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Potential therapeutic targets in MM



BCMA as a target in MM



CAR-T cell technology



Ciltacabtagene



Timeline for the Food and Drug Administration (FDA) and European Medicines Agency (EMA) approved CAR T cell 
therapies in RRMM.



BCMA-
Targeted 
Therapy

Indications AIFA status

Idecabtagene 
vicleucel

§ Adults with R/R multiple myeloma after ≥3 prior 
lines of therapy, including an immunomodulatory 
agent, a proteasome inhibitor, and an anti-CD38 
monoclonal Ab

§ Pending in 2023

Ciltacabtagene 
autoleucel

§ Adults with R/R multiple myeloma after ≥3 prior 
lines of therapy, including an immunomodulatory 
agent, a proteasome inhibitor, and an anti-CD38 
monoclonal Ab

§ Pending in 2024



Munshi et al, N Engl J Med 2021;384:705-16.

KarMMa-study



Munshi et al, N Engl J Med 2021;384:705-16.



Idecabtagene Vicleucel for Relapsed/Refractory Multiple Myeloma: 
Real-World Experience From the Myeloma CAR T Consortium
The patient population (196 pts) differed from the pivotal KarMMa
clinical trial as 75% of apheresed patients would not have met trial 
eligibility criteria

Hansen DK et al, JCO 2023; 41: 2087



Hansen DK et al, JCO 2023; 41: 2087

PFS and OS estimated by prior anti-BCMA exposure



Ferreri et al, Blood Cancer Journal (2023) 13:117

Real-world experience of patients with multiple myeloma receiving ide-cel after a prior BCMA-
targeted therapy

Response rates to ide-cel

Progression-free survival and overall survival



Blood Cancer Journal 2021; 11: 116



Rodriguez-Otero N Engl J Med 2023; 388: 1002

Ide-cel or Standard Regimens in Relapsed and Refractory Multiple Myeloma

KarMMa-3 ClinicalTrials.gov number, NCT03651128

Open-label, phase 3 trial RMM, two to four regimens previously (including immunomodulatory agents, proteasome inhibitors, and 
daratumumab) and who had disease refractory to the last regimen, random in a 2:1 ratio to receive either ide-cel (dose range, 150×106 to 
450×106 CAR-positive T cells) or one of five standard regimens.

Progression-free Survival (Intention-to-Treat Population)
Overall Response Rate (ITT Population)

Patients were balanced for:
-HR-cytogenetics
Extramedullary disease
N° previous line
Triple-class refractory
Penta-class refractory



Cartitude-1 study-Final results: Primary endpoint

J Clin Oncol 2023; 41:1265-1274.



Cartitude-1 study-Final results: Time to event outcomes

mOS: not reached

J Clin Oncol 2022; 41:1265-1274.



An external control arm for CARTITUDE-1 was 
created from patients in the long-term follow-up 
for three clinical trials of daratumumab 
(POLLUX, CASTOR, and EQUULEUS) who 
satisfied the eligibility criteria of CARTITUDE-1.





Adjusted comparison of outcomes between patients from CARTITUDE-1 versus multiple myeloma patients with prior exposure to
proteasome inhibitors, immunomodulatory drugs and anti-CD38 antibody from the prospective, multinational LocoMMotion study of real-
world clinical practice

Mateos et al, Haematologica 2023

The results from this study demonstrate improved efficacy outcomes of cilta-cel versus RWCP and highlight its potential as a novel and
effective treatment option for patients with multiple myeloma triple-class exposed of antimyeloma treatment.



San-Miguel et al, NEJM 2023

CARTITUDE-4: Design and endpoints



Baseline Characteristics

San-Miguel et al, NEJM 2023



Investigators concluded that cilta-cel has the potential to 
be the new standard of care for patients with 
lenalidomide-refractory MM after first relapse

Progression-Free Survival (ITT Population)

San-Miguel et al, NEJM 2023



PFS in Key Subgroups

San-Miguel et al, NEJM 2023



Key Secondary Endpoints (ITT)

San-Miguel et al, NEJM 2023



Estimated start date: October 2023



CRS Ide-cel treated (n=128)

Any grade, n (%) 107 (84)

Grade>3 7 (5)

Median onset, days 1

Tocilizumab use, % 52

Steroid use,% 15

Neurotoxicity Ide-cel treated (n=128)

Any grade, n (%) 23 (18)

Grade 3 5 (4)

Median time onset, 
days

2

Median duration, 
days

3

CRS Ciltacel treated (n=97)

Any grade, n (%) 92 (95)

Grade>3 5 (5)

Median onset, days 7 (5-8)

Neurotoxicity Cilta-cel treated (n=128)

Any grade, n (%) 20 (21)

Grade>3 9 (9)

ICANS (any grade), 
n (%)

16 (17)

