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Bone	
  Marrow	
  Transplanta?on:	
  	
  	
  
The	
  Nuts	
  and	
  Bolts	
  



Hematopoie?c	
  cell	
  transplanta?on	
  for	
  bone	
  marrow	
  failure	
  
–	
  a	
  simple	
  concept	
  

Bone	
  marrow	
  –	
  the	
  
blood	
  cell	
  “factory”	
  
in	
  postnatal	
  life	
  

Bone	
  marrow	
  is	
  readily	
  
transplantable	
  



Two	
  Types	
  of	
  Bone	
  Marrow	
  Transplants:	
  	
  	
  
Allogeneic	
  and	
  Autologous	
  	
  

•  Hematopoie9c	
  stem	
  cell	
  transplanta9on	
  (HSCT)	
  is	
  derived	
  from	
  either	
  bone	
  
marrow,	
  peripheral	
  blood	
  or	
  umbilical	
  cord	
  blood	
  

•  Autologous:	
  	
  Pa9ent’s	
  own	
  stems	
  cells	
  are	
  used	
  
•  Requires	
  apheresis	
  of	
  hematopoie9c	
  stem	
  cells	
  from	
  pa9ent	
  which	
  are	
  

cryopreserved	
  
•  Pa9ent	
  receives	
  high-­‐dose	
  chemotherapy	
  with	
  or	
  without	
  radia9on	
  to	
  

eradicate	
  malignant	
  cell	
  popula9on	
  
•  Pa9ent’s	
  own	
  stem	
  cells	
  are	
  then	
  transfused	
  into	
  their	
  bloodstream	
  to	
  replace	
  

destroyed	
  9ssue	
  
•  Rejec9on	
  incidence	
  is	
  typically	
  low	
  

•  Allogeneic:	
  	
  Stem	
  cells	
  come	
  from	
  a	
  donor	
  or	
  iden9cal	
  twin	
  
•  Involves	
  two	
  people	
  where	
  donor	
  must	
  be	
  HLA	
  9ssue	
  typed	
  to	
  match	
  recipient	
  
•  Recipient	
  requires	
  immunosuppressive	
  medica9ons	
  to	
  alleviate	
  GraN-­‐versus-­‐

host-­‐disease	
  
•  Donors	
  can	
  be	
  siblings	
  or	
  family	
  members	
  or	
  unrelated	
  donors	
  that	
  match	
  

•  Immune	
  system	
  is	
  depleted	
  with	
  radia9on	
  and/or	
  chemotherapy	
  before	
  
transplanta9on	
  in	
  either	
  seQng	
  



Autologous	
  Transplant	
  



Allogeneic	
  Transplant	
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Diseases	
  commonly	
  treated	
  with	
  allogeneic	
  
hematopoie?c	
  [stem]	
  cell	
  transplanta?on	
  

Cancers	
  
–  Acute	
  myeloid	
  leukemia	
  
–  Acute	
  lymphoblas9c	
  leukemia	
  
–  Chronic	
  myeloid	
  leukemia	
  
–  Myelodysplas9c	
  syndromes	
  
–  Myeloprolifera9ve	
  disorders	
  
–  Non-­‐Hodgkin	
  lymphoma	
  
–  Hodgkin	
  lymphoma	
  
–  Chronic	
  lymphocy9c	
  leukemia	
  
–  Mul9ple	
  myeloma	
  
–  Juvenile	
  chronic	
  myeloid	
  

leukemia	
  

Non-­‐malignant	
  diseases	
  
–  Aplas9c	
  anemia	
  
–  Paroxysmal	
  nocturnal	
  

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

immunodeficiency	
  
–  Wisko[-­‐Aldrich	
  syndrome	
  
–  Inborn	
  errors	
  of	
  metabolism	
  



Condi?oning	
  Regimens	
  
Myeloabla?ve	
  
	
  
•  The	
  purpose	
  of	
  the	
  condi9oning	
  regimen,	
  which	
  is	
  the	
  chemotherapy	
  or	
  

irradia9on	
  given	
  prior	
  to	
  transplant,	
  is	
  to	
  eradicate	
  the	
  pa9ent’s	
  disease	
  prior	
  
to	
  the	
  infusion	
  of	
  HSC.	
  

