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First  evidence  in  B-­‐cell  lymphoma
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Blinatumomab  (Blincyto)


• B-­‐lineage	
  an7-­‐tumoral	
  monoclonal	
  an7body	
  construct	
  (by	
  
Micromet,	
  then	
  Amgen),	
  a	
  bispecific	
  T-­‐cell	
  engager	
  (BiTE)	
  



CD19:  ideal  target  in  B-­‐precursor  ALL


from	
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  1989	
  

only	
  2/227	
  (0.8%)	
  
found	
  CD19-­‐	
  



Progress  in  Ph-­‐  ALL  (not  enough)


GERMANY:	
  GMALL	
  trials	
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  D,	
  2010;	
  Dombret	
  H,	
  EHA	
  2014	
  

ITALY:	
  NILG	
  trials	
  09/00	
  –	
  10/07	
   FRANCE:	
  GRAALL	
  trials	
  2003	
  -­‐	
  2005	
  

Ø  A	
  common	
  language:	
  pediatric-­‐based	
  chemotherapy	
  	
  
and	
  MRD/risk-­‐oriented	
  allotransplantaXon	
  strategy	
  



Progress  in  Ph+  ALL  (not  enough)


1.00	
  

0.75	
  

0.50	
  

0.25	
  

0.00	
  0	
   2	
   4	
   6	
   8	
   10	
  
Time	
  (years)	
  

O
ve
ra
ll	
  
Su
rv
iv
al
	
  (p

ro
po

r7
on

)	
  

38%	
  

23%	
  P=0.009	
  

IM+	
  (n=59)	
  IM−	
  (n=35)	
  

Imatinib/CHT 

Pre-imatinib 

Dasatinib monotherapy 
followed by CHT 

Dasatinib/Hyper-CVAD 
Imatinib/Hyper-CVAD vs 

Imatinib/VCR-Dexa 
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  et	
  al,	
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  2016)	
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The  challenges


•  High	
  risk	
  states	
  
–  Adverse	
  biology	
  subsets	
  
–  Very	
  poor	
  outcome	
  of	
  R/R	
  and	
  MRD+	
  	
  

•  Treatment	
  intensity	
  hard	
  to	
  increase	
  
–  Few	
  new	
  drugs	
  for	
  1st	
  line	
  	
  (Peg-­‐ASP,	
  Nela/Clofa)	
  
–  TRM	
  with	
  allo-­‐SCT	
  (15-­‐25%)	
  
–  Older	
  adults	
  



Refractory/relapsed  (R/R)  ALL  
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  N=1706)	
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Minimal  residual  disease


Berry	
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  JAMA	
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  2017	
  

(n=711)	
  

(n=1354)	
   (n=564)	
  

(n=242)	
  

1MRD	
  (-­‐):	
  20-­‐30%	
  fail	
  

2 MRD	
  (+):	
  too	
  many	
  fail	
  (despite	
  allo-­‐SCT)	
  

Bassan	
  R	
  et	
  al,	
  	
  
Clin	
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  Myeloma	
  Leuk	
  2017	
  

MRD	
  (+):	
  becer	
  outcome	
  with	
  SCT,	
  but	
  …	
  
§  Poor	
  SCT	
  realizaXon	
  (NILG,	
  GMALL,	
  GRAALL:	
  43.3%	
  -­‐	
  47.5%)	
  
§  Risk	
  of	
  subsequent	
  relapse	
  
§  TRM	
  



Targeting 
proliferation, 

apoptosis and cell 
differentiation 

pathways 
▪	
  	
  Inhibitors	
  
▪	
  	
  Agonists	
  
▪	
  	
  Differen7a7ng	
  agents	
  	
  

Targeting 
the supportive 

marrow 
microenvironment 

▪	
  	
  Inhibitors	
  

Diagnostics/molecular screening and drug sensitivity profiling 
§    ACTIONABLE TARGETS 

