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DESCRIPTION
Haploidentical Stem Cell Transplantation (haplo-SCT) has 
rapidly evolved as a valuable option for patients with 
hematologic malignancies who lack a fully matched donor. 
Despite its potential, one of the major obstacles to successful 
haplo-SCT is Graft-Versus-Host Disease (GVHD), where the 
donor’s immune cells attack the recipient’s tissues. Recent 
advances in immunologic manipulation, particularly the 
combination of T-Cell Receptor (TCR) alpha/beta and CD19 
depletion, are offering promising solutions to enhance the 
efficacy and safety of haplo-SCT. This approach aims to 
minimize GVHD while preserving the graft's ability to target and 
eliminate malignant cells, ultimately improving patient 
outcomes.

Challenge of haploidentical stem cell
transplantation

In haplo-SCT, the donor is a family member who shares partial 
genetic similarity with the recipient typically a parent or sibling. 
While this offers a valuable alternative when a fully matched 
donor is unavailable, the risk of GVHD remains high. GVHD 
occurs when the donor's immune cells, particularly T cells, 
recognize the recipient's tissues as foreign and mount an 
immune response, potentially leading to severe complications, 
prolonged hospital stays, and even death. Traditional approaches 
to mitigate GVHD, such as high-dose immunosuppressive 
therapies, can leave patients vulnerable to infections and relapse 
of the underlying malignancy. Therefore, improving the safety 
and effectiveness of haplo-SCT without resorting to long-term 
immunosuppression is a major focus of ongoing research.

TCR alpha/beta depletion

One of the most innovative strategies to reduce GVHD in haplo-
SCT involves the selective depletion of T cells expressing the 
TCR alpha/beta receptor. These T cells are primarily responsible 
for recognizing and attacking foreign tissues, including the 

recipient’s organs and cells. By removing these T cells from the 
donor graft, it is possible to reduce the risk of GVHD while 
retaining other immune cells capable of fighting infections and 
eliminating malignant cells.

The process of TCR alpha/beta depletion is designed to 
specifically target and eliminate the harmful T-cell populations 
responsible for GVHD, while sparing the remaining T cells, such 
as those expressing TCR gamma/delta, which are less involved 
in GVHD. This strategy has shown promise in clinical trials, 
with results indicating reduced incidence and severity of GVHD 
in patients receiving haploidentical transplants. Furthermore, 
patients often experience quicker immune reconstitution, 
reducing the need for long-term immunosuppressive therapies.

In one clinical study, patients undergoing haplo-SCT with TCR 
alpha/beta depletion had significantly improved survival rates 
compared to those who received traditional grafts, with lower 
rates of severe GVHD and reduced transplant-related mortality. 
This technique not only improves the safety of the transplant but 
also accelerates recovery, giving patients a better quality of life 
post-transplant.

CD19 depletion: Targeting malignant B cells

In addition to TCR alpha/beta depletion, CD19 depletion is 
another critical strategy being explored in haplo-SCT for patients 
with B-cell malignancies, such as Acute Lymphoblastic Leukemia 
(ALL) and lymphoma. CD19 is a surface marker found on all B 
cells, including both healthy and malignant B cells. By selectively 
removing CD19+ cells from the donor graft, researchers aim to 
prevent the proliferation of cancerous B cells post-transplant 
while reducing the risk of Post-Transplant Lymphoproliferative 
Disorder (PTLD), a potentially life-threatening complication 
linked to Epstein-Barr Virus (EBV) infection.

CD19 depletion not only targets malignant B cells directly but 
also helps in controlling the immune response. By reducing the 
number of B cells in the graft, this approach decreases the 
chances of GVHD driven by aberrant B-cell activation. This is 
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strategy may become a standard part of haplo-SCT for a broad 
range of hematologic cancers.

CONCLUSION
Haploidentical stem cell transplantation with TCR alpha/beta 
and CD19 depletion represents a significant step forward in the 
treatment of hematologic malignancies, particularly for patients 
who do not have a fully matched donor. By selectively removing 
T cells that cause GVHD and B cells that contribute to 
malignancy relapse, this approach enhances the safety and 
effectiveness of haplo-SCT. Early clinical evidence shows 
promising results, with improved survival, reduced GVHD, and 
lower relapse rates.

CHALLENGES AND CONSIDERATIONS
While the combination of TCR alpha/beta and CD19 depletion 
is promising, challenges remain. One of the main concerns is the 
potential for incomplete depletion of T cells or B cells, which 
could lead to persistent GVHD or relapse of malignancy. 
Furthermore, while this approach reduces the need for 
immunosuppressive drugs, some level of immune modulation is 
still necessary to balance GVHD risk with the patient’s ability to 
fight infections and cancers. Another consideration is the long-
term effects of TCR alpha/beta and CD19 depletion. As these 
depletion techniques are relatively new, their long-term safety 
and impact on immune function require further study.
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particularly important in patients who have a high risk of relapse 
due to residual malignant B cells after the transplant.

In clinical settings, the combination of TCR alpha/beta and 
CD19 depletion has shown encouraging results in patients with 
high-risk or relapsed B-cell malignancies. For example, a study 
on patients with refractory ALL demonstrated that CD19 
depletion significantly reduced the relapse rate of B-cell 
leukemia after transplantation, while simultaneously improving 
post-transplant immune function and reducing the risk of 
PTLD.

Clinical evidence and early outcomes

Early clinical trials have provided compelling evidence 
supporting the combination of TCR alpha/beta and CD19 
depletion in haploidentical stem cell transplantation. These 
studies have demonstrated that this approach can significantly 
improve the Overall Survival (OS) and Progression-Free Survival 
(PFS) in patients with hematologic malignancies.

A phase II trial published in Blood reported that patients 
undergoing haplo-SCT with both TCR alpha/beta and CD19 
depletion had a 1-year overall survival rate of 80%, with GVHD 
rates much lower than those typically seen in conventional 
haplo-SCT procedures. Furthermore, these patients had fewer 
instances of relapse and reduced need for immunosuppressive 
therapies. These potential results suggest that this depletion 
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