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This Commentary relates to the article by S. Park et al on pages 318-326.

Expectation is the root of all heartache - William Shakespeare

Ischemic heart disease (IHD) continues to represent one of the most common causes of death,
being the most prevalent cardiac disease.1 Indeed, despite enormous advances in treatment

and in preventive measures, coronary artery disease (CAD) still represents a most fearsome
killer, causing every year several million deaths worldwide.2 In the continuous effort to
improve prognosis and quality of life in patients with IHD, substantial research has been
conducted in recent years, aimed at different targets in such a multifaceted clinical condition.
Antithrombotic therapy has been for years the mainstay to prevent disease relapses, but
nowadays several other drugs have proven to be effective in decreasing overall cardiovascular
risk and major adverse cardiovascular events, even after an acute coronary syndrome.3

Prevention of heart failure (HF) with prompt revascularization when amenable and
aggressively tackling risk factors have been shown to be particularly effective, given the
detrimental interplay among these clinical entities.4 Intriguingly, metabolic derangements
in myocardiocytes stem from an imbalance in myocardial energy consumption and reduced
oxygen supply, because of decreased blood flow in CAD, resulting in myocardial ische-
mia.5 As high energy phosphates run off due to impaired metabolism, consequent electro-
lyte imbalances lead to diastolic dysfunction, rapidly followed by systolic dysfunction and
electrocardiographic changes, ultimately resulting in chest pain.

Among the 4 major classes of antianginal drugs (Table 1), metabolic antianginal agents
constitute a unicum because they act without affecting hemodynamic parameters, hence pro-
viding either a safe add-on therapy or a valuable alternative when other drugs are not tolerated.
This class of molecules includes ivabradine, perhexiline, ranolazine, and trimetazidine. Notably,
being able to act at the level of mitochondrial long-chain oxidation, trimetazidine shifts myo-
cardial cell metabolism from oxygen wasting fatty acid metabolism toward glucose, improving
as well insulin sensitivity, decreasing blood glucose, and improving endothelial function.

Despite its well-established benefits in increasing exercise tolerance and reducting in
frequency and duration of anginal episodes, effects of trimetazidine on prognosis are still to
be demonstrated because large trials addressing this very relevant issue are missing. To this
purpose, Park and colleagues6 report in this issue of the Journal a timely and important
study addressing the effect of trimetazidine in preventing hospitalization for HF in patients
who underwent coronary artery revascularization. These investigators used a comprehen-
sive health record database stemming from 8 Korean hospitals, identifying all patients who
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underwent their first myocardial revascularization without
signs and symptoms of HF to assess whether patients assum-
ing trimetazidine had better clinical outcomes. In particular,
de novo onset of HF was the primary outcome and the inci-
dence of major adverse cardiovascular events was the second-
ary outcome. Propensity score matched analysis showed no
significant difference in the incidence of hospitalization for
HF between the groups, with comparative risk effect esti-
mates (hazard ratios) ranging between 0.88 and 1.31, with
similar findings for major adverse cardiac events (effect esti-
mates ranging from 0.98 to 1.16).

Despite its many strengths, this interesting study suffers
from some distinct limitations. First, completeness of revas-
cularization was not considered, as well as residual angina
after index procedures, both factors that certainly play a role
in clinical decision-making.7 Furthermore, considering only
HF hospitalizations, many patients with new-onset HF that
were managed as outpatients were not considered in the anal-
ysis. Nonetheless, these results, which in fact show that tri-
metazidine did not improve prognosis in patients with
coronary heart disease and no HF at the time of first revas-
cularization, are relevant and add to evidence already present.

Indeed, in a recently published randomized control trial,
more than 6000 patients who underwent coronary revascu-
larization were randomized to oral trimetazidine added on top
of guideline-directed medical therapy or standard care,
showing no effect of trimetazidine in reducing primary end
point, a composite of cardiac death, hospital admission for a
cardiac event, or recurrence of angina requiring therapy
modification or coronary angiography at a median follow-up

of 47.5 months.8 Such data are to be seen in the context of a
notably improved treatment of CAD and HF. Indeed, great
progresses in the field of interventional cardiology allow now-
adays higher rate of success also in case of high coronary
complexity, such as severely calcific lesions, coronary bifur-
cation, or very distal lesions. Furthermore, many antianginal
drugs, such as calcium channel blockers and beta-blockers,
exert a relevant activity in preventing HF and are complemen-
tary to drugs aimed to tackle cardiovascular risk factors such
as lipid lowering, antihypertensive, and anti-inflammatory
therapies, with relevant impact on patient prognosis, thus
contributing to absence of benefit seen with trimetazidine.
Nonetheless, in patients with refractory angina, trimetazidine

TABLE 1. Comparative Features of Selected Anti-Ischemic Pharmacologic Agents

Agent Mechanism Clinical Effectiveness Side Effects Contraindications

Beta-blockers Y HR

Y BP

Y Metabolic demand

Inhibit RAS opposing
hyperadrenergic state in HF

High; improving symptoms
and prognosis

Negative inotropy and BP
reduction; rebound effect on

therapy cessation (avoid sudden
withdrawal)

Asthma; sick sinus syndrome;
severe bradycardia; high-degree
heart block; peripheral vascular

disease (rest ischemia)

