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Modern therapy of acute coronary syndromes
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Abstract

Patients with acute coronary syndromes undergoing primary percutaneous coronary intervention should receive dual-
-antiplatelet therapy, a combination of acetylsalicylic acid and a P2Y,, inhibitor. The preferred P2Y,, inhibitors are pra-
sugrel or ticagrelor. These drugs have a more rapid onset of action, greater potency, and are superior to clopidogrel in
terms of clinical outcomes. Prasugrel is contraindicated in patients with previous stroke/transient ischaemic attack, and
its use is generally not recommended in patients aged > 75 years or in patients with lower body weight (< 60 kg) as it
has not been associated with net clinical benefit in these subsets. If prasugrel is used in these patients after benefits
and risks have been weighted, a reduced maintenance dose (5 mg) is recommended.

Ticagrelor may cause transient dyspnoea at the onset of therapy, which rarely leads to permanent discontinuation.
Neither prasugrel nor ticagrelor should be used in patients with a previous haemorrhagic stroke, in patients on oral
anticoagulants, or in patients with moderate-to-severe liver disease. When neither of these agents is available (or if they
are contraindicated), clopidogrel should be given instead. In most cases, Polish patients have been deprived of modern

treatment strategies using potent P2Y,, inhibitors for economic reasons, but generic prasugrel is currently available.
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Introduction

The annual incidence of acute coronary syndromes (ACS)
in Poland is about 160,000, including unstable angina
(UA) in about 41%, non-ST elevation myocardial infarction
(NSTEMI) in 28%, and ST elevation myocardial infarction
(STEMI) in 31% [1]. Percutaneous coronary intervention
(PCI) is performed in 59% of patients with the diagnosis of
myocardial infarction (MI) and although with introduction of
modern therapies in-hospital mortality has been reduced to
less than 10%, 1-year mortality among patients discharged
after Ml remains high. Depending on the therapies used,
hospitalization settings, and patients’ age, it ranges from
6.5% to 24% [2]. The standard approach to drug therapy
of ACS includes dual antiplatelet therapy (DAPT) with
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acetylsalicylic acid (ASA) and a platelet P2Y,, receptor an-
tagonist. Available evidence indicates that DAPT reduces
the risk of in-stent thrombosis over a very large time span,
from acute to very late events, and reduces the incidence
of spontaneous MI [3]. The risk of bleeding in patients
receiving DAPT is proportional to its duration both within
the first year of treatment and with therapies for more than
one year, and thus treatment individualization based on the
ischemic risk and bleeding risk balance is warranted [4].

Available P2Y,, inhibitors

Three oral P2Y,, inhibitors are currently used in combi-
nation with ASA, including clopidogrel, prasugrel, and
ticagrelor. Although clopidogrel is currently the most
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commonly used P2Y,, inhibitor in ACS patients in Poland,
according to the current guidelines for the management of
ACS patients undergoing PCI, and patients with STEMI it is
an alternative for prasugrel and ticagrelor only when the
latter two are unavailable or contraindicated. Clopidogrel
is characterized by a wide variation of pharmacodynamics
response depending on several factors, including genetic
polymorphisms. In randomized clinical trials in ACS pa-
tients undergoing PCI, clopidogrel was shown to be less
effective compared to both prasugrel [TRITON-TIMI 38
(TRial to Assess Improvement in Therapeutic Outcomes by
Optimizing Platelet InhibitioN with Prasugrel-Thrombolysis
In Myocardial Infarction)] and ticagrelor [PLATO (Platelet
Inhibition and Patient Outcomes)] [5, 6].

The type and duration of DAPT in patients with coro-
nary syndromes depends on the clinical scenario (acute or
chronic coronary syndrome), management strategy (invasive
versus conservative), and bleeding risk (high or low). These
factors determine the choice of antiplatelet agents and the
duration of DAPT. If anticoagulant therapy is also indicated,
it further modifies the approach to antiplatelet therapy.

