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Abstract

In this subgroup analysis of the randomized, Phase 3 IKEMA study (NCT03275285),

we evaluated efficacy and safety of the anti‐CD38 monoclonal antibody isatuximab

(Isa) in combination with carfilzomib‐dexamethasone (Isa‐Kd) versus Kd in older

(≥70 years of age, n = 86) and younger (<70 years, n = 216) patients with relapsed

multiple myeloma (MM). Patients received Isa 10 mg/kg intravenously weekly for

4 weeks, then every 2 weeks in the Isa‐Kd arm, and approved schedule of carfilzomib
(twice weekly) and dexamethasone in both study arms. Primary endpoint was

progression‐free survival (PFS); key secondary efficacy endpoints included rates of

overall response (ORR), very good partial response or better (≥VGPR), minimal
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residual disease negativity (MRD–), and complete response (CR). Addition of Isa to Kd

resulted in improved PFS in elderly patients (hazard ratio, 0.36 [95% CI, 0.18–0.75])

consistent with the significant PFS improvement observed in the overall IKEMA

population. Treatmentwith Isa‐Kd improved depth of response versusKd,with higher
rates of≥VGPR (73.1%vs. 55.9%),MRD– (23.1%vs. 11.8%), andCR (38.5%vs. 23.5%).

Although the incidence of grade ≥3 treatment‐emergent adverse events (TEAEs) was
higher in Isa‐Kd, the incidence of serious TEAEs was similar between arms. Fewer

elderly patients definitively discontinued treatment due to TEAEs in Isa‐Kd than Kd:
11.8% versus 23.5%. In conclusion, Isa‐Kd provides a consistent benefit versus Kd in
elderly patients, with a manageable safety profile, and represents a new treatment

option for patients with relapsed MM, independent of age.

K E YWORD S

CD38, elderly, isatuximab, monoclonal antibody, multiple myeloma

1 | INTRODUCTION

Multiple myeloma (MM) often affects older patients, as it is most

frequently diagnosed in 65 to 74‐year‐old subjects, with a median

age of approximately 69–70 years1,2 The increase in life expectancy

currently being achieved in many countries contributes to the

observed increase in the global elderly population of patients with

MM.3 Older patients represent a heterogeneous population, which

may present with comorbidities, a reduced functional status, and an

increased risk of frailty potentially affecting therapeutic outcomes.4–6

Although treatment with proteasome inhibitors (PIs) and

immunomodulatory agents (IMiDs) provides benefit to MM patients,

new therapeutic approaches are still needed for older as well as

younger MM patients.5,6 Anti‐CD38 antibody therapy with isatux-

imab (Isa) in combination with an IMiD or a PI and low‐dose
dexamethasone represents such an option for patients with

relapsed and/or refractory MM (RRMM).7–13 Isa (an IgG1 mono-

clonal antibody) binds to a specific CD38 epitope and exerts anti‐
myeloma activity through multiple mechanisms, which is enhanced

by combination with IMiD and PI agents.7,8 Based on the Phase 3

ICARIA‐MM study, Isa is approved in a number of countries in

combination with pomalidomide and dexamethasone (Pd) for pa-

tients with RRMM (≥2 prior treatment lines).9,12,13 Furthermore, to

date, Isa in combination with carfilzomib and dexamethasone (Kd) is

approved in the United States for patients with relapsed MM (≥1–3
prior lines), in the European Union for patients with MM who have

received ≥1 prior therapy, and in Japan for patients with RRMM

after one prior therapy, based on a prespecified interim analysis of

the IKEMA study.11–14

IKEMA was a randomized, multi‐national, parallel‐group, Phase 3
study that evaluated treatment with Isa in combination with Kd

versus Kd in patients with relapsed MM.11 Isa‐Kd significantly

improved progression‐free survival (PFS) compared with Kd (hazard

ratio [HR], 0.53; 99% confidence interval [CI], 0.32–0.89; one‐sided
p = 0.0007), with clinically meaningful increases in the rates of

very good partial response (VGPR) or better (72.6% vs. 56.1%),

minimal residual disease negativity (MRD–, 29.6% vs. 13.0%), and

complete response (CR, 39.7% vs. 27.6%), in the intent‐to‐treat (ITT)
population, as well as a manageable safety profile.11

