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Treatment of Multiple Myeloma
In 2018

Jean Luc Harousseau
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When should we start treatment ?
1 MDE or more

Symptomatic Myeloma

n C Calcemia 
n R Renal insufficiency
n A Anemia
n B Bone lesions  (X ray)

Rajkumar SV Lancet 

New  IMWG Criteria
Rajkumar Lancet Oncol 2014;15:538-548

New Prognostic Classification
R-ISS

Palumbo A JCO 2015;33:2863-9
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Current treatment of MM
Transplant eligible patients

In the era of « novel » agents 
HDT/ASCT

Is no longer just HDT supported by ASCT 
But is a part of a complex multistep prodedure 

Induction therapy ASCT          Consolidation

3-4 
CYCLES 
« novel » 
agents

Melphalan 
200 mg/m2 2-3 CYCLES

« novel» 
agents

Or Second 
ASCT

Maintenance

Lenalidomide
Bortezomib
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Induction therapy with novel agents
n Induction should contain Bortezomib 1,2 

n Triple Combination > Double Combination
- VTD > TD 3,4

- vTD > VD 5

n Triplets should contain 1 IMId and 1 PI
- VTD >VCD 6

VTD is the standard induction regimen
n But VRd is better tolerated

- and may be prescribed longer (6 cycles) 7

- No randomized comparison VTd vs VRd
1 Avet Loiseau H JCO 2010;28:4630  2 Sonneveld P JCO 2013;31:3279  3 Cavo M  Lancet 2010;376:2075  4 Rosinol L 

Blood 2012;120:1589 5 Moreau P Blood 2011;118:5752  6 Moreau P (Blood 2016;127:2569-2574) 7 Rosinol L (ASH 
2017) 

LENALIDOMIDE MAINTENANCE
Four randomized trials show a dramatic improvement of PFS

HR 0.37 HR 0.5
McCarthy P (CALGB) NEJM 2012; 366:1770      Attal M (IFM) NEJM 2012;366:1778

A

HR 0.57                                                                                       HR   0.47
Jackson G (MRC) ASH 2017   Palumbo A NEJM 2014;371:895
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Consolidation Therapy
n Currently 2-3 cycles of combination therapy

(usually the same as induction therapy) 
n Or Second ASCT (high-risk patients) 1

n With the objective of increasing the rate of 
Complete Remission

n And of upgrading the level of response
- stringent CR (sCR) (normal FLC ratio)
- <0 minimal residual disease (MRD)

1 Cavo ASH 2017

Is frontline ASCT still
standard of care ?

n Non-intensive therapies (triple combinations ) 
are well-tolerated and yield high response rates 
and long PFS

( SWOG Study RVd vs Rd Durie BG Lancet  2017)
n Therefore the  question is no longer is ASCT> 

non-intensive therapies ?
n But does ASCT add to non-intensive therapies ?
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Four Randomized Trials 
addressed this question

n Palumbo A et al NEJM 
2014;371:895

n Gay P Lancet Oncol
2015;16:1617

n Attal M  NEJM 2017;376:1311

n EMN02/HO95 Cavo M ASH 
2017

IFM 2009 : PFS is  improved in all 
prognostic subgroups

12



Mijelom CRO Susret Zagreb 2018
http://mijelom.hr/susret-oboljelih-obitelji-lijecnika/

7

IFM 2009 Response rate
RVD

5 courses  
+ ASCT

RVD 
8 courses P

CR 59 % 48 % 0.006

post 
maintenance 
CR+ VGPR

88 % 76% < 0.002

post 
maintenance 
<0 MRD

79 % 65 % < 0.001

Attal M  NEJM 2017;376:1311

Why to assess MRD in Myeloma?

Diagnosis 1012

CR 1010 80% HD trials

CR was the objective of clinical trials in MM
CR is now achieved in up to 80% of patients treated with ASCT plus novel  agents
But most of them will utlimately relapse
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What does Minimal Residual Disease Mean ?

