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Aim: We compared the effectiveness of teclistamab versus real-world physician’s choice of therapy
(RWPC) in triple-class exposed relapsed/refractory multiple myeloma. Materials & methods: MajesTEC-
1 eligibility criteria were applied to the RWPC cohort. Baseline covariate imbalances were adjusted
using inverse probability of treatment weighting. Overall survival, progression-free survival and time
to next treatment were compared. Results: After inverse probability of treatment weighting, baseline
characteristics were similar between cohorts (teclistamab, n = 165; RWPC, n = 364 [766 observations]).
Teclistamab treated patients had numerically better overall survival (hazard ratio [HR]: 0.82 [95% CI: 0.59–
1.14]; p = 0.233) and significantly greater progression-free survival (HR: 0.43 [0.33–0.56]; p < 0.0001) and
time to next treatment (HR: 0.36 [0.27–0.49]; p < 0.0001) versus the RWPC cohort. Conclusion: Teclistamab
offered clinical benefit over RWPC in triple-class exposed relapsed/refractory multiple myeloma.

Plain language summary: What is this article about?: This article looked at the outcomes of patients with
triple-class exposed relapsed/refractory multiple myeloma (MM), who were treated with the bispecific
antibody teclistamab in the MajesTEC-1 trial and analyzed how they compared with outcomes of similar
patients from the nationwide deidentified electronic health record derived Flatiron Health multiple
myeloma cohort database (real-world physician’s choice cohort).
What were the results?: Patients treated with teclistamab in the MajesTEC-1 study had statistically better
progression-free survival (hazard ratio [HR]: 0.43 [95% CI: 0.33–0.56]; p < 0.0001) and time to next
treatment (HR: 0.36 [0.27–0.49]; p < 0.0001) and numerically better overall survival (HR: 0.82 [0.59–1.14];
p = 0.233), compared with patients in the real-world physician’s choice cohort. Any imbalances in baseline
characteristics of prognostic significance in the two groups of patients were adjusted to ensure statistical
comparability.
What do the results of the study mean?: These findings highlight the clinical benefit of teclistamab
relative to other therapies for relapsed/refractory MM, which is particularly relevant for physicians caring
for patients who are triple-class exposed and have limited remaining treatment options.
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Multiple myeloma (MM) is an incurable disease [1]. Despite an increasing incidence over the last 15 years,
improvements in treatment have led to higher overall survival (OS) rates [1,2]. However, most patients eventually
relapse, and the disease typically becomes increasingly refractory to existing treatments [3].

Treatment for MM often involves sequential lines of therapy (LOTs), with three of the most commonly used
classes of agents comprising immunomodulatory drugs (IMiD), proteasome inhibitors and anti-CD38 monoclonal
antibodies (mAbs) [4]. Once patients are exposed to all three of these therapies (i.e., triple-class exposed [TCE]),
treatment options are limited, and patients tend to have poor outcomes, with an OS of ∼12 months and a
progression-free survival (PFS) of ∼4 months [5,6]. Newer, off-the-shelf options include selinexor and belantamab
mafodotin, but response rates are approximately 30% or lower [7,8]. Chimeric antigen receptor T-cell (CAR-T)
therapies such as ciltacabtagene autoleucel and idecabtagene vicleucel have demonstrated substantial improvements
in response rates (97.9 and 73%, respectively) and OS (OS not reached and 19.4 months, respectively) in this
population [9,10]. However, in the context of limitations around patient access and waiting times for CAR-T therapy,
as well as subsets of patients who may require alternative therapies, there remains an unmet need for new treatments
for patients with TCE relapsed/refractory multiple myeloma (RRMM).

Teclistamab is the first bispecific antibody targeting B-cell maturation antigen × CD3 approved for the
treatment of TCE RRMM [11,12]. Teclistamab was evaluated in the multicohort Phase I/II MajesTEC-1
(NCT03145181/NCT04557098) trial in patients with RRMM who had received ≥3 prior LOTs and were
TCE [13]. At the time that MajesTEC-1 started, there were no approved therapies in patients with TCE RRMM
to serve as a comparator. Selinexor was approved in the US for penta-drug refractory RRMM and idecabtagene
vicleucel and belantamab mafodotin were under review. In the absence of randomized controlled trials compar-
ing treatments in this patient population, indirect comparisons have been used to estimate differences between
treatments [14–19]. Here we performed an indirect treatment comparison to assess the comparative effectiveness of
teclistamab versus real-world physician’s choice of therapy (RWPC) in patients with TCE RRMM.

