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ABSTRACT

PURPOSE Clinical data for first-line combination of antibody-drug conjugates (ADC) and
immune checkpoint inhibitors in human epidermal growth factor receptor 2
(HER2)—-overexpressing advanced gastric or gastroesophageal junction (G/GE])
adenocarcinoma remain limited. We evaluated the efficacy and safety of dis-
itamab vedotin (a HER2-directed ADC) combined with tislelizumab (a PD-1
inhibitor) and oral fluoropyrimidine S-1 as first-line therapy for patients with
advanced HER2-overexpressing (immunohistochemistry [IHC] 3+ or 2+, re-
gardless of in situ hybridization [ISH] status) G/GE]J adenocarcinoma.
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METHODS In this single-arm, multicenter, phase II trial, patients received disitamab
vedotin (2.5 mg/kg, once on day1), tislelizumab (200 mg, once on day 1), and S-1
(40-60 mg, twice daily, days 1-14) in 21-day cycles. The primary end point was
confirmed objective response rate (ORR) by independent central review (RECIST
v1.1). Secondary end points included progression-free survival (PES), overall
survival (0S), duration of response (DoR), and safety.

RESULTS Fifty-seven patients (median age 65; IHC 3+ 71.9%, IHC 2+/ISH+ 17.5%, IHC
2+/ISH—- 10.5%; PD-L1 combined positive score [CPS] <1 54.4%) were enrolled.
The confirmed ORR was 89.5% (95% CI, 78.5 to 96.0). At a median follow-up of
28.2 months, the median PFS (mPFS) was 13.8 months (95% CI, 10.3 to 24.0), the
median OS (mOS) reached 31.9 months (95% CI, 22.1 to not reached), and the
median DoR was 13.3 months (95% CI, 9.6 to not reached). Patients with CPS =1
achieved an ORR of 92.3%, mPFS of 16.7 months, and mOS of 31.9 months; in the
CPS <1 subgroup, the ORR was 87.1% with an mPFS of 10.0 months, and mOS of
25.4 months. Grade 23 treatment-related adverse events occurred in 64.9% of
patients, primarily hematologic and peripheral neuropathy.

CONCLUSION First-line disitamab vedotin with tislelizumab and S-1 demonstrated re-
markable antitumor activity and a manageable safety profile in HER2-
overexpressing advanced G/GE] adenocarcinoma, warranting validation in
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INTRODUCTION

Gastric cancer remains a leading cause of cancer mortality
worldwide, despite advances in systemic therapy.“> Ap-
proximately 15% of advanced gastric and gastroesophageal
junction (G/GEJ) adenocarcinomas exhibit human epidermal
growth factor receptor 2 (HER2) overexpression, establishing
HER?2 as one of the earliest actionable targets in this disease.>*
The ToGA trial demonstrated that adding trastuzumab to

ASCO  Journal of Clinical Oncology*

chemotherapy modestly improved overall survival (OS),
defining the first-line standard of care for HER2-positive dis-
ease.> However, the absolute survival gain is poor, and benefit is
restricted to tumors with homogeneous high-level HER2 ex-
pression (immunohistochemistry [IHC] 3+ or IHC 2+ with
in situ hybridization [ISH] positivity), who represent a minority
of cases.?> Subsequent efforts using tyrosine kinase inhibitors,°
antibody combinations,” or trastuzumab-based antibody-drug
conjugates (ADCs)? failed to produce meaningful survival gains,
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CONTEXT

Key Objective

Can first-line disitamab vedotin (a human epidermal growth factor receptor 2 [HER2]—directed antibody-drug conjugate)
combined with tislelizumab and S-1 provide durable antitumor activity in patients with HER2-overexpressing advanced

gastric or gastroesophageal junction adenocarcinoma?

Knowledge Generated

In this multicenter phase Il trial of 57 patients, the triplet regimen achieved a confirmed objective response rate of 89.5%, a
median progression-free survival of 13.8 months, and a median overall survival of 31.9 months. Clinical activity was
observed across PD-L1 and HER2 subgroups, with grade =3 treatment-related adverse events occurring in 64.9% of

patients.

Relevance (E.M. O'Reilly)

The novel combination of an antibody drug conjugate targeting HER2 with standard care chemoimmunotherapy in ad-
vanced esophagogastric cancers demonstrates a promising signal of efficacy. Randomized data are awaited.*

*Relevance section written by JCO Associate Editor Eileen M. O’Reilly, MD, FASCO.

underscoring intrinsic resistance mechanisms and profound
intratumoral heterogeneity.

More recently, third-generation HER2-targeted ADCs have
shown clinically meaningful activity in trastuzumab-
resistant disease.””*> Key agents include trastuzumab der-
uxtecan (T-DXd, topoisomerase I inhibitor payload) and
disitamab vedotin (monomethyl auristatin E [MMAE] pay-
load).** Trials including DESTINY-Gastrico1l (DG-01), DG-
06, and RC48-C008 have reported high objective response
rates (ORRs) and significant OS prolongation in later-line
settings, leading to their regulatory approvals.®~**> Notably,
these agents exhibit bystander killing effects by cleavable
linkers, enabling antitumor activity even in tumors with
heterogeneous or low HER2 expression (IHC 2+/ISH-),
potentially expanding the eligible patient population.’'s

Concurrently, immune checkpoint inhibitors (ICIs) targeting
PD-1 have expanded treatment options for HER2-positive
G/GEJ cancer. Combining anti—PD-1 antibodies with trastu-
zumab yields synergistic effects in preclinical and clinical
settings.'**® The KEYNOTE-811 trial showed that adding
pembrolizumab to trastuzumab plus chemotherapy signifi-
cantly improved progression-free survival (PFS) and OS in
patients with a PD-L1 combined positive score (CPS) of 21.2%2
Nevertheless, benefit was not observed in patients with CPS <1,
and enrollment was also limited to HER2-positive disease.?°~2
More recently, the phase III HERIZON-GEA-01 trial demon-
strated that zanidatamab (a bispecific anti-HER2 antibody)
combined with chemotherapy, with or without tislelizumab,
significantly improved PFS and OS over trastuzumab-
chemotherapy in HER2-positive G/GE] cancer.?

