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Yu B, et al. J Hematol Oncol. 2020;13(1):125.CAR, chimeric antigen receptor; BCMA, B cell maturation antigen; CD, cluster of differentiation; 
MM, multiple myeloma; scFv, single chain fragment variable.

Exploiting the immune system for anti-MM treatment
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BCMA, B cell maturation antigen; BM, bone marrow; CD, cluster of differentiation; CS1, CD2 subunit 1; 
FCRL5, Fc receptor-like 5; GPRC5D, G-protein coupled receptor family C group 5 member D; 
MM, multiple myeloma; SLAMF7, signaling lymphocytic activation molecule family member 7.

Immunotherapeutic targets in multiple myeloma



Moreau, NEJM 2022Bahlis, Nat Med,2023 Chari, NEJM 2023 Trudell, ASH 2022Wong, ASH 2022Lee, ASCO 2023

Cross trial comparisons cannot be inferred.
CRS, cytokine release syndrome; gr, grade; IV, intravenous; ORR, overall response rate; Q3W, every 3 weeks; SQ, subcutaneous.
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KarMMa: 
idecabtagene vicleucel (ide-cel)

Munshi NC, et al. NEJM. 2021;384:705-16. CAR, chimeric antigen receptor; BCMA: B-cell Mature Antigen, VHH: variable 
domains of heavy-chain antibodies, scFv : single-chain variable fragment

Berdeja JG, et al. Lancet. 2021;398:314-24.

CARTITUDE:
ciltacabtagene autoleucel (cilta-cel) 



Cilta-celIde-celCharacteristic

61 (56-68)61 (33-78)Median age, years (range)

13 (13)50 (39)Extramedullary disease, n (%)

NA21 (16)R-ISS stage III, n (%)

14 (14)NAISS stage III, n (%)

6 (4-8)6 (3-16)Number of prior lines, n (range)

85 (88)108 (84)Triple-refractory disease, n (%)

Baseline characteristics: KarMMa (ide-cel) and CARTITUDE-1 (cilta-cel)

Munshi NC, et al. NEJM. 2021;384:705-16. 
Berdeja JG, et al. Lancet. 2021;398:314-24.

Cross trial comparisons cannot be inferred.
NA, not assessed; R-ISS, Revised International Staging System.



Efficacy and safety: KarMMa (ide-cel) and CARTITUDE-1 (cilta-cel)

Cilta-celIde-celEfficacy

9873Overall response rate, %

8233Complete response rate, %

NR10,7DoR, months

34,98,8Median PFS, months

33,413Median follow-up, months

Cilta-celIde-celSafety

9584CRS, any grade, %

55CRS grade 3 or higher, %

2118Neurotoxicity, any grade, %

123Neurotoxicity, grade 3 or 
higher, %

Munshi NC, et al. NEJM. 2021;384:705-16. 
Berdeja JG, et al. Lancet. 2021;398:314-24.

Cross trial comparisons cannot be inferred.
CRS, cytokine release syndrome; DoR, duration of response; NR, not reached; PFS, progression-free survival.
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Median PFS
ide-cel: 8.8 months

Median PFS
cilta-cel: 34.9 months

EMA-approved BCMA CART for myeloma

Munshi NC, et al. NEJM. 2021;384:705-16. 
Berdeja JG, et al. Lancet. 2021;398:314-24.

Lin Y, et al. JCO 41, 2023 (suppl 16; abstr 8009).

Cross trial comparisons cannot be inferred.
BCMA, B cell maturation antigen; CART, chimeric antigen receptor T cell therapy; EMA, European Medicines Agency; 
Mo, months; PFS, progression-free survival.



Factors impacting tumor response
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Factors impacting tumor response



Impact of immune counts and T-cell fitness

Abecassis A et al, EJHaem. 2022; 3(3): 970–4.



Impact of immune counts and T-cell fitness

Rytlewski J, et al. Poster presentation at EHA 2022. P866.



Impact of immune counts and T-cell fitness

Rytlewski J, et al. Poster presentation at EHA 2022. P866.



Impact of immune counts and T-cell fitness

Friedrich MJ, et al. Cancer Cell. 2023;41(4):711-725.e6.



Impact of immune counts and T-cell fitness

Cortes-Selva J, et al. Oral presentation at ASH 2022. Blood. 140(Suppl_1):241-3.



Impact of immune counts and T-cell fitness

Cortes-Selva J, et al. Oral presentation at ASH 2022. Blood. 140(Suppl_1):241-3.



~ 30% of patients do not respond to anti-BCMA bispecifics

• High disease burden:
• Increased bone marrow plasma cells
• ISS stage III

• Extramedullary disease (EMD)

• High risk cytogenetics

• Prior treatment with bispecifics?

Tumor characteristics



Tumor characteristics

Moreau P, et al. N Engl J Med. 2022;387(6):495-505.  Bahlis NJ, et al. Nat Med. 2023;29(10):2570-2576.

MajesTEC-1 (teclistamab) MagnetisMM-1 (elranatamab)



Tumor characteristics

Cortes-Selva J, et al. Oral presentation at ASH 2022. Blood. 140(Suppl_1):241-3.



Antigen loss
Antigen downregulation

Mutations in epitope

Da Via MC, et al. Nat Med. 2021 Mi X, et al. N Engl J Med. 2023



Antigen loss
Antigen downregulation

Mutations in epitope

Lee H, et al. Nat Med. 2023 29(9):2295-2306.



Antigen loss
Antigen downregulation

Mutations in epitope

Lee H, et al. Nat Med. 2023 29(9):2295-2306.



Antigen loss
Antigen downregulation

Mutations in epitope

Derrien J, et al. Nat Cancer. 2023 Nov;4(11):1536-1543. 



Antigen loss
Antigen downregulation

Mutations in epitope

Derrien J, et al. Nat Cancer. 2023 Nov;4(11):1536-1543. 



BispecificsCAR-T

Off the shelf available

Good anti-tumor control

Favorable safety profile

Strong and rapid anti-tumor 

effects.

Efficient in different subgroups

Autologous or allogeneic 

products

Avantages

Continuous treatment

Costs ++

Delay in production

Side effects

Costs +++

Disadvantages

Kegyes D, et al. J Hematol Oncol. 2022;15(1):78. 

Advantages and disadvantages of CAR-T and bispecifics



Conclusions

Wave of new immunotherapeutic agents in multiple myeloma.

Selection of patients for either CAR-T or bispecific antibodies.

Understanding and follow-up of resistance mechanisms may guide for 
future therapies.

Treatments remain expensive, hampering access for patients. 


