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Abstract
Multiple Myeloma (MM) is a hematologic malignancy 
characterized by clonal plasma cell development, leading 
to serious complications. Despite traditional treatments, 
MM remains incurable, necessitating innovative therapeutic 
approaches. Chimeric Antigen Receptor (CAR) T-cell 
therapy and Bispecific T-cell engagers (BiTEs) are emerging 
immunotherapies showing promise in MM treatment. CAR 
T-cell therapy involves modifying patient T-cells to target 
specific antigens, primarily B Cell Maturation Antigen 
(BCMA). BiTEs, on the other hand, are non-IgG-like bispecific 
antibodies designed to engage both CD3 and tumor-associated 
antigens. These therapies exhibit impressive efficacy in clinical 
trials, leading to FDA approvals for specific MM patient 
populations. Despite their successes, these therapies come with 
unique challenges and adverse effects, such as cytokine release 
syndrome (CRS) and neurotoxicity. This narrative review 
explores the mechanisms, efficacy, challenges, and potential 
benefits of CAR T-cell and BiTE therapies for MM patients, 
shedding light on their roles in addressing this complex disease.

Please cite this article as: Navab R, Futela P, Kumari V, Valecha J, Gupta RB, 
Jain R. Advancing Multiple Myeloma Immunotherapy: A Review of Chimeric 
Antigen Receptor T-Cell and Bispecific T-Cell Engagers Cell Therapies in 
Revolutionizing Treatment. Iran J Med Sci. 2025;50(1):1-10. doi: 10.30476/
ijms.2024.101739.3446.

Keywords ● Multiple myeloma ● CAR T-cell therapy ● Bispecific 
antibodies ● ImmunotherapyWhat’s Known

• Immunotherapy for multiple myeloma 
(MM), an incurable cancer affecting 
bone marrow plasma cells, has been a 
focal point of research for the last four 
decades, with Chimeric Antigen Receptor 
(CAR) T-cell therapy and Bispecific T-cell 
engagers (BiTEs) emerging as promising 
approaches for relapsed/refractory MM.

What’s New

• Both targeting B Cell Maturation 
Antigen (BCMA) and BiTE therapy provide 
readily available options. While CAR T-cell 
therapy requires intricate cell manipulation 
and lymphodepletion, presenting hurdles, 
it also demonstrates promise in early-
stage MM treatment.
• The difference lies in their administration 
speed, efficacy, clinical outcomes, safety 
profile, availability, and cost. 
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Introduction

Multiple Myeloma (MM) ranks as the second most common 
hematologic malignancy globally, characterized by aberrant clonal 
plasma cell proliferation in the bone marrow, leading to severe 
complications such as anemia, hypercalcemia, renal impairment, 
and bone lesions.1 Its prevalence is notably increasing, notably 
in regions such as the US, Australia, and Western Europe, 
contributing to over 2% of cancer-related deaths in the US alone.2 
Despite a steady annual incidence, with around four new cases 
per 100,000 people reported annually in the US, MM remains a 
challenge with significant mortality and morbidity. Risk factors 
include age, ethnicity, family history, and precursor plasma cell 
abnormalities such as Monoclonal Gammopathy of Undetermined 
Significance (MGUS).3 Symptoms include bone pain, nausea, 
fatigue, and neurological symptoms.4 While traditional treatments 
include chemotherapy, radiation, and hematopoietic stem cell 
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transplantation (HSCT), the need for novel 
therapies persists, given MM’s incurable nature.5 
Recent advancements such as proteasome 
inhibitors, emerging immunomodulatory drugs, 
monoclonal antibodies (mAbs), antibody-drug 
conjugates (ADC), bispecific T-cell engagers 
(BiTE), chimeric antigen-T-cell therapy (CAR-T), 
peptide-drug conjugates, and small-molecule 
targeted therapies offer new hope.6

T-cell therapies stand out among emerging 
treatments for their distinct mechanism of 
action.7 Particularly, Anti-B-cell Maturation 
Antigen (BCMA) CAR-T cell therapy has shown 
promise in Relapsed/Refractory (R/R) MM due 
to BCMA’s selective expression on MM cells.8, 9  
It can only be found in plasma cells and is not 
present in T lymphocytes, hematopoietic stem 
cells, memory or naive B cells, or other B cells. 
Limited rare BCMA-positive cell expression has 
been observed in normal tissue cells, including 
lymph nodes, spleen, lungs, and stomach.10 
Other possible target antigens, including CD38 
and CD138, are also being researched and 
can be coupled with additional targets, such 
as BCMA, to create bispecific CAR T-cells. 5 
While challenges such as cytokine-release 
toxicity and relapse post-treatment exist, 
ongoing research explores additional target 
antigens and bispecific CAR T-cells to enhance 
efficacy.10

