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E’	
  ancora	
  proponibile	
  il	
  Trapianto	
  di	
  
Cellule	
  Staminali	
  Allogeniche?	
  



•  HSCTà the only potentially curative treatment option for patients with CLL. 
•  HSCTà should be considered in physically fit CLL patients who carry poor-

risk features, such as TP53 abnormalities, or who had a short response to 
previous immuno-chemotherapy.  

•  HSCTà significant treatment-related mortality and morbidity.  

•  New agents and alternative treatment strategies are available that 
demonstrate impressive and durable responses, even in CLL patients who 
previously might have been candidates for transplant.  

•  Until data on the long-term efficacy of novel treatment approaches mature, 
the choice of HSCT vs alternative strategies must be assessed on a patient-
by-patient basis, and treatment in the setting of randomized clinical trials 
should be pursued whenever possible.  

Clin Adv Hematol Oncol. 2015 Sep;13(9):586-94. 
New insights into hematopoietic stem cell transplantation for chronic 
lymphocytic leukemia: a 2015 perspective. 
McClanahan F, Gribben J 







Factor	
  to	
  consider	
  in	
  making	
  decisions	
  about	
  alloHSCT	
  

‘SICK	
  ENOUGH	
  	
  
TO	
  NEED	
  IT,	
  

BUT	
  WELL	
  ENOUGH	
  
TO	
  TOLERATE	
  IT’	
  



• Effec>ve	
  debulking	
  of	
  CLL	
  prior	
  to	
  alloHSCT	
  
• Majority	
  of	
  pts	
  aged	
  over	
  70	
  yrs	
  

• Concomitant	
  comorbidiKes	
  
• Poor	
  related	
  donor	
  availability	
  

• Immunosuppression	
  and	
  GVHD	
  	
  
• Morbidity	
  
• Mortality	
  
• QoL	
  
	
  



Risk  factors  for  HSCT  failure


• Host	
  related	
  
•  Age	
  
•  ComorbidiKes	
  

• Disease	
  related	
  
•  GeneKcs	
  
•  Status	
  at	
  transplant	
  	
  
•  MRD	
  (pre-­‐	
  and	
  post-­‐Tx)	
  

• Procedure	
  related	
  	
  
•  CondiKoning	
  regimen	
  
•  Quality	
  of	
  the	
  graV	
  
•  GvHD	
  prophylaxis	
  
	
  

Disease	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Therapy	
  	
  



Donor	
  
T	
  

Lymphocytes	
  



Reducing  NRM  in  AlloHSCT


• RIC	
  

• T-­‐Cell	
  Deple>on	
  
• In	
  vivo	
  (ATG)	
  
• Ex	
  vivo	
  (graV	
  processing)	
  



Study GCLLSG Seattle Boston FCGCLL Houston Heidelb. 

n 90 82 76 40 86 66 

Mucositis 3-4 6% 12% na <5% na na 

Infection 3-4 55% 60% na 48% na na 

Early death 
(< d +100) 

<3% <10% <3% 0% 3% 3% 

NRM 23% (6y) 23% (5y) 16% (5y) 27% (3y) 17% (1y) 24% (3y) 

Ext. cGVHD 55% 49-53% 48% 42% 56% 53% 

Toxicity of RIC alloSCT for CLL	
  

Dreger Blood 2013; Sorror JCO 2008; Brown Leukemia 2013;  
Michallet Exp Hematol 2013; Khouri Cancer 2011; Hahn iwCLL 2013 



Reduced-intensity conditioning lowers treatment-related 
mortality of allogeneic stem cell transplantation for chronic 

lymphocytic leukemia: a population-matched analysis  
Dreger Leukemia 2005 

	
  RIC	
  :	
  	
  
  NRM (HR 0.4; p 0.03) 

   Relapse (HR 2.7; p 0.054);  
   EFS and OS 

2.65 (0.98–7.12) 0.054 

	
  



Pts	
  	
   56	
  

Age	
  (y)	
  
Median	
  (range)	
  	
  

	
  
59	
  (30-­‐70)	
  

NHL	
  /	
  CLL	
   41/15	
  

CR/PR/REL	
   25/25/6	
  

SIB/MUD	
   30/26	
  

PB/BM	
   52/4	
  

Median	
  interval	
  	
  
Dx-­‐Tx,	
  y	
  (range)	
  

	
  
4,3	
  (0,4-­‐19,2)	
  



PLT	
   Neutro	
  

A-­‐GvHD	
   C-­‐GvHD	
  ext	
  

TRM	
  

BFR	
  protocol.	
  Results	
  	
  

RICà	
  Benda	
  (130	
  mg/m2/day	
  x	
  3	
  days)	
  +	
  FR	
  is	
  safe.	
  
