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Bi-specific 
MoAb 

(CD19 & 
CD3) 

Immuno-oncology 
•  Antibodies, ADCs, immunotoxins, BiTEs, DARTs, CAR-T cells 

Jabbour E, et al. Blood. 2015;125(26):4010-4016. 



Expression	  of	  surface	  an=gens	  in	  ALL	  

*Data	  from	  the	  GMALL	  central	  
immunophenotyping	  	  (E.Thiel	  and	  

S.Schwartz,	  Berlin,	  Germany,	  personal	  
communica=on).	  LBC,	  lymphoblas=c	  cells	  
Hoelzer	  D.	  Hematology	  2011:243–249	  
	  Mar=nelli	  et	  Al.	  personal	  comunica=on	  

Expression	  on	  >20%	  of	  LBC	  	  

Surface	  an7gen	   ALL	  subtype	   Thiel,*	   Raponi,	  	   Mar7nelli	  **	  

CD19	   B-‐precursor	  
Mature	  B-‐ALL	  

95%	  
94%	  

100%	  
100%	  

CD20	   B-‐precursor	  
Mature	  B-‐ALL	  

41%	  
86%	  

22–30%	  
100%	  

CD22	   B-‐precursor	  
Mature	  B-‐ALL	  

60–85%	  
69%	  

93–96%	  
100%	  

CD200	   B-‐precursor	  
CRLF2	  	  Hi	  
T-‐precursor	  
Ph+	  ALL	  

95%**	  
	  

CD52	   B-‐precursor	  
T-‐precursor	  

79%	  
77%	  

	  
	  

CD123	   B-‐precursor	  	  
T-‐precursor	  
Ph+	  ALL	  
	  

93%	  **	  



CD123+	  hematological	  malignancies	  

CD123=	  	  Interleukin-‐3	  receptor	  

CD123	   is	   expressed	   in	   a	   variety	   of	   hematological	   neoplasms	  
including:	  
•  Blas7c	  plasmacytoid	  dendri7c	  cell	  neoplasm	  (BPDCN),	  
•  Acute	  myeloid	  leukemia	  (AML),	  	  
•  Acute	  lymphoblas7c	  leukemia	  (ALL),	  	  
•  Chronic	  myeloid	  leukemia	  (CML),	  	  
•  Hodgkin’s	  lymphoma	  	  
•  Hairy	  cell	  leukemia	  	  

IL-‐3	  is	  a	  pleiotropic	  cytokine,	  mainly	  produced	  by	  ac=vated	  T-‐lymphocytes,	  regula=ng	  the	  
func=on	  and	  produc=on	  of	  hematopoie=c	  and	  immune	  cell	  



Diagnosis % CD123 positive pts  
(n=pts number) 

References 

AML >95 (n>500) Jordan et al, 2000; Munoz et al, 
2001; DeSmet et al, 2012; Ehninger 
et al. 2014; Adelini et al, 2015 

CML >70 (n=42) 
~ 100% for CML in blast crisis 

Florian et al, 2006; Nievergall et al., 
2014 

Myelodysplastic 
syndrome 

54 (n=84) Orazi et al, 2006; Florian et al, 2006; 
Yue et al, 2010; Xie et al, 2010; 
DeSmet et al, 2012; Zhang et al, 
2015 

Blastic Plasmacytoid 
DC neoplasm 
(BPDCN), leukemia 

100 (n>160) Garnache-Ottou et al, 2009; 
Kharfan-Dabaja et al, 2013; Fanny et 
al, 2014; Pemmaraju et al, 2015 
ASH; Poret et al, 2015 ASH 

B-ALL 92 (n>300) 
Very high levels in hyperdiploid 
B-ALL 

Munoz et al, 2001; Djokic et al., 
2009; Hassanein et al., 2009; 
Coustan-Smith et al., 2011 

CD123 Expression in Heme Malignancies from Literature 

6	  

CD123+	  and	  hematological	  malignancies	  



Diagnosis % CD123 positive pts  
(n=pts number) 

