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Abstract: Teclistamab is the first bispecific antibody targeting B-cell maturation antigen (BCMA) approved for the treatment of
relapsed or refractory multiple myeloma. Its significant efficacy as monotherapy, particularly in the Phase 1/2 MajesTEC-1 trial, has
been also confirmed in the context of combination therapies. Early safety events are dominated by grade 1 or 2 cytokine release
syndrome. Risk of infection is now better characterized and can be managed through systematic prophylaxis. Notably, real-world
studies have confirmed its efficacy and safety, notably in patients under-represented or ineligible for clinical trials (elderly, with renal
impairment or central nervous system involvement). Mechanisms of resistance to teclistamab including target loss and T-cell
environment are increasingly understood. Consequently, several strategies to overcome immune escape or antigen loss are currently
being evaluated in clinical trials. The use of teclistamab in earlier lines of treatment and in combination may yield better results and is
evaluating but ongoing Phase 3 clinical trials.
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Introduction

Relapsed or refractory multiple myeloma has been profoundly transformed by BCMA-targeting bispecific antibodies
such as teclistamab. Indeed, patients with relapsed/refractory multiple myeloma (RRMM) have a very poor prognosis
with median progression-free survival (mPFS) and median overall survival (mOS) of 4.6 and 12.4 months, respectively.'
In this context, anti-BCMA therapies have been developed, including the antibody—drug conjugate (ADC) belantamab
mafodotin,® bispecifics antibodies (BsAbs) notably teclistamab,’ elranatamab* and linvoseltamab,” as well as chimeric
antigen receptor (CAR)-T cells among which ide-cel® and cilta-cel.” Teclistamab was the first anti-BCMA BsAb
approved in 2022, by the European Medicines Agency (EMA) and the US Food and Drug Administration (FDA) as it
demonstrated high significant efficacy in monotherapy, notably in the phase 1/2 trial MajesTEC-1.> Since its approval,
results have been confirmed in numerous real-world studies. Future developments include the exploration of combination
with other treatments and teclistamab integration in first-line options. In parallel, clinical practice is evolving toward
optimized sequencing with CAR-T cells and adaptation to specific patient populations. In the present review, efficacy,

safety, mechanisms of resistance and future directions will be discussed.

Mechanisms of Action

Teclistamab is a bispecific antibody designed to recognize malignant plasma cells and redirect immune cells to plasma cells
via the B-cell maturation antigen (BCMA), also known as CD269 or TNFRSF17. BCMA is the most widely used target in the
development of bispecific antibodies, as well as CAR-T cells. BCMA is a transmembrane receptor of the tumor necrosis factor
(TNF) superfamily whose activation by its ligands B cell activating factor (BAFF) and proliferation inducing ligand (APRIL)
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contributes to the maturation and survival of plasma cells. It is also expressed to a very limited extent by B-cells progenitors.®
BCMA is also present in serum as a soluble form (sSBCMA), as a consequence of the gamma-secretases’ action.’
Teclistamab (JNJ-64007957) is an humanized immunoglobulin G4-proline, alanine, alanine (IgG-4 PAA) bispecific
antibody."” It contains a crystallizable fragment (Fc) domain, which prolongs its elimination half-life by increasing molecular
size and allowing binding to the neonatal Fc receptor (FcRn), responsible for IgG recycling.' Its extended half-life makes
intermittent administration possible. In addition, its Fc design prevents teclistamab from binding to Clq (component of
complement) and to Fcy receptors (FcyRs), which partially avoids nonspecific activation of T lymphocytes.lz’13
Teclistamab takes part of T-cell engagers’ (TCEs) therapies, it targets the € subunit of CD3 on T cells in order to
connect cytotoxic T cells (T cells or natural killer cells (NK cells)) and plasma cells to cause tumor plasma-cells lysis
(Figure 1)."* The development of teclistamab in vitro and ex vivo clinical studies has demonstrated antitumor activity.">
Based on safety, efficacy, pharmacokinetic (PK) and pharmacodynamic (PD) data, two step-up doses of 0.06 and 0.3 mg/
kg s.c. were recommended followed by the dose recommendation of 1.5 mg/kg s.c. weekly. Biweekly dosing is available

if patient achieved and maintained a complete response or better for at least 6 months.'®

