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Key Points

• Hispanic patients with
RRMM had inferior
responses to ide-cel,
but racial and ethnic
differences in survival
were not observed.

• Although safety and
responses differed
based on race and
ethnicity, our findings
encourage the use of
ide-cel for all patients
with RRMM.
Idecabtagene vicleucel (ide-cel) was the first chimeric antigen receptor T-cell therapy to

gain US Food and Drug Administration approval for patients with relapsed/refractory

multiple myeloma (RRMM). The clinical outcomes of standard of care (SOC) ide-cel in

racially and ethnically diverse populations have been understudied. This study pooled data

from 207 patients with RRMM (28% patients of racial and ethnic minority groups) treated

with SOC ide-cel across 11 institutions to examine racial and ethnic differences in the

incidence of toxicities and adverse events, response to ide-cel, and survival. This study

included 22 (11%) Hispanic, 36 (17%) non-Hispanic Black, and 149 (72%) non-Hispanic

White patients with RRMM. Compared with Hispanic and non-Hispanic White patients, non-

Hispanic Black patients had higher median levels of C-reactive protein (1.0, 0.8, and 3.5 mg/

dL, respectively; P = .02) and baseline ferritin (362.0 vs 307.0 vs 680.5, respectively; P = .08)

and were more likely to develop cytokine release syndrome (77%, 85%, and 97%,

respectively; P = .04). Although best overall response rate was lower among Hispanic

patients (59%) than among non-Hispanic Black (86%) and White patients (86%; P = .01),

there were no racial and ethnic differences in progression-free or overall survival. We

provide, to our knowledge, the first and largest investigation of clinical outcomes of SOC ide-

cel by race and ethnicity. Despite differences in safety and response to ide-cel, our findings

encourage the use of ide-cel in all patients with RRMM. These findings should be confirmed

in larger samples of diverse patients with RRMM, with longer follow-up time.
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Introduction

Multiple myeloma (MM) is a clonal malignancy of terminally differ-
entiated plasma cells and the second most common hematologic
malignancy in the United States, with >35 000 new diagnoses
expected in 2023 alone.1 In the past 20 years, there have been
significant advances in the MM treatment paradigm, partly because
of an accelerated growth of knowledge about the genomic and
molecular characterization of the disease. These advances
continue to drive the development of novel therapies, resulting in
deeper treatment responses and improved survival. However, the
current 5-year survival rate is only 56%, and MM remains incurable,
with almost all patients eventually developing relapsed or refractory
MM (RRMM).2-4

Recently, chimeric antigen receptor (CAR) T-cell therapy has
emerged as a revolutionary cellular immunotherapy for patients with
RRMM. In March 2021, idecabtagene vicleucel (ide-cel) became
the first B-cell maturation antigen–targeting CAR T-cell therapy to
gain US Food and Drug Administration (FDA) approval for patients
with RRMM who have received at least 4 prior lines of therapy,
including an immunomodulatory agent, a proteasome inhibitor, and
an anti-CD38 monoclonal antibody.5 FDA approval was based on
the phase 2 KarMMa trial, which showed an overall response rate
(ORR) of 73% and a complete response (CR) or better among
33% of patients.6 More recently, ide-cel has been shown to
significantly outperform alternative regimens in a randomized
setting in the KarMMa-3 trial7 and has demonstrated durable
remission and survival benefits with up to 2-year follow-up,8 a
marked improvement in clinical outcomes compared with prior
RRMM therapies.9 However, treatment-related toxicity, including
cytokine release syndrome (CRS) and immune effector cell–
associated neurotoxicity syndrome (ICANS), remain a primary
concern. Because of these safety concerns, patients with RRMM
are closely monitored after ide-cel infusion so that toxicities can be
detected and treated promptly.