References 

T-ALL 42 (n=72) 
83% in early T-precursor ALL 

Due et al, 2015; Hellman et al 2016 

Hairy cell leukemia 100 (n=140) Munoz et al, 2001; Del Giudice et al, 
2004; Venkataraman et al, 2011 

Hodgkin Lymphoma 60 (n=59) Fromm, 2011 

Systemic Mastocytosis 64 (n=69) for all subtypes 
100% (n=10) for ASM subtype 

Pardanani et al., 2015; Pardanani et 
al., 2016 

CD123 expression, Cont’d, 2 
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Plasmacytoid dendritic cell (PDC)  
neoplasm as model to study CD123+ 

hematologic malignancies and to study 
the metastatic process 



Two	  dis=nct	  forms	  of	  neoplasms	  derived	  from	  plasmacytoid	  
dendri=c	  cells	  (PDC)	  exist:	  	  
	  
1) Mature	  PDC	  prolifera=ons	  associated	  with	  myeloid	  neoplasms	  

2)  Blas=c	  PDC	  neoplasms	  (BPDCN)	  

Plasmacytoid	  dendri7c	  cells	  (PDC)	  	  



Blas7c	  plasmacytoid	  dendri7c	  cell	  
neoplasm	  as	  a	  model	  

Blas=c	  plasmacytoid	  dendri=c	  cell	  neoplasm	  consists	  of	  clonal	  prolifera7on	  of	  
plasmacytoid	  dendri7c	  cells	  precursors.	  	  

The	   striking	   cutaneous	   tropism	   of	   blas=c	   plasmacytoid	   dendri=c	   cell	   neoplasm	   and	  
localiza=on	  in	  the	  bone	  marrow	  

Frequent	  evolu=on	  in	  AML	  



No	   specific	   karyotypic	   abnormali=es	   are	   found	   in	   PDCs	   neoplasm,	   but	   complex	  
chromosomal	   aberra=ons	   oben	   occur,	   with	   six	   major	   recurrent	   chromosomal	   targets,	  
represented	  by	  5q	  (72%),	  12p	  (64%),	  13q	  (64%),	  6q	  (50%),	  15q	  (43%),	  and	  9	  (28%)	  

Frequent	  genomic	   loss	   involving	   tumor	  suppressor	  genes	  or	  genes	   related	   to	   the	  G1/S	  
transi7on	   have	   been	   reported	   the	   most	   recurrent	   being	   represented	   by	   dele=ons	   of	  
CDKN2A	  (27%	  of	  cases).	  

TET2	   is	   the	  most	  common	  mutated	  gene	   (36	   to	  80%	  of	  cases)	   in	  blas=c	  plasmacytoid	  
dendri=c	  cell	  neoplasm	  

Targeted	  sequencing	  iden=fied	  deleterious	  muta=ons	  of	  IKZF3	  and	  ZEB2	  genes	  (12–16%),	  
previously	  unreported	  in	  human	  leukemia.	  

Gene7c	  and	  molecular	  findings	  in	  PDCs	  



SL-401 





















A phase 2, open-label, BASKET 
study of SL-401 in combination 

with standard of care for relapsed/
refractory CD123 highly positive 

neoplasms.  
NEXT in Leukemia trial  

( Non Company trial  
(Support STEMLINE approved) 

Opening	  and	  Enroling	  	  
CMS	  -‐IRCCS	  Meldola	  approved	  	  	  





















Flotetuzumab	  	  
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Interim	  Results	  from	  a	  Phase	  1	  First-‐in-‐
Human	  Study	  of	  Flotetuzumab,	  a	  CD123	  x	  

CD3	  Bispecific	  DART®	  Molecule,	  in	  AML/MDS	  

Norbert Vey, Jan K. Davidson-Moncada, Geoffrey L. Uy, David Rizzieri, H. 
Jean  Khoury, Matthew C. Foster, John Godwin, Max S. Topp, Giovanni 
Martinelli, Fabio Ciceri, Matteo G. Carrabba, Geert Abraham Huls, Antje 
Wegener, Kathy Tran, Michele Shannon, Jichao Sun, Jon M. Wigginton, John 
F. DiPersio 

