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ABSTRACT

Introduction: Trimetazidine (TMZ) was shown
to reduce angina symptoms and increase the
exercise capacity in stable angina (SA) patients.
A new formulation allowing a once-daily (od)
dosage could improve patients’ satisfaction and
adherence.
Methods: ODA was a 3-month, observational,
multicenter, prospective Russian study in SA
patients with persistent symptoms despite
therapy. Angina attack frequency, short-acting
nitrate (SAN) consumption, adherence to
antianginal medications, and overall efficacy
and tolerability of TMZ 80 mg od were assessed
in a real-world setting.
Results: A total of 3066 patients were included
(mean age 62.8, 48% male). After 3 months,

TMZ 80 mg od treatment led to a significant
(p\ 0.001) decrease in angina attack frequency
(from 4.7 ± 3.5 to 0.9 ± 1.3/week) and SAN use
(from 4.5 ± 3.9 to 0.7 ± 1.3/week). Overall tol-
erability and effectiveness were rated as ‘‘very
good’’ by the majority of physicians. Medication
adherence improved significantly, with good
adherence reported by 56% of patients (vs. 24%
at baseline, p\ 0.0001) and non-adherence by
3% (vs. 36% at baseline, p\ 0.0001) at month
3. Patient satisfaction with TMZ od was 9.5 [on
a scale of 1 to 10 (very satisfied)]. Patients
reported improved physical activity: more
patients reported no limitations (15% vs. 1% at
baseline p\ 0.01), slight limitation (46% vs. 5%
at baseline, p\0.001) or moderate limitation
(30% vs. 23%, p\ 0.01) and fewer patients
reported substantial limitation (8% vs. 52% at
baseline, p\0.001) or very marked reduction
(1% vs. 19% at baseline, p\ 0.01) at month 3.
Conclusion: In this prospective, observational
study, TMZ 80 mg od effectively reduced angina
attacks and SAN consumption, improved phys-
ical activity and adherence and was well toler-
ated in chronic SA patients.
Trial Registration: ISRCTN registry Identifier,
ISRCTN97780949.
Funding: Servier.
Plain Language Summary: Plain language
summary available for this article.
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PLAIN LANGUAGE SUMMARY

The drug trimetazidine has been shown to be
efficacious for the treatment of angina, a con-
dition affecting more than 100 million patients
worldwide. In the present study, a new formu-
lation of trimetazidine was tested that allows
patients to take only one pill per day. The new
formulation was found to decrease the number
of angina attacks and the use of nitroglycerine,
improve physical activity and also increase the
number of patients who take their prescribed
medicine. The majority of participating physi-
cians rated the new formulation favorably as
being efficacious and well tolerated by patients.
This new formulation could provide an oppor-
tunity to improve patients’ angina symptoms
and encourage them to follow their treatment.

INTRODUCTION

Chronic stable angina pectoris (SA) is a com-
mon manifestation of coronary artery disease
(CAD), which affects as many as 112 million
people worldwide [1]. Angina symptoms can
often be disabling, thus having a major impact
on patient quality of life [2] and resulting in
considerable financial burden [3].

Existing medical treatments offer an oppor-
tunity for alleviation of angina symptoms [4].
Despite this opportunity and the wide range of
available treatments, suboptimal angina man-
agement has been reported [5–8]. This could be
related to the substantial discordance observed
between physicians and patients regarding
angina burden assessment and to the underes-
timation of angina’s impact on patient quality
of life by physicians, which could prevent them
from intensifying treatment [5, 7, 8].

Another factor contributing to suboptimal
angina control could be the nonadherence of
patients to their treatment. Approximately 50%
of patients with cardiovascular disease and/or
its major risk factors have poor adherence to

their prescribed medications [9], and although
nonadherence is a well-known phenomenon for
asymptomatic conditions such as hypertension,
it has also been observed in symptomatic con-
ditions like angina [10]. Nonadherence to
medication is a complex phenomenon related
to several factors [11]. Among other factors,
adherence has been reported to be inversely
related to the number of medication doses to be
taken per day [12], suggesting that simplifica-
tion of treatment regimens could translate into
improved adherence and thus to potential
clinical benefit.