Compared to clopidogrel, prasugrel allows more rapid,
potent, and constant inhibition of platelet P2Y,, recep-
tors. In the TRITON-TIMI 38 study in patients with STEMI or
ACS with coronary anatomy suitable for PCI, the combined
end point (cardiovascular death, non-fatal Ml or non-fatal
stroke) was reduced by 18% (p = 0.002) in prasugrel-treat-
ed patients compared to those receiving clopidogrel. These
clinical benefits were not evident, however, in patients
> 75 years of age and with low body weight (< 60 kg). At
the same time, bleeding was significantly more common
in the prasugrel group compared to the clopidogrel group.
In the TRITON-TIMI 38 study, prasugrel was not tested in
ACS patients undergoing conservative treatment. Based on
the TRITON-TIMI 38 study results, prasugrel may be used
in patients after coronary angiography in whom PCl is indi-
cated. Pretreatment is acceptable only in STEMI patients
undergoing primary PCI.

Ticagrelor is a direct oral reversible P2Y, inhibitor with
the plasma half-life of about 12 hours, which implicates
twice daily dosing. In the PLATO study, ticagrelor was shown
to be superior to clopidogrel in ACS patients regardless of
the revascularization strategy (i.e., planned or unplanned
invasive management) who were pretreated with clopido-
grel on admission.

P2Y,, inhibitor treatment
in patients with ACS

Patients with STEMI

Data on when to initiate P2Y,, inhibitor treatment in
STEMI patients are limited but it is believed that earlier
initiation may be justified to achieve early treatment

effectiveness, while when the diagnosis of STEMI is not
clear, delaying administration of a P2Y,, inhibitor should
be considered until coronary anatomy is determined [7].
In the periprocedural period (before or at the latest during
PCl) in patients undergoing primary PCI, the preferred
P2Y,, inhibitors are prasugrel (loading dose 60 mg, ma-
intenance dose 10 mg once daily orally) and ticagrelor
(loading dose 180 mg, maintenance dose 90 mg twice
daily orally). These drugs are characterized by more ra-
pid onset of action, more potent platelet inhibition, and
superior clinical outcomes compared to clopidogrel [7].
Administering a potent P2Y,, inhibitor (prasugrel or tica-
grelor), and clopidogrel only when prasugrel and ticagrelor
are unavailable or contraindicated, is a class | indication
with the highest (A) level of evidence. Combined treatment
with prasugrel or ticagrelor and ASA should be continued
for 12 months unless contraindications exist, such as an
excessive bleeding risk. In patients undergoing primary
PCl or not receiving reperfusion therapy, prasugrel is ad-
ministered as an oral 60 mg loading dose followed by the
maintenance dose of 10 mg daily. In patients with body
weight < 60 kg, the maintenance dose of 5 mg daily is
recommended. Prasugrel is contraindicated in patients
after a previous stroke. In patients > 75 years of age,
prasugrel is generally not recommended but when such
treatment is deemed necessary, the maintenance dose of
5 mg daily should be used. Ticagrelor is administered as
an oral 180 mg loading dose followed by the maintenance
dose of 90 mg twice daily. Clopidogrel is administered as
an oral 600 mg loading dose followed by the maintenance
dose of 75 mg daily.

Patients with NSTEMI

In patients with NSTEMI, DAPT including ASA and a potent
P2Y, inhibitor (prasugrel or ticagrelor) is recommended.
Clopidogrel should be used only if prasugrel and ticagre-
lor are unavailable or contraindicated, and in patients
requiring concomitant oral anticoagulant therapy (class of
recommendation |, level of evidence B). Recommendations
regarding the initiation of P2Y,, inhibitor treatment are
consistent with the timing of administration of these drugs
in pivotal clinical trials, i.e., as early as possible and safe
in case of ticagrelor and clopidogrel, and after determining
indications for PCI based on known coronary anatomy in
case of prasugrel. Prasugrel is administered as a 60 mg
loading dose followed by 10 mg daily in combination with
ASA. In patients with body weight < 60 kg, the maintenance
dose of 5 mg daily is recommended. In patients > 75 years
of age, prasugrel is generally not recommended but when
deemed necessary, the maintenance dose of 5 mg daily
should be used. An P2Y, inhibitor is recommended in com-
bination with ASA for 12 months unless contraindications
exist, such as excessive bleeding risk [4, 7-9].
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Percutaneous coronary intervention
in chronic coronary syndromes

In patients undergoing elective PCl, ASA and clopidogrel are
indicated, and prasugrel or ticagrelor may be considered
only in selected patients in specific situations associated
with a high risk elective stenting (e.g., complex PCI proce-
dures, such as left main coronary artery stenting, and tre-
atment of chronic total occlusion), and in patients with a hi-
story of in-stent thrombosis during clopidogrel treatment
(class of recommendations Ilb, level of evidence C) [9].

