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Abstract

Zolbetuximab is a first-in-class chimeric (mouse/human) monoclonal antibody targeted to the tight junction protein claudin 18.2
(CLDN18.2), an emerging biomarker in gastric/gastroesophageal junction (G/GEJ) cancer. This review summarizes the clinical phar-
macology of zolbetuximab on the basis of available clinical trial data. Population pharmacokinetics (PK) were evaluated using data
from eight clinical studies (n = 714). Zolbetuximab PK following intravenous administration was described by a two-compartment
model with linear and time-dependent clearance components. On the basis of simulations using the 800/600 mg/m? every 3 weeks
(Q3W) dosing regimen from phase 3 trials, gastrectomy (versus no gastrectomy) was predicted to increase zolbetuximab Ci,,1, by
> 50%, but without apparent effects on the benefit-risk profile of zolbetuximab. No dose adjustments are necessary for individuals
with mild/moderate renal impairment or mild hepatic impairment. Zolbetuximab PK was not different among the ethnicities evaluated
(White, Asian, Chinese, Japanese, Korean). There were no apparent safety or PK ramifications of zolbetuximab coadministration with
oxaliplatin or 5-fluorouracil. The incidence of antidrug antibodies to zolbetuximab was low, with no apparent clinical consequence.
Exposure-response analysis suggested that higher zolbetuximab exposures may prolong survival outcomes but may also increase
the probability of experiencing gastrointestinal events and infusion-related reactions. A proposed alternative 800/400 mg/m? every
2 weeks (Q2W) regimen for use in combination with Q2W chemotherapy was shown to have comparable safety and efficacy to the
800/600 mg/m? Q3W regimen. Zolbetuximab, the first and only approved therapy targeted to CLDN18.2, is a valuable new treatment
option for patients with CLDN18.2-positive, locally advanced unresectable or metastatic G/GEJ cancer.
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1 Introduction

Gastric/gastroesophageal junction (G/GEJ) adenocarci-
noma is a type of cancer with high global prevalence and
mortality burden. According to 2022 GLOBOCAN data,
stomach cancer was ranked as the fifth most commonly
diagnosed cancer (4.9% of all cancers) and the fifth lead-
ing cause of cancer-related death (6.8% of all cancer-related
deaths) worldwide [1]. The highest population incidence
rates for stomach cancer (per 100,000 people, male/female)
are in Eastern Asia (23.0/9.7), Eastern Europe (16.2/7.7),
South America (12.8/6.1), and Western Asia (11.0/5.8) [1].
Unfortunately, because of the ambiguity of gastric cancer
symptoms, the great majority of cases are diagnosed at an
advanced stage [2, 3]. There remains an urgent need for
new, effective therapies to address locally advanced unre-
sectable or metastatic disease. Standard first-line therapy
with fluoropyrimidine- and platinum-based chemotherapy,
such as mFOLFOX6 (modified 5-fluorouracil [5-FU], leu-
covorin [or folinic acid], and oxaliplatin), is associated with
a median survival of approximately 1 year [4—7]. Targeted
treatments are a promising option for the future of advanced
gastric cancer management, particularly as research efforts
continue to uncover new clinically relevant biomarkers and
genomic data. To date, clinically promising approaches have
included monoclonal antibodies directed against molecular
targets such as human epidermal growth factor receptor 2
(HER?2), programmed cell death protein 1, and epidermal
growth factor receptor [8].

The tight junction protein claudin 18.2 (CLDN18.2) has
emerged as a promising new biomarker in G/GEJ cancer
[9]. CLDN18.2 is expressed almost exclusively in the gas-
tric mucosa and no other healthy tissues [8, 10]. Expres-
sion is often retained following malignant transformation
of cells, which makes it a useful therapeutic target [8]. A
recent analysis found the prevalence of CLDN18.2 positivity
among individuals with G/GEJ adenocarcinoma to be 44%
on the basis of a cutoff of moderate (2+) and/or strong (3+)
staining intensity in > 75% of tumor cells [11]. Other stud-
ies, some using different positivity criteria, have reported
CLDN18.2 prevalence rates in gastric tumors of 46.5%
(= 75% cutoft for 2+ or 3+ staining intensity) [12], 87% (at
least 1+ intensity in any portion of tumor cells) [13], 52%
(cutoff of > 40%, 2+ or 3+ staining intensity) [13], and 72%
(cutoff of > 70%, 2+ or 3+ staining intensity) [14].