A new formulation of trimetazidine (TMZ)
80 mg that allows a once-a-day dosage regimen
was developed with the aim of simplifying
treatment and thus providing an opportunity
for increasing patient adherence.

The aim of the ODA trial was to assess, in a
real-world clinical setting, the effectiveness and
tolerability of TMZ 80 mg once daily (od), as
well as patient adherence to treatment, in
chronic stable angina patients with persistent
symptoms despite therapy.

METHODS

ODA was a 3-month observational, multicenter,
prospective study conducted in Russia from
March 2017 to June 2017 in a real-world clinical
setting. A total of 350 physicians recruited on
average 10 patients each. Patients with a con-
firmed diagnosis of coronary artery disease and
chronic stable angina with persistent symptoms
despite therapy were included into the study.
Inclusion of patients into the study was exclu-
sively determined by the decision of the physi-
cian regarding medical meaningfulness and
indication for treatment with TMZ 80 mg od.
Non-inclusion criteria were: age [ 75 years or
\ 18 years; hypersensitivity to the active sub-
stance or to any of the excipients of trimetazi-
dine 80 mg; Parkinson’s disease, parkinsonian
symptoms, tremors, restless leg syndrome and
other related movement disorders; moderate or
severe renal impairment (creatinine clear-
ance\60 ml/min); stable angina pectoris
Canadian Cardiovascular Society (CCS) IV;
myocardial infarction (MI) in the last 3 months
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before inclusion; stroke/transient ischemic
attack (TIA) in the last 3 months before inclu-
sion; uncontrolled hypertension (blood pres-
sure over 180/100 mmHg) despite ongoing
antihypertensive therapy; pregnancy,
breastfeeding.

Patients were treated in line with current
recommendations for coronary artery disease
management. Data were collected at three vis-
its: at baseline, 1 month (M1) and 3 months
(M3).

At each of the study visits, participant data
were collected on the number of angina attacks,
consumption of short-acting nitrates (SAN)
within the week prior to the visit, evaluation of
symptomatic status (angina symptoms, CCS
classification), patient self-assessment of their
daily activity and adherence to the current anti-
anginal treatment.

At the last study visit, participants under-
went a general assessment for tolerability and
effectiveness of TMZ 80 mg od therapy by their
physician, who rated tolerability and effective-
ness as ‘very good,’ ‘good,’ ‘moderate’ or ‘poor.’

For patient self-assessment of their daily
activity, patients were asked to rate how angina
impacted their daily activity on a scale of 1–10
(1, no limitations; 10, very marked reduction).
Answers were categorized into five categories:
no limitation (0), slight limitation (1–2), mod-
erate limitation (3–4), substantial limitation
(5–7) and very marked reduction (8–10).

Adherence to all anti-anginal medications
was assessed by using a previously published
six-item questionnaire [13], with the following
definitions: good adherence, patient responded
‘‘no’’ to all questions; moderate adherence,
patient responded ‘‘yes’’ to 1–2 questions; non-
adherence, patient responded ‘‘yes’’ to three or
more questions. As a part of the assessment of
adherence to TMZ, patients were asked to rate
how satisfied they were with TMZ therapy on a
scale of 1 (not satisfied) to 10 (very satisfied) at
M1 and M3.

Any adverse drug reactions/events were col-
lected at M1 and M3. The treating physician
asked the patient to indicate whether or not an
adverse event (serious or not) had occurred. In
case of adverse events, adverse drug reactions or
special situations that occurred during the study

(both serious and non-serious), the physician
completed the relevant form, accompanied by
laboratory findings, hospitalization reports or
other investigation results in connection with
the adverse event.

Compliance with Ethics Guidelines

All procedures performed in studies involving
human participants were in accordance with
the ethical standards of the institutional and/or
national research committee and with the 1964
Helsinki Declaration and its later amendments
or comparable ethical standards. Informed
consent was obtained from all individual par-
ticipants included in the study.

