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Abstract

Background Teclistamab, a B-cell maturation antigen X CD3 bispecific antibody, is approved in patients with relapsed/
refractory multiple myeloma (RRMM) who have previously received an immunomodulatory agent, a proteasome inhibitor,
and an anti-CD38 antibody.

Objective We report the population pharmacokinetics of teclistamab administered intravenously and subcutaneously (SC)
and exposure—response relationships from the phase I/I1, first-in-human, open-label, multicenter MajesTEC-1 study.
Methods Phase I of MajesTEC-1 consisted of dose escalation and expansion at the recommended phase II dose (RP2D;
1.5 mg/kg SC weekly, preceded by step-up doses of 0.06 and 0.3 mg/kg); phase II investigated the efficacy of teclistamab
RP2D in patients with RRMM. Population pharmacokinetics and the impact of covariates on teclistamab systemic exposure
were assessed using a 2-compartment model with first-order absorption for SC and parallel time-independent and time-
dependent elimination pathways. Exposure—response analyses were conducted, including overall response rate (ORR),
duration of response (DoR), progression-free survival (PFS), overall survival (OS), and the incidence of grade >3 anemia,
neutropenia, lymphopenia, leukopenia, thrombocytopenia, and infection.

Results In total, 4840 measurable serum concentration samples from 338 pharmacokinetics-evaluable patients who received
teclistamab were analyzed. The typical population value of time-independent and time-dependent clearance were 0.449 L/day
and 0.547 L/day, respectively. The time-dependent clearance decreased rapidly to < 10% after 8 weeks of teclistamab treat-
ment. Patients who discontinue teclistamab after the 13th dose are expected to have a 50% reduction from C,,,,, in teclistamab
concentration at a median (5th to 95th percentile) time of 15 days (7-33 days) after T,,,, and a 97% reduction from C,,,,
in teclistamab concentration at a median time of 69 days (32-163 days) after 7,,,. Body weight, multiple myeloma type
(immunoglobulin G vs non—-immunoglobulin G), and International Staging System (ISS) stage (Il vs I and III vs I) were
statistically significant covariates on teclistamab pharmacokinetics; however, these covariates had no clinically relevant effect
on the efficacy of teclistamab at the RP2D. Across all doses, ORR approached a plateau at the concentration range associated
with RP2D, and in patients who received the RP2D, a flat exposure—response curve was observed. No apparent relationship
was observed between DoR, PFS, OS, and the incidence of grade >3 adverse events across the predicted exposure quartiles.
Conclusion Body weight, myeloma type, and ISS stage impacted systemic teclistamab exposure without any clinically
relevant effect on efficacy. The exposure-response analyses for ORR showed a positive trend with increasing teclistamab
systemic exposure, with a plateau at the RP2D, and there was no apparent exposure—response trend for safety or other efficacy
endpoints. These analyses support the RP2D of teclistamab in patients with RRMM.

Clinical Trial Registration NCT03145181 (phase I, 09 May 2017); NCT04557098 (phase II, 21 September 2020).
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1 Introduction

The introduction of immunomodulatory agents (IMiDs),
proteasome inhibitors (PIs), and anti-CD38 antibodies has
led to improved survival outcomes for patients with mul-
tiple myeloma [1]. However, outcomes remain suboptimal
for patients with relapsed/refractory disease [2, 3]; for these
patients, the remission duration decreases with each subse-
quent treatment regimen administered [1].

B-cell maturation antigen (BCMA) represents a promis-
ing new treatment target. Few BCMA-targeting agents are
currently approved for the treatment of heavily pretreated
patients with relapsed/refractory multiple myeloma (RRMM)
by the US Food and Drug Administration (FDA) and the
European Medicines Agency (EMA); these include teclis-
tamab and the chimeric antigen receptors T-cell (CAR-T)
therapies idecabtagene vicleucel and ciltacabtagene autoleu-
cel [4-9]. Patient access remains a challenge for CAR-T ther-
apy, and strict inclusion criteria may prohibit some patients
benefiting from promising overall response rates (ORR) of
67-83% [10-12]. Combined with the relatively modest ORR
observed with the BCMA-targeting antibody drug conjugate
belantamab mafodotin (31%) [13], which was recently with-
drawn from the US market at the request of the FDA, there
remains a significant unmet need for improved therapies for
heavily pretreated patients with RRMM.

Teclistamab is the first BCMA x CD3 bispecific antibody
approved for the treatment of triple-class—exposed RRMM.
Teclistamab redirects CD3+ T cells to mediate T-cell acti-
vation and subsequent lysis of BCMA-expressing multi-
ple myeloma cells [14]. MajesTEC-1 is a phase I/II trial
designed to identify the recommended phase II dose (RP2D)
of teclistamab in patients with RRMM who were relapsed,
refractory, or intolerant to established therapies (Clinical Tri-
als.gov identifier: NCT03145181) [15]. The pivotal phase
II portion of the trial (NCT04557098) assessed the efficacy
and safety of weekly teclistamab at the RP2D of 1.5 mg/kg
via subcutaneous (SC) injection, preceded by two step-up
doses of 0.06 mg/kg and 0.3 mg/kg, in patients with RRMM
who had progressed after at least three prior lines of therapy,
including those who were triple-class exposed (i.e., exposed
to a PI, an IMiD, and an anti-CD38 monoclonal antibody)
[16]. In patients who received the RP2D of teclistamab
across both phases of the trial, treatment resulted in a high
rate of deep and durable response in patients with triple-
class—exposed RRMM, and although adverse events (AEs)
were common, they were mainly of low grade and reversible
[15, 16]. Based on the results from the MajesTEC-1 trial,
teclistamab was approved by the EMA as a monotherapy
for the treatment of adult patients with RRMM who have
received at least three prior therapies, including an IMiD, a
PI, and an anti-CD38 antibody, and have demonstrated dis-
ease progression on the last line of therapy [6]. The FDA has
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also approved teclistamab for the treatment of patients with
RRMM after receiving four lines of prior therapy, including
a PI, an IMiD, and an anti-CD38 monoclonal antibody [9].

Here, we report the population pharmacokinetics (PK)
of teclistamab administered intravenously (IV) and SC and
the exposure—response relationships for efficacy and safety
in patients with RRMM treated in the MajesTEC-1 trial.

2 Methods
2.1 Study Design

The population PK and exposure—response analyses included
data from the phase I/II, first-in-human, open-label, multi-
center MajesTEC-1 trial (ClinicalTrials.gov: NCT03145181
[phase I]; NCT04557098 [phase I1]). The full study design has
been described previously [15, 16]. Briefly, the MajesTEC-1
study enrolled patients aged > 18 years with documented diag-
nosis of RRMM according to International Myeloma Working
Group criteria [17]. In phase I, patients must have relapsed
or been refractory or intolerant to established therapies [15].
In phase II, patients must have previously received at least
three lines of therapy (including an IMiD, a PI, and an anti-
CD38 antibody) and had progressive, measurable disease at
screening, as well as an Eastern Cooperative Oncology Group
(ECOG) performance status score of O or 1 [16].

