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A B S T R A C T
Based on many randomized clinical trials, it can be concluded that dual antiplatelet therapy is 
one of the best-studied treatments in the field of cardiovascular medicine. For many years prasu-
grel and ticagrelor have been preferred inhibitors of the platelet P2Y12 receptor in patients with 
acute coronary syndromes. These drugs enable faster, stronger, and more consistent inhibition 
of platelets and lead to better clinical outcomes than clopidogrel. The following document is an 
expert group opinion summarizing the latest knowledge in the field of antiplatelet therapy in the 
prevention of cardiovascular events in patients with acute coronary syndromes, with a special 
focus on prasugrel.
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INTRODUCTION
Cardiovascular diseases (CVD) are the most 
common cause of death on a global scale, 
causing 17.9 million deaths annually and 
accounting for 31% of all deaths worldwide 
[1]. In Europe, over 4 million patients die 
from CVD every year, which accounts for as 
much as 45% of all deaths [2]. Among CVD, 
ischemic heart disease is the most common 
cause of death, accounting for around 20% of 

all deaths. Despite the improved prognosis in 
patients with acute coronary syndrome (ACS), 
and especially with acute myocardial infarc-
tion (AMI), which has been reported in recent 
years, this form of ischemic heart disease is still 
burdened with a high risk of death.

In Poland, about 160 000 people fall ill with 
ACS every year. About 41% of these patients 
are diagnosed with unstable angina (UA), 
28% with non-ST-elevated myocardial infarc-
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tion (NSTEMI), and 31% with ST (ST-elevated myocardial 
infarction [STEMI]) [3]. According to the National Health 
Fund report, in 2018, percutaneous coronary intervention 
(PCI) was performed in 88.3% of STEMI patients, 64.4% 
of NSTEMI patients, and 47.8% of UA patients. In total, 
there were 56 thousand PCIs for myocardial infarction and 
13.4 thousand PCIs for unstable angina [4]. Thanks to the 
implementation of these modern methods of treatment, 
it was possible to reduce the total hospital mortality to 
about 11% (6% in patients treated invasively, 18%–24% 
in patients treated conservatively). However, there is still 
high mortality in the first 12 months after the onset of AMI, 
reaching 19% [5].

Platelet activation and aggregation play a key role in 
the pathophysiology of acute coronary syndrome, and the 
use of dual antiplatelet therapy (DAPT), including the com-
bination of acetylsalicylic acid (ASA) and a platelet receptor 
P2Y12 inhibitor, is the basis of treatment in patients with 
ACS. Dual antiplatelet therapy not only reduces the risk 
of in-stent thrombosis but also reduces the incidence of 
spontaneous AMI [6]. The principles of antiplatelet therapy 
in patients with ACS that are currently used in Poland are 
based mainly on four documents: (1) the 2017 European 
Society of Cardiology (ESC) guidelines for the management 
of STEMI; (2) the updated ESC position on the use of dual 
antiplatelet therapy in coronary arterial disease prepared 
in collaboration with the European Association for Car-
dio-Thoracic Surgery (EACTS) in 2017; (3) the 2018 ESC 
and EACTS Guidelines for Myocardial Revascularization; 
and (4) the 2020 ESC Guidelines for the Management of 
NSTEMI [7–10]. They recommend that strong inhibitors of 
the P2Y12 receptor (prasugrel, ticagrelor) are preferred in 
combination with ASA continuously for 12 months unless 
there are contraindications or an excessive risk of bleeding 
(recommendation class I, evidence level A). Unfortunately, 
in Poland, most patients with ACS still receive DAPT based 
on clopidogrel and ASA. The analysis of data on antiplatelet 
therapy in patients with STEMI enrolled in the national 
ORPKI registry between September 2015 and August 2016, 

including 19 437 patients from 122 centers (immediate 
PCI in 94% of cases), showed that 31 centers did not use 
ticagrelor or prasugrel. The dominant P2Y12 inhibitor was 
clopidogrel (69% of patients), with a high percentage of 
pre-hospital use (51.3%). Ticagrelor was administered in 
10.1% of patients (2.3% in the pre-hospital phase) and 
prasugrel in 1.1% of patients (0.4% in the pre-hospital 
phase). Periprocedural conversion from clopidogrel to 
a strong inhibitor of the P2Y12 receptor was also rare (2% 
for ticagrelor, 0.15% for prasugrel) [11]. Therefore, there is 
a pressing need for extensive discussion and education to 
significantly improve adherence to oral antiplatelet drugs 
in patients with ACS.

CHARACTERISTICS OF P2Y12 PLATE 
RECEPTOR INHIBITORS

In Poland, only oral inhibitors of the P2Y12 receptor are 
currently used: clopidogrel, prasugrel, and ticagrelor. An-
other drug that is registered and belongs to this group, but 
is not yet available, is cangrelor, which is intended only for 
intravenous use. Clopidogrel and prasugrel are prodrugs 
that require activation by the liver and their active metab-
olites irreversibly block the P2Y12 receptor. In contrast, 
ticagrelor and cangrelor are active drugs that block this 
receptor directly and reversibly. The characteristics of the 
key features of P2Y12 inhibitors are presented in Table 1.