Clinical Data: Efficacy and Safety

Efficacy Data

Teclistamab Monotherapy in RRMM Patients

In RRMM patients, the international prospective study LocoMMotion study, conducted in 248 triple-exposed patients
(IMiD, PI and anti-CD38 mAbs) reported a median progression-free survival (mPFS) and median overall survival (mOS) of
4.6 months and 12.4 months, respectively.' The phase 1/2 MajesTEC-1 study demonstrated high efficacy of teclistamab for
these RRMM patients (median of five prior lines, 77.6% were triple-class refractory), with an overall response rate (ORR)
of 63% with 46.1% patients achieving > complete response (CR). The mPFS was 11.3 months and the mOS was 22.2
months with a median duration of response (DOR) increased to 24.0 months.*'” In a comparative effectiveness study
between teclistamab (patients from MajesTEC-1) and real-world physician’s choice therapy in LocoMMotion and
MoMMent,'® teclistamab significantly improved outcomes across all endpoints: ORR (RR 2.41, p < 0.0001), > CR (RR
132.32, p <0.0001), DOR (HR 0.43, p =0.0011), PFS (HR 0.49, p < 0.0001), and OS (HR 0.69, p = 0.0247).
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Figure | Structure and mechanism of action of teclistamab. Created in BioRender by the authors: Piron, B. (2025) https://BioRender.com/oiq3fwh, publication license
n. VD295LKRBG.
Notes: Black arrows indicate secretion of effector molecules, including granzymes, perforin, and cytokines.
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Real-world data about teclistamab are rapidly accumulating and proved comparable efficacy to that reported in
MajesTEC-1 (Table 1). When comparing data from MajesTEC-1 and real-world cohorts, response rates for teclistamab
were consistent. However, longer follow-up will be necessary to avoid bias related to early relapsing patients. Involving
123 patients, the mPFS was 8.7 months in the German study conducted by Riedhammer et al'® 11.3 months in the French
study,”® 8.8 months in the study conducted by Tan et al*' and 5.4 months in the study of Dima et al** mPFS was not
reached in the study of Mohan et al*® but with a rate of 52% at 6 months. These findings suggest that PFS is maintained
even though these patients were often ineligible for clinical trials, either because they had already received anti-BCMA
therapy or, in some cases, due to hematological criteria (neutropenia/thrombocytopenia).

Teclistamab Associations in RRMM Patients
To maximize efficacy and to limit resistance, association strategies with other anti-myeloma drugs are being explored
(Table 2). The MajesTEC-2 (Cohort E) (NCT04722146) and TRIMM-2 (NCT04108195)*” trials including patients who
had 1-3 prior lines of therapy (LOT) evaluating teclistamab, daratumumab and pomalidomide, demonstrated high efficacy.
With a median follow-up of 25.8 months, ORR was 88.5%, very good partial response (VGPR) or better rate was 84.6% and
CR or better rate was 61.5%. Median PFS reached 26.5 months. However, 63% of patients experienced grade 3/5 adverse
events, and almost all patients had at least one infectious event. Among the seven reported deaths, six were due to
infections. The frequency and severity of these infections emphasized the importance of infection prophylaxis.
Associated with talquetamab, the anti-GPRCS5D bispecific antibody, in the phase 1b-2 trial RedirecTT-1
(NCT04108195),%® teclistamab showed high ORR and particularly in extramedullary (EMD) patients, known to have
poor prognosis. Thus, in the recommended Phase 2 dose (RP2D) cohort, received by 44 of the 94 patients enrolled,
a response was observed in 80% of patients (including 61% of those with EMD). Across all dose levels, a response was
observed in 78% of patients. The probability that patients would maintain a response to treatment at 18 months was 86%
with the RP2D (82% in patients with EMD) and 77% for all doses. Grade 3 or 4 infections occurred in 64% of patients
which could be better managed if this association (teclistamab + talquetamab) is approved in near future.

Teclistamab in Others Specific Populations with RRMM
Thanks to real-world studies, teclistamab has demonstrated high efficacy and favorable safety in patients with moderate-
to-severe-renal impairment, a population largely excluded from clinical trials such as MajesTEC-1, in which patients
with a creatinine clearance < 40 mL/min were not eligible.”’ Encouraging results have also been reported in
hemodialysis*® or peritoneal dialysis patients.*' To note, teclistamab is not dialysable due to its high molecular weight
(146 kDa). Even though scarce, results provided from real-world studies,*” were consistent: there is a similar safety and
efficacy profile compare with patients without renal impairment. Thus, as renal function is more likely to deteriorate due
to cumulative injury over successive lines of therapy and prolonged disease burden, these patients should benefit from
teclistamab. Severe CRS is associated with an increased risk of acute kidney injury. Vigilant monitoring and early
intervention with steroids or tocilizumab are crucial. However, a consortium of experts do not recommend dosage
adjustment of teclistamab.*> These experts recommend intravenous immunoglobulins (IVIg) administration on the
same day or immediately after the dialysis, two or three days post teclistamab.*

To note, retrospective studies proved that teclistamab could use to treat monoclonal gammopathies with renal
significance, such as amyloidosis,**** POEMS syndrome® or cryoglobulinemia.*®