As the median age of patients with MM ise70 years and survival

with conventional therapies is still limited in the older adult popula-

tion,1,4 in this subgroup analysis of IKEMA, we evaluated efficacy and

safety of treatment with Isa‐Kd versus Kd in elderly MM patients

≥70 years of age as well as in youngerMMpatients (<70 years of age).

2 | METHODS

2.1 | Study design, patients, and treatment

IKEMA (NCT03275285) was a prospective, randomized, open‐label,
active‐controlled, Phase 3 study conducted in 16 countries at 69

study centers. Detailed inclusion and exclusion criteria were reported

previously.11 Briefly, eligible adults had relapsed MM following 1–3

prior treatment lines, with measurable evidence of disease (serum

M‐protein ≥0.5 g/dl and/or urine M‐protein ≥200 mg/24 h). Patients

with an estimated glomerular filtration rate ≥15 ml/min/1.73 m2 or

prior pulmonary comorbidities (i.e., chronic obstructive pulmonary

disease) were eligible. Patients were excluded if they had primary

refractory MM or serum free‐light chain measurable disease only,

were refractory to anti‐CD38 antibody therapy, had received prior

carfilzomib therapy, or had a left ventricular ejection fraction <40%.
Patients were randomized 3:2 to receive Isa‐Kd (n = 179) or Kd

(n = 123). In the Isa‐Kd arm, patients received Isa 10 mg/kg intra-

venously (IV) weekly (QW) for 4 weeks, then every 2 weeks (Q2W).

Patients in both arms received approved schedules of Kd with car-

filzomib 20/56 mg/m2, as described.11

The study protocol was approved by the Institutional Ethics

Committee or independent review board for each center; the study

was conducted following the Declaration of Helsinki and IHC
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Guidelines for Good Clinical Practice. All patients provided written

informed consent.

2.2 | Study endpoints and assessments

Primary study endpoint was PFS, as determined by a blinded inde-

pendent response committee (IRC), which evaluated response and

disease progression according to the International Myeloma Working

Group (IMWG) response criteria,15 measured by central radiological

evaluation, central laboratory M‐protein quantification, and local

bone marrow aspiration when needed.

Key secondary efficacy endpoints included rates of overall

response (ORR), ≥VGPR, MRD−, and CR. MRD was assessed in pa-

tients with ≥VGPR, by central laboratory next‐generation
sequencing (minimum sensitivity: 1/105 nucleated cells) (Adaptive

clonoSEQ Assay, Adaptive Biotechnologies, Seattle, WA). M‐protein
was assessed each cycle/day 1, at end of treatment, and monthly in

follow‐up of patients with no progression at end of treatment. Bone

lytic disease was assessed once/year and existing baseline plasma-

cytoma every 12 weeks.

Adverse events (AEs) and laboratory abnormalities were moni-

tored and graded using the NCI‐CTCAE criteria v4.03. Safety was

regularly reviewed by an independent Data Monitoring Committee.

2.3 | Statistical analysis

In this subgroup analysis, efficacy and safety of treatment with Isa‐Kd
versus Kdwere evaluated in patients from the IKEMA study whowere

≥70 and <70 years of age. All efficacy analyses were conducted in the
ITT population. Median PFS and 95% CIs were calculated using the

Kaplan‐Meier method. HRs were estimated by subgroup (≥70 and

<70 years) using a non‐stratified Cox proportional‐hazard model with
terms for the factor, treatment, and their interaction. The interaction

test was performed at the 10% alpha level for descriptive purpose.

Treatment‐emergent AEs (TEAEs) were evaluated in the safety pop-

ulation. SAS 9.4 software (SAS, Cary, NC) was used for all the analyses.

