ANTICANCER RESEARCH 29: 4689-4696 (2009)

Preoperative Chemotherapy with S-1 and Cisplatin
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Abstract. Feasibility and efficacy of S-1 and cisplatin
followed by surgery was evaluated, and factors contributing
to survival benefit were analyzed. Patients and Methods: In
total, 120 consecutive patients with highly advanced gastric
cancer were treated with S-1 (80 mg/m2 for 21 consecutive
days) and cisplatin (50 mg/m2 on day 8). Results: The
response rate was 62.5% overall, and 75.7% for these with
metastatic lymph nodes. Grade 3/4 adverse events were less
than 10%. The median survival time was 41.9 months among
93 patients whose primary lesion was resected. Liver
metastasis, R2 resection, poor performance status and lack of
response were identified as independent risk factors by a
multivariate analysis. Conclusion: Preoperative chemotherapy
with S-1 and cisplatin was effective. The results show the need
for different approaches in the treatment of patients with
metastases and these without.

The only curative treatment for gastric adenocarcinoma is
RO resection, arguably accompanied by D2 lymph node
dissection according to the Guidelines of the Japanese
Gastric Cancer Association (JGCA) (1). Local control is
considered an essential component of the treatment for
gastric carcinoma, and extended lymphadenectomy can
accomplish this task safely in experienced hands (2). The
prognosis for stage III/IV advanced gastric cancer (AGC)
remains unsatisfactory, however, and further improvement
in surgical technique is unlikely to lead to notable progress
in the outcome (3-4). Hence the development of an
effective multimodal strategy has been sought after by
various study groups.
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A recent meta-analysis performed in the West showed that
combination regimens achieve better survival outcomes than
those with 5-fluorouracil (5-FU) monotherapy and that
regimens containing 5-FU, anthracyclines and cisplatin
(CDDP) are the most effective (5). A perioperative
chemotherapy using this triplet was actually found to improve
survival of potentially curable AGC significantly when
compared with treatment by surgery alone (6). Downstaging
and eradication of micrometastases through the preoperative
chemotherapy component may have had a particularly
important role in such a strategy. In Japan, postoperative
adjuvant chemotherapy by S-1, a dehydropyrimidine
dehydrogenase-inhibiting 5-FU derivative, was found to
improve survival of patients with curatively resected stage
II/IIT gastric cancer. Addition of adequate preoperative
therapy to this strategy may enhance the survival of patients
with resectable AGC, while downstaging through
preoperative chemotherapy may provide patients with more
advanced cancer some chance for cure. One candidate for use
is intensive preoperative chemotherapy under such
circumstances would be a combination of S-1 and CDDP,
which led to a response rate of 54% and median survival time
of 13 months among patients with unresectable gastric cancer
in a phase III trial (7). This combination was also shown to be
feasible as a preoperative induction therapy in a case series
involving a smaller number of patients (8).

In the current study, 120 consecutive AGC patients who
were treated with S-1/CDDP therapy prior to surgery were
retrospectively analyzed to assess the efficacy and safety of
this combination as a preoperative therapy and to identify the
subset of patients who may benefit from this strategy.

Patients and Methods

Patients. The files for one hundred and twenty consecutive patients
with primary AGC who were treated preoperatively by a combination
of S-1 and CDDP between October 2000 and December 2005 were
retrieved from the prospective database of Niigata Cancer Center
according to the following criteria: histologically confirmed
adenocarcinoma of the stomach; clinically diagnosed as locally
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advanced T3/T4-stage disease or metastatic disease; evaluable lesions
on computed tomography (CT) scan, at upper gastrointestinal series
and/or upper digestive endoscopies; age less than 75 years; ECOG
performance status between 0 and 2; no prior chemotherapy or
radiotherapy; sufficient organ functions represented by leukocyte count
of more than 3,000/mm3, platelets more than 10x104/mm3, GOT/GPT
less than 2 times the upper limit of normal range (ULN), total bilirubin
less than 2.0 mg/dl, BUN and creatinine less than the ULN; no serious
co-morbidities; no concurrent active malignancy; no serious
psychosomatic disorder; and provision of written informed consent.
Staging laparoscopy was performed only for patients with linitis
plastica or those with macroscopically type 3 cancer with
preoperatively estimated diameter of >8 cm. Cytological examination
of the peritoneal washes was performed at the time of staging
laparoscopy, but the result was used only as a reference, and detection
of cancer cells in this examination did not preclude patients from
receiving preoperative chemotherapy followed by surgery.