In elderly people, teclistamab demonstrated also efficacy and safety in a real-world study.®’” Thus, in this multicenter
study conducted by the US Multiple Myeloma Immunotherapy Consortium (n = 385, 83 patients aged >75 years versus
302 <75 years), the older group presented with fewer adverse baseline disease features (including a lower incidence of
high-risk cytogenetics and extramedullary disease). The overall response rate (ORR) did not differ significantly between
groups (62% versus 53%, p = 0.17). Also, both real-world cohorts, Mohan et al*® 120
proportion of older patients compared with MajesTEC-1, with 25-30% aged over 75 years versus 14% in the pivotal

and Perrot et al™ included a higher

trial. Their efficacy and safety outcomes were consistent with those observed in the pivotal study. These data also support
the potential feasibility of teclistamab use in newly diagnosed multiple myeloma (NDMM) older patients ineligible for
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Table | Teclistamab in the BCMA Landscape: Comparison of Other Anti BCMA-BsAb Clinical Trials and Real-World Evidence in RRMM Patients

Type of Anti- Trials Inclusion Dates Patients prior Patients’ Responses (ORR/CR) CRS Infections (>G3)
BCMA BsAb anti-BCMA Characteristics Median OS / PFS ICANS IG Supplementation
Median Follow-Up (Months) In vs Out prior anti-BCMA Tocilizumab
Patients Steroids
2020 | 2021 2022 | 2023 2024 N In | Out | MajesTEC- | mLOT ORR CR os PFS CRS ICANS Tocilizumab Steroids Infections IG
n I @ | % | (mo) | (mo) | % %) *) *) %) supp.
ineligible (%)
(%)
Teclistamab MajesTEC- 165 Y N N/A 5 63 46 22 I 72 15 36 2 79 (55) 39
1324
30 mo
Elranatamab MagnetisMM- ‘ 187 | Y N N/A 5 6l 35 24.6 17.2 57.7 49 22.7 8.4 70.7 (48.8) 43.1
3428 64
28.4 mo
Linvoseltamab LINKER- ‘ "z |y N N/A 5 71 52 314 18mo: 46.2 8 18.8 1.1 75.2 (47.9) NR
MM|>2¢ 10 60.4
21.3 mo
RWE Riedhammer ‘ 123 | Y N 39 6 59 22 NR 87 59 7 24 16 55 (27) NR
Teclistamab etal' 45 55 1.8
Studies 5.5 mo
Dima et al?? ‘ 106 | Y N 83 6 66 29 NR 54 64 14 41 33 31 (17) 42
56 59
3.8 mo
Mohan et al”® ‘ 1o | vy Y NR 6 62 20 NR NR 56 11 36 17 40 (26) 43
38 9%
3.5 mo
Perrot et al®® ‘ 303 | Y Y 46 4 69 39.4 222 1.4 NR NR 36 22 78.8 (55.2) 6l
41
11.9 mo
Tan et al®' ‘ 23 | Y Y 76 6 66 25 20 8.8 54 8 NR NR 58 (25) 70
92 26% 55
14 mo

Notes: Filled boxes indicate patients inclusion years. Data in italics refer to patients previously exposed to anti-BCMA therapy.
Abbreviations: CR, complete response rates; CRS, cytokine release syndrome; ICANS, immune effector cell-associated neurotoxicity syndrome; |G supp, immunoglobulin supplementation; mLOT, median line of therapies; n, number;
NR, not reported; ORR, overall response rates; OS, overall survival; PFS, progression-free survival; RWE, real-world evidence; Y / N, yes / no.
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Table 2 Teclistamab Combinations in RRMM: MajesTEC-2 and RedirecTT-1, Key Results

MajesTEC-2 / TRIMM-2 RedirecTT-1
(NCT04722146 /| NCT04108195)%" (NCT04586426)®

Combinations Teclistamab + Daratumumab + Pomalidomide | Teclistamab + Talquetamab
Patients (n) 27 94
LOT (median) 2 4
Triple-refractory (%) 26 86
Follow-up (mo) 25.8 20
ORR (%) 88.5 80
> VGPR (%) 84.6 Not reported
> CR (%) 61.5 52
mPFS (mo) 26.5 18-mo PFS: 91%
CRS (%) 1-5 56% 79%

>3 0% 2%
ICANS (%) 1-5 4% 3%

>3 0% 1%
Infections (%) 1-5 93% 89%

>3 63% 64%

Abbreviations: CR, complete response rates; CRS, cytokine release syndrome; ICANS, immune effector cell-associated
neurotoxicity syndrome; LOT, line of therapies; mo, months; mPFS, median progression-free survival; N, number of
patients; ORR, overall response rates; VGPR, very good partial response rates.

autologous stem cell transplantation, as being further explored in ongoing clinical trials such as MajesTEC-7 trial*®
(NCT05552222) or the French Phase 2 IFM 2021-01-TecLILLE trial (NCT05572229).

