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Functional high-risk MM

pts who relapse within 12 and 18 months after
optimal initial therapy

pts with no apparent or no necessarily high 
features at diagnosis 

&
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Frequency of functional high risk MM

F. Gay , ASH 2023



Yan W et al, Cancer 2023

Dynamic definition of HR MM  is a more powerful prognostic factor than static definition 



F. Gay , ASH 2023



Soekojo 2022 Bygrave 2021 Yan 2023

n° FHR MM 61 174 114

ISS I-II-III 28%-33%-39% 22%-42%-27% 28%-37%-45%

R-ISS I-II-III 21%-70%-8% - 13%-67%-19%

Cyto SR-HR-UHR 28%-36%-36%

Mol HR signature UAMS 26%, IFM 18%

Only a proportion of HRF MM showed HR features at diagnosis

Only a proportion of HRF MM showed suboptimal response to induction

Bygrave 2021: CR+ VGPR 64.4%  in ER vs 72.4% in nER  
Yan 2023        : CR+ VGPR 51.8%  in ER vs 90.2% in nER 



Dimopoulos et al, Annals of Oncology 2021

Moreau et al, Annals Oncology 2017

In the 2021 reccomendations triplets have replaced doublets
Even if there are an increasing number of treatment options, 

fewer options remain in double-refractory patients



Treatment options (triplets) at first relapse 

First relapse

Lenalidomide sensitive

Lenalidomide refractory 

Dara-RD
KRD
Ixa-RD
Elo-RD

Dara-VD
PVd
SVd
Dara-Kd
Isa-Kd
Dara-Pd
Elo-Pd

Lenalidomide & 
antiCD-38 resistant 

PVd
SVd
Kd
Elo-PD

Bispecific Ab
& CAR-T cells

IMS:
Isa-Kd
PVd

Class switch



Opzioni di seconda linea a “confronto”

not reimbursed

mPFS in                          15                         NE                               NE                       NE          NE                                 25                            37                       21                        
early relapse             HR 0.51                                                                                                  HR 0.6                        HR 0.58                   HR 0.41



IKEMA
Study design: Isa-Kd vs Kd in relapsed multiple myeloma

Primary Endpoint:

PFS (IRC)

Key secondary 

endpoints: ORR, 

rate of ≥VGPR, 

MRD negativity, CR 

rate, OS

Median PFS control 

arm estimated at 

19 months

Prespecified

interim analysis 

when 65% PFS 

events (103) as per 

IRC

Relapsed MM

N=302

3:2

Isa-Kd (n=179)

Kd (n=123)
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Stratification factors:

- Prior line 1 vs >1

- R-ISS: I or II vs III vs not classified

- 1-3 prior lines

- No prior therapy with carfilzomib

- Not refractory to prior anti-CD38

Treatment until PD, 

unacceptable toxicities,

or patient choice

Kd (n=123)

• Isa: 10 mg/kg on D1, 8, 15, 22 in C1, then Q2W

• K: 20 mg/m2 D1-2; 56 mg/m2 D8-9, D15-16 C1;

56 mg/m2 D1-2, D8-9, D15-16 all subsequent cycles

• d: 20 mg D1-2, D8-9, D15-16 and D22-23 each cycle

• K: 20 mg/m2 D1-2; 56 mg/m2 D8-9, D15-16 C1; 

56 mg/m2 D1-2, D8-9, D15-16 all subsequent cycles

• d: 20 mg D1-2, D8-9, D15-16 and D22-23 each cycle

IKEMA study: NCT03275285
C, cycle; CR, complete response; D, day; d, dexamethasone; IRC, Independent Review Committee; Isa, isatuximab; K, carfilzomib; MM, multiple myeloma; 
MRD, minimal residual disease; ms, months; ORR, overall response rate; OS, overall survival; PFS, progression free survival; Q2W, once every 2 weeks; R-
ISS, revised international staging system; VGPR, very good partial response 

Sample size calculation: ~300 patients and 159 PFS events to detect 41% risk reduction in hazard rate for PFS with 90% power and one-sided 0.025 significance level

