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Abstract

Background Large type 3 (=8 cm) and type 4 gastric cancers are associated with extremely poor prognoses. The phase 111
JCOGO0501 trial, which evaluated neoadjuvant S-1 plus cisplatin, failed to demonstrate any survival benefits. Docetaxel,
oxaliplatin, and S-1 (DOS) have been explored as more effective perioperative regimens for these tumors.

Methods Eligible patients had large type 3 or type 4 gastric cancer without distant metastases, except for positive peritoneal
cytology (CY). Patients received three cycles of neoadjuvant DOS (docetaxel 40 mg/m?, oxaliplatin 100 mg/m?, and oral
S-1 at 80 mg/m?/day for 14 days), followed by gastrectomy with>D2 lymphadenectomy and one year of adjuvant docetaxel
plus S-1. The primary endpoint was the 3 year progression-free survival (PFS) rate, with an expected value of 60% and a
threshold of 45%. A one-sample log-rank test was performed with an o level of 0.10.

Results Of the 48 patients enrolled, 27 had type 4 tumors (56.2%), and 10 (20.8%) had CY1. Overall, 91.7% of patients
completed neoadjuvant DOS. RO resection rate was achieved in 89.6% of patients, a pathological response grade>1b in
66.7%, and negative CY conversion in 80.0%. The 3-year PFS rate was 37.5% (95% confidence interval [CI], 24.1-50.6%;
80% CI 28.6-46.4%; p=0.960), and the 3-year overall survival rate was 52.1% (95% CI 37.2-65.0%).

Conclusions Although neoadjuvant DOS therapy demonstrated favorable pathological responses, the 3-year PFS did not
exceed the predefined threshold, and a survival benefit was not demonstrated.
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Introduction

Gastric cancer (GC) remains one of the leading causes of
cancer-related mortality worldwide, particularly in East
Asia. Among its subtypes, large type 3 (=8 cm) and type
4 tumors are characterized by highly aggressive behavior,
frequent peritoneal dissemination, and extremely poor prog-
nosis [1].

Neoadjuvant chemotherapy (NAC) has been investigated
to improve patient outcomes. The phase III JCOGO0501 trial
evaluated two cycles of preoperative S-1 plus cisplatin (SP)
followed by surgery and postoperative S-1 compared with
upfront surgery plus adjuvant S-1 in patients with large
type 3 or type 4 GC [2]. Although the NAC arm achieved
a higher curative resection rate (73.5% vs. 65.1%), no sur-
vival benefit was observed, with identical 3 year progres-
sion-free survival (PFS, 47.7%) and similar overall survival
(OS, 62.4% vs. 60.9%). Accordingly, SP NAC may fail to
provide a sufficient treatment intensity for these biologically
aggressive subtypes.

Therefore, triplet regimens are garnering increasing atten-
tion. In Western countries, the fluorouracil, oxaliplatin, and
docetaxel (FLOT) regimen has become the standard periop-
erative therapy, achieving a pathological complete response
rate of 16% in the FLOT4 trial [3]. In Korea, a phase II
study on neoadjuvant docetaxel, oxaliplatin, and S-1 (DOS)
reported a 100% NAC completion rate, 97.6% RO resec-
tion rate, and 19.5% pathological complete response rate
[4]. The subsequent phase III PRODIGY trial demonstrated
considerable improvements in both PFS and OS with neo-
adjuvant DOS compared to upfront surgery [5].

Based on these promising results, the Osaka Gastroin-
testinal Cancer Chemotherapy Study Group (OGSG) initi-
ated a multicenter phase II trial (OGSG1902) to evaluate
neoadjuvant DOS followed by adjuvant docetaxel plus
S-1 (DS) in patients with large type 3 or type 4 GC [6].
This study also included patients with positive peritoneal
cytology (CY1), given that JCOGO0501 enrolled such cases
and that a better prognosis can be expected when surgery
is performed after conversion from CY1 to negative peri-
toneal cytology (CYO0) by chemotherapy. Short-term out-
comes, including pathological response, NAC completion,
RO resection, cytological negative conversion, and safety,
have been previously reported [7]. In the current study, we
present the final results, focusing on the primary endpoint of
3-year PFS and the secondary endpoint of OS.