Zolbetuximab is a first-in-class chimeric (mouse/human)
monoclonal antibody targeted to CLDN18.2 [15]. Zolbetuxi-
mab has been developed as a first-line treatment in com-
bination with fluoropyrimidine- and platinum-containing
chemotherapy for patients with locally advanced unresect-
able or metastatic G/GEJ adenocarcinoma whose tumors are
CLDN18.2-positive and HER2-negative. In March 2024,
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zolbetuximab (Vyloy®; Astellas Pharma, Inc.) received
approval from Japan’s Ministry of Health, Labour and Wel-
fare, making it the first and only approved therapy targeted
to CLDN18.2. Approvals followed in August by the Medi-
cines and Healthcare products Regulatory Agency in the
United Kingdom, in September by the European Medicines
Agency in the European Union and the Ministry of Food
and Drug Safety in Korea, in October by the US Food and
Drug Administration, and in January 2025 by the National
Medical Products Administration in China. These regulatory
actions were supported by data from the phase 3 SPOT-
LIGHT [15] and GLOW [16] studies, which demonstrated
similar and statistically significant reductions in disease pro-
gression or death (—25% for SPOTLIGHT and —31% for
GLOW) and risk of death (—25% and —23%, respectively)
in patients with CLDN18.2-positive, HER2-negative, locally
advanced unresectable or metastatic G/GEJ adenocarcinoma
who received zolbetuximab plus chemotherapy compared
with placebo plus chemotherapy.

A total of nine clinical studies (Supplementary Table 1
in the Online Resource) have investigated the use of zol-
betuximab in adult patients with advanced adenocarcinoma
of the stomach, esophagus, or GEJ with CLDN18.2 expres-
sion. This review summarizes the clinical pharmacology
of zolbetuximab on the basis of available data, including
population pharmacokinetics (PK) and the impact of various
covariates, PK effects on concomitant chemotherapy, effects
of organ impairment and ethnicity on zolbetuximab PK,
exposure-response analyses for efficacy and safety, effect
of zolbetuximab on the QTcF interval, and incidence and
ramifications of antidrug antibodies (ADAs).

2 Population PK

Population PK (PopPK) modeling of zolbetuximab was
performed using data from 714 individuals with advanced
adenocarcinoma of the stomach, esophagus, or GEJ
(CLDN18.2-positive tumors) across eight clinical studies
(three phase 1 studies; the phase 2 studies MONO [17],
FAST [14], and ILUSTRO [18]; and the phase 3 stud-
ies SPOTLIGHT [15] and GLOW [16]; Supplementary
Table 1 in the Online Resource). An initial PopPK model
was developed on the basis of a two-compartment model
with first-order elimination. Subsequently, a revised model
with empirically decaying zolbetuximab clearance (CL)
was developed to assess the time dependency of zolbetuxi-
mab CL. In this revised model, zolbetuximab PK following
intravenous (IV) infusion administration was described by
a two-compartment model with linear and time-dependent
CL components. Despite using a different model structure
with associated changes in covariates, the revised model had
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similar estimations of key PK parameters such as the average
concentration throughout treatment (C,,) and the maximum
concentration (Cy,,,) after the first dose (C,,, 15). However,
this revised model better characterized the zolbetuximab PK
profile, especially for time-dependent changes, and was thus
selected as the final model [19].

Model-estimated metrics of zolbetuximab exposure based
on the dosing regimen used in zolbetuximab phase 3 stud-
ies (800 mg/m? loading dose followed by 600 mg/m? every
3 weeks; 800/600 mg/m? Q3W) are presented in Table 1. The
loading dose of 800 mg/m? was used to achieve higher median
trough concentration (Cy,,ep) and G, during the initial cycles
when compared with 600 mg/m? as the initial dose. Steady
state was achieved by 24 weeks, with a mean (standard devia-
tion [SD]) C,,,« and area under the concentration-time curve
(AUC) from the time of dosing to the start of the next dosing
interval (AUC,) of 453 (82) pg/mL and 4125 (1169) day X ug/
mL, respectively. Zolbetuximab CL decreased over time, with
a maximal reduction from baseline of 57.6%, resulting in a
population mean steady-state clearance (CL) of 0.0117 L/h.
The estimated volume of distribution was 5.53 L and estimated
elimination half-life ranged from 7.6 to 15.2 days. Taking the
loading dose into account, simulations showed a mean (SD)
accumulation ratio of 1.96 (0.53) for zolbetuximab AUC from
the time of dosing to 21 days after dosing (AUC,4). There was
no suggested accumulation in C,,, of zolbetuximab (mean
[SD] accumulation ratio, 1.01 [0.12]).