The study consisted of 3 parts: phase I dose escala-
tion (part 1), phase I dose expansion at the RP2D (part 2),
and phase II dose expansion at the RP2D in patient
cohorts with an unmet medical need (part 3). Phase I dose
escalation consisted of teclistamab from 0.0003 mg/kg
up to 0.0192 mg/kg every 2 weeks (Q2W) IV, from
0.0192 mg/kg up to 0.01/0.06/0.24 mg/kg then 0.72 mg/kg
weekly (QW) IV, from 0.02 mg/kg then 0.08 mg/kg QW
SC to 0.06/0.3/1.5 mg/kg then 6 mg/kg SC, and a flat
dose of 2/6/30 mg followed by 150/300 mg QW/Q2W
SC. Phase I dose expansion investigated teclistamab at
0.01/0.06/0.24 mg/kg then 0.72 mg/kg QW IV and the SC
RP2D (SC 1.5 mg/kg QW, with the first treatment dose pre-
ceded by step-up doses of 0.06 mg/kg and 0.3 mg/kg). Phase
IT dose expansion investigated the RP2D in patients with
RRMM who were triple-class exposed and had previously
received three or more prior lines of therapy (cohort A)
and in patients who had received three or more prior lines
of therapy, including a PI, an IMiD, and an anti-CD38
antibody, as well as an anti-BCMA treatment with either
a CAR-T or antibody drug conjugate therapy (cohort C).
Patients received RP2D treatment until the occurrence of
disease progression, unacceptable toxicity, withdrawal of
consent, death, or the end of the study.

Serial PK sampling was conducted after the first full treat-
ment dose in cycle 1 and cycle 3 in phase I of the trial, while
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sparse PK sampling was used for phase II dose expansion.
Key elements regarding study doses and PK sampling are
summarized in Suppl. Table 1 (see electronic supplementary
material [ESM]).

2.2 Objectives and Analysis Populations

The aim of this analysis was to characterize the population
PK of teclistamab (IV and SC) in patients with RRMM and
to evaluate the effects of demographic characteristics, disease
characteristics, prior treatment, and other intrinsic or extrinsic
factors on teclistamab systemic exposure. Additional objec-
tives were to explore the exposure-response relationship
for selected efficacy endpoints, including ORR, duration of
response (DoR), progression-free survival (PFS), and overall
survival (OS), as well as to explore the exposure-response
relationship for selected safety endpoints, including the inci-
dence of grade >3 anemia, neutropenia, lymphopenia, leu-
kopenia, thrombocytopenia, and infection in patients who
received teclistamab SC. Response was assessed via inde-
pendent review committee per International Myeloma Work-
ing Group criteria [17] and AEs relevant to this analysis were
graded according to the National Cancer Institute Common
Terminology Criteria for Adverse Events version 4.03.

The population PK analysis included patients from the
phase I dose escalation and expansion and phase II dose
expansion (cohorts A and C [triple-class exposed and prior
BCMA-directed therapy]) portions of the MajesTEC-1 trial
who received at least one dose of teclistamab and had at least
one quantifiable teclistamab concentration. The PK data cut-
off was December 1, 2021.

Patients who received teclistamab SC dosing in the phase
I dose escalation and expansion and phase II dose expansion
(cohort A) portions of the MajesTEC-1 trial were included
in the exposure—response analysis for efficacy and safety.
Patients treated with the RP2D were the focus of the expo-
sure-response efficacy analysis. ORR, DoR, PFS, and OS
were assessed in patients who received the RP2D in the
phase I and II (cohort A) portions of the trial (N = 165).
ORR was also assessed in patients who received phase I
dosing in the SC cohorts in phase I of the trial (N = 92).
Safety was assessed in patients who received SC dosing in
phase I and II (cohort A) of the trial (N = 217), with a data
cutoff of March 16, 2022.

2.3 Population PK Model Development

The population PK base model was selected following com-
parisons among several structural models, including 1- and
2-compartment linear models, 1- and 2-compartment mod-
els with parallel linear and Michaelis-Menten elimination
pathways, a 2-compartment model with a parallel linear

and Michaelis-Menten elimination pathway as well as with
maximum capacity of the saturable clearance changes over
time, and a 2-compartment model with time-dependent and
time-independent clearance components.

Covariate relationships were identified using generalized
additive modeling [18] on base model parameters, which
were then tested using a stepwise covariate model. The
statistical criteria were p < 0.05 for the forward inclusion
step and p < 0.001 for the backward elimination step. The
covariates assessed in the population PK analysis included
demographic characteristics (body weight, age, sex, race,
region, and ethnicity [Hispanic vs non-Hispanic; Asian vs
non-Asian]), disease characteristics and biomarkers (baseline
total T cells, baseline soluble BCMA [sBCMA] and sSBCMA
over time, baseline bone marrow percentage of plasma cells,
baseline plasmacytoma, baseline type of myeloma, base-
line lesion number, baseline lytic lesion[s], baseline ECOG
status, baseline International Staging System [ISS] staging,
baseline revised ISS staging, and cytogenetic risk), clinical
characteristics (baseline creatinine clearance, baseline albu-
min, baseline alanine aminotransferase, baseline alkaline
phosphatase, renal function, and hepatic function), prior
treatment and refractory status (prior use of anti-CD38 anti-
bodies, daratumumab, anti—programmed cell-death protein
1 [PD-1]/anti—programmed cell death-ligand 1 antibodies,
anti-BCMA treatment, triple- and penta-refractory status, the
number of prior lines of therapy [<3 vs >3]), and antibod-
ies to teclistamab status. Body weight was included in the
structural model as covariates on the clearance and volume of
distribution parameters because body weight has been proven
to be a significant covariate on clearance and volume for most
IgG-based monoclonal antibodies [19-21].

Model selection was determined by graphical evalua-
tion, assessment of statistically significant differences in the
objective function value (OFV) between competing models
(nominal p < 0.001, showing a change in OFV of <10.83
with 1 degree of freedom under a chi-square distribution
[22]), and the stability of the models based on model conver-
gence and condition number. The performance of the final
PK model was further evaluated using prediction-corrected
visual predictive check (n = 1000 replicates) [23].