@ Springer

Methods
Patients

Inclusion criteria were as follows: (1) histologically con-
firmed adenocarcinoma of the stomach; (2) large type 3
(>8 cm) or type 4 GC; (3) no evidence of distant metastasis
except for CY1 confirmed by laparoscopy; (4) no esophageal
involvement>3 cm; (5) age 20-80 years; (6) Eastern Coop-
erative Oncology Group performance status (ECOG PS) of
0 or 1; (7) no prior history of chemotherapy or radiotherapy
for any malignancy; (8) human epidermal growth factor
receptor negative or untested; (9) adequate oral intake, with
or without prior bypass surgery; and (10) adequate organ
function, defined as neutrophil count>1500/mm?, hemo-
globin>8.0 g/dL (no transfusion within 14 days before
registration), platelet count>100,000/mm’, aspartate and
alanine transaminase levels<100 IU, total bilirubin concen-
tration<2.0 mg/dL, and creatinine clearance>50 mL/min.
Written informed consent was obtained from all patients.

Exclusion criteria were as follows: (1) synchronous or
metachronous (within 5 years) malignancies other than car-
cinoma in situ; (2) infectious disease requiring systemic
treatment (body temperature>38.0 °C); (3) pregnancy or
lactation; (4) severe mental illness; (5) unstable angina
within 3 weeks or myocardial infarction within 6 months
before registration; (6) continuous systemic corticosteroid
or immunosuppressant treatment; (7) treatment with flucy-
tosine, phenytoin, or warfarin; (8) poorly controlled valve
disease or dilated or hypertrophic cardiomyopathy; (9) posi-
tive for hepatitis B surface antigen; (10) interstitial pneu-
monia, pulmonary fibrosis, or severe emphysema on chest
computed tomography (CT); (11) poorly controlled hyper-
tension or diabetes; or (12) patients deemed unsuitable for
the study by their physicians.

Staging laparoscopy and peritoneal lavage cytology
(CY) were performed before enrollment to identify perito-
neal metastases. Clinicopathological findings of GC were
classified according to the Japanese Classification of Gastric
Carcinoma (JCGC) (15th edition) [8]. Surgical procedures
followed the Japanese Gastric Cancer Treatment Guide-
lines 2018 (5th edition) [9]. Tumor response was evalu-
ated according to the Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.1 [10]. Adverse events (AEs)
were graded using the Common Terminology Criteria for
Adverse Events (CTCAE) version 5.0 [11]. Performance
status was assessed according to ECOG [12]. Nutritional
status was evaluated using the prognostic nutritional
index (PNI), calculated according to Onodera’s formula:
PNI=(10xserum albumin [g/dL])+(0.005 x total lympho-
cyte count [/mm?3]) [13].
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Study design

This multicenter, open-label, single-arm, phase II trial was
conducted to evaluate the efficacy and safety of neoadjuvant
DOS and adjuvant DS therapy for large type 3 or type 4 GC.
The trial was conducted in 16 institutions. Eligible patients
were registered via fax at the OGSG Data Center. This
study followed the Declaration of Helsinki and the Japanese
Clinical Trials Act. The protocol was approved by the Certi-
fied Review Board and registered with the Japan Registry
of Clinical Trials on October 11, 2019 (jJRCTs 051190060).

The primary endpoint was the 3-year PFS rate, defined as
the interval from the date of registration to the first occur-
rence of disease progression, recurrence, or death from any
cause. The definitions of PFS events are provided in Sup-
plementary Table 1. Disease progression or recurrence was
evaluated every 6 months using contrast-enhanced CT and,
when clinically indicated, additional CT or other imaging
modalities. The date of imaging was defined as the event
date. The secondary endpoints included PFS time, 3-year
OS rate, pathological response rate according to the JCGC,
response rate based on RECIST version 1.1, completion rate
of NAC, RO resection rate, completion rate of surgery, pro-
tocol treatment completion rate, negative conversion rate of
CY1, incidence of AEs, and nutritional evaluation.

Treatment
Neoadjuvant DOS chemotherapy

The neoadjuvant DOS chemotherapy protocol has been
previously described [6]. Briefly, docetaxel (40 mg/m?) and
oxaliplatin (100 mg/m?) were administered intravenously on
day | of a 21 day cycle. S-1 was administered orally twice
daily on days 1-14, with the dose adjusted based on body
surface area:<1.25 m2, 80 mg;>1.25 to<1.5 m?, 100 mg;
and>1.5 m%, 120 mg/day. The patient received three courses
of chemotherapy prior to surgery.

Surgery

After confirming that RO resection was possible by imaging
after the final course of NAC, gastrectomy with>D2 lymph-
adenectomy was performed within 56 days (recommended
within 28 days) of the final S-1 administration. Splenic-hilar
(No.10) lymphadenectomy or splenectomy was not manda-
tory but was performed at the surgeon’s discretion when the
tumor invaded the greater curvature of the upper third of
the stomach according to the Japanese Gastric Cancer Treat-
ment Guidelines 2018 [9]. If RO resection was not feasible
or if distant metastases—including peritoneal metastases

(P1), hepatic metastases (H1), or CY 1—were detected dur-
ing surgery, the protocol treatment was discontinued.