Treatment schedule. All patients received systemic chemotherapy
consisting of S-1 and CDDP. S-1 was orally administered at a dose
of 80 mg/m?2 for 21 consecutive days, followed by 14 days of rest.
With the intent to deliver the treatment on an outpatient basis, the
dose of CDDP was modified from the original version by Koizumi
et al. in which 60 mg/m? had been administered. CDDP was
administered intravenously on day 8 at a dose of 50 mg/mZ2. The
treatment was repeated every 5 weeks. Patient status was evaluated
after each course of the treatment. Toxicity was assessed using the
National Cancer Institute-Common Toxicity Criteria version 3.0.
The response of measurable lesions was evaluated according to the
RECIST criteria. The primary lesion, when not considered as
measurable by the RECIST criteria, was assessed according to the
Japan Gastric Cancer Association (JGCA) clinical criteria for
response assessment of chemotherapy and radiotherapy. The
assessment was based on shrinkage and morphological change of
the primary tumor as evaluated by barium contrast study and/or
endoscopic examinations (9).

Patients with locally advanced cancer were treated by
chemotherapy until primary cancer or massive nodal metastases
responded and resection with curative intent was deemed possible.
Patients with metastatic cancer (those with hepatic or peritoneal
metastases) were treated until metastatic lesions achieved complete
response by CT or became co-resectable. Patients who remained
with clear evidence of unresectable disease and those who did not
respond to the chemotherapy were discouraged from receiving
surgery. Surgery with intent to cure was performed at least 3 weeks
after the final cycle. Most patients were treated by S-1 monotherapy
as an adjuvant therapy after surgery. Treatments after R2 resection
or at detection of recurrent disease were decided at the discretion
of each physician.

Study design and statistical analysis. Median survival time (MST)
was calculated from the initiation of chemotherapy to death or the
day when the patient was last interviewed. Survival curves were
calculated by the Kaplan-Meier method and compared by the log-
rank test. Univariate and multivariate analyses using Cox’s
proportional hazards model was performed to identify independent
prognostic factors. All statistical calculations were performed using
statistical analysis system (SAS) version 8.2 (IBM, North Caroline,
USA) and a value of p<0.05 was considered as statistically
significant.
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Results

Patient demographics. Characteristics of the 120 patients are
shown in Table I. There were 75 men and 45 women with a
median age of 61 years (range 29 to 83 years). There were 44
patients with linitis plastic type cancer (36.7%). Non-curative
factors included liver metastasis in 8 patients, peritoneal
dissemination in 30, involvement of abdominal para-aortic
lymph nodes in 34 and locally advanced and potentially
unresectable gastric cancer in 12. The pretreatment clinical
stage (c-stage) was diagnosed according to the classification
of JGCA, which was based on the findings of CT, upper GI
series, endoscopy, and staging laparoscopy. Preoperative
stages were decided according to the JGCA staging system
(c-stage II: 1 case; c-stage III: 33 cases; c-stage IV:86 cases).
Distribution of the c-stage IV factors was as follows:
metastasis to the paraaortic nodes in 34 cases, cT4N2 in 12
cases, hepatic metastasis in 8 cases, peritoneal dissemination
in 30 cases, and other distant metastasis in 4 cases.

Proportion of the treatment performed at outpatient clinic.
The median number of administered courses was 3 (range: 1-
7), and the proportion of care given in the outpatient setting
was 86%. Forty-seven patients who underwent staging
laparoscopy were admitted for the procedure and given the
first course of chemotherapy during the same stay in the
hospital. Of the 73 remaining patients, 22 managed to receive
chemotherapy entirely on an outpatient clinic basis. However,
the rest of the patients needed admission for hydration and
antiemetic therapy during administration of CDDP.