Comparison of prasugrel and ticagrelor

Few data from randomized clinical trials are available to
compare ticagrelor with prasugrel in patients with ACS, but
the randomized the PRAGUE-18 (Comparison of Prasugrel
and Ticagrelor in the Treatment of Acute Myocardial In-
farction) study showed similar safety and efficacy profiles of
ticagrelor and prasugrel in the setting of primary PCI [10].

In 2019, a widely discussed the ISAR-REACT 5 (Intra-
coronary Stenting and Antithrombotic Regimen: Rapid Early
Action for Coronary Treatment) study was published, a well-
-designed phase IV international multicenter randomized
clinical trial that was not sponsored by the pharma indus-
try [11]. It showed a superiority of prasugrel over ticagrelor
in reducing the combined endpoint of death, myocardial
infarction, and stroke over one year after randomization in
patients with ACS, and these results were not associated
with an excess bleeding risk in the prasugrel group [11].
The results of the study have been much debated and led
to criticisms regarding the study protocol and its conduct
which, however, seem unsound and unjustified [12, 13].

The hypothesis tested in the ISAR-REACT 5 was a su-
periority of ticagrelor over prasugrel in patients with ACS.
The cardiologist community generally expected the results
to be consistent with this hypothesis. The contrary results
showing a superiority of prasugrel may be considered even
more reliable.

The critics of the ISAR-REACT 5 study have noted its
open design, underestimation of non-adherence to the
prescribed therapy, and telephone call follow-up visits. In
fact, however, these features constitute strengths of the
study and indicate that it was conducted in the settings
more close to routine clinical practice, and not in a care-
fully selected group of patients.

Criticisms regarding the intention-to-treat (ITT) ap-
proach and inclusion of patients who did not receive the
allocated treatment are surprising both because it is a com-
monly accepted and used approach to the analysis of clini-
cal trial data and due to the fact that the proportion of
patients included in this analysis was comparable in the
prasugrel and ticagrelor groups. It is thus difficult to con-
clude that the difference in the rate of the primary endpoint

(death, myocardial infarction or stroke) at one year after
randomization between the ticagrelor group (9.8%) and
the prasugrel group (6.8%) was not significant [12, 13].

It is also difficult to accept criticisms towards the ISAR-
-REACT 5 study resulting from comparing its findings with
the TRITON-TIMI 38 study results [5, 11]. It is surprising
that the difference in the rate of the primary endpoint, 6.9%
in the ISAR-REACT 5 study versus 9.9% in the TRITON-TIMI
38 study, has been considered unexpected and difficult
to explain. This statement could be commented with the
words of Orville Wright: “If we all worked on the assumption
that what is accepted as true is really true, there would be
little hope of advance”.

In the ISAR-REACT 5 study, the primary endpoint was
analyzed in the ITT population that included all randomized
patients regardless of their actual treatment. The patients
were followed up since the randomization (time 0) to their
death, consent withdrawal, or last patient contact. The ti-
cagrelor group included evaluable 2012 patients, and the
prasugrel group included 2006 patients.

The safety analysis was performed in the modified in-
tention-to-treat (mITT) population. With this modification,
treatment safety was evaluated in all patients who received
at least one dose of randomly allocated medication and
were followed up for up to 7 days after treatment discon-
tinuation. This resulted in 1989 evaluable patients in the
ticagrelor group and 1773 patients in the prasugrel group.
This means that the difference between ITT and mITT po-
pulations was 23 patients in the ticagrelor group compared
to 233 patients in the prasugrel group. Such a large num-
ber of patients excluded from the analysis in the prasug-
rel group and a large difference compared to the ticagrelor
group were mostly related to the study protocol that called
for mandatory ticagrelor pretreatment in all patients in the
ticagrelor group but made no such requirement for non-ST
segment elevation ACS in the prasugrel group. As a result,
the loading dose was administered to a lower number of
patients in the prasugrel group compared to the ticagrelor
group. Essentially, this meant that the safety analysis did
not include patients who did not receive any study drug
dose. These were patients who were deemed not eligible
for prasugrel treatment following coronary angiography. The
diagnosis of ACS was not confirmed in 184 out of these
233 patients. It is difficult to accept the criticism that the
reasons for excluding these patients from the analysis were
not clear as that were explicitly stated in the ISAR-REACT
5 study publication [5, 11].

