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Inhibitor	
  of	
  
proteasome	
  	
   Ac#ve	
  moiety	
  	
   Proteasome	
  target	
   Key	
  celullar	
  effects	
  	
   Binding	
  	
  

Bortezomib	
   Boronate	
  

Preferen#ally	
  CT-­‐L/
LMP7,	
  C-­‐L/LMP2	
  
subunit,	
  less	
  T-­‐L/
MECL-­‐1	
  subunit	
  

NF-­‐κB,	
  caspase-­‐8,	
  9,	
  
p21,	
  p27,	
  p53,	
  Bid	
  
and	
  Bax,	
  caveolin-­‐1,	
  
p-­‐H3,	
  EZH2,	
  
miR-­‐29b,	
  miR-­‐15a	
  

Reversible	
  	
  

Carfilzomib	
   Epoxyketone	
   Preferen#ally	
  CT-­‐L/
LMP7	
  subunit	
  

Caspases-­‐3,	
  7,	
  8	
  and	
  
9,	
  JNK,	
  eIF2,	
  NOXA	
   Irreversible	
  	
  

Marizomib	
   β-­‐lactone	
  

Preferen#ally	
  CT-­‐L/
LMP7	
  subunit,	
  T-­‐L/
MECL-­‐1	
  subunit,	
  
less	
  C-­‐L/LMP2	
  
subunit	
  

Caspase-­‐8,	
  NF-­‐κB	
   Irreversible	
  	
  

Ixazomib	
   Boronate	
  

Preferen#ally	
  CT-­‐L/
LMP7	
  subunit,	
  less	
  
C-­‐L/LMP2	
  and	
  T-­‐L/
MECL-­‐1	
  subunit	
  

Caspase-­‐8,	
  9	
  and	
  3,	
  
p53,	
  p21,	
  NOXA,	
  
PUMA,	
  E2F,	
  cyclin	
  
D1	
  and	
  CDK6,	
  Bip,	
  
CHOP,	
  miR-­‐33b	
  

Reversible	
  	
  

Oprozomib	
   Epoxyketone	
   CT-­‐L/LMP7	
  subunit	
   Caspases-­‐8,	
  -­‐9,	
  -­‐3,	
  
PARP,	
  JNK,	
  NF-­‐κB	
   Irreversible	
  	
  

Delanzomib	
   Boronate	
   CT-­‐L/LMP7	
  subunit	
  	
   NF-­‐κB	
   Reversible	
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IXAZOMIB	
  (MLN9708,	
  MLN2238)	
  

3	
 3	
 

INIBITORE	
  	
  REVERSIBILE	
  DEL	
  PROTEASOMA	
  	
  
	
  
VIA	
  ORALE	
  
	
  
IL	
  PRIMO	
  PI	
  ORALE	
  INSERITO	
  IN	
  STUDI	
  DI	
  
FASE	
  III	
  
	
  
INIBISCE	
  SUBUNITA’	
  CTL	
  β5	
  	
  DEL	
  
PROTEASOMA	
  
	
  
EMIVITA	
  18	
  MINUTI	
  (vs	
  118	
  DI	
  BORTEZOMIB)	
  
	
  
�	
  apoptosi	
  caspasi	
  dipendente	
  	
  (caspasi	
  8,9,3)	
  e	
  
inibisce	
  il	
  ciclo	
  cellulare.	
  �	
  p53,	
  p21,	
  noxa	
  
↓	
  livelli	
  di	
  ciclina	
  D1	
  e	
  CDK6	
  
↑	
  espressione	
  di	
  HSP90	
  e	
  TF	
  connessi	
  con	
  ER	
  
Inibisce	
  angiogenesi	
  
Azione	
  su	
  miR-­‐33b	
  (oncosoppressore)	
  
	
  
	
  
	
  



	
  
	
  
	
  
	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  Ixazomib:	
  Overview	
  Farmacologica	
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•  Rapido assorbimento con T max mediano di 0.5-2.0 ore1,2,3,5 

•  Emivita 4-9 giorni; possibilità di assunzione settimanale o bisettimanale1,2,3,5 

•  Alta biodisponibilità con formulazione orale rispetto alla formulazione  EV (F=67%)  

