
Kitaura and Nakao  JA Clinical Reports            (2022) 8:60  
https://doi.org/10.1186/s40981-022-00550-3

LETTER TO THE EDITOR

An anesthetic experience with remimazolam 
for MELAS patients
Atsuhiro Kitaura1*   and Shinichi Nakao2 

Keywords: Remimazolam, Anesthesia, MELAS

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

Letter to Editor
In reply,
We read with interest Dr. Finsterer’s letter-to-editor [1] 

about our study [2]. We appreciate the expert comments. 
We agree that there were some shortcomings in our cur-
rent study.

First, it is true that metabolic acidosis develops because 
of elevation of serum lactate. We made a mistake. Sec-
ond, in our case, we did not present the heteroplasmy 
rate because it was never tested in his medical history. 
We agree that the heteroplasmy rate in various tissues 
is important to know their clinical course and prognosis 
[3]. We do not deny this point, but as anesthesiologists, 
it is somewhat difficult to deal with heteroplasmy rates. 
Because it is a progressive, untreatable genetic disease, 
a certain number of patients are actually managed with-
out testing for heteroplasmy rates such as our patient. In 
addition, access to information regarding heteroplasmy 
rates is often difficult in the anesthesia setting at surgical 
facilities. Moreover, there are no reports that adequately 
demonstrate the extent to which heteroplasmy rates 
affect the pharmacological effects of anesthetics. Third, 
enough medical information was not included in our pre-
vious case report, due to the limitation of the word count. 
Our case had no history of anesthesia prior to Mitra-
Clip®. His medications included carvedilol, lansoprazole, 
lanthanum carbonate hydrate, candesartan, amedinium 
methyl sulfate, olanzapine, and lorazepam. Our patient’s 
muscle strength and tendon reflexes were diminishing as 

the myopathy progresses. The residual pathological ten-
don hyperreflexia was probably due to his brain atrophy, 
which had been present since the diagnosis of MELAS.

Propofol is the most prevalent intravenous anesthetic 
and safely used in an ordinary clinical setting even for 
patients with mitochondrial dysfunction including 
MELAS syndrome [4, 5], even though propofol is dem-
onstrated to weakly suppress the respiratory chain in the 
mitochondria in vitro studies [6]. Propofol infusion syn-
drome (PRIS) is a quite rare but lethal complication of 
propofol [7–9]. Neither exact pathophysiology nor clear 
risk factors of the PRIS has been elucidated, and an animal 
model of the PRIS has not been made. Right now, serious 
mitochondrial dysfunction induced by propofol over-
doses is the most reliable pathophysiology of the PRIS. 
Therefore, we stated that propofol can be safely used in 
patients with MELAS if you use propofol only for induc-
tion of general anesthesia or even maintenance of general 
anesthesia using appropriate doses, but we believe that it 
is safer to avoid the continuous administration of propo-
fol in patients with mitochondrial disorders, because the 
continuous administration sometimes leads to overdoses, 
and in addition we can perform general anesthesia with-
out propofol using other general anesthetics.

Remimazolam is a benzodiazepine derivative, and 
another benzodiazepine derivative, midazolam, is widely 
recognized as a safe sedative in a patient with MELAS 
syndrome [5, 10]. That is why we used remimazolam and 
this is the first report that remimazolam was safely used 
in a patient with MELAS syndrome for general anesthe-
sia. It is true that our paper is only a case report, and we 
understand that further appropriately designed studies 
should be required to warrant the safety of remimazolam 
for MELAS patients.
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