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ABSTRACT

Introduction: Teclistamab is the first approved
B cell maturation antigen 9 CD3 bispecific
antibody with precision dosing for the treat-
ment of triple-class exposed (TCE) relapsed/re-
fractory multiple myeloma (RRMM). We
compared the effectiveness of teclistamab in

MajesTEC-1 versus real-world physician’s choice
of therapy (RWPC) in patients from the
prospective, non-interventional LocoMMotion
and MoMMent studies.
Methods: Patients treated with teclistamab
from MajesTEC-1 (N = 165) were compared
with an external control arm from LocoMMo-
tion (N = 248) or LocoMMotion ? MoMMent
pooled (N = 302). Inverse probability of treat-
ment weighting adjusted for imbalances in
prognostic baseline characteristics. The relative
effect of teclistamab versus RWPC for overall
response rate (ORR), very good partial response
or better (C VGPR) rate, and complete response
or better (C CR) rate was estimated with an odds
ratio using weighted logistic regression trans-
formed into a response-rate ratio (RR) and 95%
confidence interval (CI). Weighted proportional
hazards regression was used to estimate hazard
ratios (HRs) and 95% CIs for duration of
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response (DOR), progression-free survival (PFS),
and overall survival (OS).
Results: Baseline characteristics were well bal-
anced between treatment cohorts after
reweighting. Patients treated with teclistamab
had significantly improved outcomes versus
RWPC in LocoMMotion: ORR (RR [95% CI],
2.44 [1.79–3.33]; p\ 0.0001), C VGPR (RR 5.78
[3.74–8.93]; p\ 0.0001), C CR (RR 113.73
[15.68–825.13]; p\ 0.0001), DOR (HR 0.39
[0.24–0.64]; p = 0.0002), PFS (HR 0.48
[0.35–0.64]; p\ 0.0001), and OS (HR 0.64
[0.46–0.88]; p = 0.0055). Teclistamab versus
RWPC in LocoMMotion ? MoMMent also had
significantly improved outcomes: ORR (RR 2.41
[1.80–3.23]; p\ 0.0001), C VGPR (RR 5.91
[3.93–8.88]; p\ 0.0001), C CR (RR 132.32
[19.06–918.47]; p\ 0.0001), DOR (HR 0.43

[0.26–0.71]; p = 0.0011), PFS (HR 0.49
[0.37–0.66]; p\ 0.0001), and OS (HR 0.69
[0.50–0.95]; p = 0.0247).
Conclusion: Teclistamab demonstrated signifi-
cantly improved effectiveness over RWPC in
LocoMMotion ± MoMMent, emphasizing its
clinical benefit as a highly effective treatment
for patients with TCE RRMM.
Trial Registration: MajesTEC-1, ClinicalTrials.-
gov NCT03145181 (phase 1) and NCT04557098
(phase 2); LocoMMotion, ClinicalTrials.gov
NCT04035226; MoMMent, ClinicalTrials.gov
NCT05160584.

Keywords: LocoMMotion; MoMMent; Majes-
TEC-1; Teclistamab; Triple-class exposed;
Relapsed or refractory multiple myeloma
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Key Summary Points

Why carry out this study?

Previously, a comparative analysis
between the B cell maturation
antigen 9 CD3 bispecific antibody
teclistamab in the ongoing phase 1/2
MajesTEC-1 study and real-world
physician’s choice of therapy (RWPC) in
the prospective, non-interventional
LocoMMotion study demonstrated
improved effectiveness with teclistamab
versus RWPC for patients with triple-class
exposed (TCE) relapsed/refractory
multiple myeloma (RRMM).

The prospective, non-interventional
MoMMent study was initiated as a
complement to LocoMMotion to enable
data pooling and reflect the most recent
treatments used in clinical practice.

The objectives of this study were to assess
the comparative effectiveness of
teclistamab in the MajesTEC-1 study
versus RWPC in patients with TCE RRMM
from the LocoMMotion study alone using
extended follow-up data from both
studies, and to assess comparative
effectiveness of teclistamab versus RWPC
from the pooled
LocoMMotion ? MoMMent dataset for
the first time.

What was learned from the study?

Patients treated with teclistamab in
MajesTEC-1 had significant
improvements in all evaluated efficacy
outcomes (overall response rate, complete
response or better rate, very good partial
response or better rate, duration of
response, progression-free survival, overall
survival) compared with eligibility-
matched patient cohorts treated with
RWPC from both the LocoMMotion study
alone and the
LocoMMotion ? MoMMent pooled
dataset.

