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Preoperative and neoadjuvant chemotherapy represent
investigational options. The rationale of preoperative che-
motherapy is based on the difficulty of performing an RO
resection in patients with initially unresectable locally ad-
vanced tumors and the high risk of micrometastatic disease
in these patients. Neoadjuvant chemotherapy has potential
for resectable gastric cancer for the purpose of treating
micrometastases.

Intensive chemotherapy is necessary for the improve-
ment of the RO resection rate and complete elimination of
the micrometastases. However, it is difficult for patients
who undergo gastrectomy to tolerate intensive chemother-
apy. Because weight decreases by gastrectomy, it is neces-
sary to reduce the dose of chemotherapy. The tolerance to
chemotherapeutic agents with digestive organ toxicity
was often reduced by gastrectomy-related gastrointestinal
effects.

S-1 (TS-1, Taiho Pharmaceutical, Tokyo, Japan) is an
orally active combination of tegafur (a prodrug that is con-
verted by cells to fluorouracil), gimeracil (an inhibitor of
dihydropyrimidine dehydrogenase, which degrades fluoro-
uracil), and oteracil (which inhibits the phosphorylation
of fluorouracil in the gastrointestinal tract, thereby reducing
the gastrointestinal toxic effects of fluorouracil) at a molar
ratio of 1:0.4:1. The response rate of S-1 alone exceeded
40% in two phase 2 trials involving patients with metastatic
gastric cancer.”® The combination chemotherapy of S-1
plus cisplatin (CDDP) achieved a high response rate
(74%, 95%CI: 54.9—90.6) in a previous phase I/II study
of patients with metastatic gastric cancer.”

These factors led us to perform the current phase II trial
to investigate the use of an active preoperative chemother-
apy regimen. The primary objectives of the trial were to in-
vestigate tolerance to the preoperative regimen, its effects
on operative morbidity and mortality, and the response
rate. Secondary objectives included evaluation of the RO re-
section rate, disease-free and overall survival, and failure
pattern.

Patients and methods
Patients

The study was conducted as a prospective multi-
institutional phase II trial by the Osaka Gastrointestinal
Cancer Chemotherapy Study Group (OGSG) in Japan. All
patients had histologically confirmed adenocarcinoma of
the stomach. They also had to have initially unresectable
locally advanced tumors because of invasion to adjacent
structures or severe lymph node metastases, staged by
contrast-enhanced CT as T2-3N2-3M0O or T4NanyMO, ac-
cording to the Japanese Classification of Gastric Carcinoma
(2nd English Edition).® They also had to have lymph node
metastases that were measurable according to the RE-
CIST' guidelines.” We did not require laparoscopic stag-
ing as an entry criterion for this study. Any sites of

suspected M1 disease had to be ruled out prior to entrance
into the study. No prior chemotherapy or radiation was al-
lowed. The age range was 20—75 years. The performance
status (ECOG) was 0 from 1.

Because of the worse prognosis of type IV gastric cancer,
also known as scirrhous or linitis plastica, we excluded such
cases.'” Acceptable hematologic profile (WBC = 4000 cells/
mm°, hemoglobin = 8.0 g/dl, platelets = 100,000 cells/
mm3), and renal (BUN = 25 mg/dl, creatinine = 1.2 mg/dl
and/or creatinine clearance > 60 ml/min) and hepatic function
(total serum bilirubin < 1.5 mg/dl) were required. In addition,
certain respiratory function test results (ratio of the forced expi-
ratory volume in one second = 50%, PaO2 in room
air Z 70 mmHg) were required criteria. No clinically signifi-
cant auditory impairment was allowed. Patients with prior can-
cer diagnosed during the previous 5-year period (except for
colon carcinoma in situ) were excluded. Other exclusion criteria
included significant cardiac disease, pregnancy or serious infec-
tions. The protocol was reviewed and approved by the Institu-
tional Review Board of each institution. All patients gave
written informed consent.

Preoperative chemotherapy

Patients found to have locally advanced gastric cancer as
defined above, received two cycles of S-1 plus cisplatin ev-
ery 35 days. Preoperative chemotherapy consisted of S-1 at
80 m,g/m2 divided in two daily doses for 21 days and cis-
platin at 60 mg/m? intravenously on day 8. Physical exami-
nation, abdominal CT scan and assessment of toxicity were
performed prior to each cycle. The response measurement of
the preoperative chemotherapy was carried out according to
the RECIST' guidelines. Because it was preoperative che-
motherapy, response was not confirmed at least 4 weeks
apart. Toxicity was recorded and graded according to the Na-
tional Cancer Institution Common Toxicity Criteria (NCI-
CTC) version 2.0 scale. Operative complication was graded
according to the Common Terminology Criteria for Adverse
Events v4.0 (CTCAE v4.0). If a tumor decreased in size, ac-
cording to protocol criteria, we added 1 or 2 more courses. If
curative resection was considered possible after planned
chemotherapy, the patient had surgery. If curative resection
was considered difficult, a further course of chemotherapy
was added. The doses of both agents were attenuated for
grade =3 toxicities, using standard reduction criteria.

Surgery

The surgery was planned for 3—6 weeks from the day of
last administration of chemotherapy. Surgery involved
a radical resection, the extent of which (total or distal gas-
trectomy) depended on the site of the primary tumor, with
a D2 lymphadenectomy. We performed D2 or more dissec-
tion in patients with metastasis to N3 lymph nodes before
chemotherapy. Spleen preservation in total gastrectomy
procedure was entrusted to the decision of each clinician.
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Patients in whom curative resection was impossible under-
went palliative operation. The postoperative treatment was
left to the decision of each physician.

Biostatistical considerations

The 3 primary end points of the study were as follows;
1) tolerance to preoperative chemotherapy, 2) operative
morbidity and mortality, and 3) objective response rate
(ORR). Secondary end points were RO resection rate, fail-
ure pattern, and disease-free and overall survival. One of
the primary end points was ORR. The number of patients
to be enrolled was calculated at 24, which was required
given the assumption that the 95% confidence interval
(CI) would be £20%, assuming an expected response rate
of 60%. Finally, we set the number as 30 patients in consid-
eration of disqualified patients. The early stopping criterion
of the trial was 3 treatment related deaths. Analogous sam-
ples were used to estimate the response rate, RO resection
rate, operative morbidity and mortality, and incidence of
treatment related grade 3—4 toxicity. Overall survival
(OS) of all patients was calculated from the day of registra-
tion in the trial. OS and disease-free survival (DFS) of the
patients who underwent RO resections were calculated from
the day of surgery. Survival distributions were estimated us-
ing the Kaplan—Meier method.

Follow-up

Following completion of chemotherapy and surgery, pa-
tients were followed at 3- monthly intervals until year 3.
Thereafter, 6-month follow-up visits were performed. CT
scans and appropriate blood studies were performed on
the occasion of each evaluation.

Results
Patient population

Between December 2000 and December 2007, 27 pa-
tients with initially unresectable local advanced gastric can-
cer were enrolled into the study from 9 institutions. As
shown in Table 1, the male to female ratio was 20:7. The
median age was 63 years. As for the histologic type, 15
cases were undifferentiated (including signet ring cell car-
cinoma) and 11 cases were differentiated type. One case
was classified as mucinous carcinoma. There were 3 cStage
Ila (11.1%) preoperatively, 8 cStage IIIb (29.6%), and 16
cStage IV (59.3%).

Preoperative chemotherapy

The median number of preoperative chemotherapy regi-
mens was 3 courses. Grade 3—4 toxicities associated with
preoperative S-1/CDDP are described in Table 2. Hemato-
logic toxicity (Grade 3/4) was 7.4% and non-hematologic

Table 1
Patient characteristics (z = 27).
Number %

Age, years Median (range) 63 (48-75)

Gender Male 20 74.1
Female 7 259

Histology Differentiated 11 40.7
Undifferentiated 15 55.6
Other 1 3.7

Pretreatment cStage T2N2MO (IITA) 3 11.1
T3N2MO (IIIB) 7 259
T4N1IMO (IIIB) 1 3.7
T2N3MO dV) 5 18.5
T3N3MO (IV) 6 222
T4N2MO (IV) 3 11.1
T4N3MO (IV) 2 7.4

toxicity (Grade 3/4) was 3.7%. Treatment was generally
well tolerated and no chemotherapy-related deaths were ob-
served. While there was no CR, there were 17 cases of PR
and the response rate was 63.0% [95%CI: 42.4—80.6]
(Table 2).

