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Abstract

Introduction: The presence of high-risk chromosomal abnormalities [t(4;14), del(17p),

and t(14;16)] has been linked with inferior outcomes in patients with multiple

myeloma (MM). A prespecified interim analysis of the Phase 3 IKEMA study

(NCT03275285) demonstrated that isatuximab (Isa) + carfilzomib (K) and dexametha-

sone (d; Isa-Kd) significantly improved progression-free survival (PFS) versus Kd in

patients with relapsed MM. This prespecified subgroup analysis of IKEMA examined

efficacy and safety in patients with high-risk cytogenetics.
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Methods: High-risk cytogenetics was assessed by central laboratory and patients

were classified as high risk if abnormalities were present in ≥1 of the following: del

(17p): 50% cutoff; t(4;14), and/or t(14;16): 30% cutoff.

Results: Of the randomized patients, 23.5% (Isa-Kd) and 25.2% (Kd) had ≥1 high-risk

chromosomal abnormality. A PFS benefit was seen in favor of Isa-Kd for patients with

standard-risk (HR 0.440; 95% CI 0.266–0.728) and high-risk cytogenetics (HR 0.724;

95% CI 0.361–1.451). Grade ≥3 treatment-emergent adverse events (TEAEs) were

more common with Isa-Kd (85.7%) versus Kd (63.3%) in patients with high-risk cyto-

genetics; however, the incidence of serious TEAEs (64.3% vs. 66.7%) was similar.

Conclusions: Isa-Kd is a new treatment option for the difficult-to-treat subgroup of

patients with relapsed MM and high-risk cytogenetics.

K E YWORD S

high-risk cytogenetics, isatuximab, multiple myeloma

1 | INTRODUCTION

Multiple myeloma (MM) is the second most common hematologic

malignancy.1,2 For patients with MM, several prognostic factors

should be considered for treatment decision-making.3 The presence

of high-risk chromosomal abnormalities (CA; defined by the Interna-

tional Myeloma Working Group consensus as t(4;14), del(17p), and t

(14;16)) has been well documented as a negative prognostic factor,

typically leading to poorer outcomes compared with standard-risk

patients.4,5

Isatuximab (Isa; Sarclisa®, Cambridge, MA, USA) is a monoclo-

nal antibody that binds to a specific epitope of CD38 and exerts

anti-MM effects through several modes of action.6 Based on the

Phase 3 ICARIA-MM study, Isa is approved in combination with

pomalidomide (P) and dexamethasone (d) for the treatment of

adult patients with relapsed/refractory MM who have received ≥2

prior therapies, including lenalidomide and a proteasome inhibitor.7

Based on the phase III IKEMA study results, Isa in combination

with carfilzomib (K) and d is approved in the United States for the

treatment of adult patients with relapsed or refractory MM who

have received 1–3 prior lines of therapy, in the European Union

for the treatment of adult patients with relapsed MM who have

received ≥1 prior therapy, and in Japan for the treatment of adult

patients with relapsed or refractory MM who have received 1 prior

treatment.7,8

IKEMA (NCT03275285) was a randomized, open-label, multina-

tional, parallel-group Phase 3 study that investigated Isa in combina-

tion with Kd (Isa-Kd, experimental group) versus Kd (control group) in

patients with relapsed MM and 1–3 prior lines of therapy.9–11 A pre-

specified interim efficacy analysis of the IKEMA study showed that

Isa-Kd significantly improved progression-free survival (PFS) com-

pared with Kd in patients with relapsed MM (hazard ratio [HR] 0.531;

99% confidence interval [CI], 0.318–0.889; one-sided p = 0.0007),

with a clinically meaningful increase in minimal residual disease (MRD)

negativity (29.6% vs. 13.0%), very good partial response (VGPR) or

better (72.6% vs. 56.1%), and complete response ([CR], 39.7%

vs. 27.6%) rates, and a manageable safety profile.9–11

This prespecified subgroup analysis of IKEMA examined efficacy

and safety in patients with high-risk CA [t(4;14), del(17p), and t

(14;16)], which is a component of the Revised Multiple Myeloma

International Staging System (R-ISS).12 The analysis of gain/

amplification of 1q21 is increasingly recommended for assessment

of cytogenetic risk but was not part of the prespecified high-risk CA

definition in the IKEMA protocol, which used CA part of R-ISS. How-

ever, assessment of gain/amplification of 1q21 was part of the

exploratory endpoints and a detailed analysis will be published

separately.

