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Summary 6 

 7 
Background. Angina may persist or reoccur despite successful revascularisation with percutaneous 8 
coronary intervention (PCI) and antianginal therapy. Additionally, PCI in stable patients, has not been 9 
shown to improve survival compared to optimal medical therapy. Trimetazidine is an antianginal agent 10 
which improves energy metabolism of the ischaemic myocardium and may improve outcomes and 11 
symptoms of patients who recently had a PCI. 12 

 13 
Methods. We conducted a randomised double-blind, placebo-controlled event-driven trial of 14 
trimetazidine added to standard background therapy versus placebo in 6007 patients who had undergone 15 
successful PCI, either elective for stable angina (n=3490) or urgent for unstable angina or NSTEMI 16 
(n=2517). Patients were randomly assigned to trimetazidine 35 mg MR bid (n=2998) or matching 17 
placebo (n=3009). The primary efficacy endpoint was a composite of cardiac death, hospitalisation for 18 
cardiac event and recurrence or persistence of angina leading to addition, switch or increase of the dose 19 
of at least one anti-anginal drug or to the performance of a coronary angiography. The efficacy analyses 20 
were performed according to the intention to treat principle. The primary safety endpoint was all 21 
reported serious adverse events. The study is registered on www.clinicaltrialsregister.eu (EudraCT 22 
Number= 2010-022134-89). 23 

 24 
Findings: After a median follow-up of 47∙5 months, no statistically significant difference was found in 25 
primary endpoint incidence between the trimetazidine group and the placebo group (23∙3% and 23∙7%, 26 
respectively; hazard ratio, 0∙98; 95% confidence interval, 0∙88—1∙09; p=0∙727), nor were there 27 
statistically significant differences in the incidence of the components of the primary endpoint. Similar 28 
results were obtained in the elective and urgent PCI groups. No significant difference was seen in the 29 
safety events as compared to placebo.  30 
 31 
Interpretation: The ATPCI study results show that the prophylactic use of trimetazidine added with 32 
guideline-recommended medical therapy did not improve patient outcome after a successful elective or 33 
urgent PCI. No safety issues were identified with trimetazidine in the studied population. 34 
 35 
Funding: Servier, France 36 
  37 
  38 
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Research In Context 1 
  2 
Evidence before the study 3 

 4 
When faced with a patient with angina pectoris, it is recommended to initiate medical therapy to relieve 5 
symptoms and to improve the prognosis. Percutaneous Coronary Intervention (PCI) may then be 6 
considered to alleviate symptoms in those patients who do not respond to medical therapy as well as to 7 
improve prognosis in those with acute coronary syndromes. Unfortunately, angina pectoris may reoccur 8 
despite successful PCI. There is paucity of data regarding the prognostic benefits of antianginal drugs in 9 
post-PCI patients. 10 
  11 
Added value of the study 12 
 13 
ATPCI was a large-scale, randomised, double-blind, placebo-controlled study to test the use of 14 
trimetazidine added to guideline-recommended therapy in a population of 6007 patients having had a 15 
recent PCI for stable angina or unstable angina/non-ST segment elevation myocardial infarction 16 
(NSTEMI). Trimetazidine is an antianginal agent devoid of haemodynamic effects that acts by 17 
improving the metabolism of the ischaemic myocardium. Trimetazidine, under ischaemic conditions, 18 
shifts Free Fatty Acids (FFA) towards glucose utilisation. In so doing, it allows production of anaerobic 19 
ATP and reduces acidosis.  20 

 21 
We found that, as compared with placebo, trimetazidine did not improve the primary composite efficacy 22 
endpoint of cardiac death, hospitalisation for cardiac event, recurrence or persistence of angina during a 23 
median follow-up of 47∙5 months. Similar results were obtained in the elective and urgent PCI group. 24 
Recurrence of angina (CCS class ≥2) after successful PCI occurred in 15∙1% of patients in the 25 
trimetazidine group after 1 year and 9∙8% at the end of the follow-up, with no difference between 26 
treatment groups. 27 
 28 
ATPCI also showed that long-term use of trimetazidine was not associated with any safety issues. 29 

 30 
Implications of all the available evidence 31 
 32 
Long-term outcomes of patients undergoing successful angioplasty for angina and NSTE acute coronary 33 
syndrome and receiving contemporary optimal medical therapy is good. Routine use of trimetazidine 34 
does not improve cardiac events in this population. 35 