2.4 Exposure-Response Analysis

Individual exposure metrics were derived from the final
population PK model using individual empirical Bayes-
ian PK parameter estimates to support exposure—response
analyses for efficacy and safety. Predicted average concen-
tration of the first treatment dose (Cyye 15d0se) and predicted
trough concentration after the first four weekly treatment
doses (Cirough adoses) Were used to characterize the expo-
sure—response relationship for efficacy. The exposure met-
rics for exposure—response safety analyses were predicted
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maximum concentration following the first treatment dose
(Chnax.1stdose) @nd predicted maximum concentration follow-
ing the first four weekly treatment doses (C,,.x 4doses)-

The relationship between systemic teclistamab exposure
and ORR was evaluated by graphical exploration and logis-
tic regression. An exploratory bivariate logistic regression
analysis was conducted to assess any possible association
between systemic teclistamab exposure and ORR. The influ-
ence of prognostic factors such as baseline disease character-
istics and significant covariates for teclistamab PK, as identi-
fied in the population PK covariate analysis, on ORR were
further explored using multivariate logistic regression. The
time-to-event endpoints, OS, DoR, and PFS, were evaluated
by the Kaplan—-Meier method, stratified by tertiles of pre-
dicted PK exposure metrics. For patients who received RP2D
and non-RP2D SC in the phase I portion of the trial, the
exposure—response relationships for ORR were also explored.
The exposure—response relationships for safety were explored
according to exposure quartiles for selected AEs of interest,
which were grade >3 anemia, neutropenia, lymphopenia, leu-
kopenia, thrombocytopenia, and infection rate.

2.5 Software

The population PK analysis was performed using NON-
MEM (version 7.3.0, ICON Development Solutions LLC,
Ellicott City, MD, USA) [24] within the environment of
Perl-speaks-NONMEM (version 4.6.0). The first-order con-
ditional estimation with interaction was employed for all
model runs. Data management, exploratory analyses, diag-
nostic graphics, postprocessing of the data and NONMEM
outputs, and the exposure-response analysis were performed
using R software version 3.4.1 (R Foundation for Statistical
Computing, Vienna, Austria) [25].

3 Results
3.1 Population PK Modeling Analysis Results

The final dataset for population PK included a total of 4840
measurable serum teclistamab concentrations from 338 PK-
evaluable patients with RRMM. This included 83 patients
(1976 PK observations) who received teclistamab IV admin-
istration and 255 (2864 PK observations) who received SC
administration. Among the patients who received SC admin-
istration, 28 (604 PK observations) received doses <RP2D,
203 (1679 PK observations) received RP2D, 21 (502 PK
observations) received doses >RP2D, and three (79 PK
observations) received flat dosing.

The baseline disease characteristics and demograph-
ics for continuous and categorical covariates are shown
in Table 1. Patients had a median age of 64 years and a
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median body weight of 74.3 kg, and the majority were
white (83.4%), had normal or mild renal impairment
(75.2%), and had normal hepatic function (88.2%). The
number of patients with anti-teclistamab antibodies was
low (two patients).

3.2 Base PK Model

The final base PK model was a 2-compartment model with
first-order absorption and parallel time-independent and time-
dependent elimination pathways (Suppl Fig. 1, see ESM) [26,
27], with interindividual variability (ITV) introduced for time-
independent clearance, volume of distribution of the central
compartment, clearance associated with time-dependent
clearance, and first-order absorption rate constant. Inclusion
of IIV on intercompartmental clearance, first-order rate con-
stant for time-dependent clearance decrease over time, or F
was attempted, but models were either not convergent or had
significant increase in OFV. An additive model in the log-
scale can adequately describe residual variability.

Compared with the 1-compartment models tested or
I-compartment model with parallel linear and Michae-
lis—Menten elimination pathways, the 2-compartment
linear model greatly reduced OFV (> 700) and improved
goodness-of-fit (p < 0.00001), indicating an improved
model fit with the 2-compartment versus 1-compartment
model. Both the 2-compartment model with parallel linear
and Michaelis—Menten eliminations and the model with
parallel time-independent and time-dependent clearances
further reduced the OFV (p < 0.00001) compared with
the simple 2-compartment linear model. However, the
decrease in OFV was greater for the model with time-
dependent clearance than for the Michaelis—Menten
model. In addition, 2-compartment models with parallel
linear and Michaelis—Menten elimination pathways with
time-varying maximum velocity of the saturable clear-
ance process were also attempted, but this model resulted
in increased OFV and unstable parameters estimation.
Therefore, the 2-compartment model with parallel time-
independent and time-dependent clearance pathways was
selected as the final population PK base model.

3.3 Covariate Model

The covariate effects included in the final model were the
effect of body weight on time-independent clearance, volume
of distribution of the central compartment and volume of
distribution of the peripheral compartment, the effects of ISS
staging on time-independent clearance, and the effect of type
of myeloma (IgG vs non-IgG) on time-independent clearance
and clearance associated with time-dependent clearance.
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Table 1 Baseline demographics and characteristics

Characteristic Non-RP2D Non-RP2D SC RP2D SC phase I/Il  RP2D SC phase I Combined IV
IV(n=83) (n=52) (cohort A) (n =165) (cohort C) (n =38) and SC dosing
(n=338)

Median age 62.0 66.0 64.0 63.5 64.0
(range), years (24.0-82.0) (41.0-79.0) (33.0-84.0) (32.0-82.0) (24.0-84.0)
Sex, n (%)

Male 42 (50.6) 26 (50.0) 96 (58.2) 24 (63.2) 188 (55.6)

Female 41 (49.4) 26 (50.0) 69 (41.8) 14 (36.8) 150 (44.4)
Median weight (range), kg 75.0 76.7 73.0 78.5 74.3

(41.0-124) (43.8-133) (41.0-139) (43.7-125) (41.0-139)

Race, n (%)

White 71 (85.5) 43 (82.7) 134 (81.2) 34 (89.5) 282 (83.4)

African American/Black 3(3.6) 4.(7.7) 21 (12.7) 3(7.9) 3109.2)

Asian 2(24) 0(0.0) 3(1.8) 1(2.6) 6 (1.8)

Other 7(8.4) 5(9.6) 7(4.2) 0(0.0) 19 (5.6)
Renal function (mL/min/1.73 m?), n (%)

>90 23 (27.7) 15 (28.8) 48 (29.1) 15 (39.5) 101 (29.9)

>60 to <90 41 (49.4) 24 (46.2) 73 (44.2) 15 (39.5) 153 (45.3)

>30 to <60 19 (22.9) 13 (25.0) 43 (26.1) 8 (21.1) 83 (24.6)

<30 0(0.0) 0(0.0) 1(0.6) 0(0.0) 1(0.3)
Hepatic function, n (%)

Normal 76 (91.6) 46 (88.5) 143 (86.7) 33 (86.8) 298 (88.2)

Impaired® 7(8.4) 6 (11.5) 22 (13.3) 5(13.2) 40 (11.8)
Baseline extramedullary plasmacytoma, n (%)

0 75 (90.4) 48 (92.3) 137 (83.0) 27 (71.1) 287 (84.9)

>1 8(9.6) 4(7.7) 28 (17.0) 11 (28.9) 51(15.1)
Baseline ECOG score, n (%)

0 33 (39.8) 23 (44.2) 55(33.3) 10 (26.3) 121 (35.8)

1 50 (60.2) 29 (55.8) 109 (66.1) 28 (73.7) 216 (63.9)

3 0(0.0) 0(0.0) 1 (0.6) 0(0.0) 1(0.3)
Baseline ISS," 1 (%)

I 39 (47.0) 21 (40.4) 85 (51.5) 20 (52.6) 165 (48.8)

I 23 (27.7) 20 (38.5) 57 (34.5) 9(23.7) 109 (32.2)