Surgery. After chemotherapy, 27 patients failed to be treated
by surgery, mostly because of persistence of metastatic disease
through imaging studies. The remaining 93 patients underwent
surgery and gastrectomy was performed in all patients. The
overall resection rate was 77.5%. The surgical procedure was
total gastrectomy in 57 patients and distal gastrectomy in 36
patients. RO resection was possible in 68 patients (73.1% of
all patients who underwent surgery), of whom 25 received
combined resection of the involved adjacent organs and 14
underwent extended lymph node dissection including of the
para-aortic lymph nodes. Of those who underwent surgery,
there were 59 males and 34 females, with a median age of 61
years (range: 29 to 77 years) (Table II). The median hospital
stay was 18 days. The median duration of surgery was 195
minutes and the median blood loss was 225 ml. The
distribution of postoperative c-stage was as follows; 26
patients in c-stage I/II, 26 in c-stage III, and 41 in c-stage IV.
RO resection was successfully performed in 68 (73.1%)
patients. Downstaging was obtained in 32 (34.4%) patients.

Clinical response to chemotherapy. The objective response
of the evaluable lesions is shown in Table III. The overall
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Table 1. Patient characteristics (N=120).

Table III. Response.

Variable No. of cases
Age, years median (range) 61.0 (29-83)
Gender Male/female 75/45
Performance status 0/1/2 80/26/14
Location L/M/U/LMU 18/33/37/32
T stage T3/T4 108/12
Metastasis
Lymph node N3/N1,2/N0/? 34/72/5/9
Liver HO/H1 112/8
Peritoneum PO/P1 90/30
Gross type Type 2, 3/type 4 76/44
Histological type Diff /undiff. 44776
Clinical stage I1II1/TV 34/86
? unknown; L, lower; M, middle; U, upper.
Table II. Patient characteristics of resected cases.
Variable No. of cases
Gender Male/female 59/34
Age, years median (range) 61.0 (29-77)
Hospital stay (days) median (range) 18 (13-198)

195 (90-367)
225 (20-1510)

Duration of operation (min)
Bleeding vol. (ml)

median (range)
median (range)

Surgical procedure DGR/TGR 36/57

LN dissection D1/D2/D3 16/63/14
Depth of tumor invasion (T) T1,2/T3/T4 11/57/25
Lymph node metastasis (N) NO,N1/N2/N3 42/34/17
Pathological stage I-1I/III/IV 26 /26 /41
Curability CA, CB/CC 68/25
Histological effect (Grade) la /1b/2/3 46/28/18/1

N=93; resection rate 77.5%. DGR, distal gastrectomy; TGR, total
gastrectomy; D1, dissection of all the group 1 nodes; D2, dissection of
all the group 1 and 2 nodes; D3, dissection of all the group 1, group 2
and group 3 nodes; CA, no residual disease with high probability of
cure; CB, no residual disease but not fulfilling criteria for CA; CC,
definite residual disease; Grade, grading due to the proportion of
degeneration area in the tumor by the Japanese Classification of Gastric
Carcinoma; (la, the proportion of degeneration area in the tumor is less
than 1/3; 1b, 1/3-2/3; 2, more than 2/3; 3, no viable tumor cell).

response rate (ORR) was 62.5% (95% confidence interval
(CI): 53.8-71.2%). There were 75 responders (one complete
response (CR) and 74 partial responses (PR)), when the
response to the primary lesion was disregarded. Response
rate for regional/para-aortic lymph nodes, primary gastric
tumor (assessed based on JGCA clinical criteria for response
assessment of chemotherapy and radiotherapy), liver
metastases and peritoneal metastases was 75.7% (56/74),
61.7% (74/120), 28.6% (2/7) and 23.8% (5/21), respectively.

No.of CR PR NC PD ORR (%)
cases
Overall 120 1 74 42 3 62.5
Primary lesion 120 2 72 45 1 61.7
Metastatic lesions
Lymph nodes 74 4 52 18 0 75.7
Liver 7 1 1 5 0 28.6
Peritoneum *21 0 5 14 2 23.8
Other *k4 0 0 3 1 0.0

*CY1~>CYO (9 cases); **lung and pleura, ovary x3. CY, peritoneal
cytology; CYO, benign and/or indeterminate cells on peritoneal
cytology; CY1, cancer cells on peritoneal cytology.

Table IV. Toxicity.