•  Caratteristiche farmacocinetiche simili nelle diverse popolazioni di pazienti studiate (tumori 

solidi, linfoma, MM) 5 

•  In una analisi di 7 trials di fase I o I/II con ixazomib utilizzato come single-agent o in 

combinazione con lenalidomide e desametasone (len/dex), non sono state osservate 

interazioni PK nella combinazione con len/dex5 

•  Sesso, razza, età (range 23-86 aa), creatinina clearance (range 22-213.7 mL/min) non 

hanno modificato significativamente la PK 

•  Studio clinico in corso in pz con IR (NCT01830816) 

•  BSA (range 1.3-2.6 m2) non richiede aggiustamento di dosaggio 

•  Non prolungamento dell’intervallo QTc 
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Ixazomib:	
  Studi	
  Clinici	
  

Study	
   Disease	
   Phase	
   Regimen	
   Route	
  

C16003	
  1	
   Relapsed/Refractory	
  MM	
   1	
   Ixazomib	
  (twice-­‐weekly)	
   Oral	
  

C16004	
  2	
   Relapsed	
  and	
  Refractory	
  MM	
   1	
   Ixazomib	
  (weekly)	
   Oral	
  

MC1181	
  3	
   Relapsed	
  and	
  Refractory	
  MM	
   2	
   Ixazomib	
  (weekly)	
  ±	
  
dexamethasone	
  

Oral	
  

C16005	
  4-­‐7	
   Previously	
  Untreated	
  MM	
   1	
  /	
  2	
   Ixazomib	
  (weekly)	
  
lenalidomide,	
  dexamethasone	
  

Oral	
  

C16008	
  8-­‐9	
   Previously	
  Untreated	
  MM	
  
	
  

1	
  /	
  2	
   Ixazomib	
  (twice-­‐weekly)	
  
lenalidomide,	
  dexamethasone	
  

Oral	
  

C16006	
  10	
   Previously	
  Untreated	
  MM	
   1	
   Ixazomib	
  (weekly	
  or	
  twice-­‐weekly),	
  
melphalan,	
  prednisone	
  

Oral	
  

2012-­‐0277	
  11	
   Previously	
  Untreated	
  MM	
   2	
   Ixazomib	
  plus	
  lenalidomide	
  
maintenance	
  post-­‐ASCT	
  

Oral	
  

C16007	
  12	
   Relapsed/Refractory	
  Light	
  Chain	
  
Amyloidosis	
  

1	
   Ixazomib	
  (weekly	
  dosing)	
   Oral	
  

C16002	
  13	
   Relapsed/Refractory	
  Lymphoma	
   1	
   Ixazomib	
  (weekly	
  dosing)	
   IV	
  

C16001	
  14	
   Advanced	
  Non-­‐Hematologic	
  
Malignancies	
  

1	
   Ixazomib	
  (twice-­‐weekly)	
   IV	
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Ixazomib	
  	
  
	
  

Clinical	
  data	
  in	
  relapsed	
  and	
  refractory	
  
MulZple	
  Myeloma	
  

	
  	
  



C16003:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed/Refractory	
  MM	
  
(Twice-­‐Weekly	
  Dosing):	
  Study	
  Design	
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Richardson	
  P,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1038-­‐46.	
  

Relapsed	
  and	
  
refractory	
  cohort	
  

(n	
  =	
  20)	
  

	
  Refractory	
  to	
  most	
  
recent	
  therapy	
  (PD	
  
while	
  on	
  therapy	
  or	
  

within	
  60	
  days	
  after	
  last	
  
dose	
  of	
  therapy)	
  

Expansion	
  cohorts†	
  

Dose-­‐escalation:	
  3+3	
  schema,	
  based	
  on	
  Cycle	
  1	
  DLTs	
  
0.24→0.48→0.8→1.2→1.68→2.23→2.0	
  mg/m2	
  

Bortezomib-­‐
relapsed	
  cohort	
  

(n	
  =	
  12)	
  

	
  Relapsed	
  after	
  previous	
  
bortezomib	
  therapy	
  but	
  

not	
  refractory	
  

Proteasome	
  
inhibitor-­‐naïve	
  

cohort	
  
(n	
  =6)	
  

