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Abstract

Purpose The purpose of this study is to evaluate the long-term survival outcomes of KDOG1001 trial after a minimum follow-up
of 3 years.

Methods Patients with bulky N2 lymph nodes, linitis plastica (type 4), or large ulcero-invasive-type tumors (type 3) received up
to four 28-day cycles of DCS neoadjuvant chemotherapy (docetaxel at 40 mg/m?, cisplatin at 60 mg/m* on day 1, and S-1 at
40 mg/m* twice daily for 2 weeks) followed by gastrectomy with D2 lymphadenectomy plus adjuvant S-1 therapy for 1 year. The
final preplanned analysis of long-term outcomes including overall survival and relapse-free survival was conducted after min-
imum follow-up of 3 years. This trial is registered with the University Hospital Medical Information Network Clinical Trials
Registry, number UMIN 000003642, and has been completed.

Results From May 2010 through January 2017, 40 patients were enrolled. All included patients underwent neoadjuvant chemotherapy
with DCS followed by gastrectomy with D2 lymphadenectomy, and 32 (80%) completed adjuvant S-1 therapy for 1 year. After a
median follow-up for surviving patients of 68 months at the last follow-up in January 2020, 3-year overall survival rate was 77.5%
(95% confidence interval 62.1-87.9%), while 3-year relapse-free survival rate was 62.5% (95% confidence interval 46.8-76.0%).
Conclusion Neoadjuvant chemotherapy with 4 cycles of DCS followed by D2 gastrectomy plus adjuvant S-1 was associated with
relatively good long-term oncologic outcomes for patients with the high-risk gastric cancer.

Keywords Neoadjuvant chemotherapy - Gastrectomy - Stomach neoplasm - Lymphatic metastasis - Linitis plastica

Introduction

Surgical resection remains mainstay of curative treatment for
patients with gastric cancer. However, particularly in those
with high risk of recurrence such as those with bulky lymph
nodes along the celiac, splenic, common hepatic, or proper
hepatic arteries (bulky N2 lymph nodes); linitis plastica (type
4); or large ulcero-invasive-type (type 3), the prognosis re-
mains poor even when the tumor can be curatively resected
[1-3]. Those with high risk of recurrence have been the target
of clinical trials. The Japan Clinical Oncology Group (JCOG)
has conducted a phase II trial (JCOGO0405 [3]) to evaluate the
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safety and efficacy of neoadjuvant cisplatin and S-1 (CS) che-
motherapy followed by gastrectomy with extended lymphad-
enectomy for gastric cancer with extended lymph node metas-
tasis including bulky N2 lymph nodes. This trial showed good
feasibility, with an excellent clinical response rate of 64.7%
and a 3-year overall survival (OS) rate of 58.8%. The JCOG
also conducted a phase II trial (JCOG0210 [1]) to evaluate the
safety and efficacy of neoadjuvant CS chemotherapy followed
by gastrectomy with D2 node dissection for gastric cancer
with a type 4 or large type 3 tumor. The study exhibited good
feasibility with a 3-year OS rate of 24.5%. Based on these
results, the next phase III study (JCOGO0501) was conducted.

Docetaxel-containing regimens have been considered wor-
thy of evaluating in patients with gastric cancer with high risk
of recurrence because the addition of docetaxel to cis-
platin and S5-fluorouracil was shown to improve the sur-
vival outcomes of patients with unresectable or recurrent
gastric cancer [4, 5].
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KDOGI1001 trial was a single-institutional, phase II study
designed to evaluate the safety and efficacy of docetaxel, cisplat-
in, and S-1 as a neoadjuvant chemotherapy (DCS NAC) for
gastric cancer with bulky N2 lymph nodes, type 4, or large type
3. In the primary analysis, the RO resection rate was 90% (36/40,
90% confidence interval (CI) 79.5-95.4%). Common grade 3 or
grade 4 adverse events during DCS NAC were leukocytopenia
(27.5%), neutropenia (55.0%), and hyponatremia (22.5%). The
most common grade 3 or grade 4 surgical morbidity was pan-
creatic fistula (12.5%). The pathological response rate was
57.5% (23/40) [6]. Accordingly, we concluded that DCS NAC
therapy was feasible and showed an enough RO resection rate.
We now report the survival analysis from KDOG1001 trial done
after a minimum follow-up of 3 years.