Adjuvant DS chemotherapy

Adjuvant DS therapy was initiated within 42 days after sur-
gery in patients who achieved RO resection. However, initi-
ation within 84 days after surgery was permitted in cases of
postoperative complications or delays in pathological evalu-
ation. The adjuvant DS chemotherapy regimen was based
on the START-2 study [14, 15]. Briefly, docetaxel (40 mg/
m?) was administered intravenously on day 1 of a 21-day
cycle starting from the second course. S-1 was adminis-
tered orally twice daily on days 1-14, beginning with the
first course, with the dose adjusted based on body surface
area:<1.25 m?, 80 mg;>1.25 to<1.5 m?, 100 mg;>1.5 m?,
120 mg/day. After completing seven courses of DS, patients
continued S-1 monotherapy at 80 mg/m?/day on days 1-28
of'a 6-week cycle for up to one year post-surgery.

Follow-up

Patients were followed up on a fixed schedule for three
years after completion of accrual. Physical and blood
examinations were performed every three months. Con-
trast-enhanced CT of the chest, abdomen, and pelvis was
performed every six months. Esophagogastroduodenoscopy
(EGD) was performed annually in patients who underwent
distal gastrectomy.

Statistical analysis

The null hypothesis was that the 3-year PFS rate with this
treatment protocol would be 45%, based on the 47.7%
3-year PFS rate of the neoadjuvant group of the JCOG0501
trial [2]. The expected value was set at 60% because three
courses of neoadjuvant DOS were added, and DS therapy
demonstrated a 16% increase in the 3-year relapse-free sur-
vival compared with S-1 in the START-2 study [14]. With
a=0.10, 1-=0.8, a two-year registration period, and a
three-year follow-up period, the required sample size was
44. To account for deviations, a final target sample size of
46 was established.

The 3-year PFS rate was evaluated using a one-sample
log-rank test with a one-sided significance level of 0.10.
PFS and OS were estimated using the Kaplan—Meier
method, and hazard ratios (HRs) with 95% confidence inter-
vals (CIs) were estimated using the Cox proportional haz-
ards model. Subgroup analyses were performed according
to macroscopic classification, histological type, presence of
a signet-ring cell (SRC) component, CY0 vs CY1, CYO vs
CY-negative conversion, residual tumor status, pathological
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Table 1 Patient characteristics

N=48
Age (years), median (range) 66 (44-79)
Sex
Male, n(%) 29 (60.4%)
Female, n(%) 19 (39.6%)
ECOG PS
0, n(%) 38(79.2%)
1, n(%) 10 (20.8%)
Main location
Upper third, n(%) 17 (35.4%)
Middle third, n(%) 21 (43.8%)
Lower third, n(%) 10 (20.8%)

Macroscopic type

3, n(%) 21 (43.8%)
4, n(%) 27 (56.2%)
Histological type

Differentiated, n(%) 8 (16.7%)

Undifferentiated, n(%)
Signet-ring cell component
Present, n(%)

Absent, n(%)

40 (83.3%)

26 (54.2%)
22 (45.8%)

cT

T2, n(%) 1(2.1%)
T3, n(%) 9 (18.8%)
T4a, n(%) 35 (72.9%)
T4b, n(%) 3(6.3%)
cN

NO, n(%) 15 (31.3%)
NI, n(%) 13 (27.1%)
N2, n(%) 15 (31.3%)
N3, n(%) 5(10.4%)
Peritoneal cytology

CYO0, n(%) 38(79.2%)
CY1, n(%) 10 (20.8%)
cStage

I, n(%) 1(2.1%)
1IB, n(%) 12 (25.0%)
111, n(%) 24 (50.0%)
IVA, n(%) 1(2.1%)
IVB, n(%) 10 (20.8%)

ECOG PS Eastern Cooperative Oncology Group performance status.
Clinicopathological findings of gastric cancer were classified accord-
ing to the Japanese Classification of Gastric Carcinoma (15th edition)

response grade, ypT, and ypN. These analyses were not pre-
specified in the study protocol and were therefore considered
exploratory. No adjustment for multiplicity was applied.

All statistical analyses were performed at the OGSG
Data Center using R software (version 4.4.0; R Foundation
for Statistical Computing, Vienna, Austria).
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Fig. 1 CONSORT diagram

Results
Patients

Between October 2019 and February 2022, a total of 48
patients were enrolled from 16 institutions. Baseline patient
characteristics are summarized in Table 1. The median age
was 66 years (range, 44—79 years), and 60.4% of patients
were male. ECOG PS was 0 in 79.2% and 1 in 20.8%.
Twenty-one patients (43.8%) had type 3 tumors, while 27
patients (56.2%) had type 4 tumors. SRC components were
identified in 26 (54.2%) patients, and CY was positive in 10
patients (20.8%). Patient enrollment and treatment flow are
illustrated in Fig. 1.