Although clopidogrel is still the most used P2Y12 inhib-
itor in ACS therapy in patients treated with PCI in Poland, 
according to the current guidelines, it should only be an 
alternative to strong P2Y12 inhibitors (prasugrel or ticagr-
elor). It should be used if the above-mentioned drugs are 
unavailable, not tolerated, or contraindicated [7–10]. This is 
because, in randomized clinical trials in patients with ACS 
undergoing PCI, clopidogrel was less effective than prasu-
grel (TRITON-TIMI study 38 [TRial to Assess Improvement 
in Therapeutic Outcomes by Optimizing Platelet InhibitioN 
with Prasugrel-Thrombolysis In Myocardial Infarction]) and 
ticagrelor (PLATO study [Platelet Inhibition and Patient 
Outcomes]). Clopidogrel is characterized by a significant 

Table 1. Comparison of P2Y12 receptor inhibitors

Clopidogrel Prasugrel Ticagrelor Cangrelor

Chemical group Thienopyridine Thienopyridine Cyclopentyl triazolopy-
rimidine

ATP analog

Route of administration Orally Orally Orally Intravenously

Binding to the P2Y12 receptor Irreversible Irreversible Reversible Reversible

Bioactivation Yes (prodrug, dependent
from CYP, two-step)

Yes (prodrug, dependent
from CYP, single step)

No No

Dose Loading dose
300 or 600 mg,  

maintenance dose  75 mg

Loading dose 60 mg,  
maintenance dose

10 (5) mg

Loading dose 180 mg, 
maintenance dose

2 × 90 (60) mg

30 μg/kg in an iv bolus,
4 μg/kg/min by iv infusion 

during PCI

The beginning of action Delayed: 2–6 hours Fast: 0.5–4 hours Fast: 0.5–2 hours Instant: 2 minutes

End of action 3–10 days 5–10 days 3–4 days 0.5–1 hour

Operation delay 5 days 7 days 5 days Without significant delay

Kidney failure Without dose modification Without dose modification Without dose modification Without dose modification

Dialysis or CrCl <15 ml/min Limited data Limited data Limited data Limited data

Abbreviations: ATP, adenosine triphosphate; CrCl, creatinin clearance; CYP, cytochrome P450; iv, intravenously; PCI, percutaneous coronary intervention 
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variability of the pharmacodynamic response depending 
on several factors, also on genetic polymorphisms [12, 13].

Compared to clopidogrel, prasugrel enables faster, 
stronger, and more constant inhibition of P2Y12 platelet 
receptors. The TRITON-TIMI 38 study compared the efficacy 
and safety of prasugrel and clopidogrel in the prevention 
of cardiovascular events in patients with ACS undergoing 
PCI [12]. The primary endpoint was cardiovascular death 
and non-fatal myocardial infarction or a stroke. The primary 
endpoint was lower in patients treated with prasugrel than 
with clopidogrel (9.9% vs. 12.1%; hazard ratio [HR], 0.81; 
95% confidence interval [CI], 0.73–0.90; P <0.001) and was 
mainly due to the reduction in the incidence of myocardial 
infarctions (7.4% vs. 9.7%; HR, 0.76; 95% CI, 0.67–0.85; P 
<0.001). However, these clear clinical benefits were not 
found in people aged 75 years and older or in patients 
with low body weight (<60 kg) [12]. The incidence of major 
bleeding  [defined by TIMI (thrombolysis in myocardial 
infarction), not associated with CABG (Coronary Artery 
Bypass Grafting), and fatal bleeding] was higher in prasu-
grel-treated patients than in clopidogrel-treated patients 
(2.4% vs. 1, 8%; HR, 1.32; 95% CI, 1.03–1.68; P = 0.03) [12].

In a subanalysis of patients with NSTEMI and UA, ex-
cluding patients at high risk of bleeding, patients using 
prasugrel experienced significant benefits in terms of 
ischemic events over patients taking clopidogrel (HR, 
0.82; 95% CI, 0.73–0.93; P = 0.002), without a significant 
increase in the risk of major bleeding complications (HR, 
1.11; 95% CI, 0.77–1.60; P = 0.57) [12]. In addition, in dia-
betic patients with ACS, prasugrel significantly reduced 
the incidence of the primary endpoint (12.2% vs. 17.0%; 
HR, 0.7; 95% CI, 0.58–0.85; P <0.001), without a significant 
increase in the incidence of bleeding complications (2.5% 
vs. 2.6%; HR, 1.06; 95% CI, 0.66–1.69; P = 0.81). These results 
were obtained both in patients treated with insulin and 
untreated patients [14]. In patients with STEMI, there was 
a significant reduction in the incidence of stent thrombosis 
in the prasugrel group compared to the clopidogrel group 
(1.1% vs. 2.4%; HR, 0.48; 95% CI, 0.36–0.64; P <0.001) [15].