Operative outcome

All patients who were entered into this trial had initially
unresectable tumors. Nine patients were diagnosed as being
unresectable when chemotherapy was completed and did
not undergo surgery. Eighteen patients (66.7%) underwent
laparotomy (Table 3). Thirteen patients (48.1%) had RO re-
sections. Three patients (11.1%) underwent R1 surgery, be-
cause of positive results of peritoneal washing cytology.
Two patients underwent simple laparotomy because of peri-
toneal metastases or unresectable local extension of meta-
static lymph nodes. Postoperative complications are
described in Table 3. The incidence of complications was
22.2%. One patient underwent operative intervention be-
cause of pancreatic leakage; however, there were no
surgery-related deaths.

Table 2
Courses, responses and toxicities of preoperative chemotherapy.
n %
Courses Median (range) 3 (1-9)
Response CR 0 0.0
PR 17 63.0
SD 6 222
PD 4 14.8
Toxicities Gradel/2 Grade3/4
n % n %
Neutropenia 10 37.0 2 74
Thrombocytopenia 3 11.1 1 3.7
Hemoglobin 21 71.8 1 3.7
Vomiting 7 259 1 3.7
Nausea 13 48.1 1 3.7
Diarrhea 4 14.8 1 37
Anorexia 17 63.0 1 3.7
Cerebral infarction 0 0 1 3.7
Treatment 0 0.0

related death
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Table 3
Operative outcome (n = 27).
Number %
No operation 9 333
Operation 18 66.7
RO resection 13 48.1
R1 resection 3 11.1
R2 resection 0 0
Simple Laparotomy 2 222
Complications
None 14 77.8
Pancreatic leak 3 (Grade 1: 2, Grade 4: 1) 16.7
Lymphorrhea 1 (Grade 1) 5.6
Anastomotic leak 0 0.0
Re-operation 1 5.6
Mortality 0 0.0

Seven of 9 patients who did not undergo surgery re-
ceived 2nd-line chemotherapy (S-1: 3 patients, S-1/CPT-
11: 2 patients, CPT-11/CDDP: 1 patient, Paclitaxel: 1 pa-
tient). Four of 5 patients who underwent R1-2 surgery re-
ceived further chemotherapy (S-1/Paclitaxel: 2 patients,
S-1: 1 patient, CPT-11/CDDP: 1 patient).

Overall survival of all patients

Only one patient was lost to follow-up at 8 months from
the first day of preoperative chemotherapy, but all other pa-
tients were followed more than three years. The median
overall survival time and the 3-year overall survival rate
of all patients were 31.4 months and 31.0% [95%CI:
17.5—55.1], respectively.

DFS, OS, and first relapse site of patients who
underwent RO resection

Thirteen patients underwent RO resection. The details of
these patients are shown in Table 4. Twelve of these 13

Table 4
Patients who underwent RO resection.,

patients (92.3%) achieved PR after preoperative chemother-
apy. The median number of course of chemotherapy of
these patients was 3 (2—5). Of these patients, only 2 pa-
tients (15.4%) underwent D2 plus para-aortic lymph node
dissection (D3). Downstaging was observed in 11 patients
(84.6%). Seven of 13 patients received postoperative adju-
vant chemotherapy (S-1: 4 patients, S-1 plus CDDP: 1 pa-
tient, CPT-11: 1 patient, CPT-11/CDDP: 1 patient). To date,
recurrence has been diagnosed in 10 patients. First relapse
site of five of ten patients was para-aortic lymph nodes. The
median disease-free survival time and the 3-year disease-
free survival rate of the 13 patients were 17.4 months and
23.1% [95%CI: 8.6—62.3], respectively (Fig. 1A). The me-
dian overall survival time and the 3-year overall survival
rate of the 13 patients were 50.1 months and 53.8% [95%
CI: 32.6—89.1], respectively (Fig. 1B).

Discussion

The combination chemotherapy of S-1 plus cisplatin was
chosen because it had achieved a high response rate of 74%
(95%CI: 54.9—90.6) in previous phase I/II study of patients
with metastatic gastric cancer. The incidences of severe
(Grade 3/4) hematological and non-hematological toxicities
were 15.8 and 26.3%, respectively.” A randomized con-
trolled trial in Japan showed the superiority of S-1/cisplatin
compared with S-1 monotherapy according to the response
rate and survival for metastatic gastric cancer.!’ Therefore,
S-1/cisplatin therapy is now the standard treatment for met-
astatic gastric cancer in Japan.

This multi-institutional phase II prospective trial of pre-
operative chemotherapy in initially unresectable locally
advanced gastric cancer showed that preoperative chemo-
therapy using S-1/cisplatin was not only feasible but also
achieved a high response rate. The overall response rate
was 63.0% [95%CI: 42.4—80.6]. The incidence of grade
3/4 toxicities was less than 10% and treatment related

No. cStage Course Response Gastrectomy D Combined resection fStage Nodes First relapse

1 T3N2MO (1IIB) 2 PR Distal D3 Liver, Gallbladder T2N2MO (1I1A) 4 None

2 T3N3MO (IV) 3 PR Total D2 Spleen, Panc. (tail) T2N2MO (II1A) 6 Brain
Gallbladder

3 T3N2MO (I1IB) 2 PR Total D2 Spleen T2N2MO (IT1A) 10 Lymph (para AO)

4 T3N2MO (IIIB) 2 PR Distal D3 None T2N2MO (ITIA) 3 None

5 T3N2MO (I1IB) 3 PR Total DI Liver T2NOMO (IB) 0 None

6 T2N2MO (ITIA) 2 SD Distal D2 Panc. (head) T4N3MO (IV) 7 Peritoneum

7 T4N2MO (IV) 3 PR Total D2 Spleen, Panc. (tail) T3N2MO (IIIB) 10 Lymph (para AO)

8 T2N3MO (IV) 4 PR Distal D2 Gallbladder T2N2MO (I11A) 1 Bone

9 T4N3MO (IV) 3 PR Distal D2 None TINOMO (1A) 0 Lung

10 T4NIMO (IIIB) 3 PR Total D2 Spleen T2N2MO (II1A) 4 Lymph (hepatic)

11 T2N3MO (IV) 5 PR Total D1+ None T2N3MO (IV) 2 Lymph (para AO)

12 T2N2MO (II1A) 3 PR Total D1= None T2NOMO (IB) 0 Lymph (para AO)

13 T3N2MO (11IB) 3 PR Total D1+ None T2N2MO (II1A) 13 Lymph (para AO)

D1*: we performed almost D2 dissection, but it classified D1 dissection according to the Japanese classification of gastric carcinoma (2nd English edition),
because of preserving spleen.
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Figure 1. Disease-free and overall survival of the patients who underwent
RO surgery (n = 13).

mortality was 0.0%. Similar results were reported in other
studies.'*!® These results encourage the use of S-1/cis-
platin combination chemotherapy as neoadjuvant treatment
for patients who have resectable gastric cancer. Such trials
are currently under way in Japan.'*'3

The recently completed MAGIC trial constitutes
a larger study regarding neoadjuvant chemotherapy in gas-
tric cancer. In this study, 503 patients were randomized to
three cycles of pre- and three cycles of postoperative epi-
rubicin/cisplatin/5-FU (ECF) chemotherapy or surgery
alone. Neoadjuvant chemotherapy was tolerable and was
completed in 88% of patients. Significant downsizing
(5.0 versus 3.1 cm median tumor size, P < 0.001), down-
staging (54% versus 36% T1—T2 tumors, P = 0.01) and
enhanced resectability (79% versus 69%, P = 0.02)
were noted. Improved progression-free survival and sur-
vival were demonstrated, with an overall 5-year survival
of 36% versus 23% for those undergoing surgery alone.'®
We should conduct phase III clinical trials of the

neoadjuvant chemotherapy of S-1/cisplatin therapy for re-
sectable gastric cancer.

In Japan, the ACTS-GC trail demonstrated a survival ad-
vantage of postoperative adjuvant chemotherapy after RO
resection. RO patients were randomized to adjuvant chemo-
therapy using S-1 (529 patients) versus surgery alone (530
patients); improved survival (3-year overall survival rates
of 80.1% versus 70.1%, P = 0.003) was noted.'” Adjuvant
chemotherapy, as reported by the ACTS-GC Group, is now
considered a standard treatment for RO patients. However,
of the 283 patients who had stage III disease and received
S-1 adjuvant chemotherapy, 73 patients died. The hazard
ratio of the adjuvant chemotherapy group worsened with
an increasingly advanced stage. These results suggest that
S-1 monotherapy is insufficient for patients who have stage
I or more. However, for patients who have initially unre-
sectable gastric cancer like the patients enrolled in this trial,
S-1/cisplatin chemotherapy is insufficient because of the
high relapse rate of patients who underwent RO resection.