Neoadjuvant DOS chemotherapy

All the patients received neoadjuvant DOS chemotherapy.
As shown in Fig. 1, four patients discontinued treatment,
while the remaining 44 completed all three planned courses
[7]. The NAC completion rate, defined as the percentage
of patients who completed all three planned courses, was
91.7% (44/48, 95% CI 80.0-97.7%). The median relative
dose intensities (RDIs) were 93.0% for S-1, 94.5% for
oxaliplatin, and 95.0% for docetaxel.

The chemotherapy-related AEs have been previously
published [7]. The most common grade 3 or 4 toxicities
were neutropenia and appetite loss (37.5% of patients). No
serious AEs warranted hospitalization, or chemotherapy-
related deaths were reported.

Surgery

Gastrectomy was performed in 47 patients (97.9%) after
neoadjuvant DOS therapy. One patient did not undergo gas-
trectomy because RO resection was not feasible. Surgical
procedures and complications have been described in detail
in a previous publication [7]. Total gastrectomy was per-
formed in 32 patients (68.1%), and distal gastrectomy in 15
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patients (31.9%). Seventeen patients had tumors located in
the upper third of the stomach, and splenectomy was per-
formed in 10 patients. RO and R1 resections were achieved
in 43 and 3 patients, respectively. Positive surgical margins
were observed in one patient, and CY 1 was observed in two
patients. The RO resection rate was 89.6% (43/48, 95% CI
77.3-96.5%).

Pathological findings

Table 2 summarizes pathological findings. A pathological
response of the primary tumor graded as>1b was observed
in 66.7% of patients (32/48, 95% CI 51.6-79.6%), includ-
ing one patient (2.1%) who achieved a complete response.
Following neoadjuvant DOS therapy, the number of patients
with CY1 decreased from 10 to 2, resulting in a CY-negative
conversion rate of 80% (95% CI 44.4-97.5%).

Adjuvant DS chemotherapy

Overall, 45.8% of patients (22/48, 95% CI 31.4-60.8%)
completed the entire protocol, which included NAC, RO
gastrectomy, and adjuvant chemotherapy for 1 year. The
completion rate of seven courses of adjuvant DS therapy
was 65.0% (26/40), and that of 1 year of adjuvant therapy
was 55.0% (22/40). The median RDIs were 94.2% for
docetaxel and 92.4% for S-1. AEs associated with adjuvant
DS therapy have been previously reported [7]. The most
common grade 3 or 4 AEs were neutropenia (40.0%). No
treatment-related deaths occurred.

Survival outcomes

As of the data cutoff date in February 2025, surviving
patients had a minimum follow-up duration of 36 months.
The median follow-up period for all enrolled patients was
36.3 months. By that time, 28 patients had died, and 30
patients had experienced disease recurrence. Recurrence
occurred most frequently in the peritoneum (n=22, 73.3%),
followed by lymph nodes (n=9, 30.0%), distant organs
(n=3, 10.0%), and locoregional sites (n=2, 6.7%). Some
patients experienced recurrence at multiple sites. Recur-
rence was diagnosed by imaging or EGD; none were diag-
nosed based solely on clinical symptoms. The 3-year PFS
rate was 37.5% (95% CI 24.1-50.6%; 80% CI 28.6-46.4%)
(Fig. 2a). In the one-sample log-rank test against the pre-
specified threshold of 45%, the result was not statistically
significant (p=0.960), and the primary endpoint was not
met. The 3-year OS rate was 52.1%, (95% CI 37.2-65.0%)
(Fig. 2b).

Exploratory subgroup analyses identified several prog-
nostic factors (Tables 3 and 4, Fig. 3). Patients with baseline