 36 

INTRODUCTION 37 
 38 

The treatment aim for chronic stable angina is to relieve symptoms and improve prognosis through 39 
medical therapy and revascularisation 1. Percutaneous coronary intervention (PCI) is often used to 40 
alleviate symptoms in stable patients who do not respond to medical therapy and to improve prognosis 41 
in those with acute coronary syndromes 2. Angina may reoccur despite successful revascularisation and 42 
the prognostic benefits of PCI over or on top of optimal medical therapy in stable angina is disputed 3-6. 43 
Management of recurring or residual angina after PCI is an unmet need that now needs to be addressed. 44 
Trimetazidine is an antianginal agent that differs from those most commonly used, as it is devoid of 45 
hemodynamic effect and exerts its antianginal action by improving the metabolic efficiency of the 46 
ischaemic myocardium 7. “Trimetazidine improves the activity of pyruvate dehydrogenase, the enzyme 47 
that allows the entry of pyruvate from the cytosol into the mitochondria for subsequent oxidation in the 48 
Kreb’s cycle. At the same time, trimetazidine inhibits the beta-oxidation of the free fatty acids (FFA). 49 
These effects are favourable under ischaemic conditions. By shifting substrate utilisation from FFA to 50 
carbohydrates, trimetazidine allows the formation of anaerobic ATP, which, although limited, occurs in 51 
absence of oxygen, the limiting factor for energy production under ischaemic condition. By removing 52 
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pyruvate from the cytosol, trimetazidine attenuates lactic acid production, thus reducing acidosis that 1 
contributes to the occurrence of angina”7. Trimetazidine outside the US, UK, and Western Europe is a 2 
widely prescribed treatment either at the dose of 20 mg three times a day or 35 mg twice daily in the 3 
management of angina and recommended in combination with beta-blockers or calcium antagonists, 4 
although the benefits of Trimetazidine on exercise testing have not been consistently evident 8, 9, 10 . The 5 
most used and current dose is 35 mg bd, the one used in the trial.  Current opinion favours that 6 
microvascular dysfunction plays an important role in the pathophysiology of angina following PCI for 7 
many patients 8. Trimetazidine is thought to be particularly effective in managing patients with 8 
microvascular dysfunction and consequently is recommended in this context 7, 11, 12. 9 
The efficAcy and safety of Trimetazidine in Patients with angina pectoris having been treated by 10 
percutaneous Coronary Intervention (ATPCI) study was designed to assess the long-term potential 11 
benefits and safety of trimetazidine added to standard evidence-based medical treatment in patients who 12 
had a recent successful PCI. 13 

 14 
METHODS 15 

 16 
Trial design, participants and study drug 17 
 18 
We conducted this randomised, double-blind, placebo-controlled, parallel group, event-driven, 19 
international, multicentre study in angina patients who have undergone recent successful PCI in 365 20 
centres in 27 countries 13. The study protocol, available with full text in the supplementary materials, 21 
was approved by the Ethics Committee at each participating institution. All the patients provided written 22 
informed consent. 23 
 24 
Eligible patients were men or women aged between 21 and 85 years with documented single or 25 
multivessel coronary artery disease (CAD), who had undergone a successful PCI less than 30 days 26 
before inclusion, occurring in the context of either stable angina (elective PCI), or an acute presentation 27 
such as unstable angina or NSTEMI (urgent PCI). PCI was considered successful by the investigators 28 
when the procedure was uncomplicated with satisfactory angiographic and symptomatic response. 29 
Patients who underwent a PCI due to STEMI were not eligible for the study. The index PCI had to be 30 
completed as initially planned, with no complications and no further planned revascularisation. Patients 31 
were included regardless of the presence or absence of angina symptoms after the index PCI. However, 32 
it is unlikely that patients who continued to complain of angina would have been considered to have had 33 
a successful PCI and therefore randomised (Detailed inclusion and exclusion criteria are provided in the 34 
supplementary materials, Table S1). 35 

 36 
The study drug was administered in addition to routine post-PCI treatment including secondary 37 
prevention therapy according to current guidelines. Treating clinicians were free to prescribe 38 
background antianginal therapy with the exception of perhexiline, ranolazine, and open-label 39 
trimetazidine. Antianginal treatment was required to be stable at the time of inclusion. Treatments were 40 
considered stable by the investigators when there was no need to change type or dose of the anti-anginal 41 
and/or hypertensive therapy after PCI. 42 
 43 
Procedures 44 
 45 
Patients were allocated to either trimetazidine or placebo at inclusion by an interactive web response 46 
system using a centralised, balanced, non-adaptive permuted-block randomisation process.  47 
Randomisation was stratified by both country and type of index PCI (elective or urgent). The allocation 48 
sequence was generated at the sponsor level by a statistician through validated in-house application 49 
software; access was restricted to people responsible for the study therapeutic units production until 50 
database lock. These people had no involvement in the rest of the trial. Study investigators, including all 51 
research teams and patients, were masked to treatment allocation.   52 

 53 
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Up to one month after PCI, patients were randomised to either trimetazidine modified-release (MR) 35 1 
mg twice daily or once daily for patients with moderate renal failure, or matching placebo. Patients were 2 
evaluated after randomisation at trial visits at 1, 3, 6 months and thereafter at 6-month intervals. 3 