Materials & methods
Patient population
Detailed descriptions of data sources, study designs, outcomes and analysis methods are described in the Appendix.
Adjusted indirect treatment comparisons between teclistamab and RWPC were conducted using individual patient-
level data (IPD) from the MajesTEC-1 trial (for teclistamab) and the nationwide de-identified electronic health
record–derived Flatiron Health multiple myeloma cohort database (for the RWPC cohort). IPD from MajesTEC-1
patients treated with teclistamab 1.5 mg/kg weekly (n = 165; clinical cut-off of 16 March 2022) were included
and compared with data from patients with TCE RRMM who had ≥2 documented clinical visits on or after
1 January 2011, in the Flatiron Health database; participants included in the present analysis initiated eligible LOTs
between February 2016 and August 2021. The Flatiron Health database is a longitudinal database, comprising
de-identified patient-level structured and unstructured data, curated via technology-enabled abstraction [20,21].
During the study period, the de-identified data originated from approximately 280 US cancer clinical (∼800 sites
of care). Key MajesTEC-1 eligibility criteria were applied to the RWPC cohort (Figure 1), including a diagnosis of
MM using International Myeloma Working Group (IMWG) criteria, prior exposure to ≥3 prior LOTs (including
a PI, an IMiD and an anti-CD38 mAb), receipt of a subsequent therapy after becoming TCE and documented
evidence of disease progression on or within 12 months of the last LOT. Given that Flatiron Health’s multiple
myeloma registry is retrospective, it was possible to include participants in the current analysis at the earliest LOT
initiated after all key eligibility criteria were met. This differed from MajesTEC-1, in which participants may have
received additional LOTs between the time at which they first met all eligibility criteria and the time at which they
were enrolled into the clinical trial. To account for this difference, participants in the RWPC cohort who received
multiple subsequent therapies after meeting eligibility criteria contributed multiple observations (corresponding to
all eligible LOTs) to the current analysis, provided they met eligibility criteria at the beginning of each LOT. In
such cases, a participant had multiple index dates (one for each eligible LOT). For MajesTEC-1, the index date

10.57264/cer-2022-0186 J. Comp. Eff. Res. (2023) e220186
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MajesTEC-1 COHORT RW COHORT

Participants from MajecTEC-1 who met
the following criteria:

• Triple-class exposure
• Receipt of ≥3 prior LOTs
• ECOG PS score <2
• Creatinine clearance ≤1.5 mg/dl
• Hemoglobin >8 g/dl
• Progression on or within 12 months of

most recent LOT

(n = 165 participants)

Participants in the Flatiron MM cohort registry
(n = 11,571 participants)

Participants who were triple-class exposed
(n = 1930 participants)

Participants with ≥ 3 prior LOTs, ECOG PS score <2,
creatinine clearance ≤1.5 mg/dl, hemoglobin >8 g/dl,

and who had progressed on or within 12 months
of most recent LOT

(NOBS = 766 eligible LOTs, corresponding to
n = 420 participants)

Participants who received ≥ 1 treatment after
triple-class exposure
(n = 882 participants)

Figure 1. Participant selection.
ECOG PS: Eastern Cooperative Oncology Group performance status; LOT: Line of therapy; MM: Multiple myeloma;
NOBS: Number of observations; RW: Real world.

was defined as date of first teclistamab dose. In the RWPC cohort, the index date was defined as the start of each
eligible LOT.