Racial and ethnic disparities are prevalent in MM. Non-Hispanic
Black individuals are more than twice as likely to be diagnosed
with MM compared with non-Hispanic White individuals.1,10 Non-
Hispanic Black and Hispanic patients with MM have a longer
time from diagnosis to initiation of treatment, are underrepresented
in clinical trials, and are less likely to receive novel therapies relative
to non-Hispanic White patients.11-14 Access to novel therapies,
including CAR T-cell therapy, is also reduced for patients of racial
and ethnic minority groups and those of a lower socioeconomic
status.15,16 Moreover, non-Hispanic Black patients have not
experienced the same rate of improvement in survival outcomes
over the last 2 decades as non-Hispanic White patients.17 The
drivers of these racial and ethnic disparities are likely complex and
multifactorial but remain unclear. Nonetheless, studies11,13,14,18

show that with equal access to care and receipt of novel thera-
pies, patients of racial and ethnic minority groups may have similar
or better overall survival (OS) than non-Hispanic White patients.

Ide-cel is now commercially available to patients with RRMM as
standard of care (SOC); however, there remains a critical gap in
knowledge pertaining to the safety and efficacy of ide-cel among
patients of racial and ethnic minority groups with RRMM. Despite
the known racial and ethnic disparities in MM, the seminal KarMMa
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trial publication did not report on the racial and ethnic makeup of
the cohort.6 In the recent KarMMa-3 trial,7 only 7% of the patient
population treated with ide-cel self-reported a Black race, and
Hispanic ethnicity was not reported. Likewise, few studies of CAR
T-cell therapy in RRMM or other cancer types have investigated
racial and ethnic differences in adverse events and outcomes in the
SOC setting.15,16,19-21 To address this limitation, the goal of this
study was to evaluate the safety and efficacy of ide-cel by race and
ethnicity among patients with RRMM treated with SOC CAR T-cell
therapy. To the best of our knowledge, this is the first investigation
of potential racial and ethnic differences among recipients of SOC
ide-cel CAR T-cell therapy for RRMM.

Methods

Study population

Data from patients with RRMM who underwent leukapheresis for
planned SOC ide-cel by 1 May 2022 were pooled across 11
institutions as part of the US Multiple Myeloma Immunotherapy
Consortium.22 This work was approved by the relevant institutional
review boards or ethics committees at each institution, and either a
waiver of informed consent or informed consent was obtained from
participants, depending on institutional guidelines.

Statistical analyses

χ2 and Kruskal-Wallis rank-sum tests were used to investigate
racial and ethnic differences in patient and clinical characteristics
(ie, time of treatment, age at infusion, Eastern Cooperative
Oncology Group performance status at lymphodepletion chemo-
therapy, and presence of extramedullary disease) at baseline,
standard inflammatory laboratory values (ie, C-reactive protein
[CRP] and ferritin) at baseline, incidence of any grade and severe
immune-mediated toxicities (ie, CRS and ICANS) after ide-cel
infusion, use of supportive treatments (ie, steroids, tocilizumab,
and anakinra) to manage immune-mediated toxicities, incidence of
adverse events (ie, cytopenias and infections) after ide-cel infusion,
and response to ide-cel (ie, at day 30, day 90, and best response).
Ide-cel response was assessed based on the International
Myeloma Working Group criteria.23 Patients who died or pro-
gressed by the response time point of interest (eg, day 30 or day
90) were included in the response assessment as nonresponders
(progressive disease). Patients who were alive and had not yet
reached the response time point of interest or had missing
responses were considered missing in the response assessment.

Multivariable logistic regression models were used to estimate
odds ratios, and 95% confidence intervals (CIs) for the association
of race and ethnicity with both best ORR and best CR or better
while adjusting for a priori confounders identified by Hansen et al22

as potentially associated with clinical outcomes among patients
with RRMM treated with SOC ide-cel (prior B-cell maturation
antigen therapy, high-risk cytogenetics, extramedullary disease,
Eastern Cooperative Oncology Group performance status at lym-
phodepletion chemotherapy, penta-refractory status, age at infu-
sion, and number of prior lines of therapy). We also assessed
baseline characteristics that differed according to race and
ethnicity at P < .1 as potential confounders in the multivariable
models. Each baseline characteristic was included in the model, 1
at a time, and if the effect estimate for the association of race and
9 JANUARY 2024 • VOLUME 8, NUMBER 1



ethnicity with the outcome of interest changed by ≥10%, we
included that characteristic as a covariate in the model.