NCI-CTC Grade

1 2 3 4 Overall Grade 3/4
(%) (%)
Hematological
Leucopenia 24 27 1 0 433 0.8
Neutropenia 27 31 9 0 558 7.5
Anemia 35 36 7 1 650 6.7
Thrombocytopenia 36 8 5 3 408 6.7
Creatinine 11 0 0 0 9.2 0.0
Total bilirubin 3 3 0 0 5.0 0.0
GOT/GPT 12 5 0 0 153 0.0
Non-hematological

Anorexia 51 23 7 0 675 5.8
Nausea 51 14 3 0 567 2.5
Vomiting 18 6 0 0 200 0.0
Diarrhea 18 1 2 0 17.5 1.7
Constipation 2 1 0 0 2.5 0.0
Stomatitis 23 3 0 0 217 0.0
Taste disturbance 30 2 0 0 267 0.0
Hand-foot skin reaction 16 0 0 0 133 0.0
Pigmentation 47 5 0 0 433 0.0
Nail changes 30 0 0 0 250 0.0
Alopecia 10 0 0 0 8.3 0.0
General fatigue 26 7 1 0 283 0.8
Gastric ulcer 0 0 1 1 1.7 1.7

Twenty-five other patients (42.4%) had stable disease (SD),
and only 2 patients had progressive disease (PD). Pathologic
CR of the metastatic lymph nodes, including para-aortic
lymph nodes, was confirmed after surgery in 4 patients. Of
the 75 responders, residual tumor was completely resected
in 51 (68.0%). Out of the 47 patients who underwent staging
laparoscopy, 31 were found to have peritoneal metastasis; of
these, complete remission of the peritoneal disease was
confirmed at surgery in 9 (29.0%).
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Figure 1. Cumulative probability of overall survival as estimated by the Kaplan-Meier method in 120 patients. The median survival time was 23.0

months, and a 4-year survival rate was 30.6%.

Toxicity. The adverse reactions during 308 cycles of S-1/CDDP
regimen were evaluated according to NCI-CTC grade (Table
IV). The most frequent toxicities of S-1/CDDP were
myelosuppression and gastrointestinal symptoms. The
incidence of notable adverse events were 55.8% for
neutropenia, 43.3% for leukocytopenia, 65.0% for anemia
65.0%, 40.8% for thrombocytopenia, 67.5% for anorexia,
56.7% for nausea, respectively. However the incidence of grade
3/4 toxicity was infrequent: neutropenia 7.5%, leucopenia
0.8%, anemia 6.7%, thrombocytopenia 6.7%, anorexia 5.8%
and nausea 2.5%. The preoperative chemotherapy was
generally well tolerated. There was no surgical mortality, and
postoperative surgical morbidity was remarkably low at 17.2%.

Survival and analysis of prognostic factors. The median
survival time of patients overall was 23.0 months, with a 4-
year survival rate of 30.6% (Figure 1). The median survival
time of patients who went on to receive surgery was 41.9
months (95% CI: 31.9-51.9 months) and the 3-year survival
rate was 51.2% (95% CI: 37.4-64.9%) (Figure 2). There was
a statistically significant difference in survival between these
patients and these who failed to receive gastrectomy.

For all patients, response to chemotherapy, location of the
tumor, resectability of the primary lesion, liver metastasis,
and peritoneal metastasis were predictive of the overall
survival (Table V). In the multivariate analysis, response to
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chemotherapy, peritoneal metastasis and hepatic metastasis
were the only independently prognostic factors (Table VI).

For the patients who were treated by gastrectomy, curability
of surgery, response to the chemotherapy, hepatic metastasis,
peritoneal metastasis, the extent of lymph node dissection, N
category, and performance status were identified as
significant prognostic determinants (Table VII). Of these,
hepatic metastasis, curability of surgery, performance status
and response to the chemotherapy were identified as
independent prognostic factors (Table VIII).

Discussion

Gastric carcinoma remains a major health problem
worldwide, primarily because it is often diagnosed at an
advanced stage. In addition, it often relapses even after a
potentially curative resection, and multimodal treatments
have been sought after by various study groups to combat
residual micrometastases. One of the consequences is that
postoperative chemoradiation was found to significantly
improve outcome of curatively resected patients and has
become a standard of care in North America (10-11). There
is a suspicion, however, that radiation as a local therapy may
have compensated for poor local control due to suboptimal
surgery, and the Japanese surgeons remained confident that
extended nodal dissection precludes the need for adjuvant
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Figure 2. Cumulative probability of survival in the gastrectomy group (93 patients) and the non-gastrectomy group (27 patients) as estimated by the
Kaplan-Meier method. A 3-year survival rate of the former and the latter was 51.2% and 10.8%, respectively. There was a statistically significant

difference.

