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Isatuximab plus carfilzomib and dexamethasone in patients
with relapsed multiple myeloma based on prior lines of
treatment and refractory status: IKEMA subgroup analysis

To the Editor:

Patients with multiple myeloma (MM) often relapse or become refrac-

tory to successive lines of therapy (LOT), warranting more effective

treatments. Novel treatments have improved outcomes; however,

MM is associated with a significant patient burden. Patients who are

refractory to immunomodulatory drugs and proteasome inhibitors

(PIs) have poor prognosis. Many patients with MM are exposed to

lenalidomide or bortezomib in early LOT; those refractory to these

agents are challenging to treat and represent a high unmet medical

need.1

Based on the Phase 3 ICARIA-MM study (NCT02990338),2

isatuximab (Sarclisa), a CD38 monoclonal antibody, is approved in

combination with pomalidomide and dexamethasone (Isa-Pd) for adult

patients with relapsed and refractory MM (RRMM) who have received

≥2 prior therapies, including lenalidomide and a PI. Based on the

IKEMA study (NCT03275285),3 to date, isatuximab in combination

with carfilzomib and dexamethasone (Isa-Kd) is approved in the

United States for adult patients with relapsed or refractory MM with

1–3 prior LOT, in the European Union for adult patients with MM

with ≥1 prior therapy, and in Japan for adult patients with relapsed or

refractory MM with one prior treatment.

IKEMA demonstrated that, in patients with relapsed MM, Isa-Kd

significantly improved progression-free survival (PFS) compared with

Kd (hazard ratio [HR] 0.53; 99% confidence interval [CI] 0.32–0.89;

p = .0007), with a clinically meaningful increase in minimal residual dis-

ease (MRD) negativity and complete response (CR) rates in the intent-

to-treat population, and a manageable safety profile.3 We conducted a

prespecified subgroup analysis of IKEMA to evaluate the efficacy and

safety of Isa-Kd versus Kd according to number of prior LOT (1 vs. >1),

and an exploratory subgroup analysis based on refractoriness to two

frequently used front-line agents, lenalidomide and bortezomib.

Randomized patients (N = 302) received Isa-Kd (n = 179) or Kd

(n = 123). Subgroup analyses were conducted by number of prior

LOT (1 vs. >1) as entered by the investigator at randomization and by

refractory status (defined as: (i) reason for discontinuation was pro-

gression, or (ii) progression ≤60 days posttreatment, or (iii) best

response was stable disease or progressive disease). The study design

and procedures are described in Supporting Information.

In the overall population, patients received a median (range) of

2 (1–4) prior LOT in both treatment arms; 44.4% of patients received

1 prior line, 32.8% were lenalidomide-refractory, and 30.1% were

bortezomib-refractory. Table S1 shows patient baseline characteristics

in each subgroup. Compared with Kd, more patients with Isa-Kd were

aged ≥75 years in the 1 prior line subgroup, fewer patients were Inter-

national Staging System Stage I in the >1 prior line subgroup, and

more were aged <65 years in the lenalidomide-refractory subgroup.

Exposure to study treatment was longer with Isa-Kd than Kd. The

median (range) number of treatment cycles with Isa-Kd versus Kd

was: 20.0 (1–25) versus 16.5 (1–28), 1 prior line; 18.0 (1–27) versus

12.5 (1–26), >1 prior line; 14.0 (1–27) versus 11.5 (1–28),

lenalidomide-refractory; 13.5 (1–26) versus 13.0 (1–28), bortezomib-

refractory. More patients with Isa-Kd than Kd received ≥18 cycles in

all subgroups: 65.8% versus 48.1%, 1 prior line; 51.0% versus 32.4%,

>1 prior line; 43.9% versus 33.3%, lenalidomide-refractory; 38.5% ver-

sus 25.6%, bortezomib-refractory. These results are consistent with

IKEMA overall population where a longer treatment duration was

reported with Isa-Kd (median [range] number of cycles 19.0 [1–27]

and 57.6% patients with ≥18 cycles) than Kd (14.5 [1–28] and 39.3%

patients with ≥18 cycles).

Consistent with IKEMA overall population, PFS improvement was

observed with Isa-Kd versus Kd across all subgroups analyzed, regard-

less of number of prior LOT (HR 0.59 [95% CI, 0.31–1.12], 1 prior line;

HR 0.48 [95% CI, 0.29–0.78], >1 prior line) or refractory status

(HR 0.60 [95% CI, 0.34–1.1], lenalidomide-refractory; HR 0.69 [95%

CI, 0.35–1.39], lenalidomide-refractory at last regimen; HR 0.62 [95%

CI, 0.33–1.16], bortezomib-refractory; HR 0.38 [95% CI, 0.16–0.92],

bortezomib-refractory at last regimen; Figure 1A). The p values for

interaction suggest no interaction with any of the parameters evalu-

ated. The PFS-event-free probability at 18months for Isa-Kd versus

Kd was: 77% versus 64%, 1 prior line; 68% versus 45%, >1 prior line;

53% versus 31%, lenalidomide-refractory patients; and 63% versus

43%, bortezomib-refractory (Table S2).

