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Myeloma is not one disease!!
OS of pts with MM from diagnosis compared with 

expected survival of background population
Continued Improvement in Survival in Multiple Myeloma

~ 20% pts dead in 2 yrs

heterogeneous prognosis

Puertas et al. Cancers 2023; Ravi et al. Blood Cancer Journal 2018  



Zamagni E et al. Blood  2022



Why Risk Stratify?

Two important goals

• Counsel: Need to provide pt with realistic expectations based on the 

currently available treatments

• Therapy: Decide if particular therapies can be chosen based on their 

differential effects on the high-risk and standard-risk disease



Pitfalls of treatment of HR patients: the black beast of MM

• Inhomogeneity in HR definition in different trials

• Most data coming from retrospective analyses

• Guidelines and recommendations poor on HR

• Lack of specific trials dedicated to HR population



Double ASCT

Cavo et al. Lancet Haematol 2020;7:e456–68

A tandem ASCT is recommended for patients with genetically defined high-risk disease



Quadruplet induction/consolidation (MoAb-PI-IMiD-dex)
DARA-VTd: CASSIOPEIA phase 3 trial

Moreau P et al, Lancet 2019; 
Moreau P  et al, ASCO 2021; 
Sonneveld P, et al. ASH 
2023; Sonneveld P, et al. N 
Engl J Med. 2023; Chari A et 
al.  ASH 2022; Voohrees  PM 
et al. Lancet Haematol 2023
   
   

DARA-VRd: GRIFFIN phase 2 trial

DARA-VRd: PERSEUS phase 3 trial



In a subgroup analysis of MAIA, patients with TIE NDMM with HRCA had improved 
outcomes with dara-Rd vs Rd

• High cytogenetic risk was defined by the number of HRCAs Higher ORR was observed with dara-Rd vs Rd in 
patients with high-risk cytogenetics

PFS among patients with O, 1 or ≥2 HRCAs 

Higher rates of MRD-negativity (10-5) were observed with 
dara-Rd vs Rd in patients with high-risk cytogenetics

(OR, 14.33; 95% CI, 1.78–115.59) 

25.0% 2.3%

Dara-Rd Rd

(OR, 3.67; 95% CI, 1.07–12.55) 

91.7% 75.0%

Dara-Rd Rd

CI, confidence interval; (dara-)Rd, (daratumumab) lenalidomide and dexamethasone; HRCA, high-risk cytogenetic abnormality; MRD, 
minimal residual disease; NDMM, newly diagnosed multiple myeloma; OR, odds ratio; ORR, objective response rate; PFS, progression-
free survival; TIE, transplant-ineligible.

Moreau P, et al. ASH 2022 



Isa-KRd Vs KRd Pre-Transplant Induction and Post-Transplant Consolidation in NDMM: 
IsKia trial Post-consolidation MRD negativity by NGS 

Subgroup analysis by cytogenetic risk

Gay F, et al. ASH 2023

Primary Endpoint: Post-consolidation MRD negativity (ITT analysis)



In GMMG-CONCEPT, high-risk patients with NDMM had durable responses with isa-
KRd with and without subsequent ASCT

Weisel KC, et al. ASH 2022 (Abstract No. 759 – Presentation); Leypoldt LB, et al. IMW 2023

Patients with NDMM at high 
cytogenetic risk, defined as ISS 

stage II or III plus ≥1 of the 
following: t(14;16), t(4;14), 
del(17p), >3 copies of 1q21 

(N=153)2

TE TIE

Primary endpoint:
MRD-negativity
Secondary endpoint:
PFS



DaraKRd induction and consolidation with double ASCT in HR NDTEMM: phase 2 
study IFM 2018-04

Touzeau C, et al. IMWG 2023



MRD and genetically high-risk patients
MRD status according to cytogenetic risk 

in the PETHEMA/GEM2012MENOS65 clinical trial

Undetectable MRD may overcome the dismal survival of 
patients with MM with high risk CA

Goicoechea et al. Blood 2021;137(1):49–60CA, cancer; MM, multiple myeloma; MRD, minimal residual disease



MRD-MODULATED CONSOLIDATION AND TREATMENT CESSATION:  MASTER 
study

Costa LJ et al, JCO 2022, EHA 2023

Progression or 
MRD Resurgence

PFS



Risk-Adapted therapy Directed According to Response 
(RADAR)



RRMM: How to make the right choice 

1. TYPE OF RELAPSE

4. TOXICITIES OF TREATMENTS 

AND COMORBIDITIES

3. TYPE & EFFICACY 

OF PREVIOUS 

TREATMENTS

2. STANDARD OR 

HIGH RISK

HIGH RISK



Cut-off values for affected cell ratios in MM trials

Trial Arms del(17p) t(4;14) t(14;16) amp1q21
Pomalidomide-based regimens
ICARIA-MM Isa-Pd vs Pd ≥50% ≥30% ≥30% ≥30%
APOLLO DPd vs Pd NR NR NR -
ELOQUENT-3 EPd vs Pd NR NR NR -
PI-based regimens
IKEMA Isa-Kd vs Kd ≥50% ≥30% ≥30% ≥30%
CANDOR DKd vs Kd NR NR NR -
CASTOR DVd vs Vd NR NR NR -
OPTIMISMM PVd vs Vd NR NR NR -
BOSTON XVd vs Vd ≥10% ≥10% ≥10% ≥10%
Lenalidomide-based regimens
POLLUX DRd vs Rd NR NR NR -
TOURMALINE-MM1 IRd vs Rd ≥5% ≥3% ≥3% -
Anti-BCMA therapies
KarMMA Idecabtagene vicleucel NR NR NR

