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Idecabtagene vicleucel (ide-cel) the first FDA-approved gene
therapy for relapsed refractory multiple myeloma (RRMM).
However, its administration presents challenges in logistical
management, selecting bridging therapy (BT), and customizing
T-cell manufacturing, a complex process spanning several weeks
[1]. In the KarMMa trial, BT was allowed but limited to specific prior
drug classes (e.g, dexamethasone, cyclophosphamide (Cy),
daratumumab, carfilzomib, bortezomib, or pomalidomide) [2].
This study delves into the impact of different BT on outcomes for
RRMM patients undergoing standard of care (SOC) ide-cel
treatment, aiming to clarify their role in CAR T therapy outcomes.

This retrospective multicenter study observed RRMM patients
receiving ide-cel treatment at 11 U.S. medical centers within the
U.S. Myeloma Immunotherapy Consortium. All RRMM patients
treated with ide-cel from 5/2021 to 5/2022, were included. BT was
defined as systemic treatment between leukapheresis and CAR-T
infusion, categorized into: Selinexor (Selinexor-containing regi-
mens); alkylator (alkylator-based); PI combos (sole or combined
proteasome inhibitor (PI) therapy); IMiD +/- mAb combos (steroids
with/without immunomodulatory (IMiDs) and/or Monoclonal
Antibodies (mAb).

High-risk cytogenetics included del (17p), t(4;14), and t(14;16)
pre-CAR-T. Cytokine Release Syndrome (CRS) and Immune Effector
Cell-Associated Neurotoxicity Syndrome (ICANS) were graded by
American Society for Transplantation and Cellular Therapy criteria
[3]. Hematologic toxicity was assessed using Common Terminol-
ogy Criteria for Adverse Events version 5.0 [4]. Disease response
followed the revised International Myeloma Working Group
criteria [5].

Subgroup comparisons employed chi-square/Fisher’s exact tests
for categorical, t-tests/ANOVA for continuous variables. Survival
analysis used Kaplan-Meier/Cox proportional hazards model.
Stepwise Cox regression identified significant variables associated
with overall survival (OS) and progression free survival (PFS), based
on p-values < 0.2 from initial analysis. SAS (v9.4) and IBM SPSS
(v29.0) conducted all statistical analyses.

Of 214 ide-cel patients, 170 (79%) underwent BT, encompass-
ing 12% Selinexor, 45% alkylator, 15% Pl combos, 18% IMiD +/-
mAb combos, and 11% other therapies (e.g., belantamab
mafodotin, focal radiation). Forty-four patients (21%) did not
receive BT (no-BT). The median BT duration was 1 month (range,
1-7). While most had 1-2 months, one patient had 7 months with
4 treatments. BT patients showed poorer eastern Cooperative
Oncology Group Performance Status (ECOG), higher Revised
International Staging System (R-ISS) (2-3), elevated ferritin
(>300ng/mL), and C-reactive protein (CRP) (>5mg/L) at
lymphodepleting chemotherapy (Supplementary 1). IMiD +/-
mAb combos had less extramedullary disease (EMD) (p = 0.052),

and alkylator groups often received alkylator as last pre-
apheresis treatment (p <0.001). No differences in ECOG, R-ISS,
ferritin, CRP, or high-risk cytogenetics among BT subgroups
emerged. Median prior therapy count, and penta-refractory
status were similar between BT and no-BT groups, including BT
subgroups.

No significant differences in incidence/severity of CRS between
BT and no-BT groups were noted, consistent across BT subgroups.
Although ICANS incidence was higher in the BT, it lacked
statistically significance (any grade: 21% vs. 14%, p = 0.070; grade
>2: 13% vs. 2%, p =0.070). Within the BT subgroup, Selinexor
showed notably higher ICANS (grade >2) at 38% compared to
others (alkylator 9%, Pl combos 0%, IMiD +/- mAb combos 17%;
p =0.023). Notably, patients receiving Selinexor had no known
central nervous system pathology. The reason is unclear, but
endothelial dysfunction and increased blood-brain barrier perme-
ability [6] might contribute to the higher ICANS rate in this
subgroup.