I 21 (25.3) 9(17.3) 20 (11.9) 9(23.7) 59 (17.5)

Not reported 0(0.0) 2 (3.8) 3(1.9) 0 (0.0) 5(1.5)
Cytogenetic risk, n (%)

Standard risk 42 (50.6) 34 (65.4) 110 (66.7) 23 (60.5) 209 (61.8)

High risk® 23 (27.7) 9(17.3) 38 (23.0) 11 (28.9) 81 (24.0)

Not reported 18 (21.7) 9(17.3) 17 (10.3) 4 (10.5) 48 (14.2)
Number of lines of prior therapy, n (%)

<3 lines 13 (15.7) 8 (15.4) 43 (26.1) 4 (10.5) 68 (20.1)

>3 lines 70 (84.3) 44 (84.6) 122 (73.9) 34 (89.5) 270 (79.9)
Type of multiple myeloma, n (%)

IgG 34 (41.0) 30 (57.7) 91 (55.2) 18 (47.4) 173 (51.2)

Non-IgG 49 (59.0) 22 (42.3) 74 (44.8) 20 (52.6) 165 (48.8)
Bone marrow percentage of plasma cells, n (%)

<30 50 (60.2) 32 (61.5) 111 (67.3) 31 (81.6) 224 (66.3)

>30 to <60 7(8.4) 6 (11.5) 31 (18.8) 3(7.9) 47 (13.9)

>60 23 (27.7) 11 (21.2) 18 (10.9) 4 (10.5) 56 (16.6)

Not reported 3(3.6) 3(5.8) 5(3.0) 0(0.0) 11 (3.3)
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Table 1 (continued)

Characteristic Non-RP2D Non-RP2D SC RP2D SC phase /I RP2D SC phase I Combined IV
IVn=83) (n=52) (cohort A) (n =165) (cohort C) (n=38) and SC dosing
(n =338)

Triple refractory status, n (%)

Yes 69 (83.1) 38 (73.1) 128 (77.6) 32 (84.2) 267 (79.0)

Other 14 (16.9) 14 (26.9) 37 (22.4) 6 (15.8) 71 (21.0)
Drug product,® (%)

Received pivotal drug product for at least one 0 (0.0) 30 (57.7) 124 (75.2) 32 (84.2) 186 (55.0)

visit
All others 83 (100) 22 (42.3) 41 (24.8) 6 (15.8) 152 (45.0)

ECOG Eastern Cooperative Oncology Group, /gG immunoglobulin G, ISS International Staging System, IV intravenous, RP2D recommended
phase II dose (which is 1.5 mg/kg teclistamab SC administered weekly, with the first treatment dose preceded by step-up doses of 0.06 and
0.3 mg/kg), SC subcutaneous

2All patients with impaired hepatic function were of mild impairment based on National Cancer Institute Organ Dysfunction Working Group
criteria

Baseline ISS were derived based on the combination of serum $2-microglobulin and albumin
“High risk is defined by patients having t(4;14), t(14;16), or 17p deletion

4Pivotal drug products are available in 10 mg/mL and 90 mg/mL concentration formulations for step-up doses and treatment doses, respectively

Table 2 Parameter estimates of teclistamab for the final population PK model

Parameters, unit Estimate Relative standard  Interindividual variability Relative standard ~ Shrinkage (%)
error (%) (coefficient of variation, %) error (%)
CL, (L/day)? 0.449 8.87 53.6 14.3 14.4
Body weight 0.704 21.8
ISS 1T 1.31 7.83
ISS 11T 1.67 11.1
Non-IgG multiple myeloma 0.689 1.76
CL, (L/day)® 0.547 15.6 107 20.5 33.8
Non-IgG multiple myeloma 0.295 21.6
Vv, L) 4.13 4.40 48.8 50.6 29.5
Body weight 0.358 60.9
Kpgs (day™) 0.0292 13.0
Q (L/day) 0.0390 55.5
V, (L) 1.34 26.1
Body weight 1.40 25.5
K, (day™) 0.133 7.73 45.2 32.1 443
Bioavailability 0.718 7.38
Additive error term on the log- 41.7 4.35

scale (coefficient of variation, %)

CL, time-independent clearance, CL, clearance associated with time-dependent clearance (CL,) (which decreases over time through a first-order
rate), IgG immunoglobulin G, ISS International Staging System, K, first-order absorption rate constant, K¢ first-order rate constant for CL,
decrease over time, PK pharmacokinetic, Q intercompartmental clearance, V; volume of distribution of the central compartment, V, volume of
distribution of the peripheral compartment
0.704

“CLy (L day) = 0.449 x (Z2L ) X 1311551 x 16715511 x 0,689"PM =Pon-1s6
® CL,(L/day) = 0.547 X 0.295""MM=Nor=IsG and ;CL = CL, + CL, x ¢~00292xTimeindays)

0358
V(L) =413 x (B)

1.40
WyL) = 1.34 x ()

A\ Adis



Population Pharmacokinetics and Exposure—Response of Teclistamab

673

Age, years | i |
265 and <75 vs. <65 - —e—{ | 0.90 (0.81-1.00) (n = 117 vs. 180)
275 vs. <65 - —e—— | 0.93 (0.80-1.08) (n = 41 vs. 180)
Sex - | 1 |
Female vs. male 4 ;—Q—| : : 0.88 (0.80-0.97) (n = 150 vs. 188)
Race - : : :
Black vs. White | | ——@——  1.28 (1.08-1.50) (n = 31 vs. 282)
Other vs. White | H—e—— 1.14 (0.95-1.37) (n = 25 vs. 282)
Region A : : :
USA vs Western countries other than USA - I r—e— 1.08 (0.97-1.19) (n = 134 vs. 204)
Body weight, kg : : :
>62 to <74 vs. <62 - | H—eo—1 1.10 (0.96—1.26) (n = 83 vs. 86)
>74 to <85.5 vs. <62 4 | | —e—t— 1.19 (1.04-1.36) (n = 84 vs. 86)
>85.5 vs. <62 1 ! | 1.25 (1.09-1.42) (n = 85 vs. 86)
Baseline albumin, g/L 1 I 1 I
< median value vs. > median value - —e—i1 : 0.89 (0.81-0.98) (n = 163 vs. 175)
Renal function - : : :
Normal vs. mild L Fe— 1.03 (0.92-1.15) (n = 101 vs. 153)
Moderate or severe vs. mild 4 : I—.—:—| : 0.93 (0.83-1.05) (n = 84 vs. 153)
Hepatic function - I 1 I
Impaired vs. normal - —e— 0.94 (0.81-1.09) (n = 40 vs. 298)
Baseline ECOG performance status 1 : : :
0vs. 211 | H—e— | 1.07 (0.97-1.18) (n = 121 vs. 217)
Number of prior therapy lines - : : :
>3+ ' —e+— ! 0.97 (0.86-1.09) (n = 68 vs. 270)
Triple-refractory status - : : :
Other vs. yes - L —e— 1.03 (0.91-1.16) (n = 71 vs. 267)
Baseline type of myeloma - | ' |
IgG vs. non-IgG A o | ' | 0.68 (0.62-0.74) (n = 173 vs. 165)
Baseline ISS staging - : : :
Ilvs. |4 e | 0.83 (0.75-0.92) (n = 109 vs. 165)
vs. | 1 —o—) : I 0.71 (0.62-0.80) (n = 59 vs. 165)
Cytogenetic risk - | X :
High risk vs. standard risk - | —e— | 0.93 (0.83-1.05) (n = 81 vs. 209)
Baseline soluble BCMA - : : :
< median value vs. = median value A | —e— 1.12 (1.01-1.23) (n = 163 vs. 166)
Baseline bone marrow percent plasma cells, % A : : :
>30 to <60 vs. <30 1 h—e—H | 0.90 (0.78-1.04) (n = 47 vs. 224)
260 vs. <30 1 —— | | 0.81 (0.71-0.92) (n = 56 vs. 224)
Baseline plasmacytomas - : : :
21 vs. 0 1 P —— 1.01 (0.88-1.15) (n = 51 vs. 287)
075 170 115

