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[Research background]

Sepsis continues to be the leading cause of death worldwide, and the Surviving Sepsis Campaign has been
rolled out globally since 2012. Furthermore, in 2017, the World Health Organization declared that Sepsis
would be a priority global medical issue. The background to such global efforts is that good biomarkers that
can detect the onset of sepsis at an early stage have not yet been discovered.

[Research purpose]

The purpose of this research is to collaborate with Shionogi & Co., Ltd. and to develop a quick and simple
HRG measurement method for diagnosing sepsis, understanding the severity of sepsis, and predicting
prognosis.

The development of a quick and simple plasma HRG measurement method was based on a modified ELISA
measurement method used within this research group at Okayama University, and was improved to a test
method that can be easily used in general facilities. Furthermore, by creating a measurement method that can
be used at the bedside, we aim to propose a new standard for sepsis diagnosis around the world.
[Significance of the research]

It has already been shown that the HRG diagnostic drug used in this project has a high ability to not only
diagnose sepsis but also predict its severity and prognosis (Crit Care Med, 2018; Crit Care, 2018). By being
able to predict the response, course, and prognosis for treatments that are not clear with existing tests and
severity scores, we can provide early and more generous treatment to more severely ill (treatment-resistant)
patients and prevent further progression of the disease. By eliminating unnecessary treatment for patients
with mild symptoms (highly responsive to treatment), this will lead to personalized sepsis treatment and
contribute to the optimization of medical costs. The developed product has the potential to become a testing
and diagnostic method that will be widely used in hospital ICUs around the world. Efficiently selecting patients
who require more aggressive treatment intervention and enabling early initiation of intensive treatment will
reduce patient mortality, improve patient QOL, and ultimately optimize medical costs (reduce medical costs).
[t is expected to make a significant contribution of Japan to the global Surviving Sepsis Campaign.

[Research results]
(1) Design and development of commercial HRG measurement kit

With the goal of establishing HRG as a clinically applicable marker, we designed and developed an HRG
measurement kit that can be commercially used as an in vitro diagnostic drug.

We obtained antibodies for use in a commercially available HRG measurement kit and determined the
optimal combination. We constructed a measurement system using the antibodies, improved it to a highly
robust kit through various studies, conducted performance evaluations, and completed a joint application with
Shionogi & Co., Ltd. and Okayama University (Patent Application No. JP2022-058771,
PCT/JP2023/013531).

In addition, we created a three-dimensional structural diagram of the complex of the antibody and HRG
protein used in the measurement kit, and confirmed that it has a high degree of interaction based on structural
analysis. The results corroborate the experimentally obtained antigen epitope mapping data and clarify the
properties of the antibody.

Using the designed and developed HRG measurement kit, we measured disease groups with a high risk of
sepsis (hypertension, digestive system diseases, kidney diseases, autoimmune diseases, diabetes, liver diseases,
gastrointestinal cancers, cancers other than gastrointestinal cancers) and the elderly. Commercially available
specimens from healthy individuals (65 years of age or older) were purchased and examined. It was confirmed
that there were no major differences in HRG values between healthy elderly subjects and patients in each
disease group, and it was revealed that diseases with a high risk of sepsis do not affect HRG values. In addition,
we confirmed the range of HRG values in healthy elderly subjects. We obtained basic data for verifying sepsis
diagnostic ability and setting reference ranges for HRG values.

(2) Third clinical study



The study was conducted on 200 sepsis patients receiving intensive care at 19 facilities including Okayama
University Hospital. Registration of 201 cases was completed in September 2019, and measurements were
performed using the modified ELISA described in the "Research purpose and plan" section (PLoS One, 2023).
In addition, we conducted measurements using the commercial measurement system constructed in (1), and
after confirming the correlation between both measurement systems, we conducted an integrated analysis of
HRG measurement data and clinical data, and reflected this in the plan for the 4th clinical study.

(3) 4th clinical study

The 4th clinical trial was held at three facilities: Okayama University Hospital, Okayama Municipal Hospital,
and Kurashiki Central Hospital, with the aim of enrolling 150 cases of sepsis and non-sepsis inpatients
(patients who met two or more quick SOFA criteria), conducted research. Although the target number was
not reached because the impact of COVID-19 was greater than expected, measurements were taken using the
designed and developed HRG measurement kit for the 126 cases that were registered by the end of June 2023
(the end of the case registration period). The summary of the statistical analysis results is as follows.

- HRG was significantly lower in septic cases compared to non-septic cases.

« Correlation with PCT and P-SEP was low.

+ The sepsis diagnostic performance of HRG alone was higher than presepsin, APACHE II score, and SOFA
score, but lower than procalcitonin.

« Due to the small number of applicable cases, HRG's ability to predict severity (septic shock) and prognosis
(28-day outcome) was not demonstrated. The prognosis prediction performance was slightly improved when
limited to septic cases.

[Future developments/prospects]

The present research has revealed that HRG has a certain ability to diagnose sepsis. The results of this
clinical research are scheduled to be presented at international conferences and published in papers.

In order to commercialize HRG as an in vitro diagnostic drug, it was concluded that the analysis results
needed to be further scrutinized and comprehensively evaluated, and Okayama University and Shionogi & Co.,
Ltd. continued to hold discussions to determine the clinical significance of HRG. We plan to proceed with the

verification of this and continue our efforts with the aim of applying for approval as an in vitro diagnostic drug.