HER2-targeting ADCs and ICIs represent two advances beyond
the ToGA paradigm for patients with HER2-overexpressing
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tumors. Preclinical and clinical data suggest synergy between
ADCs and PD-1 blockade through immunogenic cell death and
enhanced antigen presentation.>>° These complementary
mechanisms provide a compelling rationale for combining
HER2-directed ADCs with immunotherapy in earlier treat-
ment settings. Recent clinical data also support the feasibility
of ADC-ICI combinations in second-line treatment for ad-
vanced gastric cancer and in first-line settings for other
malignancies.>*3*

On the basis of this mechanistic rationale and prior clinical
activity, we conducted a multicenter, phase II trial to eval-
uate a triplet regimen including disitamab vedotin, tisleli-
zumab, and S-1, as first-line therapy for advanced G/GE]J
adenocarcinoma with HER2 overexpression (IHC 3+ or 2+,
irrespective of ISH status).

METHODS
Trial Design and Oversight

The protocol and statistical analysis plan are available with
the full text. This study was registered at ClinicalTrials.gov
(identifier: NCT05586061) and conducted after protocol
approval by the institutional ethics committee at each
participating site, in accordance with the Declaration of
Helsinki, Good Clinical Practice guidelines, and appli-
cable regulatory requirements. Written informed consent
was obtained from all patients before enrollment.

Patients
Eligible adults had histologically confirmed unresectable

or metastatic G/GEJ adenocarcinoma and centrally con-
firmed HER2 overexpression (IHC 3+ or 2+, irrespective of
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ISH status). Key inclusion criteria were no prior systemic
therapy for advanced disease (neoadjuvant/adjuvant
allowed if recurrence after >6 months), at least one
measurable lesion, and adequate organ function. Major
exclusions included hypersensitivity to study drugs, un-
controlled cardiovascular or cerebrovascular disease, re-
cent systemic Chinese herbal or immunomodulatory
therapy, autoimmune disease requiring systemic ther-
apy, immunodeficiency or transplant history, active serious
infection, symptomatic or untreated central nervous sys-
tem metastases, clinically significant effusions, and GI
bleeding or perforation risk. Full eligibility criteria are
provided in the protocol, available with the full text of this
article.

Treatments

Patients received 21-day cycles of disitamab vedotin
(2.5 mg per kilogram intravenously, once on day 1) and
tislelizumab (200 mg intravenously, once on day 1) plus oral
S-1(40-60 mg twice daily, days 1-14). Treatment continued
until disease progression, unacceptable toxicity, with-
drawal of consent, investigator decision, or death; in the
absence of progression, discontinuation at approximately
2 years was permitted. Dose reductions were allowed for
disitamab vedotin (to 2.0 and then 1.5 mg per kilogram;
maximum of two reductions) and for S-1 (stepwise to 60,
50, and 40 mg twice daily); dose reduction of tislelizumab
was not permitted.

Assessments

Tumor assessments with computed tomography or magnetic
resonance imaging were performed within 28 days before
the first dose and every 6 weeks thereafter during treatment.
Lesions were measured according to the RECIST, version 1.1;
brain imaging was obtained as clinically indicated, and new
brain lesions were considered progression. Adverse events
were graded per Common Terminology Criteria for Adverse
Events, version 5.0. Blood or tumor tissues for exploratory
biomarker analyses (T-cell receptor [TCR] repertoire, cell-
free DNA [cfDNA], and transcriptomics) was collected at
prespecified time points.

End Points

Tumor responses were assessed by independent central
review (ICR). The primary end point was the confirmed
objective response per RECIST, version 1.1, as assessed by
ICR. Key secondary end points included PFS (time from
first study dose to ICR-assessed progression or death from
any cause), OS (time from first dose to death from any
cause), duration of response (DoR; time from first docu-
mented response to progression or death), disease-control
rate (DCR), and safety (adverse events [AEs], serious AEs
[SAEs], and treatment-related AEs [TRAEs]). Explor-
atory end points included TCR, cfDNA, PD-L1 and HER2
expression.

Journal of Clinical Oncology

Exploratory Analysis

Peripheral blood TCRB sequencing was performed by multi-
plex RT-PCR and Ion S5 sequencing; repertoire metrics were
computed using VDJtools and immunarch.3* A clonal expan-
sion score (CEscore) was defined as the post-treatment minus
baseline change in the cumulative frequency of the top
20 T-cell clones, adapting an exploratory metric from our
prior study.?* Plasma cfDNA was profiled by PredicineEPIC (5-
20 ng input) on Illumina PE150. Tumor fraction (TF) was
estimated using two orthogonal approaches: (1) methylation g
values across differentially methylated regions and (2)
genome-wide copy number variants (CNVs). Fresh-frozen
tumors underwent RNA-seq on Illumina. Differential ex-
pression was analyzed using DESeq2 (llog, fold change| > 1,
adjusted P < .05). Hypothesis-driven ssGSEA (via GSVA R
package) was performed on 10 prespecified signatures curated
from MSigDB Hallmark gene sets and published literature.
Unbiased GSEA (Hallmark/KEGG/GO BP) was also performed.

Statistical Analysis

The study used Simon optimal two-stage design. Using an
ORR of 47% from the ToGA trial as the historical control, the
expected ORR for disitamab vedotin plus tislelizumab and S-
1was 67%. Sample size was calculated with 80% power (1 —
B = .80) and a one-sided « of 0.05. In stage 1, 14 patients were
enrolled; if more than seven responders (complete or partial
response) were observed, enrollment proceeded to stage 2
(for a total of 49 patients). If more than 28 responders were
observed overall, the study was considered positive, with 55
patients planned (allowing 10% dropout).

