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Acute Respiratory Distress Syndrome (ARDS) is a disease that results in acute
respiratory failure due to systemic inflammation extending to the lungs, triggered
by conditions such as pneumonia or sepsis. Despite medical advancements, the mortality
rate remains high at over 20% The ultimate aim of this research is to pioneer a
hydrogen gas inhalation therapy for ARDS patients. Animal studies using various lung
injury models have demonstrated that hydrogen gas inhalation can inhibit the secretion
of cytokines, substances inciting inflammation, by influencing immune cells such as
macrophages. Nevertheless, these findings have yet to be transitioned into clinical
research. We are striving to certify this treatment as a pharmaceutical or medical
device by creating a novel hydrogen gas generator integrated with a nasal high—flow

device, and assessing its effectiveness through clinical studies.

Initially, the research project aimed to consult with the PMDA, conduct
exploratory clinical research, formulate a clinical trial protocol for hydrogen gas
inhalation therapy, and foster corporate spin—outs. In our PMDA consultation, we
gained insights on the regulatory classification and risk categorization of our
developmental product. Consequently, the prerequisites for the corporations involved
in this development were clarified, laying a foundation for ensuing corporate spin—
outs. Subsequently, to facilitate the drafting of our clinical trial protocol, we
launched a single—group (historical control) clinical trial, focusing on 40 cases
over a scheduled three-year period. Although approval from the ethics committee was
obtained in February 2022, with the intention to start in September 2022, the Shanghai
lockdown from April to May 2022 substantially delayed the acquisition of equipment
maintenance parts, thus pushing the commencement of the clinical trial to January
2023. Originally, we aimed to enlist patients with COVID-19 induced ARDS, but due to
the virus becoming less virulent, patient registration has not progressed as
anticipated. To remedy this, we are broadening the study to a multi—institutional
collaborative endeavor to ensure the attainment of the targeted patient number within
the planned timeframe. The company commissioned to manufacture the hydrogen gas
generator for this clinical study lacked experience in medical device development,
necessitating the search for a company with a proven record in pharmaceutical and
medical device sales. We succeeded in securing a joint research contract with a
company possessing such experience, paving the way for ongoing development research.
Additionally, this research received approval as society—led research by the Japanese
Society for Emergency Medicine, which enables the prompt incorporation of the results

into society statements and guidelines upon verifying effectiveness.

In conclusion, this study has embarked on a crucial journey towards the development
of hydrogen gas treatment for ARDS patients. Endeavors such as initiating exploratory
clinical research for the approval of hydrogen gas inhalation therapy, and
constructing a hydrogen gas generator, harbor the potential to shape the future of
not just ARDS, but also the broader medical application of hydrogen.
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