The results indicate that teclistamab
demonstrated significantly improved
effectiveness over RWPC in LocoMMotion
alone and pooled
LocoMMotion ? MoMMent, emphasizing
its clinical benefit as a highly effective
treatment for patients with TCE RRMM,
who have had historically limited
therapeutic options and poor outcomes.

INTRODUCTION

Advances in treatment options that have
occurred in recent decades, including the use of
immunomodulatory agents (IMiDs), protea-
some inhibitors (PIs), and monoclonal anti-
bodies (mAbs), have significantly improved
outcomes in patients with multiple myeloma
(MM) [1–3]. Despite the use of these widely
available treatments, patients with MM even-
tually relapse or become refractory and require
further lines of therapy (LOTs) [4, 5]. With each
additional LOT, efficacy outcomes worsen, and
toxicities and comorbidities become more
prevalent [6]. Patients who have previously
received treatment with a PI, an IMiD, and an
anti-CD38 mAb (i.e., are triple-class exposed
[TCE]) have an especially poor prognosis with
low likelihood of response to subsequent ther-
apy and shortened time to progression or death
[4, 5, 7]. Previous real-world studies in this
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difficult-to-treat patient population have shown
overall response rates (ORRs) of approximately
30% and median progression-free survival (PFS)
of just 3–5 months with treatments used in real-
world clinical practice [7, 8]. Therefore, effective
therapies with novel mechanisms of action are
needed to improve outcomes and prevent
relapse in patients with TCE relapsed/refractory
MM (RRMM).

The rapid evolution of the MM therapeutic
landscape is evidenced by the emergence of
several new, highly effective treatment classes,
including chimeric antigen receptor (CAR)-
T cells [9–14], bispecific antibodies [15–22], and
selective inhibitors of nuclear export [23–25]
that have gained regulatory approval in recent
years. Teclistamab is the first approved B cell
maturation antigen (BCMA) 9 CD3 bispecific
antibody with precision dosing for the treat-
ment of patients with TCE RRMM [18, 19]. In
the pivotal phase 1/2 MajesTEC-1 study
(NCT03145181/NCT04557098), teclistamab
demonstrated rapid, deep, and durable respon-
ses in patients with TCE RRMM [15]. At a
median follow-up of 22.8 months, the ORR was
63%, 45.5% of patients achieved a complete
response or better (C CR), and median duration
of response (DOR) was 21.6 months [26]. As
MajesTEC-1 is a single-arm study, adjusted
treatment comparisons can be used to assess the
effectiveness of teclistamab relative to real-
world physician’s choice of therapy (RWPC)
[27, 28].

LocoMMotion is the first prospective,
multinational, non-interventional study of
RWPC in TCE RRMM [7]. A previous compara-
tive analysis between MajesTEC-1 and LocoM-
Motion demonstrated significantly improved
effectiveness with teclistamab over RWPC [27].
As the RRMM treatment landscape is quickly
evolving, continual assessments of the patient
population, available treatments, and outcomes
are necessary to fully address unmet needs in
clinical practice [1]. The prospective, multina-
tional, non-interventional MoMMent study
(NCT05160584) was initiated as a complemen-
tary continuation of LocoMMotion to capture
the most recently approved therapies used in
clinical practice in the same patient population
and to enable pooling with LocoMMotion data.

To our knowledge, the pooled LocoMMo-
tion ? MoMMent dataset reflects the most
updated evidence of RWPC in TCE RRMM over
the past 3 years. Both LocoMMotion and
MoMMent were specifically designed as exter-
nal control arms mirroring several ongoing
single-arm trials, including MajesTEC-1, to serve
as the benchmark for comparison with novel
therapies [29, 30]. Here, we report the compar-
ative effectiveness of teclistamab versus RWPC
in patients with TCE RRMM from the LocoM-
Motion study alone, with extended follow-up
from MajesTEC-1 and LocoMMotion, and from
the pooled LocoMMotion ? MoMMent studies
for the first time.

METHODS

Patient Populations

Individual patient data (IPD) from MajesTEC-1
(NCT03145181, NCT04557098), LocoMMotion
(NCT04035226), and MoMMent (NCT05160584)
were used to conduct adjusted comparisons
between teclistamab and RWPC (Table 1). IPD
from MajesTEC-1 included all patients treated
with teclistamab subcutaneous 1.5 mg/kg weekly
(N = 165), including those who switched to a less
frequent (every other week or monthly) dosing
schedule, and were compared with data from
patients in LocoMMotion alone (N = 248; enrol-
led August 2019–October 2020) or LocoMMo-
tion ? MoMMent pooled (N = 302, MoMMent
enrolled November 2021–July 2022). The index
date for all studies was the date of treatment
initiation.