Efficacy and safety were assessed primarily in the intention-
to-treat (ITT) population (all patients who received at least
one dose). ORR was also analyzed in a per-protocol set
excluding those who did not undergo a second tumor as-
sessment for reasons other than progression, death, intol-
erance, or substantial symptoms. ORR and 95% CIs were
estimated with the Clopper-Pearson method. PFS, 0S, and
DoR were estimated by Kaplan-Meier; medians and 95% CIs
were calculated with the Brookmeyer-Crowley method.
Censoring was applied at last adequate assessment (PFS/
DoR) or last known contact (OS); no imputation was per-
formed. Safety was summarized in treated patients. Bio-
marker comparisons used two-sided Wilcoxon rank-sum
tests and cfDNA analyses were summarized descriptively. All
subgroup and biomarker analyses were exploratory and
hypothesis-generating, with no adjustments for multiple
comparisons; therefore, all reported P values are nominal.
Analyses were performed with R (version 4.3.3).

RESULTS
Patients and Treatment Exposure

Between February 10, 2023, and July 4, 2024, 57 patients were
enrolled (Data Supplement, Fig S1). Baseline characteristics
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TABLE 1. Baseline Characteristics of the Intention-to-Treat and Per-Protocol Sets

Characteristic

Intention-to-Treat (N = 57)

Per-Protocol (n = 55)

Age, years, median (IQR) 65 (58-69) 65 (59-69)
<65 25 (43.9) 23 (41.8)
>65 32 (56.1) 32 (58.2)

Sex
Male 46 (80.7 44 (80.0)
Female 11 (19.3 11 (20.0

ECOG performance status
0 17 (29.8 16 (29.1)
1 40 2 39 (70.9)

Primary site
Gastric 46 (80.7 45 (81.8)
Gastroesophageal junction 11 (19.3 10 (18.2

Perioperative chemotherapy
Yes BIE.) 2 (3.6)
No 54 (94.7) 53 (96.4)

Prior gastrectomy
Yes 10 (175 9 (16.4)
No 47 (82.5 46 (83.6

Disease stage
Metastatic 53 (93.0) 51 (92.7)
Locally advanced, unresectable 4 (7.0 4 (7.3)

Number of organs with metastases
<1 35 (61.4 34 (618
>1 22 (38.6) 21 (38.2

HER2 expression
IHC3+ 41 (71.9) 39 (70.9)
IHC2+ and ISH+ 10 (17.5) 10 (18.2)
IHC2+ and ISH- 6 (10.5) 6 (10.9)

PD-L1 CPS
<1 31 (54.4) 30 (54.5)
>1 26 (45.6) 25 (45.5)
<5 47 (82.5) 45 (81.8)
>5 10 (17.5) 10 (18.2)

NOTE. Data are No. (%) unless otherwise specified.

Abbreviations: CPS, combined positive score; ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2; IHC,

immunohistochemistry; ISH, in situ hybridization.

are shown in Table 1. The median age was 65 years (IQR, 58-
69), and 46 (80.7%) were male. Fifty-three (93.0%) had
metastatic disease and four (7.0%) had locally advanced
unresectable disease. HER2 expression was IHC 3+ in 41
patients (71.9%), ITHC 2+/ISH+ in 10 (17.5%), and IHC 2+/
ISH- in six (10.5%). PD-L1 CPS was <1 in 31 patients
(54.4%), =1 in 26 (45.6%), and =5 in 10 (17.5%). All tumors
were mismatch-repair proficient and microsatellite stable.

At data cutoff (December 31, 2025), the median follow-up
was 28.2 months. The median number of treatment cycles
was 12 (IQR, 8-21; Data Supplement, Table S1). Overall, 38
patients had a PFS event, 27 died, and two remained on
treatment (Data Supplement, Fig S2). Reasons for treatment

4 | © 2026 by American Society of Clinical Oncology

discontinuation and subsequent therapies are detailed in the
Data Supplement (Tables S2 and S3).

Efficacy

In the ITT population, the ICR-assessed confirmed ORR was
89.5% (51 of 57 patients [95% CI, 78.5 to 96.0]; Fig 1A; Data
Supplement, Table S4). Responses included five complete
responses (8.8%) and 46 partial responses (80.7%); five
patients (8.8%) had stable disease, and one (1.8%) had
progressive disease as best overall response, yielding a DCR
of 98.2% (56 of 57 [95% CI, 90.6 to 100.0]). Individual
characteristics of the six nonresponders are detailed in the
Data Supplement, Table S5. The ORR was 87.1% (95% CI,
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FIG 1. Best percentage change in tumor size and objective response rates in the intention-to-treat population. (A) Waterfall plot showing the
best percentage change from baseline in the sum of diameters of target lesions, as assessed by independent central review. Each bar
represents one patient. The upper dashed line at 20% indicates the threshold for progressive disease, and the lower dashed line at —30%
indicates the threshold for partial response. (B) Confirmed objective response rates in prespecified subgroups. Black squares indicate point
estimates, and error bars represent two-sided 95% Cls. The vertical dotted line denotes the overall objective response rate in the intention-to-
treat population (89.5%). Tumor responses were assessed by independent central review according to RECIST version 1.1. BOR, best
objective response; CPS, combined positive score; CR, complete response; ECOG PS, Eastern Cooperative Oncology Group performance
status; GEJ, gastroesophageal junction; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in situ hy-
bridization; ORR, objective response rate; PD, progressive disease; PR, partial response.
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70.2 to 96.4) among patients with a PD-L1 CPS <1 and 92.3%
(95% CI, 74.9 to 99.1) among those with a CPS 21 (Fig 1B).
The ORR was 90.2% (95% CI, 76.9 to 97.3) in HER2 IHC 3+,
100.0% (95% CI, 69.2 t0 100.0) in IHC 2+/ISH+, and 66.7%
(95% CI, 22.3t0 95.7) in IHC 2+/ISH— disease (Fig 1B). In the
per-protocol population, ORR and DCR were 92.7% (51 of 55
[95% CI, 82.4 to 98.0]) and 98.2% (54 of 55 [95% CI, 90.3 to
100.0]), respectively (Data Supplement, Table S4 and Fig S3).

