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Mutiple Myelomais a highlyhetergenousdisease

Biology Clinics

Adapted from Maura et al. ƉHematol Oncol Clin N 
Am 2024.

The definition of high-risk/UltraHRpatientsstill representsunmetclinical need
Ravi et al, BCJ, 2018



ILLUMINATING MYELOMA HIDDEN TERRAIN 
TO GUIDE NEXT-GENERATION THERAPIES 
VISIUMM KICK-OFF MEETING

Broad definition of HR Multiple Myeloma

Zamagni et al., Blood 2022
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Deletion17p and TP53 mutations
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ILLUMINATING MYELOMA HIDDEN TERRAIN 
TO GUIDE NEXT-GENERATION THERAPIES 
VISIUMM KICK-OFF MEETINGDeletion(1p32)

Avet-Loiseauet al., JCO, 2025



Gain / Amplification1q
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Double/triple hit entitiesrepresentsa veryHR MM populationwith 
dimsalprognosis

Curvesseparationwasconsistentin studies with treatment combinationswith Pis, IMIDs
and anti-CD38 monoclonalantibodies

TE NDMM NTE NDMM RRMM

Kaiser et al., JCO, 2025



Final consensus HR classification

- Del(17p) >20%

- TP53 mutation

- Biallelic del(1p32)

- t(4;14) or t(14;16) or t(14;20) ANDeither 1q gain/amp or 
monoallelic del1p32

- 1q gain/amp ANDmonoallelic del1p32

Avet-Loiseauet al., JCO, 2025
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- TP53 mutation
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- t(4;14) or t(14;16) or t(14;20) ANDeither 1q gain/amp or 
monoallelic del1p32

- 1q gain/amp ANDmonoallelic del1p32

~50%

~5%

~45%

TOT 100% HR patients

Avet-Loiseauet al., JCO, 2025



Consensus HR classification validation

5602 NDMM with NGS 
- 1250 HR IMS 22.3%
- 1117 HR IMWG 19.9%

HR IMSNon HR IMS

4485324 (5.8%)4161Non HRIMWG

111792519 (3.4%)HR IMWG

560212504352

Conclusion: 515 patients (9.2%) reclassified
- 5.8% non HRIMWG become HR IMS
- 3.4% HR IMWG become non HRIMS

Unpublishedςcourtesy of Hervé Avet-Loiseau 
PLEASE DO NOT POST

Avet-Loiseauet al., JCO, 2025



(Median FU : 31.7 months

PFS according to IMS definition
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Consensus HR classification validation

PFS according to IMS in patients treated by anti-CD38
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MedianFU: 23 months

Schavgoulidzeet al., Blood, 2025



PFS according to IMS and IMWG definitions
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Multiple Myelomais a «patchydisease»

Rascheet al., Blood, 2025



For a better definition of HRMM we needto integrate different
strategies:

Å Interceptfunctionalhigh risks

ÅPossibleBiomarkersableto resolvespatialheterogeneity

ÅStaticto dynamicevaluation
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FunctionalHigh-risk MM patients
Fact: 20-25% of MM patientshave poor outcome
even in the era of novel treatments

Presented by: Martin Kaiser, MD, FRCP, FRCPath

@MyMKaiser

#ASH22 Content of this presentation is property of the author. 

Permission required for useASH2022

Aim/Hypothesis

High-Risk MM - the unmet need

2

Post-hoc modifications:
Å Difficult to rescue at relapse

Relapse <24m 
(<18m post ASCT)

Use improved biological risk prediction:
ÅImprove outcome upfront

Current status

~ 20-25%

ASCT = autologous stem cell transplantation

Currently no uniform treatment standardCourtesy of M. Kaiser

Patients with early PD were defined using a time-dependent

endpoint (18 months); consequently, a landmark analysis of OSwith

alandmark point at 18 monthswasperformed to validateour findings

(Fig. 3). At the landmark time point, 121 patients with early PD and

640 patients in the reference population were evaluable. The main

reasons for not being evaluable were death due to PD during the first

18 months in theearly PD population (58/191, 30%) and death dueto

reasons other than PD during the first 18 months in the reference

population (42/735, 6%). The difference in early death rates between

thetwo groupsled toapossibleunderestimation of OSdifferencesafter

thelandmark timepoint. Moreover, in thisOScomparison,wesplit the

reference population in patients with late PD and no PD. The 18-

month landmark analysis showed asignificantly worseOSin patients

with early PD compared with both patients with late PD (HR, 2.05;

95% CI, 1.25ï3.35; P ¼ 0.004) and patients with no PD (HR, 8.05;

95% CI, 4.11ï15.74; P < 0.001).

