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BACKGROUND:	
   CUDC-­‐907	
   is	
   an	
   oral	
   first-­‐in-­‐class	
   small	
   molecule	
   that	
   inhibits	
   PI3K	
   and	
  
HDAC,	
  two	
  enzymes	
  commonly	
  implicated	
  in	
  malignancies	
  that	
  affect	
  children.	
   	
  Pre-­‐clinical	
  
data	
   from	
   adult	
   and	
   pediatric	
   solid	
   tumors	
   and	
   lymphomas	
   demonstrated	
   that	
   dual	
  
inhibiIon	
  of	
  these	
  pathways	
  decreases	
  tumor	
  growth.	
   	
  For	
  example,	
  in	
  NHL,	
  CUDC-­‐907	
  was	
  
shown	
  to	
  inhibit	
  tumor	
  growth	
  to	
  a	
  greater	
  degree	
  than	
  PI3K	
  or	
  HDAC	
  inhibitors	
  alone	
  or	
  in	
  
combinaIon.1	
   Data	
   from	
   adult	
   and	
   pediatric	
   pre-­‐clinical	
   models	
   suggest	
   that	
   down-­‐
regulaIon	
  of	
  MYC	
  signaling	
  via	
  inhibiIon	
  of	
  PI3K	
  and	
  HDAC	
  may	
  be	
  key	
  to	
  the	
  anIneoplasIc	
  
effects	
  of	
  CUDC-­‐907.	
  MYC	
  signaling	
  appears	
  to	
  drive	
  a	
  number	
  of	
  pediatric	
  cancers,	
  heralds	
  
a	
  poor	
  prognosis	
  in	
  many	
  of	
  these	
  diseases	
  and	
  has	
  proven	
  difficult	
  to	
  target.	
  In	
  parIcular,	
  
pre-­‐clinic	
   data	
   from	
   pediatric	
   neuroblastoma,	
   medulloblastoma,	
   glioma	
   and	
   lymphoma	
  
models	
  has	
  demonstrated	
  decreased	
  MYC	
  signaling	
  in	
  response	
  to	
  CUDC-­‐907.	
  Phase	
  I	
  data	
  
from	
   an	
   adult	
   study	
   of	
   paIents	
   with	
   hematologic	
   malignancies	
   has	
   demonstrated	
  
tolerability	
  of	
  CUDC-­‐907	
   in	
  a	
  5	
  days	
  on/2	
  days	
  off	
   (5/2)	
  dosing	
  strategy.	
  Diarrhea,	
   faIgue,	
  
nausea	
  and	
  thrombocytopenia	
  were	
  the	
  most	
  commonly	
  reported	
  side	
  effects.2	
  	
  ParIal	
  and	
  
completed	
  responses	
  were	
  observed	
  in	
  MYC-­‐driven	
  lymphomas.	
  
METHODS:	
   	
  This	
   study	
   is	
   a	
   phase	
   I,	
   open-­‐label,	
  mulIcenter	
   trial	
   of	
   CUDC-­‐907	
   in	
   paIents	
  
1-­‐21	
   years	
   of	
   age	
   with	
   relapsed/refractory	
   solid	
   tumors,	
   brain	
   tumors	
   and	
   lymphomas	
  
(NCT02909777).	
   	
  The	
  primary	
  objecIves	
  are	
  to	
  determine	
  the	
  recommended	
  phase	
  II	
  dose,	
  
describe	
   toxiciIes,	
   and	
   describe	
   pharmacokineIc	
   parameters	
   of	
   CUDC-­‐907	
   in	
   this	
  
populaIon.	
   	
  Other	
  objecIves	
  include	
  evaluaIon	
  of	
  disease	
  response	
  and	
  exploraIon	
  of	
  the	
  
pharmacodynamic	
  effects	
  of	
  CUDC-­‐907.	
  	
  PaIents	
  receive	
  CUDC-­‐907	
  orally	
  on	
  a	
  5/2	
  schedule	
  
in	
  28-­‐day	
  cycles,	
  with	
  a	
  pediatric	
  mini-­‐tab	
  formulaIon	
  available	
  for	
  younger	
  children.	
  	