On the basis of simulations conducted for the 800/600 mg/m?
Q3W dosing regimen, prior patient gastrectomy (versus no
prior gastrectomy) was predicted to increase zolbetuximab
Cirougn (after the first dose and at steady state) by > 50%
(50-114%). Patients with prior gastrectomy also demonstrated
higher AUC (34% and 26% for AUC,,, after the first dose
and at steady state, respectively) and higher C,,, (30%) com-
pared with those without prior gastrectomy, while C,,, was
comparable for prior gastrectomy versus no prior gastrectomy
(=9% and 2% difference for C,,, | and C,,,,, - respectively).
Despite these differences, on the basis of clinical findings,
the observed variations in drug exposure are not anticipated
to adversely affect the benefit-risk profile of zolbetuximab.
Gastrectomy status did not notably affect adverse event (AE)
incidence or study drug discontinuation in clinical trials. With
regard to efficacy, a slight trend toward greater benefit was
observed for study participants with prior gastrectomy com-
pared with those without prior gastrectomy. Consequently, no
dose adjustment is deemed necessary for patients with prior
gastrectomy who are treated with zolbetuximab.

For all other covariates assessed (body surface area [Sth
and 95th percentiles], serum albumin [5th and 95th percen-
tiles], hemoglobin [Sth and 95th percentiles], total bilirubin
[5th and 95th percentiles], and female sex), geometric mean
ratios (GMRs) of exposure metrics were predicted to be within
or near 0.80- to 1.25-fold relative to a reference population.
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Table 1 Model-estimated exposure metrics of zolbetuximab
(800/600 mg/m* Q3W)
Mean (SD) First dose (800 mg/ Steady state

m’) (600 mg/m?

Q3W)

Cax (Ug/mL) 454 (87) 453 (82)
AUC, 4 (day X pg/mL) 2176 (606) 4125 (1169)
Cirougn (g/mL) 36.8 (23.2) 114 (50)
Cuye (ug/mL) 158 (48)

First dose simulation was for a 3-week interval after the first dose.
For steady state, simulation was for a 3-week interval from weeks 28
to 31.

AUC,,, area under the concentration-time curve from the time of dos-
ing to 21 days after dosing, C,, average concentration, C,,,. maxi-
mum concentration, C,,,,,, trough concentration immediately prior
to dosing with multiple dosings, Q3W every 3 weeks, SD standard
deviation

3 PK Effects of Concomitant Therapy

Zolbetuximab is not a cytokine modulator, there are no
known effects of its mechanism of action on cytochrome
P450 or drug transporters, and the risk of drug—drug inter-
actions is considered low. Yet, given that zolbetuximab is
evaluated in combination with fluoropyrimidine- and plat-
inum-containing chemotherapy, potential PK interactions
were assessed in cohort 2 of ILUSTRO [18], in which par-
ticipants with CLDN18.2-positive, HER2-negative, locally
advanced unresectable or metastatic G/GEJ adenocarci-
noma received zolbetuximab in combination with mFOL-
FOX6. Blood samples to determine plasma oxaliplatin
(measured as total platinum and free platinum) and 5-FU
concentrations were collected after dosing mFOLFOX6 on
cycle 1 day 1 (without zolbetuximab, which was started on
cycle 1 day 3) and cycle 2 day 1 (with zolbetuximab) and
analyzed using validated assays.

Coadministration of zolbetuximab with oxaliplatin
appeared to slightly increase the AUC,y; , (dose-normal-
ized AUC from the time of dosing to 24 h postdosing) of
total platinum and free platinum by about 10-16%. The
geometric least squares mean (GLSM) ratios of total plati-
num and free platinum were 110.64% (90% confidence
interval [CI] 103.08%, 118.76%) and 116.08% (90% CI
103.53%, 130.15%), respectively. Coadministration of zol-
betuximab with oxaliplatin appeared to increase Cy . p
(dose-normalized C,,,,) of free platinum (by about 30%)
but not total platinum. The GLSM ratios of total plati-
num and free platinum were 107.41% (90% CI 99.56%,
115.88%) and 130.43% (90% CI 111.56%, 152.49%),
respectively [18]. The mean plasma concentration-time
profiles of total platinum and free platinum after adminis-
tration of oxaliplatin alone (as part of mFOLFOX6) and in
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the presence of zolbetuximab are shown in Supplementary
Fig. 1 (see Online Resource).

