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Langseth O. et al, British Journal of Haematology, 2020, 191, 418–425



What about new EHA/EMN guidelines?

Dimopoulos M.A et. al
Nat Clin Oncol Rev 2025 in press









Dara-VRD approval in 2024 according on the results of PERSEUS trial



Dara-VRD approval in 2024 according on the results of PERSEUS trial





Results of the phase 3 GMMG HD 7 trial



Results of the phase 3 GMMG HD 7 trial



Risk-adapted consolidation



Maintenance with Daratumumab Perseus 
No second randomisation

Auriga trial
VRD induction, MRD+





Results of the phase 3 IMROZ registration trial



Results of the phase 3 BENEFIT 
registration trial



Results of the phase 3 CEPHEUS registration trial







TE- NDMM

a. Quadruplets induction 
for (almost) all

b. Transplant upfront
c. Consolidation
       risk adapted strategy
d.   Double maintenance 
      (for all?)

TNE- NDMM

a. Quadruplet induction
       Continuous anti-CD38+Len
b. Anti-CD38+Len +/- Dex for 
      frails







Improving PFS



The price of progress

ü Design a phase 3 trial with control arm PFS of 60 months

ü Experimental arm exploring an improvement to 72 months

ü Such a trial would require over 1,500 patients followed for >

ü Increasingly impossible to do this in the setting of newly diagnosed MM

ü Will increasingly be a problem in relapsed trials too.... Recent phase 3 trials of triplets 

with PFS>3.5 years

ü How can we get over this problem?



MRD as a surrogate



ODAC - Oncology Drug Advisory Committee



ODAC Voting



















ü To evaluate treatment efficacy .... NDMM, RRMM, high & standard Risks
ü To compare two treatment approaches
ü Adapted therapy according to MRD follow-up
ü To adapt Maintenance Intensity and Duration
ü To introduce Early Rescue Intervetion (ERI)

Where in clinical study do you suggest using MRD?



PERSEUS: the new Standard of Care for NDMM TE



PERSEUS: MRD-negativity Ratesa Over Time



53

1.Orlowski RZ, et al. ASCO 2018; Abstract TPS8055;
2.Clinialtrials.gov NCT04751877

Clinialtrials.gov NCT03652064

*Myeloma Geriatric Assessment score; †V given QW (C1–13) and Q2W (C13–18)

MRD, minimal residual disease; PFS, progression-free survival; D,
daratumumab, d, dexamethasone; ECOG PS, Eastern Cooperative
Oncology Group performance status; Isa, isatuximab;

VRd

Isa-VRd
3:2

Rd

Isa-Rd

Induction phase 
(4 x 6-week cycles)

Continuous phase 
(4-week cycles)

Primary 
endpoint 
PFS

Treatment until PD, 
unacceptable

toxicities, or patient 
withdrawal

Optional cross 
over at PD

IMROZ1

CEPHEUS2

DVRd

VRd
1:1

Induction phase 
(8 x 3-week cycles)

Maintenance phase 
(4-week cycles) Primary 

endpoint 
MRD– rate

Treatment until PD or
unacceptable 

toxicities

DRd

Rd

ü Age 18–80 years
ü Not eligible for transplant due 

to age (≥65) or <65 with 
comorbidities impacting 
transplant

x ECOG PS >2
Frail patients were not excluded

ü Age ≥18 years
ü No intent for transplant: ≥65 

or <65 with comorbidities 
impacting transplant

x ECOG PS >2
x Frailty index ≥2*

Isa-VRd†

Isa-Rd
1:1

Isa-VR†

Isa-R

Induction phase 
(12 x 4-week cycles) Cycles 13–18

Primary 
endpoint 
MRD– rate
at 18months

Treatment until PD, 
unacceptable

toxicities, or patient 
withdrawal

BENEFIT – IFM 2020-052

ü Age ≥65–<80 years
ü Not eligible for transplant
x ECOG PS >2

Cycles 19 è PD

Isa-R

Isa-R

Ongoing studies in Ti NDMM will help elucidate the patient populations that
can benefit from quadruplets over triplets

Off label



IMROZ BENEFIT
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Facon T, et al. ASCO 2024. Presentation 7500.
Facon T, et al. NEJM 2024

Leleu X, et al. NatMed 2024.



Overall MRD-negativity rate (10‒6) 

CEPHEUS: Overall and Sustained MRD-negativity Ratesa (ITT Population)
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OR, 2.37 (95% CI, 1.58-3.55); 
P <0.0001

OR, 2.24 (95% CI, 1.48-3.40); 
P = 0.0001

OR, 2.63 (95% CI, 1.73-4.00); 
P <0.0001

Δ22% Δ19% Δ22%

Daratumumab led to deeper MRD responses at 10‒6 and a higher 
sustained MRD-negativity rate

Primary endpoint 
Overall MRD-negativity rate (10‒5) 

aMRD-negativity rate was defined as the proportion of patients who 
achieved both MRD negativity (10–5) and ³CR.