On the other hand, in the PLATO study, patients with 
ACS showed better results of ticagrelor compared to 
clopidogrel in reducing the composite ischemic endpoint: 
cardiovascular death, myocardial infarction or stroke (9.8% 
vs. 11.7 %; P <0.001), and deaths from any cause (4.5% 
vs. 5.9%; P <0.001) [13]. At the same time, no increased risk 
of serious bleeding was reported in patients treated with 
ticagrelor compared to patients treated with clopidogrel 
[13]. Details of the effect of prasugrel and tricagrelor on 
individual endpoints in comparison to clopidogrel in both 
studies are presented in Table 2.

The type of therapy and the duration of DAPT use in pa-
tients with coronary syndromes depend on the clinical situ-
ation (acute or chronic coronary syndrome), the treatment 
strategy (surgical or conservative), and the risk of bleeding 
(high or low risk of bleeding). These elements determine 
the choice of the antiplatelet drug and the timing of DAPT 

administration. When anticoagulation therapy is required, 
it further modifies antiplatelet therapy.

COMPARISON OF PRASUGREL AND 
TICAGRELOR

The PRAGUE-18 study (Comparison of Prasugrel and Ticagr-
elor in the Treatment of Acute Myocardial Infarction) com-
pared the efficacy and safety of prasugrel and ticagrelor in 
STEMI patients undergoing PCI. There were no statistically 
significant differences between the groups of patients 
receiving prasugrel or ticagrelor [16]. Therefore, it can be 
concluded from this study that prasugrel and ticagrelor are 
characterized by similar efficacy and safety in the studied 
group of patients. However, it should be emphasized 
that this study was characterized by low statistical power, 
because for financial reasons, in some patients during the 
follow-up, a strong P2Y12 inhibitor was changed to clopi-
dogrel. Moreover, the study was terminated prematurely 
due to the lack of differences in the incidence of endpoints.

In 2019, the results of an international, multicenter, 
randomized phase IV study — ISAR-REACT 5 (The Intracor-
onary Stenting and Antithrombotic Regimen: Rapid Early 
Action for Coronary Treatment) — were announced. It com-
pared the efficacy and safety of prasugrel and ticagrelor 
in preventing cardiovascular events in 4018 patients with 
ACS undergoing PCI. The primary endpoint consisted of 
all-cause death, myocardial infarction (MI), and a stroke that 
occurred within one year of starting randomization [17].

The frequency of the primary endpoint (6.9% vs. 9.3%; 
HR, 1.36; 95% CI, 1.09–1.70; P = 0.006) was significantly low-
er in prasugrel-treated patients than in ticagrelor-treated 
patients. The reduction in the frequency of primary end-
point in patients treated with prasugrel was mainly due to 
the reduction in the incidence of myocardial infarctions 
(3.0% vs. 4.8%; HR, 1.63; 95% CI, 1.18–2.25), the information 
on the occurrence of the infarction was usually obtained via 
telephone conversations with the patient. However, there 
were no statistically significant differences in the incidence 
of major bleeding between the two groups: 4.8% vs. 5.4% 
in the prasugrel and ticagrelor groups, respectively (HR, 
1.12; 95% Cl, 0.83–1.51; P = 0.46) [17].

The results of the ISAR-REACT 5 study, surprising for 
many, were widely discussed in the cardiology world, 
triggering a lively discussion about the study protocol, 
the research methods used, the study population, and the 
method of conducting this clinical trial [18, 19].

Opponents of the ISAR-REACT 5 study argue that the 
study compared different antiplatelet treatment strate-
gies, only partially complying with the ESC recommen-
dations. They also indicate that the study was open-label, 
carried out only in two countries with a disproportionate 
number of recruiting centers (21 centers in Germany and 
2 centers in Italy). The small proportion of non-compliant 
patients (0.9% in the prasugrel group and 0 4% in the 
ticagrelor group) seems underestimated, as patients 
were controlled mainly by telephone (83% of contacts) or 
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by correspondence (7%). Only 10% of respondents had 
follow-up visits in the hospital or at the clinic. They also 
note that after the end of the inpatient phase of the study, 
ticagrelor or prasugrel was prescribed by the attending 
physician, the patient had to purchase the drug on their 
own, and no specific method of assessing compliance with 
these recommendations was reported.

Additionally, they argue that the study results could 
have been influenced by the ITT (intention-to-treat) meth-
od of analysis, which included all patients, depending on 
the group to which they were randomly assigned, regard-
less of whether they received the intervention or not. In 
ISAR-REACT 5, 410 of 2012 (20.4%) and 410 of 2006 (20.4%) 
patients in the ticagrelor and prasugrel groups, respective-
ly, were discharged from the hospital without a randomized 
P2Y12 inhibitor. In addition, a further 243 patients in the 
ticagrelor group and 199 in the prasugrel group discon-
tinued the prescribed antiplatelet drug after discharge 
from the hospital. A further 19 and 18 patients in each 
group were lost to follow-up. As a consequence, as many 

as 1299 patients who were not treated with the prescribed 
drug were included in the final analysis.