End points
The comparative effectiveness of teclistamab versus RWPC was determined for OS, PFS, and time to next treatment
(TTNT). OS was defined as the time from the index date to the date of death. In MajesTEC-1, if the patient
was alive or the vital status was unknown, then the patient’s data were censored at the date the patient was last
known alive. For the RWPC cohort, if the patient was alive, the censoring date was the date of last follow-up.
In MajesTEC-1, PFS was defined as the duration from the index date to the date of disease progression or death
due to any cause, whichever occurred first. For patients who had not progressed and were alive at the data cut-off,
data were censored at the last disease evaluation before the start of any subsequent antimyeloma therapy. PFS was
evaluated according to IMWG criteria and was adjudicated by an independent review committee. In the RWPC
cohort, PFS was defined as the duration from index date to the date of progression, switch to subsequent treatment
or death due to any cause, whichever occurred first. For patients who had not developed an event of interest, data
were censored at the date of the last follow-up. In both data sources, TTNT was defined as the time from index
date to the initiation of the next therapy line or death. Patients who were still alive and did not initiate a new LOT
at the cut-off were censored at last date known to be alive.

Statistical analysis
To reweight the RWPC cohort to align with the MajesTEC-1 population to adjust for imbalances between patient
populations in baseline characteristics of prognostic significance, we used the propensity-score based method of
inverse probability treatment weighting (IPTW) (with average treatment effect in the treated [ATT] weighting). To
identify and rank-order prognostic factors, a pool of prognostic variables was identified by consulting studies from
a review of the literature conducted to identify clinical outcomes in patients with TCE RRMM, as well as input
from clinical experts. Clinical experts were consulted to provide input on the most important factors that should
be adjusted for in the analyses. These top-ranked variables were considered as the primary analysis. The remaining
factors were adjusted for as a sensitivity analysis and were ranked in order of importance based on a previous
analysis [15]. Population differences between the MajesTEC-1 and RWPC cohorts were assessed using standardized
mean differences (SMDs), where an SMD between 0 and 0.1 was considered a small difference, an SMD >0.1
and ≤0.2 was a moderate difference and >0.2 was a substantial difference. For both clinically important and
strong prognostic covariates, mode value was used to impute missingness; the only variable requiring imputation
of missingness in both cohorts was International Staging System (ISS) stage.

10.57264/cer-2022-0186
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The base case analysis weighted patients on the following factors: refractory status, time to progression on last
LOT, cytogenetic risk status, ISS stage, number of prior LOT, years since MM diagnosis, age, and hemoglobin.
The fully adjusted scenario weighted patients on prior stem cell transplant, Eastern Cooperative Oncology Group
performance status, race, sex and type of MM, in addition to the base case variables. A scenario analysis was
conducted to investigate the impact on the treatment effect estimates, balance of participant populations and
effective sample size when adjusting for additional covariates in the analyses. Several sensitivity analyses were
performed, including multivariable regressions including a binary treatment indicator and covariates for adjustment
in the model, IPTW with ATT weighting and a complete case analysis in which observations with missing values
for covariates of interest were excluded.

Kaplan–Meier estimates were used to estimate survival curves and the median time to events. For time-to-event
outcomes, a weighted Cox proportional hazards model was used to estimate the hazard ratio (HR) and its 95% CI.
All statistical analyses were carried out with SAS 9.4 (SAS Institute, NC, USA) and R version 3.6.1 and 4.1.1 (R
Foundation for Statistical Computing, Vienna, Austria). A significance level of 0.05 was used for all comparisons
with no adjustment for multiplicity.

Results
Patient characteristics
The MajesTEC-1 cohort included data from 165 patients, while the unadjusted population of the RWPC cohort
included 420 unique patients, corresponding to 766 eligible LOTs (between February 2016 and August 2021).
The estimated median follow-up was 14.1 months in MajesTEC-1 and 18.2 months in the RWPC cohort. Prior to
reweighting, most base case variables showed substantial differences (SMD >0.2) between cohorts. The MajesTEC-
1 population had a higher proportion of patients who were triple- or quad-refractory, had ISS stage I disease, had
standard risk cytogenetics, had prior stem cell transplant, who were white and who were aged <65 years. In contrast,
the RWPC cohort had a greater proportion of patients with <6 years since MM diagnosis and who were aged
≥75 years. After IPTW, the baseline characteristics were balanced between the two cohorts (Table 1). Considering
all factors, the mean SMD reduced from 0.24 prior to weighting to 0.11 after weighting. The fully adjusted scenario
showed a further improvement in the overall balance, with a reduced mean SMD of 0.03.

