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IMWG MRD criteria

Response SubCategory Response Criteria

Sustained MRD-negative MRD negativity in the marrow (NGF or NGS, or both) and by imaging as
defined below, confirmed minimum of 1 year apart. Subsequent
evaluations can be used to further specify the duration of negativity (eg,
MRD-negative at 5 years)†

Flow MRD-negative Absence of phenotypically aberrant clonal plasma cells by NGF‡ on bone
marrow aspirates using the EuroFlow standard operation procedure for MRD
detection in multiple myeloma (or validated equivalent method) with a
minimum sensitivity of 1 in 10⁵ nucleated cells or higher

Sequencing
MRD-negative

Absence of clonal plasma cells by NGS on bone marrow aspirate in which
presence of a clone is defined as less than two identical sequencing reads
obtained after DNA sequencing of bone marrow aspirates using the
LymphoSIGHT platform (or validated equivalent method) with a minimum
sensitivity of 1 in 10⁵ nucleated cells§ or higher

Imaging positive
MRD-negative

MRD negativity as defined by NGF or NGS plus disappearance of every area
of increased tracer uptake found at baseline or a preceding PET/CT or
decrease to less mediastinal blood pool SUV or decrease to less than that of
surrounding normal tissue

IMWG MRD negativity criteria 
(requires a complete response)

Kumar SK, et al. Lancet Oncology 2016;17(8):e328-e346



Lahuerta JJ, et al. JCO 2017;35:2900-10 

Meta-analysis of MRD studies (CR patients)

MRD is the best biomarker to predict outcome and overseeds CR

Munshi NC, et al. JAMA Oncol 2017;3:28-35
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PFS

MRD-negative status surpasses the 
prognostic value of CR achievement 

for PFS and OS across the disease spectrum, 
regardless of the type of treatment 

or patient risk group

Depth of response and survival: importance in different settings

OS



Myeloma Is Not One Disease

Kumar SK, et al. Leukemia. 2014;28:1122-1128
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Prognostic factors in MM
Patient-related

» Age
» Performance status, comorbidities

Disease-related
» High β2 microglobulin
» Low albumin
» Renal impairment 
» LDH above the upper limit
» Cytogenetic abnormalities
» Gene expression profile
» Circulating plasma cells
» Extramedullary disease
» High proliferation rate

Therapy-related 
» Quality of response
» Early relapse

ISS Disease burden

Disease biology

Dynamic Model

At diagnosis



GRIFFIN studyCASSIOPEIA study

Modern induction and post-ASCT consolidation/maintenance therapies are 
inducing high rates of MRD negativity: MRD data (10-5)  

Moreau et al. The Lancet 2019;394:29-38; Avet-Loiseau H, et al. IMW 2019,Oral presentation; Voorhees PM et al., Blood. 2020;136(8):936-945



High-risk MM: ”the black beast of MM”

Richter J et al, ASCO 2020 educational session



Relationship between risk and depth of the response

Paiva B et al. ASH 2017

The best pathway to
overcome the poor
prognosis of HRCA is
through the
achievement of MRD-
negativity

Goicoechea I, et al. Blood 2020



Current trials with  MRD-driven  maintenance

GEM12MENOS65 trial PERSEUS trial



wKRdD Induction, ASCT and MRD Response-Adapted 
Consolidation in NDMM: MASTER trial

Costa LJ, et al., EHA 2020; oral presentation 

Primary Endpoint: Achievement of MRD-negative 
remission (< 10-5 per IMWG consensus)†

Secondary Endpoints: MRD < 10-6, CR (per IMWG 
criteria),‡ and rate of imaging plus MRD-negative CR



Arm A: Isa-KRD
X4

Isa-KRD    
X2

Lenalidomide 3 yrs

- R(1-1)

Arm B: HDM Isa-KRD
X2

Lenalidomide 3 yrs

Isa-KRD
X 6

MRD
(NGS)

Arm C: HDM Isa-KRD
X2

Isatux/Iberdomide 3 
yrs

+ R(1-1)

Arm D: HDM HDM Isatux/Iberdomide 3 
yrs

IFM 2020 trial 
for NDTE MM 



Impaired
functional status

Co-morbidities, 
organ function

Deep remission Balance efficacy/safety Do not harm

CR/MRD-negativity Good response QoL

Life expectancy

Treatment goals

Younger, fit Elderly, fit Intermediate Frail



Efficacy: ORRa and MRDb (NGS; 10–5 Sensitivity Threshold)

• Significantly higher ORR, ≥CR rate, ≥VGPR rate, and MRD-negative rate with D-Rd
• >3-fold higher MRD negativity achieved with D-Rd

• Lower risk of progression or death with MRD negativity

Facon T et al. ASH 2019

Median follow-up à Primary: 28.0 mo Update: 36.4 mo
ORR MRD PFS



CONSIDERATIONS

Patient

Age Co-morbidities

Support network Performance status

Oral vs IV
Bone marrow reserve

QoL

Prior treatment

ASCT PI-based

IMiD-based Alkylators

Maintenance / Continuous treatment

Response and tolerability

Response to prior therapy
PFS

Side effects TFI

Disease and molecular assessment

Extramedullary 
disease

Aggressiveness of 
relapse

Clinical vs biochemical 
relapse

Focal lesions

Cytogenetic risk 
status

Speed
paraprotein

increase

Key clinical considerations at relapse





Relapse

Induction Bortezomib-based combination

ASCT (melphalan 200)

Nothing/Consolidation/Maintenance

Induction Bortezomib-based combo  

Lenalidomide-dex

(VRd)