The supporters of the ISAR-REACT 5 study indicate 
that the open nature of the study and the follow-up visits 
in the form of telephone calls may constitute its strength 
and reflect conditions closer to everyday clinical practice. 
According to them, the mentioned method of ITT analysis is 
widely accepted and used in clinical trials, and the percent-
age of patients treated with prasugrel and ticagrelor, who 
were enrolled in the study, was comparable in the groups.

The views of opponents and supporters of the ISAR-RE-
ACT 5 study necessitate in-depth reflection as well as fur-
ther detailed validation of the results obtained. However, 
it should be emphasized, that the study was carried out 
by an experienced and very reputable group of research-
ers, published in the most prestigious medical journal in 
the world, and taken into account when establishing the 
ESC guidelines.

Very good results of prasugrel treatment in patients 
undergoing primary PCI in the course of STEMI were found 

Table 2. Efficacy of prasugrel and ticagrelor vs. clopidogrel in terms of effect on individual endpoints in TRITON-TIMI 38 and PLATO [12–15]

Endpoint Population Prasugrel Ticagrelor

Event rate, %
Prasugrel vs.  
Clopidogrel

ARR, 
%

RRR, 
%

NNT Event rate, %
Ticagrelor vs.  
Clopidogrel

ARR, 
%

RRR, 
%

NNT

Primary endpoint 
(cardiovascular death,  
non-fatal myocardial 
infarction, or non-fatal 
stroke)

Total 9.9 vs. 12.1a 2.2 18 46 9.8 vs. 11.7a 1.9 16 53

1. day - 3. day 4.7 vs. 5.6 0.9 16 112 Data not available

>3 days 5.6 vs. 6.9 1.3 19 77 Data not available

1. day–30. day Data not available 4.8 vs. 5.4a 0.6 12 167

> 30 days Data not available 5.3 vs. 6.6a 1.3 20 77

STEMI 10.0 vs. 12.4 2.4 19 42 9.4 vs. 10.8 1.4 13 71

NSTEMI or UA 9.9 vs. 12.1 2.2 18 46 10.1 vs. 12.3 2.2 18 46

NSTEMI Data not available 11.4 vs. 13.9 2.5 17 40

UA Data not available 8.6 vs. 9.1 0.5 5 200

Diabetes 12.2 vs. 17.0 4.8 28 21 14.1 vs. 16.2 2.1 12 48

History of stroke/TIA 19.1 vs. 14.4 –4.7 — — 19.0 vs. 20.8 1.8 8 56

Age <65 years 8.1 vs. 10.6 2.5 24 40 7.2 vs. 8.5 1.3 15 77

Age ≥75 years 17.2 vs. 18.3 1.1 6 91 16.8 vs. 18.3 1.5 8 67

Body mass <60 kg Data not available 13.1 vs. 17.3 4.2 24 24

CrCl <60 ml/min 15.1 vs. 17.5 2.4 14 42 17.3 vs. 22.0 4.7 21 22

2nd event 10.8 vs. 15.4 4.6 30 22 Data not available

Death from cardio-
vascular causes

Total 2.1 vs. 2.4. 0.3 13 334 4.0 vs. 5.1a 1.1 21 91

Death from any cause Total 3.0 vs. 3.2 0.2 6 500 4.5 vs. 5.9a 1.4 23 72

Heart attack without 
fatal outcome

Total 7.3 vs. 9.5 a 2.2 23 46 5.8 vs. 6.9a 1.1 16 91

Non-fatal stroke Total 1.0 vs. 1.0 0 0 — 1.5 vs. 1.3 –0.2 — —

Urgent TVR Total 2.5 vs. 3.7a 1.2 32 84 Data not available

Stent thrombosis Complete (diagnosis certa-
in + probable)

1.1 vs. 2.4a 1.3 54 77 2.2 vs. 2.9a 0.7 24 143

Complete (certain dia-
gnosis)

Data not available 1.3 vs. 1.9a 0.6 33 167

STEMI (certain diagnosis) 1.1 vs. 2.4 1.2 50 84 1.6 vs. 2.4 0.8 33 125

Diabetes (diagnosis certain 
+ probable)

2.0 vs. 3.6 1.6 44 63 Data not available

Diabetes (certain diagnosis) Data not available 1.6 vs. 2.4 0.8 33 125

aP <0.05

Abbreviations: ARR, absolute risk reduction; NNT, numer needed to treat; NSTEMI, non-ST-elevated myocardial infarction; RRR, relative risk reduction; STEMI, ST-elevated 
myocardial infarction; TIA, transient ischemic attack; TVR, target vessel revascularisation; UA, unstable angina; other — see Table 1
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in a registry study among 89 000 patients. English patients 
were treated in 2007-2014 with prasugrel, clopidogrel, or 
ticagrelor. In the analysis of 30-day and 1-year mortality 
after using the propensity score matching method and 
the multivariate logistic regression method, the lowest 
30-day and 1-year mortality was statistically significantly 
demonstrated in the population of patients treated with 
prasugrel compared to the groups treated with ticagrelor 
and clopidogrel. Mortality in patients receiving ticagrelor 
and clopidogrel was similar [20].