Risk of early PD

Weinvestigated theclinical and prognostic variables impacting the

risk of early relapse. In this analysis, we excluded from the reference

population the patients who were not at risk for the entire 18-month

period (101/926, 11%). Excluded patients were those that in the first

18monthsdied without aPD (n ¼ 42), withdrew theconsent (n ¼ 14),

were lost to follow-up (n ¼ 25) or interrupted the protocol for other

reasons (n ¼ 20).

A significantly higher proportion of patients in theearly PD group

versus the reference population presented with ISSstage III (39% vs.

20%), gain(1q) (26% vs. 20%), IgL translocations (14% vs. 6%), high

APOBEC signature (30% vs. 24%), high LDH (9% vs. 5%), ECOGÓ2

(23% vs. 11%), KRASmutation (31% vs. 24%), IGLL5 mutation (20%

vs. 14%), and TP53 mutation (9% vs. 3%; Supplementary Table S5).

These variables were therefore included in multivariate analysis,

together with age and treatment administered.

In multivariate analysis (Fig. 4), TP53 mutation [odds ratio (OR),

3.78, P< 0.01], high LDH levels(OR, 3.15, P< 0.01), IgL translocation

Table 2. Best response to upfront treatment and drug

refractoriness after first relapse in patients with early PD versus

late PD.

Early PD

(n ¼ 191)

Late PD

(n ¼ 228) P

Best response to upfront treatment

PD 9 (6%) 0

SD 22 (14%) 8 (4%)

PR 53 (34%) 31(14%)

VGPR 63 (40%) 129 (57%)

CR 3 (2%) 40 (18%)

sCR 8 (5%) 18 (8%)

Nonevaluable 33 2

ORR 80% 96% P < 0.001

ÓVGPR rate 47% 82% P < 0.001

Drug refractoriness after first relapse

IMiD refractory 80 (42%) 86 (38%) P ¼ 0.541

PI refractory 96 (50%) 41(18%) P < 0.001

IMiD þ PI double refractory 41(21%) 18 (8%) P < 0.001

Abbreviations: CR, complete response; IMiDs, immunomodulatory drugs;

n, number; ORR, overall response rate (ÓPR); P, Pvalue; PD, progressive disease;

PIs, proteasome inhibitors; PR, partial response; sCR, stringent CR; SD stable

disease; VGPR, very good partial response.

Figure 2.

OS for pat ients with early PD versus reference population. OS, overall survival; PD, progressive disease; HR, hazard ratio; NR, not reached; ref. pop., reference

population; CI, confidence interval; P, P value; ISS, International Staging System; ASCT, autologous stem-cell transplantation; CT, continuous therapy. Dotted lines:

95%CIs. HRadjusted for age, ISSstage, high-risk cytogenetics [presence of del(17p) and/ or t(4;14) and/ or t(14;16)] , induction treatment , ASCT, CT, and clinical trial

enrollment.

DôAgostino et al.

Clin Cancer Res; 26(18) September 15, 2020 CLINICAL CANCER RESEARCH4836
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DΩAgostino et al., Clin Can Res 2020

Early progressors have inferior OS

FHR patients are thoseexhibiting early progressive diseasebe best defined asrelapse within 18 
months of initiation of any first-line therapy.



A refined and integratedmolecualrassessmentcould
identify FHR patients

Beer et al., Blood 2025



For a better definition of HRMM we needto integrate different
strategies:

Å Interceptfunctionalhigh risks

ÅPossibleBiomarkersableto resolvespatialheterogeneity

ÅStaticto dynamicevaluation



Circulatingtumor cells(CTCs)

Bertaminiet al., JCO 2022
Garceset al., Hemasphere, 2025



Circulatingtumor cells(CTCs)
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Sequencingapprochesof CTCscouldhelp to better define the ridk
categoryof MM patientsand mayresolvespatialheterogeneity

Duttaet al., Cancer Discovery 2022
Lightbodyet al., NatCancer, 2025

Molecularapprochesidentifieshigh risk clones



For a better definition of HRMM we needto integrate different
strategies:

Å Interceptfunctionalhigh risks
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MRD negativityassurrogate of survival
PFS OS

Shi et al., JCO, 2025



SustainedMRD negativityand risk factorsfo MRD resurgence
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Patientswith HRCA, high CTCs, amp1q are HR of MRD resurgence