Table 2 Pathological findings

n=47
wT
T0, n(%) 1(2.1%)
Tla, n(%) 1(2.1%)
T1b, n(%) 1(2.1%)
T2, n(%) 5(10.6%)
T3, n(%) 17 (36.2%)
T4a, n(%) 19 (40.4%)
T4b, n(%) 3 (6.4%)
ypN
NO, n(%) 12 (25.5%)
N1, n(%) 10 (21.3%)
N2, n(%) 6 (12.8%)
N3, n(%) 18 (38.3%)
NX, n(%) 1(2.1%)
P
PO, n(%) 46 (97.9%)
P1, n(%) 1(2.1%)
cY
CYO0, n(%) 45 (95.7%)
CY1, n(%) 2 (4.3%)
yrM
MO, n(%) 41 (87.2%)
M1, n(%) 6 (12.8%)
ypStage
1A, n(%) 2 (4.3%)
IB, n(%) 3(6.5%)
1IA, n(%) 9 (19.6%)
1IB, n(%) 3(6.5%)
HIA, n(%) 8 (17.4%)
HIB, n(%) 11 (23.9%)
1IC, n(%) 4 (8.7%)
IV, n(%) 6 (13.0%)
Pathological response
Grade 0, n(%) 2 (4.3%)
Grade 1a, n(%) 13 (27.7%)
Grade 1b, n(%) 15 (31.9%)
Grade 2, n(%) 16 (34.0%)
Grade 3, n(%) 1 (2.1%)

Clinicopathological findings of gastric cancer were classified accord-
ing to the Japanese Classification of Gastric Carcinoma (15th edition)

—
i YV

Fig. 2 Kaplan-Meier estimates of progression-free survival a and
overall survival b. a The 3 year progression-free survival rate was
37.5% (95% CI 24.1-50.6%). b The 3 year overall survival rate was
52.1% (95% CI 37.2-65.0%)
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Table 3 Subgroup analyses of progression-free survival

n  Median PFS (mo) (95% CIs) 3-yr PFS (%) (95%CIs) HR (95% Cls) p-value

Sex Male 29 30.6 (14.8-NA) 44.8 (26.5-61.6) 0.688 (0.344-1.377)  0.291
Female 19 23.1(14.7-32.2) 26.3 (9.6-46.8)

Age >65 28 22.2(14.7-34.3) 32.1(16.1-49.3) 1.375 (0.673-2.809)  0.382
<65 20 31.4(14.8-NA) 45.0 (23.1-64.7)

ECOG PS 0 38 22.1(17.4-32.0) 31.6 (17.7-46.4) 2.262 (0.866-5.912)  0.095
1 10 53.0 (11.7-NA) 60.0 (25.3-82.7)

Macroscopic type 3 21 20.2(10.5-NA) 33.3 (14.9-53.1) 1.245 (0.612-2.530)  0.545
4 27 32.0(17.4-53.0) 40.7 (22.5-58.2)

Histology Differentiated 8 11.1 (6.6-NA) 25.0 (3.7-55.8) 2.166 (0.911-4.918)  0.081
Undifferentiated 40  29.6 (19.9-55.8) 40.0 (25.0-54.6)

Signet-ring component  Yes 26 27.2(19.3-55.8) 38.5(20.4-56.3) 0.893 (0.448-1.780)  0.748
No 22 25.5(10.5-53.0) 36.4 (17.4-55.7)

cT 2-3 10 28.7(9.4-NA) 50.0 (18.4-75.3) 0.742 (0.305-1.802)  0.509
4 38 26.7(17.4-34.3) 34.2 (19.8-49.1)

cN 0 15 37.2(19.9-NA) 53.3(26.3-74.4) 0.537 (0.248-1.160)  0.113
1-3 33 20.2(11.6-32.2) 30.3 (15.9-46.1)

CY 1 10 11.1(2.5-21.1) 10.0 (0.6-35.8) 2.965 (1.353-6.497)  0.006
0 38 32.1(20.2-55.8) 44.7 (28.7-59.5)

CY Negative conversion 8 14.6 (6.3-25.8) 12.5 (0.7-42.3) 2.457 (1.043-5.789)  0.039
0 38 32.1(20.2-55.8) 44.7 (28.7-59.5)

Residual tumor (R) 0 43 30.6 (20.2-53.0) 41.9 (27.1-55.9) 0.275 (0.090-0.840)  0.023
1-2 4 17.0 (8.3-NA) -

Pathological response  0-la 15 23.2(9.4-32.0) 20.0 (4.9-42.4) Reference
1b 15 19.9(7.2-30.6) 26.7 (8.3-49.6) 1.063 (0.477-2.369)  0.881
2-3 17 55.8(17.4-NA) 64.7 (37.7-82.3) 0.400 (0.162-0.986)  0.046

ypT 0-2 8 - 87.5(38.7-98.1) Reference
3 17 372 (17.4-NA) 52.9 (27.6-73.0) 6.798 (0.876-52.724)  0.066
4a-b 22 19.6 (11.6-27.7) 9.1 (1.6-25.1) 17.42 (2.27-133.87)  0.006

ypN 0 12 — 58.3 (27.0-80.1) Reference
1 10 35.7(6.3-NA) 50.0 (18.4-75.3) 1.374 (0.418-4.513)  0.600
2-3 24 20.1(11.7-27.7) 20.8 (7.6-38.5) 2.787 (1.039-7.479)  0.041