For the patients immediately after gastrectomy, highly
toxic chemotherapy is difficult because of overlaps be-
tween chemotherapy-induced gastrointestinal toxicity and
digestive symptoms due to gastrectomy.'® Therefore, fur-
ther improvements in preoperative therapy will require de-
velopment of more effective chemotherapeutic regimens.
During the last decade, several new agents with promising
activity against gastric cancer were identified. These in-
clude paclitaxel, docetaxel, irinotecan and trastuzumab.
These agents are now undergoing phase II and III trials,
as part of combination regimens.'®~?? If improved outcome
is seen in metastatic disease, these agents will undergo ex-
tensive testing in the preoperative setting.

The absence of laparoscopic staging might have allowed
inclusion of patients with positive peritoneal cytology or
small peritoneal implants that could have disappeared with
the chemotherapy; these patients have a worse prognosis,
which could have impacted on the final results. Actually,
there were 3 cases of positive cytology at exploration after
chemotherapy. Laparoscopic staging should be mandatorily
included in future similar projects.

An interesting point is that there were many para-aortic
lymph node recurrences in the patients who underwent RO
resection. Among 13 patients who underwent curative re-
section, initial recurrence in 5 patients was in a para-
aortic lymph node. These patients had not undergone
para-aortic lymph node dissection. The prognostic im-
provement effect of the para-aortic lymph node dissection
was refuted by two clinical trials.”*»** In the JCOG 9501
trial, 523 patients with resectable gastric cancer were en-
rolled, and 263 were assigned to D2 group and 260 were
assigned to D2 plus para-aortic nodal dissection. The 5-
year overall survival rate was 69.2% for D2 lymphadenec-
tomy group and 70.3% for the D2 lymphadenectomy plus
para-aortic nodal dissection group; the hazard ratio for
death was 1.03 (95%CI, 0.77 to 1.37; P = 0.85). There
were also no significant differences in recurrence-free
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survival and the pattern of recurrence between the two
groups.” In the East Asian Surgical Oncology Group trial,
269 patients with resectable gastric cancer were enrolled,
and 135 were assigned to the D2 group and 134 were as-
signed to the D2 plus para-aortic nodal dissection. The 5-
year overall survival rates were 52.6% for the D2 lympha-
denectomy group and 55.0% for the D2 lymphadenectomy
plus para-aortic nodal dissection group. There was no sig-
nificant difference in survival between the two groups
(P = 0.801).** It was concluded that the D2 lymphadenec-
tomy plus para-aortic nodal dissection did not improve
prognosis regarding D2 lymph node dissection in the re-
sectable gastric cancer.

However, in these trials, patients who had gross metasta-
ses to the para-aortic nodes were excluded. The incidence
of metastases in the para-aortic nodes was lower than ex-
pected in 8.5% and 9.7%, respectively. The median number
of metastatic nodes was only 2 nodes among the patients
who underwent D2 plus para-aortic nodal dissection in
the JCOG 9501. In the East Asian Surgical Oncology
Group trial, the mean number of metastatic nodes was 5.9
in the para-aortic lymph node dissection group.

Recently, 15-year follow-up results of a randomized na-
tionwide Dutch D1D2 trial were published. 711 patients un-
derwent randomly assigned treatment with curative intent
(380 in the D1 group and 331 in the D2 group). Overall
15-year survival was 21% for the D1 group and 29% for
the D2 group. Gastric cancer-related death rate was signif-
icantly higher in the D1 group (48%, 182 patients) than that
in the D2 group (37%, 123 patients). Local recurrence was
22% (82 patients) in the D1 group versus 12% (40 patients)
in D2, and regional recurrence was 19% (73 patients) in D1
versus 13% (43 patients) in D2. After a median follow-up
of 15 years, D2 lymphadenectomy was associated with
lower locoregional recurrence and gastric cancer-related
death rates than D1 surgery.25 This difference was greater
in the patients with lymph node metastases from 7 to 15.%

The observation period was shorter in the clinical trials
of JCOG and East Asian Surgical Oncology Group than in
the Dutch trail, and fewer mortality events occurred and
also fewer metastases to lymph nodes. Therefore, para-
aortic lymph node dissection might have better prognosis
in patients with severe lymph node metastases like the pa-
tients enrolled in our trial.

In summary, preoperative S-1/cisplatin can be safely de-
livered to patients undergoing radical gastrectomy. The re-
sponse rate was high, with no increase in operative
morbidity and mortality compared with those upon surgery
without preoperative chemotherapy.?” Controlled trials of
neoadjuvant chemotherapy using this regimen with the
postoperative S-1 monotherapy for resectable gastric cancer
are necessary. For initially unresectable locally advanced
gastric cancer, the rate of recurrence was high, and the
most common initial recurrent site was para-aortic lymph
node. New trials, using a more effective regimen along
with extended lymph node dissection are necessary.
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Abstract

Background In patients with stage II/III gastric cancer,
tumors often recur even after curative D2 gastrectomy
followed by adjuvant S-1 chemotherapy. The objective of
this retrospective study was to clarify the prognostic factors
in these patients that might be useful for future patients.
Methods Overall survival (OS) was examined in 82 gastric
cancer patients who underwent curative D2 surgery; were
diagnosed with stage IIA, IIB, IIIA, IIIB, or IIIC pathologi-
cally; and received adjuvant S-1 after surgery between June
2002 and March 2010.

Results When length of OS was evaluated by the log-rank
test, significant differences were observed with regard to
macroscopic tumor diameter and the depth of tumor inva-
sion. A macroscopic tumor diameter >70 mm was regar-
ded as a critical point of classification considering survival.
Univariate and multivariate Cox’s proportional hazard
analyses demonstrated that macroscopic tumor diameter
was the only significant independent prognosticator. The
S-year survival was 64.9% in patients with a macroscopic
tumor diameter <70 mm, and 33.1% in patients with a
macroscopic tumor diameter >70 mm (P = 0.022).
Conclusions The macroscopic tumor diameter was the
most important prognostic factor for survival in patients with
stage II/III gastric cancer who underwent D2 gastrectomy
followed by adjuvant S-1 chemotherapy. Prognostic factors
can be affected by adjuvant chemotherapy.
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Introduction

Every year, more than 934,000 people develop gastric
cancer worldwide. Gastric cancer is the second most fre-
quent cancer-related cause of death after lung cancer [1].
Complete resection is essential for the cure of gastric
cancer. Stage IV cancers are unresectable, and these
patients have a poor prognosis. Stage I cancers, in which
the tumor is limited to TINO-1 and T2NO, rarely develop a
recurrence, and patients have an excellent prognosis. On
the other hand, patients with stage II/III gastric cancer
often develop tumor recurrence even after complete cura-
tive resection. Therefore, it is important to identify prog-
nostic factors for patients with stage II and III gastric
cancer in order to select patients for more aggressive
treatment. Previously, lymph node metastasis [2, 3] and the
depth of tumor invasion [4, 5] were reported to be signif-
icant prognostic factors that could be used to predict sur-
vival. However, these reports only analyzed patients who
were treated with surgery alone or with surgery followed
by adjuvant chemotherapy of unknown efficacy, because
effective adjuvant chemotherapy had not been verified in
these patients.

In 2007, the adjuvant chemotherapy trial of TS-1 for
gastric cancer (ACTS-GC) trial demonstrated that S-1 was
effective as adjuvant chemotherapy for Japanese patients
who had undergone a D2 curative gastrectomy for locally
advanced gastric cancer and had been diagnosed with
pathological stage II or III disease [6]. Based on the ACTS-
GC trial, S-1 adjuvant chemotherapy became the standard
treatment for patients with stage II and III gastric cancer.
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This trial suggested that S-1 could improve patient survival
by inhibiting peritoneal metastases. Therefore, it seems that
prognostic factors might be altered following effective S-1
adjuvant chemotherapy.

In this study, we investigated the prognostic factors for
patients with stage II and III gastric cancer who underwent
D2 gastrectomy followed by adjuvant chemotherapy with
S-1.

Patients and methods
Patients

The patients were selected from the prospective database of
the Kanagawa Cancer Center, Department of Gastrointesti-
nal Surgery, Yokohama, Japan, according to the following
criteria: (1) histologically proven gastric adenocarcinoma;
(2) patients underwent a curative D2 resection for gastric
cancer as a primary treatment between June 2002 and March
2010; (3) stage IIA, 1B, IIIA, HIB, or HIC disease was
diagnosed pathologically according to the Japanese classi-
fication of gastric carcinoma 14th edition published by the
Japanese Gastric Cancer Association [7]; (4) patients received
adjuvant S-1 chemotherapy after surgery at a starting dose of
80 mg/m*/day.

Following the rule defined by the protocol of the ACTS-
GC trial, patients received S-1 chemotherapy and were
followed at outpatient clinics [6]. Written informed consent
was obtained from each patient prior to treatment initiation.
Survival data were obtained from hospital records or from
the city registry system.