Statistical Analysis

A descriptive statistical analysis was performed,
assisted by SAS software, version 9.1. Patients
were considered if they had valid data from all
visits. All parameters were analyzed using
descriptive statistics methods. The number of
patients, mean value, standard deviation, min-
imum and maximum value or proportion by
category were specified for each parameter.
Differences in the numbers of angina pectoris
episodes and in the necessity to use anti-anginal
drugs were evaluated by the Wilcoxon’s signed
rank test. p\ 0.05 was considered significant.
The dynamics of the parameters analyzed from
visit to visit (i.e., for the blood pressure, the
efficacy of therapy, etc.) were studied using
both Wilcoxon signed rank test and Student’s
paired t test.

RESULTS

A total of 3066 stable angina patients were
included in the study. At baseline, mean age
was 62.8 ± 7.3 years, 1470 (47.9%) of patients
were male, 980 patients (31.9%) had a previous
history of MI, and 641 (20.9%) patients had
diabetes mellitus (Table 1). Baseline therapy
included statins (70%), angiotensin-converting
enzyme inhibitors (56%), angiotensin receptor
blockers (23%), beta-blockers (BB) (83%),
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calcium-channel blockers (42%), nitrates (29%)
and TMZ tid or bid (37%) (Table 1).

Treatment with TMZ 80 mg od (either initi-
ation of TMZ 80 mg od or switch from TMZ tid/
bid) led to a significant decrease in weekly
angina attack frequency from 4.7 ± 3.5 to
2.2 ± 2.4 at M1 (p\0.001) and to 0.9 ± 1.3 at
M3 (p\0.001) (Fig. 1). The average consump-
tion of SAN per week decreased from 4.5 ± 3.9
at baseline to 1.9 ± 2.5 at M1 (p\0.001) and to
0.7 ± 1.3 at M3 (p\0.001) (Fig. 2). Addition-
ally, there was a shift toward a better functional
status (Fig. 3). CCS classification of patients
improved from 83% classified in CCS grades II
or III and 17% in CCS grade I at baseline to 68%

Table 1 Demographics and baseline characteristics of the
study population (n = 3066 patients)

N = 3066 patients

Males, n (%) 1470 (47.9%)

Age, years ± SD 62.8 ± 7.3

Age[ 65 years, n (%) 1398 (45.6%)

Body mass index, kg/m2 ± SD 29.4 ± 4.9

Current/former smokers, n (%) 430 (14%)/904 (29.5%)

CCS class grade 1/2/3, % 17%/55%/27%

Medical history, n (%)

History of MI 980 (31.9%)

PCI/CABG 521 (17.0%)/288 (9.4%)

Family history of CAD 1360 (44.4%)

Hypertension 2664 (86.9%)

Diabetes mellitus 641 (20.9%)

Dyslipidemia 3018 (98.4%)

Peripheral artery disease 451 (14.7%)

TIA/stroke 247 (8.1%)

Atrial fibrillation 352 (11.5%)

Asthma, COPD 225 (7.3%)

Clinical parameters

SBP, mmHg ± SD 142.4 ± 15.9

DBP, mmHg ± SD 85.6 ± 9.3

HR, bpm ± SD 74.2 ± 4.5

LVEF, % ± SD 57.2 ± 7.3

Medication, n (%)

Statins 2143 (69.9%)

Beta-blockers 2540 (82.8%)

Calcium channel blockers 1300 (42.4%)

Long-acting nitrates 898 (29.3%)

Ivabradine 159 (5.2%)

ACEi 1713 (55.8%)

ARB 718 (23.4%)

Molsidomine 99 (3.2%)

Nicorandil 60 (2.0%)

Table 1 continued

N = 3066 patients

Ranolazine 17 (0.5%)

Trimetazidine 1147 (37%)

ACEi angiotensin-converting enzyme inhibitors, ARB
angiotensin receptor blockers, CAD coronary artery dis-
ease, CCS Canadian Cardiovascular Society, COPD
chronic obstructive pulmonary disease, DBP diastolic
blood pressure, HR heart rate, LVEF left ventricular
ejection fraction, MI myocardial infarction, PCI/CABG
percutaneous coronary intervention/coronary artery bypass
grafting, SBP diastolic blood pressure, TIA transient
ischemic attack

Fig. 1 Changes in mean weekly angina attacks (� Servier).
M1 month 1, M3 month 3. *p\ 0.001 compared to
baseline
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classified in CCS grade I and only 32% remain-
ing in CCS grades II or III at study end.