 4 
Endpoints 5 

 6 
The primary efficacy endpoint was the composite of cardiac death, or hospitalisation for a cardiac event, 7 
or recurrent or persistent angina leading to adding, switching or increasing the dose of one of the 8 
evidence-based antianginal therapies, or recurrent or persistent angina leading to performing a coronary 9 
angiography. The main secondary efficacy endpoint was the composite of cardiac death, or 10 
hospitalisation for a cardiac event, or recurrent or persistent angina leading to adding, switching or 11 
increasing the dose of one of the evidence-based antianginal therapies, or recurrent or persistent angina 12 
leading to performing a coronary angiography, or evidence of ischemia (documented by stress imaging) 13 
leading to adding, switching or increasing the dose of one of the evidence-based antianginal therapies, 14 
or evidence of ischemia (documented by stress imaging) leading to performing a coronary angiography. 15 
Other secondary endpoints were all-cause mortality, occurrence of an event, either taken individually or 16 
as a composite, among the components of the primary and the main secondary composite endpoints, 17 
hospitalisation for MI, hospitalisation for non-fatal MI, hospitalisation for ischaemic chest pain, 18 
hospitalisation for heart failure, any coronary revascularisation, and repeat coronary revascularisation in 19 
response to angina. 20 

All of these outcomes were analysed on a time-to-first-event basis. All outcomes were blindly 21 
adjudicated by the members of the Cardiovascular Endpoints Adjudication Committee, according to 22 
pre-specified criteria (with definitions and charters listed in the supplementary materials, Table 23 
S2). Other efficacy endpoints such as the number of reported angina episodes per week were recorded 24 
throughout the study. 25 

The primary safety endpoint was any serious adverse event. Neurological symptoms (including 26 
Parkinson’s syndrome, disorientation, hallucination, and convulsion), coagulation disorders including 27 
non-traumatic haemorrhages, thrombocytopenia, agranulocytosis, falls, arterial hypotension, serious 28 
skin disorders, and hepatic disorders were pre-specified events of interest and were adjudicated blindly 29 
by a separate Safety Endpoints Adjudication Committee (the charter of the Safety Endpoint 30 
Adjudication Committee is available in the supplementary material). 31 
 32 
Statistical analyses 33 

 34 
We calculated that 1363 primary efficacy outcomes would provide the trial with a power of 85% to 35 
detect a hazard ratio of 0.85 for the primary endpoint with trimetazidine compared to placebo, at a 36 
significance level of 5% (two-sided). With an expected annual event incidence of 10% in the placebo 37 
group, we estimated that the enrolment of approximately 5800 patients would provide the required 38 
number of primary events, based on an accrual period of two years, a total study duration of four years, 39 
and an annual study withdrawal rate of 2%. However, as the primary efficacy endpoint event rate was 40 
lower than expected, the Executive Committee decided to prolong the follow-up by one year. No 41 
comparative interim analysis was performed.  42 
 43 
Baseline characteristics are shown according to study groups as means (standard deviation) or median 44 
for continuous variables and as numbers and percentages for categorical variables. 45 

 46 
The superiority of trimetazidine versus placebo has been tested on the adjudicated primary efficacy 47 
endpoint according to the intention-to-treat principle using a Cox's proportional hazards model adjusted 48 
for country and nature of the index PCI (elective or urgent). Results are presented as hazard ratio (HR) 49 
and 95% confidence interval (95% CI) with corresponding p-value. The type I error rate was set at 5% 50 
(two-sided). Pre-specified subgroup analyses were performed according to the nature of the index PCI. 51 
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Similar analyses were performed for other time-to-event secondary endpoints (no p-value was provided 1 
as primary efficacy endpoint is not statistically significant). Other efficacy endpoints were described by 2 
visit. 3 

 4 
Safety analysis was performed for all patients who had taken at least one dose of study drug. Global and 5 
annual incidence of serious emergent adverse events and pre-specified events of interest are provided 6 
for each treatment group during the treatment period. The differences between groups in annual 7 
incidence rates with associated 95% CI are also provided. Descriptive statistics are provided by 8 
treatment group for emergent adverse events. 9 
 10 
SAS software, version 9∙2 (SAS Institute, North Carolina, USA) was used for all statistical analyses. 11 
 12 
Role of the funding source 13 