The IFM2023-06 study™ despite its retrospective design and limited cohort reported safety and efficacy data from
eight RRMM patients with central nervous system (CNS) involvement treated with teclistamab. Even if more data are
needed to describe clinical benefits, these data are consistent with other real-word studies that included fewer patients
with CNS involvement.>*

Teclistamab in BCMA Landscape
If teclistamab has paved the way, other BCMA-targeting BsAb, such as elranatamab,* linvoseltamab® and alnuctamab*'
have been developed, and some of them have been approved*>** in RRMM patients. As there are no major differences in
efficacy or safety between these different trials (Table 1), the choice of anti-BCMA BsAb depends on its country availability
and/or effective reimbursement as well as potential mutations presented on the targeted extracellular BCMA domain.****
Despite logistical challenges, anti-BCMA CAR-T cells (ide-cel® or cilta-cel’) offer a one-shot treatment approach
inducing deep and durable responses. Thus, their updated phase 3 analysis, with a 30.9-month follow-up for ide-cel*® and
a 33.6 month-follow-up for cilta-cel,*’ indicated a mPFS of 13.3 for ide-cel and a 30-month PFS rate of 59.4% for cilta-
cel. Median OS was 41.4 months for ide-cel and 30-month OS rate was 76.4% for cilta-cel.

Safety Data

CRS and ICANS

In the 2-year updated data from the MajesTEC-1 study, cytokine release syndrome (CRS) occurred in 72% of patients (0.6%
grade 3, none grade 4/5) and immune effector cell-associated neurotoxicity syndrome (ICANS) occurred in 15% of patients
(all grade 1/2, all resolved).”* Most CRS occur during dose escalation. Thus, among patients who experienced CRS in the
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MajesTEC-1 study, CRS was observed overall in 43.6% of patients after dose 1, in 35.2% of patients after dose 2, and in
24.2% of patients after the first full dose.*® For ICANS, as CRS, most patients experienced ICANS following step-up dose 1
(1.2%), step-up dose 2 (0.6%), or the full dose (1.8%). The most frequent clinical manifestations of ICANS reported were
confusional state and dysgraphia. Tocilizumab reduces the risk of subsequent CRS in patients who received it for their first
episode of CRS (20.0% vs 62.2% in those who did not receive it), without affecting the response to teclistamab. However,
data on predicting CRS are not well established. In MajesTEC-1, no baseline characteristics (tumor burden or cytokine
levels) appeared to clearly predict the occurrence or severity of CRS.*® More recently, in this retrospective study conducted
at MD Anderson center, the risk factors for CRS and ICANS in 385 patients with RRMM treated with, who experienced
these events at a frequency comparable to that observed in the MajesTEC-1 trial,* included thrombocytopenia < 50 x 10%/L
(OR 2.65, p = 0.002) and ECOG score > 2 (OR 2.07, p = 0.01).

The safety profile of teclistamab was comparable in real-world cohorts (Table 1) with to that observed in MajesTEC-1.
The incidence of CRS and ICANS ranged from 54% to 64% and 7% to 14%, respectively, with the majority of event being
grade 1-2. In addition, 9% to 26% of patients in the Mohan and Tan cohorts,?'* respectively, were able to start treatment on
an outpatient setting, with low CRS rates, suggesting the feasibility of outpatient step-up doses.

Risk of Infection

50,51

Although teclistamab generally have a favorable safety profile, infectious events occur frequently and can be life-

threatening.”*>> Profound hypogammaglobulinemia, widely recognized as the leading cause,’>>%>’

plays a central role
in these infections, along with neutropenia, T/B-cell depletion, and immune effector cell exhaustion.’*>**° While in
MajesTEC-1, the infection rate is 79%, including 55% grade 3 or higher, it is broadly the same in real-world studies
where more than two-thirds of patients are supplemented by IVIg. Although infection-related deaths are still reported in
some real-word studies, their frequency appears to be decreasing, likely reflecting the progressive implementation of
systematic IVIg prophylaxis (Table 1).

Profound hypogammaglobulinemia illustrated by reduced immunoglobulin levels®*>%’

is more commonly explained
by the expression of BCMA on both malignant and normal plasma cells as well as mature B cells, leading to profound
humoral immune suppression.®® Certain studies have correlated this with impaired vaccine responses.®’ Currently, to face
to this immune defect, international guidelines now recommend systematic administration of immunoglobulin for
patients with low IgG concentrations (<400 mg/dL).”"**° However, real-world evidence supporting these strategies
remains limited, especially regarding the timing for IG initiation. A recent study demonstrated that IVIg prophylaxis
should be initiated after bispecific antibody therapy in multiple myeloma, regardless of IgG levels.**

While other factors such as prior lines of therapy, cytopenias, and immune exhaustion may also contribute to infection
vulnerability, continuation of therapy in this profoundly immunocompromised population remained possible when Ig
supplementation was administered.