Treatment regimens used in the Flatiron Health database
The most common RWPC therapies, used as either monotherapy or in combination with other treatments, were
dexamethasone (79.1%), daratumumab (30.6%), pomalidomide (24.4%) and carfilzomib (24.4%). Most patients
were prescribed combination regimens (Table 2); the two regimens prescribed to the largest proportion of patients
were dexamethasone with elotuzumab and pomalidomide (5.7%) and daratumumab with dexamethasone and
pomalidomide (5.1%). Although the Flatiron Health database includes newer agents such as belantamab mafodotin
and selinexor, few patients received these therapies (for example, only 1.2% of patients received belantamab
mafodotin) due to the timing of data collection (eligible LOTs had to be received between February 2016 and
August 2021).

Comparative effectiveness: primary analysis
In the primary analysis of the RWPC cohort, median OS was 14.46 months (95% CI: 12.29–18.56) after
IPW-ATT adjustment compared with 18.27 months (95% CI: 15.08–NR) in patients treated with teclistamab.
Median PFS was 3.65 months (95% CI: 3.09–4.30) after IPW-ATT adjustment in the RWPC cohort compared
with 11.30 months (95% CI: 8.77–17.15) with teclistamab, while median TTNT was 4.90 months (95% CI:
4.07–5.88) after IPW-ATT adjustment in the RWPC cohort and was not reached in the teclistamab cohort from
MajesTEC-1. Compared with the RWPC cohort, patients treated with teclistamab had numerically better OS
(HR [95% CI]: 0.82 [0.59–1.14]; p = 0.233) and significantly greater PFS (HR [95% CI]: 0.43 [0.33–0.56];
p < 0.0001) and TTNT (HR [95% CI]: 0.36 [0.27–0.49]; p < 0.0001) (Table 3 & Figure 2).

Similar results were obtained across sensitivity analyses for OS (IPTW with ATT weights: HR [95% CI] = 0.84
[0.61–1.17], p = 0.305; multivariable regression: HR [95% CI] = 0.84 [0.61–1.16], p = 0.295; complete case:
HR [95% CI] = 0.82 [0.57–1.18], p = 0.286), PFS (IPTW with ATT weights: HR [95% CI] = 0.45 [0.34–0.59],
p < 0.0001; multivariable regression: HR [95% CI] = 0.41 [0.31–0.54], p < 0.0001; complete case: HR [95%
CI] = 0.42 [0.32–0.56], p < 0.0001) and TTNT (IPTW with ATT weights: HR [95% CI] = 0.36 [0.27–0.49],

10.57264/cer-2022-0186 J. Comp. Eff. Res. (2023) e220186
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Teclistamab
Median PFS 11.30 months 3.91 months

Unweighted Flatiron 
cohort

3.65 months

Weighted 
Flatiron cohort

Unadjusted HR (95% CI), 0.42 (0.33–0.53)
Adjusted HR (95% CI), 0.43 (0.33–0.56); p <0.0001
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Figure 2. Unadjusted and adjusted (ATT weighted) Kaplan–Meier plots. (A) OS, (B) PFS and (C) TTNT. The number of
patients at risk is the sum of weights for the cohort-weighted physician’s choice of therapy cohort. Dashed lines
indicate median values. Adjusted HRs and adjusted curves reflect IPTW with ATT weights.
†TTNT defined as time to next treatment or death, whichever comes first.
ATT: Average treatment effect in the treated; HR: Hazard ratio; IPTW: Inverse probability of treatment weighting; OS:
Overall survival; PFS: Progression-free survival; TTNT: Time to next treatment.
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Table 1. Differences in baseline characteristics between patient populations.
Variable, % Unadjusted comparison Adjusted comparison (Primary