All patients included in the comparative
effectiveness analyses were aligned with key
inclusion and exclusion criteria from the
MajesTEC-1 study. Eligible patients had mea-
surable disease as defined by International
Myeloma Working Group consensus criteria
[31]; received prior treatment with an IMiD, a
PI, and an anti-CD38 mAb (i.e., were TCE);
progressive disease within B 12 months of their
last LOT; and Eastern Cooperative Oncology
Group (ECOG) performance status of 0 to 1. The
same comparative analyses were conducted
applying additional eligibility criteria from
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MajesTEC-1 to the comparator cohorts (i.e.,
receiving C 3 prior LOT, no prior exposure to
any BCMA-targeted therapy nor bispecifics,
hemoglobin C 8 g/dL, and creatinine clear-
ance C 40 mL/min/1.73 m2), reducing the
RWPC cohorts LocoMMotion and LocoMMo-
tion ? MoMMent to 136 and 170 patients,
respectively.

For all studies, patients provided written
informed consent, and an independent ethics
committee or institutional review board at each
study center approved the study protocol (Sup-
plementary Material Tables 1, 2, 3). MajesTEC-1
was conducted in accordance with the Decla-
ration of Helsinki and International Conference
on Harmonisation Guidelines for Good Clinical
Practice. The LocoMMotion and MoMMent
studies were conducted in accordance with the
Declaration of Helsinki.

Efficacy Assessment

Responses were evaluated by an independent
review committee in MajesTEC-1 and a
response review committee in LocoMMotion
and MoMMent. ORR, rates of very good partial
response or better (C VGPR) and C CR, DOR,
PFS, and overall survival (OS) were compared
between teclistamab and RWPC.

Statistical Analyses

In the primary analysis, inverse probability of
treatment weighting (IPTW), using the average
treatment effect in the treated (ATT) approach,
was implemented to adjust for imbalances in
baseline covariates of prognostic significance
between the teclistamab and RWPC cohorts
(base case) [32]. Prognostic baseline character-
istics for adjustment in the base case analyses
were selected a priori on the basis of literature
review and consultations with clinical experts,
and included refractory status, International
Staging System (ISS) stage, time to progression
on previous LOT, presence of extramedullary
disease (EMD), number of prior LOTs, time since
diagnosis, average duration of previous LOTs,
age, hemoglobin levels, lactate dehydrogenase
levels, creatinine clearance, ECOG performance
status, sex, MM type, and previous hematopoi-
etic stem cell transplant status.

Cytogenetic risk was not included in the
primary adjusted analyses because of a high rate
of missingness in both LocoMMotion and
LocoMMotion ? MoMMent pooled (37.2% and
44.9%, respectively). Race was also not included
in the adjusted analyses as a result of high
weights assigned to the small number of
patients of color enrolled in LocoMMotion to
account for the higher proportion of patients of
color in MajesTEC-1, which induced unsta-
ble estimates and increased imbalance for other
factors. Sensitivity analyses were run, including

Table 1 Summary of trials for comparison

MajesTEC-1
(N = 165)

LocoMMotiona

(N = 248)
LocoMMotiona 1
MoMMentb

(N = 302)

Treatment Teclistamab (1.5 mg/kg)c RWPC RWPC

Median follow-up, months (CCO) 22.8 (January 4, 2023) 26.4 (October 27, 2022) 24.2 (March 13, 2023)

Patients in LocoMMotion ? MoMMent received standard of care at the discretion of the treating physician
CCO clinical cutoff, mFU median follow-up, RWPC real-world physician’s choice of therapy
aPatients (n = 248) were enrolled August 2019–October 2020
bPatients (n = 54) were enrolled November 2021–July 2020 (9.3-month mFU)
cPatients in MajesTEC-1 received teclistamab at the recommended phase 2 dose, 1.5 mg/kg subcutaneously weekly, and
could switch to less frequent dosing schedules if they maintained a response
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race and type of cytogenetic profile in the ATT
adjustment, in addition to the variables inclu-
ded in the base case.