3 | RESULTS

3.1 | Patients and treatment exposure

Baseline characteristics are presented by subgroup in Table 1. Pa-

tient age was balanced between treatment arms and it ranged from

33 to 90 years. Among the 302 randomized patients, 28.5% were

elderly (≥70 years): 29.1% in Isa‐Kd, 27.6% in Kd and 71.5% were

<70 years of age: 70.9% in Isa‐Kd, 72.4% in Kd. Overall, patients had

received a median of 2 prior treatment lines (range, 1–4). More

elderly patients were refractory to lenalidomide in the Kd (52.9%)

than the Isa‐Kd (34.6%) arm, but fewer of them had renal function

impairment in Kd (22.6%) than in Isa‐Kd (33.3%). Median treatment

duration was longer with Isa‐Kd versus Kd for both elderly and

younger patients (75.1 vs. 50.5 and 80.5 vs. 63.1 weeks, respectively)

(Table 2). The median relative dose intensities for carfilzomib were

comparable across treatment subgroups, and independent of age for

both Isa and carfilzomib (Table 2).

3.2 | Efficacy

The combination of Isa with Kd resulted in improved PFS indepen-

dently of age, with a HR of 0.36 (95% CI, 0.18–0.75) in elderly pa-

tients and 0.61 (95% CI, 0.38–0.97) in younger patients, which were

consistent with the significant PFS improvement observed in the

overall IKEMA population (Figures 1 and 2).11

At the time of this analysis in elderly patients,median PFSwith Isa‐
Kd had not been reached (NR) (95% CI, NR–NR), whereas in Kd it was

16.2 months (95% CI, 10.3–NR). Median PFS had not been reached in

either study arm in younger patients (95% CI, 15.8–NR in Kd).

Addition of Isa to Kd improved the depth of response, with

higher rates of ≥VGPR, MRD–, and CR with Isa‐Kd versus Kd. Within

the Isa‐Kd arm, ≥VGPR and CR rates were similar in elderly and

younger patients (Figure 3). MRD negativity with Isa‐Kd was reached
in 23.1% of older patients (vs. 11.8% with Kd) and 32.3% of younger

patients (vs. 13.5% with Kd).

3.3 | Safety

Grade ≥3 and serious TEAEs were more frequently reported in the

elderly than the younger patients in both arms, as expected (Table 3).

For both age groups, although the incidence of grade ≥3 TEAEs

was higher in the Isa‐Kd arm, the incidence of serious TEAEs was

similar between arms (≥70 years: 72.5% in Isa‐Kd, 70.6% in Kd;

<70 years: 54.0% in Isa‐Kd, 52.3% in Kd). In the elderly group, 3 (5.9%)

patients in Isa‐Kd and 1 (2.9%) in Kd had TEAEs with fatal outcome

during study treatment (Isa‐Kd: pneumonia, Kd: general health dete-

rioration due to progressive disease). In both age groups, fewer pa-

tients definitively discontinued study treatment due to TEAEs in the

Isa‐Kd than the Kd arm: 11.8% versus 23.5% (≥70 years) and 7.1%

versus 10.2% (<70 years). The incidence of TEAEs leading to prema-

ture carfilzomib discontinuation in the Isa‐Kd arm was comparable

between age groups (15.7% and 14.3%) (Table 3).

Any‐grade TEAEs reported in ≥20% of elderly patients are listed

in Table 4, according to age group, for Isa‐Kd and the respective Kd

arm. Among older patients, the most common TEAEs were diarrhea

(43.1% vs. 29.4%), dyspnea (43.1% vs. 26.5%), upper respiratory tract

infection (39.2% vs. 23.5%), fatigue (39.2% vs. 23.5%), and hyper-

tension (37.3% vs. 29.4%); among younger patients, they were hy-

pertension (36.5% vs. 31.8%), upper respiratory tract infection

(34.9% vs. 23.9%), and diarrhea (33.3% vs. 28.4%). Infusion reactions

occurred in 37.3% versus 5.9% of elderly patients and in 47.6%

versus 2.3% of younger patients. The most common grade ≥3 TEAEs

reported in ≥10% of patients in Isa‐Kd versus Kd were hypertension
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TAB L E 1 Patient baseline characteristics by age group: ≥70 and <70 years, ITT population