The proportion of angina-free patients who
did not report angina was 26% at M1 and fur-
ther increased to 54% at M3.

At the global assessment performed during
the last visit, overall effectiveness was rated by
physicians as ‘‘very good’’ (69%), ‘‘good’’ (30%)
or ‘‘moderate’’ (1%), and overall tolerability of
TMZ 80 mg od was rated by physicians as ‘‘very
good’’ (75%), ‘‘good’’ (25%) or ‘‘moderate’’
(\1%).

Physical activity, as self-assessed by patients,
was improved (Fig. 4), as evidenced by an
increase at M1 in the proportion of patients
who reported no limitation (5% at M1 vs. 1% at
baseline, p\ 0.001), slight limitation (21% at

M1 vs. 5% at baseline, p\ 0.001) or moderate
limitation (43% at M1 vs. 23% at baseline,
p\0.001) and by a decrease in the proportion
of patients who reported substantial limitation
(29% at M1 vs. 52% at baseline, p\ 0.001) or
very marked reduction (2% at M1 vs. 19% at
baseline, p\ 0.0001). At M3, we observed a
further increase in the proportion of patients
who reported no limitation (15% at M3 vs. 1%
at baseline, p\ 0.01) and in those with slight
limitation (46% at M3 vs. 5% at baseline,
p\0.001) and a further decrease in the pro-
portion of patients who reported substantial
limitation (8% at M3 vs. 52% at baseline,
p\0.001) or very marked reduction (1% at M3
vs. 19% at baseline, p\ 0.01). The proportion of
those with moderate limitation was still signif-
icantly higher than at baseline (30% at M3 vs.
23% at baseline, p\ 0.01).

Adherence to all anti-anginal medications
was also improved (Fig. 5). Good adherence was
reported by 56% of patients at M3 vs. 24% at
baseline (p\0.0001), moderate adherence by
41% at M3 vs. 40% at baseline and non-adher-
ence by 3% at M3 vs. 36% at baseline
(p\ 0.0001). Patient satisfaction with TMZ
80 mg od at M3 was 9.5 [scale from 1 (not sat-
isfied) to 10 (very satisfied)].

Eleven suspected adverse drug reactions were
reported in nine patients (0.3%); none of these
were classified as severe. The most common
were nausea (5 episodes in 3 patients) and
dizziness (3 episodes in 2 patients). Two patients
reported headache. None of the patients repor-
ted parkinsonian symptoms or other movement
disorders or any cardiac adverse effects. There
were no serious adverse events and no deaths.

A total of 3066 patients completed the study per
the protocol; 13 patients (0.42%) discontinued
treatment because of patient decision without
explanation (0.3%), hospitalization for percuta-
neous coronary intervention (PCI) procedure
(0.1%) and hospitalization for other causes (0.1%).

DISCUSSION

The present study was the first to assess the use
of a new formulation of TMZ in a real-world
setting. Addition of TMZ 80 mg od to

Fig. 2 Changes in number of short-acting nitrates taken
per week (� Servier). M1 month 1, M3 month 3.
*p\ 0.001 compared to baseline

Fig. 3 Changes in CCS class (� Servier). M1 month 1,
M3 month 3
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antianginal treatment was found to signifi-
cantly reduce the frequency of angina attacks
and short-acting nitrate consumption, while
overall tolerability and effectiveness were rated
favorably by the vast majority of physicians
(‘‘very good’’ by 75%, ‘‘good’’ by 25% for toler-
ability; ‘‘very good’’ by 69%, ‘‘good’’ by 30% for
effectiveness). Moreover, improvement was
observed in self-reported patient daily activity
and adherence to treatment.

