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1. The aim and overview of the project

Cord blood transplantation has advantages among various hematopoietic stem cell
transplantation methodologies and is more frequently applied to treat refractory hematopoietic
malignancies. However, cord blood has limited number of hematopoietic stem cells, which frequently
results in engraftment failure.

The rationale of this project is hinged upon our in vivo finding that high expression of plasminogen
activator inhibitor-1 (PAI-1) in the bone marrow niche environment after irradiation or anti-cancer
drug administration supressed the tissue fibrinolytic system. Furthermore, PAI-1 inhibitors such as
TM5509 administered orally to mice or humanized-mice after bone marrow stem cell transplantation
lead to the activation of the tissue fibrinolytic system, and markedly promoted hematopoietic
regeneration via hematopoietic stem cell factor (c-kit ligand) liberated by this activation. The aim of
this project is to evaluate the efficacy of this novel, orally available, low-molecular-weight (LMW)
PAI-1 inhibitor (TM5509) in improving the hematopoietic function after cord blood transplantation
and to provide a new category drug, a bone marrow regeneration promoter drug for the treatment of

hematopoietic failure. Our concept to stimulate by a PAI-1 inhibitor the hematopoietic stem cells in
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patients with refractory hematopoietic malignancies, is quite innovative and enables easy usage at
low cost. TM5509 has an advantage over existing G-CSF to activate broad spectrum of hematopoietic
cells.

Since 2012, we completed TM5509 synthesis under the GMP regulation and formulation study. We
also conducted its full program of toxicopharmacological studies under the GLP regulation and, after
several strategic meetings with PMDA, completed both single- and repeated-dose phase I clinical
trials. TM5509 has been proved to be safe in healthy subjects, and phase II clinical trial at half of the
target dose (60 mg) to confirm the safety of TM5509 had been successfully accomplished. Phase I1

clinical trial at the target dose (120 mg) as step 2 was ready to start as scheduled.

2. Results from fiscal year 2016

1) Phase 2 study

As step 2, the first subject was enrolled in May 2016 in the investigator initiated trial at the target
dose (120mg). This subject showed high blood concentration of bilirubin and tacrolimus from three
days after the termination of the 7 days daily administration of TM5509. Clinical symptom was only
jaundice and neither hepatomegaly nor occlusion of the central vein of liver was observed. However,
it was reported as incidence of adverse event for hepatopathy to the IRB, PMDA and the Data and
Safety Monitoring Board. Also, thorough medical care had been performed to lower the blood
tacrolimus concentration. Gene analysis of the subject revealed that both of the two hepatic
transporters involved in bilirubin excresion were single nucleotide polymorphisms (SNPs) known to
lower the hepatic transporter activity. The subject was supposed to have very similar symptoms to
this rare syndrome known as ROTOR type hyperbilirubinemia, which show high direct bilirubin
level without harmful symptoms to the subject. It was suggested that increase in blood tacrolimus
concentration was possibley caused by the fact that one of the metabolic enzymes of tacrolimus was
non-expressing type and by the drug interaction of TM5509 for hepatic transporter inhibition. The
subject had fully recovered and was discharged from hospital, and as a consequence, the adverse
event had been revised from “hepathopathy” to “hyperbilirubinemia”. However, PMDA had ordered a
temporary halt to continue the clinical trial and we spent over half a year to answer inquiries from
PMDA (total of 8 times, 33 inquiries). Revision was made to the exclusion criteria of the protocol
adding gene analysis and the SNPs conditions, investigator’s brochure and the informed consent and
then we finally obtained permission from PMDA to restart the clinical trial at the end of January
2017. Successful engraftment had been observed in two out of three subjects in step 1 (60mg/day)
and one subject in step 2 (120mg/day), which may indicate the positive effect of TM5509
administration. Following the permission from PMDA, both the Data and Safety Monitoring Board
and the IRB of Tokai University Hospital issued permission in February, we restarted the clinical

trial.
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