OS was calculated as the time from infusion to death or last
contact, and progression-free survival (PFS) was calculated as the
time from infusion to disease progression, death, or last contact.
Kaplan-Meier survival curves and log-rank tests were used to
examine OS and PFS as per race and ethnicity. Cox proportional
hazards regression models were used to estimate hazard ratios
(HRs) and 95% CIs for the association of race and ethnicity with
OS and PFS while adjusting for baseline characteristics using the
approach described earlier. The proportional hazards assumption
was tested using interaction terms between each covariate and
time, individually and collectively, and using Schoenfeld residuals.
For OS, high-risk cytogenetics violated the proportional hazards
assumption and was included as a strata term for all OS models.
No violation of the proportional hazards assumption was
observed for the PFS models. A P < .05 was considered sta-
tistically significant, but we also discuss a P < .1 cautiously
because of the sample size and novelty of these data.

Results

At the time of data cut-off (1 May 2022), 235 patients with RRMM
had undergone leukapheresis for planned SOC ide-cel
(supplemental Figure 1). Twenty patients did not undergo infu-
sion because of either manufacturing failures (n = 5) or death
between apheresis and planned infusion (n = 15). There were no
differences in the distribution of race and ethnicity by infusion
status (P = .4). Of the 215 patients with RRMM who received ide-
cel infusion, we excluded 8 patients who self-identified as Asian,
Pacific Islander, American Indian, or Alaskan Native because of
limitations of sample size and power to investigate racial and
ethnic-specific effects within these groups. Of the 207 remaining
patients with RRMM for downstream analyses, 72% (n = 149) self-
identified as non-Hispanic White, 17% (n = 36) as non-Hispanic
Black, and 11% (n = 22) as Hispanic.

The distribution of baseline patient characteristics based on race
and ethnicity is provided in Table 1. Hispanic patients were younger
at infusion than non-Hispanic Black and non-Hispanic White
patients (57.0 vs 64.5 vs 65.0 years; P = .07). Compared with
Hispanic and non-Hispanic White patients, non-Hispanic Black
patients were less likely to be male (73% vs 61% vs 42%,
respectively; P = .04) and had higher median levels of baseline
ferritin (362.0 vs 307.0 vs 680.5, respectively; P = .08) and CRP
(1.0 vs 0.8 vs 3.5, respectively; P = .02) but lower median levels of
albumin before infusion (3.8 vs 3.7 vs 3.5, respectively; P = .04).
No other differences in baseline patient characteristics were noted
based on race and ethnicity.

There were differences in the development of toxicities and
adverse events after ide-cel infusion based on race and ethnicity
(Table 2). Non-Hispanic Black patients were more likely to
develop any grade CRS compared with Hispanic and non-
Hispanic White patients (97% vs 77% vs 85%, respectively;
P = .04). There were no differences based on race and ethnicity
with regard to the incidence of severe CRS (grade ≥3), incidence
of any grade or severe ICANS (grade ≥3), or use of steroids or
tocilizumab. However, the prevalence of anakinra use was higher
among Hispanic patients than among non-Hispanic Black and
9 JANUARY 2024 • VOLUME 8, NUMBER 1
non-Hispanic White patients (14% vs 0% vs 5%; P = .06). Non-
Hispanic Black patients also had a longer median hospital stay
than non-Hispanic White and Hispanic patients (13.5 vs 9.0 vs
8.0 days, respectively; P = .006), but no differences in intensive
care unit admission were observed based on race and ethnicity.

As shown in Figure 1 and supplemental Table 1, the best ORR was
lower among Hispanic patients (59%) than among non-Hispanic
Black (86%) and non-Hispanic White patients (86%, P = .01).
This association remained consistent in multivariable analyses
(supplemental Table 2), with Hispanic patients more likely to have
an inferior response (best ORR of stable disease or progressive
disease) than non-Hispanic White patients (odds ratio, 7.12;
95% CI, 1.97-26.90; P = .003). The prevalence of a best response
of CR or better was slightly higher among non-Hispanic Black
(58%) and non-Hispanic White (51%) patients than among His-
panic patients (32%, P = .1). In multivariable analyses, race and
ethnicity was not associated with achieving a best response of CR
or better (supplemental Table 2).

