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Cord blood is the first choice as an alternative donor for hematopoietic stem cell
transplantation, when appropriate donors (HLA-full match or 1 locus mismatch
donors) are not available for high-risk leukemia patients in Japan. However,
there are several problems in cord blood transplantation (CBT), especially in
early phase of transplantation, such as higher infection and relapse rate and late
recovery of platelet, etc. Haplo-SCT is another alternative method and has
been developed in many countries. The problem of naked haplo-SCT is severe
graft-versus-host disease (GvHD) caused by uncontrolled alloimmune-
reactivity of donor T cells and that of T-cell depleted haplo-SCT is higher
infection and relapse rate caused by delay of immune reconstitution (IR).

Combination of HSV-TK and GCV is a well-known strategy in gene therapy
field, as “suicide gene therapy”. Bordignon et al. have already reported the
results of Phase I/1I trial of Haplo-SCT combined with HSV-TK gene modified
T cell add-back.

We are also challenging to develop it and we had experiences of the best-case
scenario and the worst-case scenario in our first two cases.

The first case is a 47 y.o. female ALL patient and IR was achieved after three
times T-cell "add-back". GvHD appeared on the same day of IR and
administration of GCV completely cured GvHD. This patient is alive without
relapse or viral/fungal infection for 10 months. The second case is a 59 y.o.
male AML patient and he died from viral infection before achievement of IR.
These two cases suggested that add-back therapy with HSV-TK gene modified
T cells is essential for successful Haplo-SCT, and HSV-TK/GCV system is
useful to control GVHD caused by add-backed T cells.

I will show the detail of the cases and will discuss the advantage of Haplo-SCT
combined with HSV-TK gene modified T cell add-back.
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