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 Retrospective comparative analysis of patients with newly-diagnosed MM who 
received D-RVd or RVd induction therapy

D-RVd vs RVd: Study Design

 Primary endpoint: ≥CR rate
 Secondary endpoints: PFS, OS, ≥VGPR, rate of MRD negativity 

Newly-diagnosed, 
transplant-eligible patients 

with standard-risk or 
high-risk* MM

(N = 1326) RVd
(n = 1000)

D-RVd 
(n = 326)

ASCT

*del(17p), t(4;14), t(14;16), or complex 
karyotype at diagnosis

Standard risk:
Lenalidomide maintenance until disease 

progression

High risk:
Proteasome inhibitor/IMiD maintenance 

for 3 yr or until disease progression

Joseph. ASH 2023. Abstr 647.

Lenalidomide 25 mg PO D1-14 Q21D; Bortezomib 1.3 mg/m2

D1,4,8,11 Q21D; Dexamethasone 40 mg D1,8,15 Q21D

Daratumumab IV or SC on D1,8,15 Q21D x C1-4 and D1 only 
if C5-6 given; Lenalidomide 25 mg PO D1-14 Q21D; 
Bortezomib 1.3 mg/m2 D1,4,8,11 Q21D; Dexamethasone
40 mg PO D1,8,15 Q28D
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D-RVd vs RVd: Results

Joseph. ASH 2023. Abstr 647.

ORR PFS & OS
Overall cohort

PFS
R-ISS



Results of the Phase III Randomized IsKia Trial: Isatuximab-Carfilzomib-Lenalidomide-
Dexamethasone Vs Carfilzomib-Lenalidomide-Dexamethasone as Pre-Transplant Induction 

and Post-Transplant Consolidation in Newly Diagnosed Multiple Myeloma Patients
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Post-ASCT consolidation

MOBILIZATION
Cy: 2-3 g/m2

followed by
G-CSF

for stem-cell collection

and

MEL200-ASCT
MEL: 200 mg/m2

followed by
ASCT

4×KRd
K: 56 mg/m2 IV dd 1,8,15 
cc 5-8 
R: 25 mg PO daily dd 1-21 
d: 40 mg PO dd 1,8,15,22 

4×Isa-KRd
Isa: 10 mg/kg IV dd 1,15 cc 
5-8
K: 56 mg/m2 IV dd 1,8,15 
cc 5-8 
R: 25 mg PO daily dd 1-21 
d: 40 mg PO dd 1,8,15,22 

Key eligibility 
criteria: 
TE NDMM patients
aged <70 years 

Stratification:
- Centralized FISH 
(standard risk/missing 
vs. high risk defined as 
del(17p) and/or t(4;14) 
and/or t(14;16);
- ISS (I vs. II and III) 

R

4×KRd
K: 20 mg/m2 IV dd 1 cc 1 only; 
followed by 56 mg/m2 IV dd 
8,15 cc 1 and dd 1,8,15 cc 2-4
R: 25 mg PO daily dd 1-21 
d: 40 mg PO dd 1,8,15,22 

4×Isa-KRd
Isa: 10 mg/kg IV dd 1,8,15,22 
cc 1, followed by 10 mg/kg IV 
dd 1 and 15 cc 2 to 4. 
K: 20 mg/m2 IV dd 1 cc 1 only; 
followed by 56 mg/m2 IV dd 
8,15 cc 1 and dd 1,8,15 cc 2-4
R: 25 mg PO daily dd 1-21 
d: 40 mg PO dd 1,8,15,22 

Four 28-day cycles
Induction

IsKia EMN24 Study Design
42 active sites; enrollment: Oct 7, 2020 ‒ Nov 15, 2021

MRD by NGS

TE, transplant-eligible; NDMM, newly diagnosed multiple myeloma; FISH, fluorescence in situ hybridization; del, deletion; t, translocation; ISS, 
International Staging System stage; R, randomization; Isa, isatuximab; K, carfilzomib; R, lenalidomide; d, dexamethasone; IV, intravenous; dd, 
days; cc, cycles; PO, orally; Cy, cyclophosphamide; G-CSF, granulocyte colony-stimulating factor; MEL, melphalan; ASCT, autologous stem-cell 

transplantation; MRD, minimal residual disease; NGS, next-generation sequencing; PFS, progression-free survival.