The ATT approach involved two steps. First,
propensity scores estimated using multivariable
logistic regression, which included the prog-
nostic baseline characteristics as adjustment
variables, were transformed into ATT weights
assigned to the RWPC cohorts to balance base-
line factors across sites. The degree of imbalance
between the groups was assessed using stan-
dardized mean differences (SMDs), with values
[0.2 considered to reflect important differ-
ences. In a second step, weighted logistic
regression was used to estimate odds ratios
(ORs), response-rate ratios (RRs), and corre-
sponding 95% confidence intervals (CIs) [33] to
evaluate the relative effect of teclistamab versus
RWPC for ORR and rates of C VGPR and C CR.
Weighted Cox proportional hazards regression
was used to estimate hazard ratios (HRs) with
corresponding 95% CIs for DOR, PFS, and OS. If
violations of the proportional hazards assump-
tion were encountered, time-dependent HRs
would be estimated.

Analyses were performed using SAS 9.4 (SAS
Institute, Cary, NC, USA) and R versions 3.6.1
and 4.0.3 (R Foundation for Statistical Com-
puting, Vienna, Austria).

RESULTS

Patient Characteristics

The median follow-up was 22.8 months in
MajesTEC-1 (data cutoff January 4, 2023),
26.4 months in LocoMMotion (data cutoff
October 27, 2020), and 24.3 months in LocoM-
Motion ? MoMMent pooled (data cutoff
March 13, 2023), including a median follow-up
of 9.3 months in MoMMent alone. Before
reweighting, differences were observed in sev-
eral base case variables, with the teclistamab
cohort having a higher proportion of patients
who were \65 years of age (52.1% vs 35.5%),
were penta-drug refractory (30.3% vs 16.9%),
had ISS stage I disease (52.7% vs 32.3%), had
EMD (17.0% vs 9.7%), had a creatinine clear-
ance of 60 to\90 mL/min (44.2% vs 35.1%) or

C 90 mL/min (29.1% vs 25.0%), immunoglob-
ulin G (IgG) subtype (55.2% vs 40.3%), and had
previous hematopoietic stem cell transplanta-
tion (81.8% vs 64.5%) compared with the
LocoMMotion RWPC cohort (Table 2).

Differences in base case variables before
reweighting were also observed between the
MajesTEC-1 and LocoMMotion ? MoMMent
pooled cohorts, with a higher proportion of
patients treated with teclistamab who were
penta-drug refractory (30.3% vs 17.5%),
\65 years of age (52.1% vs 34.1%), ISS stage I
disease (52.7% vs 31.8%), had EMD (17.0% vs
9.9%), had a creatinine clearance of 60 to
\90 mL/min (44.2% vs 36.4%) or C 90 mL/
min (29.1% vs 23.5%), ECOG performance sta-
tus of 0 (33.3% vs 23.5%), IgG subtype (55.2%
vs 40.7%), and had previous hematopoietic
stem cell transplantation (81.8% vs 63.9%)
compared with RWPC.

After reweighting, baseline characteristics
were well balanced between the teclistamab
cohort and the RWPC cohorts in both LocoM-
Motion and pooled LocoMMotion ?

MoMMent, with most SMD values\ 0.10 and a
maximum value of 0.16 for both RWPC datasets
in the base case.

Treatment Regimens Received in Real-
World Clinical Practice

A total of 91 and 102 unique treatment regi-
mens were used in the LocoMMotion study
alone [34] and the LocoMMotion ? MoMMent
pooled dataset, respectively. The most common
treatments included combinations of PIs,
IMiDs, mAbs, alkylating agents, and corticos-
teroids, with the most common regimen being
pomalidomide–cyclophosphamide–dexametha-
sone (Table 3). Only 4 (1.6%) patients received
belantamab mafodotin as index therapy in
LocoMMotion, which increased to 15 (5.0%)
with the addition of patients from MoMMent,
as it had become available during the LocoM-
Motion enrollment period. Similarly, only four
patients received CAR-T cell therapy (idecabta-
gene vicleucel), all of whom were from the
MoMMent study, as it was not approved until
after the end of LocoMMotion enrollment.
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At the time of data cutoff, 152 patients from
the LocoMMotion study had received subse-
quent anti-myeloma therapy. Of these, 76
(50%) received C 1 novel agent, most com-
monly belantamab mafodotin (n = 49) and
selinexor (n = 21). Some patients received bis-
pecific antibodies (n = 14) or CAR-T cell therapy
(n = 3) as subsequent therapy, both of which
were part of a clinical trial. With the addition of
MoMMent, a total 185 patients had received
subsequent anti-myeloma therapy at the time of
data cutoff in the pooled dataset, of whom 94
(51%) received C 1 novel agent. The most
common novel agents received as subsequent
therapy remained belantamab mafodotin

(n = 53) and selinexor (n = 21), with more
patients receiving bispecific antibodies (n = 24)
and CAR-T cell therapies (n = 6).