The apparent increase in platinum exposure may be
attributed to the nonrandomized, one-sequence crossover
study design, as the “without zolbetuximab” samples were
drawn on day 1 of the first cycle and the “with zolbetuxi-
mab” samples were drawn on day 1 of the second cycle. In
phase 3 trials of zolbetuximab combined with chemotherapy,
there was no evidence for clinical safety implications related
to increased platinum exposure. Rates of permanent discon-
tinuation or dose interruption of oxaliplatin therapy were not
significantly different between zolbetuximab plus chemo-
therapy and placebo plus chemotherapy groups. Although
these rates were numerically higher in the zolbetuximab
plus chemotherapy group compared with the placebo plus
chemotherapy group (up to 2.9%), this difference was pre-
dominantly owing to gastrointestinal AEs, which are known
toxicities of zolbetuximab and chemotherapy. There were no
differences between groups for other AE categories, includ-
ing chemotherapy-specific AEs (e.g., peripheral sensory
neuropathy for oxaliplatin). On the basis of these consid-
erations, the apparent increase in total platinum and free
platinum exposure after coadministration of oxaliplatin and
zolbetuximab did not appear to change the safety profile of
mFOLFOX6 or CAPOX (capecitabine and oxaliplatin) and
is not considered clinically significant.

Concomitant administration of zolbetuximab plus mFOL-
FOX6 in cohort 2 of ILUSTRO [18] did not affect the sys-
temic exposure of 5-FU (Supplementary Fig. 2 in the Online
Resource).

Data from cohort 2 (zolbetuximab plus mFOLFOX6) and
cohort 3A (zolbetuximab plus pembrolizumab) of ILUSTRO
[18] also indicated that combination therapy with mFOLFOX6
or pembrolizumab did not affect zolbetuximab exposure.

4 Exposure-Response Analysis

The exposure-response analysis for efficacy and safety
was conducted using data from the phase 2 study FAST
[14] (n = 135) and the phase 3 studies SPOTLIGHT [15]
(n=553) and GLOW [16] (n = 497). All three studies were
randomized controlled studies of zolbetuximab in combi-
nation with chemotherapy in first-line patients with G/GEJ
adenocarcinoma. Multivariable Cox proportional hazard
models were used to assess the relationship between time-
to-event efficacy endpoints and zolbetuximab exposure met-
rics; multivariable logistic regression models were used to
analyze all other efficacy and safety endpoints. The potential
effects of the following covariates on the efficacy and safety
endpoints were evaluated: demographics, baseline disease
state, CLDN18.2 positivity, chemotherapy backbone, and
steroid usage (for efficacy only) [19].
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In FAST [14], SPOTLIGHT [15], and GLOW [16], the
primary endpoint was independent review committee (IRC)-
assessed progression-free survival (PFS), and a key second-
ary endpoint was overall survival (OS). Statistically signifi-
cant relationships were observed for IRC-assessed PFS and
OS with all tested zolbetuximab exposure metrics. In all
relationships, participants with higher exposures tended to
have longer PFS and OS than those with lower exposures.
Most of the exposure metrics evaluated for efficacy end-
points were highly correlated (data not shown). C,., the
calculation of which took all dosing interval information
(including dosing interruptions) into consideration, was
selected for further analysis.

The results of multivariable Cox proportional hazard
modeling analysis of PFS and OS using C,,. as a predictor
suggest that worse baseline Eastern Cooperative Oncol-
ogy Group performance status and a chemotherapy back-
bone of epirubicin, oxaliplatin, and capecitabine (EOX) or
CAPOX (compared with mFOLFOX6) will likely result
in shorter PFS/OS, and individuals with nonmeasurable
lesions will likely have longer PFS/OS. In addition, par-
ticipants with larger tumor diameters at baseline or lower
CLDN18.2 positivity will likely have shorter PFS. The
apparent difference from EOX and CAPOX compared
with the mFOLFOX6 chemotherapy backbone used in
the model was likely owing to the difference in study or
chemotherapy effect, as shorter PFS and OS were also
observed for EOX and CAPOX in patients who received
chemotherapy without zolbetuximab. Notably, the mFOL-
FOX6 group had a larger proportion of individuals from
Japan or South Korea compared with the EOX group,
which enrolled in the European Union, or the CAPOX
group, which had a larger proportion of individuals from
mainland China.

