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Refractory mieloma


Refractory!
    non responsive while on primary or salvage therapy or 

progresses within 60 days of last therapy

relapsed-and-
refractory myeloma

primary refractory 
myeloma

disease that is non responsive while on salvage therapy, or progresses within 60 
days of last therapy in patients who have achieved minimal response (MR) or 
better at some point previously before then progressing in their disease course

disease that is non responsive in patients who have never achieved a minimal 
response or better with any therapy. It includes patients who never achieve MR or 
better in whom there is no significant change in M protein and no evidence of 
clinical progression as well as primary refractory, PD where patients meet criteria for 
true PD.

Rajkumar et al. Blood 2011





CHT 

•  Alkylating agents 
•  Anthracyclines 
•  Bendamustine 

PI 

•  Bortezomib 
•  Carfilzomib 
•  Ixazomib 

IMIDs 

•  Thalidomide 
•  Lenalidomide 
•  Pomalidomide 

mAbs 

•  Daratumumab 
•  Elotumumab 
•  Pembroluzimab 

HDACs 
inhibitors 

•  Panobinostat 
•  Ricolinostat 

Optimal sequence and choice of agents 
has not yet been established 



NCCN 2016




Chemotherapy�



High tumor 
burden 

Extramedullary 
disease 

Secondary 
plasma cell 
leukemia 

v DT-PACE (Cy, VP16, CDDP, DEX DOXO)
v VTD-PACE, 
v DCEP (Cy, VP16, CDDP, DEX)

38 pz 
32% refractory
68% relapsed 
        exposed at Imids ed PI
 

v ORR 47%
v PFS 10 mo 

median follow-up of 22 mo
 

Bendamustine + 
Ld 
RRMM Phase I/II

Pozzi et al. Leukemia Limphoma 2016





Overview of Phase III Trials with Len and 
Bortezomib in Relapsed/Refractory MM 

1. Weber DM, et al. N Engl J Med. 2007;357:2133-2142. 2. Dimopoulos M, et al. N Engl J Med. 2007;357:2123-2132. 
3. Richardson PG, et al. Blood. 2007;110:3557-3560. 4. Orlowski RZ, et al. J Clin Oncol. 2007;25:3892-3901. 5. Weber 

D, et al. Blood. 2007;110:Abstract 412. 

Regimen Trial  ORR, 
% 

CR or 
nCR, % 

≥ VGPR, 
% 

DOR, 
Mos 

TTP or 
PFS, 
Mos 

Median 
OS, 
Mos 

Len + dex MM-009[1] 61 24 NE  
16 

 
11  

35[5] 

Len + dex MM-010[2] 60 25 NE 17 11 
Bortezomib APEX[3] 43 16 NE 8  6 30 

Vdox MMY-3001[4
] 44 13 27  

10 9 NE 



relapsed  58% 
relapsed and 

refractory MM 
42% 

bortezomib 
53% 

thalidomide 
75% 

lenalidomide 
6% 

partial response or better  
64%;  

median duration of 
response  
8.7 mo 

Median PFS  
9.5 mo 

Median OS  
 30 mo 

median follow-
up   

44 mo 

64 Pz 







•  Approval  in  monotherapy  for  pa2ents  exposed  to  
at  least  two  prior  therapies  including  bortezomib  
and  an  IMiDs  and  whose  disease  progressed  
within  60  days  of  their  last  therapy 

2012 
FDA 

•  Approval  in  combina2on  with  either  lenalidomide  
and  dexamethasone  or  dexamethasone  alone  is  
indicated  for  the  treatment  of  adult  pa2ents  with  
mul2ple  myeloma  who  have  received  at  least  one  
prior  therapy 

2015 
FDA- EMA 

CARFILZOMIB



Carfilzomib in Relapsed/Refractory MM�
003-A1 Single-Arm Pivotal Study (N = 266)

•  Progressive disease required (>2 lines of therapy)

•  Median 5.4 years from diagnosis (range, 0.5-22.3)

•  99.6% prior bortezomib 

•  80% refractory or intolerant to bortezomib and lenalidomide


Abbreviations: CBR, clinical benefit rate; DCR, disease control rate; ORR, overall response rate; PD, progressive disease; SD, stable disease. !
Siegel DS, et al. Blood. 2012;120:2817-2825.  Slide courtesy of Dr. Lonial. !