Median follow-up of the study population is 9.3 months. There were
no statistically significant differences in PFS or OS based on race
and ethnicity (P = .49 and P = .99, respectively; Figure 2). The
median PFS was 4.2 months for Hispanic patients, 6.5 months for
non-Hispanic Black patients, and 8.5 months for non-Hispanic
White patients; and the median OS across all racial and ethnic
groups was not reached. After adjusting for clinically relevant
covariates, race and ethnicity was not associated with PFS (His-
panic vs non-Hispanic White patients: HR, 1.10; 95% CI, 0.52-
2.30; and non-Hispanic Black vs non-Hispanic White patients: HR,
1.22; 95% CI, 0.72-2.08) or OS (Hispanic vs non-Hispanic White
patients: HR, 1.39; 95% CI, 0.54-3.63; and non-Hispanic Black vs
non-Hispanic White patients: HR, 1.13; 95% CI, 0.54-2.38;
Table 3).

Discussion

To our knowledge, this is the first study to investigate potential
racial and ethnic differences in the safety and efficacy of CAR T-
cell therapy among patients with RRMM treated with ide-cel in the
SOC setting. This is notable because many clinical trials lack
diversity because of many reasons, including but not limited to trial
availability, lack of education, financial considerations, medical
mistrust, and cultural insensitivity.24 Moreover, strict eligibility
criteria for clinical trials often inadvertently exclude patients of racial
and ethnic minority groups.11 In fact, 75% of our patient population
would not have been eligible for the KarMMa clinical trial that led to
the FDA approval of ide-cel. Leveraging data from several institu-
tions across the United States that provide CAR T-cell therapy to
patients with RRMM, we observed racial and ethnic differences in
baseline systemic inflammatory markers and postinfusion toxicity
among patients with RRMM treated with SOC ide-cel. In addition,
Hispanic patients were more likely to have inferior ide-cel
responses. However, both PFS and OS were similar across
racial and ethnic groups after adjusting for clinical characteristics
and characteristics of patients at high risk for inferior outcomes
after CAR T-cell therapy.

We observed racial and ethnic differences in the safety profile of
ide-cel, with non-Hispanic Black patients more likely to develop
any grade CRS than Hispanic and non-Hispanic White patients.
DISPARITIES IN IDE-CEL OUTCOMES 253



Table 1. Patient characteristics based on race and ethnicity

Patient characteristics

Hispanic

n = 22

Non-Hispanic Black

n = 36

Non-Hispanic White

n = 149 P

Patient age (y), median (IQR) 57.0 (51.2-65.0) 64.5 (55.8-71.2) 65.0 (58.0-69.0) .07

Male sex, n (%) 16 (73%) 15 (42%) 91 (61%) .04

Extramedullary disease, n (%) 13 (59%) 15 (42%) 63 (42%) .3

High marrow burden (≥50%), n (%) 8 (38%) 12 (33%) 35 (27%) .5

Unknown 1 0 18

ECOG performance status at LD, n (%) >.9

0 to 1 17 (85%) 25 (81%) 124 (84%)

2 to 4 3 (15%) 6 (19%) 24 (16%)

Unknown 2 5 1

R-ISS at CAR T-cell infusion, n (%) .7

I 7 (32%) 7 (22%) 22 (21%)

II 10 (45%) 18 (56%) 51 (49%)

III 5 (23%) 7 (22%) 31 (30%)

Unknown 0 4 45

High-risk cytogenetics*, n (%) 4 (22%) 7 (21%) 50 (38%) .1

Unknown 4 3 18

Bridging therapy, n (%) 16 (73%) 30 (83%) 114 (77%) .6

No. of prior lines of therapy, median (IQR) 6.0 (5.0-8.8) 7.0 (5.0-10.0) 6.0 (5.0-8.0) .2

Prior anti-BCMA therapy, n (%) 5 (23%) 10 (28%) 36 (24%) .9

Prior auto-SCT, n (%) 20 (91%) 29 (81%) 128 (86%) .6

Refractory status, n (%)

Double refractory 18 (82%) 31 (86%) 130 (87%) .7

Triple refractory 16 (73%) 30 (83%) 126 (85%) .4

Penta refractory 7 (32%) 14 (39%) 67 (45%) .5

Cell dose, n (%) >.9

<400 million cells 10 (45%) 16 (44%) 64 (43%)

≥400 million cells 12 (55%) 20 (56%) 84 (57%)

