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Abstract - Objective: The prognosis of patients with advanced gastric cancer (GC) with multi-
ple lymph-node metastasis is poor. The present study evaluated a neoadjuvant S-1 and oxaliplatin
regimen (SOX) followed by D2 gastrectomy for advanced GC with lymph-node metastasis.

Patients and Methods: Ten patients with resectable clinical advanced gastric cancer with mul-
tiple lymph-node metastasis who received preoperative SOX therapy were included in this study
from 2015 to 2021.

Results: A clinical evaluation by RECIST version 1.1 criteria after SOX therapy showed 8 cases of
partial response (PR), 2 cases of stable disease (SD), and no progress disease (PD). The histopatho-
logical stages were IB in 3 patients, IlA in 2, IIB in 2, llIA in 2, and IlIB in 1, and downstaging was
observed in 8 of 10 patients (80%). Histopathological effects were Grade 1a in 4 patients, Grade
1b in 3 patients, Grade 2a in 2 patients, and Grade 2b in 1 patient; there were no Grade 3 patients.
Adverse events of neoadjuvant chemotherapy (NAC) according to the CTCAE criteria were Grade
1 anemia, nausea, dysgeusia, and peripheral neuropathy in one patient each,; Grade 2 anemia in
two patients; and diarrhea in one patient. No grade =3 adverse events were observed. The sur-
gical techniques were distal gastrectomy in four cases, total gastrectomy in five cases, and total
gastrectomy and caudal pancreatectomy in one case; all patients underwent D2 dissection, and all
received RO surgery. One patient had local recurrence, and one patient had peritoneal recurrence
and is on chemotherapy. The remaining eight patients are alive without recurrence.

Conclusions: In the future, neoadjuvant chemotherapy with SOX therapy may become a treat-
ment option for advanced resectable GC with multiple lymph-node metastasis.
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INTRODUCTION cer (GC) with multiple lymph-node metastasis is
poor, and a phase II study of a treatment strategy
In Japan, type 4, large type 3, and bulky N-GC are of surgery with D2 dissection and periaortic lymph
generally considered to have a very poor progno- node dissection after two to three cycles of S-1 plus
sis. The efficacy of preoperative adjuvant chemo- cisplatin combination therapy as neoadjuvant che-
therapy with S-1 plus cisplatin in patients with type motherapy (NAC) was performed in these patients,
4 or large type 3 GC was not proved to be superior with favorable results shown?.
to surgery alone in the JCOGO0501 study'. Next, the In our department, patients are informed that
prognosis of patients with advanced gastric can- NAC with S-1 and oxaliplatin regimen (SOX)
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therapy is still in the clinical trial stage, and we
actively perform NAC only in patients who have
given their written consent.

We herein report 10 cases of advanced resec-
table GC with multiple lymph-node metastasis
treated with NAC using SOX therapy, along with
a discussion of the literature. The present study
evaluated NAC of SOX followed by D2 gastrec-
tomy for advanced GC with multiple lymph-node
metastasis.

PATIENTS AND METHODS
Patients

Patients with an ECOG performance status (PS)
of 0 to 1 who underwent NAC with SOX therapy
for resectable advanced GC with multiple lymph-
node metastasis experienced at our hospital from
January 2015 to August 2021 were included. Mul-
tiple lymph-node metastasis was defined as the
presence of =3 regional lymph nodes with a short
diameter of =1 cm on enhanced computed tomo-
graphy (CT).

Preoperative chemotherapy

Oxaliplatin was administered as an intravenous
infusion at a dose of 130 mg/m? on day 1. S-1 was
administered orally twice daily for 14 days (from
the evening of day 1 until the morning of day 15),
followed by a 7-day rest period. The administered
dose of S-1 was calculated according to the pa-
tient’s body surface area as follows: <1.25 m?> 40
mg; 1.25-1.5m?2, 50 mg; and 21.5 m?, 60 mg. Che-
motherapy was administered every three weeks
for two or three courses. The number of preope-
rative chemotherapy treatments with SOX was de-
termined by the attending physician based on the
patient’s condition. Laparoscopy for staging was
not performed before preoperative chemotherapy.

