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Systemic sclerosis is an autoimmune disease characterized by scleroderma and multiorgan involvement.
10-20% are severe cases with systemic scleroderma and progressive major organ involvement. Intermittent
intravenous infusion therapy of cyclophosphamide (IVCY) is performed, but the effect is limited. The 5-year
survival rate for severe cases is 50 to 60%. In addition, it causes a significant decline in activities of daily

living (ADL) due to defect of fine motor skills of the fingers and respiratory dysfunction, etc., therefore,
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development of effective treatments is required.

Myeloablative high-dose cyclophosphamide combined with autologous hematopoietic stem cell
transplantation is being developed mainly in Europe and U.S.A. for the purpose of eradicating autoreactive
lymphocytes and reconstructing a normal immune system. The randomized comparative phase III clinical
trials in Europe and U.S.A. reported that the long-term recurrence-free survival and life prognosis of the
transplantation therapy group was significantly superior to that of the control IVCY group in severe
systemic sclerosis. CD34-positive hematopoietic stem cells were purified to avoid re-infusion of autoreactive
lymphocytes in these studies.

At Kyushu University Hospital, from 2002 to 2012, as a preceding study, CD34-positive cell purified
autologous hematopoietic stem cell transplantation (auto-PBSCT) was performed in 11 cases of severe
systemic sclerosis with high-dose cyclophosphamide treatment, and improved scleroderma over 5 years.
Suppression of progression of interstitial lung disease and improvement of survival rate were observed.
There were no treatment-related deaths, and the incidence of serious adverse events and infections was
similar to that in Europe and U.S.A.

Autologous hematopoietic stem cell transplantation is becoming a global standard therapy for severe
systemic sclerosis, including the description in guidelines. However, this therapy is not covered by
insurance, and CliniMACS, a device for purification of CD34-positive hematopoietic stem cells, has not yet
been approved in Japan. On the other hand, it is a rare disease, and there are no plans to conduct
commercial clinical trials in Japan. After consulting with PMDA, the clinical trial as advanced medical
treatment B was approved from August 2017.

In this study, advanced medical treatment B was performed to verify the safety and efficacy of purified
CD34-positive autologous hematopoietic stem cell transplantation with high-dose cyclophosphamide for
patients with severe systemic sclerosis in Japan. Based on the results of advanced medical treatment B, we
aimed to expand the indications of high-dose cyclophosphamide therapy for severe systemic sclerosis by
applying for medical insurance, and to obtain manufacturing and marketing approval for CliniMACS, a
CD34-positive hematopoietic stem cell purification device. We aim to introduce a new treatment for severe
systemic sclerosis, for which there was no effective treatment until now.

This study started in April 2019, and by March 2021, 12 patients has been enrolled. The study was
designed as a single-center, single-group, uncontrolled, open-label study. After obtaining informed consent,
a screening test was performed, and eligible cases were enrolled. Peripheral blood stem cells were mobilized
with cyclophosphamide 2 g/m2 x 2 days and G-CSF and were collected by performing apheresis. CD34-
positive cells were purified from the collected cells using a CD34-positive cell separator CliniMACS. A
sterility test was performed on the purified CD34-positive cells to confirm the absence of contamination
with pathogenic microorganisms. Cyclophosphamide was administered at 50 mg/kg for 4 days as a pre-
transplant treatment, and CD34-positive cells were transfused. Periodic evaluations (3 months, 6 months,
12 months after transplantation) and continuous medical care were performed until 12 months after
transplantation. The primary endpoint is the change in skin score 12 months after transplantation, which
1s a surrogate indicator of life prognosis. Skin score was evaluated by two rheumatologists and one
dermatologist. In addition, the incidence rate of adverse events, improvement rate of respiratory function,
overall survival time, etc. was evaluated secondarily to confirm the benefit and safety.

During the study period, monitoring and safety information were regularly reported. We also reported to

the external evaluation committee. In addition, we dealt with procedures for changes in accordance with
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the revision of the Enforcement Regulations of the Act on Ensuring the Safety of Regenerative Medicine
(scheduled to come into effect in April 2019). We also considered adding more facilities, but the number of
facilities that met the implementation standards was limited, and cooperation between facilities would not
be sufficient due to the COVID-19 pandemic. Therefore, we decided not to add other facilities to this clinical
study.

Ten of the 12 enrolled patients completed the follow-up period up to 12 months after transplantation
during this study period. One patient was unable to harvest sufficient autologous peripheral blood stem
cells, and the study was discontinued at that time according to the study protocol. There were no
unexpected serious adverse events and no deaths. Two patients who have not completed the observation
period underwent autologous peripheral blood stem cell transplantation in April 2022 and June 2022,
respectively, and the observation period will end 12 months later after transplantation. Since the
observation period for the final subject will end in June 2023, data will be fixed, and statistical analysis will
be performed after that. Based on this, we plan to create a summary report to complete advanced medical

care B, and ultimately aim to have this therapy covered by insurance in Japan.