Measurement of tumor diameter

Tumor diameter was measured according to the Japanese
classification of gastric carcinoma, 14th edition published
by the Japanese Gastric Cancer Association [7]. The
resected specimen was opened along the greater curvature
to observe the mucosal surface clearly. The opened stom-
ach was placed on a flat board, and the longest tumor
diameter was measured and used in the analysis.

Evaluation and statistical analyses

The overall survival (OS) was evaluated by univariate and
multivariate analyses. The survival curves were calculated
using the Kaplan—Meier method and compared by the log-
rank test. Cox’s proportional hazard model was used to
perform univariate and multivariate survival analyses. A
P value of <0.05 was defined to be statistically significant.

An SPSS software package (v11.0J Win; SPSS, Chicago,
IL, USA) was used for all statistical analyses.
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Results

A total of 240 patients underwent surgical resection and
were diagnosed with stage IIA, IIB, IIIA, IIIB, or IIIC
disease pathologically. Among them, 82 patients were
eligible for the present study. All patients had received S-1
as the standard therapy after 2007, when the results of the
ACTS-GC trial were presented, or as the test treatment in
clinical trials of ACTS-GC or the stomach cancer adjuvant
multi-institutional trial group (SAMIT) study. Patients who
had received other chemotherapy in other clinical trials and
those who did not receive adjuvant chemotherapy were
excluded. The patients’ ages ranged between 36 and
80 years (mean 62.0). Fifty-six patients were male, and 26
were female. The pathological stage was IIA in 1 patient,
IIB in 23 patients, ITIA in 10 patients, IIIB in 23 patients,
and IIC in 25 patients. The median follow-up period was
24.2 months (range 2.8-76.5 months). The median dura-
tion of adjuvant S-1 administration was 7.6 months (range
0.2-34.8 months). The S-1 treatment was continued for
1-3 months in 74 patients, 3—6 months in 61 patients, and
6-12 months in 47 patients. Three patients continued
treatment for more than 13 months at the patient’s request.
When OS, stratified by clinical factors, was compared by
the log-rank test, a significant difference was observed in
regard to macroscopic tumor diameter and the depth of
tumor invasion (Table 1). Lymph node metastasis was
marginally significant. A macroscopic tumor diameter of
70 mm was regarded as the optimal critical point of clas-
sification, considering the 3-year survival rate, which was
regarded as more reliable than the S-year survival rate
because median follow-up was only 24.2 months. Each
clinicopathological factor was categorized, as shown in
Table 2, and was analyzed for prognostic significance.
Univariate analyses for OS demonstrated that macroscopic
tumor diameter was a significant prognostic factor, but that
tumor depth and nodal metastasis were only marginally
significant (Table 2). Macroscopic tumor diameter was
selected for the final model to be analyzed by multivariate
analysis (Table 3). The 5-year survival was 64.9% in
patients with a macroscopic tumor diameter <70 mm, and
it was 33.1% in those with a macroscopic tumor diameter
>70 mm (Fig. 1).

Discussion

In this report, we first evaluated the potential prognostic
factors in stage II/III gastric cancer patients who underwent
D2 gastrectomy followed by adjuvant S-1 chemotherapy,
and clarified that macroscopic tumor diameter was the most
important prognostic factor, based on the hazard ratio and
p values.



Prognosticators of gastric cancer followed by adjuvant chemotherapy with S-1

Table 1 Comparison of survival rates stratified by patient

Table 2 Univariate Cox proportional hazards analysis of clinico-

characteristics pathological factors
Characteristics 3-Year 5-Year P value Factors (category) No.of HR 95% CI P value
survival  survival patients
rate (%) rate (%)
Age (years) 0.547
Age (years) 0.5451 <70 56 1.000
<70 704 525 >70 26 0712 0235-2.157
=70 70.9 70.9 Performance status (ECOG) 0.281
Performance status (ECOG) 0.2743 0 70 1.000
0 737 399 1 12 1.599 0.631-4.885
1 54.3 40.7 Site of tumor 0.275
Site of tumor 0.2228 Entire 4 1.000
Entire 33.3 0 Upper third 25 0.062 0.058-1.075
Upper third 83.6 65.0 Middle third 35 0.104 0.083-1.262
Middle third 67.6 67.6 Lower third 18 0.124 0.069-1.380
Lower third 70.9 56.8 Macroscopic tumor 0.028
Macroscopic tumor diameter (mm) 0.0390 diameter (mm)
<30 85.7 68.6 <70 55 1.000
>30 to <50 78.6 78.6 >70 27 2.776 1.116-6.857
>50 to <70 79.4 54.4 Histological type 0.198
>70 to <90 67.0 50.2 Differentiated 28 1.000
>90 17.9 17.9 Undifferentiated 54 2.068 0.685-6.246
Histological type 0.1874 Depth of invasion 0.075
Differentiated 76.7 638.2 pT2, pT3 21 1.000
Undifferentiated 68.6 49.2 pT4a, pT4b 61 6.222 0.830-46.638
Depth of invasion 0.0415 Lymph node metastasis 0.072
pT2, pT3 85.7 85.7 pNO-pN2 53 1.000
pT4a, pT4b 66.4 477 pN3 29 2.295 0.929-5.671
Lymph node metastasis 0.0997 Lymphatic invasion 0.371
pNO 57.1 38.1 Negative 20 1.000
pN1 - - Positive 62 0.621 0.218-1.766
pN2 72.7 72.7 Vascular invasion 0.581
pN3 64.3 33.1 Negative 26 1.000
Lymphatic invasion 0.5798 Positive 56 1.315 0.497-3.475
Negative 752 38.3 HR hazard ratio, CI confidence interval, ECOG Eastern Cooperative
Positive 68.1 54.5 Oncology Group
Vascular invasion 0.3664
Negative 52.1 52.1 . o . .
. Table 3 Stepwise multivariate Cox proportional hazards analysis of
Positive 75.6 585

ECOG Eastern Cooperative Oncology Group

Some authors have reported the significance of the
macroscopic tumor diameter in the prognosis of gastric
cancer patients. For example, Kunisaki et al. [8] examined
1215 patients with gastric cancer and classified them into
groups with smaller tumors and those with larger tumors,
by setting 100 mm as the cutoff value for the maximal
tumor diameter. They found that OS was markedly dif-
ferent between stage II/III patients with smaller and larger

clinicopathological factors

Factor (category) No. of Pvalue HR 95% CI
patients
Macroscopic tumor 55 and 27 0.028 2766  1.116-6.857

diameter (<70 vs.
>70 mm)

tumors. Saito et al. [9] evaluated 1473 patients with gastric
cancer and divided them into two groups using a cutoff
value of 80 mm for the tumor size. They found that the
prognosis of patients with the large tumors was signifi-
cantly worse than the prognosis for those with the small
tumors. However, these reports only examined patients
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Fig. 1 Survival curves of patients with macroscopic tumor diameters
of <70 and >70 mm

who had undergone surgery only, or those who had
undergone surgery with adjuvant therapy of unproven
efficacy. In the present study, evaluating patients who
received S-1 adjuvant chemotherapy, we set the cutoff
value for tumor size at 70 mm, considering the 3-year
survival rate, and found that tumor size was a strong
independent prognostic factor. The optimal cutoff value
was different between the previous reports and the present
one, which may be explained by the use of S-1 adjuvant
chemotherapy in our study; by differences in the durations
of the follow-up periods and the numbers of patients; and
by inter-institutional variability.

Previously, the depth of tumor invasion had been con-
sidered to be the key prognostic factor in gastric cancer
patients who underwent curative resection [4, 5]. Several
authors indicated that serosal invasion correlated with
peritoneal recurrence and a poorer prognosis. In the ACTS-
GC trial, the incidence of peritoneal recurrence was 11.2%
in the S-1 group and 15.8% in the surgery-only group
(P = 0.009) [6]. On the other hand, the incidence of
hematogenous recurrence was 10.2% in the S-1 group and
11.3% in the surgery-only group. These results suggest that
S-1 was more effective in reducing peritoneal recurrence
than in reducing hematogenous recurrence. The depth of
tumor invasion might no longer be a useful prognostic
factor, because S-1 can reduce the incidence of peritoneal
recurrence.

Lymph node metastasis has also been considered as a
strong prognostic factor in gastric cancer patients [2, 3].
The ACTS-GC trial demonstrated that hazard ratios
for death were better in NO and N1 than in N2 patients.
In the present study, nodal metastasis was found to be a
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marginally significant factor according to our univariate
analysis, and it remained in the final model, but did not
reach statistical significance by multivariate analysis. Our
results suggest that nodal metastasis may be an inferior
prognostic factor compared to the tumor size when the
examination is limited to patients who receive S-1 che-
motherapy. However, the marginal significance might
become more important if the number of patients is
increased or if there is longer-term follow-up.