The median PFS (mPFS) in the ITT population was
13.8 months ([95% CI, 10.3 to 24.0]; Fig 2A; Data Supple-
ment, Table S4). By subgroups, mPFS was 16.7 versus
10.0 months for CPS =1 versus <1 (hazard ratio [HR], 0.78
[95% CI, 0.41 to 1.48]; Fig 3A; Data Supplement, Fig S4A),
13.8 versus 18.3 months in HER2-positive (IHC 3+ or IHC 2+/
ISH+) versus IHC 2+/ISH— disease (HR, 0.89 [95% CI, 0.31to
2.54]; Data Supplement, Fig S4A and S4B), and 24.0 versus
12.5 months for CPS =5 versus <5 (HR, 0.59 [95% CI, 0.24 to
1.42]; Data Supplement, Fig S4A and S4C).

The median OS (mOS) was 31.9 months ([95% CI, 22.1 to not
reached]; Fig 2B; Data Supplement, Table S4). By subgroups,
mOS was 31.9 versus 25.4 months for CPS 21 versus <1 (HR,
0.60 [95% CI, 0.28 to 1.32]; Fig 3B; Data Supplement, Fig
S5A), and 31.9 months versus not reached for HER2-positive
versus IHC 2+/ISH- (HR, 1.26 [95% CI, 0.30 to 5.36]; Data
Supplement, Figs S5A and S5B), and not reached versus
28.0 months for CPS =5 versus <5 (HR, 0.38 [95% CI, 0.11 to
1.29]; Data Supplement, Figs S5A and S5C). The median
DoR among 51 responders was 13.3 months ([95% CI, 9.6 to
not reached]; Fig 2C).

In the HER2-positive population, mPFS was 16.7 versus
10.9 months for CPS 21 versus <1 (HR, 0.70 [95% CI, 0.27 to
1.80]), and mOS was 31.9 versus 23.7 months (HR, 0.55 [95%
CI, 0.24 to 1.28]; Figs 3C and 3D). Patients with IHC 3+ tu-
mors had numerically longer mPFS (15.6 v 9.8 months; HR,
0.62 [95% CI, 0.28 to 1.39]; P = .246) and OS (31.9 v 20.7
months; HR, 0.51 [95% CI, 0.22 to 1.18]; P = .119) compared
with THC 2+/ISH+ (Data Supplement, Figs S6A and S6B).
Within the IHC 3+ subgroup, mPFS was 17.1 versus
11.7 months for CPS =1 versus <1 (HR, 0.75 [95% CI, 0.34 to
1.67]; P = .487), and mOS was not reached versus 25.4 months
(HR, 0.38 [95% CI, 0.12 to 1.16]; P = .092; Data Supplement,
Figs S6C and S6D).

Safety

As of December 31, 2025, the median treatment duration was
9.2 months (IQR, 5.2-17.7). All patients had AEs, of which 38
(66.7%) were grade 3 or worse and 15 (26.3%) were SAE
(Table 2). TRAEs occurred in 56 (98.2%) patients, with 37
(64.9%) grade 3 or worse and 11 (19.3%) serious (Table 2).
The most common grade 3 or worse AEs were decreased
neutrophil count (17 patients [29.8%]), decreased WBC
count (seven [12.3%]), anemia (six [10.5%]), and peripheral
motor neuropathy (six [10.5%]; Table 2). The most com-
mon SAEs were anemia (four patients [7.0%]), upper GI

6 | © 2026 by American Society of Clinical Oncology

hemorrhage (three [5.3%]), fatigue (three [5.3%]), and
decreased appetite (three [5.3%]). Pneumonitis occurred in
seven patients (12.3%): grade 1 in four (7.0%), grade 2 in
two (3.5%), and grade 3 in one (1.8%). Discontinuation of all
treatment because of TRAEs occurred in six (10.5%) pa-
tients (Table 2). Two grade 5 AEs occurred, with one
myocardial infarction (in a patient with preexisting un-
stable angina) and one disease progression, deemed un-
related to study drugs (Table 2).

Dynamic TCR Sequencing

Exploratory analyses were conducted as outlined in the
REMARK diagram (Data Supplement, Fig S7). TCR sequ-
encing was performed on paired baseline and on-treatment
(cycle 2, day 1) peripheral blood from 32 patients (56.1%;
Data Supplement, Table S6; Figs 4A and 4B). Although
baseline and on-treatment TCR metrics did not differ be-
tween short-PFS (<12 months, n = 17) and long-PFS
(212 months, n = 15) groups (Data Supplement, Fig S8A),
on-treatment-to-baseline ratios showed increased clonality
and Gini coefficient and decreased diversity, evenness, and
D50 in the long-PFS group, consistent with treatment-
induced clonal expansion (Fig 4C). Long-PFS patients also
had higher ratios for hyperexpanded clones and lower ratios
for small clones (Fig 4D). A sensitivity analysis using mPFS
(13.8 months) as an alternative cutoff confirmed consistent
effect directions (Data Supplement, Fig S8B).

Patients with high CEscore exhibited significantly prolonged
PFS (mPFS 20.5 v 8.0 months; HR, 0.34 [95% CI, 0.14 to
0.82]; P = .017; Fig 4E) and OS (mOS 32.8 v 18.7 months; HR,
0.33 [95% CI, 0.12 to 0.94]; P = .037; Fig 4F). Combining
CEscore with PD-L1 CPS status further stratified outcomes;
patients with either high CEscore or CPS (=1) had superior
PFS (mPFS 20.5 v 7.6 months; HR, 0.18 [95% CI, 0.07 to
0.48]; P = .001, Fig 4G) and OS (mOS 32.8 v 12.2 months; HR,
0.23[95% CI, 0.08 t0 0.65]; P = .005; Fig 4H) compared with
those with both low. Notably, in the PD-L1 CPS <1 subgroup,
high CEscore remained associated with longer PFS (mPFS
16.1v 7.6 months; HR, 0.27 [95% CI, 0.08 to 0.89]; P = .032;
Fig 4I) and OS (mOS 32.8 v 12.2 months; HR, 0.17 [95% CI,
0.04 to 0.83]; P = .028; Fig 4J) than that with a low CEscore.