Unknown 0 0 1

Baseline ferritin (ng/mL), median (IQR) 362.0 (95.2-956.2) 680.5 (191.5- 2121.2) 307.0 (121.0-710.0) .08

Baseline CRP (mg/dL), median (IQR) 1.0 (0.3, 3.2) 3.5 (0.6, 8.9) 0.8 (0.4, 2.6) .02

Baseline β2 microglobulin, median (IQR) 2.9 (1.4-10.0) 3.3 (2.4-4.7) 2.9 (2.4-4.5) .6

Unknown 3 7 54

Albumin before CAR T-cell infusion, median (IQR) 3.8 (3.3-4.1) 3.5 (3.1-3.7) 3.7 (3.3-4.0) .04

Lactate dehydrogenase before CAR T-cell infusion, median (IQR) 214.0 (180.0-274.8) 228.5 (201.0-292.0) 210.0 (170.0-268.0) .2

Met criteria for KarMMa before CAR T-cell infusion, n (%) 6 (27%) 7 (19%) 39 (26%) .7

Common reasons for KarMMa ineligibility†, n (%)

ECOG performance status ≥ 2 1 (5%) 6 (19%) 19 (13%) .3

Unknown 2 5 1

Prior anti-BCMA therapy 5 (23%) 10 (28%) 36 (24%) .9

Organ dysfunction (renal, cardiac, or hepatic)‡ 2 (9%) 12 (33%) 44 (30%) .1

Cytopenias

ANC < 1000/μL 2 (9%) 6 (17%) 17 (11%) .7

Hemoglobin < 8 g/dL 1 (5%) 6 (17%) 24 (16%) .4

Platelet count < 50 000/μL 2 (9%) 2 (6%) 13 (9%) .8

ANC, absolute neutrophil count; auto-SCT, autologous stem cell transplantation; BCMA, B-cell maturation antigen; ECOG, Eastern Cooperative Oncology Group; IQR, interquartile range;
LD, lymphodepletion; R-ISS, Revised International Staging System; ULN, upper limit of normal.
*High-risk cytogenetics includes deletion 17p, t(4;14), and t(4;16) at the time of infusion.
†Reasons for KarMMa ineligibility were not mutually exclusive.
‡Organ dysfunction definition: renal insufficiency: creatinine clearance < 45 mL/min; cardiac insufficiency: left ventricular ejection fraction < 45% and history of myocardial infarction in the

prior 6 months; and hepatic insufficiency: serum aspartate aminotransferase or alanine aminotransferase > 2.5 × ULN, serum total bilirubin > 1.5 × ULN, and international ratio or partial
thromboplastin time > 1.5 × ULN.
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Table 2. Safety of ide-cel based on race and ethnicity

Patient characteristics

Hispanic

n = 22

Non-Hispanic Black

n = 36

Non-Hispanic White

n = 149 P

Any grade CRS, n (%) 17 (77%) 35 (97%) 126 (85%) .04

CRS grade, n (%) .3

No CRS 5 (23%) 1 (3%) 23 (15%)

Grade 1 or 2 17 (77%) 34 (94%) 121 (81%)

Grade ≥3 0 (0%) 1 (3%) 5 (3%)

Any grade ICANS, n (%) 4 (18%) 6 (18%) 29 (20%) >.9

Unknown 1 3 7

ICANS grade, n (%) .6

No ICANS 18 (82%) 27 (82%) 113 (80%)

Grade 1 or 2 2 (9%) 3 (9%) 22 (15%)

Grade ≥3 2 (9%) 3 (9%) 7 (5%)

Unknown 0 3 7

Length of hospital stay in d, median (IQR) 8.0 (8.0-12.5) 13.5 (8.0-17.2) 9.0 (8.0-13.0) .006

ICU admission, n (%) 1 (5%) 2 (6%) 16 (11%) .6

Hematologic toxicity, n (%)