 14 
The trial was sponsored by Servier. The Executive Committee, which included non-voting 15 
representatives of the sponsor, was responsible for the study design, the interpretation of the results, the 16 
writing of the manuscript, and the decision to submit the manuscript for publication. Members of the 17 
medical and scientific department of the sponsor supported the work of the Executive Committee, but 18 
did not make any scientific or other contribution independent of this committee. The sponsor was 19 
responsible for data management and final statistical analyses. 20 
 21 
The safety of the trial was overseen by an independent Data Monitoring Committee (the charter of the 22 
Data Monitoring Committee is available in the supplementary material). The Executive Committee had 23 
full access to the data and takes full responsibility for the accuracy and completeness of the data and the 24 
analysis performed as well as for the fidelity of this report to the trial protocol. 25 
 26 
Data sharing 27 
Anonymised patient-level, study-level clinical trial data (including clinical study report) and study 28 
protocol, underlying the results reported in this article will be shared in agreement with the Servier data 29 
sharing policy available at https://clinicaltrials.servier.com/data-request-portal/ . 30 
 31 
Access to data will be granted to researchers identified in the research proposal directed to 32 
https://clinicaltrials.servier.com/data-request-portal/ to achieve the aims described in this proposal, and 33 
provided its approval by a dedicated committee and signature of data sharing agreement by requestor.   34 
 35 

RESULTS 36 
 37 

Randomisation and follow-up 38 

 39 
Figure 1 shows the trial profile. From September 2014 to June 2016, a total of 6007 patients were 40 
randomly assigned to either trimetazidine (n=2998) or placebo (n=3009) at 365 centres in 27 countries. 41 
The last visit occurred in December 2019. The median follow-up duration was 47∙5 months 42 
(interquartile range, 42∙3 to 53∙3). 43 
 44 
Characteristics of the participants 45 
 46 
The two groups were well-balanced with respect to baseline characteristics (Table 1).  3490 patients 47 
were included following an elective PCI and 2517 following an urgent PCI (supplementary materials, 48 
table S3). The mean age was 60∙9 (9∙7) years (18∙7% ≥70 years), 77∙0% were men and 85∙3% were 49 
Caucasian. Approximately half (54∙6%) of the patients had one-vessel disease. 2065 patients (35%) had 50 
incomplete revascularisation, which means that after PCI there was a 50% or more diameter stenosis in 51 
one or more major epicardial coronary arteries. . The patients were receiving appropriate guideline-52 
recommended therapy for cardiovascular disease. 53 

https://clinicaltrials.servier.com/data-request-portal/
https://clinicaltrials.servier.com/data-request-portal/


7 
 

 1 
Outcomes 2 

 3 
Effects of trimetazidine on the primary composite efficacy endpoint are shown in Figure 2.  There was 4 
no difference in the primary endpoint between trimetazidine and placebo (23∙3% and 23∙7% 5 
respectively, [HR] 0∙98; [95% CI] 0∙88—1∙09; p=0∙73), as well as in its components analysed 6 
individually (Table 2). Similar results were obtained in the elective and urgent PCI groups 7 
(supplementary materials, Figure S1). There was no difference in the major secondary endpoint (23∙5% 8 
and 24∙0% for trimetazidine and placebo, respectively) (Table 2).  There were no differences between 9 
the two groups in the reasons for hospitalisation for cardiac events (supplementary materials, Table S4). 10 
Among other secondary endpoints (Table 3), neither all-cause mortality nor the composite of 11 
hospitalisation for MI (fatal or non-fatal) or cardiac death were modified by assigned randomised 12 
treatment. Kaplan Meier cumulative event curves for the secondary endpoints of major interest are 13 
reported in the online supplement. There was no evidence of interaction between the effects of 14 
randomised treatment for different subgroups for the primary endpoint (Figure 3). A total of 3942 (66%) 15 
patients had complete revascularisation. The effects of trimetazidine on this subset of patients was not 16 
different from placebo. The percentage of patients with CCS class 2 or higher decreased throughout the 17 
study similarly in the trimetazidine and placebo groups (supplementary materials, Table S5), with 18∙0% 18 
CCS class 2 or higher at 1 month, 15∙1% at 12 months, and 9.8% at the end of the study in the trimetazidine 19 
group (18∙2%, 14∙1%, and 10∙0% respectively in the placebo group). We could not find any regional or 20 
national difference in the 27 countries from Europe, South America, and Asia where the study was 21 
conducted. 22 
 23 
The primary safety endpoint (incidence of serious adverse events) occurred in 40∙9% of patients in the 24 
trimetazidine group and in 41∙1% in the placebo group (table 4). There was no difference between the 25 
treatment groups when events were split by System Organ Class (supplementary materials, Table S6). 26 
There were 651 (21∙8%) study drug withdrawals in patients assigned to trimetazidine and 642 (21∙5%) 27 
in the placebo group. Study drug withdrawal was due to adverse events in 272 patients (9∙1%) in the 28 
trimetazidine group and in 267 patients (8∙9%) in the placebo group. The adjudicated adverse events of 29 
interest were no more frequent in the trimetazidine group as compared to the placebo group (Table 4). 30 
Possible association between trimetazidine and Parkinsonism was previously noted although, more 31 
recently, this is no longer considered to be an issue. Accordingly, the rate of neurological symptoms was 32 
7∙7% in the trimetazidine group versus 7∙0% in the placebo group and the rate of Parkinson’s syndrome 33 
was 0∙3% versus 0∙2%. There was no difference between groups in the incidence of coagulation 34 
disorders (including non-traumatic haemorrhages), thrombocytopenia, agranulocytosis, falls, arterial 35 
hypotension, hepatic disorders or serious skin disorders. 36 

