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OPINION

MELAS or more
Melas

With interest we read the review by Lorenzoni et al. about 
the diagnostic criteria of mitochondrial encephalopathy lac-
tic acidosis and stroke-like episodes (MELAS) syndrome1. 
We have the following comments, and concerns.

Concerning the cardiac involvement it is essential to 
be more specific with the variable manifestations, since dif-
ferent manifestations require different treatment and have a 
variable outcome. The m.3243A > G mutation has been re-
ported in association with dilated cardiomyopathy2 and hy-
pertrophic cardiomyopathy. The MELAS phenotype has 
been reported in association with dilated cardiomyopathy3 
and hypertrophic cardiomyopathy4,5. The MELAS pheno-
type or the m.3243A > G mutation have not been described 
in association with restrictive cardiomyopathy, noncompac-
tion, or Takotsubo-syndrome. Arrhythmias have been hard-
ly described in MELAS syndrome but conduction defects 
such as pre-excitation (Wolff-Parkinson-White syndrome)6, 
AV-conduction defects7, or intra-ventricular conduction de-
fects8 were reported. The most frequent of the conduction de-
fects in MELAS is Wolff-Parkinson-White syndrome. In a sin-
gle patient sudden cardiac death has been described9.

Concerning the pathogenesis of stroke-like-episodes it has 
been also hypothesized that an initial seizure may cause stress in 
affected neurons resulting in secondary metabolic break-down 
clinically manifesting as stroke-like-episode10. An argument for 
the seizure hypothesis is that stroke-like episodes are frequent-
ly associated with seizures and that appropriate antiepileptic 
treatment may be beneficial also for stroke-like-episodes.

Though the authors mention that epilepsy as an “absolute 
criterion” for diagnosing MELAS they do not mention the anti-
epileptic treatment, which is critical in patients with mitochon-
drial disorders (MIDs) since mitochondrion-toxic antiepileptic 

drugs should be avoided. Particularly mitochondrion-toxic are 
valproic acid, carbamazepine, phenobarbital, and phenytoin. 
Less mitochondrion-toxic are ethosuximide, oxcarbazepine, 
topiramate, felbamate, zonisamide, lamotrigine, levetirazetam, 
and gabapentine. However, mitochondrion-toxicity of antiep-
ileptic drugs may depend on the mutation load within a tis-
sue, which means that the toxicity increases with the amount 
of heteroplasmy. If liver or kidneys are additionally involved in 
MELAS, metabolisation of antiepileptic drugs may be further 
impaired and may contribute to the toxicity of these agents to-
wards mitochondria. 

The review lacks description of lactate-stress-tests as 
appropriate tools for suspecting a MID. Particularly, the 
lactate-stress-test on a cycle ergometer can be helpful to 
direct the further diagnostic work-up in these patients11. 
The principle of the test relies on the finding that patients 
with a MID may show a significant increase of serum lactate 
already at a minimal constant work-load below the lactate 
threshold12. Though the test can produce false positive and 
false negative results, it can help to decide if further invasive 
diagnostic steps should be initiated. 

Overall, this excellent review could widen the spectrum of 
discussion by inclusion of issues addressed above. Since MELAS 
is a multisystem disease it requires a multi-professional thera-
peutic approach. Since particularly brain and heart functions 
determine the outcome of these patients it is important that 
neurologists closely work together with cardiologists. Some of 
the clinical cerebral or cardiac manifestations are particularly 
accessible to treatment why it is essential that patients receive 
appropriate treatment in due time. 
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