	
  Relapsed	
  after	
  ≥1	
  therapy,	
  
must	
  include	
  an	
  IMiD	
  and	
  

corticosteroids,	
  no	
  
proteasome	
  inhibitor	
  

Prior	
  carfilzomib	
  
cohort	
  
(n	
  =	
  2)	
  

	
  Received	
  prior	
  
carfilzomib	
  and	
  with	
  
relapsed	
  or	
  refractory	
  

disease	
  

MTD	
  established	
  at	
  2.0	
  mg/m2	
  

IMiD=immunomodulatory	
  drug	
  PD=progressive	
  disease	
  
*Patients	
  could	
  receive	
  prolonged	
  treatment	
  if	
  benefitting	
  from	
  therapy	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  †	
  
including	
  6	
  patients	
  from	
  the	
  2.0	
  mg/m2	
  MTD	
  dose	
  escalation	
  cohort	
  

Dose-­‐
escalation	
  
cohorts	
  



C16003:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed/Refractory	
  MM	
  
Twice-­‐Weekly	
  Dosing:	
  	
  
ObjecZves	
  and	
  PaZent	
  CharacterisZcs	
  

�  Objectives:	
  Primary:	
  Safety	
  profile,	
  tolerability,	
  MTD;	
  Secondary:	
  ORR	
  ;	
  CR+PR,	
  PK	
  
�  	
  Select	
  Inclusion/Exclusion	
  Criteria:	
  Relapsed	
  or	
  refractory	
  MM,	
  measurable	
  disease,	
  

no	
  peripheral	
  neuropathy	
  ≥	
  grade	
  2;	
  no	
  grade	
  >	
  1	
  diarrhea;	
  in	
  dose-­‐escalation	
  cohort,	
  must	
  
have	
  relapsed	
  following	
  ≥2	
  prior	
  lines	
  of	
  therapy	
  that	
  included	
  bortezomib,	
  thalidomide	
  or	
  
lenalidomide,	
  and	
  corticosteroids,	
  in	
  any	
  combination	
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Patient	
  Characteristics	
   Total	
  (N=60)	
  

Median	
  age,	
  years	
  (range)	
   65	
  (50-­‐86)	
  

Median	
  time	
  since	
  MM	
  diagnosis,	
  years	
  (range)	
   4.8	
  (1.0-­‐24.3)	
  

Median	
  no.	
  prior	
  lines	
  of	
  therapy	
  (range)	
   4	
  (1-­‐28)	
  

	
  	
  	
  	
  	
  Bortezomib,	
  %	
   88	
  

	
  	
  	
  	
  	
  Lenalidomide,	
  %	
   88	
  

	
  	
  	
  	
  	
  Thalidomide,	
  %	
   62	
  

	
  	
  	
  	
  	
  Carfilzomib	
  /	
  marizomib,	
  %	
   5	
  

	
  	
  	
  	
  	
  Stem	
  cell	
  transplant,	
  %	
   60	
  

Refractory	
  to	
  last	
  therapy,	
  %	
   60	
  

	
  	
  	
  	
  	
  Bortezomib-­‐refractory,	
  %	
   27	
  

Richardson	
  P,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1038-­‐46	
  



C16003:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed/Refractory	
  
MM	
  (Twice-­‐Weekly	
  Dosing):	
  AEs	
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AE 
Dose-­‐escalation	
  cohorts	
  

(n=26) 
Expansion	
  cohorts	
  

(n=40)* 
Total	
  
(N=60) 

Any	
  drug-­‐related	
  AE,	
  % 81 95 88 
Any	
  drug-­‐related	
  grade	
  ≥3	
  AE,	
  % 50 68 62 
Any	
  drug-­‐related	
  grade	
  4	
  AE,	
  % 19 33 27 
Any	
  dose	
  reduction	
  due	
  to	
  AEs,	
  % 27 53 45 
Any	
  serious	
  AE	
  (SAE),	
  % 42 60 52 

*	
  Includes	
  6	
  patients	
  from	
  MTD	
  dose-­‐escalation	
  cohort	
  
† Common drug-related SAEs included 8% thrombocytopenia, 7% pyrexia, 5% abdominal pain, and 3% each dehydration and 
orthostatic hypotension; all other drug-related SAEs were reported in only 1 patient each 
	
  

Richardson	
  P,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1038-­‐46.	
  