treatment focused around the gastric bed. However, the
Japanese experts felt promise when S-1, a novel oral
fluoropyrimidine derivative, became available. This drug
achieved a response rate of more than 40% when used as a
single agent (12-13), while the response rate rose to 50-75%
when used in combination with CDDP (12), irinotecan (14-
15), docetaxel (17-18), and paclitaxel (19-20). Their
expectations were met when an interim analysis of a pivotal
phase III study revealed that postoperative adjuvant
chemotherapy with single agent S-1 significantly improved
survival of stage II-III gastric cancer patients when compared
with surgery alone (21).

Gastrectomy causes various gastrointestinal symptoms and
nutritional deficits, and additive toxicity through postoperative
chemotherapy could be a substantial burden for the patients.
More than 10% of the Japanese patients in the aforementioned
phase III trial had actually failed to continue with oral S-1 at
three month postoperatively. Post-gastrectomy deterioration of
compliance regarding chemotherapy was also observed in the
British MAGIC trial, in which 88% of patients received
preoperative chemotherapy whereas only 55% tolerated the
same therapy postoperatively (6). Thus, there is a rationale for
delivery of a somewhat toxic but effective chemotherapy
preoperatively, and neoadjuvant chemotherapy is a promising
option for resectable AGC. In addition, the indication for
preoperative chemotherapy could be extended to include AGC
with synchronous metastases, provided the metastatic lesions
are co-resectable or become resectable after chemotherapy.

Table V. Univariate analysis of 120 patients with primary AGC who
were treated preoperatively by a combination of S-1 and CDDP (log-
rank test).

Variable P-value
Response due to JCGC (PR/NC,PD) <0.0001
Location (LM, U/LMU) 0.0068
Surgery (+/-) 0.0005
Liver metastasis (HO/HT) <0.0001
Peritoneal metastasis (PO/P1) 0.0002
Gender (Female/male) 0.1521
Histological type (Diff./undiff.) 0.3697
Gross type (Type 2,3/type 4) 0.0815
T stage (T1,T2/T3,T4) 0.0826
Lymph node metastasis (NO, N1/N2, N3) 0.4623
Age (<59 vs. 60+) 0.6489
PS 0/1,2) 0.1154

JCGC, Japanese classification of gastric cancer; PR, partial response;
NC, no change; PD, progressive disease; PS, performance status
according to the WHO criteria.

Although chemotherapy is the standard of care for metastatic
gastric cancer, it does not cure the disease. One can argue
therefore that surgery remains an option as a part of
multimodal therapy for patients with resectable metastases.
When such is the case, preoperative chemotherapy provides
useful information as regards drug sensitivity and biology of
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Table VI. Multivariate analysis of 120 patients with primary AGC who
were treated preoperatively by a combination of S-1 and CDDP. Cox’s
proportional hazard model (SAS ver. 8.2, score method).

Variable Hazard 95% P-value
ratio Confidence
limits
Liver metastasis (HO/H1) 8.142 (1.446-5.586)  <0.0001
Response (CR,PR/NC.PD) 2.842 (1.300-5.149) 0.0025
Peritoneal metastasis (PO/P1) 2.587 (3.459-19.162) 0.0068

CR, complete response; PR, partial response; NC, no change; PD,
progressive disease.

cancer, besides the potential to downstage the disease, and
prevents futile surgery for cancer that is destined for rapid
progression. In either of the settings, efficacy along with safety
of preoperative chemotherapy and its influence on surgery that
follows need to be addressed.

