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Abstract

Background: L-carnitine supplementation has been associated with a significant reduction in all-cause mortality,
ventricular arrhythmia, and angina in the setting of acute myocardial infarction (MI). However, on account of strict
homeostatic regulation of plasma L-carnitine concentrations, higher doses of L-carnitine supplementation may not
provide additional therapeutic benefits. This study aims to evaluate the effects of various oral maintenance dosages
of L-carnitine on all-cause mortality and cardiovascular morbidities in the setting of acute MI.

Methods: After a systematic review of several major electronic databases (PubMed, EMBASE, and the Cochrane
Library) up to November 2013, a meta-analysis of five controlled trials (n = 3108) was conducted to determine the
effects of L-carnitine on all-cause mortality and cardiovascular morbidities in the setting of acute MI.

Results: The interaction test yielded no significant differences between the effects of the four daily oral maintenance
dosages of L-carnitine (i.e., 2 g, 3 g, 4 g, and 6 g) on all-cause mortality (risk ratio [RR] = 0.77, 95% CI [0.57-1.03], P = 0.08)
with a statistically insignificant trend favoring the 3 g dose (RR = 0.48) over the lower 2 g dose (RR = 0.62), which was
favored over the higher 4 g and 6 g doses (RR = 0.78, 0.78). There was no significant differences between the effects of
the daily oral maintenance dosages of 2 g and 6 g on heart failure (RR = 0.53, 95% CI [0.25-1.13], P = 0.10), unstable
angina (RR = 0.90, 95% CI [0.51-1.58], P = 0.71), or myocardial reinfarction (RR = 0.74, 95% CI [0.30-1.80], P = 0.50).

Conclusions: There appears to be no significant marginal benefit in terms of all-cause mortality, heart failure, unstable
angina, or myocardial reinfarction in the setting of acute MI for oral L-carnitine maintenance doses of greater or less
than 3 g per day.
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Background
Cardiovasular disease (CVD) is the world's leading cause of
death, far outstripping infectious disease mortality from
malaria, HIV/AIDS, and tuberculosis [1]. In the U.S., CVD
is the leading cause of death, constitutes 17% of healthcare
costs, and is estimated to increase in prevalence by ~10%
and direct costs by almost three-fold over the next 20 years
under current CVD prevention and treatment regimes [2].
However, secondary preventative interventions such as
antiplatelet drugs, β-blockers, angiotensin-converting-
enzyme (ACE) inhibitors, angiotensin-receptor blockers

(ARBs), and HMG-CoA reductase inhibitors (statins) have
been shown to significantly reduce CVD risk [3]. There-
fore, a greater focus on improving the secondary preven-
tion of CVD should ameliorate these dire projections.
One promising alternative therapy for the secondary

prevention of CVD is L-carnitine, the biologically active
stereoisomer of dietary carnitine (β-hydroxy-γ-N-
trimethylaminobutyric acid) [4]. Cardiac muscle cells
cannot synthesize L-carnitine de novo and must ac-
quire L-carnitine exogenously via the arnitine/organic
cation transporter 2 (OCTN2). Cardiac mitochondria
use the carnitine-acylcarnitine carrier (CAC) to import
fatty acyl moieties for β-oxidation, the primary energy
source in heart muscle [4]. Thus, deficiencies in L-
carnitine or its transporter CAC have particularly
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