There were many limitations in this study. First, this was
a retrospective single-center study with a small sample
size. Our findings in this series may have been observed by
chance only. Second, the median follow-up period was
only 24.2 months, which is not enough to lead to a definite
conclusion. Third, the optimal tumor size cutoff value is
unclear. In our study, the cutoff value was set at 70 mm by
considering the 3-year survival rate. However, regardless
of whether the cutoff value was 70, 80, or 90 mm, tumor
size remained an independent significant prognosticator
(data not shown). Thus, large tumors seemed to have a poor
prognosis. An appropriate cutoff value should be deter-
mined in other validation studies. Fourth, the depth of
tumor invasion and nodal metastasis had prognostic impact
in the ACTS-GC study although the tumor size was not
examined. When comparing the ACTS-GC trial and our
present study, there are some differences in the back-
grounds of the patients. The depth of invasion was deeper
in the present study (pT4a, pT4b, 61/82; 74.3%) than in the
ACTS-GC trial (pT4a, pT4b, 239/529; 45.1%). The inci-
dence of nodal metastases was higher in the ACTS-GC trial
(478/529; 90.4%) than in the present study (68/82; 82.9%),
while that of TNM-N3 was higher in the present study
(29/82; 35.%) than in the ACTS-GC trial (147/529;
27.8%). Because many patients in the present series
received S-1 adjuvant chemotherapy as a test arm of the
SAMIT trial (a 2 x 2 phase III trial for surgical serosa-
positive disease), the incidence of T4a and N3 may be high
in this series. Also, differences in background factors could
affect prognosticators in stage II/III disease. Considering
these limitations, our results should be validated in dif-
ferent series with large sample sizes and sufficient follow-
up periods.

In conclusion, the macroscopic tumor diameter was
found to be the only significant independent prognostic
factor in patients who underwent D2 gastrectomy followed
by adjuvant S-1 chemotherapy. Therefore, it appears that
the value of prognostic factors can be altered by the use of
effective adjuvant chemotherapy.
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Abstract

Background Some patients experience a recurrence of
cancer even after curative D2 gastrectomy followed by
adjuvant S-1 chemotherapy. The objective of this retro-
spective study was to clarify the survival and prognosti-
cators in these patients.

Methods The study selected patients who underwent
curative D2 surgery, were diagnosed with stage II, ITIA, or
IIIB cancer, received adjuvant S-1 for more than 4 weeks,
and experienced recurrence confirmed by an imaging
study.

Results A total of 34 patients were evaluated. The median
overall survival (OS) was significantly longer in the 26
patients who received palliative chemotherapy than that in
the 8 who did not (8.5 vs. 2.5 months, P = 0.002). Only 1
patient received S-1, 21 received taxane-containing regi-
mens, and 4 received irinotecan plus cisplatin as the first-
line chemotherapy. Univariate and multivariate analyses
showed that the histological type was only independent
significant prognosticator.

Conclusions These results suggested that the survival did
not reach the level expected for first-line chemotherapy.
The histological type was a significant prognosticator in
patients who experienced recurrence after adjuvant S-1
therapy and thereafter received palliative chemotherapy.
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Introduction

5-Fluorouracil (5-FU)-based chemotherapy is widely used
for unresectable advanced or recurrent gastric cancer and
has a survival benefit in comparison to the best supportive
care [1]. Two phase III studies to evaluate chemotherapy
regimens for gastric cancer were recently reported from
Japan [2, 3]. The JCOG9912 trial compared 5-FU to S-1
alone or cisplatin (CDDP) plus irinotecan (CPT-11), and
found S-1 alone to be comparable to 5-FU alone, but
CDDP plus CPT-11 therapy failed to demonstrate superi-
ority to 5-FU alone in overall survival (OS; 11.4 vs. 12.3
vs. 10.8 months). The SPIRITS trial compared the efficacy
of S-1 plus CDDP to that of S-1 alone, and found that S-1
plus CDDP showed a significantly longer overall survival
(OS; 13 vs. 11 months; P = 0.037). These trials included
patients with recurrent gastric cancer who did not receive
adjuvant chemotherapy or those who received an oral flu-
oropyrimidine other than S-1. However, prior to these
studies, no drugs had been confirmed to be effective as
adjuvant chemotherapy after curative surgery.

The ACTS-GC trial first demonstrated that S-1 was
effective as adjuvant chemotherapy for Japanese patients
who underwent curative gastrectomy for locally advanced
gastric cancer and were diagnosed as pathological stage IT
or III [4]. Therefore, adjuvant S-1 chemotherapy has been
established as the standard therapy for stage II or III gastric
cancer in Japan. However, about 30% of the patients still
develop recurrence after a curative resection followed by
adjuvant S-1. The survival of patients who experience
recurrence after adjuvant S-1 has not been fully clarified. It
is unclear whether these patients should be treated as
candidates for first-line chemotherapy.

The present study investigated the survival, and the
factors that could predict the survival, in gastric cancer
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patients who experienced recurrence after adjuvant che-
motherapy with S-1 and thereafter received palliative
chemotherapy.

Patients and methods
Patients

Patients were selected from the database of the Kanagawa
Cancer Center, Department of Gastrointestinal Surgery,
Yokohama, Japan, according to the following criteria: (1)
histologically proven gastric adenocarcinoma, (2) patients
who underwent a curative surgical resection for gastric
cancer as a primary treatment between June 2002 and
December 2009, (3) stage 1I, IIIA, or IIIB determined
pathologically according to the guidelines of the Japanese
Gastric Cancer Association[5], (4) patients who received
adjuvant S-1 chemotherapy after surgery for more than
4 weeks at a starting dose of 80 mg/mz, (5) recurrence was
confirmed by computed tomography (CT), magnetic reso-
nance imaging (MRI), barium enema, laparoscopy, or bone
scintigraphy.

Evaluation and statistical analyses

The overall survival (OS) was calculated from the date of
the imaging study that confirmed the recurrence to the date
of any cause of death or last follow-up. Unpaired Student’s
t-test or the > method was used to compare two groups.
Survival curves were calculated using the Kaplan—-Meier
method and compared by the log-rank test. Cox’s propor-
tional hazard model was used to perform univariate and
stepwise multivariate survival analyses. A P value of <0.05
was defined to be statistically significant, and the data were
expressed as medians & ranges.

An SPSS software package (v11.0 J Win; SPSS, Chi-
cago, IL, USA) was used for all statistical analyses.

Results

A total of 233 patients underwent surgical resection and
were pathologically diagnosed as stage II, IIla, or IIb.
Among them, 92 patients received adjuvant chemotherapy
with S-1. Thirty-four patients were eligible for the present
study. The median follow-up was 21.5 months ( range from
4.3 to 57.2 months). The median OS was 7.3 months (95%
confidence interval [CI], 5-9.6 months). Twenty-six
patients received palliative chemotherapy after recurrence,
while 8 did not, due to renal dysfunction in 2, liver dys-
function in 1, mechanical intestinal obstruction in 1, and
patient’s refusal in 4. The median OS was 8.5 months (95%
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—— Median OS of 8.5 months in patients who received chemotherapy

------- Median OS of 2.5 months in patients who did not receive chemotherapy
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Fig. 1 Kaplan-Meier curves for overall survival (OS) showed a
significant difference between patients who received chemotherapy
(solid line) and those who did not receive chemotherapy (broken line;
P =0.0022)

CI, 4.4-12.5 months) in the patients who received che-
motherapy and 2.5 months (95% CI, 0.7-4.3 months) in
those who did not, and the difference was statistically
significant (P = 0.0022; Fig. 1).

The backgrounds of the 26 patients who received che-
motherapy are shown in Table 1. None of the 26 patients
received any other therapies, such as a surgical resection or
radiological treatment, in addition to chemotherapy during
the clinical course.

Prognosticators in these patients were analyzed by
univariate and multivariate analyses. The median duration
of adjuvant S-1 administration was 6.2 months, with a
range from 1 to 19.9 months. Six patients stop S-1 for
<3 months due to toxicity. The treatment was withdrawn
in 8 of the remaining patients before 6 months, due to
recurrence in 5, toxicity in 2, and for other reasons in 1.
The treatment was withdrawn in 6 of the remaining
patients before 9 months, due to recurrence in 3 and for
other reasons in 3. As a result, 8 patients discontinued S1
due to recurrence and 12 patients discontinued S1 due to
toxicity or other reasons. The chemotherapy regimens
after recurrence were individually selected by the
patient’s physician. One patient received S-1, 21 received
taxane-containing regimens [taxane group (i.e., paclitaxel
and docetaxel)], and 4 received irinotecan plus cisplatin
(CPT-11 group).