In parallel, Bispecific Antibodies (BsAbs 
or BiAbs or BispAbs), first developed in 1985, 
offer a rapidly evolving approach, enabling T 
cell-mediated cancer cell destruction without 
genetic modification.11, 12 BiTE therapies activate 
the patient’s T-cells to target and destroy cancer 
cells without altering their genetic makeup or 
requiring ex vivo expansion. These treatments 
establish a direct link between endogenous 
T-cells and tumor-expressed antigens.13 

Originally designed to tackle challenges in 
relapsed/refractory diseases, T-cell-based 
immunotherapies such as CAR T-cell and 
BiTE are now being investigated as earlier-
line therapies in MM patients.14 Despite the 
increasing use of combination therapies in MM, 
relapse remains common among patients. For 
those under 60, the 10-year survival rate is 
approximately 30%. Additionally, patients often 
undergo triple-class exposure earlier in their 
treatment course.10

The main goal of this narrative review is to 
fully grasp the therapeutic approaches involving 
CAR T-cell and BiTE treatments for patients 
with MM. This review aims to offer clinicians and 
researchers insights into how these innovative 
immunotherapies address MM, along with their 
effectiveness, challenges, and potential benefits.

Mechanisms of CAR T-cell in MM
CAR T-cell therapy is an innovative and 

personalized approach to treating MM. It can 
reconfigure the host’s immune system to 
attack tumor cells without requiring Human 
Leukocyte Antigen (HLA) presentation.15 CARs 
are artificial fusion proteins that comprise an 
antigen-recognition domain connected to a 
T-cell activation domain (e.g., CD3 CD247) and 
to a costimulatory domain (e.g., CD28 or 4-1BB 
TNFRSF9, also called CD137).10 CARs consist of 
an extracellular and intracellular region (figure 1)  
linked by a transmembrane domain 16. It also 
consists of a single-chain variable fragment 
(scFv), hinge, and transmembrane sections that 
connect the extracellular antigen-recognition 
domain to cytoplasmic signaling domains, in 
addition to an antigen-recognition domain.7 The 
primary function of CARs is to bind antigens 
and to activate T-lymphocytes independently 
of Major Histocompatibility Complex (MHC).16  

Figure 1: A diagrammatic representation of different generations of CARs. First-generation CARs possess an extracellular 
antigen recognition domain coupled with intracellular CD3z for signal transduction. Second-generation CARs are equipped with 
one costimulatory domain, and third-generation CARs include a second costimulatory domain. Fourth-generation CARs are 
built upon second-generation CAR cells by incorporating cytokine-expressing CAR T-cells.
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CAR T-cell treatment for MM targets the BCMA 
(figure 2), a transmembrane glycoprotein belonging 
to the tumor necrosis factor (TNF) receptor 
superfamily.17 Other CAR T-cell therapy targets 
include the Kappa-light chain, CD19, CD138, 
CD38, SLAMF7, GPRC5D, NY-ESO-1, and 
NKG2D.18 CAR T-cells have the lethal properties 
of cytotoxic T-cells, but they are engineered to be 
highly specific to their target antigen(s) and do not 
require MHCs or co-stimulation.19

In CAR T-cell therapy, the patient’s T-cells 
are isolated by a process called leukapheresis 
(figure 3) followed by T-cell proliferation induced 
by culturing the cell, and expansion is achieved 
by exposure to various pro-growth cytokines, 
including anti-CD3 antibodies, and interleukin-2 
(IL-2). 19 T-cells can be genetically modified to 
express a CAR through the use of retroviruses, 
lentiviruses, or transposons. Genetic material 
encoding a CAR protein sequence is included 
in CAR vectors.7 It may take up to 6 weeks to 
manufacture CAR T-cells.19 Most patients receive 
lymphodepletion chemotherapy with fludarabine 
(30 mg/m2 per day) plus cyclophosphamide 

