
Gra$	  versus	  Host	  Disease	  
	  

Lymphoma	  Tumor	  Board	  
	  

March	  24,	  2017	  









Hematopoie)c	  Cell	  Transplanta)on	  

Condi)oning	  regimen	  

Donor	  hematopoie@c	  
cells	  

(ideally	  MHC	  matched)	  

T	  cells	  



What	  is	  Gra$	  versus	  Host	  Disease	  (“GVHD”)?	  

•  Syndrome	  observed	  in	  recipients	  of	  allogeneic	  hematopoie)c	  cells	  

•  Transplanted	  immune	  cells	  a;ack	  recipient’s	  (“host”)	  cells	  

•  Symptoms	  may	  include:	  

•  Fever	  
•  Rash	  
•  Nausea	  
•  Vomi)ng	  
•  Abdominal	  pain	  
•  Diarrhea	  
•  Eye	  irrita)on	  
•  Immune-‐mediated	  pneumoni)s	  
•  Damage	  to	  connec)ve	  )ssue	  and	  exocrine	  glands	  
•  Sloughing	  of	  mucosal	  membrane	  

•  Can	  be	  life	  threatening	  or	  fatal	  

•  Treatment	  based	  on	  glucocor)coids	  such	  as	  prednisone,	  and	  other	  agents	  



Defining	  the	  GVL	  effect:	  GVHD	  and	  relapse	  aRer	  
HLA-‐matched	  allogeneic	  BMT	  

Horowitz,	  M	  et	  al.,	  Blood	  75:	  555-‐562	  (1990)	  

Syngeneic	  

Allogeneic,	  no	  GVHD	  



Appelbaum	  F.	  N	  Engl	  J	  Med	  2007;	  357:1472-‐1475	  

Timeline	  showing	  numbers	  of	  bone	  marrow	  
transplants	  and	  advances	  in	  the	  field,	  1957-‐2006	  



The	  laws	  of	  histocompa)bility	  in	  allogeneic	  HCT	  

1.  Donor/recipient	  gene)c	  non-‐iden)ty	  for	  the	  
HLA	  an)gens	  encoded	  in	  the	  MHC	  is	  the	  
single	  most	  important	  risk	  factor	  for	  the	  
development	  of	  severe	  GVHD.	  

2.  Clinically	  significant	  GVHD	  –	  that	  can	  
some)mes	  be	  life-‐threatening	  or	  even	  fatal	  –	  
s)ll	  occurs	  in	  recipient	  of	  hematopoie)c	  cell	  
graRs	  from	  HLA-‐iden)cal	  donors.	  

WHY?	  



What	  is	  involved	  in	  HLA	  typing,	  anyway?	  	  
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T	  cells	  recognize	  short	  pep)des	  presented	  on	  
the	  cell	  surface	  by	  MHC	  molecules	  

NY-‐ESO-‐1157-‐165	  
HLA-‐A*0201	  

MBP217-‐230	  	  
HLA-‐DR2	  

CD8+	  

CD4+	  



These	  1,925	  bp	  encode	  the	  pep)de	  binding	  
regions	  of	  class	  I	  and	  II	  MHC	  molecules	  

Minor	  an)gen	  HA-‐1	  
VLHDDLLEA	  

HLA-‐A*02:01:01	  

Influenza	  A	  HA	  pep)de	  
PKYVKQNTLKLAT	  

HLA-‐DR4	  



The	  composi)on	  of	  the	  MHC-‐associated	  pep)dome	  
defines	  the	  immunologic	  iden)ty	  of	  a	  cell	  

~100,000	  MHC	  class	  I	  molecules/
cell	  (perhaps	  1	  x	  106…)	  
	  
MHC	  class	  II	  molecules	  on	  APC’s	  
	  
~10,000	  dis)nct	  pep)des	  derived	  
from:	  

• 	  nuclear	  proteins	  
• 	  cytoplasmic	  proteins	  
• 	  membrane	  proteins	  
• 	  cryp)c	  proteins…	  

Unexpected	  transla)on	  products;	  spliced	  pep)des	  



	  
	  
	  
	  
	  
	  
	  
	  

The	  composi)on	  of	  the	  MHC-‐associated	  pep)dome	  
is	  genome-‐	  and	  )ssue-‐specific	  and	  very	  dynamic	  
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Schema@c	  overview	  of	  the	  cellular	  and	  molecular	  mediators,	  
known	  and	  implicated,	  contribu@ng	  to	  the	  con@nuum	  of	  

acute	  GVHD	  and	  chronic	  GVHD	  pathology	  

Kelli P. A. MacDonald et al. Blood 2017;129:13-21 
©2017 by American Society of Hematology 



Major	  sites	  of	  acute	  gra$-‐versus-‐host	  disease	  

Skin	  

GI	  Tract	  

Liver	  



Ini@a@on	  phase	  of	  acute	  GVHD	  

Shernan G. Holtan et al. Blood 2014;124:363-373 
©2014 by American Society of Hematology 



Expansion,	  trafficking,	  and	  effector	  phase	  of	  acute	  GVHD	  

Shernan G. Holtan et al. Blood 2014;124:363-373 
©2014 by American Society of Hematology 



Treatment	  phase	  of	  acute	  GVHD	  

Shernan G. Holtan et al. Blood 2014;124:363-373 
©2014 by American Society of Hematology 



Approaches	  to	  preven@on	  and	  treatment	  of	  acute	  GVHD	  



Approaches	  to	  preven@on	  and	  treatment	  of	  acute	  GVHD	  (2)	  



Approaches	  to	  preven@on	  and	  treatment	  of	  acute	  GVHD	  (3)	  



Overall	  survival	  a$er	  diagnosis	  of	  acute	  GVHD,	  by	  grade	  	  

Mohamed L. Sorror et al. Blood 2014;124:287-295 
©2014 by American Society of Hematology 



Acute,	  late	  acute,	  chronic	  overlap,	  and	  classic	  chronic	  GVHD	  	  

Stephanie J. Lee Blood 2017;129:30-37 
©2017 by American Society of Hematology 



The frequency of involvement by chronic GVHD varies across organs and sites 
and is higher after HCT with mobilized blood cells as compared with marrow 

Mary E. D. Flowers, and Paul J. Martin Blood 
2015;125:606-615 

©2015 by American Society of Hematology 



Skin	  and	  oral	  manifesta@ons	  of	  chronic	  GVHD	  	  

Stephanie J. Lee Blood 2017;129:30-37 ©2017 by American Society of Hematology 



Diagnosis of chronic GVHD, according to the NIH 
consensus criteria 

Gérard Socié and Jerome Ritz Blood 2014;124:374-384 
©2014 by American Society of Hematology 



Severity	  of	  chronic	  GVHD:	  mild,	  moderate,	  severe	  

Stephanie J. Lee Blood 2017;129:30-37 
©2017 by American Society of Hematology 



Mechanis@c	  interven@ons	  for	  the	  preven@on	  or	  treatment	  
of	  chronic	  GVHD	  

Corey S. Cutler et al. Blood 2017;129:22-29 
©2017 by American Society of Hematology 



Prophylac@c	  regimens	  and	  treatments	  for	  chronic	  GVHD	  



Second-‐line	  treatment	  of	  chronic	  GVHD	  

Gérard Socié and Jerome Ritz Blood 2014;124:374-384 ©2014 by American Society of Hematology 
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