Geometric mean ratio C

Fig. 1 Forest plot of subgroup analyses of the predicted average con-
centration of the first treatment dose (Cyye 15dose) PEr the RP2D dose.
Solid blue circle represents geometric mean ratio and error bar rep-
resents 95% CI. Dashed line represents reference value of 1. The
associated values are shown on the right column. The dashed ver-
tical lines refer to 0.8 and 1.25. Analyses assumed that all patients
included in the population PK analysis data set received 1.5 mg/kg

(point estimate and 95% CI)

ave, 1st dose

teclistamab SC administered weekly, with the first treatment dose pre-
ceded by step-up doses of 0.06 and 0.3 mg/kg. ECOG Eastern Coop-
erative Oncology Group, /gG immunoglobulin G, ISS International
Staging System, PK pharmacokinetic, RP2D recommended phase II
dose (1.5 mg/kg teclistamab SC administered weekly, with the first
treatment dose preceded by step-up doses of 0.06 and 0.3 mg/kg), SC
subcutaneous
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Fig.2 Exposure-response relationship of the overall response in
the phase I SC patients (phase I ORR; RP2D and non-RP2D) ver-
sus the predicted C, and C, Top panel: error bars
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are the 95% CI of ORR in the respective exposure tertile groups.
Shaded areas of the logistic regression plots represent the 95% CI of
the predicted ORR. Short vertical lines at the lower and upper part
of the plotting area represent the exposure metrics in nonresponders

3.4 Final PK Model

The final population PK parameter estimates along with
estimates of the included covariate effects are summarized
in Table 2. All model parameters were estimated well with
relative standard errors no greater than 30%, except for
intercompartmental clearance. The II'V of shrinkages of the
structural PK parameters were low to moderate; thus, esti-
mates of individual PK parameters were considered consist-
ent with disposition characteristics for a BCMA-targeting
bispecific antibody.

The typical population value of time-independent clear-
ance and clearance associated with time-dependent clear-
ance were 0.449 L/day and 0.547 L/day, respectively; the
first-order rate constant for clearance associated with time-
dependent clearance decrease over time was 0.0292 day~!.
The median time-dependent clearance of teclistamab was
approximately 43% of the total clearance at initial treatment
and decreased rapidly thereafter to <10% after week 8. The
typical values of intercompartmental clearance, volume of
distribution of the central compartment, and volume of dis-
tribution of the peripheral compartment were 0.039 L/day,
4.13 L, and 1.34 L, respectively. The typical value of first-
order absorption rate constant was approximately 0.133
day~!, and the typical value of the subcutaneous bioavail-
ability was 71.8%.

The evaluated performance of the final population PK
model is shown in Suppl. Fig. 2 (see ESM). The final
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and responders, respectively. C,,, ;a5 average concentration during

the first treatment dose, CI confidence interval, C,,,,e, sdoses trough
concentration after the first four weekly treatment doses (i.e., pre-
dose concentration of the fifth weekly treatment dose), ORR overall
response rate, RP2D recommended phase II dose (which is 1.5 mg/
kg teclistamab SC administered weekly, with the first treatment dose
preceded by step-up doses of 0.06 and 0.3 mg/kg), SC subcutaneous

population PK model adequately captured the median serum
concentration—time profile of teclistamab, as well as the
associated variabilities. These results suggest that the final
model described the observed data adequately.

3.5 PK Simulations

The simulated concentration—time profiles following RP2D
based on the final population PK model achieved 90%
of steady-state exposure after 12 weekly treatment doses
(Suppl. Fig. 3, see ESM). The mean accumulation ratio
between the first and thirteenth weekly treatment dose of
teclistamab 1.5 mg/kg was 4.2-fold for maximum concentra-
tion (C,,,), 4.1-fold for trough concentration (Cy,gn), and
5.3-fold for area under the curve for the dosing interval.
The median time to reach maximum concentration (7;,,) of
teclistamab after the first and thirteenth treatment doses were
139 (range 19-168) and 72 (range 24—168) hours, respec-
tively. Teclistamab clearance decreased over time, with a
mean maximal reduction from baseline to the thirteenth
treatment dose of 40.8% (coefficient of variation 56%).
Patients who discontinue teclistamab after the thirteenth
treatment dose are expected to have a 50% and 90% reduc-
tion from C,,,, in teclistamab concentration at a median (5th
to 95th percentile) time of 15 days (range 7-33) and 41 days
(range 19-103), respectively, after T,,,,,, and a 97% reduction
from C,,, in teclistamab concentration at a median time of

69 days (range 32—163) after T,,,,,.
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Fig.3 Exposure-response relationship of the overall response in
the patients who received the RP2D versus the predicted C,
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and Cyouen adosess TP panel: error bars are the 95% CI of ORR in

the respective exposure tertile groups. Shaded areas of the logistic
regression plots represent the 95% CI of the predicted ORR. Short
vertical lines at the lower and upper part of the plotting area repre-
sent the exposure metrics in nonresponders and responders, respec-
tively. Bottom panel: black dots are the individual exposure metrics

The model-predicted individual average concentration of
the first treatment dose (Cye 15d0se) WaS compared across
different strata for covariates at the RP2D (Fig. 1). No clini-
cally meaningful differences (<20-25%) in the exposure
to teclistamab were observed based on body weight for
weight-based dosing. High-weight groups tended to have
higher exposure, but the exposure range largely overlapped
across body weight subgroups. The following disease status
variables affected teclistamab exposure: multiple myeloma
type (IgG vs non-IgG) and ISS stage (II vs I and III vs I).
The simulated geometric mean C,, |05 Was approximately
32% lower in patients with IgG multiple myeloma compared
with those with non-IgG multiple myeloma, approximately
17% lower in patients with ISS stage Il compared with those
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predicted based on actual dosing and individual population PK model
parameter estimates. C, average concentration during the first

ave,Istdose
treatment dose, CI confidence interval, C,,,,o 440505 trough concentra-

tion after the first 4 weekly treatment doses, ORR overall response
rate, PK pharmacokinetic, RP2D recommended phase II dose (which
is 1.5 mg/kg teclistamab SC administered weekly, with the first treat-
ment dose preceded by step-up doses of 0.06 and 0.3 mg/kg), SC sub-
cutaneous

with ISS stage I, and approximately 29% lower in patients
with ISS stage III compared with those with ISS stage I.
Forest plots for predicted trough concentration after four
weekly treatment doses (Ciyygh 4doses) and predicted steady-
state trough concentration were also generated (data not
shown), and the results were similar to those from C, |gose-

