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Perchè ci serve valutare la Malattia Minima Residua



Overall Response Rates (ORR) Are Nearing 100% with Standards of Care

B. Paiva ODAC/FDA presentation April 2024



Minimal Residual Disease (MRD) nel mieloma multiplo: perché è 
importante?

Kumar S, Lancet Oncology 2016

Ma perché abbiamo deciso di applicarla solo ora?



Rodriguez-Otero P et al. ASCO 2024mFU: 47.5 months

PERSEUS: D-VRD + ASCT

First MRD-driven risk-adapted therapy in MM
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Avevamo già evidenze cliniche?



Paiva B, Blood Advances, 2023

MRD nel mieloma multiplo: quanto è frequente?



Trial MRD

Isa-KRD in ND HR MM (GMMG-

CONCEPT)

67.7% in TE patients,  54.2% in NTE 

patients

Dara-VRD vs VRD in NDMM 

(PERSEUS)

75.2% (D-VRD) vs 47.5% (VRD)

Isa-VRD vs VRD in TIMM (IMROZ) 58.1% (I-VRD) vs 43.6% (VRD)

Dara-VRD vs VRD in TIMM (CEPHEUS) 60.9% (D-VRD) vs 39.4% (VRD)

Isa-KRD vs KRD in NDMM (ISKIA) 77% (I-KRD) vs 67% (KRD)

KRD-ASCT vs KRD12 vs KCD-ASCT 

(FORTE)

80% (KRD-ASCT) vs 69% (KRD12) vs 

43%

MRD nel mieloma multiplo: quanto è frequente? - update



MRD: chi raggiunge lo stato di undetectable ha il miglior outcome

O. Landgren ODAC/FDA presentation April 2024
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Ma torniamo alla prima linea…
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Rodriguez-Otero P et al. ASCO 2024

mFU: 47.5 months

PERSEUS: D-VRD + ASCT
• Median PFS not reached

in the ITT population 

• Estimated median PFS

– Range across all distributions: 

▪ DVRd: 158–255 months

▪ VRd: 76–119 months

– Best-fit:

▪ DVRd: 205 months

▪ VRd: 87 months

First MRD-driven risk-adapted therapy in MM
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Category 1

CR, complete response; DARA, daratumumab; D-VRd, daratumumab plus bortezomib/lenalidomide/dexamethasone; MRD, minimal residual disease; VRd, bortezomib/lenalidomide/ dexamethasone. aMRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity and ≥CR. MRD was assessed using bone marrow aspirates and evaluated via 
next generation sequencing (clonoSEQ assay, version 2.0; Adaptive Biotechnologies, Seattle, WA). MRD was evaluated post-consolidation in patients with ≥VGPR or at the time of suspected ≥CR. For patients who achieved ≥CR, did not progress, and remained on study, an additional aspirate was obtained at 12, 18, 24, 30, and 36 months after cycle 1 day 1 and yearly 

thereafter. bP value was calculated with the stratified Cochran–Mantel–Haenszel chi-squared test. cP value was calculated with the Fisher’s exact test. Figures adapted with permission from Sonneveld P et al. Presented at: The 65th ASH Annual Meeting and Exposition; December 9-12, 2023; San Diego, CA, USA. 

Sonneveld P et al. Presented at: The 65th ASH Annual Meeting and Exposition; December 9-12, 2023; San Diego, CA, USA.
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Category 1D-VRd
(n = 355)

VRd
(n = 354)

64.8% 

29.7% 

P <0.0001b

OR, 3.40 (95% CI, 2.47-4.69)
P <0.0001b

OR, 3.97 (95% CI, 2.90-5.43)
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Overall and Sustained Minimal Residual Disease–negativity Rates

▪ 207 of 322 (64.3%) patients receiving maintenance in the D-VRd group discontinued DARA per protocol after receiving 

24 months of maintenance therapy and achieving CR and sustained MRD negativity for 12 months

Sustained MRD Negativity (10–5)

 12 months

P <0.0001c

OR, 4.42 (95% CI, 3.22-6.08)
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Minimal Residual Disease–negativity Rates 10-5 and 10-6 (ITT)

VRd (n = 354)
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16.1%
20.9%
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65.1%
72.1%

32.5%

38.7%

46.9%

End of 

consolidation
Up to 

12 months

End of 

consolidation
Up to 

36 months
Up to 

24 months

Up to 

12 months

Up to 

24 months
Up to

36 months

74.6%

44.9%

D-VRd (n = 355)

10–5

10–6 10–5

10–6

Cumulative MRD-negativity rates (%) measured from first treatment dose

▪ D-VRd + D-R doubled the rates of deeper MRD negativity at 10–6 versus VRd + R

▪ MRD negativity at 10–6 increased by approximately 30% during maintenance with D-R

D-R, daratumumab plus lenalidomide; D-VRd, daratumumab plus bortezomib/lenalidomide/dexamethasone; ITT, intent-to-treat; MRD, minimal residual disease; R, lenalidomide; VRd, bortezomib/lenalidomide/dexamethasone. 

MRD-negativity rate was defined as the proportion of patients who achieved both MRD negativity and ≥CR in the ITT population. Pa tients who were not evaluable or had indeterminate results were considered MRD positive. P 

values were calculated using the stratified Cochran–Mantel–Haenszel chi-square test. P <0.0001 for all comparisons of D-VRd versus VRd. 

Figures from Rodriguez-Otero P, et al. Presented at The ASCO Annual Meeting; May 31-June 4, 2024; Chicago, IL, USA. CP-518454



Cost considerations

How much does an MRD test cost?
How much  does NGS and NGF costs?

MRD: 
NGF: 200€
NGS: 800-900€

QUANTO POTREMMO RISPARMIARE?