Evaluations

Contrast-enhanced CT and gastroenterologi-
cal endoscopy were performed before and after
preoperative chemotherapy. A tumor response
evaluation was then carried out according to the
Response Evaluation Criteria for Solid Tumors
(RECIST) 1.1°. Adverse events during chemothe-
rapy were evaluated using the Common Termino-
logy Criteria for Adverse Events (CTCAE) v 5.0
Surgical complications were evaluated using the
Clavien-Dindo criteria’.
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Clinical, surgical, and pathological findings
were categorized according to the 15th Japanese
Classification of Gastric Carcinoma (JCGC). The
pathological response of the primary tumor was
assessed and classified as grade 0-3 according
to the JCGC criteria®. Patient’ background cha-
racteristics, surgical findings, histopathological
findings, postoperative course, and distant results
were reviewed.

All procedures were in accordance with the
Ethical standards of the responsible Committee
on Human Experimentation (institutional and na-
tional) and with the 1964 Declaration of Helsinki
and later versions. This study was approved by the
Ethics Committee of the Mitoyo General Hospital
(approval number, 21-CRO01-173; approval date,
September 15, 2021).

RESULTS
Clinical characteristics

The mean age of the 10 patients (8 men, 2 women)
was 73.8 (67-81) years old.

The ECOG PS was 0 in all cases. Three pa-
tients had type 2 tumors, six had type 3 tumors,
and one had type 4 tumors. The histopatholo-
gical types of preoperative endoscopic biop-
sies were tubl in two cases, tub2 in four cases,
porl in one case, por2 in two cases, and muc in
one case. The clinical wall depth by preopera-
tive contrast-enhanced CT was T3 (SS) in one
patient, T4a (SE) in eight patients, and T4b (SI)
in one patient. Clinical lymph-node metasta-
sis was N2 in nine cases and N3a in one case.
The clinical stage was IIIA in eight cases, [1IB
in one case, and IVA in one case. HER2 protein
expression was positive in one case and negative
in nine cases. Six patients received two courses
of SOX therapy and four patients received three
courses (Table 1).

Clinical stage, surgical stage,
histological stage, clinical outcome,
and histological outcome

The clinical stage was IIIA in eight cases, IIIB in
one case, and IVA in one case. The clinical eva-
luation by RECIST version 1.1 criteria after SOX
therapy showed partial response (PR) in eight pa-
tients and stable disease (SD) in two patients, with
none showing progress disease (PD). Therefore,
the response rate was 80%. The surgical stage
was IIB in one patient, IIIA in six patients, IIIB
in one patient, and IIIC in two patients.
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TABLE 1. Clinical characteristics.

Case Age Sex ECOG Borrmann Histological T-factor N-factor Clinical HER2 SoxX
PS type type stage status  course

1 77 F 0 2 muc cT4a (SE) cN2 IITA “) 2

2 67 M 0 2 tub2 cT4a (SE) cN3a I11B ) 3

3 81 F 0 3 tubl cT4a(SE)  cN2 1A ) 2

4 65 M 0 3 tubl cT4a(SE)  cN2 1A ©) 2

5 66 M 0 4 por2 cT4a (SE)  cN2 A o 3

6 78 M 0 3 tub2 cT4a(SE)  cN2 1A ©) 2

7 76 M 0 3 por2 T3 (SS) cN2 A o 3

8 80 M 0 3 tub2 cT4a(SE)  cN2 A ©) 2

9 71 M 0 3 tub2 cT4b (SI) cN2 IVA o 3
10 77 M 0 2 porl cT4a (SE) cN2 IITA “) 2

tub1: well differentiated
porl: solid type

PS: Performance Status
tub2: moderately differentiated

por2: non-solid type

The histopathological stage was IB in three pa-
tients, IIA in two patients, IIB in two patients, II1A
in two patients, and I1IB in one patient, and down-
staging occurred in 8 of 10 patients (80%y). The hi-
stopathological effects were grade 1a in four cases,
grade 1b in three cases, grade 2a in two cases, grade
2b in one case, and no grade 3 case (Table 2). A hi-
stopathological response rate in patients with grade
=1b was 60%. We have previously reported Case 3
in a Japanese journal [7]. The CT findings before
NAC (Figure 1) and CT after NAC (Figure 2) with
SOX therapy in Case 3 of grade 2b are shown.

Adverse events of SOX therapy
during NAC

Grade 1 anemia, nausea, dysgeusia, and periphe-

ral neuropathy were observed in one patient each,
along with Grade 2 anemia in two patients and

TABLE 2. Clinical, surgical, and pathological findings.

muc: mucinous adenocarcinoma

diarrhea in one patient; no patients showed = Gra-
de 3 adverse events (Table 3).