EloRd
PFS: 19.4 m, HR: 0.71

CR 5%

KRd
PFS: 26.3 m, HR: 0.69

CR 32%

DaraRd
PFS: 44.5 m, HR: 0.44

CR 56%
IxaRd

PFS: 20.6 m, HR: 0.74
CR 12%

Kd
PFS: 18.7 m, HR: 0.53

CR 13%

DaraVD
PFS: 16.7 m, HR: 0.32

CR 30%

IMiDs based 
combinations

PIs based 
combinations

Dimopoulos MA et al, Lancet Oncology 2016; Spencer at al, Haematologica 2018; Stewart AK
et al, N Engl J Med 2015; Dimopoulos MA et al, Haematologica 2018; Dimopoulos MA et al,
Br J Haematol 2017; Moreau P et al, NEJM 2016; Bahlis NJ et al. Leukemia 2020

Options of therapy for RRMM patients





Treatment of relapse: the changing landscape….

First relapse after IMiD-based induction

Doublets
Kd / Vd

Triplets based on Bortezomib
DaraVD or PanoVD or 

EloVD or VCD

First relapse after Bortezomib-based induction

Triplets based on Rd
DaraRd or KRd or IxaRd or EloRd

Rd

Moreau P et al. Ann Oncol 2017;28(suppl_4):iv52-iv61
Facon T EHA 2019

First relapse after PI and/or IMiD-based induction and len-refractory

Vd + Selinexor
Vd + Venetoclax

Kd + Dara
Kd + Isa
Kd + Cyclo
Kd + Venetoclax

Poma-dex + V
Poma-dex + Cyclo
Poma-dex + Dara
Poma-dex + Isa
Poma-dex + Elo
Poma-dex + K



Not a sprint, but amarathon

Treating myeloma in 2020 – Upcoming challenges

Ø There is a trend towards extended duration of therapy, and highly active combinations being
used already in early lines

Ø The population of refractory patients is increasing

Ø Treatment resistance is becoming an important and timely consideration in clinical practice

Tumor cell diversity

Genetic lesions

Image adapted from Morgan G et al. Nat Cancer Revs 2012;12:335-348

Dynamic heterogeneity 



Immune impairment in MM
While the immune system is well-equipped to identify and eliminate myeloma cells, they can escape immune-
mediated destruction through: 

Reduced B cell numbers
• Impaired B-cell differentiation and Ab response

Reduced expression of tumor antigens
and HLA costimulatory molecules
inadequate T-cell costimulation

Upregulation of surface inhibitory
ligands which mediate T-cell anergy/
exhaustion (i.e., PD-L1 receptors

Recruitment of counterregulatory/
immunosuppressive cells
(such as Tregs and MDSCs)

Impaired induction of allogenic  T-cell responses
• Reduced CD4+ T cell numbers
• Abnormal Th1/Th2 cytokine profile
• Impaired cytotoxic T cell response

TGF-β, VEGF
adenosine, PGE2

T cell

Mature DC Effector T cell

TGF-β

PD-L1

MDCS

Tregs

CCL2, CXCL12

Rodriguez-Otero P, et al. Haematologica. 2017;102(3):423-432

• Role of graft versus Myeloma after allo-transplant as well as Donor Lymphocytes infusions 
• Interferon was the first drug to stimulate the immune system
• Anti-myeloma effect of the immunomodulatory drugs



Innovative strategies are needed to overcome refractoriness
to conventional drugs

Rodríguez-Otero P, et al. Haematologica. 2017;102:423-32.
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Direct targeting of tumour 
surface antigens

Monoclonal antibodies

Boosting immune effectors

T-cell engagers 
ADC

Adoptive cell therapy

Activating tumour-specific 
immunity

Vaccines

Overcoming inhibitory 
immune suppression 

Immunomodulators: IMiDs, 
checkpoint inhibitors



MAMMOTH study:  suboptimal outcomes in patients refractory to anti-CD38 Mo Abs

Gandhi UH et al., Leukemia. 2019
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Not triple refractory (n = 57)

Triple and quad
refractory (n = 148)

Penta-refractory (n = 70)p = 0.002

Median OS
months

Not triple 
refractory

11.2 Refractory to 1 CD38 mAb, and not 
both PI and IMiD

Triple and quad 
refractory

9.2 Refractory to 1 CD38 mAb + 1 PI + 
1 or 2 IMiD compounds, etc.

Penta refractory 5.6 Refractory to 1 CD38 mAb + 2 PIs + 
2 IMiD compounds

Overall cohort 8.6

249 patients received further treatment
ORR 31%
mPFS 3.4 months
mOS 9.3 months

275 patients refractory to anti-CD38 mAbs

Overall population
Median OS 9.3 months



KarMMa: 
Idecabtagene Vicleucel 

(n = 128)

EVOLVE: 
Orvacabtagene Autoleucel 

(n = 62)

CARTITUDE-1: 
JNJ-4528
(n = 29)

ORR, % 73 92 100
sCR/CR, % 33 36 86
Evaluable patients with 
MRD neg ≥ 105, % 94 84 81

PFS, mos 8.8 NR* NR†

DoR, mos 10.7 NR NR
Screened, n 150 -- 35
Apheresed, n 140 -- 35
Treated, n 128 -- 29

Patel et al. ASCO 2020 
*PFS in lowest dose cohort (300 x 106 cells/kg): 9.3 mos. †9-mo PFS: 86%.

Efficacy Across BCMA CAR T Trials in RRMM






