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Outline

1. History of stem cell transplants

2. Current clinical practice in the world and at 
UCH

3. Future cell therapies?



First attempts at 
transplants

Aplasia noted after lethal 
irradiation by atomic bombs



Early clinical studies

https://pubmed.ncbi.nlm.nih.gov/4911417/

1957-1967: 200 patients received bone 
marrow transplants after lethal 
irradiation
- First by Thomas et al (NEJM, 1957)
- 73 for aplastic anemia, 115 for heme 

malignancies, 12 for 
immondeficiency

Outcomes: 
- All died. Due to :  

- 125: graft failure
- 47: GVHD
- 28: infection or relapse

E Donnall Thomas (1920-2012):
- Professor at U Washington, then director of emeritus of 

clinical research division at Fred Hutch 
- 1990: Nobel Prize, shared with Joseph Murray (Harvard, 

first renal transplant)



HLA system: crucial to transplant success

• Human leukocyte antigens (HLA)
• Aka Major histocompatibility complex (MHC) in humans

• Set of genes on chromosome 6 that code for proteins that present 
antigens – crucial for immune recognition and function
• Individuals inherit one set of HLA genes (haplotype) from each parent

• 10 Most clinically relevant HLA genes:
• HLA A, B, C
• HLA DR, DQ, (and DP)

• Mismatch: causes graft rejection and graft-versus-host disease



Importance of HLA: GVHD and GVL

https://www.frontiersin.org/articles/10.3389/fonc.2019.01217/full

Graft versus leukemia Graft versus host disease

Graft versus leukemia effect: 
Thought to be how transplants 

actually cure people

Full match now: 10/10 HLA genes



No more breast cancer transplants

Foundation of 
Bone Marrow Donors Worldwide

Now Called WMDA



Types of stem cell transplants
Matched Unrelated Donor (MUD) or 
mismatched unrelated donor (MMUD)

Matched Related Donor 
(MRD) – 25%

Haplo Haplo

HaploHaplo

Haplo
Cord blood





NMDP WMDP – donor programs

https://wmda.info/ https://www.nmdp.org/



Donor Selection: Odds of match by ethnicity

https://www.nejm.org/doi/full/10.1056/NEJMsa1311707
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Allo transplant types by year at CU



Typical transplant course

Post-
transplant 
drug therapy

Donor 
selection

Newly diagnosed 
patient, eg MDS Pre-transplant 

testing eg MRD

Maintenance 
therapy

Conditioning 
regimen

DLI or additional cell therapy 
to boost GVL or engraftment

GVHD and Infx ppx

Disease 
monitoring post-
transplant

d0

Pre-transplant treatment 
to achieve remission

Donor cell 
harvest and 
injection
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Total allo transplants and diseases that get 
transplants at UCH

Total=867

40.95%  AML

17.19%  ALL

NHL

Aplastic Anemia

MDS

MPN

CML

MDS/MPN

CLL/SLL

Hodgkins Lymphoma

Paroxysmal Nocturnal Hemoglobinuria
Other



Transplant outcomes over time at CU

0 2000 4000 6000

0

50

100

Time (days)

P
ro

b
a
b

il
it

y
 o

f 
S

u
rv

iv
a
l 2006-2009

2010-2015

2016-2020

2020+

Overall Survival

0 2000 4000 6000

0

50

100

Time (days)

P
ro

b
a
b

il
it

y
 o

f 
S

u
rv

iv
a
l 2006-2009

2010-2015

2016-2020

2020+

Relapse Free Survival



30th overall in terms of volume of transplants

Performance metric: actual 
outcomes/expected outcomes 
based on disease classification

C.W. Bill Young Cell Transplantation Program (CWBYCTP)
Stem Cell Therapeutic Outcomes Database (SCTOD)

National Metrics 2023

https://bloodstemcell.hrsa.gov/about/contracts/stem-cell-therapeutic-outcomes-database-contract-summary


Important consideration for transplant, 
particularly in MDS:

 Does the risk of doing the transplant 
outweigh the risks of the disease?

1. Older patient, lower risk disease – transplant likely will not provide 
benefit

2. Younger, higher risk disease – transplant likely will benefit
3. Younger, lower risk disease?
4. Middle age, moderate risk disease?



Why don’t we do transplants for everyone? 
- Significant treatment related mortality (TRM)

Major causes of TRM:

1. Infections post-transplant
2. GVHD
3. Complications due to anemia and 

low platelets
4. Graft failure

Clinical trials: ongoing to reduce TRM, 
reduce GVHD, improve cure rates
- not MDS specific, but could help for 
patients with MDS



NCCN guidelines for lower-risk MDS



NCCN guidelines for higher-risk MDS



Chasing the cure: Cell therapies?

The graft-versus-leukemic effect of transplant 
is thought to be the main cure for MDS 

How can we harness this immune effect?

Proof of concept: Chimeric antigen receptor 
(CAR) T cells in Lymphoma and myeloma

- Many FDA approved, hundreds of trials 
ongoing

Barrier in myeloid diseases: stem cell disease, 
so cell therapies destroy the whole 
blood/immune system

- Can do this, but have to follow with 
transplant



CAR-T clinical trial for MDS

25% response rate in r/r AML and MDS (only 1) patients
No treatment related deaths

Emerging issue with CAR-Ts: 



Conclusions:
- Transplants are not for everyone

- can be curative but carry significant risk
- Ongoing studies in transplant to reduce relapse 

and improve safety
- CAR-Ts and other cell therapies might work, but 

several hurdles to success

THANKS/Questions?
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