(300 mg/m2 per day) before receiving CAR-T-
cell infusions.18 After re-infusion to induce MM 
cell death, CAR T-cells can bind to antigens, 
proliferate, release tumor antigens, and induce 
epitope spreading; and T-cells will initiate 
signaling cascades (CD3 provides primary 
signal for T-cell activation and the subsequent 
signal by costimulatory domain) that stimulate 
the release of pro-inflammatory cytokines such 
as TNF, IFN-y, IL2, and IL6, resulting in cytolysis 
(figure 4).15 CAR-engineered T-cells grow and 
attack numerous cancer cells through repeated 
lysis. For the treatment of R/R MM, the Food 
and Drug Administration (FDA) has approved 
two CAR T-cell products: idecaptagene 
vicleucel (ide-cel) and ciltacabtagene autoleucel 
(cilta-cel); these drugs are second-generation 
autologous CAR T-cell products designed for to 
attack BCMA. Cilta-cel possesses dual-BCMA 
binding domains that bind to two unique BCMA 
epitopes, whereas ide-cel receptors comprise a 
single BCMA binding domain. Each is dispensed 
5-7 days after daily lymphodepletion with 
cyclophosphamide and fludarabine for 3 days.19

Figure 3: An illustration of the CAR T-cell therapy manufacturing process. CAR T-cells are manufactured by isolating patient 
T-cells, genetically modifying them to express CARs targeting specific antigens, expanding them ex vivo, administering 
lymphodepleting chemotherapy, and infusing the CAR T-cells back into the patient.

Figure 2: Surface antigens in MM Cells. A) CAR T-cells encompass BCMA, CD19, CD70, CD38, CD138, GPRC5D, NKG2DL, 
and Kappa Light Chain. B) BiTE cells include CD19, BCMA, CD38, and GPRC5D. Crafted using BioRender.com.
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Mechanism of BiTE Therapy in MM
BiTEs are non-IgG-like BsAbs subtypes 

composed of two antigen recognition domains 
(scFv from monoclonal antibodies) joined by 
a linker.16 BiTEs can target CD3 and tumor-
associated antigens (e.g., BCMA, CD19) (figure 2)  
simultaneously, attracting cytotoxic T-cells 
to cancer cells and has emerged as a highly 
promising therapy approach for MM.18 ScFvs 
connect to MM cells and T-cells by binding the 
particular MM antigen and the T-cell receptors 
CD3 subunit, respectively.20 The primary scFv 
binding domain can be changed to target any 
surface antigen, enabling off-the-shelf, rapid 
therapy against a variety of tumors as well as 
permitting retreatment. The second scFv binding 
domain is time-specific for CD3, an invariable 
component of the T-cell receptor complex.13 The 
dual BCMA- and CD3-scFv-containing BiTE 
attaches to CD3 and BCMA simultaneously, 
allowing T-cell/MM cell crosslinking, followed 
by CD4+/CD8+ T-cell activation and cytotoxic 
cytokine release (figure 4), leading to cancer cell 
death.21 BiTE molecules can engage any T-cell 
because there is no need for co-stimulation 
or usual MHC methods.21 Pacanalotamab 
(AMG 420, BI 836909) and teclistamab-cqyv 
(Tecvayli) are the BiTE therapy drugs approved 
by the FDA for treating MM. They attach to both 
BCMA (on MM cells) and CD3 (on cytotoxic 
T-cells), whereas talquetamab (JNJ-64407564) 
is another bispecific antibody drug targeting 
GPRC5D on MM cells and CD3 on T-cells.16, 22 
Being available in an off-the-shelf manner, BiTE 
molecules offer superior production reliability 
and availability.22

 
Discussion

MM treatment is advancing swiftly, driven 
by therapeutic innovation in cellular and 
immunotherapy. Treatments such as CAR 
T-cell therapy and BiTEs are showing 
promising outcomes. Two decades after the 

first engineered chimeric receptor antigen, CAR 
T-cell therapy first received FDA approval in 
2017 and has shown commendable efficacy in 
various hematological malignancies.23