2 | MATERIALS AND METHODS

2.1 | Study design and patients

The IKEMA study design was previously described.9–11 Patients with

1–3 prior lines of therapy were randomized 3:2 to receive Isa-Kd

(n = 179) or Kd (n = 123). The Isa-Kd arm received Isa (10 mg/kg intra-

venously) weekly for 4 weeks, then every 2 weeks. Both arms received

K (20 mg/m2 days 1–2; 56 mg/m2 thereafter) twice weekly for 3 of

4 weeks, and d (20 mg) twice weekly. The primary endpoint was PFS,

and key secondary endpoints included overall response rate (ORR),

≥VGPR rate, MRD negativity rate, CR rate, and overall survival (OS).

2.2 | Outcomes

Cytogenetic risk was assessed for all patients by central laboratory

fluorescence in situ hybridization (FISH) testing after immunomag-

netic isolation of CD138+ plasma cells from baseline bone marrow

aspirate, interphase chromosome preparation, and hybridization with

Kreatech FISH probes (11q22.3[ATM]/17p13.1[p53], 4p16.3
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[FGFR3]; 14q32.3[IGH]; 16q23.2[MAF]). Patients were classified in

the high-risk CA subgroup if at least 1 of the following CA (part of

the R-ISS parameters) was detected by central laboratory with the

following prespecified cutoffs: del(17p): 50% cutoff; t(4;14) and/or t

(14;16): 30% cutoff.13 Adverse events (AEs) were graded per the

National Cancer Institute—Common Terminology Criteria for AEs

version 4.03.

2.3 | Statistical analyses

Statistical procedures for the IKEMA study have been described previ-

ously.11 Median PFS and corresponding CIs were calculated by the

Kaplan–Meier method. HR estimates by subgroup were determined

using a nonstratified Cox proportional hazard model with terms for

the factor, treatment, and their interaction.

TABLE 1 Baseline characteristics by chromosomal abnormality [del(17p), t(4;14), and/or t(14;16)]—randomized population

Patient characteristic

High risk Standard risk

Isa-Kd (n = 42) Kd (n = 31) Isa-Kd (n = 114) Kd (n = 77)

Age in years, median (range) 62.5 (37–83) 63.0 (38–80) 65.0 (38–86) 64.0 (33–90)

<65 23 (54.8) 17 (54.8) 54 (47.4) 41 (53.2)

≥65 to <75 15 (35.7) 10 (32.3) 50 (43.9) 30 (39.0)

≥75 4 (9.5) 4 (12.9) 10 (8.8) 6 (7.8)

ECOG PS, n (%)

0 18 (42.9) 20 (64.5) 64 (56.1) 43 (55.8)

1 22 (52.4) 9 (29.0) 44 (38.6) 31 (40.3)

2 2 (4.8) 2 (6.5) 5 (4.4) 3 (3.9)

3 0 0 1 (0.9) 0

ISS stage at study entry, n (%)

Stage I 20 (47.6) 20 (64.5) 61 (53.5) 41 (53.2)

Stage II 15 (35.7) 6 (19.4) 37 (32.5) 21 (27.3)

Stage III 7 (16.7) 5 (16.1) 16 (14.0) 14 (18.2)

Unknown 0 0 0 1 (1.3)

R-ISS stage at study entry, n (%)

Stage I 0 0 45 (39.5) 33 (42.9)

Stage II 35 (83.3) 26 (83.9) 60 (52.6) 39 (50.6)

Stage III 7 (16.7) 5 (16.1) 8 (7.0) 3 (3.9)

Not classified 0 0 1 (0.9) 2 (2.6)

Cytogenetic riska at study entry, n (%)

del(17p)

Present 18 (42.9) 16 (51.6) 0 0

t(4;14)

Present 22 (52.4) 20 (64.5) 0 0

t(14;16)

Present 6 (14.3) 0 0 0

Prior lines of therapy, median (range) 1 (1–3) 2 (1–3) 2 (1–4) 2 (1–4)

Patients with soft tissue plasmacytoma as per IRC, n (%) 4 (9.5) 0 7 (6.2) 4 (5.2)

Patients refractory to treatment, n (%)

Refractory to IMiD agent 16 (38.1) 13 (41.9) 52 (45.6) 37 (48.1)

Refractory to PI 14 (33.3) 12 (38.7) 34 (29.8) 25 (32.5)