Indeed studies®'*®> showed that most infections occur during remission, and that IG dramatically reduces the risk of grade
3-5 infections. As managed infectious toxicity managed by immunoglobulin supplementation, several studies®®®’ have shown
trends or improvements in both PFS and OS, likely driven by prolonged infection-free survival enabled by Ig prophylaxis.

There is expert guidance advocating for teclistamab dose-spacing strategies to reduce infectious toxicity.**® This
also is consistent with other recent data,’® which demonstrated a trend toward reduced severe infections with longer
dosing intervals, although the difference did not reach statistical significance because only a limited number of patients
were included.

Clinical trials evaluating teclistamab and IMiDs and/or anti-CD38 antibodies (MajesTEC-2/TRIMM-27'/MajesTEC-37%)
reported high infection rates (93% and 96.5% for all grades, 63% and 54.1% for grade > 3, respectively). Looking ahead,

73,74 and

combination regimens with IMiDs or anti-CD38 antibodies are likely to be used more frequently thanks to ongoing trials
anti-BCMA agents move earlier in the treatment algorithm. This evolving therapeutic landscape warrants a deeper investigation

into the interactions between these agents and BsAb-induced immunomodulation, to better manage infection risk.>
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Others Adverse Events

In MajesTEC-1,%* other adverse events include hematologic adverse events (all grades/grade 3/4), including neutropenia
(72%/65%), anemia (54%/38%), thrombocytopenia (42%/22%), and lymphopenia (35%/33%). Other notable neurologi-
cal adverse events (excluding ICANS) were highly reported in the MajesTEC-1 trial concerning 57% of patients, with
2.4% experiencing grade 3—4 toxicity. The most common neurological effects were headache (25%), motor disorders
(16%), sensory neuropathies (15%), and encephalopathy (13%).

Mechanisms of Resistance
Effect of Tumor Mass, sSBCMA as a Decoy Receptor

Factors contributing to non-response to teclistamab include a high proportion of medullary plasma cells, patients often
with ISS-III, high-risk cytogenetics, penta-refractory disease, extramedullary involvement, and high baseline sSBCMA

level.75 76,77

A high baseline SBCMA level, reflecting tumor mass, is associated with a higher risk of teclistamab failure.
Thus, there is a statistically significant difference in PFS in the MajesTec-1 cohort of BCMA-naive patients depending on
the initial SBCMA level. At equal levels of effector T cells, sSBCMA has a “decoy” effect. Primary resistance is therefore
a balance between tumor mass, T-cells effectors (TCE) concentration, SBCMA concentration, BCMA density expressed
on the cell membrane and effector-to-target ratio: E/T ratio.”® Given that sSBCMA is produced by the action of gamma-
secretase, inhibiting these enzymes could be a potential therapeutic approach that could restore the action of teclistamab
(Figure 2) (Table 3) and they are used in several trials as in MajesTEC-2 trial (NCT04722146).”® In the MajesTEC-1
phase 1-2 pivotal studies,®'” patients with EMD and an ISS3 risk score had poorer outcomes in terms of both response
and duration of response. In a real-world setting,”® PFS for patients with EMD was 3.7 months vs 11.3 months for
patients without EMD and ORR decreased to 37.2%. In a retrospective study,”® debulking procedures were associated
with improved responses to teclistamab in patients with significant tumor infiltration. With a median follow-up of 12

months, the median PFS reached to 10.2 months.

Target Antigen Loss

Whole-genomic sequencing of myeloma plasma cells before and after BCMA therapy has demonstrated TNFRSF17
inactivation as a recurrent mechanism of intrinsic resistance.***° In fact, since BCMA is crucial for plasma cells survival,
resistance requires biallelic loss to have a functional impact. Therefore, as they impacts cell survival, biallelic mutations
of BCMA are rarely observed. The presence of pre-existing deletions or mutations could therefore promote the
emergence of resistant subclones. However, under anti-BCMA therapies (bispecifics anti-BCMA or CAR-T cells),
some studies find biallelic inactivation of the gene, 8% by homozygous deletion or 21% by monoallelic deletion
associated with a mutation.*> Moreover, in patients not previously exposed to immunotherapy, recurrent heterozygous
deletions at the target gene locus concerns between 3% and 8%(5-8) as well as rare mutations of TNFRSF17 have also
been described.* The mutations identified in BCMA occur mainly in the extracellular domain of the protein. These
BCMA proteins are no longer recognized by teclistamab, but even if they are mutated, they retain the ability to bind the
APRIL ligand and activate the NF-kB pathway, which promotes plasma-cells survival.

