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Hematopoietic cell transplantation (HCT) is an important 

and potentially curative treatment option for a wide variety 

of malignant and nonmalignant diseases.







Types of Transplant

 Autologous (your own cells)

 Allogeneic 

 cells from another person 

 Sibling

 Unrelated Donor

 Parent or relative

 or source: Umbilical cord

Hematopoietic Progenitor Cell 

Sources

 Bone Marrow

 PBSC (peripheral blood stem cells)

 Umbilical Cord













Best Allogeneic Blood/Bone Marrow Donor is a 

brother or sister

 Only 25% of patients are that 

lucky!

 There is a 1 in 4 chance that any 

child will match another child of 

the same parents

 Major obstacle in the treatment of 

patients who would benefit from 

an allogeneic transplant.

 In 1986, the National Marrow Donor 

Program (NMDP) was established

 At present, there are over 25 

million donors registered 

worldwide

Donor Availability...















 An HLA-identical sibling is considered a donor of first choice

 For patients with hematological malignancies ,transplantation from fully HLA-MUD 

(8/8 or 10/10) is not inferior to transplantation from HLA-identical siblings in terms 

of EFS.

 The choice of alternative donors (haploidentical related donors, cord blood,

mismatched unrelated donors) depends on center experience, urgency of transplant

procedure, and detection of donor-specific anti-HLA antibodies.

 For pediatric patients and patients with nonmalignant disorders, BM is the 

preferred stem cell source.

 For adult patients with hematological malignancies, survival outcome after

HSCT with PBSC and BM is comparable.

 In URD transplantation, donor age is probably the most relevant non-HLA donor 

factor.



Transplant Process (5 steps)

(1) Conditioning

(2) Stem cell infusion

(3) Neutropenic phase

(4) Engraftment phase

(5) Post-engraftment period



conditioning

The purpose of the preparative 

regimen is:

 To provide adequate 

immunosuppression to prevent 

rejection of the transplanted graft

 To eradicate the disease for which 

the transplant is being performed

 Myeloablative

 Nonmyeloablative

 Reduced intensity

Optimal Conditioning….







Why Does GVHD Occur?

 Donor immune cells 

contained in the allograft 

mount an attack against 

the recipient antigens

 Cells in the graft see 

recipient tissue as foreign

 Immunocompetent cells 

begin to attack host cells 

both normal and those 

damaged by illness or by 

the preconditioning

Causes and Risk Factors

 Incompatible HLA match

 Older age of recipient and/or donor

 Multiparous female donor to male 

recipient

 Stem cells from peripheral blood 

rather than bone marrow or UCB

 Ineffective GVHD prophylaxis

 Intense preconditioning

 CMV serostatus

Nassereddine. Anticancer Res. 2017;37:1547. Zeiser. NEJM. 2017;377:2167. Copelan. Blood Rev. 2019;34:34 Slide credit: clinicaloptions.com

GVHD…

http://www.clinicaloptions.com/




Clinical Onset of GVHD Syndrome After AlloHCT

NCI cGVHD Consortium. 

Acute GVHD: rash, GI, liver Chronic GVHD: skin, eyes mouth, GI, liver, 
musculoskeletal, lungs, GU

Alloreactivity

Immunodeficiency
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Immune Competence

 Immunologic recovery is delayed up to 3 months after autologous HCT and up 

to a year after allo-HCT

 Factor such as T cell depletion, alternative donor transplantation, and need 

for ongoing immune suppression delay recovery

 Vigilance against infection including proper precautions, vaccinations, and 

prophylactic medications are mandatory

Immunologic Recovery…





Relapse….