analysis)
Fully adjusted comparison

MajesTEC-1 (n = 165) RWPC cohort
NOBS = 766

RWPC cohort
ESS = 326

RWPC cohort
ESS = 195

Refractory status

Penta-refractory† 30.3 27.5 32.7 31.7

Triple- or quad-refractory‡ 47.3 39.3 46.4 46.8

Other 22.4 33.2 20.9 21.5

Time to progression on last LOT, �4 mo 61.8 59.3 60.0 61.3

Cytogenetic risk

High§ 23.0 21.3 22.6 21.2

Standard 66.7 53.3 66.7 67.1

Unknown 10.3 25.5 10.7 11.7

ISS stage

Stage I¶ 53.3 38.8 52.6 52.8

Stage II¶ 34.5 32.0 35.7 35.1

Stage III¶ 12.1 29.2 11.8 12.0

Number of prior LOT �4 52.7 54.7 56.0 56.1

Time since MM diagnosis, ≥6 years 50.9 27.0 52.3 51.6

Age ≥65 years 47.8 64.2 48.1 48.4

Hemoglobin ≥12 g/dl 24.8 32.9 24.2 25.0

Prior HSCT 81.8 32.4 39.5 81.1

ECOG performance status 1 66.7 68.8 65.7 61.8

Race

White 81.2 73.0 69.3 80.0

Black/African–American 12.7 11.4 15.6 14.0

Not reported/other 6.1 15.7 15.1 6.0

Male sex 58.2 50.1 53.5 56.1

Type of MM

IgG 55.2 60.4 64.3 57.5

Light chain 21.8 15.7 15.4 20.7

Other 23.0 23.9 20.3 21.7

†Refractory to ≥2 IMiDs, 2 PIs and an anti-CD38 monoclonal antibody.
‡Refractory to 2 IMiDs and 1 PI; or 2 PIs and 1 IMiD; or 2 IMiDs and 2 PIs.
§≥1 del17p, t(14;16) or t(4;14).
¶ ISS stage was imputed for two observations in the MajesTEC-1 cohort.
ECOG: Eastern Cooperative Oncology Group; ESS: Effective sample size; HSCT: Hematopoietic stem cell transplantation; IMiD: Immunomodulatory drug; ISS: International Staging System;
LOT: Line of therapy; MM: Multiple myeloma; mo: Months; NOBS: Number of observation; PI: Proteasome inhibitor; RWPC: Real-world physician’s choice.

p < 0.0001; multivariable regression: HR [95% CI] = 0.33 [0.24–0.44], p < 0.0001; complete case: HR [95%
CI] = 0.36 [0.26–0.50], p < 0.0001).

Comparative effectiveness: fully adjusted model
Outcomes for the fully adjusted model were generally consistent with the adjusted primary analysis for each outcome
(Table 3). Median OS, PFS and TTNT were shorter in the RWPC cohort compared with patients treated with
teclistamab, with hazard ratios consistently in favor of teclistamab (OS HR [95% CI]: 0.79 [0.54–1.15]; p = 0.220;
PFS HR [95% CI]: 0.41 [0.31–0.55]; p < 0.0001; TTNT HR [95% CI]: 0.37 [0.26–0.51]; p < 0.0001).

Discussion
Randomized controlled trials are the gold standard for assessing safety and efficacy of novel clinical interventions;
however, such trials are not feasible in all situations, including in disease states that lack a standard of care or clinical
equipoise [22]. In the absence of an appropriate comparator, indirect treatment comparisons, which use an external
control arm from a real-world data source (such as the Flatiron Health database) and statistical methods to control for

10.57264/cer-2022-0186 J. Comp. Eff. Res. (2023) e220186
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Table 2. Treatments in the real-world physician’s choice of therapy cohort (≥9 patients; Flatiron
Health database).
Treatment regimen, n (%) n = 766

Dexamethasone, elotuzumab, pomalidomide 44 (5.7%)

Daratumumab, dexamethasone, pomalidomide 39 (5.1%)

Clinical study drug 37 (4.8%)

Carfilzomib, dexamethasone 32 (4.2%)

Carfilzomib, dexamethasone, pomalidomide 32 (4.2%)

Carfilzomib, cyclophosphamide, dexamethasone 30 (3.9%)

Carfilzomib, daratumumab, dexamethasone 21 (2.7%)

Dexamethasone, pomalidomide 18 (2.3%)

Bortezomib, daratumumab, dexamethasone 15 (2.0%)

Bortezomib, dexamethasone, selinexor 14 (1.8%)

Daratumumab, dexamethasone, lenalidomide 14 (1.8%)

Dexamethasone, isatuximab-Irfc, pomalidomide 14 (1.8%)

Dexamethasone, selinexor 13 (1.7%)

Dexamethasone, elotuzumab, lenalidomide 11 (1.4%)

Bortezomib, daratumumab, dexamethasone, pomalidomide 10 (1.3%)

Daratumumab, dexamethasone 10 (1.3%)

Belantamab mafodotin 9 (1.2%)

Carfilzomib, dexamethasone, lenalidomide 9 (1.2%)

Clinical study drug, dexamethasone 9 (1.2%)

Percentages are calculated with the number of participants in the all-treated analysis set as denominator (n = 766). Participants can be counted in
more than one regimen or combination if they have received more than one combination in their treatment before progression or death.