Overall response rate (ORR) in IKEMA overall population was high

in both treatment groups with no statistically significant difference

(87%, Isa-Kd vs. 83%, Kd; one-sided p = 0.19); thus, p values of subse-

quent key secondary endpoints (≥very good partial response [VGPR]
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Refractory to bortezomib
at last regimen

8/32
40/147

13/23
42/100NC (NC–NC)

NC (13.076–NC) 15.770 (4.830–NC)
20.271 (16.164–NC)No

Yes
0.564 (0.365–0.870)
0.383 (0.158–0.924) 0.3590

Refractory to
bortezomib

18/52
30/127

22/39
33/84

NC (11.893–NC)
NC (NC–NC)

15.770 (9.922–NC)
NC (16.164–NC)

Yes
No

0.620 (0.332–1.156)
0.495 (0.302–0.813)

0.6009

Subgroup Hazard ratio (95% CI)
No. of events/

total no.
P value for
interaction

No. of events/
total no.

mPFS, months
(95% CI)

mPFS, months
(95% CI)

KdIsa-Kd

Number of prior lines
of therapy 

Isa-Kd better Kd better

0.589 (0.309–1.123)
0.479 (0.294–0.778) 0.68411

>1
18/80
30/99

19/55
36/68

NC (NC–NC)
NC (NC–NC)

NC (15.376–NC)
16.164 (13.437–19.450)

Refractory to lenalidomide 0.598 (0.339–1.055)
0.479 (0.281–0.815) 0.5568Yes

No
23/57
25/122

25/42
30/81

NC (12.879–NC)
NC (NC–NC)

15.704 (9.922–17.183)
NC (18.234–NC)

Refractory to lenalidomide 
at last regimen 

0.692 (0.345–1.388)
0.482 (0.302–0.769)

0.3383Yes
No

15/36
33/143

17/31
38/92NC (NC–NC)

NC (11.433–NC) 16.164 (14.752–19.450)
NC (15.770–NC)

0 0.5 1 1.5 2

All patients 0.531 (0.359–0.786)321/55971/84 NC (NC–NC) 19.154 (15.770–NC)

Refractory to IMiD agent 28/78
20/101

30/58
25/65NC (NC–NC)

NC (16.986–NC) 16.099 (13.437–NC)
NC (18.234–NC)No

Yes
0.435 (0.241–0.784)
0.629 (0.375–1.053) 0.3315

Refractory to PI 19/56
29/123

23/44
32/79NC (NC–NC)

NC (14.916–NC) 16.099 (9.922–NC)
NC (16.164–NC)No

Yes
0.491 (0.297–0.813)
0.616 (0.336–1.132) 0.6004

F IGURE 1 Efficacy with Isa-Kd versus Kd. (A) PFS by
number of prior lines of therapy and refractory status; depth
of response by (B) number of prior lines of therapy,
(C) lenalidomide-refractory status, or (D) bortezomib-
refractory status. Bor, bortezomib; CI, confidence interval;
CR, complete response; d, dexamethasone; IMiD,
immunomodulatory drug; Isa, isatuximab; K, carfilzomib; Len,
lenalidomide; mPFS, median progression-free survival;
MRD�, minimal residual disease negativity; NC, not

calculated; ORR, overall response rate; PFS, progression-free
survival; PI, proteasome inhibitor; VGPR, very good partial
response
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and MRD negativity rates) were provided for descriptive purposes

only.3 Similar results were observed irrespective of number of prior

LOT (Figure 1B; 87.5% vs. 85.5%, 1 prior line; 85.9% vs. 80.9%, >1

prior line), but a trend toward higher ORR with Isa-Kd versus Kd was

seen in refractory subgroups (Figure 1C,D; 82.5% vs. 71.4%,

lenalidomide-refractory; 88.9% vs. 74.2%, lenalidomide-refractory at

last regimen; 75.0% vs. 71.8%, bortezomib-refractory; 84.4%

vs. 73.9%, bortezomib-refractory at last regimen).

