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Multiple myeloma



Definition

MGUS
Smouldering

Multiple Myeloma
Symptomatic

Multiple Myeloma

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

BM PC 

< 10 %

BM PC 

җ мл ҈

BM PC

җ мл ҈

no CRAB no  CRAB at least  1  CRAB



Pathophysiology

MGUS 1-2% per yearĄ
SMM

SMM 10% per yearĄMM

Geneticchanges

BM angiogenesis

Cytokines



Incidence

of all cancers in 
Caucasians

2 %

2d MOST COMMON HEMATOLOGICAL MALIGNANCY

of all 
hematological

cancers

15%

DimopoulosMA,, Ann Oncol 2010

4.5 ς6 per 100 000 per year



Epidemiology
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MM isa diseaseof the elderly

Turesson, Mayo Clin Proc 2010 

Expected

increase of 

57% 

Incidence of MM is risingover time



Clinicalpresentation

Infections Anemia
(73%)

Bone disease(79%)

Peripheralneuropathy

Thromboembolicevent

Renalfailure (19%)

Kyle, Mayo Clin Proc 2003



Evaluation of patients suspectedof havingMM

Dimopoulos, Ann Oncol2021

Biology Complete bloodcount

Creatinin, calcium

ʲн-microglobulin,albumin, LDH, CRP

M-component Serum/urine electrophoresis(24h urine)

Quantification of IgA, IgG, IgM immunoglobulins

Characterisationof heavy/light chainsby IF

Measurementof FLC

BM plasma 
cells

iFISHon sortedplasma cells

t(4;14), t(14;16), del 17p, chromosome 1 abnormalities

t(11;14)

Lyticbone
lesions

WBLD-CT(standard)

(conventionalX-ray)

MRI (greaterdetails(focal lesions),

cordcompression)

PET-CT



Prognosis

Langseth, Br J Haematol2020



Staging

stade A: créatinine < 20 mg/L; stade B: créatinine җ  нл ƳƎκ[Φ

Durie, Cancer 1975; Greipp, J Clin Oncol2005

SD ISS



High riskfeatures

Zamagni, Blood 2021



Staging

Palumbo, J Clin Oncol2015 

28%

62%

10%

R-ISS
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SMM

MGUS
Smouldering

Multiple Myeloma
Symptomatic

Multiple Myeloma

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

BM PC 

< 10 %

BM PC 

җ мл ҈

BM PC

җ мл ҈

no CRAB no  CRAB at least  1  CRAB



Definition

SMM - MGUS SMM - MM



Indication of therapyin SMM

Treatmentto be started

Close monitoring
every3-6 months



Lakshman, Br Cancer J 2018; Mateos, Blood Cancer J 2020

SMM riskstratification 20-20-20 model



Therapy in  SMM

Balanceregarding treatment initiation in SMM patients

- Over-treatment, toxicitiesand secondarymalignanciesor 
- Undertreatment, risk of organdamage, reducedPFS/OS and pooreroutcomes

Guidelines presented at ASH 2022
- Close monitoring in low- or intermediate-riskSMM

Mateos, ASH 2022, #781; Kumar, ASH 2022, #2022; Mateos, NEJM 2013; Lonial, J Clin Oncol2020

Lack of consensus regarding treatment in high-risk patients

- Twophase 3 in HR-SMM treated with Rd/R vs. observation alone: reducedrisk of progression to active MM with
improvedOS in one of them

- Twophase 2 in HR-SMM treated with HDT with/without ASCT, followed by R/Rd vs. observation alone: high response
rates and durable MRD



1 Generalities

2 SMM

3 MM, Principles of therapy

4 Transplant eligiblepatients

Agenda

5 Transplant non eligiblepatients

6 High riskdisease

7 MRD to definetherapy



Definition

MGUS
Smouldering

Multiple Myeloma
Symptomatic

Multiple Myeloma

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

monoclonal component 
(bloodand/or urine)

BM PC 

< 10 %

BM PC 

җ мл ҈

BM PC

җ мл ҈

no CRAB no  CRAB at least  1  CRAB



Goal of therapy

Lahuerta, J Clin Oncol 2017

CR

Outcomedoesnot rely on CR but on MRD-



Goal of therapy

CR

Outcomedependson the depth of response

Attal, NEJM 2017; Perrot, ASH 2020



Goal of therapy

Paiva, Blood2015

CR

Conventional
techniques

(electrophoresis, 
immunofixation, FLC)

MRD

ProlongedPFS and OS associatedwith MRD-



Be right from the start

Significantpatient drop out 
at eachtreatment line

N = 4997 patients charts



Factorsto considerbeforestartingtherapy

Age
Comorbidities

Frailty

Treatmentefficacy

Expectedtoxicities

Goal of therapy

Patient preferences
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2021 ESMO guidelines ςupfront therapy