With regard to safety, statistically significant relation-
ships were observed between zolbetuximab C,, |, and
combined gastrointestinal toxicity (GITX; nausea, vomit-
ing, and abdominal pain) of grade > 3, GITX of grade > 2,
nausea and vomiting of grade > 3, nausea and vomiting
of grade > 2, and infusion-related reactions (IRRs) (all
P < 0.0001). In all relationships, participants with higher
exposures tended to have a higher probability of experi-
encing these safety events than those with lower expo-
sures. IRRs were also significantly associated with EOX
and CAPOX chemotherapy (compared with mFOLFOX®6).

5 Organ Impairment

Zolbetuximab concentration-time profiles were simu-
lated using the 800/600 mg/m? Q3W dosing regimen
for subgroups on the basis of severity of renal or hepatic
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impairment. Renal impairment categories were based
on estimated creatinine clearance (CLy) at baseline
using the Cockcroft—Gault formula: mild (CL-g > 60 to
< 90 mL/min), moderate (CLgz > 30 to < 60 mL/min),
or severe (CLcg > 15 to < 30 mL/min). Hepatic impair-
ment category determinations were made on the basis of
the National Cancer Institute Organ Dysfunction Working
Group criteria [20]. Simulated zolbetuximab concentra-
tion-time profiles for each renal and hepatic impairment
subgroup are shown in Fig. 1. The GMRs of zolbetuximab
exposure metrics to reference populations (n = 306 [nor-
mal renal function]; n = 602 [normal hepatic function]) for
mild renal impairment (n = 298), moderate renal impair-
ment (n = 109), and mild hepatic impairment (n = 108)
were within 0.878—1.123 and considered not clinically
meaningful. The GMR for severe renal impairment to nor-
mal renal function was not calculated because only one
participant had severe renal impairment. The number of
participants with moderate hepatic impairment was lim-
ited (n = 4), but no significant differences were observed.
The effect of severe hepatic impairment was not evalu-
ated because there were no participants with severe hepatic
impairment enrolled in clinical studies [19].

6 Ethnicity

To assess potential differences among ethnic subpopulations,
GMRs and 90% CIs compared with the reference popula-
tion were calculated for all the estimated parameters from
the PopPK model using the 800/600 mg/m?> Q3W regimen
used in phase 3 studies. Ethnic subgroups with sufficient
numbers for meaningful analysis included White (n = 358),
Asian (n = 301), Chinese (n = 105), Japanese (n = 73), and
Korean (n = 64). Across all ethnic subgroups, GMRs of zol-
betuximab exposures to the reference population were within
0.893-1.104 and were considered not clinically meaningful.
Exposure metrics for Asian versus non-Asian and White ver-
sus non-White subgroups are shown in Fig. 2.

7 Effect on QT Interval

Zolbetuximab monotherapy data from a Japanese phase 1
study (8951-CL-0104) and cohort 1A of the global phase 2
ILUSTRO study [18] were included in the analysis of zol-
betuximab’s effect on QT interval (total n = 44). In each
study, triplicate electrocardiograms were collected along
with time-matched PK samples at multiple timepoints and
were centrally read. The relationship between zolbetuxi-
mab serum concentration and baseline-adjusted QT interval
corrected for heart rate according to Fridericia’s formula

(dQTcF) was assessed using the linear mixed-effects model.
Concentration, sex, and study were each taken as a fixed
effect, with intercept specified as a random effect with a
patient effect. This model provided a positive slope esti-
mate (95% CI) of 0.0160 (0.00257, 0.0294) msec X mL/pg.
Although the slope was statistically significant (P = 0.0199),
the upper one-sided 95% Cls of the model-predicted dQTcF
values were < 20 msec at the estimated geometric mean
of C,,,, for both dose regimens evaluated (800/600 mg/m?>
Q3W and 1000 mg/m* Q3W; geometric means presented in
Supplementary Table 2 in the Online Resource).