Grade ≥3 neutropenia at ≥30 d 10 (59%) 22 (71%) 69 (57%) .3

Unknown 5 5 27

Grade ≥3 anemia at ≥30 d 5 (33%) 14 (47%) 47 (38%) .6

Unknown 7 6 28

Grade ≥3 thrombocytopenia at ≥30 d 8 (50%) 19 (63%) 71 (57%) .7

Unknown 6 6 24

Any grade ≥3 cytopenia at ≥30 d 12 (67%) 29 (85%) 90 (72%) .2

Unknown 4 2 24

Infection, n (%) 9 (41%) 16 (44%) 42 (28%) .1

Tocilizumab use, n (%) 16 (73%) 29 (81%) 101 (68%) .3

Steroid use, n (%) 5 (23%) 11 (31%) 42 (28%) .8

Anakinra use, n (%) 3 (14%) 0 (0%) 7 (5%) .06

ICU, intensive care unit; IQR, interquartile range.
This finding could potentially be explained by an elevated proin-
flammatory state among non-Hispanic Black patients before ide-cel
infusion, with studies showing that patients with a baseline proin-
flammatory response are more likely to develop CRS.25 Specif-
ically, we observed that non-Hispanic Black patients had higher
levels of the systemic inflammatory markers CRP and ferritin before
CAR T-cell infusion than both Hispanic and non-Hispanic White
patients, which is consistent with studies showing that CRP and
ferritin levels are elevated among non-Hispanic Black individuals in
the general population.26,27 Additionally, this finding may be
because of differences in disease burden by race and ethnicity;
however, no racial and ethnic differences in clinical marrow burden
(bone marrow plasma cell percentage before lymphodepleting
chemotherapy, and baseline β2 microglobulin) were observed. We
did not observe any racial and ethnic differences in the grade of
CRS, although severe CRS (grade ≥3) was rare in our cohort
(3%). Together, these findings have potential clinical implications
for outpatient management and early intervention with supportive
care for patients of racial and ethnic minority groups after CAR T-
cell infusion.
9 JANUARY 2024 • VOLUME 8, NUMBER 1
In this study, Hispanic patients had inferior responses to ide-cel
compared with non-Hispanic Black and non-Hispanic White
patients. This finding persisted even after adjustment for charac-
teristics of patients at high risk that are associated with inferior
CAR T-cell therapy responses. A similar finding was observed in a
large study of patients with diffuse B-cell lymphoma treated with
commercial axi-cel,20 in which Black patients were more likely to
have lower ORR and CR rates than White patients, but this did not
equate to poorer survival among Black vs White patients. The
reason for inferior response among Hispanic patients with RRMM
in this study is unclear. It is possible that this finding was a product
of the small number of Hispanic patients in our study, unmeasured
confounders, or could point to biologic differences across race and
ethnicity. Further research is needed to confirm these findings and
elucidate potential causes of racial and ethnic differences in CAR
T-cell therapy response in larger sample sizes of racially and
ethnically diverse patients with RRMM treated with SOC ide-cel.

Despite lower ide-cel response among Hispanic patients, we did
not observe differences in OS or PFS based on race and ethnicity
DISPARITIES IN IDE-CEL OUTCOMES 255
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Figure 2. Progression-free and overall survival by race and ethnicity. Kaplan-Meier curve of (A) PFS and (B) OS based on race and ethnicity. One participant had missing

date of death and was excluded from analysis of OS.

256 PERES et al 9 JANUARY 2024 • VOLUME 8, NUMBER 1



Table 3. HRs and 95% CIs of the association of race and ethnicity with PFS and OS

Race and ethnicity

PFS OS*

Model 1† Model 2‡ Model 1† Model 2§

n (n event) HR (95% CI) HR (95% CI) n (n event) HR (95% CI) HR (95% CI)

Non-Hispanic White 129 (81) 1.00 (referent) 1.00 (referent) 129 (46) 1.00 (referent) 1.00 (referent)

Hispanic 16 (11) 1.45 (0.77-2.73) 1.10 (0.53-2.30) 16 (6) 1.37 (0.58-3.23) 1.39 (0.54-3.63)

Non-Hispanic Black 29 (19) 1.33 (0.81-2.21) 1.22 (0.72-2.08) 28 (10) 1.10 (0.55-2.17) 1.13 (0.54-2.38)