TRAF3 (TNF receptor—associated factor 3) and CYLD (cylindromatosis lysine 63 deubiquitinase) negatively regulate
the NF-kB pathway in normal plasma cells, thereby maintaining the cells’ dependence on the BAFF/APRIL survival
signal. Biallelic loss or inactivation of TRAF3 or CYLD leads to constitutive activation of NF-kB, rendering the cells
autonomous with respect to BAFF/BCMA or APRIL/BCMA. Thus, constitutive NF-kB activation downstream of
TRAF3 or CYLD loss sustains plasma-cell survival and promotes resistance to teclistamab.®'

In addition to these signaling-related mechanisms, mutations of the BCMA-encoding gene (TNFRSF17) include the
missense mutation (p. Arg27Pro), Pro34 deletion, and Ser30 deletion, lead to resistance to teclistamab. The germline
variant p.Pro33Ser of TNFRSF17 has been described in a patient who experienced primary failure of anti-BCMA therapy.**

Resistance mechanisms also guide therapeutic sequencing strategies. Complete inactivation of TNFRSF17 precludes
any subsequent efficacy of treatment targeting the same gene. In contrast, point mutations in the extracellular domain of
BCMA can avoid binding to teclistamab while preserving binding to another anti-BCMA (elranatamab, alnuctamab).*®

Biologics: Targets and Therapy 2026:20 https: 7
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Figure 2 An illustration from resistance mechanisms to therapeutic strategies in teclistamab resistant multiple myeloma. Created in BioRender by the authors: Piron, B. (2025)
https://BioRender.com/ymdywcm, publication license n. VX295LP3)2.

Notes: Green arrows indicate activating or stimulating effects, red bar-ended lines indicate inhibitory or suppressive effects, black arrows indicate signaling pathways or
biological processes. Drug names are shown in bold.

Abbreviations: APRIL, A Proliferation-Inducing Ligand; BAFF, B-cell Activating Factor; BMSC, bone marrow stromal cells; CELMoD, cereblon E3 ligase modulators; CYLD,
CYLD lysine 63 deubiquitinase; GPRC5D, G protein-coupled receptor class C group 5 member D; IL-1, interleukin- 1 beta; IL-6, interleukin-6; IL-18, interleukin-18; IMiDs,
immunomodulatory drugs; JNJ-79635322, trispecific targeting BCMA-GPRC5D-CD3; LAG-3, lymphocyte activation gene 3; MHC, major histocompatibility complex; MM,
multiple myeloma; NCAM, neural cell adhesion molecule; NF-kB, nuclear factor kappa B; PD-1, programmed cell death protein |; PD-LI, programmed death-ligand I;
sBCMA, soluble BCMA; TCR, T-cell receptor; TRAF3, tumor necrosis factor receptor-associated factor 3; VCAM, vascular cell adhesion molecule.

Thus, while the p. Arg27Pro mutation and Pro34 deletion confer common resistance to elranatamab but not to
alnuctamab, the Ser30 deletion remains specific to teclistamab, and elranatamab and alnuctamab are sensitive to it.
Sequential or combined strategies targeting different BCMA epitopes are therefore possible. However, it should be noted
that more than half of patients who progress after anti-BCMA treatment have no TNFRSF17 abnormalities, suggesting

that other mechanisms may limit the response to whatever other TCEs may be.>

Table 3 Main Resistance Mechanisms to Teclistamab and Associated Therapeutic Strategies in Teclistamab Resistant Multiple Myeloma

Mechanism Molecular Process Therapeutic Strategies NCT

Antigen
modulation / sSBCMA

y-secretase cleavage of membrane BCMA releases sSBCMA

acting as decoy receptor.

High tumor burden enhances sBCMA.

y-secretase inhibitors.
Dose adjustment of BsAb.
Tumor debulking.
Combinations with anti-
CD38, PI, IMiD/CELMoD.

NCTO04722146

NCT06353022

(Continued)
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Table 3 (Continued).

Mechanism Molecular Process Therapeutic Strategies NCT
Target antigen loss Biallelic genetic inactivation of TNFRSFI7 (BCMA) — Dual targeting (anti-BCMA + | NCT06208150
antigen-negative relapses. anti-GPRC5D). NCT04586426
NCT06353022
NF-kB activation via TRAF3/CYLD loss. Trispecific antibodies. NCT05652335
Immune escape/ T-cell exhaustion (PD-1, LAG3 upregulation). Immune checkpoint inhibitors | NCT05338775
Immunosenescence (anti-PD-1, anti-LAG3).
Block suppressive microenvironment and restore anti-tumor | CELMoDs (iberdomide, NCTO07105059
immunity (BMSC, PD-LI/MHC interactions, IL-18 efficient). | mezigdomide).
Decoy-Resistant IL18 (ST- NCT06588660
067)

Abbreviations: BMSC, bone marrow stromal cells; CELMoD, cereblon E3 ligase modulator; GPRC5D, G protein-coupled receptor class C group 5 member D; IL-18,
interleukin-18; IMiD, immunomodulatory drug; LAG3, lymphocyte activation gene 3; MHC, major histocompatibility complex; NCT, national clinical trial; NF-«xB, nuclear
factor kappa-B; PD-1, programmed cell death protein I; PD-LI, programmed death-ligand I; Pl, proteasome inhibitor; TNFRSFI7, tumor necrosis factor receptor
superfamily member 17; TRAF3, TNF receptor-associated factor 3.