  Part	
  A	
  
consists	
   of	
   a	
   standard	
   3+3	
   design	
   evaluaIng	
   up	
   to	
   three	
   dose	
   levels.	
   	
   Following	
   dose	
  
escalaIon,	
   Part	
   B	
   consists	
   of	
   two	
   expansion	
   cohorts	
   for	
   paIents	
   with	
  MYCN/MYC-­‐driven	
  
neuroblastoma	
  or	
  mature	
  B-­‐cell	
  lymphoma.	
  	
  Up	
  to	
  44	
  paIents	
  may	
  be	
  enrolled	
  across	
  Parts	
  
A	
   and	
   B.	
   	
   Detailed	
   pharmacokineIc	
   tesIng	
   is	
   required	
   in	
   the	
   first	
   two	
   cycles.	
   	
   OpIonal	
  
pharmacodynamic	
  tesIng	
  will	
  quanIfy	
  histone	
  acetylaIon,	
  MYC	
  protein,	
  and	
  phospho-­‐S6	
  in	
  
serial	
  blood	
  samples.	
  	
  Enrollment	
  began	
  in	
  October	
  2016	
  and	
  is	
  ongoing.	
  	
  

•  Age	
  >	
  1	
  years	
  and	
  ≤	
  21	
  	
  
•  Karnofsky	
  or	
  Lansky	
  performance	
  status	
  >	
  50%	
  
•  Part	
  A:	
  	
  Dose	
  escalaIon	
  

•  Solid	
  tumor	
  
•  CNS	
  tumor	
  (DIPG	
  may	
  be	
  radiologically	
  diagnosed)	
  
•  Lymphoma	
  

•  Part	
  B:	
  Dose	
  expansion	
  
•  Neuroblastoma	
  –	
  MYCN	
  amplified,	
  or	
  >	
  1+	
  MYC	
  or	
  MYCN	
  

protein	
  expression	
  
•  DLBCL	
  or	
  Burkii	
  lymphoma	
  

•  Prior	
  PI3K	
  inhibitor	
  or	
  HDAC	
  inhibitor	
  allowed	
  
•  Ability	
  to	
  swallow	
  tabs,	
  or	
  mini-­‐tabs	
  without	
  chewing	
  
•  BSA	
  >	
  0.5	
  m2	
  

•  No	
  hyperglycemia	
  or	
  known	
  diabetes	
  mellitus	
  

Eligibility	
  Criteria	
  

Primary	
  Objec,ves	
  
• To	
  determine	
  the	
  recommended	
  pediatric	
  phase	
  2	
  dose	
  
of	
  CUDC-­‐907	
  in	
  children	
  and	
  young	
  adults	
  with	
  relapsed	
  
or	
  refractory	
  solid	
  tumors,	
  CNS	
  tumors,	
  or	
  lymphoma.	
  	
  	
  
	
  	
  
• To	
  describe	
  the	
  toxiciIes	
  of	
  CUDC-­‐907	
  in	
  this	
  populaIon.	
  
	
  	
  
• To	
  describe	
  the	
  pharmacokineIcs	
  of	
  CUDC-­‐907	
  in	
  this	
  
populaIon.	
  	
  	
  
	
  	
  
Secondary	
  Objec,ve	
  
• To	
  describe	
  progression-­‐free	
  survival	
  and	
  objecIve	
  
response	
  rate	
  of	
  CUDC-­‐907,	
  including	
  in	
  paIents	
  with	
  
MYCN	
  amplified	
  /	
  MYC-­‐posiIve	
  neuroblastoma	
  or	
  in	
  
paIents	
  with	
  mature	
  B-­‐cell	
  lymphoma.	
  
	
  	
  
Exploratory	
  Objec,ves	
  
• To	
  evaluate	
  pharmacodynamic	
  effects	
  of	
  CUDC-­‐907	
  using	
  
peripheral	
  blood	
  as	
  a	
  surrogate	
  Issue.	
  
• To	
  explore	
  potenIal	
  Issue	
  markers	
  predicIve	
  of	
  clinical	
  
benefit	
  and	
  resistance	
  to	
  CUDC-­‐907.	
  	