 37 
DISCUSSION 38 

 39 
 This study investigated the prophylactic use of trimetazidine, added to background guidelines-based 40 
medical treatment in patients with CAD, who underwent a successful PCI because of stable angina or 41 
unstable angina/NSTEMI. No benefit was found for trimetazidine in reducing the risk of cardiac events. 42 
Successful elective and urgent PCI was associated with a better outcome than had been predicted at the 43 
outset, such that the follow-up was prolonged by 12 months to obtain sufficient number of events. 44 
Cardiac death occurred in 2∙4% and non-fatal MI in 4% over a median follow-up of 4∙1 years. In 45 
contrast, a recent meta-analysis of 19 PCI trials, involving 25 032 patients, reported a 3∙7% cardiac 46 
death rate with a second-generation drug-eluting stent (DES) implantation after a median follow-up of 47 
4∙1 years, and 5∙0% for non-fatal myocardial infarction 14. This difference probably relates to the study 48 
population. The ATPCI study included younger patients with a low atherosclerotic 49 
burden (approximately half had single vessel disease), only after the investigator was reassured that the 50 
procedure had been successfully completed as planned, without complications. Most patients had 51 
preserved ejection fraction. Also, preventive therapy use was excellent in our study: 99% were on dual 52 
antiplatelet treatment, 96% on lipid-lowering agents and 81% on renin-angiotensin inhibitors. Moreover, 53 
the patients from the various trials included in the meta-analysis were enrolled between 2000 and 2012, 54 
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several years before the recruitment in the ATPCI study. Likely, and unsurprisingly, the outcome of the 1 
disease has improved over time, in parallel with general life style improvements, particularly for 2 
patients with CAD. Adherence to comptemporary guideline-recommended medical therapy has also 3 
increased, especially in clinical trials. Additionally, the indications for elective PCI have become more 4 
selective, with the growing use of fractional flow reserve to determine actual presence of ischemia 15. 5 
The technology and materials for PCI also have greatly improved over the years.  These factors all 6 
together probably explain the relatively low event incidence in ATPCI. 7 
 8 
Similar results were obtained with ranolazine in the recent RIVER-PCI study 16. As in ATPCI, the 9 
RIVER PCI patients received contemporary therapy but were selected for having incomplete 10 
revascularisation after PCI, which is associated with a worse prognosis. However, only patients with a 11 
successful PCI were enrolled in ATPCI. This difference in the enrolment criteria might explain the 12 
longer follow-up needed in ATPCI to achieve a similar number of events observed in RIVER-PCI. 13 
Notably, in RIVER-PCI the addition of ranolazine, a piperazine derivative similar to trimetazidine, 14 
although acting through a different mechanism, deprived of negative inotropic, chronotropic and 15 
dromotropic effect like trimetazidine, failed to improve outcome. 16 
 17 
Anginal type chest pain occurs most frequently in the first four to six weeks following PCI though 18 
uncommonly due to restenosis. Although angina may be related to incomplete revascularisation, it is 19 
often considered to occur as a consequence of multiple mechanisms, including microvascular 20 
dysfunction. It has been suggested that this may become recognised as an important mechanism 21 
underlying refractory angina which has been demonstrated to occur in around 20% of patients in the 22 
first year after PCI 5, 6, 17, 18. Treatment is a challenge and metabolic agents such as trimetazidine have 23 
been proposed where all other conventional anti-anginal treatments failed 7. This was the background 24 
upon which the ATPCI study has been designed 12. 25 
 26 
In our study, we found that recurrence of angina was uncommon with no difference between the two 27 
treatment groups. Much of this may be explained by the high routine use of antianginal medications 28 
following PCI: 83∙9% of patients received beta-blocking agents, and 27∙6% calcium channel blockers 29 
with an average of 1∙3 antianginal agents per patient, not including study treatment. These medications 30 
may have been prescribed for reasons other than angina, such as blood pressure control and therefore 31 
may have contributed to the lack of benefit seen with trimetazidine. In addition, ischaemia might 32 
improve over time as collateral coronary flow develops, or as a consequence of stabilised coronary 33 
plaques. Patients might also become accustomed their condition and protect themselves from provoking 34 
angina. Equally, the treatment adherence has improved. Likely in the specific ATPCI population, 35 
combining successful PCI with optimal preventive and antianginal therapy was sufficient for symptom 36 
control in the majority of cases. 37 