Calcium channel
antagonists

Block Ca2+ entry in
cardiomyocytes; arteriolar
vasodilatation; afterload

reduction (Y BP)

High for symptoms, modest at
best for outcomes

Negative inotropic effect; ankle
edema; headache; flushing;

tachycardia

Severe aortic stenosis; LV
dysfunction; pre-existing hypo-

tension

Ivabradine If inhibitor; Y metabolic
demand

High for symptoms control
(similar to beta-blockers)

Phosphenes Not sinus rhythm; HR ,
75 bpm; unstable or acute HF;

PMK-dependent HF

Nitrates Y Oxygen demand secondary to
Y afterload; epicardial artery

vasodilatation

Symptomatic Headache (most common)
responsive to ASA; syncope and

hypotension;
methemoglobinemia; might

worsen endothelial dysfunction

Hypertrophic obstructive
cardiomyopathy; PDE-5 inhibi-

tors

Ranolazine Metabolic effects Symptomatic; improves
glucose sensitivity; reduces
calcium overload in HF

Proarrhythmic if QT prolongation Prolonged QT interval

Trimetazidine Metabolic effects Symptomatic; no effects on
prognosis; improve glucose

tolerance

Clinical worsening in patients
diagnosed with Parkinson disease

Parkinson disease

ASA: acetylsalicylic acid; BP: blood pressure; Ca2+: calcium; HR: heart rate; LV: left ventricular; PDE-5: phosphodiesterase type 5; PMK: pacemaker; RAS: renin–angiotensin
system.

FIGURE 1. Summary of trimetazidine effects in patients with
cardiovascular disease undergoing coronary revascularization.
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still remains a valuable option because its efficacy in improv-
ing quality of life has been clearly demonstrated. As a matter
of fact, in a randomized trial involving more than 400
patients, trimetazidine did improve both exercise tolerance
and frequency and duration of anginal attack, as well as pro-
longing total exercise duration and time to ST-depression
during exercise stress test.9,10 Given the molecular mecha-
nism of action of this drug, aimed at counteracting the dele-
terious effects that ischemia exerts on energy metabolism
rather than preventing ischemia itself, it is not surprising the
lack of outright efficacy in preventing major adverse cardio-
vascular events and rehospitalization, and the results of the
recent study by Park and colleagues reinforces, probably
definitively, this concept (Fig. 1).

In conclusion, although trimetazidine remains a useful
treatment option in patients with myocardial ischemia despite
guideline-directed medical therapy aimed at preventing major
adverse outcomes, its role in preventing HF events or
similarly hard outcomes is small, if present at all.

REFERENCES
1. Saglietto A, Manfredi R, Elia E, et al. Cardiovascular disease burden:

Italian and global perspectives. Minerva Cardiol Angiol. 2021;69:231–
240.

2. Khan MA, Hashim MJ, Mustafa H, et al. Global epidemiology of ische-
mic heart disease: results from the global burden of disease study.
Cureus. 2020;12:e9349.

3. Sabouret P, Lemesle G, Bellemain-Appaix A, et al. Post-discharge and
long-term follow-up after an acute coronary syndrome: International
Collaborative Group of CNCF position paper. Arch Med Sci. 2022;18:
839–854.

4. Sabouret P, Bocchino PP, Angelini F, et al. Comparing benefits from
sodium-glucose cotransporter-2 inhibitors and glucagon-like peptide-1
receptor agonists in randomized clinical trials: a network meta-analysis.
Minerva Cardiol Angiol. 2023;71:199–207.

5. Marzilli M, Crea F, Morrone D, et al. Myocardial ischemia: from disease
to syndrome. Int J Cardiol. 2020;314:32–35.

6. Park S, Chang J, Hong SP, et al. Impact of trimetazidine on the incident
heart failure following coronary artery revascularization. J Cardiovasc
Pharmacol. 2023. In press.

7. Madhavan MV, Kirtane AJ, Redfors B, et al. Stent-related adverse events
.1 year after percutaneous coronary intervention. J Am Coll Cardiol.
2020;75:590–604.

8. Ferrari R, Ford I, Fox K, et al. Efficacy and safety of trimetazidine after
percutaneous coronary intervention (ATPCI): a randomised, double-
blind, placebo-controlled trial. Lancet. 2020;396:830–838.

9. Szwed H, Sadowski Z, Elikowski W, et al. Combination treatment in
stable effort angina using trimetazidine and metoprolol: results of a ran-
domized, double-blind, multicentre study (TRIMPOL II). TRIMetazidine
in Poland. Eur Heart J. 2001;22:2267–2274.

10. Vitale C, Spoletini I, Malorni W, et al. Efficacy of trimetazidine on
functional capacity in symptomatic patients with stable exertional
angina—the VASCO-angina study. Int J Cardiol. 2013;168:1078–1081.

Commentary J Cardiovasc Pharmacol� � Volume 82, Number 4, October 2023

286 | www.jcvp.org Copyright © 2023 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2023 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

D
ow

nloaded from
 http://journals.lw

w
.com

/cardiovascularpharm
 by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
1y0abggQ

Z
X

dgG
j2M

w
lZ

LeI=
 on 03/05/2024