T-Cells Exhaustion and Immunosenescence
The progression of the disease promotes an immunosuppressive bone marrow microenvironment and T cell

)
exhaustion,5%

which could limit the effectiveness of teclistamab in advanced cases and which argues in favor of its
use in earlier stages. In the context of teclistamab, immune system is ultimately changed artificially. A few immunolo-
gical studies comparing non-responders and responders, identify a lymphocyte profile of non-responders. Recently,
Friedrich et al even revealed that the success of BsAbs depends on pre-existing CD8+ effector T cells rather than tumor-
specific recognition.59 Certain basic parameters can predict a poor outcome as having CD8 cells with an exhausted-like
profile (CD38, PD-1, and PD-1/TIM-3) predicting a poor outcome.”’

The clinical response also appears to depend on the frequency of total Tregs and CD38+ Tregs in the periphery at
baseline. By not targeting regulatory T cells due to the absence of expression of their target, the efficacy of anti-BCMA could
be affected.” Thus, a lower frequency of Treg/CD4 cells in the periphery is associated with longer PFS.®* Indeed, Tregs,
which are increased in number and function in the MM, also inhibit T and NK effectors. Their expansion is also supported by
inflammatory factors as well as myeloid-derived suppressor cells (MDSCs)® and mesenchymal stromal cells (MSCs). This
immunosuppression could contribute to resistance to teclistamab. Therefore, combining daratumumab with anti-BCMA
agents should be considered as a possibility for improving the efficacy of BispAb.***” Anti-BCMA agents can be enhanced
by greater T cell stimulation when combined with immunomodulators such as IMiDs (lenalidomide or pomalidomide) and
CELMoDs (iberdomide), as these lead to a microenvironment enriched in interleukin 2 (IL2).5""%

Despite moderate PD-1 (Programmed Cell Death Protein 1) expression on CD8+ T cells exhausted, PD-L1-mediated
inhibition within the marrow niche contributes to T-cell dysfunction in multiple myeloma. To counteract these effects, the
TRIMM-3 trial, a phase 1b study has combined BispAbs with immune checkpoint inhibitors. As a proof-of-concept, results
with cohort with cetrelimab and talquetamab demonstrated an ORR at 70% and the 6-month PFS rates was 72%. In this
trial, flow cytometry analysis revealed enhanced CD8+ T-cell fitness. In addition, on the CD8 T cells, a higher expression of
CD27 (CD27 marker of T-cell survival and proliferation) and a lower expression of CD57 (CD57 marker of terminal
differentiation and senescence) allowed greater T-cell potential, which may lead to improved outcomes in patients.”® CD8+
T cells are accompanied by a pro-inflammatory bone marrow microenvironment that promotes tumor survival and
immunosuppression,”’ particularly through the overexpression of IL-1B, IL-6, and IL-18, stimulating MDSCs™® and
MSCs that produce BAFFE.? This chronic inflammation leads to CD8+ T cell immunosenescence and inflammatory
memory, supporting tumor persistence. These mechanisms justify the association of teclistamab with cytokines (variants
of IL-15, IL-18) or selective inhibitors of pro-inflammatory cytokines aimed at restoring effective antitumor immunity.
A decoy resistant IL-18(ST-067) in combination with teclistamab is tested in a phase 1b trial (NCT NCT06588660).”
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Perspectives

Earlier Lines

At First Relapses

Given the immune system impairment that accompanies the progression of multiple myeloma, the use of teclistamab in
earlier lines of treatment could yield better results.

In MajesTEC-3 (NCT05083169), patients not refractory to anti-CD38 mAbs, who received 1-3 prior lines of
treatment, including a PI and lenalidomide (patients with 1 prior line of treatment must be lenalidomide-refractory),
were randomized in a 1:1 ratio to receive the combination of teclistamab and daratumumab or the investigator’s choice
combination of daratumumab, pomalidomide and dexamethasone or daratumumab, bortezomib and dexamethasone.
Recently published results from this study demonstrate a remarkable 36-month PFS of 83.4% in the teclistamab—
daratumumab group versus 29.7% in the DPd or DVd group, with a hazard ratio of only 0.17 (P<0.001).”2

The results of MajesTEC-9 (NCT05572515), a phase 3 randomized trial directly comparing teclistamab monotherapy
with pomalidomide, bortezomib, and dexamethasone or carfilzomib and dexamethasone in patients with RRMM
(received 1 to 3 prior lines of treatment including an anti-CD38 mAb and lenalidomide), are awaited.”