September 10, 2017 
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IL-‐3	  Receptor	  α	  (IL-‐3Rα):	  CD123 

•  Low	  affinity	  ligand	  binding	  subunit	  of	  IL-‐3R	  	  
•  Binds	  IL-‐3	  and	  heterodimerizes	  with	  common	  β	  
subunit	  of	  GM-‐IL-‐5-‐IL-‐3	  receptor	  complex	  to	  
induce	  prolifera=ve	  and	  an=-‐apopto=c	  signaling	  

•  Differen=ally	  overexpressed	  in	  93%	  of	  AML	  
pa=ents	  

•  CD123	  is	  expressed	  on	  AML	  LSC	  
•  Correla=on	  between	  CD123+	  cells	  frequency	  and	  
prognosis	  

Disease	   CD123	  
Posi7vity	  

AML	   93%	  
MDS	   >50%	  
CML	   >50	  -‐	  77.5%	  

B-‐cell	  ALL	   80	  -‐	  99%	  
Classical	  
Hodgkin’s	  
Lymphoma	  

50	  -‐	  60	  %	  

Hairy	  Cell	  
Leukemia	   100%	  

CLL	   10%	  
Systemic	  

Mastocytosis	   >50	  -‐	  100%	  

pDC	  Leukemia	   100%	  

Jordan,	  et	  al.	  Leukemia.	  2000	  Oct;	  14(10):1777-‐84;	  Jin,	  et	  al.	  Cell	  Stem	  Cell	  2009	  Jul	  2;5(1):31-‐42;	  Munoz,	  et	  al.	  Haematologica	  2001	  
Dec;86(12):1261-‐9;	   O’Brien	   and	   Rizzieri	   Cancer	   Invest	   2013	  May;31(4):215-‐20;	   Testa,	   et	   al.	   Blood.	   2002	   Oct	   15;	   100(8):2980-‐8;	  
TeRamanS,	  et	  al.	  Br	  J	  Haematol	  2013	  May;	  161(3):398-‐401;	  Vergez,	  et	  al.	  Haematologica	  2011	  Dec;96(12):1792-‐8	   
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Flotetuzumab:	  CD123	  x	  CD3	  Bispecific	  DART®	  Protein 

•  DART	  bispecific	  plaiorm	  
– Mul=ple	  applica=ons	  across	  different	  diseases	  
– Predictable	  manufacturability	  
– Long-‐term	  stability	  
– ‘Plug	  and	  Play’	  flexibility	  
– Ability	  to	  tailor	  half-‐life	  and	  valency	  

• Mul=ple	  DART	  molecules	  in	  clinical	  tes=ng	  
•  Flotetuzumab	  (MGD006/S80880)	  mode	  of	  
ac=on:	  
redirected	  T-‐cell	  killing	  of	  CD123+	  Cells	  

•  Flotetuzumab	  has	  short	  half-‐life,	  requiring	  
con=nuous	  infusion	  

“An7-‐CD123”	   An7-‐CD3	  

Tumor	  
Cell	  

T	  Cell	  Target	  
Cell	  

Killing	  

•  Ac7va7on	  
•  Cytokine	  release	  
•  Expansion	  
•  Differen7a7on	  

CD123	  x	  CD3	  DART	  

Tumor	  
Cell	  

Root,	  et	  al.	  AnSbodies	  2016,	  5,	  6	  
Chichili,	  et	  al.	  Sci	  Transl	  Med.	  2015	  May	  27;7(289)	  
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Current	  Dosing	  Scheme	  in	  Mul7-‐Pa7ent	  Dose	  Escala7on 

