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II. Overview of progress

Following approval from the Minister of Health, Labour and Welfare on 6 August, 2014, for
performance of a Safety Study of a Less-invasive Liver Regeneration Therapy Using Cultured
Autologous Bone Marrow-derived Mesenchymal Stem Cells (BMSC) for Decompensated Liver
Cirrhotic Patient, we initiated the equipping of a related data monitoring system at the Translational
Research Informatics Center (TRI Center) of the Foundation for Biomedical Research and Innovation
(BRI) in Dec. 2014, performed the procedure for acquisition of clinical research insurance, and
proceeded through the related equipping of the Center for Regenerative and Cell Therapy in January
2015 at Yamaguchi University Hospital to initiation of case registration and clinical study in February
of that year. With the enactment of the law to ensure safety in regenerative medicine, on 17 Nov, 2015,
we received approval of the protocol for provision of regenerative therapy (Protocol No. PB6150001).
Study design: Single-institution, unblinded, phase I trial
Primary endpoint: Frequency of adverse events in 24 weeks following admin of the cultured
autologous BMSCs (data analysis commissioned to a third party, the Translational Research
Informatics Center, Foundation for Biomedical Research and Innovation).

Secondary endpoint: The values at the 24th week following admin or changes from the time of the
cultured BMSC admin in: (1) Child-Pugh score, (2) Alb level, (3) serum fibrosis marker level, (4) rate
of improvement/elimination in lower-leg edema, and (5) subjective symptom score.

Inclusion criteria: (1) Child-Pugh score of 7 (grade B) or higher at two times separated by 90 days or
more and decompensated liver cirrhosis with no expectation for improvement by current internal
medicine therapies, (2) age >20 and <75, (3) T.Bil >3.0 mg/dL and <5.0 mg/dL or T.Bil <3.0 mg/dL with
no possibility for total anesthesia.

Main exclusion criteria: (1) active malignant neoplasm or malignant neoplasm for less than 1 yr free
from active malignant neoplasm disease, (2) combined risk of esophagogastric varix rupture, (3)
combined renal dysfunction (Cre >2 mg/dL), or (4) Hb <8 g/dL, Plt <50,000/uL, or PT% <40%.

Registration and admin for ten cases had been targeted for FY2016, but no serious adverse events
were found in the first three cases, so modification of the protocol was requested, and in December
2016, the target was reduced to six cases. To date, clinical trial registration, BMC culturing has been
performed for five cases and followed by cultured cell admin for four of the five. In the remaining case,
admin was not performed because the number of cultured cells did not meet the criterion. In the 6-
month observation period following cell admin in the four cases, no associated adverse events were
found. These results confirmed the safety of cell administration.

The duration of this study to date has been too short for full assessment of the efficacy of cell admin,
but it has shown a lowering of the Child-Pugh score and an increase in Alb levels.

In parallel, basic research was performed as part of the Highway Program for Realization of
Regenerative Medicine, and we compared the efficacies of the peripheral venous admin used in this
clinical study and the new hepatic artery admin in a canine liver fibrosis. The results clearly showed
the superiority of hepatic artery admin, and the clinical study has confirmed the safety of cultured
BMC admin for cases of decompensated liver cirrhosis. We are now proceeding with preparations for

a new clinical study with the hepatic artery as the route of cell admin.
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