•  Well tolerated 
•  Very low rate  

of neuropathy 
•  G1/2 11.3% 
•  G3/4 1.1% 

Responses not affected by prior treatment or cytogenetics 
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CR* 
(n = 1) 

VGPR 
(n = 13) 

PR 
(n = 47) 

MR 
(n = 34) 

SD 
(n = 81) 

PD 
(n = 69) 

0.4% 
5.1% 

18.3% 
13.2% 

31.5% 
26.8% 

DCR = 69% 

CBR = 37% 

ORR = 24% 

Median OS 15.6 months 











Pomalidomide in combination with dexamethasone is indicated in the treatment of adult 
patients with relapsed and refractory multiple myeloma who have received at least two 
prior treatment regimens, including both lenalidomide and bortezomib, and have 
demonstrated disease progression on the last therapy

FDA and  EMA  APPROVAL IN 2013 

Pomalidomide (CC-4047) 
is the newest IMiD, derived from 

thalidomide with a modified 
chemical structure, with 

improved potency and activity 
demonstrated in vitro 





Phase III MM-003 Trial Design

Eligibility (n = 455)


•  Advanced relapsed MM or RRMM

•  ≥2 prior lines of therapy

•  Failure of Len and Btz

•  No resistance to HiDEX in last line of 

therapy

•  No Grade ≥2 PN


o  Thromboprophylaxis with low-dose aspirin, low-molecular-weight heparin or 
equivalent was required for all patients receiving POM and those at high risk of 
thromboembolic events


o  Primary endpoint: Progression-free survival (PFS)


POM + LoDEX (n = 302)

 POM: 4 mg, d1-21


LoDEX: 20 mg or 40 mg*, 

d1,8,15,22


R
HiDEX (n = 153)


HiDEX: 20 mg or 40 mg*,

d1-4, 9-12, 17-20
PN = peripheral neuropathy


28-d cycles until PD 

San Miguel JF et al. Proc EHA 2013;Abstract S1151; Proc ASCO 2013;Abstract 8510 

LoDEX or HiDEX: 20 mg (>75 years) or 40 mg (≤75 years)






San Miguel et al., Lancet Oncol 2013;14:1055-66
Dimopoulos et al, Blood 2013 (suppl abstr 408)







Daratumumab as monotherapy 
is indicated for the treatment of adult patients with relapsed and refractory multiple myeloma, 
whose prior therapy included a proteasome inhibitor and an immunomodulatory agent and 

who have demonstrated disease progression on the last therapy.
2015 approval by FDA�

May 2016 approval by EMA 





 
SIRIUS Trial 

Lonial  et al Lancet 2016 





a.  Palumbo, et al. NEJM 2016 
b.  Dimopoulos, et al. NEJM 2016 



Palumbo, et al. NEJM 2016 

61.4% reduction in the risk of progression 



Dimopoulos, et al. NEJM 2016 

1-y PFS 83.2% vs 60.1% 



Palumbo, et al. NEJM 2016 



Dimopoulos, et al. NEJM 2016 



Elotuzumab is indicated in combination
with lenalidomide and dexamethasone for the treatment of multiple myeloma in adult 

patients who have received at least one prior therapy.
2015 approval by FDA�

May 2016 approval by EMA





70% bort exposed 
(20% refractory),  
5% lena exposed 





Panobinostat: pan HDAC inhibitor 

in combination with bortezomib and dexamethasone is indicated for the treatment of adult patients with 
relapsed and/or refractory multiple myeloma who have received at least two prior regimens including 
bortezomib and an immunomodulatory agent 

2015 Approval by EMA and FDA 





Clinical trials 
 

1.  Richardson	
  PG,	
  et	
  al.	
  Blood.	
  2013;122:2331-­‐2337	
  
2.	
  Richardson	
  PG,	
  et	
  al.	
  J	
  Clin	
  Oncol.	
  2014;32(5s):abstract	
  8510.	
  

•  Phase II (N = 55) 
•   ≥2 previous therapies, including an 

immunomodulatory drug, BTZ-refractory  
•  ORR: 34.5% (near complete response  [nCR]: 1.8%) 
•  PFS: 5.4 months 

Panobinostat + 
BZT + 

dexamethasone 
(PANORAMA2)1 

•  Phase III (N = 768) 
•  1-3 previous therapies (BORT refractory excluded) 

•  PFS: 12 vs 8.1 months (HR 0.63, P <.0001) 
•  ORR: 61% vs 55% (nCR/CR: 28% vs 16%) 
•  Duration of response: 13.1 vs 10.9 months 

Panobinostat + 
BZT + dex 

Vs 
Placebo+BZT+ dex 
(PANORAMA1)2 





Double Refractory!

•  Refractory to bortezomib

•  Refractory to lenalidomide

Median EFS: 5 months                   Median OS: 9 months

Kumar et al. Leukemia 2012 





Study	
   tretment	
   N°	
  DR	
  
pz	
  

ORR%	
   median	
  PFS	
  
months	
  

median	
  OS	
  
months	
  

	
  

Pomalide	
  MTD	
  
Phase	
  1	
  (1)	
  

MTD	
  4	
  mg/die	
   22	
   27%	
   -­‐	
   -­‐	
  

IFM	
  2009-­‐02	
  
Phase	
  2	
  (2)	
  

Pom	
  4mg/die+Dex	
  40	
  mg	
  
weakly	
  

21/28	
  d	
  vs	
  28/28	
  

64	
   31%/31%	
   3.8	
  	
  
	
  

13.8	
  	
  
	
  

MM-­‐02	
  
Phase	
  1/2	
  (3)	
  