Efficacy of CAR T-Cell Therapy in MM
Ide-cel received FDA approval on March 

26, 2021, following results from phase 2 of the 
KarMMa trial. In this trial, Ide-cel was given 
to 128 out of 140 enrolled patients with triple-
class exposed and refractory MM, i.e., patients 
receiving the three main classes of myeloma 
therapy: immunomodulatory agents, proteasome 
inhibitors, and anti-CD38 antibodies. Ide-cel 
demonstrated an overall response rate (ORR) 
and a complete response (CR) in 73% and 33% of 
patients, respectively. The median progression-
free survival (mPFS) was 8.8 months (95% 
CI: 5.6 to 11.6), with 26% of treated patients 
achieving minimal residual disease (MRD)-
negative status.24 It demonstrated exceptional 
efficacy when compared with the newly approved 
drugs at that time, such as exportin-1 inhibitor, 
selinexor,25, 26 and anti-BCMA monoclonal 
antibody belantamab mafodotin, which showed 
an ORR of 21% and 34%, respectively.27 In the 
KarMMa-3 phase 3 trial, 386 RR MM patients 
were randomized, with 254 participants to ide-
cel and 132 to a standard regimen. Compared to 
the standard regimen, patients receiving ide-cel 
demonstrated an mPFS of 13.3 months vs 4.4 
months and a CR rate of 39% vs 5%, although 
adverse events were more often seen with 
ide-cel (93% vs 75%).28 After ide-cel, another 
second-generation CAR T-cell therapy, cilta-
cel received FDA approval in 2022, following 
the CARTITUDE-1 trial. Among 97 patients 
in this trial, cilta-cel demonstrated an ORR of 
97%, and PFS was not reached.29, 30 Recently, 
two-year follow-up of CARTITUDE-1 showed 
7-month PFS and Overall Survival (OS) rates of 
54.9% (95% CI, 44.0 to 64.6) and 70.4% (95% 
CI, 60.1 to 78.6), respectively.28 While cilta-cel 
exhibited superior ORR and mPFS compared 

Figure 4: A representation of the CAR T-cell and BiTE therapy mechanisms in MM. CAR T-cells recognize tumor antigens via 
chimeric receptors, activating cytotoxicity upon binding. BiTE cells link T-cells and tumor cells, inducing T-cell-mediated killing 
through simultaneous antigen engagement.
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to ide-cel, the OS rate remained statistically 
similar.26 Owing to the high efficacy in these 
trials among refractory/relapsing MM, there 
has been growing curiosity regarding the use of 
CAR T-cell therapy as earlier-line therapies in 
MM patients. The success of CAR-T therapies 
in earlier-line treatments has been previously 
demonstrated in lymphomas, as evident in 
the BELINDA, TRANSFORM, and ZUMA7 
trials.31-33 CARTITUDE-4, a phase 3 trial, 
showed improved outcomes over the standard-
of-care (SOC) of pomalidomide, bortezomib, 
and dexamethasone (PVd) or daratumumab, 
pomalidomide, and dexamethasone (DPd) in 
patients with lenalidomide-refractory MM who 
received one to three prior lines of therapy. 
Compared to standard therapy, the ORR was 
84.6% (vs. 67.3%), and the mPFS was not 
reached (vs 11.8 months) with a hazard ratio of 
0.26 (CI, 0.18 to 0.38).34

 
Efficacy of BiTE Therapy in MM

Bite therapy’s efficacy in MM was 
demonstrated in 2020 when 70% of 42 patients 
responded to AMG420 (pacanalotamab) with 
a median PFS of 23.5 months.35 Two years 
later, teclistamab-cqyv, a BsAb against BCMA, 
demonstrated strong efficacy in the phase I/II 
MajesTEC-1 trial, which led to its FDA approval 
on October 25, 2022, being the first BiTE 
therapy in MM to do so. In this trial of 165 RR 
MM patients, ORR was 63%, and mPFS and OS 
rates were 11.3 and 18.3 months, respectively.36 
Another BiTE therapy, talquetamab-tgvs, a 

bispecific IgG4 antibody targeting GPRC5D, 
was assessed in the MonumenTAL-1 trial.37 
Currently, trials are underway evaluating 
talquetamab in combination with other drugs, 
such as RedirecTT-1 (with teclistamab) 
and TRIMM-2 (with daratumumab/TalD). 
MonumenTAL-3 study is a phase 3 ongoing trial 
comparing Tal-D (with or without pomalidomide 
P) versus DPd (daratumumab+pomalidomide
+dexamethasone) in patients with RRMM with 
≥1 prior line of therapy.38 There are ongoing 
trials for other BiTE therapies, including the 
anti-FcRH5 drug, cevostamab,39 and anti-
BCMA BsAbs, elranatamab,40 ABBV-383, and 
alnuctamab.41 Cevostamab targets and offers 
hope for patients who are refractory to anti-
BCMA treatment. CAMMA 2 is an ongoing 
phase I/II trial evaluating its efficacy in RR MM 
patients with prior anti-BCMA therapy.42