 38 
Trimetazidine is different from the classical anti-ischaemic/antianginal drugs. Its action is independent 39 
of heart rate or blood pressure reduction, but improves cardiac energy metabolism, favouring glucose 40 
over free fatty acid utilisation. Thus, trimetazidine does not prevent ischaemia from developing but 41 
prevents some of the consequences of ischaemia. The metabolic effects of trimetazidine are most 42 
evident when ischaemia is at its peak, during physical effort for example 8, 9, 10. It allows more anaerobic 43 
ATP generation from glycolysis, and less lactate production from the ischaemic myocytes. 44 

 45 
Lastly, trimetazidine was not associated with any safety issues. There were no statistically significant 46 
differences on the primary safety endpoint. The incidence of adjudicated adverse events was low and 47 
well-balanced between treatment groups. In particular, the occurrence of neurological symptoms such as 48 
Parkinson’s disease, atypical Parkinsonism or drug-induced Parkinsonism, was similar in the placebo 49 
and trimetazidine arms. 50 
 51 
Study Limitation  52 
 53 
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Trimetazidine was initially developed as an anti-anginal treatment administered three times a day in the 1 
dose of 20 mg. Later on, this regimen was considered inconvenient and was largely supplanted by a 2 
twice-daily modified release preparation (35 mg bd); this dose is registered for the treatment of angina. 3 
It follows that the results can only be considered in terms of the dose of trimetazidine MR 35 mg bd in 4 
this study and not any other regimen or higher dose which may have a different efficacy and safety 5 
profile. 6 
 7 
Another limitation is that any potential benefit of trimetazidine may have been attenuated because most 8 
patients were routinely treated with beta-blockers (84%), long acting nitrates (12%), and calcium 9 
blockers (27%), considering that 83% of them were hypertensive. However, it should be remembered 10 
that trimetazidine is only indicated as a part of combination therapy for angina. It should be appreciated 11 
that patients were only randomised after a successful PCI and, therefore, the findings apply to the 12 
development of emergent events including angina occurring following PCI as opposed to managing 13 
patients actively complaining of angina. Another limitation is that the presence of angina immediately 14 
post-PCI before randomisation was not recorded. However, PCI was considered successful by the 15 
investigators and, at four weeks after randomisation, angina was present only in 18% of patients and not 16 
modified by treatment. 17 
 18 
Another hypothesis was that amelioration/improvement of ischaemic metabolism by trimetazidine may 19 
be effective in improving the outcome following PCI, particularly by preventing those events associated 20 
with angina. 21 

 22 
In conclusion, the long-term outcome of patients undergoing successful PCI for stable angina or NSTE 23 
Acute Coronary Syndrome receiving contemporary treatments is better than was predicted at the onset 24 
of the study. The ATPCI study shows that the prophylactic use of trimetazidine added to guideline-25 
recommended medical therapy did not improve the outcome in patients after a successful elective or 26 
urgent PCI. No safety issues were identified.  27 
 28 
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Table 1:∙ Baseline characteristics in the intent-to-treat analysis population (n= 6007) 1 

 Trimetazidine 

(n=2998) 

Placebo 

(n=3009) 

Demography ∙∙ ∙∙ 

Age (years) 61∙1 (9∙6) 60∙7 (9∙8) 

Age >=70 years old 561 (18∙7%) 562 (18∙7%) 

Male  
2311(77∙1%) 2313(76∙9%) 

Ethnic origin ∙∙ ∙∙ 

Caucasian 2546 (84∙9%) 2578 (85∙7%) 

Asian 241 (8∙0%) 242 (8∙0%) 

Other 211 (7∙0%) 189 (6∙3%) 

History of ischaemic heart disease ∙∙ ∙∙ 

Number of stenosed vessels ∙∙ ∙∙ 

1 1621 (54∙1%) 1660 (55∙2%) 

2 951 (31∙7%) 936 (31∙1%) 

       3 426 (14∙2%) 409 (13∙6%) 

Modality of revascularisation ∙∙ ∙∙ 

Urgent 1256 (41∙9%) 1261 (41∙9%) 

       Elective 1742 (58∙1%) 1748 (58∙1%) 

CCS class* ∙∙ ∙∙ 

I 191 (6∙4%) 240 (8∙0%) 

II 1223 (40∙8%) 1168 (38∙8%) 

III+IV 1583 (52∙8%) 1600 (53∙2%) 

Left ventricular ejection fraction (%) ∙∙ ∙∙ 

<40 54 (2∙1%) 65 (2∙5%) 

       40-49 296 (11∙3%) 307 (12∙0%) 

≥50 2262 (86∙6%) 2192 (85∙5%) 

Medical history ∙∙ ∙∙ 

Previous myocardial infarction 1448 (48∙3%) 1433 (47∙6%) 

Previous coronary revascularisation 1002 (33∙4%) 1025 (34∙1%) 

Hypertension 2490 (83∙1%) 2482 (82 5%) 