The latest 2020 network meta-analysis by Navarese et 
al., including 52,816 patients from 12 randomized trials, 
also compared the efficacy and safety profile of prasugrel, 
ticagrelor, and clopidogrel in ACS. It demonstrated that the 
results of the ISAR-REACT 5 study were significantly differ-
ent from the results of the remaining 11 studies included in 
the analysis and, due to the existing limitations in the study 
methodology, should be interpreted with caution [21].

The authors of the meta-analysis showed that, com-
pared to clopidogrel, ticagrelor significantly reduced 
cardiovascular mortality (HR, 0.82; 95% CI, 0.72–0.92) and 
all-cause mortality (HR, 0.83; 95% CI, 0.75–0.92), while such 
an effect on the reduction of both endpoints was not found 
for prasugrel (respectively: HR, 0.90; 95% CI, 0.80–1.01 and 
HR, 0. 92; 95% CI, 0.84–1.02). The comparison of the two 
strong inhibitors of the P2Y12 receptor showed no signif-
icant differences in terms of the effect on both types of 
mortality (HR, 1.10; 95% CI, 0.94–1.29 and HR, 1.12; 95% 
CI, 0.98–1.28) [21].

Compared to clopidogrel, prasugrel significantly re-
duced the risk of myocardial infarction (HR, 0.81; 95% CI, 
0.67–0.98), while ticagrelor did not reduce this risk (HR, 0.97; 
95% CI, 0.78–1.22). In contrast, the differences in effect on 
this endpoint between prasugrel and ticagrelor were not 
statistically significant.

Both ticagrelor and prasugrel significantly reduced the 
risk of stent thrombosis compared to clopidogrel, but pra-
sugrel was associated with a significantly lower risk of stent 
thrombosis than ticagrelor (HR, 0.68; 95% CI, 0.50–0.93). In 

terms of the effect on the risk of bleeding, no statistically 
significant differences were found between prasugrel and 
ticagrelor (HR, 0.99; 95% CI, 0.79–1.24) [21].

THERAPY WITH P2Y12 PLATE INHIBITORS 
IN PATIENTS WITH ACUTE CORONARY 

SYNDROME

Risk assessment of in-stent thrombosis 
Most cases of in-stent thrombosis occur within 30 days 

of PCI (70%–80%). Compared to in-stent restenosis, throm-
bosis is a much less frequent phenomenon; however, it 
is associated with very serious prognostic consequenc-
es. With the current practice of dual antiplatelet therapy 
and optimizing stent expansion with high-pressure 
inflation under the control of intravascular imaging, the 
incidence of thrombosis has significantly decreased: to 
0.7% in the first year and approximately 0.2%–0.6% in the 
following year. This rate is lower for elective percutaneous 
intervention (0.3%–0.5%) compared to acute coronary 
syndrome (3.4%).

The clinical presentation of in-stent thrombosis is most 
often a recent myocardial infarction with ST-segment el-
evation, re-infarction, and in the case of stent thrombosis 
in a left coronary artery or the only permeable vessel,  it 
is sudden cardiac death most often. The mortality rate in 
STEMI, caused by stent thrombosis, is significantly higher 
than that caused by de novo vessel closure and can be as 
high as 45%. As many as 20% of patients with a history 
of stent thrombosis experience another episode during 
a follow-up. The greatest risk of in-stent thrombosis con-
cerns patients with multiple clinical, angiographic, and 
procedural risk factors (Table 3) [10, 22].

Risk assessment of hemorrhagic complications 
Major bleeding is associated with increased mortality in 
ACS. Therefore modern antiplatelet therapy must be based 
on both ischemic and bleeding complications assessment. 
The major and minor criteria for high bleeding risk during 

Table 3. Risk factors for stent thrombosis [10, 22]

Clinical factors Angiographic factors Factors related to the procedure

Diabetes Long lesions Implantation of ≥3 stents

Chronic kidney disease Small vessel diameter Total length of stents >60 mm

Acute coronary syndrome ≥3 lesions History of complex revascularization (left coronary trunk, 
stenting bifurcation with implantation of ≥2 stents, 
chronic total occlusion of the artery, stenting of the last 
patent vessel)

Smoking
Reduced left ventricular ejection fraction

Venous bypass Stent underexpansion

Malignant tumor Chronic obstruction Marginal dissection

Advanced age Bifurcation Malapposition

Thrombocythemia Massive calcification Rupture of the stent span

History of stent thrombosis during antiplatelet therapy Left coronary trunk or proximal LAD Overlapping stents