CARTITUDE-1 Ciltacabtagene vicleucel ≥20% ≥3% ≥2% -

Majes-TEC1 Teclistamab NR NR NR -



Lenalidomide-based regimens applicable from 2nd line

ASPIRE POLLUX TOURMALINE-1 ELOQUENT-2

Median, 
months

KRd Rd DRd Rd IRd Rd ERd Rd

Standard 29.6 19.5 52.0 19.9 20.6 15.6 19.7 16.6

High 23.1 13.9 26.8 8.8 21.4 9.7 15.2 7.4

Stewart AK et al. N Engl J Med 2015;372:142-52; Dimopoulos MA et al. Haemeatologica 2018,103(12):2088-2096; Dimopoulos MA et al, EHA  2019; Avet-Loiseau H et al. Blood
2017.130(24):2610-2618; Dimopoulos MA et al. Cancer 2018,124(20):4032-4043



Lenalidomide sparing regimens applicable from 2nd line

ENDEAVOR CASTOR OPTIMISMM CANDOR IKEMA APOLLO

Median, 
months

Kd Vd DVd Vd PVd Pd DKd Kd Isa-Kd Kd DPd Pd

Standard NR 10.2 18.4 6.8 NR NR NR 16.6 NR, HR in 
favour

19.4 21.0 7.4

High 8.8 6.0 13.4 7.2 8.4 5.3 15.6 5.6 NR,HR in 
favour

18.2 5.8 4.0

Chng WJ et al. Leukemia 2017; Weisel K et al,  EHA 2019; Kaufman JL et al ASH 2019; Richardson P et al. Lancet Oncol 2019; Dimopoulos M et al,  ASH 2020, Dimopoulos M et al, Lancet 2021; 
Spicka I, ASCO 2021; Dimopoulos M al. Lancet. 2020; Moreau P. et al. Lancet 2021; Dimopoulos et al. Lancet 2021; Spicka I et al. Eur J Haematol 2022; Martin T. et al. Blood Cancer Journal 2023.



Pomalidomide-based regimens applicable from 2nd or 3rd line
TITOLO DELLA DIAPOSITIVATrial Arm Len-

refractory 

(%)

ITT population Cytogenetics group PFS (months)

PFS (months) Hazard ratio (95% CI) HR SR Hazard ratio (95% CI)

ICARIA*1,2
Isa-Pd 94 11.1

0.60 (0.46-0.78)
7.5 11.6 HR: 0.66 (0.33-1.28)

SR: 0.62 (0.42-0.93)Pd 92 5.9 3.7 7.4

APOLLO*3
DPd 79 12.4

0.63 (0.47-0.85)
5.8 21.0 HR: 0.85 (0.49-1.44)

SR: 0.51 (0.32-0.81)Pd 80 6.9 4.0 7.4

OPTIMISMM‡4,5
PVd 71 11.2

0.61 (0.49-0.77)
14.7 (1 prior LoT) --

HR: 0.39 (0.13-1.17)
Vd 69 7.1 9.9 (1 prior LoT) --

ELOQUENT-3#6
Elo-Pd 90 10.3

0.54 (0.34-0.86)
6.5 NE HR: 0.52 (0.22-1.25)

SR: 0.56 (0.27-1.14)Pd 84 4.7 2.5 4.9

1. Harrison Sj et al, Br J Haematol. 2021; 2. Richardson PG, et al, The Lancet Oncology. 2022;
3. Dimopoulos MA, et al, The Lancet Oncology. 2021; 
4. Richardson PG, et al, European Journal of Haematology. 2021; 5. Richardson PG, et, The Lancet Oncology, 2019
6. Dimopoulos MA et al, N Engl J Med 2018.

*Prepecified subgroup analysis
‡Post-hoc subgroup analysis

#Exploratory subgroup analysis

--Not reported



1q+ subgroups

Martin T et al, Haematologica 2022



Ide-cel versus standard regimens in patients
with TCE RRMM: a KarMMa-3 analysis in high-
risk subgroups

Cilta-cel Versus Standard of Care (PVd or DPd)
in Lenalidomide-Refractory MM: CARTITUDE-4
Subgroup Analysis (ITT)
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Rodríguez-Otero P, et al. N Engl J Med 2023;388:1002–1014; Patel K et al. EHA 2023
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COCLUSION AND OPEN ISSUES
➢ Treatment regimens that consistently overcome the poor prognosis of HR MM remain to be found

➢ There is a need to harmonise the definition of HR patients in future clinical trials, need for a consensus, maybe different MM
entities

➢ The goal of treatment should be to achieve and sustain MRD negativity

➢ Double ASCT improves outcomes in patients with HR cytogenetic abnormalities vs single ASCT. 
➢ Role of double ASCT vs newer quadruplets + single ASCT or vs alternative strategies (i.e. T-cell redirecting therapies)? Maybe 

tailored upon MRD status?

➢ The addition of anti-CD38 antibodies has improved treatment outcomes for HR TE or TI NDMM
➢ PFS is still shorter particularly in ultra HR disease

➢ Triplets combinations of PIs, IMiDs, and MoAbs versus doublets showed positive results in HR RRMM patients,
albeit less pronounced than standard risk
➢ Improvement and not an abrogation of the unfavorable impact of genetic alterations

➢ Quadruplet regimens and emerging treatments, including CAR-T cell therapies and BsAbs, may provide a benefit
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