C16003:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed/Refractory	
  
MM	
  (Twice-­‐Weekly	
  Dosing):	
  AEs	
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AE 
Dose-escalation cohorts 

(n=26) 
Expansion cohorts 

(n=40)* 
Total 

(N=60) 

Most common 
drug-related    

grade ≥3 AEs, % 

Thrombocytopenia 27 45 37 
Neutropenia 15 18 17 
Skin & SC tissue 
disorders† 4 10 8 

Fatigue 0 10 7 
Lymphopenia 0 8 5 
Abdominal pain 4 3 3 
Hypophosphatemia 8 0 3 
Leukopenia 0 5 3 
Orthostatic hypotension 4 3 3 
Decreased WBC count 4 3 3 

Deaths on study, n 1‡ 1** 2 

Drug-­‐related	
  ≥3	
  AEs	
  in	
  ≥3%	
  of	
  patients	
  overall,	
  and	
  deaths	
  on	
  study	
  

*	
  Includes	
  6	
  patients	
  from	
  MTD	
  dose-­‐escalation	
  cohort	
  
†	
  MedDRA	
  System	
  Organ	
  Class,	
  includes	
  rash	
  macular	
  (n=11,	
  18%),	
  rash	
  (n=6,	
  10%),	
  erythema,	
  rash	
  maculo-­‐papular,	
  rash	
  papular	
  
(each	
  n=4,	
  7%),	
  pruritis	
  (n=3,	
  5%),	
  dry	
  skin,	
  rash	
  pruritic,	
  skin	
  exfoliation	
  (each	
  n=2,	
  3%),	
  erythema	
  multiforme,	
  hyperhidrosis,	
  
petechiae,	
  photodermatosis,	
  rash	
  erythematous,	
  skin	
  discoloration,	
  skin	
  hyperpigmentation,	
  skin	
  lesion,	
  swelling	
  face,	
  urticaria,	
  and	
  
vasculitic	
  rash	
  (each	
  n=1,	
  2%).	
  Patients	
  could	
  have	
  reported	
  >1	
  AE.	
  
‡	
  undiagnosed	
  cardiac	
  disorder	
  (unrelated	
  to	
  ixazomib)	
  
**	
  Progressive	
  disease	
  (unrelated	
  to	
  ixazomib)	
  
 
	
  

Richardson	
  P,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1038-­‐46.	
  



C16003:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed/Refractory	
  
MM	
  (Twice-­‐Weekly	
  Dosing):	
  
MTD,	
  Responses,	
  and	
  PK	
  

�  MTD:	
  2.0	
  mg/m2	
  on	
  twice-­‐weekly	
  schedule	
  
�  DLT:	
  1	
  grade	
  3	
  rash	
  and	
  1	
  grade	
  4	
  thrombocytopenia	
  at	
  2.23	
  mg/m2	
  

�  Duration	
  of	
  Therapy:	
  Median	
  4	
  cycles	
  (range	
  1-­‐39);	
  18%	
  received	
  ≥12	
  cycles	
  	
  
�  Response:	
  55	
  patients	
  were	
  evaluable	
  for	
  efficacy	
  

�  8	
  patients	
  (15%)	
  achieved	
  ≥PR	
  
�  1	
  CR	
  (proteasome	
  inhibitor-­‐naive	
  expansion	
  cohort)	
  
�  1	
  VGPR	
  (bortezomib-­‐relapsed	
  cohort)	
  
�  6	
  PR	
  

�  2	
  in	
  the	
  dose	
  escalation	
  cohort	
  
�  2	
  in	
  the	
  relapsed/refractory	
  cohort	
  
�  1	
  in	
  the	
  bortezomib-­‐relapsed	
  cohort	
  
�  1	
  in	
  the	
  proteasome	
  inhibitor-­‐naive	
  cohort	
  

�  Duration	
  of	
  disease	
  control	
  was	
  3.8	
  to	
  28.3+	
  months	
  
�  1	
  (2%)	
  patient	
  achieved	
  MR	
  (bortezomib-­‐relapsed	
  cohort)	
  