Dynamic cfDNA Analysis

In longitudinal 66 samples from nine patients, whole-
genome methylation profiling identified 39,385 DMFs
across 7,047 hypermethylated regions (Data Supplement,
Fig S9A and Supplementary Data 1). TF generally tracked
radiographic tumor burden; CNV-based TF agreed with
clinical response in all cases and methylation-based TF in 7/
9 (Data Supplement, Figs S9B and S9C). TF increases pre-
ceded imaging-defined progression in six of seven patients
who progressed, with a median lead time of 1.4 months
(range, 0-4.5 months, Data Supplement, Fig S9B). HER2 and
CDK2 gains were detected at baseline in all patients; among
patients with partial response (PR) followed by progression,
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FIG 2. Kaplan-Meier estimates of PFS, OS, and duration of response. (A) PFS, as assessed by in-
dependent central review in the intention-to-treat population. (B) OS in the intention-to-treat pop-
ulation. (C) Duration of response in patients with confirmed partial or complete response. Horizontal
dashed lines indicate medians. NE, not estimable; OS, overall survival; PFS, progression-free survival.
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FIG 3. Kaplan-Meier estimates of PFS and OS stratified by PD-L1 status in the ITT and HER2-positive populations. (A) PFS in patients with PD-
L1 CPS =1 versus CPS <1 in the ITT population. (B) OS in patients with PD-L1 CPS =1 versus CPS <1 in the ITT population. (C) PFS in patients
with PD-L1 CPS =1 versus CPS <1 in the HER2-positive population. (D) OS in patients with PD-L1 CPS =1 versus CPS <1 in the HER2-positive
population. Horizontal dashed lines indicate medians. HER2-positive was defined as IHC 3+ or IHC 2+/ISH+, confirmed by central laboratory
review. CPS, combined positive score; HER2, human epidermal growth factor receptor 2; HR, hazard ratio; ITT, intention-to-treat; NE, not

estimable; 0S, overall survival, PFS, progression-free survival.

HER2 copy number increased in 5/6 at or before progression,
whereas it decreased in two patients with sustained PR (Data
Supplement, Figs S10A and S10B; Supplementary Data 2).

Tumor Transcriptomics

RNA-seq was performed on 15 tumor samples (four baseline,
11 at progression; two paired; Data Supplement, Fig S11A;
Supplementary Data 3). DESeq2 analysis identified 625
differentially expressed genes (Data Supplement, Figs S11B
and S11C). Among the top upregulated genes were SMO
(Hedgehog pathway), NOX1 (oxidative stress), and KRT6B
(epithelial phenotype switching). Hypothesis-driven ssGSEA
using 10 prespecified signatures revealed that EMT (P = .031),
hypoxia (P = .022), and TGF-g signaling (P = .043) were
significantly enriched at progression; G2M/MYC targets were
significantly higher at baseline (P = .043), whereas immune-
related signatures did not differ significantly (Data Supple-
ment, Fig S12). Unbiased pathway analysis corroborated these
findings (Data Supplement, Figs S13 and S14).

8 | © 2026 by American Society of Clinical Oncology

DISCUSSION

In this study, the novel first-line regimen consisting of
disitamab vedotin, tislelizumab, and S-1 demonstrated
encouraging efficacy. The confirmed ORR was 89.5%
(92.7% per-protocol), with a mPFS of 13.8 months and a
mOS of 31.9 months. For historical context, ToGA and
KEYNOTE-811 reported ORRs of 47% and 72.6%, mPFS of
6.7 and 10.0 months, and mOS of 13.8 and 20.0 months,
respectively.>?* Although cross-trial comparisons must be
interpreted cautiously and warrant further evaluation in
randomized studies, the magnitude and durability of benefit
observed in this study suggest meaningful therapeutic
advancement.

Robust clinical activity was observed even in populations
typically considered unsuitable for trastuzumab- or PD-1—
based first-line strategies, such as patients with HER2 THC
2+/ISH- or PD-L1 CPS <1 tumors.>?' This expanded activity
may be explained by several complementary mechanisms.



Downloaded from ascopubs.org by 112.237.201.255 on June 26, 2026 from 112.237.201.255
Copyright © 2026 American Society of Clinical Oncology. All rights reserved.

Disitamab Vedotin, Tislelizumab, and S-1 in HER2+ Gastric Cancer

TABLE 2. AEs of the Intention-To-Treat Set

TABLE 2. AEs of the Intention-To-Treat Set (continued)

Safety Summary No. (%)
Any AE 57 (100.0)
TRAE 56 (98.2)
AE grade >3 38 (66.7)
TRAE grade =3 37 (64.9)
Serious AE 5 (26.3)
Treatment-related serious AE 1(19.3)
AE associated with an outcome of death 2 (3.5)
TRAE associated with death 1(1.8)
TRAE associated with disitamab vedotin dose reduction 26 (45.6)
TRAE associated with disitamab vedotin discontinuation 9 (15.8)
TRAE associated with S-1 dose reduction 17 (29.8)
TRAE associated with S-1 discontinuation 10 (17.5)
TRAE associated with tislelizumab discontinuation 9 (15.8)
TRAE associated with all treatment discontinuation 6 (10.5)
G1-2, G3, G4, G5,