Low	
  incidence	
  of	
  myelosuppression	
  and	
  a	
  low	
  incidence	
  of	
  clinically	
  
significant	
  GVHD,	
  with	
  no	
  major	
  adverse	
  events.	
  	
  
It	
  may	
  be	
  considered	
  as	
  a	
  plaaorm	
  for	
  outpa>ent	
  alloHSCT.	
  



RIC  and  TCD?




Campath	
  

•  Both	
  condiKoning	
  regimens	
  
provided	
  similar	
  NRM,	
  PFS,	
  
and	
  OS.	
  	
  

•  The	
  alemtuzumab-­‐based	
  
regimen	
  was	
  effecKve	
  in	
  
reducing	
  the	
  Chronic	
  GVHD	
  
rate	
  but	
  was	
  associated	
  with	
  
a	
  trend	
  toward	
  an	
  increased	
  
relapsed	
  rate.	
  	
  

•  InfecKon	
  rates	
  were	
  similarly	
  
high	
  for	
  both	
  cohorts	
  and	
  
contributed	
  to	
  a	
  significant	
  
proporKon	
  of	
  morbidity	
  and	
  
mortality.	
  

Condi>oning:	
  Flu+	
  Mel	
  140	
  	
  
GVHD	
  prophylaxis:	
  	
  
alemtuzumab	
  and	
  CSA	
  (cohort	
  1);	
  
CSA+MTX/MMF	
  (cohort	
  2).	
  	
  



Median	
  
serum	
  
alemtuzumab	
  
levels.	
  



…..Learning	
  from	
  T	
  cell	
  depleted	
  BMT.	
  	
  
	
  	
  	
  	
  	
  The	
  past	
  	
  

Adverse Events 
 
 
Rejection 
 
 
 
Leukemia 
Relapse  

Work hypothesis 
 
 
Myeloablation  
Immunosuppression 
 
 
 Myeloablation  
 No post-transplant 

immunosuppression 

HFTBI 14,4 Gy 
Thiotepa 
ATG 
 
 
 
HFTBI 14,4 Gy 
Thiotepa 

CounterMeasures 



Aversa F. et al. JCO 1999;17:1545 

T-Cell-Depleted HLA-Matched Bone Marrow  
Transplantation in Acute Leukemia Adult Patients 

74% 

59 

36 

14 
12 % 

28 
33 

79 

Disease-free Survival    Leukemia Relapse 

Graft rejection 0%; GvHD 0% 

Conditioning: 14.4 HFTBI, CY, ATG, TT 
Inoculum: SBA-/EN

-  bone marrow cells 
No Post-transplant immunosuppression 

SBA 
agglutin
ation 

SBA 
agglutinin 

E-rosetting 



Papadopoulos et al. Blood 1998;91:1083 

T-cell-depleted HLA-matched Bone Marrow  
Transplantation in acute myeloid leukemia adult patients 

Disease-free Survival    Relapse 

Memorial Sloan Kettering 
Cancer Centre, NY  



From BM cells to PB cells 

à 10-30 



Stem cellEffector cell

Courtesy of Yair Reisner

apoptosis 
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TCR MHC

?

??

TNFR TNF
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Donor 
Stem 
Cell 

Recipient 
Effector 
T-cell 

Fas-FasL apoptosis is associated with 
deletion of effectors by veto CTL,  
Regulatory activity of CD34+ cells is 
likely mediated by TNF-α 

When added to bulk MLRs, 
they suppress  CTLs against 
donor’s stimulators but not 
against stimulators from a 
third party.  

The «veto» effect 





GRAFT	
  COMPOSITION	
  	
  
(median	
  of	
  the	
  first	
  25	
  procedures)	
  

CD34	
   CD3 CD20 NK 

Total	
  CD3 γδ αβ 
 

cells/kg	
  
Median	
  

	
  
(Range)	
  	
  

	
  
11	
  x	
  106	
  

	
  

(5-­‐19)	
  

	
  
4.3	
  x	
  106	
  

	
  

(1-­‐35.7)	
  

	
  
4	
  x	
  106	
  

	
  

(1-­‐34)	
  

	
  
4,8	
  x	
  104	
  

	
  

(0,4-­‐37)	
  

	
  
4.8	
  x	
  104	
  

	
  

(1.8-­‐32)	
  

	
  
30	
  x	
  106	
  

	
  

(8-­‐91)	
  

HSCT Program 
University of Parma 

Efficient	
  TCRα/β+	
  cell	
  deple>on	
  
→	
  PotenKally	
  reducing	
  the	
  risk	
  of	
  GvHD	
  
	
  
Maintenance	
  of	
  stem	
  cells	
  and	
  facilita>ng	
  
cells	
  (TCRγδ	
  T	
  cells,	
  NK	
  cells)	
  
→	
  might	
  facilitate	
  engraVment,	
  
à	
  exerts	
  a	
  GvL	
  effect	
  and	
  reduces	
  the	
  risk	
  
for	
  infecKons.	
  



