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Relapse is the most frequent cause of death after allogeneic hematopoietic stem cell transplantation 

(HSCT) for acute myeloid leukemia (AML). Current strategies to treat post-HSCT relapse 

(chemotherapy and donor lymphocyte infusions) have low efficacy and are associated with graft-

versus-host disease. Second allogeneic HSCT is effective in some patients, but not in patients who 

relapse early after HSCT. New immunotherapeutic strategies, notably transgenic chimeric antigen 

receptor (CAR) T cells, have shown minimal efficacy in AML to date, whereas encouraging success in 

patients with lymphoid malignancies with a risk for significant toxicities. Moreover, the shared 

expression of CAR-targeted AML surface antigens on normal myeloid precursors can incur 

myelotoxicity.  

An alternative strategy to boost the graft-versus-leukemia effect is to infuse donor-derived T cells 

targeting tumor-associated antigen (TAA) peptides. TAA-specific CD8 and CD4 T cells play a pivotal 

role in anti-tumor immunity. However, immune surveillance system can be circumvented by leukemic 

cells that have developed a variety of immune evasion mechanisms. Most tumor cells express high 

levels of multiple TAA, which accounts for the significantly lower surveillance efficiency of single 

antigen specific T cells compared with multiple antigen-specific lymphocytes. Thus, cytotoxic T 

lymphocytes specific to multiple TAAs have a greater ability than single-T cells to effectively kill 

leukemic cells because they can compensate if one antigen is lost or edited.  

In this lecture, I will introduce a novel, multitargeted T-cell therapeutic in an attempt to decrease 

relapse after allogeneic HSCT in AML. T cells capable of recognizing the three universal antigens are 

generated to overcome the limitations of known HLA-restricted epitopes. These triple antigens-

specific T cells produce anti-leukemia immune responses, and data of early clinical trials will be 

shared. 


