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ÅHistory of hematopoietic stem cell 
transplantation (HSCT)  
ðFrom first human studies to current developments  

ÅOvercoming HLA -Barriers  
ÅAdoptive T -cell therapy  
ÅSynthetic Immunology  
ÅStem Cells  
ÅGene Therapy  
ÅFuture directions of SCT  



Highlights in HSCT  

Å1957:  marrow infused 
intravenously  

Å1958:  reports of successful 
identical twin transplants  

Å1958: HLA  
Å1979: First unrelated donor  
Å1989: peripheral blood stem cells  
Å1990: first cord blood transplant  
Å1996: first non -ablative transplant  
Å2005: Haploidentical SCT  
Å2007: iPSCs 
Å2017: CAR-T cell therapy   
Å2018: Gene therapy for Ǿ- 

thalassemia 
Thomas et al J Clin Invest 1959 



HSCT 

Type of HSCT 
ÅAllogeneic  HSCT 

1. Identical twin (Syngeneic)  

2. HLA identical sibling donor  

3. HLA identical related 
(other than sibling) donor  

4. HLA matched unrelated 
donor 

5. HLA- Haploidentical  
related  donor  

Å Autologous HSCT 
 

 

Source of Graft  
 

ÅBone Marrow  

ÅPeripheral  Blood Stem  
Cells 

ÅCord Blood Stem  Cells 

 

 



Indications for HSCT 

ÅCancer: 
ïLeukemia 

ïMyelodysplasia 

ïLymphoma 

ïBreast cancer 

ïTesticular cancer 

ïOvarian cancer 

ïBrain tumors 

ïPediatric tumors 

ïMultiple myelomas 

ïSarcomas 

ïKidney cancers 

Å Non Cancers: 

ï Aplastic Anemias 

ï Metabolic disorders 

ï Autoimmune diseases 

ÅRheumatoid arthritis 

ï Juvenile and adult 

ÅMultiple Sclerosis 

ÅScleroderma 

ÅSystemic Lupus 

ï Immune deficiency 

ï Sickle cell anemia 

ï Thalassemia 

 

 



Elements of HSCT 

ÅSelection of donor 
ïBased on tissue typing of 6-10 HLA antigens in allogeneic transplantation 

ïTissue typing unnecessary in autologous transplantation 

ÅHarvest of stem cells from donor 
ïBone marrow harvest or apheresis of peripheral blood 

ÅPreparative regimen 
ïChemo-radiation for ablation and immune suppression 

ÅStem cell infusion 

ÅPost-transplant supportive care 
ïAutologous 100 days 

ïAllogeneic 180 days or longer for tolerance to develop 



HLA and HSCT 

ÅHistocompatibility Locus Antigens (HLA) are 
determinants of immunologic ñselfò and ñnot-selfò 

ïImmunologic ñpasswordò 

ïAllows for effective immune response against infections, cancer 

ÅT cell reaction to foreign HLA molecules (donor) is a 
major problem of transplantation (alloreactivity) 

ïNeed good donor and recipient match for HLA sites 

ïCause of acute rejection in organ transplant, and of GVHD in 
BMT. 

 



HLA Typing in HSCT 

ÅFamily members typed with patient 

for HLA A, B and DR 

ïLikelihood of 6/6 or 5/6 match 

depends on frequency of 

recipient HLA haplotype 

ÅLikelihood of unrelated donor 

match related to haplotype 

frequency in general population 

ïSome HLA combinations more 

frequently found among ethnic 

groups 
ÅEthnic sequestration phenomenon 



Probability of having compatible 
HSC donor 



Increasing Donor Pool Essential 

ÅTime from search to unrelated donor: 4 months 

ïOften relapse prevents coming to transplant 

ÅGreater efforts are needed to increase participation and 
minority representation in the volunteer donor pool 
(NMDP) 

ïEducation regarding safety and need 

ÅIncreasing cord blood donation may help some 

ïEveryone has umbilical cord blood they wonôt use 

ïNo risk to donate 

ïBetter reflects the local population demographics 

 



Preparation for SCT 

ÅImmune suppression and myeloablation required 
ïBone marrow  failure states require more immunosuppression  

ïImmune deficiency without empty marrow  leads to rejection. 

ÅChemotherapy induces aplasia to allow engraftment  

ÅAdditional merits of marrow ablation  

ïProvides marrow ñspaceò  

ïEradicates malignant cells 

ïReset of the recipient immune system 

ÅPreparative regimens before transplant provide 

aplasia and immune suppression 





Hematopoietic Reconstitution 

ÅBone marrow cellularity decreased months post 
transplant 

ÅImmunologic reconstruction over 100 days post 
transplant 

ïGraft-vs.-host disease (GVHD) delays immune 
reconstitution 

ÅImmune deficits expected: 

ïT cell and B cell dysfunction. 

ïLow Ig levels for three months, normal IgG and IgM by 
one year, IgA by two year 
ÅPredisposes to fungal, viral and bacterial infection 



Complications  



Outcome in pediatric ALL  



Outcome in Ǿ- Thalassemia  

OS: 95%  TFS: 92%  



The limits of success today 

 

ÅHLA-Barrier 

ÅRelapse  

ÅGVHD 

ÅInfections 

ÅRegimen related mortality 







Ex vivo T-cell depletion 



T-cell depleted haploidentical 
Transplantation in children with acute 

leukemia 

Blood 2017 Aug 3;130(5):677-685 






