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DESCRIPTION 

 

Stem cell transplantation has long been hailed as a life-saving treatment for 

patients with hematologic malignancies and other hematologic disorders. 

Traditionally, the success of allogeneic stem cell transplantation has relied 

on finding a Human Leukocyte Antigen (HLA)-matched donor, typically a 

sibling or unrelated volunteer. However, the scarcity of matched donors has 

prompted clinicians to explore alternative donor sources, including HLA-

mismatched related donors. In this study, we delve into the evolving 

landscape of HLA-mismatched related donor transplants, highlighting their 

potential to broaden access to transplantation and improve outcomes for 

patients in need. 

The role of HLA matching in transplantation 

HLA molecules play a crucial role in immune recognition and regulation, 

making them central to the success of allogeneic stem cell transplantation. 

Matching donor and recipient HLA alleles reduces the risk of graft rejection 

and Graft-Versus-Host Disease (GVHD), two major complications that can 

significantly impact transplant outcomes. Consequently, patients without 

matched sibling donors often face challenges in finding suitable donors, 

particularly those from ethnically diverse backgrounds where donor 

registries are underrepresented. 

HLA-mismatched related donor transplants 

In recent years, advances in transplant techniques, supportive care 

measures, and immunosuppressive therapies have enabled the successful 

use of HLA-mismatched related donors in stem cell transplantation. Unlike 

matched sibling donors, HLA-mismatched related donors share only partial 

HLA compatibility with the recipient, increasing the risk of immune-mediated 

complications such as GVHD and graft rejection. However, with appropriate 
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donor selection, conditioning regimens, and GVHD prophylaxis, these risks 

can be mitigated, allowing for safe and effective transplantation. 

 

One of the key advantages of HLA-mismatched related donor transplants is the broader pool of potential donors 

available to patients, particularly those from racial and ethnic minority groups underrepresented in donor registries. 

By leveraging familial relationships and partial HLA compatibility, patients who lack matched sibling donors have a 

greater chance of finding suitable donors within their own families, thereby reducing the need for unrelated donor 

searches and minimizing transplant-related delays. 

Moreover, HLA-mismatched related donor transplants offer the potential for enhanced Graft-Versus-Leukemia (GVL) 

effects, whereby donor immune cells recognize and eliminate residual malignant cells, reducing the risk of disease 

relapse. The presence of Minor Histocompatibility Antigens (mHAs), which differ between donor and recipient due to 

HLA disparities, can stimulate donor T-cell responses against leukemic cells, providing an additional layer of anti-

tumor immunity that may not be present in matched donor transplants. 

Challenges and considerations 

Despite the promise of HLA-mismatched related donor transplants, several challenges and considerations must be 

addressed to optimize outcomes and minimize complications. Strategies to prevent and manage GVHD, such as T-

cell depletion, pharmacologic immunosuppression, and post-transplant cyclophosphamide, play a critical role in 

reducing transplant-related morbidity and mortality. Additionally, careful donor selection based on age, health status, 

and HLA compatibility is essential to minimize the risk of donor-derived complications and ensure the safety of the 

transplant process. 

Furthermore, ongoing research efforts are needed to refine transplant protocols, optimize conditioning regimens, and 

identify biomarkers predictive of transplant outcomes in the setting of HLA-mismatched related donor transplants. 

By leveraging the collective expertise of transplant physicians, immunologists, and hematologists, we can continue 

to improve the safety, efficacy, and accessibility of stem cell transplantation for patients worldwide. 

In conclusion, HLA-mismatched related donor transplants represent a promising strategy for expanding access to 

stem cell transplantation and improving outcomes for patients with hematologic malignancies and other hematologic 

disorders. By harnessing the potential of familial relationships and partial HLA compatibility, we can overcome 

barriers to transplantation and offer hope to patients in need. Moving forward, continued collaboration, innovation, 

and research are essential to further optimize transplant protocols, minimize complications, and maximize the 

benefits of HLA-mismatched related donor transplants in the era of precision medicine. 