Isa third infusion on: 1h 15 min time

Moreau et al. Lancet 2021 S0140-6736(21)00592-4



Martin T et al, Blood Cancer J 2023

Median follow-up 43.9 months

FINAL PFS ANALYSIS



Blood Cancer Journal 2023 TCTJ 2023



Early relapse was defined as relapse that occurred <12 months from initiation of the most recent 

line of therapy for patients with 2 prior lines of therapy, <18 months for patients with 1 prior line of 
therapy, or <12 months following frontline ASCT 

Facon T. Haematologica 2023, ASH 2023



Early relapse Late relapse

Isa-Kd

(n=61)

Kd

(n=46)

Isa-Kd

(n=104)

Kd

(n=72)

Prior lines of therapy, median (min–

max)
2.0 (1–4) 2.0 (1–4) 1.0 (1–4) 2.0 (1–4)

1, n (%) 20 (32.8) 19 (41.3) 58 (55.8) 35 (48.6)

2, n (%) 24 (39.3) 12 (26.1) 34 (32.7) 22 (30.6)

3, n (%) 16 (26.2) 14 (30.4) 11 (10.6) 14 (19.4)

>3, n (%) 1 (1.6) 1 (2.2) 1 (1.0) 1 (1.4)

Prior ASCT 30 (49.2) 14 (30.4) 81 (77.9) 53 (73.6)

Refractory status, n (%)

Relapsed and refractory 54 (88.5) 41 (89.1) 55 (52.9) 49 (68.1)

Refractory to IMiD agent 33 (54.1) 27 (58.7) 34 (32.7) 27 (37.5)

Refractory to PI 34 (55.7) 24 (52.2) 15 (14.4) 17 (23.6)

Refractory to IMiD agent and PI 21 (34.4) 14 (30.4) 8 (7.7) 11 (15.3)

Refractory to last regimen 49 (80.3) 39 (84.8) 32 (30.8) 29 (40.3)

Facon T. Haematologica 2023, ASH 2023



Facon T. Haematologica 2023

Early relapse

Late relapse



Facon T. Haematologica 2023

Depth of response after 

(A)1 prior LOT, 

(B)  2 prior LOT

(C)   prior ASCT. 



OS analysis:the longest OS in a phase 3 study of a len-free regimen
in the RR  setting

.

• Extrapolating the current observed trend for 
an additional 12 months of follow-up, the 
mOS estimate for Isa-Kd arm is 63 months 
(95% CI: 59–69)

• This corresponds to an estimated 1-year 
difference in mOS

Number at risk:

Isa-Kd 179 172 166 161 157 151 145 142 134 129 124 118 117 113 111 103 97 95 90 39 6 0 0

Kd 123 118 114 108 106 102 100 96 89 85 83 78 72 66 61 59 56 52 52 25 6 0 0

Isa-Kd: 

mOS: NR 

(95% CI: 52.172 to NR)

Kd: 

mOS: 50.6 months 

(95% CI: 38.932 to NR)

HR (95% CI): 0.855 (0.608 to 1.202); p=0.1836†
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Isa-Kd

Kd

Censor

138 OS events: 79 (44.1%) in Isa-Kd; 59 (48.0%) in Kd*

• After a median follow-up of 56.6 months, mOS was not reached in the Isa-Kd arm

• The extrapolated mOS estimate of 63 months for Isa-Kd corresponds to an estimated 1-year difference in 

mOS versus Kd

Moreau et al, IMS 2023



PFS2 (time from randomization to PD on subsequent therapy)

Isa-Kd: 

mPFS2: 47.18 months

(95% CI: 38.965 to 57.922)

Kd: 

mPFS2: 32.36 months 

(95% CI: 23.129 to 40.016)

HR = 0.663 (95% CI: 0.491 to 0.895); p=0.0035*
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Number at risk:

Isa-Kd 179 171 162 158 149 143 135 133 124 115 105 102 98 94 91 82 76 70 65 31 3 0 0

Kd 123 116 108 104 101 93 91 84 67 65 59 55 52 44 39 35 30 28 24 10 4 0 0
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Isa-Kd