Comparative Analysis of Efficacy
Outcomes

The observed ORR for teclistamab was 63.0%
versus 31.9% with RWPC in LocoMMotion and
31.8% with RWPC in the LocoMMotion ?

MoMMent pooled dataset (Fig. 1). Additionally,
responders on teclistamab reached deeper levels
of response than LocoMMotion RWPC respon-
ders. After IPTW-ATT adjustment, ORR (63.0%
vs 25.9%; RR 2.44 [95% CI] 1.79–3.33,

Table 3 Most common RWPC anti-myeloma treatment regimens

Treatment, n (%)a LocoMMotion
(N = 248)

LocoMMotion 1 MoMMent
(N = 302)

Pomalidomide–cyclophosphamide–dexamethasone 35 (14.1) 44 (14.6)

Carfilzomib–dexamethasone 35 (14.1) 40 (13.2)

Dexamethasone–pomalidomide 29 (11.7) 34 (11.3)

Belantamab mafodotin 4 (1.6) 15 (5.0)

Ixazomib–lenalidomide–dexamethasone 14 (5.6) 14 (4.6)

Panobinostat–bortezomib–dexamethasone 11 (4.4) 13 (4.3)

Carfilzomib–cyclophosphamide–dexamethasone 7 (2.8) 9 (3.0)

Elotuzumab–pomalidomide–dexamethasone 6 (2.4) 9 (3.0)

Bendamustine–bortezomib–dexamethasone 7 (2.8) 7 (2.3)

Carfilzomib–lenalidomide–dexamethasone 5 (2.0) 7 (2.3)

Lenalidomide–dexamethasone 6 (2.4) 6 (2.0)

Bortezomib–doxorubicin–dexamethasone 5 (2.0) 5 (1.7)

Daratumumab–carfilzomib–dexamethasone 3 (1.2) 5 (1.7)

Pomalidomide–carfilzomib–dexamethasone 5 (2.0) 5 (1.7)

Bendamustine–prednisone 4 (1.6) 4 (1.3)

Cyclophosphamide–dexamethasone 4 (1.6) 4 (1.3)

Idecabtagene vicleucel 0 4 (1.3)

Melphalan 4 (1.6) 4 (1.3)

RWPC real-world physician’s choice of therapy
aRegimens prescribed to\ 4 patients in one or both datasets not shown; participants can be counted in[ 1 regimen or
combination if they have received[ 1 combination in their treatment before progression or death
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p\0.0001), C VGPR (59.4% vs 10.3%; RR 5.78
[3.74–8.93], p\0.0001), and C CR (45.5% vs
0.4%; RR 113.73 [15.68–825.13], p\ 0.0001)
were significantly higher with teclistamab ver-
sus LocoMMotion RWPC.

Similar results were observed with compar-
isons to the pooled LocoMMotion ? MoMMent
dataset. After IPTW-ATT adjustment, ORR
(63.0% vs 26.2%; RR 2.41 [95% CI] 1.80–3.23,
p\0.0001), C VGPR (59.4% vs 10.1%; RR 5.91
[3.93–8.88], p\0.0001), and C CR (45.5% vs
0.3%; RR 132.32 [19.06–918.47], p\ 0.0001)
were significantly higher with teclistamab ver-
sus RWPC from LocoMMotion ? MoMMent
pooled. Results of the sensitivity analysis were
consistent with those of the base case (Table 4).

ATT-adjusted DOR (median 21.55 months vs
7.29 months; HR 0.39 [0.24–0.64], p = 0.0002),
PFS (median 11.30 months vs 4.07 months; HR
0.48 [0.35–0.64], p\ 0.0001), and OS (median
21.91 months vs 11.76 months; HR 0.64
[0.46–0.88], p = 0.0055) were significantly
longer with teclistamab versus LocoMMotion
RWPC (Fig. 2, Supplementary Material Fig. 1).
Similarly, ATT-adjusted DOR (median
21.55 months vs 8.11 months; HR 0.43

[0.26–0.71], p = 0.0011), PFS (median
11.30 months vs 4.07 months; HR 0.49
[0.37–0.66], p\ 0.0001), and OS (median
21.91 months vs 13.27 months; HR 0.69
[0.50–0.95], p = 0.0247) were significantly
longer with teclistamab versus pooled LocoM-
Motion ? MoMMent RWPC. Results of the
sensitivity analysis were consistent with those
of the base case (Table 5). Proportional hazards
assumption was met for all endpoints, and time-
dependent HRs were therefore not estimated.
Comparative results when applying additional
eligibility criteria to the RWPC cohorts were
consistent with the main results across all end-
points (Supplementary Material Tables 4, 5).