Dimopoulos, Ann Oncol2021

3-6 months

CONSOLIDATION

40%ASCT



RCT

Devarankonda, Cancers 2021

ASCT upfront or delayed



Attal, NEJM 2017; Perrot, ASH 2020

V No difference in terms of OS
V More toxicity in ASCT arm

BUT

V Better PFS
V Better MRD negativity rate
V 21% of the pts in the RVD group could 

not  received ASCT at the time of relapse 

IFM 2009ASCT upfront or delayed



Attal, NEJM 2017; Perrot, ASH 2020, #143

Better PFS with VRD + ASCT comparedto VRD 
alone

IFM 2009ASCT upfront or delayed



Richardson, NEJM 2022

DETERMINATIONASCT upfront or delayed



Richardson, NEJM 2022; EHA 2022; ASCO 2022

mFU, 76 months

PFS OS

VRD + ASCT prolongsPFS comparedto VRD alone

67.5 vs. 46.5 months
53% higherriskof progression/death with VRD

No OS benefit

DETERMINATIONASCT upfront or delayed



Richardson, NEJM 2022; EHA 2022; ASCO 2022

PFS by cytogeneticrisk

DETERMINATIONASCT upfront or delayed



Cavo, ASH 2018 

META-ANALYSISASCT single or double



Cavo, Lancet Oncol2020

n = 909

Benefitmore prominent for HR diseases

EMN02-HO95ASCT single or double



2021 ESMO guidelines ςupfront therapy

Dimopoulos, Ann Oncol2021



Rosinol, Blood 2019

No head-to-headcomparisonbetweenVTD and VRD

Induction VRD vs. VTD PETHEMA



PFS according to MRD status
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HR, 0.21; 95% CI, 0.12-0.36; p < 0.001

Undetectable MRD, median PFS: NR
Persistent MRD, median PFS: 36 months

Number at risk

Persistent MRD 152 128 64 7 0

Undetectable MRD 205 198 111 19 0

Rosinol, Blood 2019

Induction VRD vs. VTD PETHEMA

VRD is an attractive regimen



Moreau, Blood 2016

Induction VTD vs. VCD IFM 2013-04

VTD  is better than VCD



Quadruplets induction regimens



Anti-CD38 monoclonal antibodies

daratumumab - isatuximab



CASSIOPEIA Dara-VTDin induction/maintenance 

Moreau, Lancet Oncol2019; Moreau, Lancet Oncol2021



CASSIOPEIA Dara-VTD vs. VTD in induction 

Moreau, Lancet Oncol2019



CASSIOPEIA Dara-VTD in induction/maintenance 

Moreau, Lancet Oncol2021

V Significant interaction between 
maintenance and consolidation 
prespecified analysis

V PFS benefit for VTS/daravs. 
VTD/observation

V Comparable PFS for dara-VTD vs. 
dara-VTD/observation

Dara significantlyimprovesPFS 



GRIFFIN Dara-VRD in induction/maintenance 

Voorhees, Blood 2020; Laubach, ASH 2021, #79

Phase II



GRIFFIN Dara-VRD in induction/maintenance 
RR after 24 monthsmaintenance 

Laubach, ASH 2021, #79



GRIFFIN Dara-VRD in induction/maintenance 
PFS by durable MRD-
lasting > 12 months

Rodrigues, ASCO 2022, #8011

10-5 10-6



Maintenance

Long term of lessintensive treatment givenin order to prolongresponseduration, PFS and OS and suppressMRD



Maintenance Lenalidomide Meta-analysis
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62%

50%N = 1209 LEN CONTROL

Median OS
(95% CI), months

NE
(NEςNE)

86.0
(79.8ς96.0)

HR (95% CI)
p value

0.74 (0.62ï0.89)
0.001

26% reduction in risk of death, estimated2.5y increasein mOS

McCarthy, JCO 2017

N = 1209

No benefit in patients with ISS 3 or HR cytogenetics



Maintenance Lenalidomide MMIX
Median FU, 30.6 m
n = 1.970, 1247 TE

Upgrade of responserates and PFS (30 to 50 months)
Benefit in OS irrespectiveof cytogeneticrisk

Jackson, ASH 2017, # 436



Rosenberg, Blood Cancer J 2021

Maintenance Lenalidomide SPM



Maintenance Ixazomib TOURMALINE 3

Dimopoulos, Lancet 2019

Ixazomibassociatedto 5 months increasein mPFS



Rosinol, ASH 2021, #466; Gay, Lancet Oncol2021 

IRdvs. Rd KR vs. R

Maintenance Combination of PI and LEN

FORTEGEM2014MAIN
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Fried, J Gerontol2004; Cook, Leukemia2020; Young, Br J Hematol 2016 

Transplant non eligibleMM patients

Geriatricassessment



2021 ESMO guidelines ςupfront therapy

Dimopoulos, Ann Oncol2021

UNTIL 
PROGRESSION

60%

Dimopoulos, Ann Oncol2021

No 
ASCT



MAIA DRd, the currentSOC for NTE patients

Facon, Lancet Oncol2021



Facon, Lancet Oncol2021

5 yearsfollow-up

47% reduction in the riskof progression, 
with a mPFSnot reached

32% reduction in the risk of death

MAIA Dara-Rd vs.  Rd



Median OS, 8 years?

