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Single ASCT vs CHT 

Attal M. et al, NEJM 1996 

Single vs Double ASCT 
 

Cavo M. et al, J Clin Oncol 2007  

ASCT as Consolidation Therapy 
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Novel Agent–Based Induction Therapies 
for Patients Eligible for a Transplant 

Rate of Response 
No. of patients 

Thal-DEX, N = 100 VAD, N = 100 P 
≥PR 76 52 <0.001 
CR + nCR 13 13 
≥VGPR 19 14 
PR 57 38 
NR/PROG 24 48 <0.001 

Cavo M et al. Blood. 2005;106:35. PR, partial response; NR, no response; PROG, progression  



GIMEMA MMY-3006 Phase III Study Design 
RANDOMIZATION 

INDUCTION (three 21-d cycles) 
VEL-THAL-DEX 
•  Vel 1.3mg/m2 twice weekly 
•  Thal 100è200mg/day 
•  Dex 320mg/cycle 

TRANSPLANTATION 
•  MEL 200 

•  Thal 100md/day 
•  Dex 160mg/cycle 

•  MEL 200 

MAINTENANCE 
•  DEX 

PBSC COLLECTION 
•  CTX 

INDUCTION (three 21-d cycles) 
THAL-DEX 

•  Thal 100è200mg/day 
•  Dex 320mg/cycle 

CONSOLIDATION (two 35-d cycles) 
VEL-THAL-DEX 
•  Vel 1.3mg/m2 once weekly 
•  Thal 100mg/day 
•  Dex 320mg/cycle 

CONSOLIDATION (two 35-d cycles) 
THAL-DEX 

•  Thal 100mg/day 
•  Dex 320mg/cycle 

Cavo M. et al, Lancet 2010                                                                                             Cavo M. et al, Blood 2012 
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Drug Class  Name

Melphalan

Cyclophosphamide

 Bortezomib

 Carfilzomib

Ixazomib

Thalidomide

 Lenalidomide

 Pomalidomide

Daratumumab

Elotuzumab

Proteasome inhibitor

Monoclonal Antibodies

Alkylating agents

Immunomodulatory agents

Multiple Myeloma treatment evolution 



Carfilzomib	  Induces	  Prolonged	  Proteasome	  
Inhibi.on:	  Increased	  An.-‐Tumor	  Ac.vity	  
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1.	  Suzuki	  et	  al.	  (PLoS	  2011).	  2.	  Demo	  et	  al.	  (Can.	  Res.	  2007)	  .	  	  

Target	  Inhibi.on1	   Myeloma	  Cell	  Survival2	  

Carfilzomib	  

Bortezomib	  



Jakuboviak A et al. EHA 2015  
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Arm B 
Ld18 

Arm C 
MPT 

LEN + LoDEX: 18 Cycles (72 wks)       
LENALIDOMIDE     25 mg D1-21/28 
LoDEX                    40 mg D1,8,15, & 22/28 

MEL + PRED + THAL 12 Cycles (72 wks) 
MELPHALAN          0.25 mg/kg D1-4/42 
PREDNISONE        2 mg/kg D1-4/42 
THALIDOMIDE       200 mg D1-42/42 
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Active Treatment + PFS Follow-up Phase Screening LT Follow-Up 

Pts > 75 yrs: Lo-DEX 20 mg D1, 8, 15 & 22/28; THAL (100 mg D1-42/42); MEL  0.2 mg/kg D1–4  

  10 

•  Stratification: age (≤ 75 y vs. > 75 y), country, and ISS stage (I or II vs. III) 
•  Thromboprophylaxis was mandatory 

FIRST Trial: Study Design 

LEN + LoDEX: Continuously 
LENALIDOMIDE     25 mg D1-21/28 
LoDEX                    40 mg D1,8,15, & 22/28 

Arm A 
Continuous Ld 

FIRST, Frontline Investigation of Revlimid and Dexamethasone versus Standard Thalidomide; ISS, International Staging System; Ld, lenalidomide plus low-dose 
dexamethasone; Ld18, lenalidomide plus low-dose dexamethasone for 18 cycles; LEN, lenalidomide; LoDEX, low-dose dexamethasone; LT, long-term; MEL, melphalan; MM, 
multiple myeloma; MPT, melphalan, prednisone, thalidomide; OS, overall survival; PD, progressive disease; PFS, progression-free survival; Pred, prednisone; pt, patient; THAL, 
thalidomide; Tx, treatment. 
 
Benboubker L, et al. NEJM. 2014;371:906-17. 
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Median overall survival for RRMM patients 
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Recent	  review	  of	  real	  world	  data	  found	  outcomes	  remain	  poor	  for	  pa4ents	  with	  relapsed	  
MM	  despite	  the	  approval	  of	  carfilzomib	  and	  pomalidomide.	  
	  

1.  Usmani	  S	  et	  al.	  (2015).	  EHA	  Annual	  Congress.	  Vienna,	  Austria.	  Abstract	  No.	  E1256.	  (Poster).	  
2.  Published	  Ahead	  of	  Print	  on	  August	  2,	  2016	  as	  10.1634/theoncologist.2016-‐0104.	  	  



Myeloma Drug Development 

Backbone 



Targets for MoABs in MM 
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Lenalidomide-based Studies 
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POLLUX 
Dara-Rd vs Rd 

PFS HR 
(95% CI) 

0.37  
(0.27-0.52) 

ORR 93% 

≥VGPR 76% 

≥CR 43% 

Duration of 
response, 
mo 

NE 

OS HR  
(95% CI) 

0.64  
(0.40-1.01) 

1. Stewart AK, et al. N Engl J Med. 2015;372(2):142-152. 
2. Lonial S, et al. N Engl J Med. 2015;373(7):621-631. 
3. Dimopoulos MA, et al. Blood. 2015;126(23):Abstract 28.  
4. Moreau P, et al. N Engl J Med. 2016;374(17):1621-1634. 

ASPIRE 
KRd vs Rd1 

ELOQUENT-2 
Elo-Rd vs Rd2,3 

TOURMALINE-MM1 
Ixa-Rd vs Rd4 

0.69  
(0.57-0.83) 

0.73  
(0.60-0.89) 

0.74  
(0.59-0.94) 

87% 79% 78% 

70% 33% 48% 

32% 4% 14% 

28.6 20.7 20.5 

0.79  
(0.63-0.99) 

0.77  
(0.61-0.97) NE 

K, carfilzomib; E, elotuzumab; N, ixazomib.  
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MRD-negative Rate 
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30% 

8% 

P <0.0001 

23% 

5% 

P <0.0001 

10% 

2% 

P <0.0001 

Response-evaluable set. Assessed by next generation sequencing in bone marrow. 

Significantly higher MRD-negative rates for DRd vs Rd 
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Immunotherapy targets in MM. 

Borrello et al, Blood 2016 