Limitations of CAR T-Cell and BiTE Therapies
Although CAR T-cell therapy is highly 

effective, some considerations must be 
taken into account when selecting patients 
for it. Its administration in active Human 
immunodeficiency viruses (HIV), hepatitis B 
virus (HBV), or hepatitis C virus (HCV) infections 
is contraindicated. Moreover, the preceding 
lymphodepletion chemotherapy dose needs 
to be adjusted in patients with reduced renal 
function, particularly for fludarabine.43

Despite the efficacy of both of these therapies 
in treating RR/MM patients, they are not without 
adverse events, including cytokine release 

Table 1: General comparison of CAR T-cell and BiTE therapy
Features CAR T-cell therapy BiTE therapy
Structure A synthetic receptor, including a target antigen-binding 

domain (scFv), a hinge region, a transmembrane 
domain, and an intracellular signaling domain.22

It consists of two connected scFvs, one of 
which targets CD3 and another targets the MM 
antigen.22

Design CAR T-cells transduction via viral vectors.45 Reconstituted soluble protein.45

Availability Takes >3 weeks for manufacturing. It can be potentially 
overcome in the future by using non-conventional 
allogeneic CAR T-cells.46

Available off-the-shelf.

Preparation Autologous CAR T-cells grow ex-vivo. Recombinant, more production reliability.
Treatment 
administration

Delay of 3 to 5 weeks for the CAR T-cells to expand, 
a disadvantage for the patient in crisis. One-time 
therapy.

Treatment given continuously. Tecvayli: QW can 
be switched to Q2W.47

Lymphodepletion 
treatment

Treatment with drugs like fludarabine and 
cyclophosphamide is necessary.

Lymphodepletion is not required.

Loss of Target 
Antigen

More risk.22 Lesser risk. Targeting different antigens 
sequentially or simultaneously can potentially 
overcome antigenic shifting.22

FDA Approval Idecaptagene vicleucel (ide-cel/ABECMA): March 27, 
2021
Ciltacabtagene autoleucel (cilta-cel/CARVYKTI): 
February 28, 2022

Teclistamab-cqyv (TECVAYLI): October 25, 
2022
Talquetamab-tgvs (TALVEY): August 9, 2023.48

Treatment cost High (around $500,000 per treatment).20 High (around $2,000 per unit, $500,00 per year 
of QW dosing).49

CAR: Chimeric antigen receptor; BiTE: Bispecific T-cell Engagers; scFv: Single chain fragment variable; MM: Multiple 
Myeloma; FDA: Food and Drug Administration; QW: Once weekly; Q2W: every-other-week
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syndrome (CRS), neurotoxicity such as immune 
effector cell-associated neurotoxicity syndrome 
(ICANS), cytopenia, and so on. To minimize 
the incidence of CRS, the European Myeloma 
Network recommends using corticosteroids, 
antihistamines, and antipyretic drugs as a 
premedication regimen.43 They also advise 
step-up dosing for several BsAbs and some CAR 
T-cell therapies, using tocilizumab and assessing 
patients twice daily. Other anti-IL-6 drugs, high-
dose corticosteroids, and anakinra might be 
considered in refractory cases. Neurological 
evaluation is recommended every 8 hours, and 
ICANS is managed with steroids, anakinra, and 
anticonvulsants if convulsions occur. Preventive 

measures against infections include antiviral 
and antibacterial drugs and administration of 
immunoglobulins.35 These side effects are more 
pronounced in CAR T-cells than in BiTE therapy. 
Due to this and the requirement of a conditioning 
regimen, CAR T-cell therapy is less preferred in 
patients over 75 years.16 

Unlike BiTE therapy, CAR T-cell therapy 
poses additional challenges, including the 
inability to quickly halt treatment for severe 
adverse effects, high cost per quality-adjusted 
life years (QALY), logistic complexities, and a 
manufacturing failure risk of less than 10%.44, 45  
This is because much time is required for 
engineering and lymphodepletion before infusion.