Kd

Censor

175 events: 94 (52.5%) in Isa-Kd; 81 (65.9%) in Kd

ITT population
PFS2 HR 

(95% CI)

At final PFS analysis

Median follow-up: 43.96 months

0.683 

(0.496–0.941)

At OS analysis

Median follow-up: 56.6 months

0.663 

(0.491–0.895)

Isa-Kd% Kd%

Imids 85 81

PI 47 41

anti-CD38 29 63

belantamab 16 3

Anti-BCMA 
bispecific

7 4

CAR-T 2 5

SCT 13 17

Moreau et al, IMS 2023

Subsequent treatments
Sustained isatuximab benefit through the subsequent lines



%
Interim PFS analysis:
M follow-up 20.7 mo
    Isa-Kd                  Kd

Final PFS analysis:
M follow-up 43.9 mo
      Isa-Kd                   Kd

OS analysis:
M follow-up 56.6 m
   Isa-Kd                 Kd

Any TEAE 97.2 95.9 98.9 97.5 98.9 97.5

Grade>3 TEAE 76.8 67.2 83.6 73.0 84.2 73.0

Grade 5 TEAE 3.4 3.3 5.6 4.9 6.8 4.9

Any TEAE leading 
stop

8.5 13.9 12.0 18 13.6 18.0

Cardiac
Disorders
All grades (>3)

7.9 (4.0) 8.2 (4.1)

Cardiac failure
All grades (>3)

4.5 (2.3) 6.6 (3.3)

PE all grades (>3) 1 (0.6) 1 (0.8)

Moreau et al, IMS 2023



20

• NCT01734928

• Stratification

– Age (≤ 75 vs > 75 years)

– No. of prior anti-myeloma regimens 
(1 vs > 1)

– β2-microglobulin levels at screening 
(< 3.5 vs ≥ 3.5 mg/L to ≤ 5.5 vs > 5.5 
mg/L)

Optimismm: PVD versus VD in RRMM
Study design

Vd (n = 278)

BORTb 1.3 mg/m2 IV/SC

Cycles 1-8: days 1, 4, 8, 11

Cycle 9+: days 1 and 8

LoDEX 20 mg (≤ 75 y) or 10 mg (> 

75 y)

day of and day after BORT

PD, 

subsequ

ent anti-

myeloma 

Tx,

and 

survival

PD or 

unaccep

table 

toxicity

PVD (n = 281)

POM 4 mg days 1-14

BORTb 1.3 mg/m2 IV/SC

Cycles 1-8: days 1, 4, 

8, 11 Cycles 9+: 

days 1 and 8

LoDEX 20 mg (≤ 75 y) or 10 

mg (> 75 y)

RRMM

• 1-3 prior 

regimens, 

≥ 2 cycles 

of LEN

• ECOG 

PS ≤ 2

• Prior 

BORT Tx 

alloweda

N = 559

R

1

:

1

LT follow-up

Tx discontinued 

due to PD

Tx discontinued 

prior to PD

Follow-up 

visit 

28 days 

after Tx 

discontinua

tion

Enter PFS 

follow-up 

periodc

21-day cycles

Richardson PG, et al. Lancet Oncol. 2019; 



PVd Vd p

Median OS
(months)

35.6 31.6 0.571

72 mo- OS 
rate

26% 23%

Median PFS2 longer in PVd vs Vd

A trend toward improved median OS

Beksac M et  al, IMS 2023



% grade 3-4 AE
PVd Vd

thrombocytopenia 28 25

neutropenia 47 9

Infections 35 19

Peripheral neuropathy 8 4

Invasive SPM 5 3

Hematological SPM 1 1

Solid SPM 4 2

Beksac M et  l, IMS 2023



CONCLUSIONS
➢ Functional high-risk MM is still an unmet clinical need either because we cannot 
identify  early pts at risk or because of lack of effective treatments.

➢ Switch drug class  and maintain treatment intensity may have a role. 

➢ At IMS  meeting OS data were presented and they were not a measure of efficacy
but gave an idea of  sequencing and long term tolerability.    

➢ Trials with bispecific antibodies and CAR-T are ongoing in this setting. 
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