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Hematopoietic stem cell transplantation (SCT) is essential to save lives in perinatal hematopoietic disorders
such as severe combined immunodeficiency (SCID), and Fanconi anemia (FA). Survival rates after SCT are
improving, but SCT-related complications can lead to death. Even in patients who are cured, there is a certain
percentage of patients whose quality of life is severely impaired due to complications, and there is a strong
need to "improve the cure rate with minimum complications" in infants who are expected to survive long-
term. In addition, with the decrease in the number of donor sources due to the declining birth rate, HLA-
haploidentical SCT (haplo-SCT) are increasing, and haplo-SCT using post-transplant high-dose
cyclophosphamide (PT-CY) have been widespread. However, in pediatric field, there are congenital diseases
for which PT-CY administration is extremely difficult, such as FA, which is highly sensitive to radiation and
anticancer drugs and has serious adverse events, and SCID, which requires emergency transplantation
immediately after delivery. Furthermore, PT-CY in addition to conditioning not only increases concerns about
acute complications such as infection and organ dysfunctions, but also increases the risk of late complications
such as secondary malignancy. To address these issues, we designed the development of haplo-SCT using
rituximab and TCRaT/B cell depletion (o T/B depleted SCT).

In afT/B depleted SCT, peripheral blood stem cells are harvested, and o T cells and B cells are reduced by
at least 3-4 logs each before transplantation. The transplantation of a sufficient number of CD34-positive cells
ensures the successful engraftment, the removal of affT cells suppresses acute graft-versus-host-disease
(GVHD), and the infusion of the T cell fraction while retaining ydT cells does not impair the anti-tumor effect
and does not increase the risk of infection. Post-transplantation lymphoproliferative disease (PTLD) is
suppressed by B cell removal and rituximab administration. a3 T/B depleted SCT is expected to compensate
for the weak points of conventional transplantation by reducing SCT-related complications and addressing the
decrease in donor sources.

Since the use of rituximab in conditioning regimen is not approved in Japan, it is necessary to conduct a
clinical trial to confirm the efficacy and safety of the drug and to enable an application for approval. However,
since there are currently no plans for company-led clinical trials, this clinical trial has to be planned and
conducted as a physician-led clinical trial. In this project, we developed a protocol for an investigator-initiated
clinical trial for patients who are difficult to receive PT-CY.

The protocol outline is as follows. The object is patients in need of hematopoietic cell transplantation for
whom only haplo-matched donors are available and who are unable to undergo PT-CY. The primary endpoint
is the event-free survival rate at 100 days post-transplant, with four events: primary graft failure, grade 3 or
higher acute GVHD, development of PTLD, and death. The number of patients is 10, and this transplantation
will be judged successful when 9 or more cases are successful according to the Bayesian inference in statistical
analysis. The protocol will be finalized after consultation with PMDA.
We have discussed with Zenyaku Kogyo, the manufacturer of rituximab, and Miltenyi Biotech, the
manufacturer of CliniMACS, and the two companies have agreed in principle that if the efficacy and safety
of this transplantation method is confirmed in investigator-initiated clinical trials, the two companies will file
a regulatory application using the clinical trial data.
If this transplantation method becomes available in Japan as a routine medical procedure, it would have the
following significance, reduction of transplant complications, reduced medical costs, address donor
shortages due to declining birth rates and aging populations, and elimination of drug lag.
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