≥70 Years (n = 86) <70 Years (n = 216)

Isa‐Kd (n = 52) Kd (n = 34) Isa‐Kd (n = 127) Kd (n = 89)

Median age, years (range) 73 (70–86) 74 (70–90) 61 (37–69) 61 (33–69)

ISS stage at study entry, n (%)

Stage I 25 (48.1) 16 (47.1) 64 (50.4) 55 (61.8)

Stage II 20 (38.5) 11 (32.4) 43 (33.9) 20 (22.5)

Stage III 7 (13.5) 6 (17.6) 19 (15.0) 14 (15.7)

Unknown 0 1 (2.9) 1 (0.8) 0

R‐ISS stage at study entry, n (%)

Stage I 14 (26.9) 8 (23.5) 31 (24.4) 25 (28.1)

Stage II 32 (61.5) 22 (64.7) 78 (61.4) 48 (53.9)

Stage III 5 (9.6) 2 (5.9) 11 (8.7) 6 (6.7)

Not classified 1 (1.9) 2 (5.9) 7 (5.5) 10 (11.2)

Cytogenetic risk,a n (%)

High risk 11 (21.2) 9 (26.5) 31 (24.4) 22 (24.7)

Standard risk 33 (63.5) 22 (64.7) 81 (63.8) 56 (62.9)

Unknown 8 (15.4) 3 (8.8) 15 (11.8) 11 (12.4)

Prior lines of therapy

Median (range) 2 (1–4) 2 (1–4) 2 (1–4) 2 (1–3)

1 line, n (%) 24 (46.2) 11 (32.4) 55 (43.3) 44 (49.4)

≥2 lines, n (%) 28 (53.8) 23 (67.6) 72 (56.7) 45 (50.6)

Patients refractory to, n (%)

Lenalidomide 18 (34.6) 18 (52.9) 39 (30.7) 24 (27.0)

IMiD and PI 9 (17.3) 10 (29.4) 26 (20.5) 17 (19.1)

Baseline eGFR,b n/n (%)

≥60 ml/min/1.73 m2 32/48 (66.7) 24/31 (77.4) 88/115 (76.5) 68/79 (86.1)

<60 ml/min/1.73 m2 16/48 (33.3%) 7/31 (22.6%) 27/115 (23.5) 11/79 (13.9)

Abbreviations: d, dexamethasone; eGFR, estimated glomerular filtration rate; IMiD, immunomodulatory drug; Isa, isatuximab; ISS, International Staging

System; ITT, intent‐to‐treat; K, carfilzomib; PI, proteasome inhibitor; R‐ISS, revised International Staging System.
aHigh risk was defined as del(17p), t(4; 14), or t(14; 16) by fluorescence in situ hybridization. Cytogenetic risk was assessed by a central laboratory with

a cut‐off of 50% for del(17p), and 30% for t(4; 14) and t(14; 16).
bBaseline eGFR by the modification of diet in renal disease (MDRD) equation.

TAB L E 2 Overall extent of exposure by age group: ≥70 and <70 years, safety population

≥70 Years (n = 85) <70 Years (n = 214)

Isa‐Kd (n = 51) Kd (n = 34) Isa‐Kd (n = 126) Kd (n = 88)

Median number of cycles started (range) 19.0 (1–27) 12.5 (1–22) 19.5 (1–26) 15.0 (1–28)

Median treatment duration, weeks (range) 75.1 (4–111) 50.5 (4–94) 80.5 (1–105) 63.1 (1–114)

Median relative dose intensity, % (range)

Isatuximab 93.41 (66.7–102.2) N.A. 94.51 (76.6–108.2) N.A.