DISCUSSION

The therapeutic landscape of MM is rapidly
evolving, and treatment advances in recent
decades have given rise to the introduction of
PIs, IMiDs, and anti-CD38 mAbs, which now
form the foundation of current RWPC [1–4].
Patients with RRMM who have received all
three of these drug classes (i.e., are TCE) have

Fig. 1 Unadjusted and ATT-adjusted response rates for
teclistamab versus LocoMMotion versus pooled LocoM-
Motion ? MoMMent. aORR = C CR ? VGPR ?

PR; may not sum appropriately as shown because of
rounding. bTeclistamab versus LocoMMotion. cTeclis-
tamab vs LocoMMotion ? MoMMent. ATT average

treatment effect in the treated, CI confidence interval,
C CR complete response or better, ORR overall response
rate, PR partial response, RR response-rate ratio, RWPC
real-world physician’s choice of therapy, C VGPR very
good partial response or better
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already exhausted most of their therapeutic
options and tend to have poor outcomes [5, 7].
A high unmet medical need remains for thera-
pies with novel mechanisms of action that
produce deeper and more durable responses
with improved survival outcomes for this diffi-
cult-to-treat population for whom there are
currently limited options [7, 8]. Teclistamab,
the first approved BCMA 9 CD3 bispecific
antibody for patients with TCE RRMM, has
demonstrated robust efficacy in MajesTEC-1
[15, 18, 19, 26]. Because MajesTEC-1 is a single-
arm study, and there are currently no data
available from randomized controlled clinical
trials of teclistamab, adjusted comparisons can
be used to identify the most effective treatment
options to improve patient outcomes by con-
trolling for differences in prognostic baseline
characteristics between the populations being
compared [35, 36]. The adjusted comparisons
presented here evaluate the comparative effec-
tiveness of teclistamab versus RWPC in the
prospective, non-interventional, multinational
LocoMMotion and MoMMent studies.

Patients in LocoMMotion were enrolled from
August 2019 through October 2020, while those
in the complementary MoMMent study were
enrolled from November 2021 through July
2022. With the addition of MoMMent, the
pooled RWPC cohort includes more recently
available treatments, reflecting the evolution of
treatments used in clinical practice over the past
3 years. LocoMMotion and MoMMent were
specifically designed as external control arms
mimicking the study designs and capturing a
wide range of clinically relevant prognostic
baseline factors and endpoints of several ongo-
ing single-arm trials including MajesTEC-1
[13, 15, 16], allowing for robust comparative
analyses. The pooled dataset therefore

Table 4 Base case and sensitivity analysis for response outcomes (ORR, C VGPR, and C CR)

Outcome/analysis Teclistamab vs LocoMMotion Teclistamab vs LocoMMotion 1 MoMMent

RR (95% CI) p value RR (95% CI) p value

ORR

Unadjusted 1.98 (1.48–2.65) \ 0.0001 1.98 (1.50–2.62) \ 0.0001

Base case 2.44 (1.79–3.33) \ 0.0001 2.41 (1.80–3.23) \ 0.0001

Sensitivity analysis 2.43 (1.78–3.32) \ 0.0001 2.41 (1.80–3.23) \ 0.0001

C VGPR

Unadjusted 4.46 (3.01–6.62) \ 0.0001 4.60 (3.17–6.67) \ 0.0001

Base case 5.78 (3.74–8.93) \ 0.0001 5.91 (3.93–8.88) \ 0.0001

Sensitivity analysis 5.72 (3.71–8.84) \ 0.0001 5.91 (3.93–8.88) \ 0.0001

C CR

Unadjusted 112.73 (15.67–810.74) \ 0.0001 137.27 (19.09–987.28) \ 0.0001

Base case 113.73 (15.68–825.13) \ 0.0001 132.32 (19.06–918.47) \ 0.0001

Sensitivity analysis 96.31 (15.52–597.82) \ 0.0001 82.28 (17.74–381.57) \ 0.0001

CI confidence interval, C CR complete response or better, ORR overall response rate, RR response-rate ratio, C VGPR very
good partial response or better

c

Fig. 2 Base case adjusted (ATT weighted) Kaplan–Meier
plots for a DOR, b PFS, and c OS for teclistamab versus
LocoMMotion versus pooled LocoMMotion ? MoM-
Ment. ATT average treatment effect in the treated, CI
confidence interval, DOR duration of response, NE not
evaluable, OS overall survival, PFS progression-free survival
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represents the most up-to-date RWPC currently
available in TCE RRMM, serving as a benchmark
for comparisons with novel therapies, for which
no data from randomized controlled trials are
yet available. While MoMMent data encompass
more advanced RWPC therapies including
novel immunotherapies like antibody–drug
conjugates and monoclonal antibodies, there is
still limited uptake of the most novel treat-
ments, such as bispecific antibodies and CAR-
T cell therapies.