TMZ is a well-established therapy for angina
control, whose mechanism of action is distinct
from that of other antianginal agents, as it
directly targets the myocardial cell [14]

optimizing cellular energetics particularly in
ischemic conditions. As a result of its unique
mechanism of action, TMZ is an important
antianginal therapy regardless of the back-
ground medications. Numerous controlled
clinical trials have assessed the efficacy of TMZ
as both monotherapy and part of a combination
regimen in the treatment of angina, including a
total of 3985 patients with chronic stable ang-
ina treated with TMZ 20 mg tid or TMZ MR
35 mg bid for a duration ranging from 2 weeks
to 6 months. In monotherapy, TMZ reduced
angina attacks and SAN consumption versus
placebo significantly [15]. It has shown similar

Fig. 4 Self-reported patient physical activity (� Servier). M1 Month 1, M3 Month 3

Fig. 5 Patient adherence to all anti-anginal medications (� Servier). M1 Month 1, M3 Month 3
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efficacy to conventional antianginal drugs in
comparative studies with diltiazem [16] or pro-
pranolol [17]. The use of TMZ as a part of a
combination strategy is an attractive option in
patients whose symptom control is suboptimal.
The Trimetazidine in Angina Combination
Therapy (TACT) study, a randomized, multi-
center, placebo-controlled study, showed that
the addition of TMZ to BB or long-acting
nitrates for 12 weeks resulted in a significant
reduction in angina attacks and SAN con-
sumption and in a significant increase in exer-
cise test duration, time to 1-mm ST-segment
depression and time to onset of angina pain
[18]. The double-blind, placebo-controlled
study TRIMetazidine in POLand (TRIMPOL) II
showed that the addition of TMZ to metoprolol
over a 12-week period significantly improved
exercise test parameters and reduced the num-
ber of angina attacks and SAN use [19].

In addition, the data from monotherapy and
combination therapy trials are supported by
meta-analyses [20, 21]. In the largest meta-
analysis, conducted by Danchin et al. [21],
which evaluated 218 trials with a total of 19,028
patients, TMZ significantly improved exercise
tolerance, weekly angina episodes and use of
SAN compared with placebo. This efficacy was
comparable to that of other antianginal treat-
ments in patients with stable angina pectoris.
All these data provide evidence that TMZ is an
efficacious therapy to improve angina control.

The results of the present study provide
additional evidence for the effectiveness of TMZ
in patients with angina.

Non-adherence to treatment is a well-known
problem in several chronic conditions. It has
been reported in patients with stable angina
[10] and has even been observed in patients
with serious conditions, for example, post-my-
ocardial infarction patients, of whom 18% did
not fill their cardiac medications even once in
the 4 months after discharge from hospital [22].
Adherence is related to the number of medica-
tions and the number of doses per day [23] and
is inversely related to the latter [12]. Simplifi-
cation of the medication regimen could thus
provide a way to improve adherence, and the
new TMZ 80 mg od formulation could be ben-
eficial in this respect. However, in the present

study, treatment simplification concerned only
a subset of patients, those switching from pre-
vious use of TMZ (at a dosage of C 2 doses per
day) to TMZ od. Given the fact that TMZ treat-
ment led to a significant reduction in angina
and to an improvement in daily activity as
perceived by patients, it could be possible that
this direct impact of the treatment on their
quality of life motivated patients to take their
medications and thus contributed to the
observed improvement in adherence.

Tolerability of this new formulation in daily
practice conditions was very good, in line with
data from a recently published randomized
clinical trial [24].

Study Limitations

The study has limitations inherent in the nature
of its design (open-label, observational), which
may have resulted in bias toward overestimat-
ing the treatment effect. Another limitation is
the lack of a control group, which might have
biased the results by overestimating the treat-
ment effect. Medication changes were not
assessed throughout the study. Another limita-
tion is the lack of objective assessment of anti-
ischemic efficacy and exercise capacity. The
tools used to test tolerability and physical
activity were not previously validated. Finally,
observational trials can lead to an underesti-
mation of adverse events as they were sponta-
neously reported and not specifically sought.

CONCLUSIONS

In this prospective, observational study, over a
3-month period in daily clinical practice, TMZ
80 mg od effectively reduced angina attacks and
nitrate consumption and improved patient’s
daily physical activity in a chronic SA patient
cohort.
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