Methods

KDOG1001 was conducted as a prospective, single-institution-
al, phase II trial at the Kitasato University, Sagamihara, Japan.
All enrolled patients provided written informed consent. The
study protocol was approved by The Kitasato University
School of Medicine Research Ethics Committee and was con-
ducted in accordance with the Declaration of Helsinki as well as
the Japanese Ethical Guidelines for Clinical Studies. This trial
was registered with the University Hospital Medical
Information Network Clinical Trials Registry (http://www.
umin.ac.jp/ctr/) as UMIN 000003642. The study design has
been described previously [6]. The main eligibility criteria
were an age of 2075 years and histologically proven clinically
resectable gastric adenocarcinoma with bulky N2 lymph nodes
(one larger than 3 cm or two larger than 1.5 cm along the celiac,
splenic, common, or proper hepatic arteries), type 4, or large
type 3 measuring >8 cm. An Eastern Cooperative Oncology
Group performance status of 0 or 1 and no prior chemotherapy,
radiotherapy, or surgery was also required.

CY1 was defined by a positive result for carcinoma cells on
the peritoneal cytology test, whereas CYO was defined by a
negative result for carcinoma cells on the peritoneal cytology test.
Initially, the absence of peritoneal dissemination and the absence
of carcinoma cells on the peritoneal cytology test (CY0) were
confirmed via staging laparoscopy before entry into the study.
However, patient accrual was so poor that we amended the study
protocol at 2013 to include patients with CY 1. The absence of
peritoneal dissemination was confirmed by staging laparoscopy
for all the patients before entry into the study.

Treatment
The treatment involved the following three steps. First, neo-
adjuvant chemotherapy was administered. Neoadjuvant che-

motherapy consisted of an infusion of docetaxel (40 mg/mz)
and cisplatin (60 mg/m?) on day 1, and S-1 (40 mg/m?)
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administered orally twice daily for 2 weeks on days 1-14,
followed by a 2-week rest. After the first and second cycles
of DCS NAC, efficacy was evaluated based on CT findings
and tumor marker levels. If the tumor obviously progressed
but remained resectable after the first cycle of chemotherapy
or if the tumor remained stable without a marginal response
after the second cycle of chemotherapy, surgical resection was
performed. Otherwise, 4 cycles of the DCS therapy were giv-
en to the patients.

Second, surgical resection was performed between 15 and
42 days after the last administration of S-1. As a first step in
surgical resection, intraperitoneal washing cytology speci-
mens were examined. If the cytology findings were negative,
RO resection was attempted via total or distal gastrectomy with
D2 lymphadenectomy, as defined by the Japanese gastric can-
cer treatment guidelines [7]. If RO resection was considered
impossible and if there was clinical significance such as con-
trol of bleeding or removal of stenosis, R1 or 2 resections
would be performed. Even then, the data of those patients
would be used to analyze the outcomes.

Third, adjuvant chemotherapy was administered. Adjuvant
chemotherapy with S-1 was started within 42 days after sur-
gery when RO resection was achieved pathologically.
Adjuvant chemotherapy consisted of 4 weeks of oral admin-
istration of S-1 at a dosage of 40 mg/m? twice daily followed
by a 2-week rest during the first year after surgery. If S-1
therapy was not started within 3 months after surgery for
any reason, the protocol treatment was terminated. The proto-
col treatment was completed when a patient had received one
or more cycles of DCS NAC, had undergone RO resection via
gastrectomy with lymphadenectomy, and had received post-
operative chemotherapy. After completion of the protocol, no
further treatment was given until tumor recurrence. Detailed
treatment protocol was previously reported [6].

Outcomes

The primary endpoint was RO resection rate. The secondary
endpoints were 3-year survival rate, completion rate of the
protocol treatment, pathological response rate of DCS NAC,
and adverse events. Overall survival (OS) was defined as the
time from the date of surgery to the date of death from any
cause and was censored on the last contact for a surviving
patient. Relapse-free survival (RFS) was defined as the time
from the date of surgery to the first date of relapse and/or death
from any cause and was censored on the last contact for a
relapse-free surviving patient. The pathological response was
graded by pathologists according to the Japanese classifica-
tion of gastric carcinoma, third English edition [8]: grade 1a,
viable tumor cells occupy more than two-thirds of the tumor-
ous area; grade 1b, more than one-third but less than two-
thirds; grade 2, less than one-third; and grade 3, no viable
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tumor cells. In this study, the pathological response  Table1  Patient (n=40) and tumor characteristics

(responder) was defined as grade 1b to grade 3 responses. Values
Statistical analysis Age (years), median (range) 63.5 (32-75)

