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A double-blinded, randomized controlled clinical trial of hydrogen inhalation
therapy for idiopathic sudden sensorineural hearing loss
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(3L & B Abstract
Background: Hydrogen (H2) has been reported to be effective in reducing hearing loss due to several causes in animal studies. However,
no study has examined the effectiveness of H2 in treating hearing loss in humans. Thus, we investigated whether H2 is effective for the
treatment of idiopathic sudden sensorineural hearing loss (ISSNHL).
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Materials and methods: We conducted a double-blind randomized controlled trial at six hospitals between June 2019 and March 2022.
The study protocol and trial registration have been published in the Japan Registry of Clinical Trials GRCT, No. jJRCTs06119004). We
randomly assigned patients with ISSNHL to receive either H2 (H2 group) or air as a placebo (control group) through inhalation
combined with the administration of systemic glucocorticoids and prostaglandin E1. The primary outcome was the hearing threshold
and changes in hearing threshold 3 months after therapy. In contrast, the secondary outcomes included the proportion of patients with
a good prognosis (complete recovery or marked improvement).
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Results: Sixty-five patients with ISSNHL (31 and 34 in the H2 and control groups, respectively) were included in this study. The hearing
threshold 3 months after treatment was not significantly different between the groups; 39.0 decibels (dB) (95% confidence interval
[CI]: 28.7-49.3) and 49.5 dB (95% CI: 40.3-58.7) in the H2 and control groups, respectively. In contrast, the changes in hearing
threshold 3 months after treatment was 32.7 dB (95% CI: 24.2-41.3) and 24.2 dB (95% CI: 18.1-30.3) in the H2 and control groups,
respectively. Consequently, the changes in hearing threshold were significantly better in the H2 group than in the control group (P =
0.048). However, no adverse effects due to the inhalation of H2 gas have been reported.

(551 ISSNHL % 65 il (H2 31 6, WHHE 34 ) 2 & A7, Wil cihfEik 3 2 H @R‘éﬁ)ﬁ%ﬁlﬁ CHERER R0 o7  H2
FETIZ39.0 7oL (95%EEXMI[CI] : 28.7-49.3), XHAREETIZ 49.5 dB (95%CI : 40.3-58.7), 7. BEE% 3 A @ﬂ“’“}jl‘%%]ﬂx:l
D2, H2 BET 32.7dB (95%CI : 24.2-41.3), XfIEHEC 24.2dB (95%CI : 18.1-30.3) &, H2 HECTHIBEE XLV B ICRAIFS
272 (P=0.048), KEHNABAIC X 2 HELRFEORE Xk b > 72,

Conclusions: This is the first study to investigate the efficacy of H2 for the treatment of ISSNHL in humans. The results suggest that
H2 therapy may be effective for ISSNHL treatment.
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Clinical trial registration: [https://jrct.niph.go.jp/re/reports/detail/10442], identifier [[RCTs06119004].
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