Surgery, post-operative course,
post-operative adjuvant chemotherapy,
and prognosis

All patients underwent surgery within two to th-
ree weeks of completing of NAC. Four patients un-
derwent distal gastrectomy, five patients underwent
total gastrectomy, and one patient underwent total
gastrectomy and caudal pancreatectomy; all pa-
tients underwent D2 dissection, and all received
RO surgery. No postoperative complications were
observed in any patients. The average postoperati-
ve hospital stay was 14.1 (10-24) days.

The postoperative follow-up period ranged
from 12 to 73 months (median 36 months). Po-
stoperative adjuvant chemotherapy with S-1 was

Case Clinical Surgical Pathological Clinical Pathological
stage stage stage response response
by RECIST
1 T4aN2  (IIIA) T3N2 (IlIA) T2N2  (IIB) PR Grade 2a
2 T4aN3a (I1IB) T4bN3a (IIIC) T3N2  (IlIA) SD Grade la
3 T4aN2  (IIA) T3N2  (IlIA) T2NO  (IB) PR Grade 2b
4 T4aN2  (IIIA) T3N2  (IlIA) TIb2N1  (IB) PR Grade 1b
5 T4aN2  (IIA) T4aN2  (IIIA) T3N2  (IlIA) SD Grade 2a
6 T4aN2  (IIIA) T3N2  (IlIA) T2NO  (IB) PR Grade la
7 T3N2  (IlIA) T3N2  (IlIA) T3NI  (IIB) PR Grade 1b
8 T4aN2 (I11A) T4bN3a (IIIC) T3NO (ITA) PR Grade la
9 T4bN2 (IVA) T4bN2 (IIIB) T4bN2  (IIIB) PR Grade la
10 T4aN2  (IIIA) T3N1  (IIB) T3NO  (IIA) PR Grade 1b

PR: partial response

SD: stable disease



Fig. 1. (Case 3) Abdominal contrast-enhanced computed tomography before neoadjuvant chemotherapy. a, Wall hypertrophy
was detected from the antrum to the angle involving the posterior wall (arrow). b, The No.6 lymph node was enlarged (arrow).

Fig. 2. (Case 3) Abdominal contrast-enhanced computed tomography after neoadjuvant chemotherapy. a, Wall hypertrophy of
the posterior wall of the antrum was reduced (arrow). b, The swelling of the No.6 lymph node was reduced (arrow).

administered to 7 of 10 patients. The attending
physician judged that postoperative adjuvant
chemotherapy was not indicated in case 3 due
to histopathological stage IB disease, in case 10
due to histopathological stage IIA disease, or in
case 6 due to adverse events of nausea and ano-
rexia. One patient had local recurrence, and one
patient had peritoneal recurrence and is under
chemotherapy. The remaining eight patients are
alive without recurrence (Table 4).

DISCUSSION

The ACTS-GC study recommended adjuvant
chemotherapy with S-1 for Stage II/1I1 advanced
GC3. However, the results of the ACTS-GC stu-
dy showed that the 5-year survival rate for Stage
II disease was 84.2%, which was relatively good,
but the 5-year survival rates for Stage IIIA and
IIIB disease were 67.1% and 50.2%, respectively,
which were not satisfactory.

After gastrectomy, and particularly total ga-
strectomy, patients frequently suffer from post-
gastrectomy syndromes, such as weight loss,
dumping syndrome, or anemia, all of which can
results in in delayed commencement or disconti-
nuation of postoperative adjuvant chemotherapy.

TABLE 3. Adverse events during the neoadjuvant chemo-

therapy

Case Adverse event
1 Grade 2 (Anemia)
2 Grade 2 (Anemia)
3 Grade 1 (Peripheral neuropathy)
4 Grade 1 (Anemia), Grade 1 (dysgeusia)
5 Grade 1 (Nausea)
6 ©)
7 &)
8 ©)
9 ©)

10 Grade 2 (Diarrhea)
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TABLE 4. Surgery, postoperative course, and prognosis.