36	  

4	  Days	  On/3	  Days	  Off	  
LID	  (ng/kg/day)	   500	   700	   900	   1000	  

Cohort	  2a	  	  	   Cohort	  3	  	  	   Cohort	  4	  	  	   Cohort	  5	  	  	  

36	  

7	  Days	  
LID	  (ng/kg/day)	   300	   500	   700	   900	  

Cohort	  6	  	  	   Cohort	  7	  	  	   Cohort	  8	  	  	   Cohort	  9	  	  	  

1000	  
Cohort	  10	  

Lead-‐in	  Dose	   • LID:	  Week	  1	  30	  ng/kg/day	  x	  3	  days,	  100	  ng/kg/day	  x	  4	  days	  	  

Cycle	  1	  Weeks	  2-‐4	   • Arm	  A:	  (Cohorts	  2-‐5):	  4-‐on	  3-‐off	  schedule	  
• Arm	  B:	  (Cohorts	  6-‐10):	  21	  days	  con=nuous	  infusion	  

Cycle	  2	  and	  Beyond	   • 4-‐on	  3-‐off	  schedule	  
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“Response Beyond Progression” 
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Basket Trial with Anti CD123 ( SL-401) 
In Triple negative ALL (Ph-/-/-) 
 and  AML/ MF/ MDS7 CMML  

 

CTGF 

Ponatinib + Palbo +  
a-CTGF, e/o a-CD200 ( Alexion) 

Ponatinib + Palbo  
+ MDM2  inhibitor +  Venetoclax 
+ Low CT + Lasp+ anti CD123 

CD123 
 

Glutamine 
metabolism 

Ponatinib + Palbo+  
Mylotarg + SL410 ( Stemness inc.) 



Lite 
Reduce intensity regiment in adult patient with 
ph- ALL 

Pediatric-inspired 
Induction 

Ph-neg 
ALL 

diagnosis 
MRD 
week1

0 

SCT if possible 

Pediatric-inspired 
Consolidation 

MRD 
follow-

up 

NEG 

POSITIVE 

POSITIVE 



Project	  	  (supported	  by	  JeJ)	  :	  molecular,	  metabolic	  and	  profile	  and	  
immunomodulatory	  actyvity	  of	  CD123	  Acute	  leukemia	  

	  

To	   characterize	   pa7ents	   with	   CD123+	   neoplasms	   as	   	   in	   	   term	   of	   gene	  
expression	  profile,	  copy	  number	  altera7on	  and	  muta7onal	  profile	  

Project	  under	  approval	  for	  JeJ	  

Clinical and molecular characterization of  
Acute Myeloid Leukemia and Myelodysplastic syndrome 

patients 
 treated according to Italian clinical practice  



•  To	  highlight	   the	  poten=al	  mechanisms	  of	   localiza=on	  of	  CD123+	  neoplasms	   on	   the	  peripheral	  =ssue	  
and	  to	  elucidate	  the	  role	  of	  hypoxia	  in	  the	  tumor	  dissemina=on	  using	  mouse	  model	  (xenograb	  using	  
primary	  leukemic	  cells).	  

•  To	  evaluate	  the	  effect	  of	  novel	   therapeu=c	  op=ons	   for	   the	  treatment	  of	  CD123+	  neoplasms	   ,	  CD123	  
inhibitors	   (SL-‐401	   and	   Talacotuzumab)	   and/or	   BCL-‐2	   inhibitor	   (	   venetoclax)	   in	   single	   agent	   and	   in	  
combina=on	  	  in	  ex	  vivo/	  in	  vivo	  analyses	  

•  To	   evaluate	   the	   efficacy	   of	   exosomes-‐based	   therapies	   (an7-‐CD123)	   	   and	   of	  
func7onalized	  op7c	  fibers	  for	  the	  treatment	  of	  CD123+	  neoplasms	  	  

AIM	  2	  Func7onal	  analyses	  



AIM	  3	  Clinical	  trial	  

Clinical	  trial	  on	  CD123+	  neoplasms	  	  



YEAR	  1	   YEAR	  2	   YEAR	  3	   YEAR	  4	   YEAR	  5	   YEAR	  6	   YEAR	  7	  

MOLECULAR	  PROFILE	  

EX-‐VIVO/	  IN	  VIVO	  FUNCTIONAL	  ANALYSES	  

CLINICAL	  TRIAL	  
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