AE No. (%) No. (%) No.(%) No. (%)
Any AE 19 (33.3) 29 (509) 7 (12.3) 2(35)
Neutrophil count decreased 22 (386) 12(21.1) 5(8. 0 (0.0)
Paresthesia 37 (649) 2 (3.5) 0 (0.0 0 (0.0)
Fatigue 33(57.9) 4(70) 0(0.0) 0(0.0)
WBC decreased 24 (427) 7(123) 0(0.0) 0 (0.0)
Anorexia 28 (49.1) 3 (5.3) 0 (0.0 0 (0.0
Hypoalbuminemia 0(526) 1(1.8) 0 (0.0 0 (0.0)
Anemia 21(368) 5(88 1018  0(0.0)
Lymphocyte count decreased 23 (40.4) 2 (3.5) 0 (0.0) 0 (0.0)
Abdominal pain 24 (421)  1(1.8) 0 (0.0) 0 (0.0)
AST increased 20 (35.1) 1(1.8) 1(1.8) 0 (0.0)
Platelet count decreased 15(26.3) 3 (5.3) 0 (0.0 0 (0.0)
Hyponatremia 17 (29.8) 0 (0.0) 1(1.8) 0 (0.0)
Fever 18(316) 0(0) 0(00) 0(0.0)
Nausea 16 (28.1) 1(1.8) 0(00) 0(0.0)
Blood bilirubin increased 16 (28.1) 0(0.0) 0 (0.0) 0 (0.0)
Peripheral motor neuropathy 9(158) 6(10.5 0 (0.0) 0 (0.0
Pruritus 15(26.3) 0(00) 0(00) 0(0.0)
Lipase increased 12 (21.1)  2(3.5) 0 (0.0) 0 (0.0)
Diarrhea 9(158) 4(7.0) 0(00) 0(0.0)
ALT increased 12 (21.1)  0(0.0) 1(1.8) 0 (0.0)
Vomiting 11(19.3) 1(1.8) 0(00) 0(0.0)
Rash 11(193) 1(1.8) 0(00) 0(0.0)
Serum amylase increased 12 (21.1)  0(0.0) 0 (0.0) 0 (0.0)
Arthralgia 12/(211) 0(.0) 0(00) 0(0.0)
Constipation 11(19.3)  0(0.0) 0 (0.0) 0 (0.0)
Myositis 10(17.5) 0(0.0) 0(0.0 0(0.0)
Hypokalemia 10(17.5) 0(0.0) 0 (0.0) 0 (0.0)
Upper Gl hemorrhage 3 (5.3) 5 (8.8) 0 (0.0 0 (0.0)
Abdominal distension 8(14.0) 0(0.0) 0 (0.0) 0 (0.0)
Alopecia 8(140) 0(0) 0(00) 0(0.0)
Hypocalcemia 8(14.0) 0(0.0) 0 (0.0) 0 (0.0)

(continued in next column)

Journal of Clinical Oncology

G1-2, G3, G4, G5,
AE No. (%) No.(%) No.(%) No. (%)
Pain 8(140) 0(00) 0(00) 0(0.0)
Pneumonitis 6 (105 1(1.8) 0 (0.0) 0 (0.0)
Hyperglycemia 7(23) 0(0.0) 0 (0.0) 0 (0.0)
Edema limbs 5(8.8) 1(1.8) 0 (0.0) 0 (0.0)
Hypopituitarism 2 (3.5) 2 (3.5) 0 (0.0) 0 (0.0)
Adrenal insufficiency 2 (3.5) 2 (3.5) 0 (0.0 0 (0.0
Cardiac chest pain 3 (5.3) 1(1.8) 0 (0.0) 0 (0.0)
Weight loss 3(53) 1(1.8 0(00) 0(00)
Ischemia cerebrovascular 0 (0.0) 3 (5.3) 0 (0.0) 0 (0.0)
Myocarditis 2(35 1(1.8) 0.0 0(00)
Myocardial infarction 0 (0.0) 1(1.8) 0 (0.0) 1(1.8)
Intestinal obstruction 0 (0.0 2 (3.5) 0 (0.0 0 (0.0
Gastric perforation 0 (0.0) 2 (3.5) 0 (0.0) 0 (0.0)
Psoriasis 0 (0.0 2 (3.5) 0 (0.0) 0 (0.0
Heart failure 1(1.8) 1(1.8) 0 (0.0) 0 (0.0)
Fall 108 108 000 0(0.0)
Fracture 0(00) 1(1.8 0(00) 0(0.0)
Syncope 0 (0.0 1(1.8) 0 (0.0 0 (0.0
Disease progression 0 (0.0) 0 (0.0) 0 (0.0) 1(1.8)

NOTE. Data are shown for adverse events that occurred in at least 10%
(grade 1 and 2) of patients by worst toxicity grade and all grade 3 and 5
events, and listed in decreasing order of frequency.

Abbreviations: AE, adverse events; TRAE, treatment-related AE.

ADC bystander killing via cleavable linkers may mitigate
HER2 heterogeneity and extend cytotoxicity beyond HER2-
expressing cells.™»*> In parallel, ADC-mediated tumor cell
death may induce immunogenic signals that enhance antigen
release and presentation, which can be further augmented by
PD-1 blockade.?4729:3%35 Although the relative contribution of
each component cannot be dissected in this single-arm trial,
these mechanisms collectively support the potent activity
observed across diverse patient subgroups.3¢37

Notably, PD-L1 CPS <1 tumors accounted for 54.4% of this
cohort, higher than KEYNOTE-811 (approximately 15%),2>*
HERIZON-GEA-01 (tumor area positivity score <1%, ap-
proximately 33%),?? and DG-03 (approximately 39-46%),3®
yet consistent with large-scale Chinese population data
(approximately 53-61%),>*%° likely reflecting the natural
PD-Lidistribution of HER2-overexpressing gastric cancer in
Chinese clinical practice. Although ORR was comparable
across PD-L1 subgroups (92.3% for CPS 21 v 87.1% for
CPS <1), durable clinical benefit remained positively asso-
ciated with PD-L1 expression (mPFS 16.7 v 10.0 months) and
0S (31.9 v 25.4 months). Patients with concurrent HER2 and
CPS positivity achieved the most favorable survival out-
comes, consistent with PD-L1 as a determinant of sustained
benefit from PD-1blockade even when combined with ADC#

ascopubs.org/journal/jco | Volume mmm, [ssue mmm | 9


http://ascopubs.org/journal/jco

Downloaded from ascopubs.org by 112.237.201.255 on June 26, 2026 from 112.237.201.255
Copyright © 2026 American Society of Clinical Oncology. All rights reserved.