Very good outcomes of prasugrel treatment in STEMI
patients undergoing primary PCI were noted in a regis-
try study than included 89,000 patients in England who
were treated with prasugrel, clopidogrel, or ticagrelor in
2007-2014. When 30-day and 1-year mortality was ana-
lyzed using propensity score matching and multivariate lo-
gistic regression, a statistically significantly lower 30-day
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and 1-year mortality was found among prasugrel-treated
patients compared to those treated with ticagrelor and
clopidogrel. Mortality in patients treated with ticagrelor or
clopidogrel was similar.

Switching between oral P2Y,, inhibitors

In the “2017 ESC focused update on dual antiplatelet the-
rapy in coronary artery disease developed in collaboration
with EACTS” [4], clear guidance was offered for the first time
regarding the possibility and mode of switching between oral
P2Y,, inhibitors. In ACS patients who were previously treated

with clopidogrel, a switch from clopidogrel to a ticagrelor
180 mg loading dose is recommended early after admission
irrespective of the timing of clopidogrel administration and
use of its loading dose, unless ticagrelor is contraindicated
(class of recommendations |, level of evidence B). In case
of adverse effects/treatment intolerance, an additional
switch between oral P2Y,, inhibitors may be considered in
accordance with the presented algorithm (class of recom-
mendations II, level of evidence C) (Figure 1) [4].

Of note, a switch in the acute setting should always in-
volve administration of a loading dose. When clopidogrel
is switched to prasugrel or ticagrelor, the loading dose
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Figure 1A, B. Algorithm for switching between oral P2Y,, inhibitors in the acute and chronic setting. Colour-coding refers to the European
Society of Cardiology (ESC) Classes of Recommendations (green — Class I; orange — Class Ilb). The green arrow from clopidogrel to ticagrelor
highlights the only switching algorithm for which outcome data are available in patients with acute coronary syndromes. No outcome data
(orange arrows) are available for all other switching algorithms. Acute setting is considered as a switching occurring during hospitalization
(source [4]); LD — loading dose; MD — maintenance dose
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should be administered regardless of the timing and dose
of previous clopidogrel treatment. In the chronic setting,
such a switch is also possible but a loading dose should
be administered only if ticagrelor is switched to prasugrel
or clopidogrel. However, a 24-hour interval from the last
dose of previously used P2Y,, inhibitor is always manda-
tory in the chronic setting.

In which patients prasugrel
should be considered?

Prasugrel is the P2Y,, inhibitor of choice in patients with
ACS and should be used in appropriately selected patients
with this diagnosis. This includes patients without a history
of stroke or transient ischaemic attack (TIA), and without
active pathological bleeding. It is also necessary to observe
dose reduction in patients > 75 years of age and/or with
body mass below 60 kg. Prasugrel should be used in ACS
patients undergoing primary or deferred PCI. It is warran-
ted to prefer this drug in patients with STEMI. In patients
with NSTEMI, the choice of P2Y,, inhibitor should be made
after coronary angiography is performed. The routine
practice of ACS management in Poland suggests that the
current guidelines, already published several years ago,
that clearly recommend preferring prasugrel or ticagrelor
over clopidogrel are commonly not adhered to. Poland is
a clopidogrel country, which mainly results from economic
factor-driven low availability of potent P2Y,, inhibitor that
are preferred in the guidelines. Unfortunately, it is often
the case that modern P2Y,, inhibitor treatment initiated
during the hospitalization for ACS is withdrawn after weeks
or months due to financial constraints of Polish patients,
or ticagrelor is dosed once daily instead of twice daily for
the same reason. Thus, appearance of a modern P2Y,,
inhibitor on the market in the form of a competitively priced
generic prasugrel creates an opportunity for the treatment
that is consistent with the current guidelines and should
change the currently prevailing ACS management strategy
in Polish patients. It may also be hoped that in this way,
excessive 1-year mortality seen in patients discharged after
MI may be reduced.
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