Consistent with overall population (≥VGPR 73% vs. 56%,

p = 0.0011; MRD negativity 29.6% vs. 13.0%, p = 0.0004),3 numeri-

cally and clinically meaningful higher ≥VGPR and MRD negativity

rates, respectively, with Isa-Kd versus Kd were observed across all

subgroups: 1 prior line (75.0% vs. 61.8% and 33.8% vs. 18.2%), >1

prior line (70.7% vs. 51.5% and 26.3% vs. 8.8%), lenalidomide-

refractory (66.7% vs. 35.7% and 24.6% vs. 9.5%), lenalidomide-

refractory at last regimen (72.2% vs. 38.7% and 27.8% vs. 9.7%),

bortezomib-refractory (55.8% vs. 51.3% and 17.3% vs. 10.3%), and

bortezomib-refractory at last regimen (62.5% vs. 47.8% and 25.0%

vs. 8.7%; Figure 1). A clinically meaningful difference in CR rates with

Isa-Kd versus Kd was observed for >1 prior line subgroup (38.4%

vs. 20.6%) and 1 prior line subgroup (41.3% vs. 36.4%; Figure 1). Simi-

larly, a clinically meaningful difference in CR rates with Isa-Kd versus

Kd was also observed in refractory subgroups: lenalidomide-refractory

(38.6% vs. 11.9%), lenalidomide-refractory at last regimen (47.2%

vs. 12.9%), bortezomib-refractory (28.8% vs. 17.9%), and bortezomib-

refractory at last regimen (31.3% vs. 17.4%).

The incidence of patients with all-grade treatment-emergent

adverse events (TEAEs) in all subgroups was similar to IKEMA safety

population3 (97.2%, Isa-Kd vs. 95.9%, Kd; Table S3), with infusion-

related reactions being the most frequent (Tables S4 and S5). Other

most common TEAEs reported more frequently (≥10% patients) with

Isa-Kd versus Kd included pneumonia and bronchitis in 1 prior line;

upper respiratory infection, fatigue, and vomiting in >1 prior line

(Table S4); diarrhea, cough, hypertension, fatigue, dyspnea, upper respi-

ratory tract infection, constipation, bronchitis, arthralgia, and nausea in

lenalidomide-refractory; and cough, fatigue, and bronchitis in

bortezomib-refractory subgroups (Table S5).

The incidence of patients with Grade ≥3 TEAEs was higher with Isa-

Kd versus Kd across all subgroups (77.2% vs. 64.8%, 1 prior line; 76.5%

vs. 69.1%, >1 prior line; 73.7% vs. 61.9%, lenalidomide-refractory; 76.9%

vs. 66.7%, bortezomib-refractory), and consistent with overall safety

population3 (76.8% vs. 67.2%; Table S3).3 The most frequent Grade ≥3

TEAEs were hypertension and pneumonia, with similar incidences

between treatment arms in all subgroups (Tables S4 and S5).

The incidence of patients with serious TEAEs with Isa-Kd versus

Kd was similar to that in the overall population3 (59.3% vs. 57.4%) in

all subgroups, except in 1 prior line (62.0% vs. 48.1%) and

lenalidomide-refractory (59.6% vs. 50.0%) subgroups (Table S3).

Grade 5 TEAEs occurred in 3.8% versus 0% in 1 prior line, 3.1% versus

5.9% in >1 prior line, 3.5% versus 4.8% in lenalidomide-refractory, and

1.9% versus 7.7% in bortezomib-refractory patients.

The incidence of patients with TEAEs leading to discontinuations

was lower or similar with Isa-Kd versus Kd in all subgroups (8.9%

vs. 11.1%, 1 prior line; 8.2% vs. 16.2%, >1 prior line; 7.0% vs. 11.9%,

lenalidomide-refractory; 3.8% vs. 17.9%, bortezomib-refractory;

Table S3).

The current analysis strongly supports similar treatment benefit

of Isa-Kd versus Kd on PFS and depth of response regardless of

number of prior lines or lenalidomide- or bortezomib-refractory sta-

tus versus the control arm Kd, which has shown in ENDEAVOR sub-

group analysis to be an efficient treatment in lenalidomide- or

bortezomib-exposed patients, irrespective of number or type of prior

LOT, with improved outcomes versus bortezomib-dexamethasone.4

CANDOR reported favorable benefit-to-risk profile of another CD38

antibody, daratumumab, plus Kd versus Kd in patients with RRMM,

regardless of number of prior lines (1 vs. ≥2) or refractoriness to

bortezomib/ixazomib or lenalidomide.5 One key difference between

these studies is the lack of M-protein interference assay for

isatuximab; CR was assessed without correction for M-protein inter-

ference and is likely underestimated in IKEMA. The clinical signifi-

cance of numerical differences observed between IKEMA and

CANDOR has not been elucidated. Notably, a similar ICARIA-MM

subgroup analysis showed that Isa-Pd improved PFS and ORR

regardless of number of prior LOT and in patients who were

lenalidomide-refractory, lenalidomide-refractory at last line, and

double-refractory to lenalidomide and PIs.2,6

Limitations of the current study are exclusion of daratumumab-

treated patients and a relatively small number of patients owing to

subgroup analysis (limiting the statistical analysis power). However,

the efficacy and safety benefits of Isa-Kd in patients with relapsed

MM were seen irrespective of number of prior LOT, or lenalidomide-

or bortezomib-refractory status and were consistent with IKEMA

overall population. Isa-Kd is a new treatment option for patients with

relapsed MM, particularly in the difficult-to-treat lenalidomide- and

bortezomib-refractory patients.
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