�  33	
  (60%)	
  patients	
  achieved	
  SD	
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C16004:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed	
  and	
  
Refractory	
  MM	
  (Weekly	
  Dosing):	
  Study	
  Design	
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Relapsed	
  and	
  
refractory	
  cohort	
  

(n	
  =	
  11)	
  

	
  Refractory	
  to	
  most	
  
recent	
  therapy	
  (PD	
  
while	
  on	
  therapy	
  or	
  

within	
  60	
  days	
  after	
  last	
  
dose	
  of	
  therapy)	
  

Expansion	
  cohorts	
  

Dose-­‐escalation:	
  3+3	
  schema,	
  based	
  on	
  Cycle	
  1	
  DLTs	
  
0.24→0.48→0.8→1.2→1.68→2.23→2.97	
  →3.95	
  mg/m2	
  

Bortezomib-­‐
relapsed	
  cohort	
  

(n	
  =	
  10)	
  

	
  Relapsed	
  after	
  previous	
  
bortezomib	
  therapy	
  but	
  

not	
  refractory	
  

Proteasome	
  
inhibitor-­‐naïve	
  

cohort	
  
(n	
  =6)	
  

	
  Relapsed	
  or	
  refractory	
  
after	
  ≥1	
  therapy,	
  must	
  
include	
  an	
  IMiD	
  and	
  
corticosteroids,	
  no	
  

proteasome	
  inhibitor	
  

Prior	
  carfilzomib	
  
cohort	
  
(n	
  =	
  4)	
  

	
  Received	
  prior	
  
carfilzomib	
  and	
  with	
  
relapsed	
  or	
  refractory	
  

disease	
  

MTD	
  established	
  at	
  2.97	
  mg/m2	
  	
  

IMiD=immunomodulatory	
  drug	
  PD=progressive	
  disease	
  
*Patients	
  could	
  receive	
  prolonged	
  treatment	
  if	
  benefitting	
  from	
  therapy	
  

Dose-­‐
escalation	
  
cohorts	
  

Kumar	
  S,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1047-­‐55	
  



C16004:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed	
  and	
  
Refractory	
  MM	
  (Weekly	
  Dosing)	
  

�  Objectives:	
  Primary:	
  Safety	
  profile,	
  tolerability,	
  MTD;	
  Secondary:	
  PK,	
  ORR,	
  ≥MR	
  
�  Select	
  Inclusion/Exclusion	
  Criteria:	
  Relapsed	
  or	
  refractory	
  MM,	
  measurable	
  disease,	
  
no	
  peripheral	
  neuropathy	
  ≥	
  grade	
  2;	
  no	
  grade	
  >	
  1	
  diarrhea;	
  in	
  dose-­‐escalation	
  cohort,	
  must	
  
have	
  relapsed	
  following	
  ≥2	
  prior	
  lines	
  of	
  therapy	
  that	
  included	
  bortezomib,	
  thalidomide	
  or	
  
lenalidomide,	
  and	
  corticosteroids,	
  in	
  any	
  combination	
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Patient	
  Characteristics	
   Total	
  (N=60)	
  

Median	
  age,	
  years	
  (range)	
   64.0	
  (40-­‐79)	
  

Median	
  time	
  since	
  MM	
  diagnosis,	
  years	
  (range)	
   4.9	
  (1.5-­‐18.8)	
  

Median	
  no.	
  prior	
  lines	
  of	
  therapy	
  (range)	
   4	
  (1-­‐13)	
  

	
  	
  	
  	
  	
  Bortezomib,	
  %	
   85	
  

	
  	
  	
  	
  	
  Lenalidomide,	
  %	
   97	
  

	
  	
  	
  	
  	
  Thalidomide,	
  %	
   53	
  

	
  	
  	
  	
  	
  Carfilzomib,	
  %	
   15	
  

	
  	
  	
  	
  	
  Stem	
  cell	
  transplant,	
  %	
   77	
  

Refractory	
  to	
  last	
  therapy,	
  %	
   72	
  

	
  	
  	
  	
  	
  Bortezomib-­‐refractory,	
  %	
   18	
  

	
  	