Stroke 121 (4∙0%) 118 (3∙9%) 

Peripheral artery disease 212 (7∙1%) 209 (6∙9%) 

Diabetes 831 (27∙7%) 839 (27∙9%) 

Concomitant treatment ongoing at inclusion ∙∙ ∙∙ 

Anti-platelets agents 2988 (99∙7%) 3004 (99∙8%) 

Aspirin 2930 (97∙7%) 2963 (98∙5%) 

Clopidogrel 2402 (80∙1%) 2416 (80∙3%) 

Ticagrelor 494 (16∙5%) 484 (16∙1%) 

Other P2Y12 inhibitors 64 (2∙1%) 77 (2∙6%) 

Anticoagulants 139 (4∙6%) 122 (4∙1%) 

Lipid-lowering agents 2887 (96∙3%) 2917 (96∙9%) 

Statins 2878 (96∙0%) 2904 (96∙5%) 

Other lipid-lowering agents 139 (4∙6%) 162 (5∙4%) 

Angiotensin-converting enzyme inhibitors 1826 (60∙9%) 1809 (60∙1%) 

Angiotensin receptor blockers 636 (21∙2%) 655 (21∙8%) 

Diuretics (excluding aldosterone antagonists) 714 (23∙8%) 751 (25∙0%) 

Antianginal therapy 2778 (92∙7%) 2812 (93∙5%) 

Beta-blockers 2508 (83∙7%) 2530 (84∙1%) 

Long-acting nitrates or molsidomine 371 (12∙4 %) 375 (12∙5%) 

       CCB (dihydropiridine or not) 828 (27∙6%) 827 (27∙5%) 

       Other antianginal therapy ** 665 (22∙2%) 695 (23∙1%) 

Data are number of patients (%) or mean (SD). CCS: Canadian Cardiovascular Society. CCB: Calcium channel blocker 2 
* Worst class within 4 weeks before index PCI  3 
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** short-acting nitrates, ivabradine, nicorandil, ranolazine, perhexiline and open-label trimetazidine in a few patients in violation to the protocol 1 
 2 
Table 2: Effects on primary, major and main secondary efficacy endpoints in the intent-to-treat population 3 

(n=6007) 4 

Data are number of first events (%), hazard ratio (HR)*, 95% confidence intervals (95% CI), and p-value 5 

 
Trimetazidine 

(n=2998) 
Placebo 

(n=3009) 
HR (95% CI) p-value 

Primary endpoint 

Cardiac death or hospitalisation for cardiac event or angina leading 

to coronary angiography or angina leading to increase/switch in 

anti-anginal therapies 

 

700 (23∙3%) 

 

714 (23∙7%) 

 

0∙98 (0.88;1 09) 

 

0∙727 

Major secondary endpoint 

Cardiac death or hospitalisation for cardiac event or angina leading 

to coronary angiography or angina leading to increase/switch in 
anti-anginal therapies or ischemia leading to coronary angiography 

or ischemia leading to increase/switch in anti-anginal therapies 

 

 

706 (23∙5%) 

 

 

 

723 (24∙0%) 

 

 

0∙98 (0∙88;1∙08) 

 

 

Components of the primary endpoint analysed individually **     

Cardiac death 64 (2∙1%) 79 (2∙6%) 0∙81 (0∙58;1∙13)  

Hospitalisation for cardiac events   *** 402 (13.4%) 402 (13∙4%) 1∙01 (0∙88;1∙16)  

Angina leading to coronary angiography   508 (16∙9%) 499 (16∙6%) 1∙02 (0∙90;1∙15)  

Angina leading to increase/switch in anti-anginal therapies 392 (13.1%) 389 (12.9%) 1∙01 (0∙88;1∙17)  

* Estimates (trimetazidine versus placebo) were based on a Cox proportional-hazards model, with adjustment for the country and the nature of index 6 
PCI (elective/urgent). 7 

** The endpoints (first events) are analysed independently from Primary Composite Endpoint (PCE)∙ A patient may be included in the event count for 8 
more than one component and thus the sum of events of all those endpoints will be greater than the number of PCE. 9 

*** hospitalisation for the following events: acute myocardial infarction, unstable angina, angina and/or ischaemia leading to coronary 10 
revascularisation, heart failure, resuscitated cardiac arrest, sustained ventricular tachycardia.  11 

  12 
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Table 3: Other secondary efficacy endpoints in the intent-to-treat population (n= 6007) 1 

Data are number of first events (%), hazard ratio (HR)*, 95% confidence intervals (95% CI) 2 
 

Trimetazidine 

(n=2998) 

Placebo 

(n=3009) 
HR (95% CI) 

All-cause mortality 

 

141 (4∙7%) 

  

151 (5∙0%) 

 

0∙93 (0∙74;1∙17) 

Cardiac death or hospitalisation for a cardiac event 

 