Li et al

A B

HR 0.23 (95% Cl 0.08-0.65)
P=.005

0 6 12 18 24 30 36

Time Since Treatment (months)
Number at risk (number censored)
22 (0) 22(0) 20 (0) 16 (1) 11 (4) 7(8) 0(14)
10 (0) 9(0) 5(0) 31 1(1) 0(2) 0(2)

HR 0.27 (95% CI 0.08-0.89)
P=.032

0 6 12 18 24 30 36

Time Since Treatment (months)

Number at risk (number censored)

8(0) 8(0) 4(0) 4(0) 3(0) 0(3) 0(3)
10 (0) 8(0) 1(0) 0(0) 0(0) 0(0) 0(0)

égi I || I || . | B Age Primary sites
ECOG <65 GC
N " _Stage I I I =65 W GEJC
0. of metastatic sites Bl - — - - —— |
Primary sites ] - S P PD-L1 2 score
c1 c2 HER2 | I | | B | M Female M <1 -
PD-L1 mm I e W Male a %54 1
chaot n u m - 0
ol B w0 e o BT T RESe B
ini
(n=32) I I VDJricgngesﬁ " i | 4 | N n oE -2
ma
= e MeI::lium -I - n B No. of metastatic sites
a ™y arge i
o W/ Hyperexpandgd 1 | ‘ -I | .I u Z: Time point
mean,;requency - 1w | | 1 u = = gn-trlgatment
)eomean_irequenc aseline
gnean_cdr?m_ engt% -I [} r‘: .l. Stage
convergence m Locally advanced
diversity ﬂ I || I M Metastatic
evenness "
clonalig)( . | | HER2 Size
TCRseq o 100% = M |HC2+/ISH- M Hyperexpanded
N 50% - —-— - ! - M IHC2+/ISH+ Large
w L S e oyl IHC3+ B Medium
0% M Small
Time point
CNONRNXCNNTONVOLWONDMTOONMD OO = N O
00000 NANNNNOOOOMOOST ST TWOOLWLOLW
[Ny s Wy < Wy < Wy < W« Wy« W o Wy o WY o WY o WAy W Y R Y a MY o WY o M o MY o M o MY MY Y MR MY o WY o MY o WY c WY c WY WY W
C Clonality Diversity Evenness Gini D Hyperexpanded Large Medium Small
P=.034 P=.017 P=.029 P=.016 P=.077 P=.213 P=.880 P=.014
:Ej 14 . . . Té . N 5 .
1.50 ° 1.2 6
E E 20 . 4
© © o
2 125 12 g .
> o T . o o 15 4 3
x 100 a
a N L . 1.0 < 2o . 2 .
= EH o 10 S 10
o 1.0 =5 : ole o - o 2
— 075 o =
2 . 2 . ° Ty =
=1 L . . . =05
& 050{ o . 0.9 . . = . ol * .
o (<} < < o o o (<} <} o < < < < o <
oS oS o oS oS o oS oS oS oS o RO O
S A ro‘u S L ‘.:’1/ & 3 C_’/// L ro‘u o 4 (07/ o ‘.:’7/ o %1/
€& &« & & & &< & &« & &
mMPFS (95% CI) mOS (95% Cl) mPFS (95% CI)
E “ CEscore high ~20.5 months (11.3-NE) F - CEscore high ~32.8 months (22.1-NE) G “ Either high ~ 20.5 months (11.8-NE)
< CEscorelow 8.0 months (6.9-NE) < CEscorelow 187 months (10.0-NE) < Bothlow 7.6 months (6.9-NE)
1.00 1.00
075 = 0.75
= Sz s
o 050 - =3 - o 050 -
[V > © [
o (7] -g o
0.25 & 0.25
HR 0.34 (95% CI 0.14-0.82) HR 0.33 (95% CI 0.12-0.94) HR 0.18 (95% C 0.07-0.48)
0.00 | P=.017 =.037 0.00 P=.001
0 6 12 18 24 30 36 0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time Since Treatment (months) Time Since Treatment (months) Time Since Treatment (months)
Number at risk (number censored) Number at risk (number censored) Number at risk (number censored)
18O 1800 110 92 7@ 10 0@ 18(0)  18(0) 16(0) 14(0) 11()  7(6) 0(11) 22(00 210 140 10(3) 7(4)  1(9  0(10)
18O 110 40 1M 0@ 0@ 0@ 14000 13000 90 5@ 14  0()  0(5 100 80 10 00 00 00 00
mOS (95% Cl) mPFS (95% CI) mOS (95% Cl)
H < Either high 32.8 months (22.1-NE) I < PD-L1 CPS <1/CEscore high  16.1 months (8.5-NE) J < PD-L1CPS <1/CEscore high ~32.8 months (NE-NE)
4 Bothlow  12.2 months (7.7-NE) < PD-L1CPS <1/CEscore low 7.6 months (6.9-NE) “ PD-L1 CPS <1/CEscore low  12.2 months (7.6-NE)
1.00
= X o
£ = Tz
sS= - o 0804+ — - -+ - b 0 SZE o080 f{- - - - -b—p - - - - - -
5% i 53
7?2 a [Z3=]
= DE_ 0.25

HR 0.17 (95% Cl 0.04-0.83)
P =02
0.00 { 7= 0%

0 6 12 18 24 30 36

Time Since Treatment (months)
Number at risk (number censored)
8(0) 8(0) 7(0) 7(0) 6(0) 3(3) 0(5)
10 (0) 9(0) 5(0) 3(1 2(1) 0(2) 0(2)

FIG 4. Dynamic TCR repertoire and cfDNA analyses in relation to treatment response. (A) Schematic overview of the study design. (B) Heatmap of
standardized z scores for TCR repertoire metrics across 32 patients with paired baseline and on-treatment samples. (C) Box plots comparing on-
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and concordant with findings from DG-03, potentially
reflecting ADC-mediated immune priming>4-29:3435 and
the characteristic long-plateau survival effect of PD-1
blockade.*>43 Importantly, outcomes in the CPS <1 sub-
group appeared superior to historical benchmarks,* sug-
gesting partial overcoming of intrinsic resistance, although
these observations remain hypothesis-generating given
the nonrandomized design. Similarly, patients with HER2
IHC 2+ /ISH— tumors showed clinical activity in PFS and OS,
aligning with evidence from RC48-C027 study.** The lack of
differential outcomes by metastatic organ count (<1 v > 1)
likely reflects limited power and uniformly high response
rates (approximately 90%). To further delineate populations
most likely to benefit, an ongoing randomized controlled
trial (RCTS2, ClinicalTrials.gov identifier: NCT06730373) is
comparing this triplet regimen with standard regimens
stratified by CPS expression.