  	
  	
  	
  Lenalidomide/thalidomide	
  refractory,	
  %	
   38	
  



C16004:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed	
  and	
  
Refractory	
  MM	
  (Weekly	
  Dosing):	
  Safety	
  profile	
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AE, n (%) 
Dose-escalation 
cohorts (n=32) 

Expansion 
cohorts (n=31)* 

Total 
(n=60) 

Treatment-emergent AE 59 (98) 
Treatment-emergent grade ≥3 AE 39 (65) 
Drug-related AE 51 (85) 
Drug-related grade ≥3 AE 32 (53) 
Drug-related grade 4 AE 3 (9) 9 (29) 11 (18) 
     Thrombocytopenia, 9 (15) 
     Congestive cardiac failure 1 (2) 
     Hyperuricemia 1 (2) 
     Neutropenia 1 (2) 
     Lymphopenia 1 (2) 
Drug-related serious AE 3 (9) 9 (29) 11 (18) 
AE leading to dose reductions 6 (19) 14 (45) 19 (32) 
On-study deaths† 0 1 (3) 1 (2) 

Kumar	
  S,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1047-­‐55	
  
* Includes 3 patients from MTD dose-escalation cohort 
† Due to complications related to disease progression 



C16004:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed	
  and	
  Refractory	
  
MM	
  (Weekly	
  Dosing):	
  	
  
Drug-­‐Related	
  Grade	
  ≥3	
  AEs	
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AE, n (%) 
Dose-escalation 
cohorts (n=32) 

Expansion 
cohorts (n=31)* Total (n=60) 

Any drug-related grade ≥3 AE 13 (41) 22 (71) 32 (53) 
     Thrombocytopenia† 9 (28) 12 (39) 20 (33) 
     Diarrhea 4 (13) 7 (23) 10 (17) 
     Nausea 3 (9) 1 (3) 4 (7) 
     Fatigue 2 (6) 4 (13) 5 (8) 
     Vomiting 2 (6) 1 (3) 3 (5) 
     Decreased appetite 0 4 (13) 4 (7) 
     Neutropenia 4 (13) 8 (26) 11 (18) 
     Skin/SC tissue disorders‡ 1 (3) 1 (3) 2 (3) 
     PN not elsewhere classified** 0 1 (3) 1 (2) 
     Anemia 2 (6) 2 (6) 4 (7) 
     Dehydration 1 (3) 1 (3) 2 (3) 
     Lymphopenia 3 (9) 3 (10) 5 (8) 
     Leukopenia 1 (3) 3 (10) 3 (5) 

Drug-­‐related	
  grade	
  ≥3	
  AEs	
  in	
  ≥2	
  patients	
  

Kumar	
  S,	
  et	
  al.	
  Blood	
  2014;	
  124(7):	
  1047-­‐55	
  

*Includes 3 patients from MTD dose-escalation cohort 
† Thrombocytopenia appeared transient and cyclical, with recover of platelet count toward baseline in the rest period at the end of each cycle 
‡ Skin/SC tissue disorders cover all AEs within this MedDRA system organ class; overall rate includes rash macular (n=3, 5%), hyperhidrosis, 
exfoliative rash (each n=2, 3%), acute febrile neutrophilic dermatosis, alopecia, erythema multiforme, night sweats, petechiae, rash, rash 
erythematous, rash papular, skin exfoliation, and an event coded as Stevens–Johnson syndrome with a clinical diagnosis of erythema multiforme 
(each n=1, 2%) 
** PN NEC (high level MedDRA term, including the preferred terms of “neuropathy peripheral,” “peripheral sensory neuropathy,” and “peripheral 
motor neuropathy”) 
 



C16004:	
  Phase	
  1	
  Study	
  of	
  Oral	
  Ixazomib	
  in	
  Relapsed	
  and	
  Refractory	
  
MM	
  (Weekly	
  Dosing):	
  
MTD,	
  DLT,	
  Responses,	
  and	
  PK	
  

�  MTD:	
  2.97	
  mg/m2	
  on	
  weekly	
  schedule	
  
�  DLT:	
  3	
  DLT	
  were	
  observed:	
  

