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mesenchymal stromal cells
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Study for protocol of transplantation of umbilical cord mesenchymal stromal cells
Safety assessment of transplantation of umbilical cord mesenchymal stromal cells
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Study for neurological prognosis of neonatal cerebral palsy
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leukomalacia
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Professor Haruo Shintaku (Osaka City University Graduate School of Medicine) established a production and supply
setup for umbilical cord blood-derived mesenchymal stem cells (MSC) to be used in physician-led clinical trials on
cerebral palsy, together with research groups of the co-investigators Tokiko Nagamura (Department of Cell
Processing and Transfusion, IMSUT Hospital, The Institute of Medical Science, The University of Tokyo), Makoto
Nabetani (Department of Pediatrics, Yodogawa Christian Hospital), Takashi Hamazaki (Osaka City University
Graduate School of Medicine), Shinichi Watabe (Perinatal Center, Kurashiki Central Hospital) and Akira Oka

(Department of Pediatrics, The University of Tokyo). This research work has been carried out in association with the
3



AMED Study (Development of novel immunotherapy and regenerative medicine using formulations of umbilical
cord blood and umbilical cord-derived mesenchymal stem cells), and H26-Regeneration, General-010, leader Tokiko
Nagamura: Nagamura Group. With regard to making medical products out of allogeneic umbilical cord-derived MSC
from healthy persons, the Nagamura group had PMDA pharmaceutical affairs consultations (face-to-face clinical trial
consultations) regarding severe and acute graft-versus-host disease (GVHD) and arrived at a broad agreement on
quality, safety and non-clinical research items. Then, the group examined the addition of in-process tests,
specifications tests and characterization items to be used in physician-led clinical trials on umbilical cord-derived
MSC for treating neonatal cerebral palsy. The co-investigators Nagamura, Nabetani, Oka and others, along with the
principal investigator, had prior assessment consultations and face-to-face clinical trial consultations (in writing) of
the pharmaceutical affairs consultation on R&D strategy at PMDA. In the prior assessment consultations, the PMDA
opined that non-clinical pharmacological safety tests specific for neonates are not particularly required. In the face-
to-face clinical trial consultation, an agreement was reached on adding tests to verify, through real-time PCR, the
gene expression of hepatocyte growth factor (HGF) and brain-derived neurotrophic factor (BDNF), which were seen
to be elevated in animal models of neuropathy studied so far and also in vitro, as a standard feature. Apart from this,
with the additional support received, the group conducted tests to rule out non-specific viruses and confirm the safety
of the medical product.

The research groups of co-investigators Akira Oka and Satoshi Kusuda (Department of Neonatology, Tokyo Women’s
Medical University) held a seminar on the prevention of cerebral palsy, where they invited Professor Kim from Seoul
University of South Korea to deliver special lecturer on neonatal encephalopathy and its treatment. They also
discussed international joint research. They organized a symposium at the American Academy of Pediatrics (PAS
2017) where they discussed the status of treatment in Japan and other parts of the world and on the basis of the latest
information they obtained, they made some adjustments in their treatment protocol.

Co-investigator Atsuko Taki (Department of Pediatrics and Developmental Biology, Tokyo Medical and Dental
University) intraperitoneally administered allogenic, healthy person-derived MSC that had been cultured and
prepared by co-investigator Nagamura and her associates to a mouse model of periventricular leukomalacia and found
that the MSC had the effect of reducing neurological symptoms, although the cells had not reached the brain. The
principal investigator and his associates examined the effectiveness and safety of MSC in the mouse model and rat
model of neonatal HIE using the MSC obtained from co-investigator Nagamura and confirmed that they were safe in
these two animal models of this disease. They showed that the effectiveness was about the same in the two models,
but have also pointed out some differences. As the action mechanism of this cell therapy, they confirmed that it
improved cerebral blood flow in the acute phase and that it suppressed the activation of microglia.

Co-investigator Rintaro Mori (Department of Health Policy, National Center for Child Health and Development)
examined the study using a combination of innovative techniques, although implementation of a clinical study on the
treatment of a rare disease generally poses difficulties. Based on his studies, the Phase 1 study, which examines the
safety of the treatment, will be planned and executed by employing creativity, such as using the technique of
minimizing the required sample size and making it a multi-center joint study that leverages a network in order to

maximize the number of cases that might require the new treatment.
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