Refractory to IMiD agent and PI 6 (14.3) 5 (16.1) 24 (21.1) 17 (22.1)

Refractory to last regimen 20 (47.6) 18 (58.1) 59 (51.8) 43 (55.8)

Abbreviations: d, dexamethasone; ECOG PS, Eastern Cooperative Oncology Group performance status; FISH, fluorescence in situ hybridization; IMiD,

immunomodulatory drug; IRC, Independent Review Committee; Isa, isatuximab; ISS, International Staging System; K, carfilzomib; PI, proteasome inhibitor;

R-ISS, Revised International Staging System.
aHigh-risk status was defined as presence of del(17p), t(4;14), and/or t(14;16) by FISH. Cytogenetics was performed by a central laboratory with cutoff

50% for del(17p), 30% for t(4;14) and t(14;16).
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3 | RESULTS

3.1 | Patient baseline characteristics

Of the randomized patients, 23.5% (n = 42/179; Isa-Kd) and 25.2%

(n = 31/123; Kd) had ≥1 high-risk CA; approximately 10% of patients

had missing cytogenetics data (13%, Isa-Kd; 11%, Kd). At the interim

analysis, more patients remained on Isa-Kd versus Kd among those

with ≥1 high-risk CA (45.2% [19/42] vs. 25.8% [8/31], respectively).

This was also true among standard-risk patients, where 55.3%

(63/114) of patients remained on Isa-Kd versus 31.2% (24/77) who

remained on Kd.

Baseline characteristics of patients are presented in Table 1. More

patients with high-risk CA receiving Kd had an Eastern Cooperative

Oncology Group performance status of 0 (42.9% Isa-Kd vs. 64.5% Kd)

and were classified as ISS Stage I (47.6% Isa-Kd vs. 64.5% Kd),

whereas there was a similar proportion of patients with ISS Stage III in

the 2 arms (16.7% Isa-Kd vs. 16.1% Kd). No high-risk patients receiv-

ing Kd had soft-tissue plasmacytomas compared with 10% of patients

receiving Isa-Kd. The median numbers of prior lines were 1 (Isa-Kd)

and 2 (Kd). Other baseline characteristics were well balanced.

3.2 | Efficacy: PFS

The addition of isatuximab to Kd improved PFS for patients with ≥1

high-risk CA (HR 0.724; 95% CI: 0.361–1.451; median PFS was not

reached [NR; 95% CI: 13.076–NR] with Isa-Kd versus 18.201 months

[95% CI: 8.674–NR] with Kd), and standard-risk patients (HR 0.440;

95% CI: 0.266–0.728; median PFS was NR [95% CI: NR–NR] with Isa-

Kd vs. 19.450 months [95% CI: 15.376–NR] with Kd) (Figure 1).

Patients with t(4;14) exhibited improved PFS with Isa-Kd (HR 0.549;

95% CI: 0.232–1.301; median PFS was NR [95% CI: 11.433–NR] with

Isa-Kd vs. 11.138 [95% CI: 4.830–NR] with Kd), whereas PFS benefit

was less pronounced in patients with del(17p) (HR 0.837; 95% CI:

0.281–2.496; median PFS was NR [95% CI: 9.232–NR] with Isa-Kd

vs. 19.154 months [95% CI: 8.674–NR] with Kd) (Figure 2). Due to

the small number of patients with t(14;16), no efficacy analyses were

conducted separately.

3.3 | Efficacy: Depth of response

The addition of isatuximab to Kd led to improved depth of response

compared with Kd alone in patients with standard-risk CA, with higher

≥VGPR (78.9% vs. 54.5%) (Figure 3A), MRD negativity (36.0%

vs. 11.7%; Figure 3B), and CR rates (46.5% vs. 26.0%; Figure 3C). Sim-

ilar ≥VGPR (57.1% vs. 54.8%), MRD negativity (21.4% vs. 22.6%), and

CR (23.8% vs. 22.6%) rates were observed between arms in patients

with high-risk CA. A greater percentage of patients with t(4;14)

receiving Isa-Kd exhibited improved ≥VGPR (72.7% vs. 50.0%), MRD

negativity (31.8% vs. 25.0%), and CR (36.4% vs. 20.0%) rates, which

was similar to that observed in standard-risk patients. Patients with

del(17p) did not experience improved depth of response with Isa-Kd.

Due to small patient numbers, those with (14;16) were not included in

the analysis.