The RO resection rates in the JCOG0210 and the JCOG0405
were 63% and 82%, respectively, and the efficacy of DCS
therapy was expected to be superior to that of CS therapy.
We set the expected RO resection rate to be 85% and the
threshold RO resection rate to be 65%. The sample size was
calculated to be 40 cases with one-sided testing at the 5%
significance level with power of 90%. The cutoft date for this
long-term analysis was January 1, 2020. OS and RFS were
calculated by the Kaplan—-Meier method for all eligible pa-
tients. Univariate analyses of prognostic factors for OS and
RFS were performed using log-rank tests. Multivariate analy-
ses were performed using Cox proportional hazards model to
identify independent prognostic factors. All statistical analy-
ses were performed using JMP Pro Version 14.0 (SAS
Institute Inc., Cary, NC, USA).

Results

From May 2010 through January 2017, 40 patients were en-
rolled. The baseline characteristics were shown in Table 1.
Clinically, 17.5% of patients had bulky N2 lymph nodes,
45.0% had a type 4 tumor, and 40% had a large type 3 tumor
with 2.5% having both a large type 3 tumor and bulky N2
lymph nodes. Four patients had positive washing cytology test
(CY1).

At the cutoff date in January 2020, the median follow-up
for the OS analysis was 68 months (range 36—110 months).
There were 18 deaths. All the causes of death were progres-
sive disease. The 3-year OS rate was 77.5% (95% CI 62.1-
87.9%) and the 5-year OS rate was 69.4% (95% CI 53.4%—
81.8%) (Fig. 1a). The 3-year RFS rate was 62.5% (95% CI
46.8-76.0%) and the 5-year RFS rate was 54.0% (95% CI
38.3-68.9%) (Fig. 1b). Nineteen patients developed cancer
recurrence. The most frequent site of recurrence was peritone-
um (n = 13), followed by lymph nodes (n = 2), hematogenous
(n=3), and local recurrence (n=1). Subgroup analysis was
performed between bulky N2 lymph nodes, type 4, and large
type 3. The 3-year OS and 3-year RFS rates in bulky N2
lymph nodes were 83.3% and 66.7%, respectively. The 3-
year OS and 3-year RFS rates in type 4 were 66.7% and
50.0%, respectively. The 3-year OS and 3-year RFS rates in
large type 3 were 87.5% and 75.0%, respectively (Fig. 2a, b).
Patients with type 4 tumor had significantly worse OS
(P<0.001) and RFS (P=0.015) than those with non-type 4
tumor (Fig. 2c, d).

Adverse events associated with preoperative chemotherapy
and surgical complications were reported previously [6].

Sex (male) 26
Cancer type n, (%)

Bulky N2 lymph nodes® 7 (18)
Type 4 18 (45)
Large type 3* 16 (40)
cStage n, (%)
A 1(3)
1B 20 (50)
1A 10 (25)
1B 8 (20)
1Ic 13)
DCS cycles n, (%)
1 1(3)
2 12 (30)
3 2(5
4 25 (63)
Resection n, (%)
RO 36 (90)
R1 4 (10)
ypStage n, (%)
1B 3(8)
1A 3(8)
1B 13 (33)
A 3(8)
1B 4 (10)
1IC 9(23)
v 2(5)
Unclassifiable 3(8)
Pathological response n, (%)
Grade 0 4 (10)
Grade la 13 (33)
Grade 1b 13 (33)
Grade 2 7 (18)
Grade 3 3(8)

TNM categories are based on the 3rd English edition of Japanese classi-
fication of gastric carcinoma

Including one patient having both a large type3 tumor and a bulky N2
lymph node

Grade 3 or 4 toxicity during DCS NAC was experienced by
27 patients (67.5%). Grade 3 or 4 surgical complications oc-
curred in 9 patients (22.5%). No treatment-related deaths oc-
curred during protocol treatment.

Of the 4 patients with CY'1, 2 had type 4 tumor and 2 had
large type 3 tumor. Three patients converted to CYO after
DCS NAC. The 3-year OS rate was 25%. Only one patient
with persistent positive cytology test had a large type 3 tumor
and survived over 3 years.
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Univariate analysis revealed that pathological response of
grade 1b or more (responder) had better RFS and OS than
non-responder and that 4 cycles of DCS tended to have better
OS and RFS than 3 or less cycles of DCS (Tables 2 and 3).
Univariate analysis results as well as multivariate Cox propor-
tional hazards model confirmed that the cancer type, specifically
type 4 were an independent predictive factor for poor prognosis
in OS (HR 12.62, 95% C1 2.60-79.70; P=0.001) and RFS (HR
3.74, 95% CI 1.09-13.22; P=0.036) (Tables 2 and 3).