Carfilzomib 90.29 (18.2–108.7) 91.31 (41.8–103.7) 91.49 (25.6–107.5) 91.44 (48.5–108.6)

Dexamethasone 81.25 (37.1–100.2) 81.87 (31.2–101.6) 86.96 (24.5–101.1) 90.21 (27.4–101.1)

Abbreviations: d, dexamethasone; Isa, isatuximab; K, carfilzomib; N.A., not applicable.
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and pneumonia in both elderly (25.5% vs. 26.5%, 21.6% vs. 20.6%,

respectively) and younger patients (18.3% vs. 17.0%, 14.3% vs. 9.1%,

respectively), with similar incidence between study arms.

Incidences of selected TEAEs analyzed with grouping terms are

presented in Table 4. In elderly patients, respiratory infections and

venous thromboembolic events were more frequent in Isa‐Kd than

0.0 0.5 1.0 1.5 2.0

Isa-Kd etter

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

0.609 (0.384–0.968)36/8936/127<70

0.364 (0.176 0.751)19/3412/52

Age (years)

Hazard ratio (95% CI)

Kd

(n/N)

Isa-Kd

(n/N)Subgroup

Kd etter

F I GUR E 1 Progression‐free survival by
IRC in patients ≥70 and <70 years of age, in

the intent‐to‐treat population. CI, confidence
interval; d, dexamethasone; IRC, Independent
Response Committee; Isa, isatuximab; K,

carfilzomib

F I GUR E 2 Progression‐free survival by

IRC—Kaplan‐Meier estimates by age group
(≥70 and <70 years), in the intent‐to‐treat
population. d, dexamethasone; IRC,
Independent Response Committee; Isa,

isatuximab; ITT, intent‐to‐treat; K, carfilzomib;
PFS, progression‐free survival
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Kd (92.2% vs. 73.5% and 15.7% vs. 8.8%), whereas cardiac failure,

ischemic heart disease, and second primary malignancy were similar

between arms (13.7% vs. 14.7%, 5.9% vs. 8.8%, and 15.7% vs. 11.8%,

respectively). The difference between Isa‐Kd and Kd in respiratory

infections was driven by upper respiratory tract infection (39.2% vs.

23.5%) and bronchitis (31.4% vs. 5.9%), with low incidence of grade

≥3 events (2.0% vs. 2.9% and 5.9% vs. 0%, respectively). Incidence of

pneumonia was similar between arms (29.4% vs. 26.5%).

F I GUR E 3 Response rates based on IRC
assessment by age group: ≥70 and <70 years.

CR, complete response; d, dexamethasone; IRC,
Independent Response Committee; Isa,
isatuximab; K, carfilzomib; MRD–, minimal

residual disease negativity; ORR, overall
response rate; VGPR, very good partial
response

TAB L E 3 Safety summary by age group: ≥70 and <70 years, safety population

≥70 Years (n = 85) <70 Years (n = 214)

n (%) Isa‐Kd (n = 51) Kd (n = 34) Isa‐Kd (n = 126) Kd (n = 88)

Any grade ≥3 TEAE 46 (90.2) 26 (76.5) 90 (71.4) 56 (63.6)

Any serious TEAEa 37 (72.5) 24 (70.6) 68 (54.0) 46 (52.3)

Any grade 5 TEAEb 3 (5.9) 1 (2.9) 3 (2.4) 3 (3.4)

Any TEAE leading to definitive discontinuationc 6 (11.8) 8 (23.5) 9 (7.1) 9 (10.2)

Any TEAE leading to premature discontinuation of isatuximab 1 (2.0) N.A. 0 N.A.