A previously published adjusted comparison
demonstrated significantly improved response
and survival outcomes with teclistamab over
RWPC in LocoMMotion [27]. With approxi-
mately 9 to 10 months of additional median
follow-up reported here for both MajesTEC-1
(22.8 months total) and LocoMMotion
(26.4 months total), our analysis of teclistamab
versus RWPC in LocoMMotion confirms and
expands upon those findings. Patients who
received teclistamab in MajesTEC-1 were 2.4-
fold, approximately 6-fold, and[100-fold more
likely to respond, achieve C VGPR, and achieve
C CR, respectively, than those who received
RWPC in LocoMMotion alone and

LocoMMotion ? MoMMent pooled. The
improved depth of response observed with
teclistamab is clear, as almost all the responders
in MajesTEC-1 achieved C VGPR (98/104), with
the majority reaching C CR (75/104). In con-
trast, less than half of those who responded to
RWPC achieved C VGPR in the LocoMMotion-
only and LocoMMotion ? MoMMent pooled
datasets, both with and without ATT adjust-
ment. Only a single patient in LocoMMotion
(and none in MoMMent) reached CR. This
observation may also be related to the lack of
bone marrow-based evaluations to confirm CR
outside of clinical trials. Responses with teclis-
tamab were also significantly more durable:
median DOR was approximately three times
longer (21.55 months) versus RWPC in LocoM-
Motion (7.29 months) or LocoMMotion ?

MoMMent (8.11 months), with a 61% or 57%
reduction, respectively, in the risk of progres-
sion or death compared with responders in the
RWPC cohorts. The treatment benefit of teclis-
tamab is further underscored by statistically
significant improvements in all evaluated time-
to-event outcomes. The median PFS with
teclistamab is nearly three times longer

Table 5 Base case and sensitivity analysis for survival outcomes (OS, PFS, and DOR)

Outcome/analysis Teclistamab vs LocoMMotion Teclistamab vs LocoMMotion 1 MoMMent

HR (95% CI) p value HR (95% CI) p value

OS

Unadjusted 0.70 (0.53–0.91) 0.0077 0.71 (0.55–0.93) 0.0118

Base case 0.64 (0.46–0.88) 0.0055 0.69 (0.50–0.95) 0.0247

Sensitivity analysis 0.61 (0.43–0.87) 0.0065 0.64 (0.45–0.90) 0.0117

PFS

Unadjusted 0.52 (0.40–0.67) \ 0.0001 0.53 (0.41–0.68) \ 0.0001

Base case 0.48 (0.35–0.64) \ 0.0001 0.49 (0.37–0.66) \ 0.0001

Sensitivity analysis 0.49 (0.35–0.68) \ 0.0001 0.49 (0.36–0.68) \ 0.0001

DOR

Unadjusted 0.38 (0.26–0.56) \ 0.0001 0.39 (0.27–0.57) \ 0.0001

Base case 0.39 (0.24–0.64) 0.0002 0.43 (0.26–0.71) 0.0011

Sensitivity analysis 0.40 (0.23–0.70) 0.0013 0.41 (0.24–0.71) 0.0013

CI confidence interval, HR hazard ratio, DOR duration of response, OS overall survival, PFS progression-free survival
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(11.30 months) than with RWPC in both the
LocoMMotion-only and pooled datasets
(4.07 months). The median OS with teclistamab
(21.91 months) is nearly double that with RWPC
in LocoMMotion (11.76 months) or LocoMMo-
tion ? MoMMent pooled (13.27 months). These
results demonstrate that, within the rapidly
evolving MM treatment landscape, teclistamab
still offers a significantly more effective treat-
ment option than currently available RWPC. It is
important to acknowledge, however, that only
treatments that were approved during the
enrollment period are included here as RWPC,
which may not include more recently approved
therapeutic options now available to patients.

Some limitations of our study must be con-
sidered. This analysis focused on comparisons
between MajesTEC-1 and LocoMMotion alone
and between MajesTEC-1 and LocoMMotion ?

