
Graft Manipulation : Indication and 
techniques 

Dr Satya Prakash Yadav

Director- Pediatric Hemato-Oncology & BMT
Medanta The Medicity

Gurgaon



Disclosure 

• Nothing to declare 



What we will discuss?

• Graft manipulation  & indications
• Haplo Platforms – T cell Replete and deplete 
• T cells 
• TCR alpha beta/CD19 Depletion 
• Indications 
• PID  
• Thalassemia 
• Leukemia
• Inborn Error of Metabolism
• CD45 RA  Memory Add back
• Summary



Ex Vivo Optimization

Graft manipulation refers to the ex vivo (outside the body) 

processing of the stem cell product—whether bone marrow, 

peripheral blood, or cord blood—prior to infusion.

Primary Goals
• Reduce GVHD: Eliminating alloreactive T-cells.
• Improve Engraftment: Concentrating stem cells.
• Safety: Removing incompatible RBCs or reducing volume.

What is Graft Manipulation?



HLA Mismatch

Crucial for 

Haploidentical 

transplants to prevent 

severe reaction from 

mismatched antigens.

High GVHD Risk

For patients unable to 

tolerate standard 

immunosuppression or 

those at high risk of 

chronic complications.

ABO 
Incompatibility

Prevention of acute 

hemolysis in major blood 

group mismatches (e.g., 

Donor A to Recipient O).

Volume 
Reduction

Essential for small 

pediatric recipients to 

prevent fluid overload 

during infusion.

Key Indications



Physical Techniques

Basic processing methods primarily for safety and 

storage.

Immunological Techniques

Sophisticated selection using monoclonal antibodies and 

magnetic beads.

• Centrifugation: Volume reduction.
• Washing: Removal of plasma/antibodies.
• Density Gradient: Red blood cell depletion (e.g., Ficoll).

• Positive Selection: Keeping what you want (e.g., ).

• Negative Selection: Removing what you don't want 

(e.g., , ).

Categories of Manipulation



Donor cells



T cell Depletion



TCR alpha beta depletion 



TCRαβ/CD19 depleted HSCT from an HLA-haploidentical 
relative to treat children with different nonmalignant disorders

P Merli, D Pagliara, F Galaverna, et al. Blood Adv, 6 (1) (2022), pp. 281-292





HLA-haploidentical TCRαβ+/CD19+-depleted stem cell 
transplantation in children and young adults with Fanconi anemia

L Strocchio, D Pagliara, M Algeri, et al. Blood Adv, 5 (5) (2021), pp. 1333-1339



Haplo – T depleted

• Initially difficult transplants 
• Newer platforms 
• TCR alpha beta 
• BPX 501





Javid Gaziev et al. Blood Adv 2018;2:263-270

© 2018 by The American Society of Hematology



Administration of BPX-501 Following 
TCR alpha-beta T-Cell Depleted Haplo-
HSCT in Children with Thalassemia

• BPX-501 are allo T cells modified to express the inducible caspase-9 (iC9) safety 
switch 

• BPX-501 lymphocytes provides broad virus & tumor-specific immunity
• The safety switch provides the unique ability to resolve GvHD following the 

administration of rimiducid 
• It induces dimerization & activation of iC9, inducing apoptosis of BPX-501

Blood 2018 132:166; doi: https://doi.org/10.1182/blood-2018-166



Methods

•  TCR αβ/CD19 depleted haplo-HSCT was followed by infusion of donor lymphocytes 

BPX-501 in patients 

•  No post-transplant GvHD prophylaxis was employed

•  24 patients of Thalassemia median age 9 yrs (2- 14 yrs) 

•  Median follow-up -11.3 months 

•  Majority received a Bu-based conditioning regimen

•  Median CD34+ dose-20 million/kg and αβ-TCR+ cell dose-15,000/kg

•  Haplo donor was a parent in all children 

•  Median time to BPX-501 infusion was 17 days



Results

•  Primary graft failure seen in 2/24 (8.7%)

•  One patient underwent a 2nd HSCT and remains disease free at 31 months

•  22 engrafted - median time for neutrophil -15 days & platelet-12 days

• 3 patients developed  Grade 1-2 Acute GvHD  & none had chronic GVHD 

•  Rimiducid was administered in one patient with Grade 2 Skin aGvHD who 

subsequently achieved a CR

• Two patients died from infections

• DFS- 82.2%   & OS -90.7%

• CD3+ & CD4+ T cells >500 cells/ml were achieved by 180 & 270 days



CD45A depletion



Generation of alloreactivity-reduced donor lymphocyte 
products retaining memory function by fully automatic 
depletion of CD45RA-positive cells





Conclusion

• T cell depletion is  available and effective  in reducing GVHD

• TCR alpha beta/CD19 depleted haplo outcomes are good

• Cost is a barrier to access

• Viral reactivation still a problem

• CD45 RA depletion feasible 

• CD45 RA depleted  donor lymphocyte infusion add back is feasible



THANK YOU
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