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TCD Haplo-HSCT in patients with Leukemia 

Clinical problems: 
 Rejection & GvHD 

HSCT Programme 
University of Parma 

“The capacity to specifically suppress cytotoxic T-
cell precursors (CTL-p) directed against antigens of 
the veto cells themselves but not against third-party 
antigens” (Miller RG   Nature 1980;287:544-546) 

GUR et al    BLOOD, 15 MARCH 2005  

Mouse Models 

Discovery of «veto» effect and Megadose  

Immune regulatory activity of CD34+  
progenitor cells: evidence for a  
deletion-based mechanism mediated  
by TNF-α 

In vitro studies suggest that cells within the 
CD34 cell fraction are endowed with 
immune regulatory “veto like” activity that 
could facilitate their own engraftment. 
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Megadose TCD in haplo-HCT: 

Ø  can neutralize or tolerize host anti-
donor T cells, 

Ø  can facilitate engraftment 
following a MAC 

Ø  prevents GVHD in the absence of 
any post- transplant immune 
suppressive therapy.  



Challenge	  in	  HaploHSCT	  	  

•  TCD	  haplo-‐HSCT,	  with	  its	  minimal	  risk	  of	  GVHD,	  if	  combined	  
with	  a	  reduced	  intensity	  condi@oning	  (RIC)	  could	  poten@ally	  
offer	  safe	  treatment	  modality	  for:	  
– Elderly,	  	  
– Pa@ents	  with	  hematological	  malignancies	  who	  cannot	  tolerate	  harsh	  
condi@oning,	  

– Treatment	  of	  non-‐malignant	  hematological	  diseases.	  	  

HSCT Programme 
University of Parma 



Working	  Hypothesis	  	  

•  RIC	  is	  associated	  with	  
– High	  risk	  of	  graK	  rejec@on	  by	  the	  residual	  host	  T	  cells	  

•  Par-al	  TCD	  (CD3/CD19)	  is	  associated	  with	  
– High	  risk	  of	  GvHD	  due	  to	  the	  infusion	  of	  CD3	  >	  threshold	  for	  GVHD	  
(>1x105/kg	  )	  

•  PTCY	  is	  associated	  with	  
–  In	  vivo	  Deple@on	  of	  bidirec@onal	  alloreac@vity	  (HvG	  and	  GvH)	  	  

HSCT Programme 
University of Parma 



Selective	  allodepletion with	  high	  dose,	  post-‐
transplantation	  cyclophosphamide (PT/Cy)

Proliferating
ALLOREACTIVE
cells	  are	  killed

Non-‐proliferating
non-‐alloreactive
cells	  are	  spared

anti-‐CMV

anti-‐HSV

anti-‐CMV

anti-‐HSV

Luznik	  L	  et	  al,	  BBMT	  2008.	  	  



Preclinical	  data	  

Aversa	  F,	  Reisner	  Y	  et	  al,	  Blood	  Adv	  2017	  



Chimerism	  	  Level:	  
	  7-‐10	  Months	  aKer	  SCT	  

7	  mo	  

10	  mo	  

Aversa	  F,	  Reisner	  	  Y	  et	  al,	  Blood	  Adv	  2017	  

Preclinical	  data	  



ATG 6 mg/kg 

CD3/CD19 depleted 
Megadose CD34+ 

No post-Tx IS 

CD34+ cells = 15.4 x 106/kg 
CD3 T cells  =  1.1 x 105/kg 
CD19+ B cells = 4 x104/kg 
NK cells= 27 x 106/kg 

CY 
50 mg(kg  

Pilot	  clinical	  study	  	  

Luznik	  L	  et	  al,	  BBMT	  2008.	  	  



