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[Abstract] Objective This study aimed to evaluate the maintenance therapy following an anti-
CD19-CAR T-cell therapy for a B-cell acute lymphoblastic leukemia (ALL) patient who relapsed after
allogeneic hematopoietic cell transplantation (allo-HSCT) and investigate the effect of donor stem cells
and donor T lymphocyte infusion on the amplification of CD19 CAR-T cells. Methods One refractory B-
ALL patient relapsed after murine CD19 CAR- T cell therapy followed by a sibling allo- HSCT. He
underwent a humanized CD19 CAR-T cell therapy followed by donor stem cell and donor T lymphocytes
infusions as maintenance therapy in our hospital. The level of cytokines, the proportion of CD19 CAR-T
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cell, the level of CAR19 DNA expression in the peripheral blood, and the proportion of leukemia cells and
donor chimerism in the bone marrow were detected. Correspondingly, T lymphocytes from the C57 spleen
were separated to modify the CD19 CAR lentivirus and refused into C57 mice, and after 14 days, the B
lymphocytes from C57 mice were separated and refused into the same C57 mice. The CD19 CAR T cells,
B cells, and CD19 CAR gene counts in the peripheral blood were evaluated at different time points. Results
(DThe patient achieved a complete response (CR) 14 days after a humanized CD19 CAR-T therapy with
grade 1 cytokine release syndrome (CRS) and restored a donor chimerism to 99.76% . @ Following the
remission from humanized CD19 CAR-T therapy, the patient received a maintenance therapy of donor stem
cell infusion. Mild graft-versus-host disease (GVHD) manifested 24 days after infusion with an increased
proportion of CD19 CAR-T cells and an increased level of CAR19 DNA expression in the peripheral blood.
It fell with the remission of GVHD. The patient maintained CR and 99.69% donor chimerism during this
period. (3 Throughout the subsequent donor T lymphocytes maintenance therapy, mild GVHD surfaced12
days after infusion without an increased proportion of CD19 CAR-T cells and an increased level of CAR19
DNA expression in the peripheral blood. The patient maintained CR and 99.87% donor chimerism during
this period. @ In vivo experiments on C57 mice confirmed that the proportion of CD19 CAR-T cells and
the level of CAR19 DNA expression were upregulated in mice following CAR- T cell infusion,
accompanied by depletion of CD19 " B lymphocyte. After infusion of CD19* B lymphocyte cells, an
increased proportion of CD19 CAR-T cells and an increased level of CAR19 DNA expression in the
peripheral blood were observed again. Conclusions The infusion of donor stem cells and donor T
lymphocytes could be used as a maintenance treatment after CD19 CAR-T cell therapy for B-ALL patients
who relapsed after allo-HSCT. Infusion of donor stem cells induced an increased proportion of CD19 CAR-
T cells and an increased level of CAR19 DNA expression with the occurrence of GVHD. It might lead to

further elimination of minimal residual disease.
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