MoMMent pooled; comparisons between
MajesTEC-1 and MoMMent alone were outside
the scope of these analyses. Another limitation
of these analyses is that residual confounding
cannot be excluded, as is the case with any non-
randomized study. As both LocoMMotion and
MoMMent were prospective studies, all clini-
cally relevant patient characteristics available in
the MajesTEC-1 study were captured, allowing
for appropriate adjustment of prognostic fac-
tors. These factors were a priori identified from
literature review and consultation with clinical
experts and further validated by analyses of
prognostic strength in the MajesTEC-1 and
RWPC cohorts. Imbalances between cohorts for
these factors were minimal after ATT adjust-
ment, emphasizing the robustness of the anal-
yses. An additional limitation is the omission of
cytogenetic risk (due to high missingness) and
race (due to low numbers of patients of color in
the RWPC cohorts) from the primary analyses;
however, the addition of cytogenetic risk and
race as covariates in the sensitivity analyses did
not affect the comparisons, and results were
consistent with the base case. Notably, the high
missingness of cytogenetic risk suggests that it is
not systematically assessed in clinical practice.
Additionally, results were nearly identical when
further applying more detailed inclusion criteria
from MajesTEC-1.

Another limitation of this study was the
absence of a clear standard of care used in
LocoMMotion and MoMMent. While the large
number of treatments precluded comparisons of
teclistamab versus individual therapies, the
comparator groups were representative of regi-
mens that were available to physicians for use in
clinical practice at the time of the analysis. The
large number of therapies in the RWPC cohorts
also precluded comparisons of the safety pro-
files between individual treatments. The most
common adverse events for teclistamab in
MajesTEC-1 included cytopenias and infections,
both of which are characteristic of MM and
other anti-myeloma therapies; cytokine release
syndrome (CRS) was also common following
teclistamab treatment in MajesTEC-1, which is a
class effect of T cell engaging bispecific anti-
bodies as well as CAR-T cell therapies [7, 15, 37].

A key strength is the addition of the MoM-
Ment study, including newer therapies that
have recently been approved for patients with
TCE RRMM. The selective inhibitor of nuclear
export selinexor is only widely available in the
USA [23, 24, 38] while the majority of patients
in LocoMMotion and MoMMent were enrolled
from Europe. The BCMA-targeting anti-
body–drug conjugate belantamab mafodotin
was approved just 3 months before the end of
the LocoMMotion enrollment period [39];
marketing authorization in the USA has since
been withdrawn [40], and the Committee for
Medicinal Products for Human Use has recently
recommended to not renew its conditional
marketing authorization in Europe [41]. The
CAR-T cell therapies idecabtagene vicleucel
[9, 10] and ciltacabtagene autoleucel [11, 12]
were only approved during the MoMMent
enrollment period; however, only 4 patients
received CAR-T cell therapy in the MoMMent
study. Since the end of the MoMMent enroll-
ment period, 2 new treatments have received
regulatory approval and are therefore not
included in this analysis. The BCMA-directed
bispecific antibody elranatamab [20] was
approved in the USA in August 2023, and tal-
quetamab became the first bispecific antibody
targeting G protein-coupled receptor family C
group D to be approved in the USA [21] and
Europe [22] in August 2023. Some of these novel
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agents, including CAR-T cell therapy and bis-
pecific antibodies, were received as part of sub-
sequent therapy, reflected in the improvements
in OS observed over time with the addition of
MoMMent. Most of these novel therapies are
still only widely accessible through participa-
tion in clinical trials, and additional real-world
evidence is needed to continue to evaluate and
optimize the use of available therapies for
patients with RRMM. Teclistamab is an off-the-
shelf, readily available treatment option for
patients who may not be eligible for or who
have limited access to cellular therapies [15, 42].
As the first approved bispecific antibody for TCE
RRMM, teclistamab has a growing body of real-
world clinical experiences to further inform
treatment of this new class of therapy.

CONCLUSION

LocoMMotion and MoMMent, two prospective
studies designed specifically to serve as bench-
marks for comparison with novel therapies such
as teclistamab, represent high-quality evidence
reflecting RWPC in TCE (PI, IMiD, and anti-
CD38 mAb) RRMM between 2019 and 2022.
The adjusted treatment comparisons reported
here demonstrated that teclistamab signifi-
cantly improved effectiveness over RWPC in
LocoMMotion alone and pooled LocoMMo-
tion ? MoMMent, emphasizing its clinical
benefit as a highly effective treatment for
patients with TCE RRMM.
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