Of the 44 participants included in the analysis, 7 obser-
vations in 5 participants had a QTcF interval > 450 msec
and 7 observations in 7 participants had a QTcF change
from baseline > 30 msec. No participant had a QTcF
interval > 480 msec or a change from baseline > 60 msec.
Generally, no trend of clinically meaningful changes from
baseline in QTCcF interval were observed. No treatment-
emergent AEs (TEAEs) were reported in association with
these electrocardiogram findings. A scatter plot of zol-
betuximab serum concentrations against dQTcF did not
show a clear trend of nonlinear concentration-QTcF rela-
tionship on the basis of visual inspection (Supplementary
Fig. 3 in the Online Resource).

Overall, these results indicate that zolbetuximab serum
concentration is not associated with a clinically meaningful
effect on QTcF.

8 Q3W Versus Q2W Dosing

The two phase 3 clinical studies of zolbetuximab (SPOT-
LIGHT [15] and GLOW [16]) were carried out using a
Q3W dosing regimen (800 mg/m? loading dose followed by
600 mg/m2 Q3W), which is asynchronous with the sched-
uling of mFOLFOX®6. This dose and schedule were cho-
sen on the basis of the observed data from the FAST study
[14], in which the addition of zolbetuximab 800/600 mg/
m? Q3W to EOX (arm 2) demonstrated a statistically sig-
nificant and clinically meaningful improvement in PFS
and OS compared with EOX alone (arm 1) in participants
with advanced G/GEJ adenocarcinoma whose tumors were
CLDN18.2-positive.

Using the PopPK model, efficacy/safety simulations
were performed to compare the 800/600 mg/m? Q3W
regimen with an alternative 800/400 mg/m?” every 2 weeks
(Q2W) regimen. On the basis of model predictions, zol-
betuximab C,,,, using the 800/400 mg/m? Q2W regimen
would be comparable to C,,,, using the 800/600 mg/m?
Q3W regimen during the initial 42-day dosing inter-
val but about 21% lower at steady state. AUC,,, for the
800/400 mg/m? Q2W regimen was predicted to be about
12% higher than AUC,,, for the 800/600 mg/m? Q3W
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Fig.1 Zolbetuximab exposure metrics for study participants with
renal (a) and hepatic (b) impairment relative to those with normal
function. AUC area under the concentration-time curve, AUC,;, ;1 124
area under the concentration-time curve from the time of dosing to
42 days after the first dose divided by 2, AUC,,, i 44 area under
the concentration-time curve from the time of dosing to 42 days

regimen during the first 42-day dosing interval but com-
parable at steady state. Cy,q, for the 800/400 mg/m? Q2W
regimen was predicted to be 19-40% higher than Cy,, for
the 800/600 mg/m? Q3W regimen throughout treatment.
However, C,,, throughout treatment was predicted to be
similar between the two regimens (Fig. 3). Overall, these
differences in zolbetuximab exposure were not considered
clinically meaningful and the two regimens are expected
to have similar efficacy and safety profiles, a conclusion
confirmed by the simulations from the exposure-response
models for efficacy and safety (Figs. 4 and 5).
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after dosing at steady state divided by 2, C,,, average concentration,

Cax, 151,424 Maximum concentration during 42 days after the first dose,
Craxs5,.424 Maximum concentration during 42 days at steady state,
Conc concentration, C,,,. ;5424 trough concentration during 42 days
after the first dose, C,,,,p, 5,424 trough concentration during 42 days at
steady state

9 ADAs

Across all nine zolbetuximab clinical studies, the rate of
ADA positivity in individual studies ranged from 0 to 12.7%.
In the phase 3 studies SPOTLIGHT [15] and GLOW [16],
which used an 800/600 mg/m? Q3W dosing regimen of
zolbetuximab plus chemotherapy (mFOLFOX6 in SPOT-
LIGHT; CAPOX in GLOW), ADAs were detected in 9.5%
(46/485) of participants. Among the 46 ADA-positive par-
ticipants, a single ADA-positive timepoint was recorded for
31 participants and recurring ADA-positive timepoints were
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Fig.2 Zolbetuximab exposure metrics by ethnicity for Asian ver-
sus non-Asian (a) and White versus non-White (b) study partici-
pants. AUC area under the concentration-time curve, AUC,;, ;4 124
area under the concentration-time curve from the time of dosing
to 42 days after the first dose divided by 2, AUC,,, 44 area under
the concentration-time curve from the time of dosing to 42 days

recorded for 15 participants. To assess the effect of ADAs on
zolbetuximab PK, zolbetuximab serum concentration-time
profiles were plotted and overlayed for ADA-positive and
ADA-negative participants who had matched PK informa-
tion. The resulting plots showed no clear differences in zol-
betuximab concentrations between ADA-positive and ADA-
negative participants (data not shown). The efficacy (PFS,
OS, objective response rate, and disease control rate) and
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after dosing at steady state divided by 2, C,,, average concentration,
C