  	
  
	
  

ObjecIves	
  

Abstract	
   Background	
  
• Oral,	
  first-­‐in-­‐class,	
  small	
  molecule	
  HDAC	
  and	
  PI3K	
  inhibitor	
  
• Shown	
   to	
  decrease	
   tumor	
   growth	
   in	
  pediatric	
   and	
  adult	
   solid	
   tumor	
  
and	
  lymphoma	
  pre-­‐clinical	
  models	
  

	
  
	
  

	
  

Study	
  Design	
  

1.  Required	
  pharmacokineIc	
  tesIng	
  
2.  OpIonal	
  tesIng	
  for	
  pS6,	
  pAKT,	
  MYC,	
  histone	
  acetylaIon	
  in	
  PBMCs	
  
3.  OpIonal	
  tumor	
  tesIng	
  MYCN/MYC	
  biology	
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A " " " " " """""""B" Growth	
  (A)	
  and	
  survival	
  
(B)	
  of	
  MYCN	
  amplified	
  
neuroblastoma	
  paIent-­‐
derived	
  xenograo	
  treated	
  
with	
  CUDC-­‐907	
  vs.	
  vehicle.	
  	
  
Arrows	
  represent	
  days	
  of	
  
drug	
  administraIon.	
  	
  	
  

ReducIon	
  in	
  MYCN	
  
protein	
  levels	
  in	
  SNKBE2	
  
neuroblastoma	
  cell	
  line	
  
aoer	
  24	
  hours	
  of	
  
CUDC-­‐907	
  exposure.	
  	
  	
  

Part	
  A:	
  Dose	
  Escala,on	
  
Goal:	
  Define	
  dose	
  of	
  CUDC-­‐907	
  

Range	
  of	
  doses	
  tested	
  in	
  3+3	
  design	
  
Range	
  of	
  pediatric	
  histologies	
  tested	
  

Part	
  B:	
  Dose	
  Expansion	
  
Goal:	
  AcIvity	
  of	
  CUDC-­‐907	
  
Recommended	
  phase	
  2	
  dose	
  

Neuroblastoma	
  and	
  Lymphoma	
  

Part	
  A	
  +	
  B	
  
PK	
  and	
  PD	
  
effects	
  of	
  
CUDC-­‐907	
  

Overall	
  well	
  tolerated	
  
•  >50%	
  -­‐	
  Diarrhea	
  (reversible;	
  generally	
  low	
  grade)	
  
•  10-­‐50%	
  -­‐	
  FaIgue,	
  nausea,	
  neutropenia,	
  thrombocytopenia,	
  upper	
  

respiratory	
  infecIon,	
  cough,	
  rash,	
  consIpaIon	
  
	
  
Interrupted	
  dosing	
  schedule	
  	
  
•  5	
  days	
  on	
  /	
  2	
  days	
  off	
  
•  Adult	
  recommended	
  phase	
  2	
  dose	
  of	
  60	
  mg/dose	
  on	
  above	
  schedule	
  
	
  
ObjecIve	
  responses	
  observed	
  in	
  lymphoma2	
  
•  14%	
  response	
  rate	
  in	
  pooled	
  lymphoma	
  /	
  mulIple	
  myeloma	
  cohort	
  
•  55%	
  response	
  rate	
  in	
  diffuse	
  large	
  B	
  cell	
  lymphoma	
  

CUDC-­‐907	
  Adult	
  Clinical	
  Experience	
  

Dual	
  inhibi,on	
  of	
  PI3K	
  and	
  HDAC	
  leads	
  to	
  synergis,c	
  downregula,on	
  of	
  MYC3	
  

•  Using	
  adult	
  5	
  days	
  on	
  /	
  2	
  days	
  off	
  dosing	
  schedule	
  
•  EvaluaIng	
  new	
  “mini-­‐tab”	
  formulaIon	
  for	
  children	
  unable	
  to	
  swallow	
  pills	
  
•  Dose	
  escalaIon	
  across	
  three	
  dose	
  levels	
  centered	
  around	
  equivalent	
  of	
  

adult	
  recommended	
  phase	
  2	
  dose	
  

Treatment	
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