Table 2: Comparison of efficacy and safety profile
Features CAR T-cell therapy BiTE therapy
Neurotoxicity risk Higher risk

Ide-cel: 
15%; (G3/4=3%)28

18%; (G3/4=6%)50

Cilta-cel=21.6%51

Lesser risk
Teclistamab: 
9 ICANS events (all gr 1/2; all resolved) in 3% i.e., 5 
patients 
Neurotoxic events in 14.5% of patients36

Talquetamab
ICANS 11% 
Elranatamab
ICANS (3.4%)41

Other adverse effects Ide-cel
Neutropenia in 117 patients 
(91%), anemia in 89 (70%), and 
thrombocytopenia in 81 (63%)24

Cilta-cel
Neutropenia 95.9%
Anemia 81.4%
Thrombocytopenia 79.4%
Fatigue 37.1%
Other: cough, transaminitis, GI side 
effects, dyselectrolytemia 

Teclistamab
Neutropenia 72%; grade 3 or 4, 65% 
Anemia 54%; grade 3 or 4, 38%
Thrombocytopenia 42%; grade 3 or 4, 22%
Infections 78%; grade 3 or 4, 52%
Talquetamab (QW, Q2W)
Skin-related AEs (56%, 71%)
Nail-related AEs (54%, 53%), 
Dysgeusia (50%, 48%)
Infections (58%, 65%); grade 3/4: (22%, 16%)
Elranatamab
Anemia (56%), 
Neutropenia (53%), 
Thrombocytopenia (33%),
Lymphopenia (32%)
Fatigue 40% G3/4, 3%
Infections 61.8% (G3/4: 31.7%) 
Peripheral neuropathy 17.1%41

Median duration of 
response (mDOR)

Ide-cel: 10.7 mo24

Cilta-cel: not reached at 27 mo
Teclistamab: 24 mo52

Talquetamab
QW: 9.5 mo
Q2W: not reached at 6 mo 

ORR Ide-cel: 73%;24 84%50

cilta-cel: 97.9% 
Teclistamab: 63%52

Talquetamab
QW: 74% 
Q2W: 73% 
Elranatamab (n=123): 61-64%41

mPFS (and mOS) Ide-cel: 8.8 mo24

Cilta-cel: not reached at 27 mo51
Teclistamab: 12.5 mo (OS 21.9 mo)52

Talquetamab
QW: 7.5 mo
Q2W: 11.9 mo
Elranatamab: not reached at 15 mo41

Complete response (CR) 
and stringent complete 
response (sCR)

Ide-cel: 33%;24 42%50

Cilta-cel: sCR rate was 82.5%  
(no patient was CR only.)

Teclistamab=43%52

Talquetamab: very good partial response or better 
(≥VGPR) in 59% (QW) and 57% (Q2W) 
Elranatamab: CR=19.5%; sCR=15.4%41

CAR: Chimeric antigen receptor; BiTE: Bispecific T-cell Engagers; ICANS: immune effector cell-associated neurotoxicity 
syndrome; QW: once weekly; G3/4: Grade 3 or 4; Q2W: every-other-week; ORR: overall response rate; mPFS: median 
progression-free survival; mOS: median overall survival; VGPR: Very good partial response
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Although there are similarities between 
CAR T-cell therapy and BiTE therapy, including 
activating T-cells against tumor cells, often 
targeting BCMA, and having similar side effects 
such as grade 1/2 CRS, fatigue, cytopenia, and 
neurotoxicity, these therapies differ in many 
ways (tables 1 and 2).

 
Conclusion

MM is an incurable cancer of bone marrow 
plasma cells that produces a lot of antibodies or 
proteins that damage various organs, particularly 
the kidneys and bones. CAR T-cell and BiTE 
therapies targeting BCMA have dramatically 
changed the treatment in the past few years in 
patients with R/R MM. BiTE therapy provides 
an off-the-shelf approach, whereas CAR T-cell 
therapy necessitates weeks of cell engineering 
and lymphodepletion before infusion, posing 
challenges in patients requiring urgent treatment. 
Ongoing research suggests the potential for rapid 
CAR T-cell production, enhancing accessibility 
and efficacy for their usage in the early stages 
of MM. Resistance to these therapies remains a 
significant challenge, and ongoing clinical trials 
are aiming to overcome it by combining two 
different CAR T-cells to target multiple different 
antigens (e.g., SLAMF7, CD138, GPRC5D) and 
also combining these with multiple standard 
therapies to increase their effectiveness. The 
impact of these therapies, whether implemented 
individually or in combination with the standard 
of care, can reshape the patient outcomes in 
MM, presenting possibilities for better results for 
those under care.
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