‘max, 151,424 aximum concentration during 42 days after the first dose,
Craxs5,.424 Maximum concentration during 42 days at steady state,
Conc concentration, C,,,q ;5424 trough concentration during 42 days
after the first dose, C,,,,, 5,424 trough concentration during 42 days at
steady state

safety (all TEAEs, treatment-related TEAEs, systemic IRRs,
and immunologically based AEs, such as hypersensitivity)
data for ADA-positive participants were generally similar to
data for ADA-negative participants. These findings, despite
being limited by the low incidence of ADAs overall, sug-
gest that ADA positivity does not have a clinically relevant
impact on zolbetuximab efficacy or safety.
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Fig.3 Simulated exposure metrics of zolbetuximab administered
Q3W (800/600 mg/m?) or Q2W (800/400 mg/mz). AUC area under
the concentration-time curve, AUC,,; ;424 area under the concentra-
tion-time curve from the time of dosing to 42 days after the first dose
divided by 2, AUC,;, 124 area under the concentration-time curve
from the time of dosing to 42 days after dosing at steady state divided

by 2, BSA body surface area, C,,, average concentration, C,,,. 1 124
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Fig.4 Model-estimated hazard ratios of PFS and OS: comparison of
zolbetuximab 800/600 mg/m? Q3W and 800/400 mg/m? Q2W regi-
mens. BSA body surface area, OS overall survival, PFS progression-
free survival based on evaluation by independent review committee,
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Fig.5 Model-estimated probabilities of toxicities: comparison
between zolbetuximab 800/600 mg/m? Q3W and 800/400 mg/m>
Q2W regimens. BSA body surface area, GITX combined gastrointes-
tinal toxicity (nausea, vomiting, and abdominal pain) of grade > 3,
GITX2 combined gastrointestinal toxicity (nausea, vomiting, and

10 Discussion

The clinical pharmacology of zolbetuximab has been well
characterized using data from nine clinical trials in individu-
als with advanced adenocarcinoma of the stomach, esopha-
gus, or GEJ. The PopPK analysis evaluated various intrinsic
and extrinsic factors relevant to zolbetuximab PK using a
two-compartment model with linear and time-dependent CL
components. The only variable with a notable PK impact
was gastrectomy status (prior gastrectomy versus no prior
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abdominal pain) of grade > 2, IRR infusion-related reaction flagged
by investigator, Q2W every 2 weeks, Q2WBSA every 2 weeks dos-
ing for the BSA-normalized regimen, Q3W every 3 weeks, Q3WBSA
every 3 weeks dosing for the BSA-normalized regimen

gastrectomy); prior gastrectomy was predicted to increase
zolbetuximab C,,qh, AUC, and C,,, but have a negligible
effect on C,,,. The projected increases in Cy,yn, AUC, and
C,.. are not anticipated to increase the safety risk of zol-
betuximab. In clinical trials, there was no apparent effect of
gastrectomy status on AE incidence or study drug discon-
tinuation rate, and study participants with prior gastrectomy
actually trended toward greater benefit compared with those
without. Thus, no dose adjustment is deemed necessary in
individuals with gastrectomy.
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No dose adjustments are necessary for patients with mild/
moderate renal impairment or mild hepatic impairment [19].
The numbers of clinical study participants with severe renal
impairment or moderate/severe hepatic impairment were too
small to evaluate the effects of these clinical scenarios on
zolbetuximab PK. Ethnicity does not appear to have any
meaningful effect on zolbetuximab PK, although ethnici-
ties represented in sufficient numbers for meaningful analy-
sis were limited to White, Asian, Chinese, Japanese, and
Korean. These data are relevant given that the highest rates
of stomach cancer are reported in Eastern Asia and Eastern
Europe [1].