436 (14∙5%) 

  

449 (14∙9%) 

 

0∙98 (0∙86;1∙11) 

Hospitalisation for fatal or non-fatal MI or cardiac death 

 

176 (5∙9%) 

  

194 (6∙4%) 

 

0∙91 (0∙74;1∙12) 

Hospitalisation for fatal or non-fatal MI 

 

129 (4∙3%) 

  

128 (4∙3%) 

 

1∙02 (0∙80;1∙30) 

Hospitalisation for non-fatal MI 

 

122 (4∙1%) 

  

122 (4∙1%) 

 

1∙01 (0∙78;1∙30) 

Hospitalisation for heart failure 

 

66 (2∙2%) 

  

66 (2∙2%) 

 

1∙01 (0∙72;1∙42) 

Hospitalisation for ischaemic chest pain  

 

538 (17∙9%) 

  

514 (17∙1%) 

 

1∙05 (0∙93;1∙19) 

Any coronary revascularisation 

 

357 (11∙9%) 

  

358 (11∙9%) 

 

1∙00 (0∙86;1∙16) 

Repeat coronary revascularisation in response to angina 

 

332 (11∙1%) 

  

322 (10∙7%) 

 

1∙04 (0∙89;1∙21) 

Angina leading to coronary angiography or increase/switch 

in anti-anginal therapies 

 

631 (21∙0%) 

  

624 (20∙7%) 

 

1∙01 (0∙91;1∙13) 

Ischemia leading to coronary angiography 

 

15 (0∙5%) 

  

18 (0∙6%) 

 

0∙84 (0∙43;1∙67) 

Ischemia leading to increase/switch in anti-anginal therapies 

 

4 (0∙1%) 

  

5 (0∙2%) 

 

0∙84 (0∙23;3∙14) 

            

* Estimates (trimetazidine versus placebo) were based on a Cox proportional-hazards model, with adjustment for the country and the nature of index 3 
PCI (elective/urgent). 4 
MI: Myocardial infarction   5 



14 
 

Table 4: Primary Safety Endpoint and Adverse Events of Interest in the safety analysis population (n=5973) 1 

Data are number of patients having experienced at least one event (%), difference (Trimetazidine minus Placebo) in 2 
annual incidences (E), 95% confidence intervals (95% CI) 3 

 Trimetazidine 
   (n=2983) 

 Placebo 
   (n=2990) 

 E (95% CI) 
  

  n % n % E (95% CI) 

Primary safety 

endpoint 
          

Serious treatment 

emergent Adverse 

Event 

1219  40.9% 1230  41.1% -0∙09 (-0∙99;0∙81) 

Adverse Events of 
Interest 

          
  

Neurological 
symptoms 

230 7.71 209 6.99 0.20 (-0.18;0.58) 

  Parkinson's 
syndrome 

9 0.30 5 0.17 0∙04 (-0.03;0.11) 

    Parkinson's 
disease 

8 0.27 5 0.17 0.03(-0.04;0.09) 

    Drug induced 
Parkinsonism 

1 0.03 0 0.00 0.01(-0.01;0.03)* 

  Disorientation 6 0.20 2 0.07 0.04(-0.01;0.09) 

  Hallucination 2 0.07 0 0.00 0.02(-0.01;0.04)* 

  Convulsion 5 0.17 6 0.20 -0.01(-0.07;0.05) 

Coagulation 
disorders and Non-
traumatic 
haemorrhages 

198 6.64 198 6.62 0.00(-0.36;0.36) 

  Major bleeding 
(grade2) 

84 2.82 87 2.91 -0.03(-0.27;0.21) 

  Coagulation 
disorders 

42 1.41 36 1.20 0.06(-0.10;0.22) 

Thrombocytopenia 68 2.28 67 2.24 0.01(-0.20;0.22) 

Agranulocytosis 3 0.10 3 0.10 0.00(-0.04;0.04) 

Falls 100 3.35 83 2.78 0.16(-0.09;0.41) 

Arterial hypotension 107 3.59 116 3.88 -0.08(-0.35;0.19) 

  Hypotension 
(supine position) 

50 1.68 62 2.07 -0.11(-0.30;0.08) 

  Orthostatic 
hypotension 

38 1.27 37 1.24 0.01(-0.15;0.17) 

Serious skin 
disorders 

45 1.51 31 1.04 0.13(-0.03;0.29) 

Hepatic disorders 152 5.10 164 5.48 -0.11(-0.43;0.21) 

*Confidence intervals should be interpreted with caution because of the small number of events 4 

NC: Not Calculated 5 

  6 
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Figure legends 1 

Figure 1: Trial profile 2 

Figure 2: Kaplan-Meier cumulative event curves for the primary efficacy composite endpoint 3 

Figure 3: Forest Plot of the primary efficacy composite endpoint in different subgroups  4 
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