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First reported therapeutic use of human bone 
marrow cells  

New England Journal of Medicine 257:491-496 (1957) 



Hematopoietic cell transplantation for bone 
marrow failure – a simple concept 

Bone marrow – the 
blood cell “factory” 

in postnatal life 

Bone marrow is readily 
transplantable 



Bone Marrow Harvest PBSC Collection 

Cord Blood Unit 



First home of the Seattle BMT unit, late 1960’s  

http://www.ci.seattle.wa.us/neighborhoods/preservation/images/large/PacMed3DON.jpg 

Former U. S. Public Health Service Hospital 



First step is to perform HLA Typing 



What is involved in HLA typing, anyway?  

Exons 2 and 3 
in each gene 

Exon 2 

8 exons total 
~275 nt each 
TOTAL: 2,200 bp 
 
Haploid genome: 3.3 x 
109 bp 
 
< 1 x 10-6 of the genome 

Exon 2 





Hematopoiesis: some numbers 

• Each day a typical adult produces: 
– 2 x 1011 red blood cells 
– 1 x 1011 white blood cells 
– 1 x 1011 platelets 

• Over a lifetime: ~4-8 x 1015 blood cells 
• Maintenance of basal hematopoiesis requires each human 

HSC to divide ~52 times 
• Between the HSC and terminally differentiated circulating 

blood cells, there are between 17 and 19.5 effective cell 
divisions, with a net amplification of between ~170,000 and 
~720,000 

 

Rates of 
production can 
increase 10-fold 



Presenter
Presentation Notes
Slide 3: Estimated annual numbers of transplant recipients in the U.S. were compiled according to the number first transplants registered with CIBMTR. Estimates of how closely the numbers reported are representative of actual transplant activity vary according to the type of transplant and number of centers reporting data per year. Prior to 2007, all except unrelated donor allogeneic transplant facilitated by the NMDP were reported voluntarily. It was estimated that the CIBMTR captured 90% of all unrelated donor transplants performed in the US, 60-90% of related donor allogeneic transplants and 65 to 75% of autologous transplants. These estimates were extrapolated from other databases that capture transplant center activity, accreditation or hospital discharges. After 2007, the Stem Cell Transplant Outcomes Database (SCTOD) was initiated which changed reporting requirements and data capture to an electronic format. The SCTOD requires that all allogeneic transplants performed in the US be registered with CIBMTR. Data reporting of autologous transplants remains voluntary and the numbers in the CIBMTR database are estimated to be 80%. US numbers of allogeneic transplants in the CIBMTR are representative of the actual transplant activity. 
The number of autologous transplants recipients in the U.S. continue to increase, most prominently since 2010 , mainly for treatment of plasma cell and lymphoproliferative disorders extending to older patients. The annual number of allogeneic transplants recipients is also increasing surpassing 8,000 a year in the US. 




Diseases commonly treated with allogeneic 
hematopoietic [stem] cell transplantation 

Cancers 
– Acute myeloid leukemia 
– Acute lymphoblastic leukemia 
– Chronic myeloid leukemia 
– Myelodysplastic syndromes 
– Myeloproliferative disorders 
– Non-Hodgkin lymphoma 
– Hodgkin lymphoma 
– Chronic lymphocytic leukemia 
– Multiple myeloma 
– Juvenile chronic myeloid 

leukemia 

Non-malignant diseases 
– Aplastic anemia 
– Paroxysmal nocturnal 

hemoglobinuria 
– Fanconi’s anemia 
– Blackfan-Diamond anemia 
– Thalassemia major 
– Sickle cell anemia 
– Severe combined 

immunodeficiency 
– Wiskott-Aldrich syndrome 
– Inborn errors of metabolism 



Presenter
Presentation Notes
Slide 12: The most common indications for HCT in the US in 2013 were multiple myeloma and lymphoma, accounting for  52% of all HCTs. AML and myelodysplasia are the most common indications for allogeneic transplants accounting for 53% of allogeneic HCTs.
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Presentation Notes
Slides 10 & 11: The number of autologous and allogeneic transplants for treatment of malignant diseases in older patients continue to increase. Fourty-four percent of autologous transplant recipients and 22% of allogeneic transplant recipients in 2007-2013  were older than 60.  
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Slides 10 & 11: The number of autologous and allogeneic transplants for treatment of malignant diseases in older patients continue to increase. Fourty-four percent of autologous transplant recipients and 22% of allogeneic transplant recipients in 2007-2013  were older than 60.  




Presenter
Presentation Notes
Slides 13-15: After an autologous transplant, primary disease is the most commonly reported cause of death. Among allogeneic transplant recipients, unrelated donor transplants have fewer deaths related to the primary disease, however organ failure and infections are higher after unrelated donor transplants. 
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Presentation Notes
Slides 13-15: After an autologous transplant, primary disease is the most commonly reported cause of death. Among allogeneic transplant recipients, unrelated donor transplants have fewer deaths related to the primary disease, however organ failure and infections are higher after unrelated donor transplants. 





What is GVHD? 

• Graft vs. Host Disease (GVHD) 

• Occurs after bone marrow transplantation or any tissue transplantation 

• Transplanted immune cells attack host’s body cells 

• Symptoms include: 
• Rash 
• Immune-mediated pneumonitis 
• Damage to connective tissue and exocrine glands 
• Sloughing of mucosal membrane 
• Diarrhea 
• Abdominal pain 
• Nausea 
• Vomiting 
• Eye irritation 

• Can be fatal 

• Treatment includes glucocorticoids such as prednisone 



Major sites of graft-versus-host disease 

Skin 

GI Tract 

Liver 
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Presentation Notes
Slides 30 & 31: Allogeneic HCT is the treatment of choice for young patients with severe aplastic anemia and available HLA-matched sibling donor. Among the 2,670 patients receiving HLA-matched sibling donor  HCT for severe aplastic anemia between 2003 and 2013, the 3-year probabilities of survival were 89% ±1% for those younger than 20 years and 76% ± 1% for those 20 years of age or older. Among the 1515 recipients of unrelated donor HCT during the same period, the corresponding probabilities of survival were 75% ± 2% and 65% ± 2%. 
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Summary 

• Infusion of autologous and allogeneic hematopoietic 
stem cells is a standard and quite common 
procedure in contemporary hematology and 
oncology 

• Histocompatibility is determined by genetic loci both 
within the MHC on chromosome 6p and at a large 
number of minor histocompatibility loci elsewhere in 
the genome (including the Y chromosome) 

• Eradication of malignant cells in recipients of 
allogeneic HCT is mediated by the donor’s immune 
system – providing the clearest example of effective 
cancer immunotherapy 
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