Discussion
The final preplanned analysis of the KDOG1001 trial revealed

that 4 cycles of DCS NAC followed by gastrectomy with D2
lymphadenectomy plus adjuvant S-1 therapy showed good

77.5% (62.1%—87.9%)

Relapse-free survival rate g
o o o o =
N s (o)} (o] o

o
=]

48 60 72 0 12 24 36

Months
62.5% (46.8%—76.0%)

48 60 72

3-year RFS (95% ClI)

survival outcomes for patients with resectable high-risk ad-
vanced gastric cancer with bulky N2 lymph nodes, type4, or
large type 3.

Comparisons of JCOG studies of NAC for resectable high-
risk advanced gastric cancer are summarized in Table 4. In the
JCOGO405 trial, patients with bulky N2 lymph nodes or para-
aortic metastatic lymph nodes had a good 3-year OS rate of
58.8% [3]. To further improve the long-term oncologic out-
comes, JCOG1002 trial which tested the efficacy of 2 cycles
of DCS NAC was conducted. However, the results did not
demonstrate the significant improvement of the treatment out-
comes. Not only the clinical response dropped below the ex-
pected rate with the response rate of 57.7%, but there was no
significant improvement in the OS with 3-year OS rate of
62.7% [9, 10]. Moreover, when we look at the cases with only
bulky N2 lymph nodes, no improvement of OS was found

Fig. 2 Kaplan-Meier curves of a b
overall survival (a) and relapse- 1.0 o 1.0
free survival (b) stratified by the © ‘I:]'—! THN T B W R iﬂfﬁ—‘
subgroups. Kaplan—Meier curves T 08 1 [ w08 L L
of overall survival (¢) and relapse- @ L\ g I IL._
free survival (d) with log-rank test E 0.6 4‘_‘—\ 7 06 L\_|7
between type 4 and non-type 4. 2 0.4 g 0.4
OS overall survival, RFS relapse- T T \—I_\_A_1;
free survival, BN bulky N2 lymph 20 2 0.2
nodes, 74 type 4, LT3 large type 3 o~ g
0.0 e 0.0
0 12 24 36 48 60 72 0 12 24 36 48 60 72
Months Months
3y OS —BN 83.3% —T4 66.7% — LT3 87.5% 3y RFS —BN 66.7% —T4 50.0% —LT3 75.0%
c d
1.0 _:I_‘ non-type4 o 1.0
P - T T R N NN ] [ os non-typed
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Table 2  Univariate and multivariate prognostic analysis for overall survival

Category Classification Univariate analysis Multivariate analysis

n. Proportion S-year OS P value HR 95% CI P value

Age (years) <65 21 53% 68% 0.45 1.00 0.031
>65 19 48% 71% 3.88 1.13-14.47

Sex Male 26 65% 77% 0.097 1.00 0.69
Female 14 35% 56% 1.34 0.33-6.08

Cancer type Bulky N2 or large type 3 22 55% 86% <0.001 1.00 0.001
Type 4 18 45% 48% 12.62 2.60-79.70

ypStage I 22 55% 82% 0.12 1.00 0.042
m-1v 18 45% 53% 5.04 1.06-25.73

DCS cycles 4 25 63% 72% 0.47 1.00 0.45
<3 15 38% 65% 0.62 0.18-2.14

Pathological response > gradelb (responder) 23 58% 73% 0.068 1.00 0.5
< gradelb (non-responder) 17 43% 64% 1.57 0.42-6.07

Resection RO 36 90% 72% 0.54 1.00 0.31
R1 4 10% Not reached 0.36 0.04-2.53

OS overall survival, HR hazard ratio, CI confidence interval

with the 5-year OS rate of 57.1% compared with that of 68%
in the JCOGO0405 trial.

Although included patients was as small as 6, this current
study found that patients with bulky N2 lymph nodes had
relatively good 3-year OS rate of 83.3% and 5-year OS rate
of 83.3% with two recurrences in the liver and the lung. Of 6
patients, 5 received 4 cycles of DCS NAC. Aoyama et al.
reported that the rate of pathological response, defined as a

complete response or < 10% residual cancer remaining, in 4
cycles of DCS was 18.8% which is better than that of 12.1% in
2 cycles of DCS [11]. This cutoff point of 10% is reported to
better predict survival outcomes [12]. In the JCOG1002 trial,
most frequent site of recurrence was reported to be lymph
nodes. Four cycles of DCS NAC might have improved sur-
vival than 2 cycles of DCS NAC by eliminating cancer cells in
metastatic lymph nodes.

