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LETTER TO THE EDITOR

Comment on: “Treatment‑resistant hiccups 
during general anesthesia possibly caused 
by remimazolam: a case report”—a reply
Yusuke Matsui1 and Tomonori Takazawa2*    

To the Editor,

We thank Mizutani and Tsuchiya for their thoughtful 
commentary on our article [1]. They argued that hiccups 
in our case were induced because of the weak hypnotic 
effect and weak brainstem reflex inhibition under remi-
mazolam, compared to propofol or inhaled anesthet-
ics. We disagree with their argument for the following 
reasons.

Assuming that remimazolam induced the hiccups 
because it has a weak inhibitory effect on brainstem 
reflexes, in that case, additional doses of remimazolam 
should have reduced or eliminated the hiccups, but this 
did not happen. Furthermore, the hiccups persisted even 
after surgery but disappeared as the predicted blood 
level of remimazolam decreased [2]. These facts do not 
support their idea that hiccups were induced because 
remimazolam was less effective in suppressing brainstem 
reflexes, including hiccups.

They cited a paper stating that propofol is less effective 
at suppressing blink reflex activity, which is also a brain-
stem reflex, than sevoflurane, even at the same bispectral 
index (BIS) value [3]. Based on this paper, they suggested 

that remimazolam might also have a weaker inhibitory 
effect on the brainstem reflex of hiccups. However, the 
paper they cited was about sevoflurane and propofol and 
states nothing about remimazolam [3]. To justify their 
argument, they must show that remimazolam is a weak 
inhibitor of brainstem reflexes.

Indeed, the BIS value is a good reference for the depth 
of anesthesia but does not always help predict adverse 
reflexes during general anesthesia, including hiccups. 
In addition to BIS value, other vital signs, such as blood 
pressure and heart rate, should also be consulted to 
determine whether adequate sedation and analgesia are 
achieved during general anesthesia. In this case, since 
the patient’s vital signs did not suggest a lack of seda-
tion and analgesia during anesthesia [2], we believe that 
the hiccups were not induced by inadequate sedation or 
analgesia.

In a study on sedation with remimazolam for endo-
scopic examination in elderly patients, hiccups occurred 
in eight of 64 patients (12.5%). This rate is much higher 
than the incidence of one out of 65 cases (1.5%) reported 
for propofol [4]. A recent randomized crossover trial 
showed a higher incidence of hiccups in patients with 
general anesthesia with remimazolam than with propofol 
(29% vs. 0%) [5]. Furthermore, hiccups caused by benzo-
diazepines, especially midazolam, which is very similar 
in action to remimazolam, have been reported several 
times in the past [6–8]. Hiccups after midazolam admin-
istration have been reported to disappear after flumazenil 
administration [9]. This evidence supports our hypothe-
sis that like midazolam, remimazolam also has the poten-
tial to induce hiccups.
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Our report is a single case report and does not dem-
onstrate the mechanism by which remimazolam induces 
hiccups. Further research is needed to clarify the rela-
tionship between remimazolam and hiccups. In this case 
report, we emphasize that when hiccups occur during 
general anesthesia with remimazolam, anesthesiologists 
should consider using muscle relaxants or changing the 
anesthetic used.

Abbreviation
BIS	� Bispectral index
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