patients
undergoing primary PCI not treated with opioids,
pre-treatment with an oral P2Y12 receptor inhibitor
should be applied (Class I, Level of evidence A);
In patients undergoing primary PCI treated with
opioids, pre-treatment with an oral P2Y12 receptor
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inhibitor should be considered (Class Ila, Level of
evidence A). Patients treated with opioids regard-
less of pre-treatment with an oral P2Y12 receptor
inhibitor are potentially optimal candidates for treat-
ment with cangrelor. This, however, needs to be
proven in a randomized clinical trial [17-21]. Avoiding
drug-drug interactions by replacing opioids with
other analgesics may be an alternative therapeutic
option, which is currently being tested [22-25].
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