Facon, Lancet Oncol2021

MAIA Dara-Rd vs.  Rd



Facon, Lancet Oncol2021
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Patients who received <9 months 
of treatment

tŀǘƛŜƴǘǎ ǿƘƻ ǊŜŎŜƛǾŜŘ җфғму ƳƻƴǘƘǎ
of treatment

tŀǘƛŜƴǘǎ ǿƘƻ ǊŜŎŜƛǾŜŘ җму ƳƻƴǘƘǎ
of treatment

Median: D-Rd, 6.4 mo; Rd, 6.5 mo

HR, 1.21; 95% CI, 0.81-1.80; P = 0.3579

Median: D-Rd, 16.4 mo; Rd, 14.5 mo

HR, 0.76; 95% CI, 0.47-1.22; P = 0.2480

Median: D-Rd, NR vs Rd, 54.8 mo

HR, 0.57; 95% CI, 0.43-0.76; P <0.0001
Rd

D-Rd

Rd

D-Rd

Rd

D-Rd

64.4%

44.6%

60-month PFS rate

Improvementof PFS in patients treated >18 months
43% reduction in risk of progression/death

MAIA Dara-Rd, continuousor fixedduration



Mateos, ASH 2022, #4561

ALCYONE Dara-VMPvs. VMP

- Dara-VMP prolong OS versus VMP alone in TNE NDMM 
- Median OS reached in both arms for the first time after a mFUof 

>6 years
- Dara-VMP 4-fold higher MRD-negativity rate and a 5-fold higher 
җмн-month sustained MRD-negativity rate versus VMP alone



Facon, Lancet Oncol2021; Mateos,  Clin LymphMyelomaLeuk2021

PFS by FRAILTY Dara-Rd or  Dara-VMP



ENDURANCE
KRdvs. VRd

SWOG 0777
VRdvs. Rd

Durie, Lancet Oncol2017; Kumar, Lancet Oncol2020 

NTE patients Otheroptions



IMROZ and CEPHEUS Better than Dara-Rd?
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High riskMM features



- Terminal stage and mostaggressiveform of PC dyscrasia

- 2-4% off all PC malignancies

- PRIMARY (pPCL) in pts without prior historyof PC dyscresia
- SECONDARY (sPCL) in pts with a historyof MM

- Adverse prognosiswhateverthe treatment
- Particularlyfor sPCLwith a mediansurvivalof 2-6 months

- DiagnosisfollowingIWMG, 5% circulatingPC

Plasma cell leukemia



FORTE KRDvs. KCD with/without ASCT

Gay, Lancet Oncol2021

Phase II



FORTE KRDin HRpatients

Mina, EHA 2021, #S182

Subgroup analyses according to FISH:
del17p, t(4;14), t(14;16), del1pand 1q gain (3 

ŎƻǇƛŜǎύ ƻǊ ŀƳǇмǉ όҗп ŎƻǇƛŜǎύ

Benefitof KRD - ASCT- KR consolidation observedin all subgroups:
del17p, t(4;14),  del1p, 1q gain except  amp1q όҗп ŎƻǇƛŜǎύ



CONCEPT Isa-KRD in HR patients

Leypold, Leukemia2022

Phase II



CONCEPT Isa-KRD in HR patients

Leypold, Leukemia2022

24-month PFS, 75.5% 

100% ORR



OPTIMUM Dara-CVRD

Brown, EHA 2021, #S181



IFM 2018-04 Dara-KRD and tandem ASCT

Touzeau, EHA 2022, #S176

18 month PFS, 92%

MRD- 10-5 (NGS), 62%

ḷVGPR, 91%

ḷCR, 31%

ORR, 96%
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Costa, JCO 2021

MASTER Dara-KRD for de-escalation
Phase II

HRCA
t(4;14), t(14;16), t(14;20), del(17p), 
gain/amp(1q)



Costa, ASH 2022, #3237

MASTER Dara-KRD for de-escalation

- MRD- in 80% (78%, 82%, 79% in 0, 1, 2+ HRCA)
- MRD 10-6 in 66%
- MRD- 2x consecutivelyin 71%

- 2y-PFS, 87% (91%, 97%,58%in 0, 1, 2+ HRCA)
- Cumulative incidence of MRD resurgenceor progression 12 

monthsafter cessation of therapy(4%, 0%, 27%0, 1, 2+ HRCA)