3.4 | Safety

The median duration of exposure was higher for patients receiving Isa-

Kd versus Kd among those with high-risk CA (74.0 vs. 48.0 weeks) and

standard risk (81.0 vs. 63.0 weeks). Isa-Kd had a manageable safety

profile in both subgroups (Table 2). Most patients with high- (100% Isa-

All patients 48/179 55/123 0.531 (0.359–0.786)

High-risk chromosomal abnormality*

At least one 17/42 15/31 0.724 (0.361–1.451)

27/114 35/77 0.440 (0.266–0.728)None

del(17p)

6/18

39/143

7/16

43/96

0.837 (0.281–2.496)

0.510 (0.330–0.788

Present

Absent

t(4;14)
10/22

34/137

11/20

39/89

0.549 (0.232–1.301)

0.491 (0.310–0.778)

Present

Absent

Present

Absent

t(14;16)

4/6

41/153

0/0

50/111

NC

0.501 (0.331–0.757)

0.0

Isa-Kd better Kd better

0.5 1.0 1.5 2.0 2.5

Isa-Kd 
Group
(n/N)

Kd 
Group
(n/N) Hazard ratio (95% CI)Subgroup

Median
PFS

(95% CI) 

Median
PFS

(95% CI) 

19.154 (15.770–NR)

18.201 (8.674–NR)

19.450 (15.376–NR)

19.154 (8.674–NR)

19.450 (15.376–NR)

 

19.450 (15.770–NR)

NC

19.154 (15.770–NR)

NR (NR–NR)

NR (13.076–NR)

NR (NR–NR)

NR (9.232–NR)

NR (NR–NR)

NR (11.433–NR)

NR (NR–NR)

7.129 (2.530–NR)

NR (NR–NR)

F IGURE 1 Progression-free survival across cytogenetic risk subgroups. *High-risk cytogenetics defined as the presence of del(17p), t(4;14),
and/or t(14;16). CI, confidence interval; d, dexamethasone; Isa, isatuximab; K, carfilzomib; NC, not calculable; NR, not reached; PFS, progression-
free survival.
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Kd; 93.3% Kd) and standard-risk CA (95.6% Isa-Kd; 100% Kd) experi-

enced ≥1 treatment-emergent adverse event (TEAE). Grade ≥3 TEAEs

were more common with Isa-Kd versus Kd in patients with high-risk

CA (85.7% vs. 63.3%); however, the incidence of serious TEAEs (64.3%

vs. 66.7%) and TEAEs with fatal outcome during study treatment (0%

vs. 0%) was similar in both arms for patients with high-risk CA. Fewer

patients treated with Isa-Kd experienced TEAEs leading to definitive

discontinuation among all cytogenetic risk groups, consistent with the

results reported for the overall population.

Selected TEAEs are shown in Table 3. Patients with high-risk CA

had higher rates of infection (all-grade and Grade ≥ 3) with Isa-Kd

vs. Kd. The difference in all-grade TEAEs was driven by upper respira-

tory tract infections and nasopharyngitis. A similar incidence of all-

grade pneumonia was seen with Isa-Kd (28.6%) versus Kd (26.7%),

but the incidence of Grade ≥ 3 pneumonia was higher with Isa-Kd

(16.7% vs. 6.7%). Grade ≥ 3 hypertension was reported more fre-

quently with Isa-Kd (21.4%) versus Kd (6.7%); however, the incidence

in the overall population was similar (20.3% [Isa-Kd] vs. 19.7% [Kd]).

The incidence of infusion reactions was consistent with that of the

overall population.

4 | DISCUSSION

In this IKEMA subgroup analysis, the addition of Isa to Kd led to

improved PFS in patients with high-risk CA, supporting the benefit of

Isa-Kd in patients with relapsed MM reported in the overall popula-

tion, and including those with high-risk cytogenetics.13 Patients with t

(4;14) exhibited improved depth of response following treatment with

Isa-Kd; however, the benefit was less pronounced in patients with del

(17p). In a subgroup analysis of the Phase 3 ICARIA-MM study,

patients with relapsed/refractory MM and high-risk cytogenetics who

received Isa-Pd had improved ORR and PFS compared with those

who received Pd.14 Together, results from ICARIA-MM and IKEMA

137 118 99 82 5I Kd - No t(4,14)
22 18 15 10 0
89 74 58 38 5
20 13 6 5 0

Number at Risk
Kd - t(4,14)