Any TEAE leading to premature discontinuation of carfilzomib 8 (15.7) 0 18 (14.3) 1 (1.1)

Any TEAE leading to premature discontinuation of dexamethasone 3 (5.9) 1 (2.9) 8 (6.3) 3 (3.4)

Abbreviations: d, dexamethasone; Isa, isatuximab; K, carfilzomib; N.A., not applicable; TEAE, treatment‐emergent adverse event.
aTEAEs with a start date before the cut‐off date and becoming serious after the cut‐off date were not counted as serious TEAE in this analysis.
bTEAEs with fatal outcome during the treatment period.
cDefinitive discontinuation defined as definitive discontinuation of all study drugs.
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TAB L E 4 TEAEs by age group: ≥70 and <70 years, safety population

≥70 Years (n = 85) <70 Years (n = 214)

Any‐grade TEAEs preferred term, n (%) Isa‐Kd (n = 51) Kd (n = 34) Isa‐Kd (n = 126) Kd (n = 88)

Most common in at least 20% of patients in one arm, ≥70 years

Diarrhea 22 (43.1) 10 (29.4) 42 (33.3) 25 (28.4)

Dyspnea 22 (43.1) 9 (26.5) 27 (21.4) 17 (19.3)

Upper respiratory tract infection 20 (39.2) 8 (23.5) 44 (34.9) 21 (23.9)

Fatigue 20 (39.2) 8 (23.5) 30 (23.8) 15 (17.0)

Infusion reaction 19 (37.3) 2 (5.9) 60 (47.6) 2 (2.3)

Hypertension 19 (37.3) 10 (29.4) 46 (36.5) 28 (31.8)

Bronchitis 16 (31.4) 2 (5.9) 24 (19.0) 13 (14.8)

Pneumonia 15 (29.4) 9 (26.5) 27 (21.4) 15 (17.0)

Edema, peripheral 13 (25.5) 10 (29.4) 10 (7.9) 11 (12.5)

Insomnia 10 (19.6) 10 (29.4) 32 (25.4) 18 (20.5)

Asthenia 9 (17.6) 10 (29.4) 23 (18.3) 10 (11.4)

Pyrexia 3 (5.9) 9 (26.5) 13 (10.3) 9 (10.2)

Cough 10 (19.6) 7 (20.6) 25 (19.8) 10 (11.4)

Selected TEAEs

Infections and infestations 48 (94.1) 27 (79.4) 105 (83.3) 71 (80.7)

Respiratory infectiona 47 (92.2) 25 (73.5) 100 (79.4) 65 (73.9)

Thromboembolic eventsb 9 (17.6) 3 (8.8) 18 (14.3) 17 (19.3)

Venousc 8 (15.7) 3 (8.8) 16 (12.7) 15 (17.0)

Arterial 1 (2.0) 1 (2.9) 2 (1.6) 3 (3.4)

Cardiac failureb 7 (13.7) 5 (14.7) 6 (4.8) 3 (3.4)

Ischemic heart diseaseb 3 (5.9) 3 (8.8) 5 (4.0) 2 (2.3)

Second primary malignancya 8 (15.7) 4 (11.8) 5 (4.0) 2 (2.3)

Solid skin malignancy 7 (13.7) 3 (8.8) 2 (1.6) 0

Solid non‐skin malignancy 2 (3.9) 2 (5.9) 3 (2.4) 2 (2.3)

On‐treatment abnormalities

End‐stage renal diseased eGFR <15 ml/min/1.73 m2 1/48 (2.1) 2/31 (6.5) 2/115 (1.7) 1/79 (1.3)

Abbreviations: d, dexamethasone; eGFR, estimated glomerular filtration rate; Isa, isatuximab; K, carfilzomib; TEAE, treatment‐emergent adverse event.
aCustomized MedDRA query.
bMedDRA SMQ (narrow term).
cIn patients with venous thromboembolic events, 3/8 versus 2/3 elderly patients and 4/16 versus 3/15 younger patients, for Isa‐Kd versus Kd, had

received antithrombotic prophylaxis, while 5/8 versus 1/3 elderly patients and 12/16 versus 12/15 younger patients, for Isa‐Kd versus Kd, had not

received antithrombotic prophylaxis. Most events occurred in patients without a medical history of venous thromboembolism: 7/8 in Isa‐Kd and 3/3

events in Kd in elderly patients; 14/16 in Isa Kd and 14/15 events in Kd in younger patients.
dOn‐treatment abnormalities (eGFR <15 ml/min/1.73 m2) by the modification of diet in renal disease (MDRD) equation.

