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Radiation causes severe damages to tissues, but no effective treatment is currently available. Thus, novel
therapies are anticipated throughout the world. In normal cells and tissues, hematopoietic stem cells are the most
sensitive to radiation exposure, followed by skin, mucosa, and gastrointestinal tract epithelial cells. Infiltration of
macrophages induces inflammation, oxidative stress by reactive oxygen species (ROS) and cytotoxicity, and
eventually progressing to fibrosis when tissue regeneration is impossible. PAI-1 is involved in all these processes.

The applicant has found that TM5509, an orally available, small molecule drug which inhibits PAI-1
involved in thrombosis and tissue fibrosis, 1) inhibits macrophage migration, 2) promotes hematopoietic
regeneration after stem cell transplantation following radiation-induced myelosuppression, 3) shows effect in
drug-induced ROS-dependent enteritis and lung fibrosis model, 4) promotes blood vessel regeneration in
ischemic diseases, etc., and have demonstrated the possibility of PAI-1 inhibitor as an innovative drug for the
protection and the treatment of radiation-induced tissue damages in several experimental animals. Therefore, in
this project, our aim was to confirm its safety and pharmacokinetics (PK) for the phase 1 study in healthy
volunteers and obtain the proof-of-concept (POC) by demonstrating the efficacy of TM5509 for the phase 2 study
in patients after stem cell transplantation following total body irradiation (both as investigator-initiated trials).

In FY 2012, we completed 1) evaluation of investigational drug (tablet) manufacturing, 2) human metabolite
identification and establishment of human PK study measurements, 3) additional pharmacological study, 4)
investigator's brochure and protocol, 5) PMDA strategic consultation, 6) and clinical trial notification up through
to the preparation for the phase 1 study.

In FY2013, we conducted a phase 1 single-dose study with low doses (1 to 30mg) of TM5509 determined at
the previous PMDA consultation and reported the result to PMDA. Since PMDA agreed to the conduct of single
dose study over 30mg based on "Guidance For Establishing Safety in First-in-Human Studies during Drug
Development”, 30 and 60mg doses were administered.

In FY2014, a phase 1 single-dose study (30 to 180mg) was completed, confirmed the safety and
pharmacokinetics, and then conducted a PMDA consultation as requested by PMDA which was not scheduled in
the first place for the conduct the phase 1 repeated-dose study (60 and 120mg).

In FY2015, PMDA consultation was conducted for the planned phase 2 study, and started the study at Tokai
University. In the initial plan, single dose of 120mg once a day (the estimated effective dose) was selected, but
there was a requirement from the PMDA to confirm the safety of 60mg cohort (half). However, since good
efficacy could not be anticipated with the low dose (meaning that it will only be a risk to patients) etc., subject
recruitment was not successful and the safety was confirmed through the 60mg cohort by adding an
investigational site (Tohoku University),

In FY2016, at the time of conducting a study with the target dose of 120mg in two subjects (target subject
number =12), high plasma bilirubin level elevation was observed in the phase 2 study running in parallel, and it
was reported as serious adverse event (liver disorder which was amended to hyperbilirubinemia) on June 2, and
the study was discontinued under the PMDA’s direction (June 30).

However, it was reported to the PMDA that the elevated bilirubin level was due to the fact that the subject
had both gene polymorphisms OATP1B1*15 and OATP1B3 (T334G, G699A), which is the cause of decreased
hepatic bilirubin uptake, and we reported the opinion from Prof. Takigawa, Teikyo University, an authority on
liver disorders, that this can be considered as asymptomatic rotor-type hyperbilirubinemia and not a hepatic
disorder (June 23).



With regard to this project, we had received 33 inquiries in total over 8 times from the PMDA, and
amendment was made as the "exclusion criteria™ by adding “patients having the above genes”. We restarted the

study after obtaining permission from the PMDA on January 24.
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