PNI <435 23 20.2(14.7-55.8) 34.8 (16.6-53.7) 1.151 (0.580-2.285)  0.688
>43.5 25 32.0(17.4-53.0) 40.0 (21.3-58.1)

PFS progression-free survival, HR hazard ratio, CI confidence interval, ECOG PS Eastern Cooperative Oncology Group performance status,
PNI prognostic nutritional index, NA not available. Clinicopathological findings of gastric cancer were classified according to the Japanese

Classification of Gastric Carcinoma (15th edition)

CY1 had significantly worse outcomes than those with
CYO (Fig. 3 g, h), although CY-negative conversion was
achieved (PFS: HR 2.457, 95% CI 1.043-5.789, Fig. 3i; OS:
HR 2.610, 95% CI 1.090-6.249, Fig. 3j). Major pathologi-
cal response (grade 2—3) was significantly associated with
improved prognosis compared with grade 0—1a (PFS: HR
0.400, 95% CI 0.162—0.986, Fig. 3m; OS: HR 0.223, 95%
C10.071-0.706, Fig. 3n). Advanced tumor depth (ypT4a—b)
was associated with markedly worse survival than ypT0-2
(PFS: HR 17.42, 95% CI 2.27-133.87, Fig. 30; OS: HR
13.22, 95% CI 1.71-102.28, Fig. 3p). Likewise, advanced
nodal stage (ypN2-3) predicted poorer outcomes than ypNO
(PFS: HR 2.787, 95% CI 1.039-7.479, Fig. 3q; OS: HR
3.075, 95% CI 1.031-9.172, Fig. 3r).
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Discussion

This multicenter phase II study evaluated the feasibility and
efficacy of neoadjuvant DOS therapy followed by gastrec-
tomy and adjuvant DS therapy in patients with large type 3
or type 4 GC. The study revealed a high NAC completion
rate of 91.7%, an RO resection rate of 89.6%, a pathologi-
cal response of the primary tumor graded as>1b in 66.7%
of patients, and a CY-negative conversion rate of 80%.
However, the primary endpoint, 3-year PFS, did not exceed
the prespecified threshold of 45%, with an observed rate
of 37.5%. The 3-year OS rate was 52.1%. These findings
indicate that although neoadjuvant DOS therapy is feasible
and achieves good surgical and pathological outcomes, its
survival benefit may be limited in patients with this bio-
logically aggressive disease. In the exploratory subgroup
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Table 4 Subgroup analyses of overall survival

n  Median OS (mo) (95% Cls)  3-yr OS (%) (95%Cls) HR (95% Cls) p-value

Sex Male 29 423 (21.2-NA) 55.2 (35.6-71.0) 0.765 (0.356-1.642)  0.491
Female 19 344 (19.7-NA) 47.4 (24.4-67.3)

Age >65 28 273 (19.7-NA) 42.9 (24.6-60.0) 1.726 (0.784-3.801)  0.175
<65 20 53.0(21.2-NA) 65.0 (40.3-81.5)

ECOG PS 0 38 33.2(20.8-NA) 44.7 (28.7-59.5) 1.914 (0.718-5.099)  0.194
1 10 53.0 (18.8-NA) 80.0 (40.9-94.6)

Macroscopic type 3 21 248 (15.9-NA) 38.1(18.3-57.8) 1.877 (0.878-4.015)  0.104
4 27 423 (23.9-NA) 63.0 (42.1-78.1)

Histology Differentiated 8  14.1(10.0-NA) 25.0 (3.7-55.8) 2.644 (1.116-6.261)  0.027
Undifferentiated 40 419 (24.8-NA) 57.5 (40.8-71.0)

Signet-ring component ~ Yes 26  36.8 (23.1-NA) 53.8 (33.3-70.6) 0.849 (0.403-1.789)  0.666
No 22 35.8(12.3-NA) 50.0 (28.2-68.4)

cT 2-3 10 29.8 (12.6-NA) 50.0 (18.4-75.3) 0.811 (0.308-2.136)  0.670
4 38  36.5(23.1-53.0) 52.6 (35.8-67.0)

cN 0 15 - 66.7 (37.5-84.6) 0.434 (0.175-1.075)  0.071
1-3 33 34.4(18.8-42.3) 45.5(28.2-61.2)

CY 1 10 20.5(7.0-32.0) 20.0 (3.1-47.5) 2.962 (1.325-6.618)  0.008
0 38 423 (29.8-NA) 60.5 (43.3-74.0)