A univariate analysis of factors affecting OS demon-
strated that histological type was the only significant factor
(Table 2). The OS of the differentiated type was signifi-
cantly better than that of the undifferentiated type
(P = 0.009; Fig. 2). The multivariate analysis revealed that
histological type remained the only independent significant
prognosticator (Table 3). However, the duration of
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Table 1 Background of patients who received chemotherapy

Age (years) 58.6 + 11.6
Gender

Male 16

Female 10
PS (ECOG) at recurrence

0 18

1 8
Histological type

Differentiated 9

Undifferentiated 17
Pathological stage

Stage II 4

Stage Il A 9

Stage III B 13
Site of recurrence

Peritoneum 14

Liver 5

Lymph node 5

Other 2

Disease-free interval, months median (range) 13.1 (3.9-38.9)

Duration of adjuvant S-1

<3 Months 6

=3 Months 20
Treatment-free interval (since last S-1)

<6 Months 13

=6 Months 13
Disease-free interval (since surgery)

<12 Months 12

=12 Months 14
First-line chemotherapy after recurrence

Taxane group 21

CPT-11 group 4

S-1

Second-line chemotherapy after recurrence
Taxane group 5
CPT-11 group

PS performance status, ECOG Eastern Cooperative Oncology Group,
CPT irinotecan

chemotherapy tended to be significant according to the
univariate analysis, but not based on the multivariate
analysis.

Figure 3 shows details of the regimens of the first- and
second-line chemotherapy in 9 patients with the differen-
tiated type and 17 with the undifferentiated type. Most
patients received taxane-containing regimens as the first-
line chemotherapy. The proportion of patients who
received both taxanes and irinotecan was higher in those
with the differentiated type (6 of 9 patients, 66.7%) than in
those with the undifferentiated type (3 of 17 patients,

Table 2 Univariate Cox proportional hazards analysis of clinico-
pathologic factors

Factor (category) No.of OR 95% CI P value
patients
Age 0.164
<65 Years 17 1.000
=65 Years 9 2.204 0.724-6.716
PS (ECOG) 0.136
0 18 1.000
1 8 2.315 0.768-6.975
Histological type 0.009
Differentiated 9 1.000
Undifferentiated 17 4.117 1.420-11.931
Duration of adjuvant S-1 0.173
<3 Months 6 1.000
=3 Months 20 0.477 0.164-1.384
Treatment-free interval 0.161
(since last S-1)
<6 Months 13 1.000
26 Months 13 2.026 0.755-5.433
Recurrence-free interval 0.242
(since surgery)
<12 Months 12 1.000
=12 Months 14 1.737 0.689-4.383
Site of recurrence 0412
Peritoneum 14 1.000
Other 12 - 0.688 0.282-1.682
First-line chemotherapy 0.483

after recurrence

S-1 1 1.000
CPT-11 group 4 0.590 0.076-4.545
Taxane group 21 0.427 0.097-1.886

OR odds ratio, CI confidence interval, PS performance status, ECOG
Eastern Cooperative Oncology Group

17.6%), and the difference was statistically significant
(P = 0.012).

Discussion

Only Shitara et al. [6] retrospectively examined the effi-
cacy and survival of the treatment in patients who devel-
oped recurrence after adjuvant S-1 chemotherapy. The
response rate to S-1-containing chemotherapy was 0%.
They recommended other chemotherapeutic regimens in
this setting. Most patients in the present study received
taxane-containing regimens. Only 1 patient received pal-
liative S-1 after recurrence. Despite the use of taxanes in
most patients, the median OS of the 26 patients who
received chemotherapy after recurrence was only
8.5 months, which did not reach the level expected for
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first-line chemotherapy for gastric cancer. Shitara [6]
reported the median OS was only 9.1 months with S-1-
containing chemotherapy and 10.1 months with a non-S-1-

—— Median OS of 18.4 months for differentiated type

——————— Median OS of 6.0 months for undifferentiated type

Probability

~

0.0 . . :
0 3 6 9 12 15 18 21 24 27 30

Time(months)

Fig. 2 Kaplan-Meier curves for overall survival (OS) showed a
significant difference between patients with the differentiated type
(solid line) and those with the undifferentiated type (broken line;
P = 0.009)

Table 3 Stepwise multivariate Cox proportional hazards analysis of
clinicopathologic factors

containing regimen. These results suggest that, in patients
who have recurrence after adjuvant S-1 chemotherapy, the
disease may have to be treated as refractory to S-1.
Histological type is not known as a prognosticator in
first-line chemotherapy for gastric cancer. The present
study is the first to demonstrate that histological type was
the only significant prognosticator by univariate and
multivariate analyses in patients with recurrence after
adjuvant S-1. On the other hand, some authors have
reported the significance of the histological type in the
survival of preoperative patients or in sensitivity to che-
motherapy. Adachi et al. [7] evaluated 504 preoperative
patients with gastric cancer that was classified as well-
differentiated and poorly differentiated types. They found
the 5-year survival rate to be higher in patients with well-
differentiated gastric carcinoma than that in patients with
poorly differentiated gastric carcinoma. Futatsuki et al. [8]
reported a late phase II study of CPT-11 in advanced
gastric cancer that found that the response rate was higher
in patients with differentiated types than those with
undifferentiated types (30.0 vs. 14.3%). On the other
hand, Mai et al. [9] reported a late phase II study of
docetaxel in advanced gastric cancer and found that the
response rate was similar in patients with differentiated-
type cancer and those with undifferentiated type (20.0 vs.
26.3%). In addition, two phase II studies of paclitaxel in
advanced gastric cancer showed that the response rates for
diffuse- and intestinal-types were 29 and 17%, and 36 and
24%, respectively [10, 11]. These reports may suggest

Factor No. of P value Hazard 95% Cl
(category) patients ratio that the histological type is important for chemosensitiv-
] ) ity. which determines survival especially in S-1-refractory
Histological type 9 and 17  0.009 4.117 1.420-11.931 . . . .
. ) . . tumors. Patients with a differentiated type may have a
(Differentiated versus undifferentiated) .
greater chance of responding to both taxanes and CPT-11
First line chemotherapy Second line The ratio that
(n=26) chemotherapy received both
(n=11) Taxanes and
CPT
Differentiated type | Taxanes group (n=6) (n=4) CPT group (n=4)
(n=9) { paclitaxel (n=4), docetaxel (n=1), and [irinotecan plus cisplatin(n=4)]
docetaxel plus doxifluridine (n=1)]
CPT group (n=2) (n=2) 5 Taxanes group (n=3) 66.7%(6/9) —
{irinotecan plus cisplatin{n=1) and irinotecan [ paclitaxel {(n=2), docetaxel (n=1)]
(n=1)] /
S-1 (n=1) (n=1)
P=0.012
Undifferentiated Taxanes group (n=15) (n=2) CPT group (n=2)
type [ paclitaxel (n=12), docetaxel plus doxifluridine lirinotecan plus cisplatin(n=2)]
(n=1 7) (n=2), and docetaxel plus cisplatin(n=1)] (n=1)
CPT group (n=2) (n=1) ~ Taxanes group (n=2) 17.6%(3/17)—
[irinotecan plus cisplatin(n=2)] [ paciitaxel (n=2))

Fig. 3 Details of the first line- and second-line chemotherapy regimens in 9 patients with the differentiated type and 17 with the undifferentiated

type
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in comparison to those with an undifferentiated type,
which would thereby contribute to the survival.

The present study found that 66.7% of patients with the
differentiated type received both taxanes and CPT-11, in
comparison to 17.6% of those with the undifferentiated
type. This difference may have affected the difference in
the survival between the two types. In particular, only 2
patients received CPT-11 as second-line chemotherapy
among 15 patients with the undifferentiated type who had
received taxanes as first-line chemotherapy, which
decreased the rate of the entry into the second-line che-
motherapy and may have shortened the survival. However,
the undifferentiated type has more chance of responding to
taxanes than CPT-11, as mentioned above. It is unclear
whether or not the survival of the undifferentiated type is
improved by selecting CPT-11 as the first-line
chemotherapy.

Of note, the duration of the S-1 adjuvant chemotherapy
did not have a significant prognostic impact in our study.
Although a group who received S-1 for 3 months or longer
tended to have a lower risk of recurrence compared with a
group who received S-1 for <3 months, the difference did
not reach statistical significance. Moreover, multivariate
analysis identified the histological type as the only inde-
pendent significant prognostic factor. Nevertheless, the
duration of S-1 chemotherapy could, in theory, be relevant,
and there is a possibility that the small number of patients
analyzed might have adversely affected our results. The
reasons for discontinuation of S-1 should also be taken into
consideration when discussing the prognostic impact of the
treatment duration. Again, given the small sample size, it
was not practical at this time to analyze survival by further
subdividing the patients into those who discontinued
treatment due to toxicity and those whose treatment was
terminated due to recurrence. In addition to the issue of
sample size, the retrospective nature of the study and
diversity of the drugs used after S-1 failure are weaknesses
that need to be borne in mind when interpreting results
from the present study.