Table 3  Univariate and multivariate prognostic analysis for relapse-free survival
Category Classification Univariate analysis Multivariate analysis
n. Proportion S-year RFS P value HR 95% CI P value

Age (years) <65 21 53% 57% 0.61 1.00 0.19
>65 19 48% 51% 2.02 0.70-6.02

Sex Male 26 65% 65% 0.18 1.00 0.76
Female 14 35% 36% 1.22 0.34-4.69

Cancer type Bulky N2 or large type 3 22 55% 73% 0.015 1.00 0.036
Type 4 18 45% 33% 3.74 1.09-13.22

ypStage I 22 55% 63% 0.12 1.00 0.22
-1V 18 45% 44% 2.36 0.60-8.94

DCS cycles 4 25 63% 55% 0.65 1.00 0.43
<3 15 38% 53% 0.61 0.16-2.10

Pathological response >gradelb (responder) 23 58% 70% 0.024 1.00 0.17
< gradelb (non-responder) 17 43% 31% 230 0.70-7.92

Residual tumor RO 36 90% 58% 0.28 1.00 0.710
R1 4 10% Not reached 0.73 0.12-3.78

RFS relapse-free survival, HR hazard ratio, CI confidence interval
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Table 4 Summary of trials of neoadjuvant chemotherapy for high-risk gastric cancer

Trial High-risk factors ~ Regimen  Cycles N RO rate (%)  Pathological response (%)  3-year OS rate (%)  CY1 rate (%)
JCOG0405 BN, PAN CS 2-3 53 82 51 59 0
JCOG1002 BN, PAN DCS 2-3 53 85 50 63 0
JCOGO0210 T4, LT3 CS 2 49 63 47 25 30*
JCOGO0510 T4, LT3 CS 2 151 74 51 61 21
KDOG1001 BN, T4,LT3 DCS 4 40 90 58 78 10

N the number of patients, BN bulky N2 nodes, PAN para-aortic lymphnode metastasis
T4 typed, LT3 large type 3, CS cisplatin and S-1, DCS docetaxel, cisplatin, and S-1

 Diagnosed after neoadjuvant chemotherapy

We have conducted univariate and multivariate prognostic
analyses for the purpose of detecting factors that made the
prognosis of this single-arm trial better than other trials.
Patients with good pathological response of grade 1b or more
had relatively better survival rate than those without good
pathological response. This good pathological response was
seen in only 33.3% (4/12) of the patients receiving 2 cycles of
DCS NAC,; by contrast, it was seen in 69.5% (16/23) of the
patients receiving 4 cycles of DCS NAC [6]. Tables 2 and 3
show that patients with 4 cycles of DCS tended to have better
survival rate than those with 3 or less cycles of DCS. In addi-
tion, the pathological response of 58% in this current study is
the best among studies listed in Table 4. Therefore, another
reason why the prognosis was better in this single-arm study
may possibly be high dose intensity of chemotherapy.

Another possible reason why the OS was better than the
preceding trials is that the proportion of patients with CY1 is
10% and relatively low. The proportion of patients with CY'1
in the JCOGO0210 and the JCOGO0501 trials which included
patients with type 4 or large type 3 tumors was 30% (diag-
nosed after NAC) and 21%, respectively. CY1 has been
regarded as a worse prognostic factor in patients with gastric
cancer [13, 14]. In this current study, we initially excluded
patients with CY1 confirmed via staging laparoscopy.
However, patient accrual was so poor that we amended the
study protocol to include patients with CY 1. In fact, the 3-year
OS rate of the patients with CY1 is as poor as 25%. If patients
with CY'1 had been involved from the start of this study, the
prognostic outcomes would have been much worse than the
obtained results.

There is still room for improvement for the treatment of
type 4 gastric cancer. The JCOG has conducted clinical trials
on type 4 and large type 3 gastric cancer as the same entity. In
the JCOGO501 trial, adding NAC CS did not demonstrate the
improvement of survival outcomes as compared with the stan-
dard treatment of adjuvant S1 chemotherapy alone [15]. In
this current study, significant difference was found in the sur-
vival outcomes between type 4 and large type 3. Most of the
type 4 tumor was thought to be categorized as the genomically
stable (GS) subtype in The Cancer Genome Atlas (TCGA)
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project [16]. This subtype is reported to be resistant to 5-FU
[17]. On the other hand, large type 3 tumor may include the
chromosomal instability (CIN) subtype in TCGA which is
reported to be most benefitted from adjuvant chemotherapy
[17]. Considering these molecular differences, optimal thera-
py for type 4 and large type 3 gastric cancer may need to be
separately developed with consideration of target molecules.