�  2	
  at	
  3.95	
  mg/m2	
  (grade	
  3	
  rash,	
  and	
  grade	
  3	
  nausea,	
  vomiting,	
  and	
  diarrhea)	
  
�  1	
  at	
  2.97	
  mg/m2	
  (grade	
  3	
  nausea,	
  vomiting,	
  and	
  diarrhea)	
  

�  Response:	
  50	
  evaluable,	
  with	
  18%	
  achieving	
  ≥PR	
  and	
  20%	
  ≥MR	
  
�  1	
  patient	
  	
  with	
  VGPR	
  	
  
�  8	
  patients	
  with	
  PR	
  
�  1	
  patient	
  with	
  MR	
  	
  
�  15	
  patients	
  with	
  SD	
  
�  Among	
  30	
  response-­‐evaluable	
  patients	
  treated	
  at	
  the	
  MTD,	
  the	
  ORR	
  (≥PR)	
  was	
  27%	
  
�  The	
  median	
  duration	
  of	
  ≥SD	
  was	
  4.0	
  months	
  (1.4+	
  to	
  9.8+)	
  
	
  

�  PK:	
  data	
  were	
  similar	
  across	
  the	
  expansion	
  cohorts	
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Select	
  Inclusion/Exclusion	
  Criteria:	
  
•  Relapsed	
  and/	
  or	
  refractory	
  MM	
  
•  Measurable	
  disease	
  
•  Received	
  1-­‐3	
  prior	
  therapies	
  
•  ECOG	
  performance	
  status	
  0-­‐2	
  
•  Cannot	
  be	
  refractory	
  to	
  proteasome	
  inhibition	
  or	
  

lenalidomide	
  
•  Creatinine	
  clearance	
  >	
  o	
  =	
  30	
  ml/min	
  
	
  
	
  

Endpoints:	
  
Primary:	
  PFS	
  
Secondary:	
  OS,	
  ORR,	
  	
  
CR	
  +	
  VGPR,	
  DOR,	
  TTP,	
  adverse	
  
events,	
  patient	
  reported	
  outcomes,	
  PK	
  



Baseline Characteristics of Patients in the Intention-to-Treat Population. 

Moreau P et al. N Engl J Med 2016;374:1621-1634 







At	
  23	
  mos	
  of	
  follow-­‐up	
   IRd	
   Rd	
  

mPFS	
  (mos)	
   20.6	
   14.7	
  

mOS	
  (n)	
   81	
   90	
  



















Ixazomib	
  
Maintenance	
  Therapy	
  in	
  RRMM	
  



	
  
�  	
  	
  There	
  are	
  no	
  drugs	
  approved	
  for	
  maintenance	
  therapy	
  in	
  MM	
  
	
  
�  	
  	
  A	
  Phase	
  3,	
  randomized,	
  placebo-­‐controlled,	
  double	
  blind	
  study	
  of	
  oral	
  

Ixazomib	
  maintenance	
  therapy	
  in	
  MM	
  pts	
  who	
  have	
  achieved	
  at	
  least	
  PR	
  to	
  
induction	
  therapy	
  folloved	
  by	
  HDT	
  whit	
  ASCT	
  was	
  initiated	
  in	
  2014	
  
(NCT02181413).	
  Primary	
  goal:	
  efficacy	
  of	
  Ixazomib	
  single-­‐agent	
  in	
  
maintenance	
  therapy	
  

	
  
�  	
  	
  To	
  select	
  the	
  appropriate	
  dose:	
  data	
  analysis	
  from	
  NCT00963820	
  (weekly	
  

Ixazomib	
  in	
  RRMM	
  à	
  MTD	
  2.97	
  mg/mq	
  =	
  fixed	
  dose	
  of	
  5.5	
  mg)	
  
	
  
�  	
  Exposure-­‐response	
  analysis	
  using	
  safety,	
  efficacy	
  and	
  PK	
  data	
  in	
  order	
  to	
  

determine	
  an	
  appropriate	
  dose	
  of	
  Ixazomib	
  vs	
  placebo	
  
	
  
