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“Balancing GvHD, GvT and opportunistic infections in haploidentical BMT” 

Abstract: Haploidentical hematopoietic cell transplantation (haplo-HCT) has emerged as a safe and effective 
alternative for patients with hematologic malignancies, particularly benefiting minority patients who are often unable 
to find a matched unrelated donor. Post-transplant cyclophosphamide (PT-CY) is the most widely applied graft-versus-
host disease (GvHD) prophylaxis regimen in T-cell replete haplo-HCT. While PT-CY has been met with great success in 
the haplo-BMT arena by suppressing GvHD, ~50% of patients without acute GvHD relapse and viral reactivations 
remain problematic. One of the strategies being explored by others to lessen relapse rates, is the dose reduction of PT-
CY. We have taken a different approach in evaluating whether partially replacing PT-CY with PT-Bendamustine (BEN) 
would be advantageous based on our extensive research that has delineated several novel immunomodulatory 
properties of BEN. Our preclinical studies supported the replacement of CY with BEN by demonstrating that PT-BEN 
was equally effective in protecting against GvHD, while enabling superior graft-versus-tumor (GvT) effects when 
compared to PT-CY. We therefore initiated and completed a Phase Ia trial which evaluated the progressive substitution 
of PT-CY with PT-BEN (NCT02996773) to determine the maximal tolerated dose demonstrating that partial 
replacement of PT-CY with PT-BEN is well tolerated and associated with significantly earlier trilineage engraftment, 
reduced incidence of chronic GvHD and improved GvHD-free-relapse-free survival (GRFS). Moreover, there was a trend 
toward a lower occurrence of grade III-IV acute GvHD, with favorable trends in immune reconstitution and a broad 
TCR-b repertoire diversity. Based on these promising findings we have transitioned to a Phase Ib to confirm safety of 
our regimen with the goal of then proceeding to a multi-center randomized Phase II trial. Our overarching hypothesis 
is that combination therapy with CY/BEN will result in favorable effects on immune reconstitution, which in turn, will 
lead to decreased GvHD without suppression of GvT resulting in improved GRFS. Since our ongoing clinical trial is 
studying day +3 CY followed by day +4 BEN, we have initiated studies to test the efficacy of CY/BEN in controlling 
xenogeneic GvHD following infusion of human PBMCs in NSG mice. Additionally, we will study the GvT effects following 
engraftment of human PBMCs in NSG mice against both lymphoid and myeloid human malignancies and determine the 
mechanisms by which the GvT effect is altered by CY compared to BEN treatment.  

 