PERSEUS: 
Circa 65% dei pazienti uMRD per 12 mesi

Costo di una singola infusione di 
daratumumab sc (mensile) ➔ circa 3.500€



65% uMRD

35% pMRD

QUANTO POTREMMO RISPARMIARE?

Cost considerations



MRD e i nuovi trattamenti: quanto risparmiamo davvero?



Cost considerations: scenario

65% uMRD

35% pMRD

QUANTO POTREMMO RISPARMIARE?

pMRD➔ 50% 42k €/y per almeno 5 anni (gli altri meno…)
uMRD➔ 92% 0 € per almeno 4 anni



E se il paziente è NTE?



Primary endpoint:
PFS

Key secondary endpoints:
CR rate, MRD– CR (NGS, 10-5) 

rate, ≥VGPR rate, OS

Treatment until PD, 
unacceptable 

toxicities, patient 

withdrawal

Isa + VRd

VRd

Isa + Rd

Rd

Ti* NDMM
≤80 years

N=446

Day 1 8 15 22

In
d
u

ct
io

n

Isa IV (C1 only) 10 mg/kg

29 36 43

Isa IV (C2–4) 10 mg/kg

V SC 1.3 mg/m2

R PO‡ 25 mg

d IV/PO§ 20 mg

Day 1 8 15 22
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Isa IV (C5–17) 10 mg/kg

29

Isa IV (C18+) 10 mg/kg

R PO‡ 25 mg

d IV/PO 20 mg
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PD†

MRD (bone marrow aspirate) 

In case of CR or VGPR

   

At end of induction



12 mos 18 mos 24 mos 36 mos

C, cycle; d, dexamethasone; Isa, isatuximab; R, lenalidomide; SC, subcutaneous; V, bortezomib.

Orlowski RZ, et al. ASCO 2018.

Induction

(4x 6-week cycles)

Continuous treatment

(4-week cycles)

*Patients considered Ti due to age or comorbidities. 

Age >70 years ➔ Induction + Maintenance

IMROZ: I-VRD 



Facon T, ASCO 2024

Age >70 years ➔ Induction + Maintenance
IMROZ: I-VRD 



Age >70 years ➔ Induction + Maintenance
IMROZ: I-VRD 

Facon T, ASCO 2024

Isa-VRd followed by Isa-Rd resulted in deep response rates, with a significant improvement in the MRD– CR rate, 

as well as higher rates of MRD– and sustained MRD– for ≥12 months

Time to MRD–, median (95% CI)

Isa-VRd: 14.72 (11.53–24.08) months

VRd: 32.79 (17.51–45.11) months

MRD– CR

OR (95% CI):
1.803 (1.229–2.646)

P=0.003†



Age >70 years ➔ Induction + Maintenance

CEPHEUS: D-VRD 



Age >70 years ➔ Induction + Maintenance
CEPHEUS: D-VRD 

Usmani SZ, Nat Med, 2025



PFS in ITT population

CEPHEUS: D-VRD 



Overall and Sustained MRD-negativitya Rates

32

MRD, minimal residual disease; CI, confidence interval; D-VRd, daratumumab plus bortezomib/lenalidomide/dexamethasone; VRd, bortezomib/lenalidomide/dexamethasone; CR, complete response. aOverall MRD-negativity rate was defined as the proportion 

of patients who achieved both MRD negativity (at or below a sensitivity threshold of 10–5) and ≥CR.

Usmani SZ, et al. Presented at the 21st International Myeloma Society (IMS) Annual Meeting; September 25-28, 2024; Rio de Janeiro, Brazil.

• CP-579177

CEPHEUS: D-VRD 



Overall and Sustained MRD-negativitya Rates

33

MRD, minimal residual disease; CI, confidence interval; D-VRd, daratumumab plus bortezomib/lenalidomide/dexamethasone; VRd, bortezomib/lenalidomide/dexamethasone; CR, complete response. aOverall MRD-negativity rate was defined as the proportion 

of patients who achieved both MRD negativity (at or below a sensitivity threshold of 10–5) and ≥CR.

Usmani SZ, et al. Presented at the 21st International Myeloma Society (IMS) Annual Meeting; September 25-28, 2024; Rio de Janeiro, Brazil.

• CP-579177

CEPHEUS: D-VRD 



TIE-MM: best option? ➔ PFS

MAIA CEPHEUS IMROZ BENEFIT
D-RD RD D-VRD VRD I-VRD VRD I-VRD I-RD

<65
78 77

36 35 8 9
28 25

65-70 52 53 73 47
70-75 130 131

109 110
115 68 65 62

75-80 94 90 69 57
42 48

>80 66 71 0 0



TIE-MM: best option? ➔ PFS

MAIA CEPHEUS IMROZ BENEFIT
D-RD RD D-VRD VRD I-VRD VRD I-VRD I-RD

<65
78 77

36 35 8 9
28 25

65-70 52 53 73 47
70-75 130 131

109 110
115 68 65 62

75-80 94 90 69 57
42 48

>80 66 71 0 0

MRD in MAIA trial!



Key messages:

1) La valutazione delle risposte non è più sufficiente per valutare andamento terapia

2) La MRD è ad oggi il più forte predittore di PFS e OS (marker surrogato)

3) Su può valutare in NGS o in NGF ➔ metodiche equivalenti dal punto di vista regolatorio

4) Il costo non è un problema, entrambe recuperabili risparmiando un mese di 
Daratumumab

5) La determinazione dell’MRD è raggiungibile nella pratica clinica con una metodica 
standardizzata e DEVE essere il nuovo standard per la valutazione delle risposte nei 
pazienti con MM

6) Le quadruplette sono oggi lo standard terapeutico di prima linea per tutti I pazienti in 
grado di sostenerle ➔ DaraRD resta lo standard per i pazienti frail
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