POM	
  4	
  mg/	
  d1-­‐21	
  	
  
with	
  LoDEX	
  	
  or	
  alone	
  

136	
   31%/21%	
   3.8	
  /2.0	
  
	
  

13.4/12.5	
  

MM-­‐03	
  
Phase	
  3	
  (4)	
  
	
  

POM	
  4	
  mg/d1-­‐21	
  +Low	
  dex	
  
vs	
  	
  

HD	
  DEX	
  

	
  

238	
   29%/12%	
   3.7/2.0	
   -­‐	
  

Pomalidomide in double refractory myeloma 

(1) Richardson et al. Blood 2013  
(2) Leleu et al. Blood 2015 

(3) Richardson et al. Blood 2014 
(4) San Miguel et al. Lancet Oncol 2013 



 
 

                              Richardson PG, et al. Blood. 2013;122:2331-2337  
                         Richardson PG et al. Blood 2013; 122:Abstract 1970  

Panobinostat + bortezomib (BTZ) + dexamethasone 
(PANORAMA2) 

•  Phase II (N = 55) 
•  ≥2 previous therapies, including an immunomodulatory drug, BTZ-refractory 

ORR 34.5% 
(near complete response [nCR]): 1.8%) 

median PFS 5.4 months 

median OS 17.5 months 



87 pz double refractory  ORR  26% 



Carfilzomib Pomalidomide Low dose Dex in RRMM 

                                                                
Phase 1 dose-escalation study


v  Median of 5 prior lines of therapy;  
v  49% of pz had high/intermediate  
       risk cytogenetics at baseline 
v  100% lenalidomide  refractory 

v  91% bortezomib refractory 

 

 ORR   50% 
 CBR   66% 
  ≥ VGPR  16% 
 PFS (median)      7.2 months 
 OS (median)      20.6 months 

Shah et al Blood 2015 

32 pz 

Median follow-up 26.3 months  

Well tolerated with no unexpected toxicities 





Background:	
  TargeYng	
  KSP	
  with	
  ARRY-­‐520	
  
(Filanesib)	
  

•  Filanesibis	
  a	
  targeted	
  Kinesin	
  Spindle	
  
Protein	
  (KSP)	
  inhibitor	
  

–  KSP	
  is	
  a	
  microtubule	
  motor	
  protein	
  
criYcal	
  to	
  the	
  funcYon	
  of	
  
proliferaYng	
  cells	
  

•  KSP	
  inhibiYon	
  induces	
  aberrant	
  
mitoYc	
  arrest	
  and	
  rapid	
  cell	
  death	
  

–  Novel	
  mechanism	
  of	
  acYon	
  for	
  MM	
  
–  PreferenYally	
  acts	
  on	
  MCL-­‐1	
  

dependent	
  cells	
  including	
  MM	
  
–  Not	
  expected	
  to	
  be	
  cross-­‐resistant	
  

with	
  other	
  drugs	
  

49 Lonial et al ASH 2013 



Dimopoulos et al. Haematologica 2015 

carfilzomib,pomalidomide,	
  and	
  dexamethasone	
  
(CPD)	
  in	
  an	
  open-­‐label,	
  mulDcenter,	
  phase	
  1	
  

Shah et al. Blood 2015 

High risk cytogenetic in RRMM





Factors  in  Selec2ng  Treatment    
in  Relapsed/Refractory  Myeloma  


Disease-­‐related	
  factors	
  
	
  	
  	
  	
  	
  	
  	
  	
  High-­‐risk	
  cytogeneYc	
  (del	
  (17p),	
  t(4:14))	
  
Regimen-­‐related	
  factors	
  	
  

Prior	
  drug	
  exposures(relapsed	
  vs	
  refractory)	
  
Toxicity	
  of	
  regimen	
  (combinaYon	
  vs	
  single	
  agent)	
  
Mode	
  of	
  administraYon	
  (eg,	
  oral	
  or	
  intravenous)	
  

Pa4ent-­‐related	
  factors 	
  	
  
Pre-­‐exisYng	
  toxicity	
  from	
  therapy	
  (peripheral	
  neuropathy,	
  
myelosuppression)	
  
Renal	
  funcYon,	
  Age,	
  PS,	
  comorbidiYes	
  

Balance	
  efficacy,	
  tolerability	
  and	
  quality	
  of	
  life 



AEs 



CV

disease


• Carfilzomib                                         

• Any cardiac 22.1%, 

• Cardiac failure 7.2%  (5.7%> G3)   

• Arrhythmia 13.3%


Peripheral

neuropathy


• Daratumumab (%),         
• ERd (15%)  
• Poma+dex (15%)    
• Carfilzomib (7%)

Fast 

response


• Krd  mTTR 1 month 
• Vd+Panobinostat  mTTR 1.5 months
• Daratumumab mTTR 1 month
• Three agent combinations 

Double 
refractory


• Carfilzomib Pomalidomide mAbs 
• Three agent combinations
• Synergistic combinations  
• Clinical trials  


