Grade>3 2 (2)

Median time onset, 
days (range)

8 (6-8)

CAR-T cell Toxicity



Risk factors: 
% PC pre CAR-T, 
circulating PC, 
grade 3 anemia



Bone marrow biopsy findings before and after ide-cel
CAR-T therapy

Supportive therapies and neutrophil recovery after
ide-cel CAR-T therapy

Logue JM et al, Blood Adv. 2022: 6: 6109



Incidence and management of CAR-T neurotoxicity in patients with multiple myeloma 
treated with ciltacabtagene autoleucel in CARTITUDE studies

Cohen et al, Blood Cancer Journal 2022;12:32

Movement and neurocognitive treatment-emergent adverse events in CARTITUDE-1.



CRS and Neurotoxicity Associated With Cilta-Cel

Cohen et al, Blood Cancer Journal 2022;12:32



Updated results from a matching-adjusted indirect comparison of efficacy outcomes for ciltacabtagene autoleucel in CARTITUDE-1 
versus idecabtagene vicleucel in KarMMa for the treatment of patients with relapsed or refractory multiple myeloma

CURRENT MEDICAL RESEARCH AND OPINION 2023,  39:  81–89

Overall response rates prior to adjustment for cilta-cel and ide-cel

Observed (unadjusted) and adjusted (base case) Kaplan–Meier plots of 
progression-free survival

The results of this updated MAIC analysis using longer follow-up data showed that the superior efficacy of cilta-cel compared with ide-
cel was maintained for all outcomes studied (ORR, CR rate, DoR, PFS, and OS).



Idecabtagene vicleucel chimeric antigen receptor T-cell therapy for
relapsed/refractory multiple myeloma with renal impairment

Patients with RI had higher incidence of short-term ≥grade 3 cytopenias, although cytopenias were similar by 3 months following 
CAR-T. Renal function did not worsen after CAR-T in patients with RI. Sidana S et al, Haematologica 2023



q 14 studies were included for data extraction, with a total of 558 patients, 26.2% (n = 146) of whom were older
adults.

q The pooled ORR amongst this population was 93%, which was comparable to the ORR of 86% amongst younger
patients.

q In older adults, the rates of CRS (any grade) and grade ≥ 3 were 95% and 21%, respectively. For younger
patients, the pooled rate of CRS (any grade) and grade ≥ 3 CRS was 91% and 20%, respectively.

q The rate of ICANS (any grade) in older adults was 15%, which was higher than that observed in those <65 years.

Journal of Geriatric Oncology, 2023

Conclusion: Older adults experience comparable outcomes to 
younger patients with anti-BCMA CAR-T therapy, albeit with 
numerically higher rates of neurotoxicity. 



Fractionated initial infusion and booster dose of ARI0002h, a humanised, BCMA-directed CAR T-
cell therapy, for patients with relapsed or refractory multiple myeloma (CARTBCMA-HCB-01): a 
single-arm, multicentre, academic pilot study 

Oliver-Caldes et al, Lancet Oncol 2023; 24: 913-924

35 patients, of whom 33 (94%)
underwent leukapheresis and 30 (86%)
received ARI0002h. The median
manufacturing time of ARI0002h was 10
days .
All 30 patients received fractions 1 and
2. Five (17%) patients did not receive the
third fraction of the first dose of
ARI0002h because of cytokine-release
syndrome. 24 (86%) of 28 eligible
patients received the second
administration of ARI0002h (booster
dose) in a single infusion of 100% of the
dose.

ARI0002h is a humanised 4-1BB-based BCMA-CAR T-cell therapy, lentivirally transduced on autologous T cells



ARI0002h administered in a fractioned manner with a booster dose after 3 months can provide deep
and sustained responses in patients with relapsed or refractory multiple myeloma, with a low
toxicity, especially in terms of neurological events, and with the possibility of a point-of-care
approach

Prolonged cytopenias were reported in 20 (67%) of 30 patients. The median duration of grade 4 
neutropenia was 35 days (95% CI 26–44) and time to complete resolution of cytopenias was 4 months 
(95% CI 3–5) for neutropenia, 12 months (6–18) for thrombocytopenia, and 3 months (1–13) for 
anaemia. All patients recovered without requiring a stem-cell boost. 

Oliver-Caldes et al, Lancet Oncol 2023; 24: 913-924



q CAR T-cell therapy is a promising immunotherapeutic approach in the treatment of multiple
myeloma.

q The recent approval of the first two CAR T-cell products could result in improved outcomes.

q However, despite the efficacy, the significance of associated toxicities must not be
underestimated.

q It is imperative for clinicians to maintain vigilance about potential AE to optimize patients
selection, preemptive measures and adequate management.

q CAR-T remains a complex and expensive technology, which poses challenges to health-care
systems.

Conclusions
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