Kd - No t(4,14)
I Kd - t(4,14)

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (Months)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

K
ap

la
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Censor
Isa-Kd–No t(4,14)
Isa-Kd–t(4,14)
Kd - No t(4,14)
Kd - t(4,14)

143 122 104 83 5
18 15 10 9 0
96 79 57 38 5
16 12 11 9 1

0.0

0.1

0.2

0.3
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1.0
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0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (Months)

Number at Risk
Kd - del(17p)

Kd - No del(17p)
I Kd - del(17p)

I Kd - No del(17p)

Censor
IKd - No del(17p)
IKd - del(17p)
Kd - No del(17p)
Kd - del(17p)

F IGURE 2 Progression-free
survival is prolonged for patients
with certain chromosomal
abnormalities receiving Isa-Kd.
Patients with t(4;14) exhibited
prolonged progression-free
survival (A), whereas patients
with del(17p) had a less
pronounced benefit (B). d,

dexamethasone; Isa,
isatuximab; K, carfilzomib.

508 SPICKA ET AL.

 16000609, 2022, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ejh.13835 by R

eadcube (L
abtiva Inc.), W

iley O
nline L

ibrary on [08/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



78.9

57.1

72.7

44.4
54.5 54.8 50.0

62.5

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

Standard Risk High Risk t(4;14) del(17p)

In
ci

de
nc

e 
(%

)

Isa-Kd Kd

36.0

21.4

31.8

11.111.7

22.6 25.0 25.0

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0
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nc

e 
(%

)

MRD-

46.5

23.8

36.4

22.2
26.0

22.6 20.0

31.3

0.0
5.0

10.0
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0

Complete Response

Standard Risk High Risk t(4;14) del(17p)

Isa-Kd Kd

In
ci

de
nc

e 
(%

)

Standard Risk High Risk t(4;14) del(17p)

Isa-Kd Kd

F IGURE 3 Improved depth of
response with Isa-Kd versus Kd
across cytogenetic risk groups. d,
dexamethasone; Isa,
isatuximab; K, carfilzomib; MRD,
minimal residual disease; VGPR,
very good partial response
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suggest that Isa provides clinical benefit to patients with high-risk

cytogenetics.

In CANDOR, which investigated the addition of daratumumab

(another anti-CD38 monoclonal antibody) to Kd, cytogenetic status was

assessed by central laboratory but was unknown in approximately 50%

of patients, and 16% of all patients had high-risk CA.15 Compared with

IKEMA, a similar PFS benefit was reported with daratumumab plus Kd

versus Kd alone among patients with high-risk CA (HR: 0.70; 95% CI:

0.36–1.40); however, the high percentage of patients with unknown

cytogenetic status makes these results less robust. To date, other out-

comes such as ORR, ≥VGPR, CR, and MRD rates in patients with high-

risk CA have not been published for daratumumab plus Kd.

In CASTOR and POLLUX, cytogenetic status was assessed by

local laboratories, and definitions of cytogenetic status varied by

study site. Similar to CANDOR, cytogenetic status was unknown in a

high percentage of patients (30% CASTOR; 20% POLLUX).16–18

Results in this subgroup were published at the 3-year follow-up for

both studies. Patients with high-risk CA treated with daratumumab,

bortezomib, and dexamethasone exhibited prolonged PFS (HR: 0.41;

95% CI: 0.21–0.83) with a median of 12.6 versus 6.2 months.18

Patients with high-risk CA treated with daratumumab, lenalidomide,

and dexamethasone also exhibited prolonged PFS (HR: 0.34; 95% CI:

0.16–0.72) and higher rates of MRD negativity (26% vs. 0%, respec-

tively) compared with patients treated with lenalidomide and d.17

TABLE 2 Safety summary

High riska Standard riskb

Isa-Kd (n = 42) Kd (n = 30) Isa-Kd (n = 113) Kd (n = 77)

Patients with any TEAE 42 (100) 28 (93.3) 108 (95.6) 77 (100)

Patients with any Grade ≥3 TEAE 36 (85.7) 19 (63.3) 86 (76.1) 59 (76.6)

Patients with any Grade 5 TEAEc 0 0 5 (4.4) 4 (5.2)

Patients with any serious TEAE 27 (64.3) 20 (66.7) 65 (57.5) 46 (59.7)

Patients with any TEAE leading to definitive discontinuation 2 (4.8) 3 (10.0) 11 (9.7) 14 (18.2)

Abbreviations: D, dexamethasone; FISH, fluorescence in situ hybridization; Isa, isatuximab; K, carfilzomib; TEAE, treatment-emergent adverse event.
aHigh-risk status was defined as presence of del(17p), t(4;14), and/or t(14;16) by FISH. Cytogenetics was performed by a central laboratory with cut-off

50% for del(17p), 30% for t(4;14) and t(14;16).
bStandard-risk status was defined as absence of del(17p), t(4;14), and t(14;16) by FISH.
cTEAE with fatal outcome during the treatment period.