Among hematologic laboratory abnormalities, incidence of any‐
grade anemia, thrombocytopenia, and neutropenia in elderly pa-

tients were similar to those observed in younger patients within

the two arms, except for any‐grade neutropenia, which was lower

in elderly than in younger patients in the Kd arm (14.7% vs. 54.5%),

with comparable carfilzomib exposure (Table 5). Grade 3 neu-

tropenia was higher in Isa‐Kd versus Kd in both age groups

(≥70 years: 15.7% vs. 2.9%, <70 years: 18.3% vs. 8.0%). None of

the older patients had grade 4 anemia, thrombocytopenia, or

neutropenia in the Isa‐Kd arm vs. 0%, 2.9%, and 0%, respectively,

in the Kd arm.

4 | DISCUSSION AND CONCLUSION

Results from this subgroup analysis of the Phase 3 IKEMA study have

shown that elderly patients ≥70 years of age derived a strong PFS

benefit (HR, 0.36; 95% CI, 0.18–0.75) from treatment with Isa‐Kd
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compared with Kd, similar to the findings previously reported with

Isa‐Kd in the overall IKEMA study population.11 PFS benefit was also

observed in this analysis for younger patients (<70 years) with Isa‐
Kd versus Kd (HR, 0.61; 95% CI, 0.38–0.97). The rates of ≥VGPR,
MRD–, and CR were higher with Isa‐Kd compared with Kd in both

elderly and younger patients. The quality of response for both age

groups was consistent with the results in the overall population,11

with high rates of CR (38.5%) and MRD– (23.1%) in elderly patients.

Prior findings reported for treatment with daratumumab in

combination with Kd versus Kd in the Phase 3 CANDOR study

showed that patients with relapsed MM >65 years of age had an

improvement in PFS (HR, 0.76 [95% CI 0.48–1.22]) that appeared

less than that observed in all randomized patients (HR, 0.63 [95% CI

0.46–0.85]) and in younger patients (≤65 years; HR, 0.57 [95% CI

0.38–0.86])16,17 Detailed subgroup analyses of daratumumab‐Kd
efficacy and safety in elderly patients have yet to be reported for

the CANDOR study.

In IKEMA,11 patients ≥65 years of age derived a PFS benefit

from treatment with Isa‐Kd versus Kd (HR, 0.43 [95% CI 0.25–

0.74]) comparable to that observed in all patients (HR, 0.53 [95% CI

0.36–0.79]), in agreement with the efficacy findings of this latest

analysis conducted for Isa‐Kd in patients ≥70 years of age.

Consistently, results from subgroup analyses in older RRMM pa-

tients enrolled in the ICARIA‐MM study demonstrated improved

PFS with Isa‐Pd versus Pd (≥75 years: HR, 0.48 [95% CI 0.24–0.95];

65–74 years: HR, 0.64 [95% CI 0.39–1.06]), indicating that Isa can

improve outcomes in elderly patients across different combination

therapies.9,10 Benefit from anti‐CD38 combination therapy in

elderly RRMM patients was also reported with daratumumab plus

bortezomib‐dexamethasone or lenalidomide‐dexamethasone in

subgroup analyses of the Phase 3 studies CASTOR and POLLUX,

respectively.18

Elderly patients are generally more fragile patients and it is

important that the increased efficacy is not obtained to the detri-

ment of safety. Respiratory infections (by grouping analysis) and

diarrhea, dyspnea, and fatigue were more frequent (at least 10%

difference) in elderly versus younger patients in Isa‐Kd and higher

versus Kd among the elderly. The difference observed with Isa‐Kd
versus Kd in incidence of respiratory infections among elderly pa-

tients was primarily driven by upper respiratory tract infection and

bronchitis, which are manageable infections, with low incidence of

grade ≥3 events. Grade ≥3 diarrhea, dyspnea, and fatigue were all

below 10%. The most common grade ≥3 TEAEs in both age groups

were hypertension and pneumonia, with a higher incidence in elderly

patients in both treatment arms, but with a similar incidence be-

tween Isa‐Kd and Kd in elderly patients (25.5% vs. 26.5% and 21.6%

vs. 20.6%, respectively).