Diagnosis 1012

CR 1010

MRD<0  10 6

Prognostic value of MRD negativity 
in the IFM 2009 trial (NGS)

n Much longer PFS if 
MRD is <0 (10 -6)

n Prognostic value is the 
same in both arms

n But more <0 MRD in the 
ASCT arm
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Conclusions

n Frontline ASCT remains the standard of care 
- higher CR rate
- higher proportion of MRD<0
- Longer PFS in all prognostic subgroups

n And is included in all ongoing trials in Europe
n However due to excellent results of RVd and to 

the use of ASCT in relapse, OS may be
comparable and delayed ASCT is a possible  
alternative (mostly in the US)

Current treatment in 
transplant non-eligible patients
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No improvement in the 10-Year OS
in patients>70 years of age 

before introduction of new agents 
The standard was MP

Brenner et al; Blood 2008; 111:2521-26

MPT Becomes a New Standard of Care

Facon T, et al. Lancet. 2007;370:1209-18. Fayers PM, et al. Blood. 2011;118: 1239-47 . 
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Currently :Two standards in Europe
VMP (VISTA trial) VMP>MP                                          2008

Rd continuous >MPT (PFS and OS) 2014

Rd continuous > Rd 18 (PFS) (FIRST trial)

HOW TO IMPROVE ?

n Combine IMId and PI
-simultaneously Ex :VMPT (Gimema)

RVd (SWOG) standard in the US

-sequentially Ex : VMP-Rd (Pethema)
n Induction plus Maintenance 
Bortezomib Ex :VMPT +VT (Gimema)

VMP+ VT or VP (Pethema)
Lenalidomide Ex : MRC XI trial
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Current treatment 
in Relapsed Myeloma

The objectives of Clinical Trials 
in Newly Diagnosed Patients

n Achieving MRD negativity is a new end-
point of MM treatment

n Starting treatment at earlier stages (high-
risk smoldering myeloma ) to cure patients

n Improving PFS by increasing the % of 
MRD<0 at the 10-6 level

Introduce 2nd generation agents
- 2nd generation PI (carfilzomib, ixazomib)
- Anti CD-38 Antibodies (daratumumab, isatuximab)
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Myeloma Drug Development

Melflufen*
Selinexor*
Venetoclax*
Nelfinavir*

DurvAtezolizumab*
alumab*

Nivolumab*
Pembrolizumab*

Second generation new agents further
improve results in RRMM

(Rajkumar SV NEJM 2016)

26
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Second generation new agents further 
improve results   in RRMM

(Rajkumar SV NEJM 2016)

27

Daratumumab (anti-CD38)
in combination with Vd or Rd

in Relapsed MM:Best results ever achieved

Castor Trial DaraVd vs Vd  PFS Pollux trial DaraRd vs Rd  PFS
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ALCYONE TRIAL
PFS

29

MATEOS M.V., NEJM 2018; 378 : 548-28

The objectives of Clinical Trials 
in Newly Diagnosed Patients

n Achieving MRD negativity is a new end-point of 
MM treatment

n Increasing the proportion of patients with
MRD<0 at the 10-6 level

n Tailoring treatment (risk-adapted therapy)
to initial prognostic factors

- Fit/frail elderly patients
- High-risk cytogenetics

to MRD assessment
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Treatment of relapsed MM
What are the newer agents?

Melflufen*
Selinexor*

Venetoclax*
Nelfinavir*

Anti PD1-PDL1

Anti BCMA
BITe

Anttibody drug 
conjugate

Third generation new agents
SELINEXOR

n Selinexor is the first-in-class of the 
Selective Inhibitor of Nuclear Export 
(SINE) which are XPO1- inhibitors

n XPO1 transport tumor-suppressor genes 
from the nucleus to the cytoplasm

n In clinical development 
Vogl DT JCO 2018;36:859 
Chen C Blood 2018;131:855

VENETOCLAX (anti-BCL-2)
n Targeted therapy in t(11;14) MM 

With high levels of BCL-2

Kumar S Blood 2017;130:2401

n In combination with BTZ (to target
MCL-1)

Moreau P Blood 2017;130:2392
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Targeting BCMA in MM
n B-cell Maturation antigen
n Is expressed on normal 

and MM PC
n New anti-BCMA Immunotherapies

- Bispecific T-cell engagers (BiTE)
- Antibody Drug Conjugate

- Anti BCMA CAR T-cells

CAR-T cells in MM
Review on CAR T cells June CH NEJM 2018

Targets CD19, BCMA 
SLAM F7
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Anti-BCMA CAR T cells

n CAR T cells in development

n High response rate 
n Tumour response related to the dose , not to BCMA 

expression
n Response duration (median 1 year in heavily pre-treated

patients; 17 months in <0 MRD patients)
n Toxicity - Cytokine Release Syndrome

- Neurotoxicity
n Logistics - limited access

- long preparation process
- cost

Fan ASCO 2017,Cohen A ASH 2017,Raje N ASH 2017,Brudno JCO 2018