Table 3. Primary adjusted analysis and fully adjusted model for overall survival, progression-free survival and time to
next treatment.
Outcome/analysis Median (95% CI)

MajesTEC-1
Median (95% CI)
RWPC

HR (95% CI) p-value

OS

Unadjusted 18.27 (15.08–NR) 13.83 (12.32–15.67) 0.77 (0.58–1.02) 0.070

Primary analysis 18.27 (15.08–NR) 14.46 (12.29–18.56) 0.82 (0.59–1.14) 0.233

Fully adjusted model 18.27 (15.08–NR) 13.67 (11.30–18.92) 0.79 (0.54–1.15) 0.220

PFS

Unadjusted 11.30 (8.77–17.15) 3.91 (3.48–4.30) 0.42 (0.33–0.53) �0.0001

Primary analysis 11.30 (8.77–17.15) 3.65 (3.09–4.30) 0.43 (0.33–0.56) �0.0001

Fully adjusted model 11.30 (8.77–17.15) 3.38 (2.92–4.30) 0.41 (0.31–0.55) �0.0001

TTNT

Unadjusted NR (12.68–NR) 5.19 (4.63–5.75) 0.34 (0.26–0.45) �0.0001

Primary analysis NR (12.68–NR) 4.90 (4.07–5.88) 0.36 (0.27–0.49) �0.0001

Fully adjusted model NR (12.68–NR) 4.40 (3.55–5.72) 0.37 (0.26–0.51) �0.0001

HR: Hazard ratio; NR: Not reached; OS: Overall survival; PFS: Progression-free survival; RWPC: Real-world physician’s choice; TTNT: Time to next treatment.

baseline differences in patient populations, can be performed to assess the relative clinical benefits conferred by new
agents. These methodologies are also necessary for regulatory approvals. However, such comparisons can be biased
if there are significant differences in the characteristics of the populations being compared, so it is imperative to
ensure that nonrandomized populations are well balanced across all prognostic variables. The adjusted comparisons
reported here represent valuable evidence regarding the comparative effectiveness of teclistamab compared with
RWPC.

In the current study, we used IPTW to compare time-to-event outcomes with teclistamab (as assessed in
MajesTEC-1) versus RWPC (as assessed in the de-identified Flatiron Health database). We found numerically
better OS and significantly greater PFS and TTNT with teclistamab versus RWPC in patients with TCE RRMM

10.57264/cer-2022-0186
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who received ≥3 prior LOTs. These results were observed with the primary analysis as well as in sensitivity analyses
and the fully adjusted model, which included adjustment for five additional covariates. The consistency of the
results across all sensitivity analyses suggests that teclistamab represents a promising new treatment option for
patients with TCE RRMM.

The robustness of our findings was further enhanced by the strength of the RWPC control arm provided by the
Flatiron Health database. The long-term median follow-up in the RWPC cohort was 18.2 months, comprising
patients in the US setting, which aligned with the population from MajesTEC-1. The Flatiron Health database
has been recognized as having a regional population distribution similar to that of the US census and the National
Program of Cancer Registries [20]. Another key advantage of the Flatiron Health database is that it includes a wide
range of baseline clinical factors and longitudinal treatment sequences that enhanced the ability to accurately derive
patient characteristics and survival outcomes [20]. The Flatiron population has also been used as a comparator for
a clinical trial population in an analysis comparing outcomes in patients treated with ciltacabtagene autoleucel
versus those treated with RWPC in which the RWPC cohort was restricted to patients who had adequate organ
function, which is a general requirement for patients enrolled in clinical trials [15]. Additionally, the survival
outcomes observed in the RWPC cohort were consistent with those reported in other real-world cohorts of patients
with RRMM [23–25], further strengthening the validity of the current findings. Median OS, PFS and TTNT in
the unadjusted RWPC cohort in our study were 13.83 months (95% CI: 12.32–15.67), 3.91 months (95% CI:
3.48–4.30) and 5.19 months (95% CI: 4.63–5.75), respectively. Comparatively, median OS in the retrospective
MAMMOTH study (data cut-off: 2018) was 9.3 months (95% CI: 8.1–10.6) and median PFS was 3.4 months
(95% CI: 2.8–4.0) for patients who received a subsequent treatment after becoming refractory to an index regimen
containing an anti-CD38 mAb [23].