TABLE 3 Selected TEAEs—safety population

Selected TEAEs by SOC or SMQ or PT,
n (%)

High riska Standard riskb

Isa-Kd (n = 42) Kd (n = 30) Isa-Kd (n = 113) Kd (n = 77)

Any
grade Grade ≥3

Any
grade Grade ≥3

Any
grade Grade ≥3

Any
grade Grade ≥3

Infections and infestations (SOC) 35 (83.3) 15 (35.7) 23 (76.7) 8 (26.7) 98 (86.7) 46 (40.7) 67 (87.0) 24 (31.2)

Upper respiratory tract infection 16 (38.1) 2 (4.8) 2 (6.7) 1 (3.3) 41 (36.3) 4 (3.5) 23 (29.9) 1 (1.3)

Pneumonia 12 (28.6) 7 (16.7) 8 (26.7) 2 (6.7) 25 (22.1) 19 (16.8) 12 (15.6) 11 (14.3)

Bronchitis 9 (21.4) 0 6 (20.0) 0 26 (23.0) 4 (3.5) 7 (9.1) 0

Nasopharyngitis 8 (19.0) 0 2 (6.7) 0 18 (15.9) 0 11 (14.3) 0

Others

Infusion-related reaction 23 (54.8) 1 (2.4) 0 0 44 (38.9) 0 4 (5.2) 0

Hypertension 13 (31.0) 9 (21.4) 6 (20.0) 2 (6.7) 45 (39.8) 25 (22.1) 31 (40.3) 22 (28.6)

Diarrhea 14 (33.3) 3 (7.1) 8 (26.7) 1 (3.3) 41 (36.3) 1 (0.9) 25 (32.5) 2 (2.6)

Insomnia 13 (31.0) 2 (4.8) 8 (26.7) 1 (3.3) 26 (23.0) 6 (5.3) 20 (26.0) 2 (2.6)

Fatigue 13 (31.0) 0 5 (16.7) 0 32 (28.3) 4 (3.5) 18 (23.4) 1 (1.3)

Asthenia 7 (16.7) 1 (2.4) 3 (10.0) 0 21 (18.6) 1 (0.9) 16 (20.8) 3 (3.9)

Abbreviations: d, dexamethasone; Isa, isatuximab; K, carfilzomib; PT, MedDRA preferred term; SMQ, standardized MedDRA query; SOC, system organ

class; TEAE, treatment-emergent adverse event.
aHigh-risk status was defined as presence of del(17p), t(4;14), and/or t(14;16) by FISH. Cytogenetics was performed by a central laboratory with cut-off

50% for del(17p), 30% for t(4;14) and t(14;16).
bStandard-risk status was defined as absence of del(17p), t(4;14), and t(14;16) by FISH.
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In IKEMA, approximately 90% of patients had conclusive central

laboratory assessment, with a stringent and clear definition of positivity,

enabling the definitive demonstration of the benefit of Isa. The sub-

group analysis in high-risk CA patients of these studies and the IKEMA

study support that the combination of an anti-CD38 monoclonal anti-

body with a proteasome inhibitor and corticosteroid results in a supe-

rior outcome in patients with RRMM and high-risk CA; however, this

benefit is not to the same extent as that seen in patients with standard

risk. Because of the limited sample size of subgroup analyses, larger

studies with additional follow-up are needed to further support the

benefit of Isa-Kd in the subgroup of patients with high-risk CA.

The addition of Isa to Kd improved PFS in patients with high-risk

CA, improved PFS and depth of response in patients with t(4;14), and

led to a less pronounced PFS benefit in patients with del(17p), with a

manageable safety profile, which was consistent with the benefit

observed in the overall IKEMA population. Isa-Kd represents a new

treatment option for the difficult-to-treat subgroup of patients with

relapsed MM and high-risk cytogenetics.
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