Premature termination of DAPT Incomplete stent coverage of the lesion

Resistance to DAPT Reduced TIMI flow after surgery

Abbreviations: DAPT, dual antiplatelet therapy; LAD, left anterior descending; TIMI, thrombolysis in myocardial infarction
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the percutaneous coronary intervention can be assessed 
according to the Academic Research Consortium for High 
Bleeding Risk (ARC-HBR) definition, which was recently 
developed to ensure uniform risk stratification in clinical 
trials assessing the safety and efficacy of drug regimens 
in patients undergoing PCI [23]. The proposed ARC-HBR 
scale reflects a pragmatic approach that considers the lat-
est studies in patients at high risk of bleeding, previously 
excluded from clinical trials on the duration or intensity of 
dual antiplatelet therapy (Table 4) [10, 23].

Acute myocardial infarction with ST-segment 
elevation
Limited data are available on when to initiate treatment 
with a P2Y12 inhibitor in patients with STEMI. Although 
there is no evidence of a clinical benefit of prior P2Y12 in-
hibitor administration, early initiation of P2Y12 inhibitor 
therapy during patient transport to a primary PCI center 
remains a common practice in Europe and is consistent 
with pharmacokinetic data. Moreover, the available data 
indicate that the earliest possible administration of the 
drug may be preferred to obtain early treatment efficacy, 
especially in the event of long delays. However, in the cases 
where the diagnosis of STEMI is uncertain, there is a suspi-
cion of mechanical complications of myocardial infarction 
or dissection of the ascending aorta, or when there is an 
increased risk of hemorrhagic complications, consideration 
should be given to delaying P2Y12 inhibitor administration 
until the anatomy of changes in the coronary arteries is 
known [7]. In the periprocedural (before or at the time of 
PCI) and postoperative period, the preferred P2Y12 platelet 
receptor inhibitors in patients undergoing primary PCI 
are prasugrel (loading dose 60 mg, maintenance dose 
10 mg once daily) and ticagrelor (loading dose 180 mg, 

maintenance dose 90 mg twice daily). These drugs are 
characterized by a faster onset of action, greater potency, 
and better clinical outcomes than clopidogrel (loading 
dose 600 mg, maintenance dose 1×75 mg/day), which 
is used only when the above drugs are unavailable, not 
tolerated, or contraindicated (class of recommendation I, 
data reliability A) [7, 12, 13].

Treatment with prasugrel or ticagrelor in combination 
with ASA should be continued for 12 months unless there 
is a contraindication or an excessive risk of bleeding. The 
doses of P2Y12 platelet inhibitors in patients undergo-
ing primary PCI or not receiving reperfusion therapy are 
a 60 mg loading dose for prasugrel, followed by a 10 mg/ 
day maintenance dose, and a 180 mg loading dose for tica-
grelor, followed by a 90 mg maintenance dose twice daily. 

Prasugrel is contraindicated in patients after a previous 
stroke and/or a transient ischemic attack (TIA) event and is 
generally not recommended for use in patients ≥75 years 
of age and in patients with lower body weight (<60 kg) 
because prasugrel treatment was not associated with a net 
clinical benefit in these subgroups of patients. If prasugrel is 
used in these patients, a lower dose (5 mg) is recommended 
[24]. Prasugrel and ticagrelor should not be used in patients 
after a previous hemorrhagic stroke, in patients receiving 
oral anticoagulants, or in patients with moderate to severe 
liver disease [7].

Acute myocardial infarction without ST-segment 
elevation
Initial therapy defines the strategy by which antiplatelet 
agents are administered before coronary angiography and 
when the anatomy of the coronary arteries is unknown [25]. 
Although the rationale for such treatment in NSTEMI may 
seem obvious — obtaining sufficient platelet inhibition 

Table 4. Major and minor criteria for high risk of bleeding during percutaneous coronary intervention according to the Academic Research 
Consortium for High Risk (the risk of bleeding is high if ≥ 1 main criterion or 2 lower criteria are met) [23]

Main Minor

Envisaged use of long-term OACa Age ≥75 years

Severe or end-stage CKD (eGFR <30 ml/min/1.73 m2) Moderate CKD (eGFR 30–59 ml/min/1.73 m2)

Hemoglobin <11 g/dl Hemoglobin 11–12.9 g/dl in men or 11–11.9 g/dl in women

Spontaneous bleeding requiring hospitalization and/or blood transfusion within the 
last 6 months or at any time if repeated

Spontaneous bleeding requiring hospitalization and/or blood trans-
fusions in the last 12 months that do not meet the main criterion

Moderate to severe thrombocytopeniab at baseline (number of platelets <100 × 109/l) Chronic use of oral non-steroidal anti-inflammatory drugs or 
steroids

Chronic hemorrhagic diathesis Any ischemic stroke (ever history) that does not meet the main 
criterion

Cirrhosis of the liver with portal hypertension

Active malignant neoplasmc (excluding skin malignant neoplasm other than melano-
ma) in the last 12 months