BT patients had longer hospital stays than no-BT (median: 10 vs.
8 days; p < 0.001). Alkylator and Selinexor had the lengthiest stays
(median: 11 and 10.5 days, respectively), followed by Pl combos
(9 days) and IMiDmAb combos (9 days).

At day 7 post-infusion, no cytopenia differences emerged
between BT and no-BT groups. However, Selinexor caused higher-
grade anemia (p <0.001) and thrombocytopenia (p = 0.043).

At 3 months post-infusion, BT showed higher rates of any-grade
neutropenia (47% vs. 27.5%, p = 0.030), and anemia (79% vs. 50%,
p<0.001), with no significant differences in severe cases (=3).
Thrombocytopenia didn’t differ between groups or subgroups
(supplementary 2).

At 3 months post-CAR-T, response didn't differ between BT and
no-BT (p = 0.802 for overall response rate (> partial response (PR);
p=0.208 for complete response (CR), consistent across BT
subgroups (supplementary 3).

Median follow-up: 9.7 months (range: 0.2-19.5). Median PFS:
8.16 months (95% confidence interval (Cl): 6.61-9.31), OS: not
reached (NR). 1-year PFS and OS rates: 36 and 63%, respectively.
BT patients showed inferior PFS (6.68 vs. 11.48 months in no-BT,
p=0.007) and OS (13.85 vs. NR months in no-BT, p=0.002)
(Table 1, Fig. 1A, B).

IMiD+mAb combos showed comparable PFS to no-BT (median
PFS: 12.01 months (95% Cl, 5.79-NR) vs. 11.48 months (95% Cl,
9.05-17.73); p=0.56). Other therapies exhibited varying PFS
durations in comparison with IMiD+mAb combos: Selinexor
(9.77 months, 95% Cl, 4.11-13.88; p=0.48), Pl combos
(641 months, 95% Cl, 2.70-12.50; p=0.24), and alkylator
(6.51 months, 95% Cl, 4.18-8.16; p = 0.030) (Fig. 1C).

Alkylator use resulted in inferior OS (median OS:
11.97 months, 95% Cl: 8.91-15.53) compared to others (NR)
(p=0.001) (Fig. 1D). Seventy deaths occurred: 49 disease-
related, 4 due to CRS/ICANS, 1 CAR-T myocarditis, 10 infection-
related, rest unrelated.
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Fig. 1 Survival based on bridging therapy strategy. Kaplan-Meier plots estimates of PFS A and OS B in RRMM patients treated with
idecabtagene vicleucel, between those with and without bridging therapy. Kaplan-Meier estimates of PFS C and OS D categorized by bridging
therapy type (no-BT, Selinexor, alkylator, PI combos, IMiDmAb combos). Kaplan-Meier estimates of PFS E and OS F categorized based on

cyclophosphamide dosing and exposure as bridging therapy.

The retrospective nature of our study introduces potential
selection biases. Additionally, smaller sample sizes within
certain treatment regimens limit drawing definitive conclusions,
alongside the probable influence of disease aggressiveness on
BT choice.

In summary, patients with no-BT before ide-cel showed
prolonged PFS and OS, possibly indicating less aggressive disease.
Conversely, alkylator-based BT resulted in inferior PFS and OS
compared to other BT types or no-BT approaches. This trend

Blood Cancer Journal (2024)14:63

might relate more to refractory myeloma than directly to
alkylators, proposing the potential benefit of early CAR T-cell
therapy before standard treatment resistance. Tailoring BT based
on patient history, toxicity risks, and disease traits is crucial. While
reconsidering the necessity of BT in stable disease, considering the
risk of toxicity due to inadequate cytoreduction remains crucial.
However, caution with intensified/infusional Cy, if feasible, is
advisable. Personalized assessments are pivotal in selecting
bridging therapy.
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