•  Bone	
  marrow	
  is	
  ablated	
  with	
  dose-­‐levels	
  that	
  ensure	
  minimal	
  injury	
  to	
  other	
  
9ssues	
  

•  Allogeneic	
  transplants	
  use	
  cyclophosphamide	
  and	
  total	
  body	
  irradia9on	
  
•  This	
  allows	
  for	
  an	
  immunosuppressive	
  effect	
  that	
  prevents	
  rejec9on	
  of	
  the	
  

bone	
  marrow	
  graN.	
  

Non-­‐myeloabla?ve	
  also	
  known	
  as	
  reduced-­‐intensity	
  condi?oning	
  (RIC)	
  
	
  
•  “Uses	
  low	
  doses	
  of	
  chemotherapy	
  and	
  radia9on	
  too	
  low	
  to	
  eradicate	
  all	
  the	
  

bone	
  marrow	
  cells	
  of	
  the	
  recipient”	
  
•  Run	
  lower	
  risks	
  of	
  serious	
  infec9ons	
  and	
  transplant-­‐related	
  mortality	
  
•  “Requires	
  high	
  doses	
  of	
  immunosuppressive	
  agents	
  in	
  the	
  early	
  stages	
  of	
  

treatment,	
  less	
  than	
  for	
  conven9onal	
  transplants”	
  
•  ONen	
  associated	
  with	
  lower	
  risk	
  of	
  transplant-­‐related	
  mortality	
  
	
  
	
  
	
  



Condi?oning	
  Regimens	
  



Selected conditioning regimens of different dose 
intensities 
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Table	
  1.	
  Equipment	
  needed	
  to	
  start	
  a	
  cell	
  processing	
  lab	
  



Table	
  2.	
  Minimal	
  supplies	
  needed	
  to	
  start	
  a	
  cell	
  processing	
  lab	
  



Table	
  2.	
  Minimal	
  supplies	
  needed	
  to	
  start	
  a	
  cell	
  processing	
  lab	
  



Table	
  3.	
  Quality	
  control	
  tes?ng	
  for	
  HPC	
  products	
  



Table	
  4.	
  Cell	
  processing	
  laboratory	
  quality	
  management	
  plans	
  













What	
  is	
  GVHD?	
  

•  GraN	
  vs.	
  Host	
  Disease	
  (GVHD)	
  

•  Occurs	
  aNer	
  bone	
  marrow	
  transplanta9on	
  or	
  any	
  9ssue	
  transplanta9on	
  

•  Transplanted	
  immune	
  cells	
  a[ack	
  host’s	
  body	
  cells	
  

•  Symptoms	
  include:	
  
•  Rash	
  
•  Immune-­‐mediated	
  pneumoni9s	
  
•  Damage	
  to	
  connec9ve	
  9ssue	
  and	
  exocrine	
  glands	
  
•  Sloughing	
  of	
  mucosal	
  membrane	
  
•  Diarrhea	
  
•  Abdominal	
  pain	
  
•  Nausea	
  
•  Vomi9ng	
  
•  Eye	
  irrita9on	
  

•  Can	
  be	
  fatal	
  

•  Treatment	
  includes	
  glucocor9coids	
  such	
  as	
  prednisone	
  



Major	
  sites	
  of	
  graN-­‐versus-­‐host	
  disease	
  

Skin	
  

GI	
  Tract	
  

Liver	
  







•  Infusion	
  of	
  autologous	
  and	
  allogeneic	
  hematopoie9c	
  
stem	
  cells	
  is	
  a	
  standard	
  and	
  quite	
  common	
  
procedure	
  in	
  contemporary	
  hematology	
  and	
  
oncology	
  

•  Eradica9on	
  of	
  malignant	
  cells	
  in	
  recipients	
  of	
  
allogeneic	
  HCT	
  is	
  mediated	
  by	
  the	
  donor’s	
  immune	
  
system	
  –	
  providing	
  the	
  clearest	
  example	
  of	
  effec9ve	
  
cancer	
  immunotherapy	
  

•  Proper	
  infrastructure,	
  pa9ent	
  care,	
  and	
  management	
  
is	
  essen9al	
  to	
  ensure	
  transplant	
  success	
  

	
  

Summary	
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