Days	
  post	
  HSCT	
  Days	
  post	
  HSCT	
  

Posttransplant Immunological Reconstitution (n=32) 
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HSCT Program 
University of Parma 



CMV Reactivaction 
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Patients at risk 
CMV-PCR pos 

GVHD 
YES 

GVHD  
NO 

Posaconazole  Itraconazole  
(if required) 

# # 
0 0 
0 0 
0 0 

FUNGAL  INFECTION 
Tx phase 
anti-mold 
prophylaxis 
 
IFI 

proven 
probable 
possible 

# 
0 
0 
1 

NEUTROPENIA 
(day-3 to +15) 

L-AmB 

Non Relapse Mortality 

Relapse CR 

CMV infection: 
Pre-emptive approach 
 
IFD prevention: 
L-AmB 3 mg/kg x 3/wk 

HSCT Program 
University of Parma 



	
  
	
  
	
  
Current	
  T	
  cell-­‐depleted	
  HSCT	
  strategies	
  	
  
offer	
  the	
  unique	
  opportunity	
  to	
  harness	
  both	
  
natural	
  and	
  adapKve	
  immunity	
  to	
  control	
  
infecKons	
  in	
  the	
  absence	
  of	
  GvHD.	
  	
  

Second	
  GeneraKon	
  
	
  T	
  cell	
  depleted	
  Haplo	
  HSCT	
  

HSCT Program 
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



Reisner	
  et	
  al.	
  Unpublished	
  data	
  2016	
  

Mouse	
  model	
  



Blood	
  2013	
  



Conclusioni  (1)  

• Benefici	
  da	
  nuovi	
  farmaci	
  pre-­‐trapianto??	
  	
  

•  	
  forse	
  SI	
  

• RIC/NMA	
  +	
  ex	
  vivo	
  TCD	
  	
  
•  minore	
  GvHD	
  e	
  TRM,	
  migliore	
  QoL	
  

• AlloSCT	
  come	
  pialaforma	
  per	
  successiva	
  
terapia	
  cellulare	
  adomva.	
  	
  

•  Alecchimento	
  (anche	
  con	
  chimerismo	
  misto)	
  in	
  
assenza	
  di	
  GVHD	
  (con	
  minima	
  o	
  nessuna	
  profilassi	
  
immunosoppressiva)	
  	
  

•  DLI	
  +/-­‐	
  nuovi	
  farmaci	
  



Response to donor lymphocyte infusion (DLI) in CLL	
  



Lenalidomide did not exert a 
direct effect on the apoptosis of 
leukemia cells obtained from CLL 
patients, although it indirectly 
induced their apoptosis through 
the activation of non malignant 
immune cells. 
 
Lenalidomide markedly increased 
the proliferation of NK and CD4 T 
cells.  
 
The effect of lenalidomide on NK 
cells was secondary to the 
induction of IL-2 production by 
CD4 T cells.	
  

Andrea	
  Acebes-­‐Huerta,	
  et	
  al	
  



Day	
  +	
  84:	
  Relapse	
  	
  
Day	
  +96	
  :	
  IS	
  stop,	
  Lena	
  10	
  mg/d.	
  à	
  CR	
  
	
  
He	
  has	
  been	
  monitored	
  every	
  3	
  to	
  6	
  
months	
  and	
  conKnues	
  to	
  remain	
  in	
  
complete	
  remission	
  for	
  over	
  4	
  years	
  
without	
  addiKonal	
  therapy.	
  	
  
	
  
The	
  paKent’s	
  PB	
  chimerism	
  assay	
  has	
  
persistently	
  shown	
  100%	
  donor	
  
engraVment	
  in	
  the	
  total	
  and	
  T-­‐cell	
  
fracKon.	
  







Conclusions  (2)


• The	
  tradiKonal	
  HR-­‐CLL	
  criteria	
  that	
  define	
  
HSCT	
  indicaKon	
  may	
  no	
  longer	
  be	
  valid	
  in	
  the	
  
upcoming	
  new	
  treatment	
  landscape.	
  	
  

• Meanwhile,	
  the	
  HSCT	
  opKon	
  should	
  not	
  be	
  
discarded	
  but	
  should	
  be	
  included	
  in	
  the	
  
treatment	
  decision	
  process,	
  considering	
  what	
  
is	
  known	
  and	
  what	
  is	
  sKll	
  uncertain	
  regarding	
  
different	
  treatment	
  possibiliKes.	
  	
  

	
  



•  Aspects to be considered: 

–  access to new agents,  
–  prior treatment,  
–  disease risk (R/R situation, genetics),  
–  HSCT risk (eg, donor match, frailty, and comorbidity), 
–  HSCT procedure (RIC, TCD, tolerance induction)  
–  the patient’s desires and expectations.  