ü To evaluate treatment efficacy .... NDMM, RRMM, high & standard Risks
ü To compare two treatment approaches
ü Adapted therapy according to MRD follow-up
ü To adapt Maintenance Intensity and Duration
ü To introduce Early Rescue Intervetion (ERI)

Where in clinical study do you suggest using MRD?



Response-Adapted Strategy?





Do we still need to think in terms of CYCLES ?

Induction + Consolidation

ü 4 plus 2
ü 6 plus  0
ü 4 or 6 plus 2
ü 4 or 6 plus x

or
MRD negativity drives CYCLES ?

Induction + Consolidation

ü x 6 MRD -   plus 0
ü x 6 MRD +  plus x



ü To evaluate treatment efficacy .... NDMM, RRMM, high & standard Risks
ü To compare two treatment approaches
ü Adapted therapy according to MRD follow-up
ü To adapt Maintenance Intensity and Duration
ü To introduce Early Rescue Intervetion (ERI)

Where in clinical study do you suggest using MRD?



PERSEUS: the new Standard of Care for NDMM TE









*2 consecutive MRD<10-5 at least 1 year apart









The Many Facets of High Risk Multiple Myeloma

Derman B.A. et al Blood Reviews 51 (2022) 100887 







1. del(17p) (with a cutoff of >20% clonal fraction) and/or TP53 mutation

2. t(4;14) or t(14;16) or t(14;20) along with +1 q and/or del(1p)

3. monoallelic del(1p32) along with +1 q, or bi-allelic del(1p32)

4. 𝛃2 microglobulin ≥5.5 mg/L with normal creatinine (<1.2 mg/dL)

New IMS-IMWG Recommendation on HR MM



Defining High Risk Disease:
Non-Cytogenetic Biomarkers

ü IgD Subtype1

ü Circulating tumor cells2,3

ü Gene expression signatures (PR4, EMC925)

ü AРОВЕС Mutation Signature6,7

ü Chromothripsis8
1. Liu J, et al. Leukemia 2021
2. Bertamini L, et al. JCO 2022
3. Garces JJ, et al. JCO 2022
4. Skerget S, et al. Nat Genet 2024
5. Kuipers R, et al, Leukemia 2013
6. Walker B, et al. Nat Comms 2015
7. Maura F, et al. Leukemia 2018
8. Maclachlan KH, et al. Nat Comms 2021



Defining High Risk Disease: Clinical Features

ü Age and Frailty

ü Extramedullary disease (not bone based)

ü CNS disease



Operational Definition of HR-MM - OS of less than 3 years



Defining High Risk Disease: Functional High Risk

ü Compass Dataset

üNDMM

ü Suboptimal Response to Induction

ü Progression within 12 Months of Induction

Soekojo Cet al.  Blood Cancer J 2022



Definition of Functional High Risk



Early relapse from 1st line a clinical problem

Corre et al, 2020
doi.org/10.3324/haematol.2019.236588

Bygrave et al, 2021
https://doi.org/10.1111/bih.16793



Esperienza della SC di Ematologia e CTMO – 
Ospedale Oncologico di Riferimento Regionale «A. Businco»

88 pazienti affetti da NDMM sottoposti a terapia con DaraVTD

§ 13,6%  (12 pz) dei pazienti «early relapse» – «progressive disease» – «low responders 
to induction»

§ 7 pazienti hanno avuto una risposta < PR dopo induzione   KRd + doppio 
autotrapianto + KRd + lenalidomide

§ 4 pazienti con malattia in progressione durante induzione (con malattia 
extramidollare)          D-PACE + X

§ 1 paziente con malattia in progressione dopo un mese dal primo autotrapianto      
              D-PACE + KRd + Cyclophosphamide HD + Teclistamab
§ Solo una paziente recidivata dopo 7 mesi di lenalidomide (+ 20 mesi da inizio di 

DaraVTD)          IsaKd



Combined and complete profiling matters to correctly diagnose high risk MM

Shah V, et al., Leukemia 2018, Shah V, et 
al., Leukemia 2020, Gowda L, et al., Bone 
Marrow Transplantation,



Martin Kaiser personal comunication

How much Functional High Risk (FHR) is left when profiling Genetics + GEP?



