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To the Editor
We were interested in the Review article written by Kloner
et al., about of the cardioprotection in patients with acute
myocardial infarction. The authors should be congratulated
for this excelent review. The authors discuss the recent
successes as well as recent disappointments, and describe
some of the newer potential therapies in cardioprotection
in patients with acute myocardial infarction [1]. However,
we would like to point out that there is a recent pharma-
cological therapy which has been investigated in the clinical
setting to target myocardial ischemia reperfusion injury in
reperfused ST-segment elevation myocardial infarction
(STEMI) patients [2].

The ubiquitous distribution and functional diversity of
melatonin as currently envisioned far exceeds that of origi-
nal expectations [3]. In particular, due to definitive studies
within the last 15 years, melatonin has been linked to a wide
range of functions including anti-inflammation, antioxidant,
oncostatic, circadian rhythm regulation, etc. Melatonin has
been shown to decrease nocturnal hypertension, reduce the
pulsatility index in the internal carotid artery, decrease platelet

aggregation, and reduce serum catecholamine levels [4].
Moreover, decreased melatonin levels were reported in
various pathological conditions including hypertension
with nondipper pattern, congestive heart failure, ische-
mic heart disease, and in patients after acute myocardial
infarction [4, 5]. We point out that there have been
several recent systematic reviews on this topic that the
reader might find useful [4, 6–8].

Recently, our group published the methodology and re-
sults of MARIA (Melatonin Adjunct in the acute
myocaRdial Infarction treated with Angioplasty trial), a ran-
domized, double-blind, placebo controlled trial [9]. Briefly,
patients were recruited in three Spanish centers. The inves-
tigational product was a formulation of melatonin in poly-
ethylene glycol solution. Patients randomized to melatonin
received a dose of 51.7 μmol given at a time period of
60 min starting immediately before primary percutaneous
coronary intervention (pPCI) and a bolus of 8.6 μmol of
intracoronary melatonin given through the pPCI-guiding
catheter within the first 60 s after restoring the blood flow
to the infarct related artery. The control group received a
matching placebo formulation. The primary endpoint was
myocardial infarct size measured by magnetic resonance
imaging which was performed within 1 week after pPCI
[9]. In our study, melatonin had an acceptable safety and
tolerability profile. However, melatonin did not appear to
exert a significant effect on myocardial infarct size.
Moreover, it may have a detrimental effect after STEMI,
mainly because it might facilitate left ventricular remodel-
ing [9]. We speculate two possible mechanisms: (1) Very
high doses of melatonin into the coronary circulation pos-
sibly led to loss of cardioprotection; to date, no study has
been undertaken to assess the optimal dose of melatonin
for cardioprotection during myocardial reperfusion. A sec-
ond potential explanation is, (2) the median pain-to-

* Alberto Dominguez-Rodriguez
adrvdg@hotmail.com

1 Department of Cardiology, Santa Cruz de Tenerife, Hospital
Universitario de Canarias, Ofra s/n La Cuesta,
E-38320 Tenerife, Spain

2 Facultad de Ciencias de la Salud, Universidad Europea de Canarias.
La Orotava, Santa Cruz de Tenerife, Spain

3 Departamento de Ciencias Médicas Básicas (Unidad de Fisiología),
Universidad de La Laguna, Santa Cruz de Tenerife, Spain

4 Department of Cellular and Structural Biology, University of Texas
Health Science Center, San Antonio, TX, USA

Cardiovasc Drugs Ther (2017) 31:227–228
DOI 10.1007/s10557-016-6708-8

http://crossmark.crossref.org/dialog/?doi=10.1007/s10557-016-6708-8&domain=pdf


balloon time was so long that it likely negated the benefits
of melatonin.

There is experimental evidence that the mechanisms respon-
sible for reperfusion-induced cell death differ according to the
duration of ischemia. While the inhibition of mitochondrial
permeability transition by postconditioning may be effective
after a prolonged ischemic period, treatments that reduce mito-
chondrial dysfunction appear to be more effective after shorter
ischemic periods [10]. The effect of melatonin in relation to
duration of ischemia was not a part of the original statistical
analysis plan, but the hypothesis came to our attention after the
parent study was published. A post hoc analysis of the outcome
of the MARIA trial demonstrated that melatonin given <2.5 h
after symptom onset reduced myocardial infarct size by ap-
proximately 40% as measured by magnetic resonance imaging.
The results of this study suggest that melatonin administered
earlier may result in a greater cardioprotective effect compared
with delayed administration and this finding, although hypoth-
esis-generating, has potential clinical implications for the treat-
ment of patients with STEMI (manuscript submitted).

We hope this letter to the editor provides a worthy account
of the huge importance and impact the discovery of melatonin
has made in the field of cardiovascular research over the last
20 years.
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