3.6 Exposure-Response Efficacy

For 0.08-6 mg/kg SC doses in phase I, a positive expo-
sure—response relationship was observed for ORR as
responses at the concentration range associated with RP2D
approached a plateau (Fig. 2), supporting the selection of the
RP2D dose. Teclistamab exposure in responders (n = 61)
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N ORR-n (%) 95% CI
All subjects - |—?—| 165 104 (63.0) (55.2-70.4)
Body weight, kg — 1
<55 - :: 17 6(35.3) (14.2-61.7)
>55 to <85 - —eor— 103 63 (61.2) (51.1-70.6)
285 - —e— 45  35(77.8) (62.9-88.8)
Type of myeloma - :
IgG — —eo— 91 61 (67.0) (56.4-76.5)
Non-IgG | |—o—:—| 74 43(58.1) (46.1-69.5)
Baseline ISS |
= —e— 85 64 (75.3) (64.7-84.0)
Il I—Q:—| 57 32 (56.1) (42.4-69.3)
1= 11 20 7 (35.0) (15.4-59.2)
Cytogenetic risk — :
Standard risk —— 110 71 (64.5) (54.9-73.4)
High risk = —e+—— 38  23(60.5) (43.4-76.0)
Not reported — = : 17 10 (58.8) (32.9-81.6)
Baseline bone marrow % plasma cells - 1
<30 - l—:—o—| 111 75 (67.6) (58.0-76.1)
>30 to <60 - e 31 18 (58.1) (39.1-75.5)
260 — - — 18 8 (44.4) (21.5-69.2)
Not reported - 0: i 5 3 (60.0) (14.7-94.7)
Baseline extramedullary plasmacytomas - 1
0+ H-e— 137 94 (68.6) (60.1-76.3)
21 4 —e— : 28 10 (35.7) (18.6-55.9)
Baseline soluble BCMA - 1
< median value - L e 81  69(85.2) (75.6-92.1)
= median value - —e— 81 33 (40.7) (29.9-52.2)
Not reported — L. i 3 2 (66.7) (9.4-99.2)
Baseline CD25 expression | :
< median value - —to— 76 50 (65.8) (54.0-76.3)
= median value - |—|5—| 78 50 (64.1) (52.4-74.7)
Not reported — — 11 4(36.4) (10.9-69.2)
Baseline CD4+ T cell - !
< median value - I—Q:—| 40 23 (57.5) (40.9-73.0)
= median value - —e+— 40 24 (60.0) (43.3-75.1)
Not reported - |—:0—| 85 57 (67.1) (56.0-76.9)
Baseline CD8+ T cell — \
< median value - —o1 78 45 (57.7) (46.0-68.8)
> median value - — — 78 53(67.9)  (56.4-78.1)
Not reported — +@ 9 6 (66.7) (29.9-92.5)
Baseline PD-1 expression - :
< median value - h—e— 76 55 (72.4) (60.9-82.0)
= median value - —e— 78 45 (57.7) (46.0-68.8)
Not reported — : | 11 4 (36.4) (10.9-69.2)
Baseline total T cell - 1
< median value - I—Q—:—| 78 43 (55.1) (43.4-66.4)
> median value - F—eo— 78  55(70.5) (59.1-80.3)
Not reported — o 9 6 (66.7) (29.9-92.5)
I 1 I I I
0 25 50 75 100
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«Fig. 4 Subgroup analysis of RP2D ORR based on baseline charac-
teristics. Solid blue circle represents geometric mean ratio, and error
bar represents 95% CI. The dashed vertical line shows the overall
RP2D ORR of 62%. BCMA B-cell maturation antigen, CD cluster
of differentiation, CI confidence interval, /gG immunoglobulin G,
ISS International Staging System, ORR overall response rate, PD-1
programmed cell death protein 1, RP2D recommended phase II dose
(which is 1.5 mg/kg teclistamab SC administered weekly, with the
first treatment dose preceded by step-up doses of 0.06 and 0.3 mg/
kg), SC subcutaneous

and nonresponders (n = 31) overlapped when assessed by
either Cave,lstdose or Ctrough,4d0ses'

The exposure—response relationship for ORR in patients
who were administered teclistamab at the RP2D is shown
in Fig. 3. A near flat exposure—response relationship was
observed between ORR achieved at the RP2D and teclis-
tamab exposure. Responders and nonresponders had a com-
parable and overlapping exposure range. The clinical sub-
group analysis of ORR demonstrated that the clinical benefit
of teclistamab was largely consistent in patients treated with
the RP2D across subgroups (Fig. 4). Results from the logis-
tic univariate regression analysis showed that the associa-
tion between teclistamab exposure and the ORR achieved at
the RP2D was not statistically significant for C,, ;405 and
Cirough,4doses- Results from the multivariate regression analy-
sis indicated that the factors that were significantly associ-
ated with the ORR were baseline SBCMA (per ng/mL) (OR
0.99; 95% CI1 0.99-0.995; p < 0.001) and frequency of PD-1
expression on CD3+ T cells (OR 0.96; 95% CI 0.93-0.99;
p =0.0094).

At the RP2D, no apparent relationship was observed
between teclistamab exposure and DoR, PFS, and OS
(Fig. 5). The p-value for OS versus tertile groups of
Clrough adoses (P = 0.018) should be interpreted with caution
given that the upper 95% CI of the median OS was not esti-
mable due to data still maturing. Due to the overlapping
Kaplan—Meier curves, no definitive exposure—response
relationship in patients who received teclistamab SC across
all dosing levels in phases I and II was found; these results
were similar for DoR, PFS, and OS for patients who received
teclistamab SC across all dosing levels (Suppl. Fig. 4, see
ESM).

3.7 Exposure-Response Safety

In total, 217 patients received SC doses and were included
for the exposure—safety analyses (28 patients received
<RP2D, 160 received the RP2D, 21 received >RP2D, and
three received flat dosing). No apparent relationship was
observed in the incidence of grade >3 anemia, neutropenia,
lymphopenia, leukopenia, thrombocytopenia, or infections
across the predicted exposure quartiles (Fig. 6). However, a

decreasing trend in the incidence of anemia was observed,
with a highest rate observed in the lowest quartile group.