Our study does have some limitations. The Flatiron Health database lacks information on response outcomes
and whether patients included in the analysis received treatments prior to database entry. Due to the timing of
data collection, only a few patients received recently approved agents such as belantamab mafodotin, selinexor or
CAR-T therapies. As with any nonrandomized study, the potential for residual confounding cannot be excluded.
However, imbalances in important prognostic factors were able to be adjusted for using IPD from both cohorts, and
rigorous statistical methods were applied to ensure appropriate adjustment for confounding bias due to imbalances
in baseline characteristics between the cohorts. To ensure that the most important clinical factors were balanced
between the two populations, an evidence-informed process was used to select the covariates for adjustment, and
clinical experts were consulted at multiple stages of the analysis to ensure clinical validity of the chosen covariates.
Of all prognostic factors identified a priori, data for total plasmacytomas (including extramedullary plasmacytomas)
were not available and lactate dehydrogenase was not used due to a high percentage of missing data in the RWPC
cohort. Although 26% of patients in the Flatiron Health database had missing cytogenetic risk data, cytogenetic
risk was balanced after adjustment and imputation (as for all other baseline characteristics). In addition, patients
in MajesTEC-1 may have had access to better supportive care and been more regularly and strictly monitored for
factors such as disease progression and adherence than those in the RWPC cohort. This difference is especially
relevant for PFS outcomes; the level of monitoring could have improved outcomes in MajesTEC-1, and progression
data were more likely to be missing for participants in the RWPC cohort than in MajesTEC-1. To address this,
PFS outcomes considered the start of subsequent treatment as a progression event in the RWPC cohort, as the start
of a new LOT may have been more reliably reported than progression, but this may have led to an overestimation
of the time to progression for the RWPC cohort. Alternatively, the RW PFS definitions may have misclassified
progression for participants who initiated a new LOT for reasons other than progression; however, lack of efficacy
is most often the reason for initiating a new LOT at this late stage in a patient’s treatment journey.

Conclusion
Teclistamab showed improved effectiveness for OS, PFS and TTNT compared with RWPC in patients with TCE
RRMM who received ≥3 prior LOTs. The results of sensitivity analyses and the fully adjusted model analysis were
consistent with the adjusted primary analysis. These findings highlight the clinical benefit of teclistamab in patients
with TCE RRMM who have limited treatment options.
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Summary points

• Teclistamab is the first bispecific antibody targeting B-cell maturation antigen × CD3 approved for the treatment
of triple-class exposed (TCE) relapsed/refractory multiple myeloma (RRMM). Teclistamab was evaluated in the
multicohort Phase I/II MajesTEC-1 (NCT03145181/NCT04557098) trial in patients with TCE RRMM who had
received ≥3 prior lines of therapy.

• Trials in patients with TCE RRMM often use a single-arm design due to the lack of a standard of care and a
relatively small number of potential patients.

• An external control arm of patients treated with the real-world physician’s choice of therapy (RWPC) was created
using data from the Flatiron Health database; key eligibility criteria from MajesTEC-1 were applied.

• Baseline covariates were adjusted using inverse probability treatment weighting, and outcomes were analyzed as
time-to-event data using inverse probability treatment weighting adjusted Kaplan–Meier estimates and a
weighted Cox proportional hazards model.

• Patients treated with teclistamab had numerically better overall survival and significantly greater
progression-free survival and time to next treatment compared with those treated with RWPC.

• Results using the fully adjusted model, which adjusted for five additional baseline covariates, were consistent
with the primary analysis.

• In the absence of head-to-head trials comparing teclistamab with other treatments, this study demonstrated that
teclistamab offers clinical benefit over RWPC in patients with TCE RRMM who received ≥3 prior lines of therapy.
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