Among selected TEAEs, the incidence of cardiac failure, ischemic

heart disease, and second primary malignancy, although numerically

higher in older versus younger patients, were similar between Isa‐Kd
and Kd in elderly patients. As previously reported in the ENDEAVOR

trial, incidence of cardiac TEAEs, in particular cardiac failure, was

higher in older versus younger patients treated with Kd.19T
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Importantly, in the ENDEAVOR and IKEMA studies, these findings

are in the context of clinical trials with specific eligibility criteria that

would limit the inclusion of patients with certain, known cardiac

comorbidities. Estimates of the incidence of cardiac toxicities related

to carfilzomib in a real world setting are variable and depend on the

terms included and the data source.20,21 Importantly, age is consis-

tently a risk factor for higher incidence of hypertension and cardiac

failure.20

Thromboembolic events were reported with similar incidence for

elderly and younger patients in the Isa‐Kd arm. The majority of

thromboembolic events were venous in both treatment arms and age

groups. The incidence of venous thromboembolic events in Kd was

surprisingly lower in elderly versus younger patients (8.8% vs.

17.0%), leading to a higher incidence in Isa‐Kd versus Kd among

elderly patients. Among the patients with venous thromboembolic

events, 3/8 vs. 2/3 elderly patients and 4/16 vs. 3/15 younger pa-

tients, for Isa‐Kd versus Kd, had received antithrombotic prophylaxis.
Most of the observed events occurred in patients that did not receive

thromboprophylaxis (5/8 vs. 1/3 elderly patients and 12/16 vs. 12/15

younger patients, for Isa‐Kd vs. Kd) and in patients that had no

medical history of venous thromboembolism recorded in the

database.

More serious TEAEs were reported in elderly patients, but a

similar incidence of serious TEAEs was observed in the Isa‐Kd and Kd
arms, within each age group, indicating that addition of Isa to Kd did

not increase hospitalization of elderly patients for AE management.

Any‐grade infusion reactions occurred less frequently with Isa‐
Kd in the elderly than the younger patients (37.3% and 47.6%,

respectively, with similar premedication), as previously observed in

RRMM patients ≥75 years (28.1%) and 65–74 years (36.4%) or

<65 years (42.6%) treated with Isa‐Pd in the Phase 3 ICARIA‐MM

study.9 In contrast, findings from the CASTOR study showed that

older RRMM patients (≥75 years) receiving daratumumab plus

bortezomib‐dexamethasone experienced more, any‐grade infusion

reactions than younger patients (65–74 years) (65.0% and 45.7%,

respectively).18

Notably, a similar incidence of elderly and younger patients

within Isa‐Kd (and a lower incidence of elderly patients in Isa‐Kd
vs. Kd) had TEAEs leading to definitive treatment discontinua-

tions, suggesting tolerability of treatment with Isa‐Kd independent

of age in most patients. A limitation of this study is the limited

number of patients, which prevented further meaningful analyses

of efficacy and safety with additional variables associated with

aging (i.e., selected comorbidities). An additional limitation of this

analysis is that it was conducted in the context of a clinical trial.

Eligibility criteria other than age and individual investigator bias

(e.g., toward ability of an individual to adhere to trial requirements)

may skew the inclusion of older adults that may not represent all

the patients in the community of similar age, but with additional

comorbidities.

In conclusion, Isa‐Kd provides a consistent benefit versus Kd in

elderly patients, with a manageable safety profile. Isa‐Kd represents

a new treatment option for patients with relapsed MM, independent

of age.
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