4 Discussion

In this report, we describe population PK and expo-
sure—response analyses for teclistamab in patients with RRMM
enrolled in the MajesTEC-1 study. Population PK and expo-
sure-response analyses are commonly used to inform dose
selection in drug development and support a product label.
The results reported here were used to support the approval of
teclistamab 1.5 mg/kg QW SC, with the first treatment dose
preceded by step-up doses of 0.06 mg/kg and 0.3 mg/kg in
patients with RRMM who have received prior treatment with
an IMiD, a PI, and an anti-CD38 antibody [6, 9].

The observed teclistamab serum concentration—time data
were adequately described by the 2-compartment model with
first-order absorption and parallel time-independent and
time-dependent elimination pathways. Combined population
PK data, including half-life and exposure analyses, support
the weekly dosing schedule for teclistamab at the RP2D of
1.5 mg/kg. The typical population values of time-independ-
ent clearance, clearance associated with time-dependent
clearance, intercompartmental clearance, volume of distribu-
tion of the central compartment, and volume of distribution
of the peripheral compartment in patients with a median
weight of 74 kg were 0.449 L/day, 0.547 L/day, 0.039 L/day,
4.13 L, and 1.34 L, respectively. The rate constant for the
clearance associated with time-dependent clearance decrease
over time was 0.0292 day™'. The typical values of first-order
absorption rate constant and SC bioavailability were 0.133
day~! and 71.8%, respectively. Patients who discontinue
teclistamab after the thirteenth treatment dose are expected
to have a 50% reduction from C,,,, in teclistamab concen-
tration at a median (5th to 95th percentile) time of 15 days
(7-33) after T,,,, and a 97% reduction from C,,, in teclis-
tamab concentration at a median time of 69 days (32-163)
after T,,,,.. Of note, C,,,, was approximately 4-5 times lower
with SC dosing compared with IV dosing in this study [15].
Body weight, type of myeloma (IgG vs non-IgG), and ISS
stage were statistically significant covariates on the teclis-
tamab PK. ISS stage was a significant covariate on teclis-
tamab PK while sSBCMA was only a significant covariate
in response analyses. This finding suggests that disease sta-
tus may have a larger impact on teclistamab PK than target
binding.

The immunogenicity analysis population in the
MajesTEC-1 study comprised 321 patients who were anti-
drug antibody (ADA)-evaluable with one or more post-
dose ADA sample. Of the 321 patients, two (one receiving
teclistamab I'V and one receiving teclistamab SC) developed
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ADAs. These ADAs had a low titer of 20 and seemed to have
no impact on safety. Both subject-level positive immune
response and time-varying positive immune response were
assessed in a sensitivity analysis using the final model, and
there were no significant effects found on PK. In addition,
the PK profile of patients with ADAs was within the range of
observed PK profiles when compared with patients who did
not develop ADAs. Based on available PK data, these ADAs
did not seem to impact the PK of teclistamab.

Observed IgG concentrations are much higher in the IgG
subtype compared with non-IgG subtypes of myeloma since
the malignant cells of multiple myeloma patients can pro-
duce excessive amounts of monoclonal immunoglobulin,
including IgG. The different IgG concentrations between
IgG versus non-IgG subtypes could potentially contribute
to the different catabolic rate observed for immunoglobulins
(and teclistamab), belonging to the IgG category. Higher IgG
concentrations are associated with higher elimination rate,
where the excessive IgG saturates the neonatal Fc receptor
(FcRn)-mediated recycling pathway of IgG and therefore
leads to increased IgG (teclistamab) clearance and decreased
exposures [28, 29]. This mechanistic explanation likely
accounts for the difference in teclistamab concentrations
between participants with non-IgG versus IgG subtypes of
multiple myeloma. This aligns with findings reported for
daratumumab [30-32].

Various base PK models, including quasi—steady-state
target-mediated drug disposition (TMDD) models, were
investigated to fit the teclistamab serum concentration—time
data. Quasi—steady-state models improved the data fit for
low teclistamab concentrations, which indicates the pres-
ence of TMDD (higher clearance at lower concentration) for
teclistamab PK. However, while it addressed the bias in the
low concentration values, the target concentration turnover
may not be reliably estimated with only fitting the free drug
concentration. The model also did not account for the con-
tribution of target cell killing and effects of disease status
on PK. Models relating time-dependent teclistamab clear-
ance to time-varying SBCMA were also tested, as a rapid
decrease in total SBCMA was observed in most responders
within the first month of treatment in MajesTEC-1, and a
greater reduction in SBCMA tended to occur in patients with
deeper responses to teclistamab at the RP2D and in phase
I dosing. Responders to teclistamab also showed a trend of
sBCMA reduction over time. However, these models had
significant increases in OFV. Soluble BCMA (baseline and
time-variable) was not identified as an influencing covariate
in a teclistamab population PK model. However, baseline
sBCMA was identified as one of the prognostic factors that
were significantly associated with ORR.

The model with time-dependent clearance was an
approximation of TMDD equations [33], which includes a
TMDD component, as well as a dynamic circular interaction
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between PK exposure and disease burden and ISS stage. The
current model included PK effects on disease progression
and a feedback loop from disease status to PK. The assump-
tion for this approximation seems to hold given the antitu-
mor activity of teclistamab, a BCMA x CD38 bispecific
antibody. The mechanistic explanation for the decrease in
monoclonal antibody clearance over the course of treatment
may be associated with improvements in time-varying covar-
iates related to disease severity and cancer-related cachexia,
as shown with nivolumab [34, 35]. Inflammatory response
related to cytokine release syndrome (CRS) is unlikely to
affect teclistamab clearance since the cytokine release hap-
pened early in cycle 1 and was transient.

Step-up doses were used to mitigate the risk of severe
CRS in the MajesTEC-1 study. The first step-up dose of
0.06 mg/kg was selected based on the observation of pre-
dominantly grade 1 CRS after this dose, with both grade 1
and 2 CRS observed at a dose of 0.08 mg/kg SC. CRS data
across cohorts suggest that after the initial dose, subsequent
step ups of up to six-fold are tolerable. The second step-up
dose of 0.3 mg/kg was selected as a five-fold step up from
0.06 mg/kg, and the weekly dose of 1.5 mg/kg is a five-fold
step up from this second dose. Although CRS was com-
monly reported in the study, these events were mainly low
grade and clinically manageable [16]. Based on the results
shown from this analysis, the RP2D of teclistamab, with the
first dose preceded by step-up doses, is appropriate, with a
near flat trend for ORR in patients who received the RP2D
and no apparent relationship between exposure and the inci-
dence of the assessed AEs.

Absolute lymphocyte count is unlikely to affect teclis-
tamab clearance since the decline of lymphocytes happened
early during step-up dosing and was transient. Ethnicity
(Asian vs non-Asian) was assessed in a sensitivity analysis
using the final PK model. The analysis did not find ethnicity
to have a significant effect on teclistamab clearance.

