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Allogeneic hematopoietic cell transplantation (HCT) using high—-dose total body irradiation (TBI)-
or busulfan (BU)-based myeloablative conditioning regimen has been performed as the curative
therapy for a part of pediatric patients with hematological malignancies and nonmalignant diseases
resulting in increased survival rate. However, death after HCT due to early adverse events,
relapse of the disease, graft failure, mixed chimerism, and TBI or BU-related late adverse effects
are serious problems: therefore, incorporating other anti-—cancer drugs is required to improve the
conditioning regimen. Treosulfan (Treo), an analogue of BU, is expected as an anti—cancer drug
for conditioning regimen before allogeneic HCT, due to lower incidence of severe non—hematological
toxicities. Recent clinical trials of allogeneic HCT for hematological malignancies and non-—
malignant diseases using Treo—based conditioning regimens showed similar incidence of engraftment

complete chimerism, and relapse as well as survival rate compared to those using conventional
conditioning regimens. Of note, transplant-related mortality, especially that of hepatic
sinusoidal obstruction (S0S), was significantly lower. Based on these circumstances, several
European countries have approved Treo as an anti—cancer drug for conditioning regimen in
allogeneic HCT for adult patients with hematological malignancies and non—malignant diseases, and

pediatric patients with hematological malignancies since 2019. By contrast, Treo has not been
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approved in Japan.

The objective of this study is to establish a protocol for investigator—initiated study to
obtain pharmaceutical approval of Treo in Japan, through regulatory science consultation in PMDA.
Because we-have already started a negotiation with Nippon Medac Co., Ltd. To share the direction
on research and development, the possibility of realizing the clinical study is high.

In foreign countries, Treo+fludarabine (FLU) or Treo+FLU+thiotetepa (TEPA) has been used as
a conditioning regimen for pediatric patients with hematological malignancies and non—-malignant
diseases. Furthermore, body surface area (BSA)-adapted dose of Treo (i.e., BSA<O0.4 m? group, 10
g/m?/dose; BSA >0.4, <0.9 m® group, 12 g/m?*/dose; BSA >0.9 m® group, 14 g/m?/dose)has been
recommended according to the previous result of population PK analysis. On the other hand, there
are few pediatric patients with hematological malignancies and non—malignant diseases undergoing
allogeneic HCT in Japan, it will be hard to accomplish the conventional phase I trial design
which determines maximum tolerated dose by dose—escalation study. We repeated discussions with
co—investigators, a clinical pharmacology expert, and Nippon Medac Co. Ltd., based on the guidance
and advice from PMDA through four preliminary interviews between 2022 and 2023, and devised the
trial design to investigate the safety and efficacy of the conditioning regimen comprising BSA-
adapted dose of Treo+FLU, and to verify the equivalency of Treo PK between European and Japanese
children by population PK analysis, similar to European trials. The trial design was finally
finalized after the PMDA consultation meeting on December 20, 2023.

The outline of the protocol is as shown below:

1. Trial overview

Subjects will be divided into groups by BSA, and 6 subjects for each group will receive the
dose of Treo approved in European countries (12 g/m?’/dose for BSA >0.4-0.9 m® group, 14 g/m?/dose
for BSA >0.9 m?® group), in combination with FLU. If patients with BSA < 0.4 m® meet enrollment
criteria, they will be enrolled into the trial on top of 12 patients described above (10 g/m?/dose
for BSA < 0.4 m® group), after confirming that dose limiting toxicity (DLT) does not occur in at
least one subject both in the BSA >0.4-0.9 m? and BSA >0.9 m? groups. DLT-based dose modification
of Treo is not carried out.

If DLT occurs in 2 subjects in the BSA >0.4, <0.9 m? and BSA >0.9 m® group, the study will be
once stopped in both groups and Data and Safety Monitoring Board (DSMB) considers the continuance
of the trial. If DLT occurs in the BSA <0.4 m?® group, the study will be once stopped in all groups
and DSMB considers the continuance of the trial. If DLT occurs in 3 or more subjects, the trial
will be discontinued in the BSA group and only data of subjects enrolled by that time will be
analyzed. A clinically recommended dose should be comprehensively determined by evaluating the

incidence of DLT, and all the safety data, efficacy data, and pharmacokinetic profile obtained.

2. Treatment overview

All subjects will receive Treo+FLU, as shown in the following Table. Although graft-versus—
host disease (GVHD) prophylaxis is determined by each institution, the total anti—thymocyte
globulin dose of 2.5 to 5 mg/kg is recommended.



Dose day -7 day -6 day -5 day —4 day -3 day -2 day -1 day 0

Treo [10/12/14 g/m? A A A
FLU 30 mg/m? o [ ) o o o
HCT YA G

Investigational medicinal product:
Treo i.v.: 10 g/m*/d (1 x 10 g/m*/d), 12 g/m*/d (1 x 12 g/m*/d) or 14 g/m’/d (1 x 14 g/m*/d) 2-h
i.v. infusion on Days -6 to —4.
Mandatory co—medication:
FLU i.v.: 30 mg/m*/d (1 x 30 mg/m*/d) i.v. infusion on Days -7 to -3
On Days -6, -5 and -4, when Treo is also infused, FLU will be infused about 1 hour after

completion of Treo infusion.

3. Endpoint
Primary endpoint

DLT at day 28 after HCT

DLT is defined as any of the following Treo—related toxicities: (1) nephrotoxicity > grade III,
(2) neurotoxicity > grade III, (3) other nonhematological toxicity > grade III (excluding
nausea/vomiting, infections, oral mucositis, and diarrhea), all of which cannot be explained as

a toxicity, related to concomitant treatment.

Secondary endpoint

1) Engraftment rate at 30 and 100 days after HCT

2) Days to engraftment

3) Proportion of patients with complete chimerism at 30 and 100 days after HCT
4) Overall survival rate at 30 and 100 days after HSCT

5) Occurrence of hepatic SOS

6) Occurrence rate of grade II-IV and III-IV acute GVHD

7) PK of Treo

We subsequently completed drafts of trial protocol, including the description about the data
management using an electronic data collection system and facility visit monitoring, based on the
finalized trial design. We also completed drafts of statistical analysis and standard operating
procedures.

Our goal 1is to start the investigator—initiated study as soon as possible to obtain
pharmaceutical approval of Treo in Japan. Specifically, we will accomplish negotiating with the
pharmaceutical company (Nippon Medak Co., Ltd.) or external agencies, creating trial-related
documents, including informed consent form, ascent document, and investigator s brochure
constructing electronic data capture, holding the information sharing meeting with participating
facilities, and responding to review processes. This investigator—-initiated study will provide
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the evidence for pharmaceutical approval of Treo, which will aid to develop a conditioning regimen
to improve clinical outcome without late adverse events and contribute to achievement of cure
with better quality of life (i.e., the real success) for a considerable portion of pediatric

patients.