Case Surgical Remnants Postoprative Postoperative Adjuvant  Recurrence  Chemo- Prognosis
operation of tumor complication hospital chemo- therapy after
stay (day) therapy recurrencee
1 TG (D2) RO &) 14 S-1 ©) 6Y1M alive
2 DG (D2) - &) 13 S-1 &) 5Y8M alive
3 DG (D2) - &) 13 &) &) 5Y8M alive
4 TG (D2) - [ 12 S-1 &) 5Y5M alive
5 TG (D2) - [ 14 S-1 &) 4YOM alive
6 DG (D2) - [ 10 &) &) 3YOM alive
7 TG (D2) - =) 13 S-1 Peritoneal SOX,nab-PTX+ 3YOM alive
recurrence  RAM, nivolumab
8 TG (D2) — @) 16 S-1 @) 2Y6M alive
9 TG+CP (D2) — © 24 S-1 Local nab-PTX+ 1Y9M alive
recurrence RAM
10 DG(D2 - @) 12 @) @) - 1Y alive

TG: Total gastrectomy, DG: Distal gastrectomy, TG+CP: Total gastrectomy+caudal pancreatectomy
SOX: S-1+Oxaliplatin, nab-PTX: Paclitaxel, RAM: Ramucirumab.

Furthermore, postoperative complications, which
have an incidence range or 15%-50%, may also
affect the dose intensity of postoperative adju-
vant chemotherapy®'®. Accordingly, patients with
pStage II/III do not necessarily receive adjuvant
chemotherapy with the expected dose intensity.

Therefore, NAC strategies have been developed
for advanced GC, especially for patients at high-
risk for postoperative recurrence. NAC for advan-
ced GC may be expected to improve the curative
effect by reducing the size of the primary tumor
and metastases. In recent years, good results of
NAC for highly advanced GC have been repor-
ted"'6, and the strategy of performing surgery after
downstaging has been applied. If such a strategy is
successful, the growth of micro metastases that can
cause recurrence may be able to be prevented.

The advantages of NAC for advanced GC in-
clude early treatment of micro metastases, which
may determine the prognosis; high compliance
with chemotherapy; reduction of lymph-node
metastases by chemotherapy, resulting in an in-
creased rate of curative resection; the ability to
judge the efficacy of chemotherapy; and the pre-
vention of unnecessary surgery for patients who
may eventually develop unresectable metastases.

Recently, preoperative S-1 plus cisplatin the-
rapy has been shown to be a useful treatment in
Japan, as CR has been observed histologically in
some of the most effective cases'”'®. In the G-SOX
phase III study", SOX was as effective as S-1 plus
cisplatin in the first-line treatment of advanced
GC and has since become an option for the first-
line treatment of advanced GC, as it is general-
ly safer than S-1 plus cisplatin and is clinically
easier to administer. SOX is superior to S-1 plus

cisplatin in terms of overall safety and simplicity
of administration.

Honma et al®® reported that three courses of SOX
therapy were administered as NAC to 14 patients
with stage III advanced GC, and the treatment was
relatively safe, with a histopathological response rate
of 85.7% in patients with grade z1b. In June 2015, our
department started NAC with SOX for resectable
advanced GC with multiple lymph-node metastasis
in patients with ECOG PS 0-1. The main concerns
of NAC are disease progression and adverse effects
during treatment. In the present study, no PD was
observed, and the response rate was 80% according
to RECIST version 1.1 criteria. The adverse events
according to the CTCAE were minor, up to Grade
2, and there were no cases in which such events in-
terfered with surgery performed two to three weeks
after the completion of NAC. The histopathological
effect (>grade 1b) of NAC was observed in 6 of 10
patients (60%), and downstaging was observed in 8
of 10 patients (80%).

Postoperative complications were not obser-
ved in any of the patients, and the mean posto-
perative hospital stay was 13.1 days with no di-
sability due to NAC. The postoperative follow-up
period ranged from 12 to 73 months (median 36
months). One patient had local recurrence and one
patient had peritoneal recurrence and is curren-
tly undergoing chemotherapy. Remaining eight
patients are alive without recurrence. JACCRO
GC-07 demonstrated the superiority of Docetaxel
plus S-1 over S-1 alone as postoperative adjuvant
chemotherapy in patients with Stage III advanced
GC?. We plan to actively use Docetaxel+S-1 as
adjuvant chemotherapy for patients with stage 111
GC in our department.
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Currently, NAC with SOX therapy is ongoing
for cStage III patients in JCOG1509%. It is ex-
pected to become a standard treatment for locally
advanced GC in Japan.

The present study is limited by its retrospecti-
ve study design as well as the small study size (10
patients) and the fact that the study was perfor-
med at a single center, which may have introduced
some study bias.

CONCLUSIONS

NAC with SOX therapy followed by surgery can
be performed safety and may become a treatment
option for resectable advanced GC with multiple
lymph-node metastasis.
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