In summary, the present study revealed that survival
after failing the standard adjuvant chemotherapy did not
reach the expected 12 months as observed in recent phase
IIT trials for untreated advanced/metastatic gastric cancer.
Undifferentiated phenotype was a significant indicator of
poor prognosis in these patients.

Acknowledgments

This work was supported, in part, by Kanagawa

Health Foundation.

Conflict of interest

None declared.

References

10.

11.

. Murad AM, Santiago FF, Petroianu A, Rocha PR, Rodrigues MA,

Rausch M. Modified therapy with 5-fluorouracil, doxorubicin,
and methotrexate in advanced gastric cancer. Cancer.
1993;72:37-41.

. Boku N, Yamamoto S, Fukuda H, Shirao K, Doi T, Sawaki A,

et al. Fluorouracil versus combination of irinotecan plus cisplatin
versus S-1 in metastatic gastric cancer: a randomised phase 3
study. Lancet Oncol. 2009;10:1027-8.

. Koizumi W, Narahara H, Hara T, Takagane A, Akiya T, Takagi

M, et al. S-1 plus cisplatin versus S-1 alone for first-line treatment
of advanced gastric cancer (SPIRITS trial): a phase III trial.
Lancet Oncol. 2008;9:215-21.

. Sakuramoto S, Sasako M, Yamaguchi T, Kinoshita T, Fujii M,

Nashimoto A, et al. Adjuvant chemotherapy for gastric cancer
with S-1, an oral fluoropyrimidine. N Engl J Med. 2007;357:
1810-20.

. Japanese Gastric Cancer Association. Japanese classification of

gastric carcinoma 2nd English edition. Gastric Cancer.

1998;1:10-24.

. Shitara K, Muro K, Ura T, Takahari D, Yokota T, Sawaki A, et al.

Chemotherapy for gastric cancer that recurs after adjuvant che-
motherapy with S-1. Jpn J Clin Oncol. 2008;38:786-9.

. Adachi Y, Yasuda K, Inomata M, Sato K, Shiraishi N, Kitano S.

Pathology and prognosis of gastric carcinoma: well versus poorly
differentiated type. Cancer. 2000;89:1418-24.

. Futatsuki K, Wakui A, Nakao I, Sakata Y, Kambe M, Shimada Y.

Late phase II study of irinotecan hydrochloride (CPT-11) in
advanced gastric cancer. Gan To Kagaku Ryoho. 1994;21:
1033-8.

. Mai M, Sakata Y, Kanamaru R, Kurihara M, Suminaga M, Ota J,

et al. A late phase II clinical study of RP56976 (docetaxel) in
patients with advanced or recurrent gastric cancer: a cooperative
study group trial (group B). Gan To Kagaku Ryoho. 1999;26:
487-96.

Yamada Y, Shirao K, Ohtsu A, Boku N, Hyodo I, Saitoh H, et al.
Phase II trial of paclitaxel by three-hour infusion for advanced
gastric cancer with short premedication for prophylaxis against
paclitaxel-associated hypersensitivity reactions. Ann Oncol.
2001;12:1133-7.

Yamaguchi K, Tada M, Horikoshi N, Otani T, Takiuchi H, Saitoh
S, et al. Phase II study of paclitaxel with 3-h infusion in patients
with advanced gastric cancer. Gastric Cancer. 2002;5:90-5.

@ Springer



R D VLR AT

WEREL ATARICET SHRFRSBRORITME

G % MR AR

Problem and perspective of surgical clinical trials for gastric cancer in Japan

ABASRSRESFARHBCENNE  REERKS LEBHENP
LYl |ES =8

i — BB

[Ra2 ]

€ BEICHT DU /EIFEED RCT DIBR, BIRTIEI D1 HiBE, POFTIRD2HIEEL L.
¢ bHFBEICSOTRELITHD 3 DOXIRE RCT (B, WREE, ERETER OBRHIFFLITHS.
¢ EHOBEERSBROBRMICIE, JCOG DLSLHBECLIEROBLEHFROBOBEIFFTIARTHS.

B ee(5) : 582~~586, 2011

BRETFNICE T 5 REORE

1881 4:4Z Theodor Billroth 25B &2 3" 2 M P91 B
MBFZ A TR DO TR ST TYR, BLACEB
FROBHRRIIMELTE . HRORYHEEE2®
LEEZDIE, BE—®ICY I NEHE2BETLSE
EFBETHALILPRBRENS LOTRY, LV
HH O Y 3 E THRET AHAFH D IE Z Ul
WKWiEZEoTwol, BEITORVEROH, Lo
FDY Y ECHETRIEIVORE V) DIXRD
EELRBEETH o728, BREBELZABEOLERR,
HBVERELNIBEDOF— 5 DOLhd HBEREE
BRET 2L vof [BRMEFE] CXoT, HIFHHE
PREEINAZEPBIZEALETHo 7.

L#L, ThoDFER [NX4 TR tvwbhad
) ifa BRFOBBVPALLDITFE L 2nEn
ST LPBBMEINBLIICARD, ELWIEFVAR
EOWLEROERVFEFNE I HIZko72 ELW
IVYFVRAERBLDIE [WMERE]L 27T
v ¥ AL B A B (randomized controlled trial :
RCT) &) EAEH IR EE 5T TRET 2%
BHETHY, BUEEEFFEEZ WA RT R
Thb., 1990 ERD 5 IXFHER L Z LT S RCT
P2 CHRPCERINRD I ICRY, RDEDE

582 Est %66% 55 -201145A

FHE, ThHOLLEEFHLVONLEFEIELSL
HEH T hoTE.

R TORERY) ¥ EERE

o4 OMECHLY VOB ERET S DL E
FCHART, BOEBRBROBEICHZ Y /1 HET
iET 5 D2 PR BTS20, LVEVE
WMOBBFLETHS (H1a).

BERBEVPEBCALVEELL S V¥ TDL ED2
ZHEET B 200 RCT #° 1980 4£482 & 1990 4EAHT
iy Citbhi, ZOER XEORBR T DI
D 5EEFEN35%, D2H33%, 7 VTOREKT
X D1 D SELEFENIY, DIIH47%E, FREBEL
D2 DEREZRTENTE Lo 2ED» Y,
MREL D I BAEREREDOEENEDLOTE
W EARER SR (R, D2 FHEEOKTE
PIEEAETONDE Z LR EMEINZEEDORET
i, D2 DHEHRERESED 46%, FEREBEEH
13%2E L, RERO D2 FHFHOEFTITbNL
FIVIDRBIIBWTH, D2 OWHEHERESY
EH43%, ERBEAEHF 0% TH o7z, TNHORCT
DFERDP B, BB 5 EROBREFMIDLTH
D, D2 IREBRABREBRWTEERTIRETELEY

0386-9857/11/ ¥500/583L/JCOPY



1 BEFHICHITD D1/D2/D3 DY NBREHEE (a) &, BESEEEICHNTS
HEF7O—F&EMB7 70—F0V /BB EmEE (b)

£1 BEYNHFBICEATD RCT ORER
ZE ASEF =17 IS F:S
§¥ D1 vs. D2 |[Diwvs. D2 D1 vs. D2_ D2 vs. D3
- RBEM 400 711 221 523

SHEFREES |D1:28% [D1:25% |D1:7% D2:21%
o | D2:46% [ D2:43% |D2:17% |D3:28%
EREES D1:7% D1 : 4% D1:0% D2 : 0.8%
D2:13% |D2:10% |D2:0% |D3:08%

5 R D1:35% |D1:45% [D1:54% |D2:69%
D2:33% |D2:47% |D2:60% |D3:70%

Vv HERILELs BRBECL - TAEFEEOYUEIBONLEEZ LN S,

372, kETRHRERFZEORBILERSREEOA
EIZRIE 5 RCT PEM S (INT0116), HREBRE
12 45 Gy DIETHIEE L 5FU+ a4 aR) VIZX 5
LB R -HTIE, FRERBFCHSTHER
EFEROREDEIBZDOONE LV IFERIEBELR
723, BAREZ LI, TORBOBEEEED 54%H
BT CilEBICHL) VHTL L FAICHBEFLEN
FH (D0) 227 THBY, D1 & D2OFHERIT28
BRENENI6%, 0% THolz. BEEOYTF
N—7RCEFBRE BT AL, DOL DIV T
V=T CREHBAOEFKE PO, D2 T
HUHEROZRIZ oL EObhidolz. £FFA
ED 5% TIREEM ) ¥ HERBES ol b b,
DO D1 OFr L HZET Lo 2BE1013E8 { DIER
TR ¥ SHEBIER L 200, HEOEEE