Primary endpoint:
MRD negativity by NGS after 
post-ASCT consolidation

Key secondary 
endpoints: 
MRD negativity after 
induction;
PFS

Other secondary 
endpoints: 
Sustained MRD negativity

Primary endpoint:
MRD negativity by NGS after 
post-ASCT consolidation

Key secondary 
endpoints: 
MRD negativity after 
induction;
PFS

Other secondary 
endpoints: 
Sustained MRD negativity

N=302



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

≥VGPR after consolidation was 94% in both arms; ≥CR 74% vs 72% and sCR 64% vs 67% in the IsaKRd vs KRd arms.
Consistent MRD results were detected by next-generation flow
In the logistic regression analysis, ORs, 95% CIs, and p-values were adjusted for stratification factor.

NGS, 10-5 NGS, 10-6

77%

67%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Isa-KRd (N=151) KRd (N=151)

Pa
tie

nt
s 

(%
)

OR 1.67, p=0.049

67%

48%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Isa-KRd (N=151) KRd (N=151)

Pa
tie

nt
s 

(%
)

OR 2.29, p<0.001

MRD, minimal residual disease; ITT, intention to treat; NGS, next-generation sequencing; OR, odds ratio; p, 
p-value; Isa, isatuximab; K, carfilzomib; R, lenalidomide; d, dexamethasone; CI, confidence interval.



MRD negativity rates improved over time 

MRD, minimal residual disease; p, p-value; ASCT, autologous stem-cell transplantation.
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Post-consolidation MRD negativity by NGS
Subgroup analysis

0.15 1 14.56

1.67 (1.00–2.80)Overall

Cytogenetic risk 
as per IMWGa

High risk 2.30 (0.68–7.76)
0.6638Standard risk 1.70 (0.92–3.12)

0 HRCA 1.60 (0.75–3.41) 0.839
1 HRCA 1.86 (0.76–4.57)
2+ HRCA 2.76 (0.52–14.56)

R-ISS
I 1.48 (0.58–3.75) 0.7401
II‒III 1.79 (0.94–3.43)

R2-ISS
I 1.14 (0.36–3.60) 0.3844
II 3.08 (1.13–8.38)
III–IV 1.49 (0.67–3.27)

OR (95% CI) Interaction p
10-5 cut-off

Favors KRd Favors Isa-KRd

10-6 cut-off

0.20 1 52.14

2.29 (1.43–3.67)Overall

Cytogenetic risk 
as per IMWGa

High risk 4.95 (1.48–16.61)
0.203Standard risk 2.10 (1.22–3.61)

N of HRCA:
0, 1, 2+ HRCAb

0 HRCA 2.21 (1.14–4.27) 0.2982
1 HRCA 2.04 (0.88–4.70)
2+ HRCA 9.05 (1.57–52.14)

R-ISS
I 2.03 (0.89–4.63) 0.7766
II‒III 2.35 (1.30–4.26)

R2-ISS
I 1.76 (0.66–4.69) 0.4363
II 3.71 (1.54–8.93)
III‒IV 1.92 (0.92–4.02)

OR (95% CI) Interaction p

Favors KRd Favors Isa-KRd

N of HRCA:
0, 1, 2+ HRCAb

aHigh-risk cytogenetics per IMWG criteria were defined as the presence of t(4;14), t(14;16), or del(17p); Chng WJ, et al. Leukemia. 2014 Feb;28(2):269-77. doi: 10.1038/leu.2013.247. b1 HRCA was defined as the presence of one of the following high-risk cytogenetic abnormalities: 
del(17p13.1), t(4;14) (p16.3;q32.3), t(14;16) (q32.3;q23), gain(1q21), or amp(1q21); 2+ HRCA was defined as the presence of at least two high-risk cytogenetic abnormalities. cR2-ISS definition: A value was assigned to each risk feature according to their OS impact (ISS III 1.5, ISS II 1, del(17p) 