In NDMM Patients: Transplant and Non-Transplant Eligible Patients
In Transplant Eligible Patients
The phase 2 MajesTEC-5 study (NCT05695508) evaluated the benefits of teclistamab (Tec) associated with daratumu-
mab (D) + lenalidomide (R) + bortezomib (V) starting at induction for transplant ineligible patients NDMM. The ORRs
were 100%, 90%, and 89.5% in arms A, Al, and B, respectively (starting in cycle 2, A: DR-Tec once weekly, Al: DR-
Tec monthly, B: DVR-Tec monthly). About 100% of evaluable patients achieved minimal residual disease (MRD)
negativity by cycle 3, MRD-negativity maintained to cycle 6. One third of patients experienced more than grade 3
infection without grade 5.%°

The MajesTEC-4 (NCT05243797), phase 3 trial, uses teclistamab as maintenance therapy alone or in combination
with lenalidomide, teclistamab administered weekly or monthly. The results from these different cohorts were not
available but on evaluable patients from cohort 1, 100% achieved MRD negative at 12 months. No safety signals
were observed, and a decreased trend was also observed for all-grade infections with less frequent teclistamab dosing
(78%, 63% to 61%).°

Moreover, the phase 2 IFM 2022-01-TEC-Nantes trial (NCT06353022) evaluated teclistamab in newly diagnosed
multiple myeloma (NDMM). Patients who were MRD-negative after six cycles of induction therapy with daratumumab,
bortezomib, lenalidomide, and dexamethasone received teclistamab in combination with lenalidomide, whereas those
who remained MRD-positive received teclistamab in combination with talquetamab.

In Non-Transplant Eligible Patients
For patients who are not eligible for autologous transplantation, the phase 3 MajesTEC-7 trial*® (NCT05552222), which
evaluated induction treatment with teclistamab with daratumumab and lenalidomide, has recently shown notable efficacy
with among a median follow-up about 10.2 months, ORR was 92.3%. Infections of all grades occurred in 96.2% patients
with one third of patients experienced grade 3/4 infection.

Similarly, the phase 2 IFM 2021-01-TecLILLE trial (NCT05572229), currently ongoing, is evaluating a less intensive
strategy with teclistamab in combination with daratumumab or lenalidomide.

Sequencing Strategies
With the development of new therapies targeting BCMA, bispecific antibodies, and CAR-T cells, the question of the most
appropriate treatment sequence has become paramount.

Indeed, in the cohort (C) of phase 1/2 MajesTEC-1 study,’’ patients previously exposed to BCMA-targeted therapy
included those treated with an ADC (n = 29), CAR-T cells (n = 15), or both (n = 4). At a median follow-up of 28.0
months, ORR was 52.5%. The mPFS, mDOR and mOS was 4.5, 14.8 and 15.5 months, respectively. Thus, it is
interesting to note that Riedhammer and Tan et al'%?! reported an ORR of 55% for patients previously exposed to
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BCMA, the same rate as that reported by Dima et al®® who reported an ORR of 59% for this same prior anti-BCMA
population. These real-world ORRs are thus consistent with those observed in Cohort C of the phase 1/2 MajesTEC-1
study,”” previously cited.

While prior treatment with CAR-T appears to have little impact on the efficacy of bispecific antibodies, particularly when
the interval between the two treatments exceeds between six/nine months,98 the reverse does not seem to be true. In a cohort of
patients with prior anti-BCMA therapy in the phase 2 CARTITUDE-2 study,” ORR was 57%, which was far lower than the
97% ORR seen in the BCMA-non exposed patients CARTITUDE-1 cohort'® with a shorter mPFS (5.3 months) and a shorter
mDOR (8.2 months). Similarly, real-world data of patients receiving ide-cel have demonstrated inferior outcomes among

those with prior anti-BCMA therapy exposure, although most of these patients had anti-BCMA ADC.'%"'**

Conclusion

Teclistamab is now considered a standard of care for the treatment of RRMM previously exposed to PI, IMID and anti-
CD38, addressing an unmet clinical need in this population with historically poor survival outcomes. Other BCMA-
targeting bispecific antibodies (elranatamab, linvoseltamab) have also been approved in monotherapy in this population.
Most common non-hematologic adverse events associated with teclistamab are CRS, mostly grade 1 and manageable,
and risk of infection that still represent a challenge. Several combination therapies are currently explored to overcome
teclistamab resistance mediated by antigen escape (ie dual targeting with talquetamab) or immune system impairment
and T-cell exhaustion (ie daratumumab, IMiDs, anti PD-1). Teclistamab’s emerging role may modify future treatment
strategies, including its use in earlier lines, notably in NDMM, as assessed in several ongoing phase 3 studies.
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