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Background: The FDA-approved BCMA-directed immunotherapies, which consist of chimeric antigen receptor T (CAR T)
cell therapies like idecabtagene vicleucel (ide-cel) and ciltacabtagene autoleucel (cilta-cel), alongside the bispeci�c anti-
body teclistamab, have improved outcomes for patients with relapsed/refractory multiple myeloma (MM). Despite their ef-
fectiveness, these treatments have distinct toxicity pro�les, including cytokine release syndrome (CRS), immune effector cell-
associated neurotoxicity syndrome (ICANS), non-ICANS neurotoxicity, and the risk of infections, all contributing to non-relapse
mortality. In this study, we analyzed these adverse events using data from the FDA Adverse Event Reporting System (FAERS)
database.
Method:We conducted a comprehensive search of the FAERS database from 2019 to 2023 to identify adverse effect reports of
interest, associated with ide-cel, cilta-cel, and teclistamab. To ensure data accuracy, we excluded duplicate reports and cases
where multiple BCMA-directed agents were associated with a single incident. Reporting odds ratio (ROR) was calculated by
dividing the odds of a certain event occurring with the agent by the odds of the same event occurring with all other BCMA
agents in the same database. Furthermore, to assess NRM, we excluded reports of progressive or refractory MM from the
analysis of fatal cases.
Results: A total of 1314 individual cases, with 3377 reported adverse reactions, were identi�ed. Among them, 353 cases were
associated with cilta-cel, 496 with ide-cel, and 465 with teclistamab. The most frequently reported adverse events included
CRS at 12.8%, followed by fatigue (3.9%), pyrexia (3.2%), ICANS (3.0%), and non-ICANS neurotoxicity (1.9%). Ide-cel showed
the highest ROR for CRS (1.64, 95% CI 1.33-2.02), whereas the ROR for ICANS was lowest with teclistamab (0.55, 95% CI
0.32-0.93). Ide-cel showed the highest ROR for non-ICANS neurotoxicity (2.45, 95% CI: 1.86-3.23). Bell’s palsy was exclusively
associated with cilta-cel, with 11 reported cases, while Parkinsonism was reported in 6 cases with cilta-cel, 2 cases with ide-cel,
and none with teclistamab.Teclistamab had a notably higher proportion of infection-related events, accounting for 23.7% of
all reported cases, as compared to 13.7% for cilta-cel and 2.9% for ide-cel. The ROR for infection was highest with teclistamab
at 5.21 (95% CI: 4.14 - 6.56). Out of the total reported deaths (n=225 cases), NRM was observed in 189 patients, accounting
for 84% of all mortality cases. In the analysis of NRM , ide-cel was associated with 42 reported deaths, with CRS (n=17; 40%),
ICANS (n=8; 19%), sepsis (n=7; 17%), and hemophagocytic lymphohistiocytosis (HLH) (n=6; 14%) being the most common
reported adverse events in this group. For cilta-cel, 59 deaths were reported, with CRS (n=17; 29%), ICANS (n=13; 22%), and
HLH (n=9; 15%) as the most common adverse events in patients who suffered NRM. In the case of teclistamab, among the 88
NRM cases, the most frequent adverse events reported were COVID-19 (11.4%), pneumonia (11.4%), sepsis (9.1%), and septic
shock (9.1%). Teclistamab exhibited the highest OR for NRM at 1.73 compared to 1.28 with cilta-cel and 0.42 with ide-cel. The
�ndings will be presented with updated data.
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Conclusion:Our analysis of the FAERS dataset demonstrates a prominent risk of CRS and ICANS with CAR-T therapy, as well
as a high risk of infection related mortality with teclistamab. Non-ICANS neurotoxicity was more pronounced with ide-cel
compared to cilta-cel, potentially in�uenced by the longer follow-up period and wider uptake of ide-cel as it was the �rst
FDA-approved CAR T therapy. We also note a higher NRM with both cilta-cel and teclistamab compared to ide-cel. While the
exact attributes of NRM cannot be accessed in the database, complications of CAR T therapy and infections were the most
common events noted in the group with NRM. Our analysis is limited by the nature of the FAERS database, where reporting
is not mandatory, and selection bias cannot be eliminated. Since these agents share a similar indication for MM, clinicians will
need to carefully consider their distinct toxicity pro�les when choosing and sequencing treatments.
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