§   ACTIVE AGENTS and COMBINATIONS 

	
  	
  	
  	
  	
  Targeted  therapy  to  improve


▪	
  	
  Monoclonal	
  an7bodies	
  and	
  
deriva7ves	
  	
  
▪	
  	
  Chimeric	
  an7gen	
  receptor	
  T	
  cells	
  and	
  
NK	
  cells	
  	
  
▪	
  	
  Checkpoint	
  inhibitors	
  

Targeting 
B- and T-cell membrane 

antigens 

BLINATUMOMAB	
  	
  	
  	
  	
  	
  
	
  
	
  
§  R/R	
  ALL	
  
§  MRD+	
  ALL	
  (CR1,	
  >CR2)	
  
§  first	
  line	
  trials	
  in	
  Ph+	
  and	
  Ph-­‐	
  ALL 	
  	
  



LAL  2317  GIMEMA  trial  for  Ph-­‐  CD19+  B-­‐precursor  
ALL  (n=149)  

A.	
  Induc7on/consolida7on,	
  Blinatumomab,	
  MRD	
  study	
  and	
  early	
  SCT	
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B.	
  Final	
  MRD-­‐oriented	
  therapy	
  

Treatment	
  elements	
  

PEDIATRIC-­‐TYPE	
  	
  (IDR-­‐CY-­‐DXM-­‐6MP-­‐AraC)	
  

PEDIATRIC-­‐TYPE	
  	
  (HD	
  MTX-­‐AraC	
  or	
  HD	
  MTX-­‐ASP-­‐6MP)	
  
with	
  lineage-­‐targeted	
  MTX	
  (B:	
  2.5	
  g/m2)	
  

ADULT	
  -­‐TYPE	
  	
  (pre:	
  CY/PDN;	
  VCR,	
  Dex,	
  IDR)	
  

TRIPE	
  IT	
  

Pegylated-­‐	
  ASP	
  

BLINATUMOMAB	
  

PRIMARY	
  STUDY	
  ENDPOINT	
  
MRD	
  negaPvity	
  rate	
  	
  
aRer	
  blinatumomab	
  course	
  1	
  (TP3	
  vs	
  TP2)	
  



New  GIMEMA  trial  for  Ph+  ALL  (D-­‐ALBA)


DasaXnib	
  6	
  months	
  maintenance	
  

Steroid	
  pre-­‐treatment	
  

Dasa7nib	
  +	
  steroids	
  

Response	
  evaluaXon	
  (d85+)	
  

CHR	
  +	
  CMR	
   CHR	
  but	
  no	
  CMR	
  

Blinatumomab	
  28	
  μg	
  for	
  2	
  cycles	
  (maximum	
  5	
  cycles)	
  	
  

	
  No	
  CHR	
  

CMR evaluation PRIMARY	
  STUDY	
  ENDPOINT	
  

Post	
  CMR	
  treatment:	
  	
  dasa7nib/blinatumomab	
  (no	
  SCT)	
  possible;	
  strict	
  PCR	
  monitoring	
  



Conclusions  


•  Treatment	
  of	
  adult	
  ALL	
  is	
  changing/improving	
  thanks	
  to	
  targeted	
  
therapy	
  (associaXons)	
  

•  TargeXng	
  agents	
  such	
  as	
  blinatumomab	
  display	
  maximal	
  power	
  in	
  
untreated/CR1	
  paXents	
  (trials	
  open	
  worldwide)	
  

• Blinatumomab	
  resistance	
  mechanisms	
  	
  
•  Favorable	
  and	
  unfavorable	
  role	
  of	
  TEM	
  and	
  TREG	
  cells,	
  respecXvely	
  
•  Expression	
  of	
  co-­‐sXmulatory/inhibitory	
  molecules	
  (PD1,	
  PD-­‐L1,	
  …)	
  
•  Loss	
  of	
  CD19	
  expression	
  &	
  extramedullary	
  relapse	
  