•  Pt	  #	  1	  
– 54	  y,	  male,	  MM,	  Tx	  June	  2015	  

•  Pt	  #	  2	  
– 50	  y,	  male,	  MM,	  Tx	  Nov	  2015	  

•  Pt	  #	  3	  
– 49	  y,	  female,	  HD,	  Tx	  Dec	  2016	  

Aversa et al. Blood Adv 2017 



Chimerism	  analysis	  at	  different	  -me	  points	  
	  (%	  donor	  cells	  out	  of	  the	  total	  PBMC	  and	  BM)	  	  

Aversa	  et	  al.	  Blood	  Adv	  	  2017	  

T-‐cells	  CD3+	  63%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  96%	  D	  

+36	  

T-‐cells	  CD3+	  77%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  94%D	  

+36	  

#	  pt	  1	  



Chimerism	  analysis	  at	  different	  -me	  points	  
	  (%	  donor	  cells	  out	  of	  the	  total	  PBMC	  and	  BM)	  	  

Aversa	  et	  al.	  Blood	  Adv	  	  2017	  

#	  pt	  3	  

Peripheral	  Blood	  

Bone	  Marrow	  

Total	  cells	  100%	  D	  

CD3+	  95%	  D	  
CD33+	  100%	  D	  

Total	  cells	  100%	  D	  

CD3+	  40%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  59%	  D	  

CD3+	  22%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  70%	  D	  

CD3+	  21%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  66%	  D	  

Overall	  100%	  D	  

CD3+	  22%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  69%	  D	  

CD3+	  20%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  

Total	  cells	  71.64%	  D	  

months	  
+1	  	  	  	  	  	  	  +2	  	  	  	  	  	  	  +3	  	  	  	  	  	  	  	  	  	  +4	  	  	  	  	  	  	  	  +5	  	  	  	  	  	  	  	  	  +6	  	  	  	  	  	  	  	  +7	  	  	  	  	  	  	  +8	  	  	  	  	  	  	  	  +9	  	  	  	  	  	  	  +10	  	  	  	  	  	  	  +11	  	  	  	  	  +12	  	  	  	  	  +13	  	  	  	  +14	  	  	  +18	  	  	  	  	  

CD3+	  22%	  D	  
CD33+	  100%	  D	  
CD19+	  100%	  D	  
Total	  cells	  87%	  D	  



Patient #1 

days post-HSCT 

#/
uL

 



EBV-‐specific	  CD8+	  T	  cell:	  +114d	  

0.03%	  

HLA	  status:	  
Donor	  	  	  	  	  	  	  	  A	  02,	  03	  –	  B	  35,	  08	  
Recipient	  	  A	  02,	  	  	  	  	  	  	  -‐	  	  B	  	  	  	  	  	  	  08	  

A	  02	   B	  35	  

0.001%	  

CMV-specific CD8+ T cell: +55d 

HLA status: 
Donor        A 02, 03 – B 35, 08 
Recipient  A 02,         B       08 

A 02 B 35 

Aversa	  et	  al.	  Blood	  Adv	  	  2017	  



	  Immune	  Control	  of	  
CMV	  and	  EBV	  
Reac-va-on	  	  

Aversa	  et	  al.	  Blood	  Adv	  	  2017	  



Analysis	  of	  CTLp	  against	  donor	  and	  3rd	  party	  target	  cells	  by	  INF-‐γ	  
ELISPOT	  assay	  	  

Aversa	  et	  al.	  Blood	  Avs	  2017	  



Pt	  #	  2	  
•  50	  yr,	  male,	  advanced	  MM	  with	  unfavorable	  cytogene@cs	  

(complex	  karyotype:	  50	  XY,	  +5,	  +7,	  +9,	  -‐13,	  +19,	  +21	  and	  a	  
13q14	  monosomy	  on	  FISH).	  	  

•  Previous	  therapy:	  Len-‐Dex	  ,	  tandem	  autoHSCT,	  Lena	  x	  36	  
months.	  Relapse,	  VD	  x	  8	  àvgPR	  	  

•  Nov	  2015,	  haploHSCT,	  from	  a	  cousin.	  Transient	  engraKment	  
(50%	  donor	  cells	  on	  day	  +17),	  graK	  failure	  (0.04%	  donor-‐type	  
chimerism)	  on	  day	  +30.	  Spontaneous	  rescue.	  

•  AKer	  5	  months,	  second	  haploHSCT	  (different	  donor),	  our	  
standard	  MAC+alfa/beta	  TCD	  	  

•  At	  2	  yrs:	  full	  donor,	  no	  sign	  of	  GvHD,	  very	  good	  immunological	  
recons@tu@on,	  excellent	  quality	  of	  life,	  and	  CR.	  	  



Future	  applica@ons:	  
	  

Ø Non-‐malignant	  
hematological	  
disorders	  	  

Ø solid	  organ	  
transplanta@on	  
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