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Effect	  of	  HSCT	  on	  HIV/AIDS	  	  

•  AIDS	  paEents	  can	  mobilize	  HSCP	  cells	  
•  Autologous	  HSPC	  transplants	  in	  AIDS	  paEents	  engraS	  
as	  well	  as	  in	  non-‐AIDS	  paEents	  with	  similar	  Eme	  to	  
engraSment	  and	  procedure-‐related	  morbidity	  

•  CD4	  recovery	  has	  been	  documented	  post-‐allogeneic	  
HSCP	  transplantaEon	  

•  Concomitant	  agent	  use	  can	  be	  altered	  appropriately	  
•  Controlled	  phase	  II	  studies	  are	  feasible	  	  

	  
	  



Survival	  post	  auto-‐HSPC	  transplant:	  
HIV	  vs	  non-‐HIV	  with	  complete	  ablaEon	  of	  

immune	  funcEon	  

From	  Krishnan	  et	  al.	  	  BBMT	  2010;	  16:	  1302-‐08	  



Survival	  of	  HIV/AIDS	  recipients	  post	  allo-‐HSPC	  
transplant	  for	  treatment	  of	  malignancy	  

From	  Hu\er	  &	  Zaia	  Clin	  Exper	  Immunol	  2011;	  163:	  284-‐295.	  



HIV	  agent	  and	  Transplant	  Agent:	  Pharmacology	  

From	  Hu\er	  &	  Zaia	  Clin	  Exper	  Immunol	  2011;	  163:	  284-‐295.	  



CD4	  Recovery	  aSer	  Allogeneic	  HSPC	  
transplant	  

From	  Hu\er	  &	  Zaia	  Clin	  Exper	  Immunol	  2011;	  163:	  284-‐295.	  



Allogeneic	  HSCT	  in	  HIV/AIDS:	  Boston	  Cases	  

• 	  Two	  subjects,	  CCR5wt/Δ32,	  had	  HIV	  infecEon	  and	  Hodgkin	  lymphoma	  
• 	  Matched	  unrelated	  donor	  HSCT	  aSer	  reduced	  intensity	  condiEoning;	  

both	  donors	  were	  CCR5wt/wt	  
• 	  GVHD	  treated	  with	  methotrexate,	  tacrolimus/sirolimus,	  prednisone	  
• 	  ConEnued	  on	  ART	  with	  undetectable	  HIV	  levels	  by	  standard	  assay	  
• 	  CD4	  levels	  ~500	  in	  paEent	  #1	  at	  ~700d	  post-‐HSCT;	  >1000	  in	  pt	  #2	  	  

at	  ~1200d	  post-‐HSCT	  
• 	  HIV	  outgrowth	  assay	  negaEve	  at	  +d652	  (pt	  #1)	  and	  +d1266	  (pt#2)	  
• Likely	  conclusion	  is	  that	  the	  allogeneic	  effect	  has	  altered	  the	  pool	  of	  

circulaEng	  CD4	  cells	  latently	  infected	  with	  HIV	  
• 	  Only	  the	  absence	  of	  HIV	  outgrowth	  during	  cessaEon	  of	  ART	  will	  

demonstrate	  whether	  this	  effect	  has	  eliminated	  the	  latent	  HIV	  
	  

Henrich	  et	  al.	  IAS	  2012	  



RaEonale	  for	  use	  of	  Cord	  Blood	  Donors	  
• 	  It	  is	  a	  staEsEcal	  improbability	  that	  a	  matched	  unrelated	  donor	  

is	  both	  an	  adequate	  HLA	  match	  and	  CCR5Δ32/Δ32	  
	  

• 	  A	  collaboraEon	  among	  invesEgators	  from	  COH	  and	  StemCyte	  Inc	  have	  	  
joined	  with	  other	  cord	  blood	  banks	  to	  screen	  >15,000	  CB	  units	  
for	  CCR5Δ32/Δ32	  gene	  status	  
	  

• 	  A	  CCR5Δ32/Δ32	  CB	  Bank	  now	  exits	  containing	  ~120	  units;	  	  if	  all	  the	  	  
currently	  available	  CB	  banks	  were	  screened,	  there	  would	  be	  	  
~4000	  CCR5Δ32/Δ32	  available	  

• 	  CB	  transplant	  technology	  is	  undergoing	  significant	  study	  to	  improve	  	  
the	  outcome,	  including	  in	  vitro	  stem	  cell	  expansion	  methods,	  use	  of	  	  
CXCR4	  agonist	  therapy	  to	  increase	  CB	  engraSment	  efficiency,	  	  
and	  use	  of	  combined	  haploID-‐CB	  donors	  



Screening	  for	  CCR5Δ32/Δ32	  CB	  	  

Primer 1 TTCATTACACCTGCAGCTCTC 

Primer2 CCTGTTAGAGCTACTGCAATTAT  
Primer 3 TGCAGCTCTCATTTTCCATACATTA 

From	  Petz	  et	  al.	  BBMT	  2012	  in	  press	  

1	   2	  

3	  1	  



Likelihood	  of	  HLA	  matched	  CB	  Unit	  

From	  Petz	  et	  al.	  BBMT	  2012	  in	  press	  



EngraSment	  potenEal	  of	  CCR5Δ32/Δ32	  CB	  

Figure	  1A	  	  In	  vitro	  study	  of	  HIV-‐1	  PBMCs	  in	  posGransplant	  period	  from	  an	  HIV	  uninfected	  
	  pa<ent	  transplanted	  with	  CCR5Δ32/Δ32	  cord	  blood.	  The	  recipient’s	  PBMCs	  showed	  no	  	  
significant	  infec<on	  with	  either	  lab	  strains	  of	  HIV-‐1,	  BAL	  (CCR	  tropic)	  and	  NL4-‐3	  (CXCR4)	  	  
compared	  to	  a	  normal	  adult	  control.	  	  	  From	  L.	  Petz	  et	  al.	  BBMT	  in	  press	  2012	  



Proposed	  Study	  for	  CCR5Δ32/Δ32	  CB	  in	  HIV/AIDS	  	  



CondiEoning	  Regimen	  



Summary	  of	  Issues	  with	  Autologous	  Cell	  Rx	  for	  
HIV/AIDS	  

• 	  SelecEon	  of	  donor	  requires	  HLA	  compaEbility	  which	  currently	  
limits	  its	  use	  

• 	  Risk	  of	  the	  procedure	  linked	  to	  requirement	  for	  cytoreducEve	  
“space	  making”	  pre-‐infusional	  therapy	  

• 	  Risk	  of	  the	  procedure	  linked	  to	  graS	  vs	  host	  disease	  that	  can	  	  
require	  immunosuppressive	  therapy	  lasEng	  years	  

• 	  Progeny	  cells	  derived	  from	  a	  stochasEc	  selecEon	  of	  mulEpotent	  
progenitor	  cells	  

• 	  SelecEon	  of	  such	  progenitor	  cells	  might	  require	  addiEonal	  cyto-‐	  
toxic	  therapy,	  e.g.	  MGMT/BCNU	  

• 	  Complexity	  of	  the	  procedures	  required	  for	  allogeneic	  HSCT	  	  
currently	  limits	  its	  use	  to	  terEary/quarEary	  medical	  centers	  

• 	  Any	  commercial	  business	  plan	  for	  allo	  HSCT	  will	  be	  novel	  