Coadministration of zolbetuximab with mFOLFOX6
did not result in clinically meaningful changes in any drug
exposure metrics [18], suggesting that no dose adjustments
are required when using zolbetuximab and mFOLFOX®6 in
combination. This finding is also expected to be applicable
to CAPOX, which contains capecitabine (prodrug of 5-FU)
and oxaliplatin. Thus, no dose adjustments are necessary
for the combination of zolbetuximab and CAPOX. In phase
3 clinical studies, there were no clinically relevant differ-
ences in chemotherapy-related safety outcomes between
participants treated with zolbetuximab plus chemotherapy
and those treated with chemotherapy only, which suggests
clinical confirmation of the PK findings and conclusions.

The phase 3 SPOTLIGHT [15] and GLOW [16] studies
demonstrated statistically significant and clinically meaning-
ful benefits with a zolbetuximab regimen of 800/600 mg/m?>
Q3W and an overall favorable benefit-risk profile in individuals
with G/GEJ adenocarcinoma. In these studies, the risk of dis-
ease progression or death was reduced by 25% in participants
who received zolbetuximab plus mFOLFOX6 versus those who
received placebo plus mFOLFOX6 and by 31% in participants
who received zolbetuximab plus CAPOX versus those who
received placebo plus CAPOX. Compared with participants
in placebo groups, participants receiving zolbetuximab had a
higher incidence of nausea and vomiting. These events were
commonly observed during the first zolbetuximab infusion in
the first cycle but were observed with lower frequency during
subsequent doses/cycles and were manageable. Nausea and
vomiting are considered related to inhibition of CLDN18.2 in
normal gastric mucosa and are on-target toxicities. Preclinical
data indicate that damage to the gastric mucosa may contribute
to these AEs [21]. Exposure-response analysis suggested that
higher zolbetuximab exposure could prolong PFS and OS but
may also increase the probability of experiencing gastrointesti-
nal safety events (e.g., nausea, vomiting, and abdominal pain)
and IRRs.

The integrated data indicate that a proposed 800/400
mg/m* Q2W regimen will be comparable to the 800/600
mg/m? Q3W regimen used in zolbetuximab phase 3 stud-
ies in terms of both efficacy and safety [19]. Differences in
zolbetuximab exposure metrics are not anticipated to affect
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the benefit-risk profile of zolbetuximab, and this assump-
tion is corroborated by the exposure-response analysis for
efficacy and safety. Thus, the Q2W regimen will be a valu-
able alternative to the Q3W regimen because it can be used
in synchrony with chemotherapy regimens dosed on a Q2W
basis (e.g., mFOLFOX®6). This approach can help alleviate
the logistical burdens on patients by streamlining dosing vis-
its for zolbetuximab and chemotherapy and enhance overall
treatment convenience.

Despite the murine origin of its variable domains, zol-
betuximab is considered to have a low risk of immunogenic-
ity in patients, given its intended clinical use. In the USA and
other regions, zolbetuximab is approved for use in combination
with fluoropyrimidine- and platinum-containing chemotherapy
as first-line treatment in patients with HER2-negative, locally
advanced unresectable or metastatic G/GEJ adenocarcinoma
whose tumors are CLDN18.2-positive. Such patients may have
become immunocompromised for reasons including advanced
age, perioperative chemotherapy, radiation therapy, or surgery.
Furthermore, concomitant fluoropyrimidine- and platinum-
containing chemotherapy may lead to myelosuppression and
impaired function of immune cells when patients are exposed
to zolbetuximab. Data from clinical studies confirmed a low
incidence of ADA positivity. ADAs to zolbetuximab did not
seem to have any clinically relevant impact on PK, efficacy, or
safety in clinical studies. However, owing to the low incidence
of ADAs in clinical studies, the ability to draw definitive conclu-
sions from the current data is limited.

11 Conclusions

The recommended dose of zolbetuximab is 800/600 mg/m?>
IV Q3W. Analysis of available PK and clinical data sup-
ports the appropriateness of this regimen, regardless of
patient ethnicity, mild/moderate renal impairment or mild
hepatic impairment, or concomitant chemotherapy. ADAs
to zolbetuximab appear to be uncommon and of no appar-
ent clinical consequence. An 800/400 mg/m? Q2W regimen
is an alternative and convenient dosing strategy for use in
combination with chemotherapy administered on a similar
schedule. Zolbetuximab, the first and only approved therapy
targeted to CLDN18.2, is a valuable new treatment option
for patients with CLDN18.2-positive, locally advanced unre-
sectable or metastatic G/GEJ cancer.
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