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http://www.ibri-kobe.org/fracture/

The repair of bone nonunion or delayed union remains a significant challenge, despite recent advances in
surgical techniques and implants. Current treatment of nonunion or delayed union often requires multiple
operative procedures and prolonged hospitalization which can lead to years of disability until a union is
obtained, resulting in a significant socioeconomic burden and severe deterioration in quality of life. Therefore,
more effective therapeutic strategies are required for patients with nonunion or delayed union. The main
objective of this research plan is to verify the efficacy and safety of bone and vascular regeneration therapy by
transplantation of autologous peripheral blood CD34+ cells for tibial and femoral shaft nonunion or delayed
union.

This research plan was adopted through the 4th public subscription in 2014 of the Research Grant by
AMED for the Practical Application of Regenerative Medicine, and this project started on December 3, 2014.
Firstly, we had a preparatory consultation meeting with the Pharmaceuticals and Medical Devices Agency
(PMDA) on December 17, 2014 and received advice on the clinical trial design. Next, on February 25, 2015, we
had the second preparatory meeting regarding the essential documents for the formal consultation meeting with
PMDA.

In the face-to-face, formal PMDA meeting on April 15, 2015, we obtained overall agreement with the
PMDA regarding the implementation of the clinical trial by discussing about target sites of nonunion, duration
of the study follow up, the primary and secondary endpoints and the preclinical genotoxicity test of an
investigational device. The formal PMDA meeting also clarified that we had to submit clinical trial notifications
for two investigational devices in this clinical trial. Consequently, we revised various trial-related documents
including the study protocol, the investigator’s brochure, the standards of procedures and the manuals. A
medical device company performed the genotoxicity test in accordance with the instructions from the PMDA.
We also coordinated with a company entrusted with audit and companies for laboratory tests. This clinical study
plan was approved by each institutional review board from December, 2015 to January, 2016, the final year of
this Research Grant.

Finally, clinical trial notifications were submitted to the PMDA on March 25, 2016. We promptly responded
to the 30-day-review by the PMDA for our clinical trial notifications. The clinical trial initially started in three
institutions including the Institute of Biomedical Research and Innovation (IBRI) in Foundation for Biomedical
Research and Innovation (FBRI), Kobe University and Iwate Medical University. Then, two institutions
including Kagawa University and Hyogo College of Medicine joined in May, 2016. A total of 5 institutions
participated in this multicenter clinical trial. Patient enrollment started in June, 2016 following installation of the
investigational devices, validation of the laboratory tests in a medical laboratory company, acceptance of the
system audit and development of a website for the clinical trial (http://www.ibri-kobe.org/fracture/). Until
March, 2016, written informed consent was obtained from 8 patients and 5 patients received the CD34+ cell
therapy without any safety concern.

Ryosuke Kuroda, MD, a visiting director at IBRI, was the principal investigator, along with three
co-investigators, Takahiro Niikura, MD and Tomoyuki Matsumoto, MD at Kobe University and Atsuhiko
Kawamoto, MD at IBRI. They ensured the safety and quality of the multicenter clinical trial through close
coordination with other departments such as hematology and transfusion in their institutions as well as
investigators in other clinical sites. Actually, they instructed the study-related clinical practices including

leukapheresis, CD34+ cell separation, quality inspection of the cell products and cell transplantation in each
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institution. Atsuhiko kawamoto, MD, who was also a coordinating investigator, installed the study management
office in IBRI. The management office provided the institutions with regulatory support and technical
information including manuals for clinical procedures with a shared server. The office created brochures and
established a website for patient recruitment. The office also closely cooperated with a data center and a
monitoring department in Translational Research Informatics Center (TRI) belonging to FBRI for maintaining
the data quality of this clinical trial.
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