�  Results:	
  Ixazomib	
  maintenance	
  th.	
  Once-­‐weekly	
  dose	
  of	
  3	
  mg	
  à	
  escalation	
  

to	
  4	
  mg	
  after	
  4	
  cycles	
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Ixazomib	
  
Ongoing	
  Clinical	
  Trials	
  



IRelapsed/	
  Refractory	
  MM	
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Agent Sponsor Trial Phase Condition Status 

Ixazomib	
  +	
  
dexamethasone	
  

Mayo	
  
Clinic	
  

MC1181	
  
NCT01415882	
   2	
   Relapsed	
  MM,	
  not	
  refractory	
  

to	
  bortezomib	
  
Ac#ve,	
  not	
  
recrui#ng	
  

Ixazomib	
  	
  
SCRI	
  

Development	
  
Innova#ons	
  

NCT02168101	
   2	
   Maintenance	
  post-­‐allo-­‐SCT	
   Recrui#ng	
  

Ixazomib	
  +	
  
cyclophosphamide	
  +	
  
dexamethasone	
  

Univ.	
  of	
  Leeds	
   NCT02461888	
   2	
   Relapsed	
  or	
  refractory	
  MM	
   Not	
  yet	
  
recrui#ng	
  

Ixazomib	
   NHLBI	
   NCT02440464	
   2	
  
Ixazomib	
  or	
  placebo	
  

maintenance	
  post-­‐allo-­‐SCT	
  for	
  
high-­‐risk	
  MM	
  

Not	
  yet	
  
recrui#ng	
  

www.clinicaltrials.gov;	
  accessed	
  June	
  2015	
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Agent Sponsor Trial Phase Condition Status 
Ixazomib	
  +	
  

thalidomide	
  +	
  
dexamethasone	
  

AGMT	
   NCT02410694	
   2	
   Relapsed	
  and/or	
  refractory	
  
MM	
  

Not	
  yet	
  
recrui#ng	
  

Pomalidomide	
  +	
  
dexamethasone	
  ±	
  

ixazomib	
  

Alliance	
  for	
  
Clinical	
  Trials	
  
in	
  Oncology	
  

NCT02004275	
  
A061202	
   1/2	
   Refractory	
  MM	
   Recrui#ng	
  

Ixazomib	
  +	
  
pomalidomide	
  +	
  
dexamethasone	
  

City	
  of	
  Hope	
   NCT02119468	
   1/2	
   Relapsed/refractory	
  MM	
   Recrui#ng	
  

Ixazomib	
  +	
  
bendamus#ne	
  +	
  
dexamethasone	
  

Medical	
  
College	
  of	
  
Wisconsin	
  

NCT02477215	
   1/2	
   Relapsed/refractory	
  MM	
   Not	
  yet	
  
recrui#ng	
  

Ixazomib	
  as	
  a	
  
replacement	
  for	
  
bortezomib	
  or	
  
carfilzomib	
  in	
  
combina#on	
  
regimens	
  

Oncothera-­‐
peu#cs	
   NCT02206425	
   1/2	
   Relapsed/refractory	
  MM	
   Recrui#ng	
  

www.clinicaltrials.gov;	
  accessed	
  June	
  2015	
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Agent Sponsor Trial Phase Condition Status 

Ixazomib	
  +	
  
dexamethasone	
   Millennium	
   C16015	
  

NCT01830816	
   1	
  
PK	
  study	
  in	
  relapsed/

refractory	
  MM	
  with	
  or	
  without	
  
renal	
  impairment	
  

Recrui#ng	
  

Ixazomib	
  +	
  
lenalidomide	
  +	
  
dexamethasone	
  

Millennium	
   C16013	
  
NCT01645930	
   1	
   PK	
  study	
  in	
  Asian	
  pa#ents	
  with	
  

relapsed/refractory	
  MM	
  
Ac#ve,	
  not	
  
recrui#ng	
  

Ixazomib	
  +	
  
panobinostat	
  	
  +	
  
dexamethasone	
  

Case	
  Comp	
  
Cancer	
  Ctr	
   NCT02057640	
   1	
   Relapsed/refractory	
  MM	
   Recruiting	
  

www.clinicaltrials.gov;	
  accessed	
  June	
  2015	
  



Grazie	
  per	
  l’afenzione!	
  
	
  