1, high LDH 1, t(4;14) 1, and 1q+ 0.5 points). Patients were stratified into four risk groups according to the total additive score: low (R2-ISS-I, 0 points), low-intermediate (R2-ISS II, 0.5-1 points), intermediate-high (III, 1.5-2.5 points), high (IV, 3-5 points). See D'Agostino M et al. J Clin Oncol. 
2022 Oct 10;40(29):3406-3418. doi: 10.1200/JCO.21.02614. Erratum in: J Clin Oncol. 2022 Dec 1;40(34):4032. dPalumbo A, et al. J Clin Oncol. 2015 Sep 10;33(26):2863-9. doi: 10.1200/JCO.2015.61.2267. Abbreviations: MRD, minimal residual disease; OR, odds ratio; CI, confidence interval; 

p, p-value; R-ISS, Revised International Staging System stage; R2-ISS, Second Revision of the International Staging System stage; K, carfilzomib; R, lenalidomide; d, dexamethasone; Isa, isatuximab; del, deletion; t, translocation; amp, amplification.
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1 HRCA was defined as the presence of one of the following high-risk cytogenetic abnormalities: del(17p13.1), t(4;14) (p16.3;q32.3), t(14;16)
(q32.3;q23), gain(1q21), or amp(1q21); 2+ HRCA was defined as the presence of at least two high-risk cytogenetic abnormalities.
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MRD, minimal residual disease; NGS, next-generation sequencing; HRCA, high-risk cytogenetic abnormalities; Isa, 
isatuximab; K, carfilzomib; R, lenalidomide; d, dexamethasone; del, deletion; t, translocation; amp, amplification.
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PERSEUS: Study Design

Sonneveld. ASH 2023. Abstr LBA.
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PERSEUS: PFS & OS

Sonneveld. ASH 2023. Abstr LBA.
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PERSEUS: PFS in Prespecified Subgroups

Sonneveld. ASH 2023. Abstr LBA.
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PERSEUS: Overall ≥CR Rates & Sustained MRD-
negativity Rates

64% (207/322) of patients receiving 
maintenance in the D-VRd group 
discontinued DARA after achieving 
sustained MRD negativity per 
protocol

Sonneveld. ASH 2023. Abstr LBA.
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IFM 2018-04: Results

Touzaeu. ASH 2023. 

HR: t(4;14), 
del17p, 
t(14;16)
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EMN20: Study Design & Patient Characteristics

Bringhen. ASH 2023.

*According to IMWG criteria

*
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EMN20: Results

Bringhen. ASH 2023. PFS

ORR

MRD-ve rate
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EMN20: Conclusions

Bringhen. ASH 2023.
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GEM-2017. TIE-FIT: Study Design & Patient Characteristics

Mateos. ASH 2023.

End-point 1: MRD-ve

End-point 2: Kinetics of MRD

End-points 2: Maintenance based on MRD status, PFS, and OS 

Safety profile
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GEM-2017. TIE-FIT: Results

Mateos. ASH 2023.
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GEM-2017. TIE-FIT: PFS by GAH Scale

Mateos. ASH 2023.

p=0.05
p=0.05

Lower GAH score  better status

p=0.05

p=NS
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BelaRd in TIE patients with NDMM. Phase 1/2

Terpos. ASH 2023.

p=0.05
p=0.05
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Comments
 In TE patients with NDMM, induction with Isa-KRd or D-VRd consistently and 

significantly improved anti-MM efficacy (MRD negativity rates and PFS) 
compared with their triplet counterparts.

 These results confirm four-drug-based therapy as a new standard of care for 
this patient population.

 Despite some inconsistencies, exploratory results from the IFM 2018-04 
study support the efficacy and feasibility of an intensive induction followed 
by tandem ASCT in HR TE-NDMM.

 Preliminary data suggest intensive therapies are feasible in properly selected 
fit NTE patients (Frailty scores vs. Geriatric assessment?).

 Promising results with Belantamab-based combinations encourage ongoing 
therapies with this ADC.
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