CY Negative conversion 8 22.1(7.0-41.9) 25.0 (3.7-55.8) 2.610 (1.090-6.249)  0.031
0 38 423 (29.8-NA) 60.5 (43.3-74.0)

Residual tumor (R) 0 43 41.9(29.8-NA) 58.1(42.1-71.2) 0.266 (0.086-0.822)  0.021
1-2 4 20.0(15.9-NA) -

Pathological response ~ 0-la 15 24.8(12.642.3) 46.7 (21.2-68.7) Reference
1b 15 32.0(12.3-36.5) 33.3 (12.2-56.4) 1.100 (0.484-2.502)  0.819
2-3 17 NA(29.8-NA) 76.5 (48.8-90.4) 0.223 (0.071-0.706)  0.010

ypT 0-2 8 - 87.5(38.7-98.1) Reference
3 17 53.0 (20.8-NA) 64.7 (37.7-82.3) 4.051 (0.498-32.986) 0.191
4a-b 22 24.8(16.1-36.5) 31.8 (14.2-51.1) 13.22 (1.71-102.28)  0.013

ypN 0 12 - 66.7 (33.7-86.0) Reference
1 10 423 (7.0-NA) 80.0 (40.9-94.6) 1.218 (0.304-4.875)  0.780
2-3 24  24.8(18.3-36.5) 33.3(15.9-51.9) 3.075(1.031-9.172)  0.043

PNI <435 23 24.7 (18.3-NA) 39.1(19.9-58.0) 1.456 (0.690-3.074)  0.324
>43.5 25 41.9(29.8-NA) 64.0 (42.2-79.4)

OS overall survival, HR hazard ratio, CI confidence interval, ECOG PS Eastern Cooperative Oncology Group performance status, PN/ prog-
nostic nutritional index, N4 not available. Clinicopathological findings of gastric cancer were classified according to the Japanese Classification

of Gastric Carcinoma (15th edition)

analyses, a favorable prognosis was associated with CY0
status, achievement of RO resection, major pathological
response (grade>2), and lower ypT and ypN stages.

Given the favorable short-term outcomes, we anticipated
improved long-term survival. However, the final survival
results did not surpass those of the JCOG0501 trial, which
used neoadjuvant SP therapy followed by adjuvant S-1 [2],
despite our protocol incorporating both neoadjuvant DOS
and adjuvant DS. A similar discrepancy between pathologi-
cal response and survival was noted in the JCOGO0501 trial.
The authors noted that, although the pathological response
is generally associated with improved survival in patients
receiving NAC for GC, this association may not apply to
type 4 or large type 3 disease. Moreover, they highlighted
that the conversion from CY1 to CYO did not necessarily
improve survival.

We explored why the favorable short-term outcomes
observed in our study did not translate into improved sur-
vival by comparing our results with those of the JCOG0501
trial [2]. First, while the rate of minor pathological responses
(grades 1b-3) was higher in this study (66.7%) than in the
JCOGO501 trial (52.3%, calculated among all patients who
received NAC), the rate of major pathological responses
(grades 2-3) was comparable (35.4% vs. 32.0%). Our sub-
group analyses revealed that patients who achieved a major
response had significantly better outcomes, whereas those
with grade 1b disease had prognoses similar to those of
patients with grades 0—la disease. These findings suggest
that, in large type 3 and type 4 GCs, NAC regimens must
achieve at least a grade 2 pathological response to translate
into a meaningful survival benefit.

@ Springer
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Second, nodal control appeared to be insufficient. The
proportion of pathological nodal positivity after treatment
was higher in the current study (72.3%) than that reported in
the JCOGO501 trial (58.3%, calculated among patients who
underwent gastrectomy), with more frequent nodal recur-
rence observed (30% vs. 12%). As ypN2-3 disease was
strongly associated with poor prognosis in our subgroup
analyses, these findings suggest that the therapeutic effect
of NAC must extend beyond the primary tumor response
to achieve an adequate nodal response, which is critical for
improving long-term survival.

Third, although CY conversion was achieved in 80% of
the patients and the rate of residual CY1 was lower than
that in the JCOGO0501 trial (4.3% vs. 13.7%), our subgroup
analysis revealed that patients with baseline CY1 disease
had a persistently poor prognosis even after negative con-
version. Peritoneal recurrence was observed in 22 (45.8%)
patients. This contrasts with the multicenter retrospective
analysis by Yamaguchi et al. [16], which reported favorable
survival rates in patients who achieved PO and CYO0 after
the initial chemotherapy. Nevertheless, consistent with our
observations, the JACCRO GC-07 trial [15] demonstrated
that, although the addition of docetaxel to S-1 significantly
reduced nodal and hematogenous recurrence rates, perito-
neal recurrence rates remained similar (19.6% vs. 22.7%).
Despite the use of docetaxel in both the neoadjuvant and
adjuvant settings in the present study, effective control of
micrometastatic peritoneal disease remained challenging in
large type 3 and type 4 GCs.