In line with the RCTS study, the DG-03 trial employed an
analogous first-line strategy combining T-DXd with pem-
brolizumab plus fluoropyrimidine for HER2-positive G/GE]J
cancer. At T-DXd 6.4 mg/kg and 5.4 mg/kg, ORRs were 53.5%
and 75.0%, with an mPFS of 10.3 and 9.8 months, respectively,*
and outcomes correlated with PD-L1 expression (at 6.4 mg/kg,
mPFS/0S of 14.0/23.0 months in the CPS 21 subgroup v 6.0/
16.0 months in CPS <1).3® Interestingly, although disitamab
vedotin yielded lower ORRs than T-DXd in later-line studies, its
performance may differ in the first-line setting. Microtubule-
directed payloads may be particularly effective in treatment-
naive disease,*5-48 whereas topoisomerase I inhibitor payloads
may be more effective following prior therapies.*-5* Further-
more, microtubule inhibitors can induce immunogenic cell
death and enhance antitumor immunity, providing a biologic
rationale for their combination with PD-1 blockade.>>53 This
supports potential first-line advantages of the disitamab
vedotin triplet, consistent with findings from RC48-C027.4
Additionally, differences in fluoropyrimidine backbone, ICI
agent, and regional pharmacokinetics may further contribute;
these mechanistic considerations remain hypothesis-
generating, pending randomized confirmation. Recently,
the HERIZON-GEA-01 phase III trial reported mPFS of
12.4 months, mOS of 26.4 months, and ORR of 70.7%, sig-
nificantly superior to trastuzumab-chemotherapy.>®> These
regimens employ distinct mechanisms—cytotoxic payload
delivery versus dual-epitope HER2 blockade—and may prove
complementary rather than competitive in the first-line
landscape.

The safety profile of this triplet regimen was consistent
with known toxicities of its individual components.*3°
Grade =3 treatment-related AEs occurred in 64.9% of pa-
tients, an incidence broadly comparable with that of KEY-
NOTE-811 (59%)* and notably lower than those reported in
RC48-C027 trial (82.4% to 94.4% across RC48-containing
arms).** Contextually, in the DG-03 trial, grade =3 TRAEs
were 76.7% and 34.4% in the T-DXd 6.4 and 5.4 mg/kg triplet
arms at median follow-ups of only 6.9 and 7.8 months,

Journal of Clinical Oncology

respectively,*s with drug-related ILD in 19% (including one
fatal event) in the 6.4 mg/kg arm.?® In contrast, symptomatic
pneumonitis (grade 2 and 3) in the present study was 5.3%
with no grade 4 and 5 events after 28.2 months of follow-up.
The 10.5% incidence of grade 3 peripheral motor neuropathy
is likely attributable to the MMAE payload of disitamab
vedotin, consistent with a recognized class effect of MMAE-
based ADCs.>#5> This rate likely reflects cumulative first-line
exposure (median of 12 cycles) and separate grading of motor
and sensory components per CTCAE v5.0. Our protocol in-
corporated a reduced dose intensity of disitamab vedotin
(2.5 mg/kg every 3 weeks), compared with the standard
2-week schedule. This dose-optimization strategy success-
fully enhanced tolerability and aligns with mitigation ap-
proaches utilized in similar clinical trials.?®44

Exploratory translational analyses provided insight into
treatment dynamics. Peripheral TCR sequencing revealed
that treatment-induced T-cell clonal expansion was sig-
nificantly associated with clinical outcomes, a finding
consistent with observations from our prior neoadjuvant
immunotherapy study,?* supporting its exploratory prog-
nostic value. Even in the CPS <1 subgroup, CEscore distin-
guished patients who benefited from those who did not.
Longitudinal cfDNA monitoring tracked disease dynamics
and preceded radiographic progression in most cases.
ssGSEA identified enrichment of EMT, hypoxia, and TGF-
signaling at progression; immune-related pathways showed
no significant alterations, suggesting resistance through
tumor-intrinsic phenotypic switching rather than im-
mune evasion. Collectively, these exploratory findings are
hypothesis-generating and nominate testable biomarkers
and translational concepts for future validation.

This study has several limitations. The single-arm design
precludes causal inference and prevents attribution to
individual components. The higher proportion of pa-
tients with low metastatic burden may partially con-
tribute to favorable outcomes and limits extrapolation to
higher-burden populations. All translational findings are
hypothesis-generating without multiplicity adjustment and
should be interpreted with caution. The RNA-seq analysis
included 15 samples (four baseline and 11 at progression)
from 13 patients, comprising only two matched baseline-
progression pairs; the observed transcriptomic differences
may reflect interpatient heterogeneity rather than true
progression-associated tumor evolution. Finally, the re-
striction of enrollment was limited to China and used an S-1
backbone, which constrains generalizability to regions
where capecitabine or 5-fluorouracil is standard.

In conclusion, disitamab vedotin combined with tislelizu-
mab and S-1 demonstrated encouraging antitumor activity
with a manageable safety profile as first-line therapy for
HER2-overexpressing advanced G/GE]J cancer. These results
provide a compelling rationale for further validation in
randomized controlled trials.
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