JCOG1013 failed to demonstrate the survival benefit of
DCS over CS in the metastatic setting [18]. However, this
current study indicated that, when used in NAC setting for
non-type 4 resectable advanced gastric cancer, 4 cycles of
DCS NAC had the possibility to improve survival outcomes.
Because of the significantly worse survival of type 4 gastric
cancer, this cancer should be treated with different treatment
strategy. On the other hand, for resectable high-risk gastric
cancer with bulky N2 and large type 3, 4 cycles of DCS
NAC would be evaluated in a future phase III trial.

In Europe, all patients with high-risk gastric cancer receive
perioperative therapy since more than 10 years ago when
MAGIC-Trial demonstrated a survival benefit of perioperative
chemotherapy with ECF [19]. Even if cancer biology in Asian
gastric cancer patients seems to differ from Caucasian patients,
our result belatedly demonstrated the benefit of perioperative
chemotherapy even in Asian high-risk gastric cancer.

Current standard treatment of resectable high-risk advanced
gastric cancer with bulky N2 lymph nodes, type 4, or large type
3 is upfront gastrectomy with D2 lymphadenectomy followed
by adjuvant chemotherapy in the Japanese gastric cancer treat-
ment guidelines [20]. In Japan, the standard regimens of adju-
vant chemotherapy are regarded as S-1 for pathological stage IT
and docetaxel and S-1 (DS) for stage III based on the results of
ACTS-GC trial [21, 22] and START-II trial [23], respectively.
The control group of future phase III trial may possibly be
upfront gastrectomy with D2 lymphadenectomy followed by
adjuvant chemotherapy with S-1 or DS.

The inclusion criteria for this trial were quite strict. FLOT4
trial in Europe [19] and PRODIGY trial in Korea [24] provid-
ed evidence for better survival in perioperative chemotherapy
for resectable advanced gastric cancer. The inclusion criteria
for these trials were wider than those for this current trial. On
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the other hand, resectable advanced gastric cancer except for
type 4 and large type 3 is reported to have relatively good
survival outcomes [25, 26]. In Japan, JCOG1509 trial which
evaluates perioperative chemotherapy using S-1 and
oxaliplatin is underway for resectable advanced gastric cancer
except for bulky N2, type 4, and large type 3. Until the results
of JCOG1509 will be available, upfront D2 gastrectomy
followed by adjuvant chemotherapy would be recommended
to Japanese patients who do not meet the inclusion criteria but
are diagnosed with advanced gastric cancer.

This study has some important limitations. First, the pres-
ent trial had a single-arm, phase II design and was conducted
at a single institution. Second, the accrual period was so long
that not only NAC regimen has become obsolete but also
chemotherapy regimens after cancer progression changed in
the study period. We initially planned to include 10 patients
per year. However, because of the unexpectedly declining
incidence of gastric cancer as well as screening program for
gastric cancer in Japan, not so many patients were diagnosed
as having the high-risk gastric cancer with adequate organ
function in the recruitment period. That is the reason for the
poor recruitment of 5.7 patients per year. Cisplatin is being
replaced by oxaliplatin, both of which are classified as
platinum-based anticancer agent. Although cisplatin has renal
toxicity, its prevention has been well established. Moreover,
the anticancer effect of cisplatin has been well confirmed for a
long period of time. On the other hand, oxaliplatin, which is
well known to have less renal toxicity, has peripheral neuro-
toxicity. If oxaliplatin was used multiple times, peripheral
neuropathy with numbness and tingling may frequently occur
and may take a long time to be alleviated, which may worsen
quality of life of the patients. Therefore, DCS regimen, along
with FLOT and DOS, is still a target for the development of
treatments for high-risk gastric cancer, which would provide
relevance of this current study.

In conclusion, our updated analysis showed that 4 cycles of
DCS NAC followed by D2 gastrectomy and postoperative S-1
therapy for resectable high-risk advanced gastric cancer were
associated with relatively good long-term oncologic outcomes
except for type 4. For resectable high-risk gastric cancer with
bulky N2 and large type 3, 4 cycles of DCS NAC would be
evaluated in a future phase III trial.
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