Although there were no substantial differences in patient
characteristics between the JCOG0501 and OGSG1902 tri-
als, including the proportion of patients with CY1 (21.2%
vs. 20.8%), type 4 tumors (63.6% vs. 56.2%), or completion
of adjuvant therapy (47.0% vs. 45.8%), survival outcomes
were more favorable in JCOGO0501. One possible explana-
tion is the aging of the gastric cancer population; the propor-
tion of patients aged>65 years was 47.0% in JCOGO0501,
compared with 58.3% in OGSG1902. In addition, the
0OGSG1902 study period coincided with the COVID-19
pandemic, and differences in social and healthcare cir-
cumstances during this time may have influenced survival
outcomes. Although patient accrual was delayed due to the
COVID-19 pandemic, the study experienced no interrup-
tions in protocol treatment, including surgery or adjuvant
chemotherapy.

In contrast to our findings, recent studies have reported
excellent survival outcomes following DOS therapy. The
phase IIl PRODIGY trial in Korea enrolled patients with gas-
tric or gastroesophageal junction adenocarcinoma and clini-
cal T2-3N+or T4Nany disease [5]. Compared with upfront
surgery, neoadjuvant DOS therapy significantly improved
OS (adjusted HR 0.72, 95% CI 0.54-0.96; stratified log-rank

p=0.027). NAC also significantly improved PFS (adjusted
HR 0.70, 95% CI 0.53-0.94; stratified log-rank p=0.016).
In Japan, the docetaxel dose was reduced from 50 mg/m?,
as used in Korea, to 40 mg/m? owing to concerns regarding
hematologic toxicity. This dose has been explored in sev-
eral clinical trials, including the present study. The Osaka
University group conducted a phase II trial to determine the
efficacy and safety of neoadjuvant DOS chemotherapy for
clinical stage III gastric or esophagogastric junction adeno-
carcinoma, reporting a pathological response rate (>grade
1b) of 63% (30/48) [17]. The 3-year PFS and OS rates were
54.2% and 68.7%, respectively. In addition, the JCOG1704
phase II trial of neoadjuvant DOS for GC with bulky nodal
involvement or para-aortic lymph node metastasis reported
a major pathological response rate (grade>2a) of 57%
(26/46) and a complete response rate of 24% (11/46) [18].

The influence of SRC components on the response to
NAC remains controversial. In our cohort, pathological
response rates were comparable between SRC-positive
and SRC-negative tumors when assessed at the thresh-
old of grade>2 (30.8% vs. 40.9%), and notably, the only
pathological complete response was observed in an SRC-
positive case [7]. Survival curves stratified by SRC status
also overlapped, suggesting no clear prognostic impact. In
contrast, Voron et al. [19] conducted a large retrospective
cohort study involving 1,799 patients, identifying SRC as
an independent predictor of poor outcome and reporting
lower chemosensitivity in SRC-positive disease. Similarly,
the JCOGO501 trial suggested that NAC provides a limited
benefit in patients with SRC-positive tumors [2]. However,
some evidence suggests that taxane-based therapy may be
more effective for SRC in both clinical and preclinical mod-
els [20, 21]. Taken together, our findings did not reproduce
the poor NAC sensitivity reported in previous studies; how-
ever, given the limited sample size, definitive conclusions
could not be drawn. Further studies are required to clarify
the effects of SRC on NAC sensitivity.

This study had several limitations. First, this was a sin-
gle-arm phase II trial with a relatively small sample size,
which limited the generalizability of the findings and sta-
tistical power. Second, the subgroup analyses were explor-
atory, as they were not pre-specified in the study protocol,
and therefore lacked sufficient power for definitive conclu-
sions. Third, a central pathology review was not performed
for all cases, and the assessment of SRC components and
pathological responses may have been subject to inter-
observer variability. Nevertheless, these data provide an
important foundation for designing next-generation periop-
erative strategies for treating high-risk GC.
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Conclusions

Neoadjuvant DOS therapy for large type 3 and type 4 GCs
was feasible and achieved high RO resection and patho-
logical response rates. Nevertheless, the 3-year PFS did
not reach the prespecified target, underscoring the inherent
biological aggressiveness of these tumor types, even under
intensive triplet chemotherapy. To further improve survival
outcomes in this highly aggressive subgroup, more inten-
sive approaches or the incorporation of novel strategies,
such as immune checkpoint inhibitors or molecularly tar-
geted agents, are warranted.
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