N = 174.
BCMA, B-cell maturation antigen; ECOG, Eastern Cooperative Oncology Group.
*One patient had missing date of death and excluded from models of OS.
†Model 1 is unadjusted.
‡Model 2 includes prior BCMA therapy, high-risk cytogenetics, extramedullary disease, cell dose, ECOG at lymphodepletion chemotherapy, penta-refractory status, age, number of prior

lines of therapy, sex, baseline ferritin, and baseline CRP.
§Model 2 includes prior BCMA therapy, extramedullary disease, cell dose, ECOG at lymphodepletion chemotherapy, penta-refractory status, age, number of prior lines of therapy, and

baseline ferritin. High-risk cytogenetics is included as a strata term.
among patients with RRMM treated with SOC ide-cel. A few prior
studies have examined racial and ethnic differences in CAR T-cell
therapy outcomes,15,16,19-21 but the generalizability of their findings
to patients with RRMM was limited because of their focus on other
hematologic malignancies, pediatric patients, patients treated as
part of clinical trials, and/or small samples of patients with RRMM.
Most of these past studies that focused on adult patients did not
observe racial and ethnic differences in PFS and OS after CAR T-
cell therapy, which is consistent with findings in this study.
Although further investigation is needed to confirm our findings in a
larger sample of diverse patients with longer follow-up time, the
collective findings encourage the use of ide-cel for patients with
RRMM regardless of race and ethnicity.

An important caveat of this work is that our findings reflect
patients with RRMM who had access to and were able to receive
ide-cel. Although access to CAR T-cell therapy for RRMM has
improved over time, treatment with CAR T-cell therapy is only
approved at certain academic centers with limited availability in
the community setting. A recent study by Alqazaqi et al28 exam-
ined the geographic distribution of clinical trials for CAR T-cell
therapy and bispecific antibodies, another emerging novel thera-
peutic for RRMM, and found that only 36% of Black patients lived
in a county with an open trial. Recent studies also show that
patients of racial and ethnic minority groups with RRMM are
underrepresented in the use of CAR T-cell therapy in both the
clinical trial and commercial setting.15,16 Some data suggest that
socioeconomic status and insurance coverage contribute to the
low representation of patients of racial and ethnic minority groups
with RRMM in CAR T-cell therapy clinical trials.15 However,
additional research is critically needed to evaluate additional
barriers to access to CAR T-cell therapy so that all patients can
derive benefit from novel advancements in the management of
RRMM.

Our work is strengthened by the use of data from a recently
established consortium of institutions that have used CAR T-cell
therapy to treat RRMM across the United States (the US Multiple
Myeloma Immunotherapy Consortium), improving generalizability of
our findings. This allowed us to provide, to our knowledge, the first
data on safety and efficacy of SOC ide-cel among racially and
ethnically diverse patients with RRMM. Despite these notable
strengths, this study is not without limitations. Even with the
9 JANUARY 2024 • VOLUME 8, NUMBER 1
inclusion of 11 institutions across the United States, our study
population of 207 patients with RRMM, including 28% non-White
patients, is relatively small, and median follow-up was short at
9 months. However, our sample size and length of follow-up were
limited by the recent FDA approval of ide-cel for commercial use
(March 2021). Also because of the sample size, we were unable to
investigate less common racial and ethnic groups in our cohort as
well as ethnic subgroups (eg, Cuban and Puerto Rican), which may
mask subgroup heterogeneity in the associations of race and
ethnicity with safety and clinical outcomes of patients with RRMM
treated with ide-cel. This study used self-reported race and
ethnicity and did not have germline genotyping information to
characterize genetic ancestry. Lastly, as this was a retrospective
study of available clinical data, institutional practices for toxicity
management may have differed across centers and correlative
biomarkers were not available.

This was, to our knowledge, the first and largest evaluation of racial
and ethnic differences in the safety and efficacy of ide-cel CAR T-
cell therapy for patients with RRMM treated in a SOC setting. We
observed differences in safety and response rates based on race
and ethnicity but no differences in PFS or OS. These findings
should be investigated in a larger cohort of racially and ethnically
diverse patients with RRMM treated with SOC ide-cel with longer
follow-up time. With the continued expansion of therapeutic
options for patients with RRMM in the SOC setting, continued
evaluation of safety and efficacy across diverse patient ethnicities is
critical to ensure equity in the improvement of outcomes for all
patients with RRMM.
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