Spontaneous intracranial bleeding (ever before)
Traumatic intracranial bleeding within the last 12 months
The presence of arteriovenous malformation intracranial
Moderate to severe ischemic stroke d within the last 6 months

Recent major surgery or major trauma in the 30 days prior to PCI
Major, irreversible surgery on DAPT

aThis precludes the use of vascular protective doses. bThe initial thrombocytopenia is defined as thrombocytopenia prior to PCI. cActive cancer is defined as diagnosed 
12 months before and/or needed to be treated (including surgery, chemotherapy, or radiation therapy). d>5 points on the National Institutes of Health Stroke Scale risk scale

Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; OAC, oral anticoagulants; other — see Tables 1 and 3
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during PCI – there are no large-scale randomized trials that 
would support the routine strategy of initial treatment with 
clopidogrel or the strong inhibitors of the P2Y12 receptor 
— prasugrel and ticagrelor [10]. In relation to the data on 
pretreatment with ticagrelor, the previously mentioned 
ISAR-REACT 5 study demonstrated the superiority of the 
prasugrel selection strategy with the deferment of drug 
loading until coronary anatomy in NSTEMI patients is 
known over the ticagrelor selection strategy involving 
routine pre-loading. Importantly, this study did not show 
a clear benefit of the initial drug administration strategy 
(in this case, ticagrelor) [17].

Based on the available evidence, it is not recommended 
to routinely pre-administer a P2Y12 receptor inhibitor in 
patients with NSTEMI, unknown coronary anatomy, and 
planned early invasive management [17, 26]. In patients 
qualified for a delayed invasive strategy, initial treatment 
with a P2Y12 receptor inhibitor may be considered in 
selected cases and depending on these patients’ risk of 
bleeding. Due to the lack of data indicating a beneficial 
effect of prasugrel in patients with ACS treated conserv-
atively, it seems that ticagrelor should be used here [27].

The recommended standard of treatment with strong 
inhibitors of P2Y12 receptor (ticagrelor or prasugrel) is 
associated with the choice of drugs with a rapid onset of ac-
tion, which enables their loading doses to be administered 
after diagnostic coronary angiography and immediately 
before PCI. It is worth noting that the routine strategy of 
initial drug loading may prove detrimental to a significant 
percentage of patients with a diagnosis other than NSTEMI 
(e.g. with aortic dissection or hemorrhagic complications 
including intracranial bleeding) and may increase the risk 
of bleeding or delay the performance of procedures in pa-
tients referred to CABG after diagnostic angiography [10].

In patients with NSTEMI, DAPT, including ASA and 
a strong inhibitor of P2Y12 receptor, prasugrel, or tica-
grelor (class of recommendation I, evidence level B) are 
recommended [10, 12, 13]. Clopidogrel should only be used 
when prasugrel or ticagrelor is unavailable, intolerable, or 
contraindicated, or in patients requiring oral anticoagula-
tion [10, 28].

In patients with NSTE-ACS qualified for coronary an-
gioplasty, according to the guidelines, the administration 
of prasugrel should be considered with preference to 
ticagrelor (class of recommendations IIa, level of evidence 
B) [10, 17].

In guidelines, the initiation of P2Y12 inhibitor treatment 
is determined on the basis of time intervals in which the 
drug was assessed in the registration studies, i.e. for tica-
grelor and clopidogrel: the initiation of therapy as soon as 
possible and safe or for prasugrel: after the indication for 
PCI based on the anatomy of the coronary arteries. Pra-
sugrel is given as a 60 mg loading dose, then 10 mg/day 
in combination with ASA. A maintaining dose of 5 mg is 
recommended for patients weighing less than 60 kg. In 
patients over the age of 75 years, prasugrel is generally 

not recommended, but if deemed necessary, the 5 mg 
dose should be used. Platelet receptor P2Y12 inhibitor is 
recommended in combination with ASA for 12 months 
unless there are contraindications or an excessive risk of 
bleeding [8–10, 13, 14, 29].

THERAPY WITH P2Y12 PLATELET RECEPTOR 
INHIBITORS IN PATIENTS WITH CHRONIC 

CORONARY SYNDROME
In patients with chronic coronary syndrome (CCS) under-
going elective PCI, the recommended dose of clopidogrel 
is 75 mg/day following a loading dose (e.g. 600 mg 
or > 5 days of maintenance therapy) as an adjunct to ASA 
for 6 months after coronary artery stent implantationt, 
regardless of the type of stent, unless a shorter treatment 
(1–3 months) is indicated due to the risk or occurrence 
of life-threatening bleeding (class of recommendation I, 
level of evidence A) [8, 30]. Prasugrel or ticagrelor may be 
considered, at least as an initial treatment, in the special 
cases with a high risk of stent thrombosis, or in the cases 
where thrombosis may have serious clinical consequences 
(implantation of a stent into a trunk of the left main cor-
onary artery, a proximal part of the anterior descending 
artery or the last unobstructed coronary artery, suboptimal 
stent implantation, total stent length >60 mm, diabetes 
mellitus, chronic kidney disease, implantation of two 
stents into a branch of a coronary artery, the opening of 
a chronically occluded coronary artery, a history of stent 
thrombosis despite adequate anticoagulation) or if DAPT 
cannot be used due to ASA intolerance (class of recom-
mendation IIb, level of evidence C) [30].