Cave,lstdose’ Ctrough,4doses’ Cmax,lstdose and Cmax,4doses were
used for exposure—response efficacy and safety analyses to
maximize the number of patients included, avoiding potential
bias caused by exclusion of nonresponders with early discon-
tinuation, and to reduce the potential for confounding expo-
sure—response relationships due to the time-varying clearance
because of disease status improvement following treatment
[36-38]. For phase I dosing of 0.08-6 mg/kg SC, a positive
exposure—response relationship was observed for ORR, and
the ORR approached a plateau at the concentration range
associated with RP2D. Importantly, at the RP2D, responders
and nonresponders had comparable and overlapping exposure
ranges and DoR, PES, and OS were not significantly correlated
with teclistamab exposures. Taken together, these findings sup-
port the selection of teclistamab at 1.5 mg/kg SC administered
weekly for the treatment of patients with RRMM.
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concentration of the fifth weekly treatment dose), DoR duration of

The prognostic factors that were significantly associated
with ORR in the multivariate analysis were baseline SBCMA
and PD-1 expression, where patients with lower SBCMA or
PD-1 expression tended to respond better than those with
higher sSBCMA or PD-1 expression. Other investigated fac-
tors did not significantly affect the ORR response, including

679
T =72 T3
[
.9? 100
8=
o 75
Q.
@ 9 50
8 (0]
Lo 25
SE p=0.81
@ 0
0 3 6 9 12 15 18 21
Duration of response (months)
31 29 25 22 8 3 1 0]
T2 40 39 33 25 11 4 2 0
33 33 31 27 16 10 4 2
T =T2 =73
c
S~ 1007
Qo 75 —H_H_‘-‘—H—._
D> Th,
°T® Ty
25 50 e
oc
8 [0]
Lo 25
g2 p=025
@ 0
0 3 6 9 12 15 18 21
Progression-free survival (months)
49 35 30 23 15 4 1 0
T2 48 40 35 28 21 6 3 0
48 35 33 30 28 12 6 2
T1 =T2 T3
g 1O e
[=)
° 75 =
©
o 50
[&]
2
2 25
a p=0.018
0

0 3 6 9 12 15 18 21
Overall survival (months)

49 43 37 35 26 9 3
T2 48 44 43 39 30 10 4
48 43 39 36 33 17 7

N O O

response, OS overall survival, PFS progression-free survival, RP2D
recommended phase II dose (which is 1.5 mg/kg teclistamab SC
administered weekly, with the first treatment dose preceded by step-
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body weight, type of multiple myeloma, and ISS stage. PD-1
is not a unique phenotypic marker for exhausted T cells
and can also be expressed by activated T cells [39]. There-
fore, additional characterization is needed to understand the
phenotype of PD-1-expressing T cells at baseline. A rapid
decrease in total SBCMA was observed in most responders
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Fig.6 (continued)

within the first month of treatment, and a greater reduction
in sSBCMA tended to occur in patients with deeper responses
to teclistamab at the RP2D and in phase I dosing [15, 16].
Responders to teclistamab also showed a trend of SBCMA
reduction over time. It should be noted that SBCMA (base-
line and time-variable) was not identified as an influencing
covariate on teclistamab exposure in the population PK anal-
ysis. These results are consistent with recent findings from
teclistamab and talquetamab monotherapy studies showing
that SBCMA baseline level correlates with tumor burden and
changes in SBCMA correlated with clinical activity in patients
with RRMM [40, 41]. Patients with deep responses tended to
have higher magnitudes of sSBCMA reduction from baseline
compared with patients with other responses or no response
[40]. Moreover, it has been shown that high sSBCMA levels
are associated with disease characteristics, including baseline
proportion of plasma cells in bone marrow, plasmacytoma,
and ISS stage, suggesting that SBCMA could be a marker
of disease burden. Change in SBCMA levels correlates well
with drug response and disease progression, recommending
it as a valuable marker for response in patients with multiple
myeloma [40, 41].
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No apparent exposure-response relationship was
observed in the incidence of grade >3 anemia, neutropenia,
lymphopenia, leukopenia, thrombocytopenia, and infec-
tions across the predicted exposure quartiles in patients
who received teclistamab SC. The incidence of grade >3
anemia appeared to decrease with higher teclistamab expo-
sure, which is likely due to confounding between ISS stage
and exposure. Worse ISS stage tended to have higher inci-
dences of grade >3 anemia and thrombocytopenia. How-
ever, worse ISS stage was associated with lower exposure
in the population PK analysis. Another possible explanation
was patients with treatment-emergent AEs tended to have
dose interruptions or delays, which led to lower exposure in
these patients. Overall, the exposure-response analyses on
safety endpoints did not identify any safety concerns with
the RP2D of teclistamab at 1.5 mg/kg SC QW.

The currently available data supports weight-based dos-
ing for teclistamab. Body weight is a statistically significant
covariate for teclistamab clearance and volume of distribu-
tion in the population PK model, that is, higher clearance
and volume of distribution are associated with higher body
weight. This aligns with the well-established impact of body
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weight on pharmacokinetics for monoclonal antibodies and
bispecific antibodies as reported in previous studies [22, 30,
42]. Because teclistamab was administered using a weight-
based dose in MajesTEC-1, no clinically meaningful differ-
ences (<20-25%) in teclistamab exposure were observed
in patients across different body weights. Further clinical
efficacy subgroup analyses and ER analyses demonstrated
that body weight had no clinically relevant effect on efficacy
at the recommended dose regimen. Overall, the population
PK and exposure-response analyses provided scientific sup-
port for body weight-based dosing for teclistamab in the
current study.

In MajesTEC-1, patients who achieved and sustained a
response were given the option to transition to a less fre-
quent dosing schedule. Most patients who switched to less
frequent dosing maintained deep responses. No new safety
signals have emerged, and rates of new grade > 3 infections
decreased with time [43, 44]. This adjustment provided
increased convenience and flexibility for patients, physi-
cians, and caregivers.

The PK sample collection in MajesTEC-1 was intensive
in phase I and sparse in phase II. Spare PK sampling was
used to make PK assessments feasible and less burdensome
for patients. Despite the PK sampling schedule, the teclis-
tamab PK model characterized the exposure and change in
clearance over time, corresponding well to the TMDD and
disease burden. It should also be noted that PK metrics may
be confounded by disease severity and treatment outcome;
to mitigate against this, this study used both steady state and
first dose exposure metrics for exposure—responses analyses,
building confidence in these results.

5 Conclusion

Teclistamab population PK showed that body weight, mye-
loma type, and ISS stage may impact exposure; however,
these factors did not have a clinically relevant effect on
efficacy. sSBCMA was not a significant covariate impact-
ing teclistamab exposure. The exposure—response analy-
ses for ORR showed a positive trend, with a plateau at the
RP2D. There was no apparent exposure—response trend
between teclistamab exposure and grade >3 hematologic
and infection AEs. Overall, these analyses support the
RP2D of teclistamab (1.5 mg/kg SC administered weekly,
with the first treatment dose preceded by step-up doses of
0.06 mg/kg and 0.3 mg/kg) for the treatment of patients
with RRMM.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11523-023-00989-z.
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