B5l 66% H5% - 2011E5A8

BEds, ETERCHT5RIHNEIN 5%
DO % D1 DF4H L AEM & ik WRE TR OILE
BETRRES AT R TH S S EHMHI R,

T IV T CTORER Y NEIRE
BROBERSFEEKL Y DERICHEEHERIZBNT
1, 1970 EEP S D2 MR Y Y ERFEL 2o
Twiz, BRLFAUL BERAROBAABIIBVT,
Fr D RE: & FARZ D1 & D2 ([BREEVHEA] (B
12F0P BT 5 D3 M T B) ZIBT 5 RCT ¢
EREI N S ORERTIE 1993 E2 5 1999 FED I
2] IOBBBEFBEHEEN, D2 FHORBRIFEELR
SADABEIC L o TEHENL. ZORE, HEe
BHESAES A D1 7%, D2 A 17%, FEREFCIZ T

583



a
1.0
0.9t
0.8}
0.7}
205
&05¢
0.4}
0.3}
0.2}
0.1}
0023 4 5 6 7 & & 10 11
BRBER
b
1.0
0.9}
0.8}
0.7
£0.6
&505¢
0.4}
0.3
o2t e —
0.1}
0% 3 4 5 6 7 & 9§ 10 1
BREEH

B2 D28&D3BEOREEME (a:JCOGI501) &, HERHE
ERRBEO2EFHE (b 1 JCOG502)

EBIR0OTHY, DZEHRICEBI-ABERTIITES
ICTEBIENHERINS (F1)Y. X510, 5484

FEII DL A 54% THho72DIH L D213 60% TH Y,

FEMEMAEZ (p=004) %o T D2 OEFRRE
FEMHEHSI N 2F Y, BRFHOBRNS L UH
BEBWOENIHERICBV T, BEFHEIHLFT
b D2 TdhbEHEBEINLDITTHA.
~FDHFETE, 1980 FRICA->THEEND2 XY
LB YEHHBFHEER T ARAN L EIND X
ol 7kzid, BORETRIGRICETEHE
L7z X 5 2 BHOBEITE, ERRBIRBEOY v
HICEB T AWHESB 25720, FHNRKBIR
BB v ERE (RB T D3 LERTB) T
NBLEICRoTWARDTHE (K1a), #2°C, H
AEREBEENE S V—7 (JCOG) BV, EHEF
WTHHD2EILKRKFHTH A D3 L& BT S RCT
(JCOGY501) #1995 EA B EMHE N, 2001 £ F T
5230 BERMBEVEHE SN ZORKTIE, 1004
Do D2 FEHOBRRODHMNBE, L IIER0

B EOBYURENL2ETS 4 BHROATEESR,

584

EHEHICFH T T ORERZ T CRHFEOHK—L
By ohi. FOER D2 & D3 OAHERLEE
BENZEN21% L 28%, HRAEAGEHEEHEEL I
08% &\ HEMBITFLRBRERT I EHFTELD
DD (F1), DIDSEEFFITT0%E, D2 D 69%

EHERTERZASTHY (B2a), KEFNEEEE
BDuholz (p=085). MEHS, HETRUEC
BHEL-EECHT 2P D3 OBENERITE
Sh, ERFMIIFIEHRE D2 THALZ LIEREN
7.

JCOGY501 WAz 1 ¥ ESSRiE#EER % I51T 5 R0
ERMERLRCT ELTIE, EECRBELEEHE
I LCERRIC L A2 TR Y EishiEZIT) R E
PEPEFRI2RCT (JCOGH02) 7 5. EEPH
THHEREP»LOT7 TR —F T, EEEISD
T7O—=F%I7) L RBENTIEH B 00, Tt
BDY Ve HCEET A L CEFEIUET
B LA s (B1b). 199545 2003 £ %
T 167 B0 BRMBESBE SN, 2003 FICE 1 HE
OFEFEFER S A, BAFHTHLERRE

EE5 %66% H5%5 2011454



PEEFHTH 5 HBERICHRTEFFENZVDICD
PhbeT, EFERICBWTHLAENERZRL:
R, REAHIESNE. ZOBROEHFARICBNT
b, BEFOSEEFERI%ICH L TERME I
379% L EL (B2b), REREERICNLCENE
F7uU—FICXATHRY VB OBEKRNERI
BEEhD. ”

bHETETHOERL RCT

SDII, PFERBWTHRENTE AT
WMOBRBNEZES 20D RCT KBV THES L
ReBoiz. ZOEMCH, BRAERICBWTE
BFMEBERFW L BT 2EER RCT 2% 2 0#4T
RTH5.

128 BLBOETEBRFERCBTEEELE
BOIBRT 2 LDOEHEEFALRCT (JCOGO110) T
H5. B LEEBOBTERTR) Y GEBELIELIE
REIRERES X CEMARCRRAZErS, NEEE
T5HMNT, BEWomi CEza460RT 24K
HL 2 oTbN T —HT, W) Y EcER
B BHEF TIRMEAED Y »SHIC D EHICERRD
BT EDHE0TD, ThERELTOEFNOFEZ
DEL, SHIZEEEAEHUBRTAZLICL o TEBE
ERHEESEOPICEMT 2 L o BENEER
L. FITC, BRZORT 2 »E»ORCT 482002
4 5 2009 IS CER S, 5060 BREBE
PEGINTHE, BHFTHE. L, TORRT
EFRCBIT L REEROFSESTEH S NE, &
HEE L BoETEECH LB EFET A LA
FBERRL 22D BbNS.

220HORCTIE, RETRURICEBLALBEOS
VBB LT, WEERTE2ES BE2480%RT
5 L) [ 0EF% <72 RCT (JCOG1001)
THbH. FRIGEL-BEMAR T T REERCEA
Bh, EEEOBERECEMNERPHIEEL S,
FTEEZLRTWAI DD, HERERESE S K
RRBEECYBRT AL Lo THEERBRO T %
Mo 7243045 1980-1990 FERIC I DA BT L f7bh
Tw/z, L, ERYBREEEroOBEOENE2E
THIZOWMBEOEIESHEMT 5 & BBEsh, &
HIZ, ThETIRHEBYROFAMEICHET % BRRER
DIETFYANRnZ bbb, RETIREIRE
BT AMRR IR O~ %Y, BETEELS

BEIRE o TwBb, £ Lickd, HEUROEE
BEWELRERET /0% RCT ORI R
PREENY, EhOOH o hbPEOERENTH
BRI BOCERR2BTCETWS. ZOREY
BOEZRLRIET 5729, JCOGIIBWT 20104 LY
RCT #Hissh, 1L,000BDBEVBHFEINLTFET
H5.

SNFI - EERFHOLR

BRICRSTY, Bidhr2BENEETTSLERIC
BAY, WS bRERFHEZLTHFMOERICE
BTHZLDB. b LENEEPE L 20 THRIT,
LV EROBEOLEVEROEIPET LnEWE B,
¥, bPHOBEOKWERIIEHEETH Y,
Stage I DBETHNRITNBLLOADTFERICL T
BRETARRTHE. 2F ), £PBIRBOWRTIE
Bl iolzizd, HEOBRERERELBHE LM
REBUBRCHEMAEWR L o A FERITERE
N, ElINhLZLPBELTEL

E5ic, BEEFPHL L CEERECERLTWS
OFBEET IR CH 5. BEEFETFMTEA LT
BEOEZEORMREECERIND ZEFETH o7
P, FPHERLENFHEOESF L LD, BETRE
BARBORHHNBEENL I oTEL BK
THABRBICH T 5 BIETMH & IS T R % gty
5 RCT #frbh, MEOROEFHMIZEE 2 WE

CBEIhTYSY, BEABBICHLTIE, BRI

WTHBEHERETEMIEERERLEALZINS LI
BoT& BEEBKERBIIERSE EEHFEFZOHS
EXEWD, BEETFROLTRIBR TN D
O, METIERICHT 2 EESET BUROEREIL
SECHENLTwS. BfE, BHERBICITAHEEF
i & S T F4T % Lh83 5 RCT (JCOG0912) A%
FHETHY, ZORBRIZBVTETEEIC BT L EEEE
TRHHORSEIEHShL, BEET IR
BRMEEATREEEICHTAEEFMIL D0
LEbhD.

FICE T 2 RO HEE

DEETERENTHAERAROFBAETHENO
—BEIFESTVWEY, FOEIRLTHH. £PHK
FHERBRARFEROEFIRPEES L/ RCT 3%

B4 E66% %£5% 2011458 585