CHANGE OF THERAPY BETWEEN ORAL 
INHIBITORS OF PLATE RECEPTORS P2Y12

In the document “Updated position of the ESC on the use 
of dual antiplatelet therapy in coronary artery disease in 
2017, prepared in cooperation with EACTS,” for the first 
time, the possibility and method of switching treatment 
between oral inhibitors of platelet receptors P2Y12 was 
clearly defined [8]. Switching from clopidogrel to ticagr-
elor is the only change between P2Y12 antagonists that 
has been analyzed in a power-appropriate study to eval-
uate a clinical endpoint. The study was not specifically 
designed to assess the safety and efficacy of switching 
from clopidogrel to ticagrelor. In the PLATO trial, almost 
50% of patients randomized to the ticagrelor group were 
pretreated with clopidogrel and mostly received a load-
ing dose of 300–600 mg [13]. No changes in the efficacy 
and safety of ticagrelor were observed with previous 
clopidogrel administration [31]. On the other hand, in the 
TRITON-TIMI 38 study, it was determined that the earlier 
intake of the P2Y12 receptor antagonist by patients should 
be a criterion for exclusion from the study [12]. Registry 
data provide reassuring information on the safety profile 
of switching from clopidogrel to prasugrel [32–34], but 
there are no results from adequately powered randomized 
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trials to evaluate the clinical endpoint. In ACS patients who 
have previously received clopidogrel, it is recommended 
to switch from clopidogrel to ticagrelor at a loading dose 
of 180 mg in the early post-admission period, regardless 
of the time of intake and the loading dose of clopidogrel 
unless there are contraindications for ticagrelor (class of 
recommendation I, data confidence level B). In the event 
of adverse effects/intolerance to treatment, an additional 
switch of oral P2Y12 inhibitors may be considered following 

the algorithm proposed below (class of recommendations 
IIb, level of evidence C) (Figure 1) [8].

It should be noted that an acute substitution should 
always be a loading dose. When switching from clopidogrel 
to prasugrel or ticagrelor, the loading dose is administered 
regardless of the earlier administration time and dose of 
clopidogrel. In chronic conditions, a substitution is also pos-
sible, but then the loading dose is valid only when replacing 
ticagrelor with prasugrel or with clopidogrel. However, in 

Figure 1. Treatment change algorithm within the group of P2Y12 inhibitors in acute and chronic conditions [8]. The individual colors refer to 
the class of recommendations of the European Society of Cardiology (ESC) (green — class I, orange — class IIb). The green arrow from clopi-
dogrel to ticagrelor identifies the only treatment conversion algorithm for which data from acute coronary syndromes studies are available. 
There are no treatment outcome data (the orange arrows) for other treatment switch algorithms. Switching treatment as part of hospitaliza-
tion was considered in acute conditions
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chronic conditions, there is always a 24-hour interval from 
the administration of the last dose of the previously used 
P2Y12 platelet receptor inhibitor.

CHARACTERISTICS OF PATIENTS  
WHO CAN GET THE MOST BENEFIT  

FROM PRASUGREL THERAPY
Prasugrel should be used in appropriately selected patients 
with a diagnosis of ACS. These are people who have no 
history of stroke, TIA, or active pathological bleeding. It 
should also be remembered that the dose should be ad-
justed in patients who are 75 years old and older and/or 
weigh less than 60 kg.

Prasugrel should be used in patients with ACS under-
going primary or delayed PCI. Compared to ticagrelor, 
it should be preferred in patients at increased risk of 
stent thrombosis. In patients with NSTEMI, the choice of 
a platelet receptor P2Y12 inhibitor should be made after 
coronary angiography.

CONCLUSION
The daily practice of ACS treatment in Poland indicates that 
the guidelines in force for several years, which recommend 
the choice of prasugrel or ticagrelor over clopidogrel, are 
not widely used. Poland is still a “clopidogrel” country, 
which results mainly from the lack of reimbursement for the 
strong inhibitors of P2Y12 platelet receptors recommended 
in the guidelines. Moreover, frequently the treatment with 
a modern inhibitor of P2Y12 platelet receptors, applied 
during hospitalization, is discontinued in the weeks or 
months after the ACS due to the financial limitations of 
Polish patients. It seems that at present the only way out 
of this situation is the introduction of generic drugs into 
armamentarium antiplatelet treatment of ACS, which will 
not only create an opportunity to change the current ACS 
treatment strategy but also reduce the still-too-high mor-
tality rate within a year of an ACS episode.
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