Martin Kaiser personal comunication

How much Functional High Risk (FHR) is left when profiling Genetics + GEP?



Stratified management for High-Risk MM can reduce Early Relapse

Stratified management for High-Risk 
MM can reduce Early Relapse:

ü Discuss situation with the patient

ü Keep treatment breaks to a minimum

ü Continue treatment, even if MRD-negative 
(MASTER)

ü If possible, maintain treatment intensity post-
ASCT with combination maintenance

Leypoldt et al, https://doi.org/10.1200/jco.23.01696
Kaiser et al, https://doi.org/10.1200/jco.22.02567
Mina et al, 10.1016/51470-2045(22)00693-3



10.1182/blood-2018-04-842880
https://doi.org/10.1016/j.mri.2020.10.005

Next steps in diagnostics: spatial heterogeneity



Better upfront diagnostics for improved care delivery across risk spectrum



Defining High Risk Disease: Clinical Features

ü Age and Frailty
ü Extramedullary disease (not bone based)

ü CNS disease



Bonello F et al. Cancers 2021, 12(11):3106



Groen et al, Hemasphere, 2024 Jul 4;8(7)



Facon, T. et al. Leukemia 2022, 36, 1066-1077. Mateos, M.V. et al. Clin. 
Lymphoma Myeloma Leuk. 2021, 21, 785-798.

Frailty subgroup analysis of MAIA and ALCYONE



Frailty subgroup analysis of MAIA and ALCYONE

Facon, T. et al. Leukemia 2022, 36, 1066-1077. Mateos, M.V. et al. Clin. Lymphoma 
Myeloma Leuk. 2021, 21, 785-798.





Manier A et al. ASH 2022



Manier A et al. ASH 2022



Frail....

ü Novel therapy regimens including CD38 mAb improved the outcome in frail patients, but have not totally 
overcome the negative impact of frailty

ü May be explained by lower tolerability as indicated by higher severe toxicity leading to more 
discontinuation of therapy

ü Limited evidence how to adapt treatment in frail patients

ü Post-hoc subanalysis based on the simplified frailty index

ü Studies specifically designed for frail patients - using the IMWG frailty score - are scarce

ü Only one RCT in frail patients - also using the simplified frailty index



How to treat frail patients

LIMITED EVIDENCE, OFTEN EXPERT OPINIONS
üAdapt the dose in order to improve tolerability
üDaratumumab - feasible - no dose adaptations
ü Lenalidomide
       Lower dose at the start
        After 9 cycles 10 mg - also in the CD38 mAb - quad era?
ü Dexamethasone
        Start with 20 mg/week
        After 9 cycles discontinue if in combination with lenalidomide
        After 2 cycles reduce to 10 mg? Or even discontinue?

Be aware that low grade side effects (especially neuropathy) can have high impact in frail and lead 
discontinuation - slow start, lower dose, once-weekly dosing

Oxford 2025 | Zweegman



Newly diagnosed Multiple Myeloma – 2024 +

• ASCT, autologous stem cell transplantation; DRd, daratumumab + lenalidomide + dexamethasone; D-VMP,
daratumumab + bortezomib + melphalan + prednisone; D-VRd, daratumumab + bortezomib + lenalidomide +
dexamethasone; D-VTd, daratumumab + bortezomib + thalidomide + dexamethasone; Rd, lenalidomide +
dexamethasone; VMP, bortezomib + melphalan + prednisone; VRd, bortezomib + lenalidomide + dexamethasone;
VTd, bortezomib + thalidomide + dexamethasone; DVRD, Daratumumab-VRD; IsaVRD, Isatuximab-VRD; KRD,
Carfilzomib+ lenalidomide+dexamethasone

Fit or Frail 

D or Isa VRD or KRD
VRd

D-VTd

DRd (DR ?)
D-VMP 

VRd

VMP 
Rd 

200 mg/m2 melphalan)
followed by ASCT 

Dara-Lenalidomide maintenance 

Fit Frail (80+ and other frail)

Transplant eligible
Yes No (or no intent to proceed)

Isa or D VRD

• Risk (high vs.std) may impact
treatment decision

• CART vs. ASCT eligibility

• MRD?



Frontline  beyond 2025

Novel Quadruplet 
upfront

(AntiCD38 MoABs-
PIs-IMIDs-Dex)

ACST
AntiCD38 MoAbs –PIs –IMIDs – Dex consolidation

AntiCD38 MoAbs –IMID maintenance

AntiCD38 
MoAbs+IMID 
maintenance

Eligibility for ASCT

ü MRD
ü Fitness

YES NO

K?

Bispecific? CAR-T?



Gruppo gammopatie



Grazie per l’attenzione!