Chemotherapeutic regimens with high response rates are
required to achieve downstaging along with eradication of
micrometastases whilst preventing disease progression. In
due course, a combination of S-1 and CDDP has become
acknowledged in Japan as a candidate for neoadjuvant
chemotherapy owing to its remarkable response rate, in
excess of 70%, and this is the regimen with which the
authors chose to treat AGC patients preoperatively. A
combination of S-1 and CDDP was first established by
Koizumi et al., by which 60 mg/m2 of CDDP was to be
administered on day 8 of a 5-week course. Administration at
this dosage was feared to cause nausea and potential damage
to renal function, and patients usually had to be admitted for
a few days for continuous intravenous infusion along with
extensive use of antiemetics. To lower the risk of organ
dysfunction prior to surgery and in an attempt to deliver all
the drugs on an outpatient basis, we modified the dose of
CDDP to 50 mg/mz. Consequently, CDDP was delivered
entirely on the outpatient basis in 22 out of 73 patients, but
admission was still necessary for all remaining patients.
Response rate for the nodal metastases was satisfactory at
over 70%, but those for other metastatic lesions were
substantially lower. Given that the number of beds available
for preoperative chemotherapy is limited, establishment of a
modified regimen with further dose reduction, perhaps
through an increase in the number of intravenous deliveries
per cycle to preserve the dose intensity, may be warranted.

Response to the chemotherapy is undoubtedly a valuable
parameter in deciding whether or not to proceed to surgery
for metastatic cancer. When chemotherapy is performed in the
neoadjuvant setting, however, cancer is usually resectable
before the treatment. The response will then have to be
evaluated even more cautiously and diligently to avoid delay
in surgery when the cancer is not responding to the
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Table VII. Univariate analysis of 93 patients underwent gastrectomy
after chemotherapy (log-rank test).

Variable P-value
Curability (CA,CB/CC) <0.0001
Liver metastasis (HO/H1) 0.0001
Response (PR/NC,PD) 0.0026
Peritoneal metastasis (PO/P1) 0.0119
LN dissection (D1/D2.3) 0.0164
Lymph node metastasis (NO,1/N2,3) 0.0251
PS (0/1,2) 0.0352
Gender (Male/female) 0.0781
Location (LMU/LM,U) 0.1020
Age (<59 vs. 60+) 0.2040
Gross type (Type 2,3/type 4) 0.2577
cT stage (T1,2/T34) 0.5851
Histological type (Diff./undiff.) 0.9282

CA, no residual disease with high probability of cure; CB, no residual
disease but not fulfilling criteria for CA; CC, definite residual disease;
D1, dissection of all the group 1 nodes; D2, dissection of all the group 1
and 2 nodes; D3, dissection of all the group 1, group 2 and group 3 nodes.

Table VIII. Multivariate analysis of 93 patients underwent gastrectomy
after chemotherapy. Cox’s proportional hazard model. (SAS ver. 8.2,
score method).

Variables Hazard 95% P-value
ratio confidence
limits
fH (0/1) 6.308 (2.145-18.553)  0.0008
Curability (A,B/C) 3.608 (1.610-8.085) 0.0018
PS (0/1,2) 2.856 (1.308-6.234) 0.0084
Response (CR,PR/NC,PD) 2.585 (1.155-5.787) 0.0209

CA, no residual disease with high probability of cure; CB, no residual
disease but not fulfilling criteria for CA; CC, definite residual disease;
CR, complete response; PR, partial response; NC, no change; PD,
progressive disease.

chemotherapy. When the tumor is not accompanied by distant
metastasis or bulky lymphadenopathy, the primary lesion
would be the only target for evaluating response. In addition,
shrinkage of the primary may allow surgeons to avoid total
gastrectomy in cases of advanced cancer of the distal or mid-
portion of the stomach. Thus, the Authors insisted on
assessing response in the primary lesion according to the
Japanese criteria, although these lesions are not considered as
measurable by the RECIST criteria. Marked response to the
primary was observed in 61.7% of the patients.

In the current population of advanced/metastatic cancer,
the RO resection rate among those who eventually underwent
surgery was unexpectedly high at 73.1%. The MST was 23
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months overall and 42 months among those who underwent
surgery. The combination of S-1 and CDDP thus provided
promising survival data with a favorable toxicity profile with
no treatment-related deaths. Multivariate analysis of all
patients identified peritoneal metastasis and hepatic
metastasis as independent prognostic factors in all patients.
Of patients with metastatic cancer, only those with hepatic
metastasis that responded to chemotherapy went on to
receive surgery. Nevertheless, hepatic metastasis remained
an independent prognostic factor among those who
underwent surgery. These results confirm that the outcome
of patients with metastatic cancer is quite different from
those with locally advanced cancer (those who undergo so-
called neoadjuvant chemotherapy). In future, these two
groups of patients should thus be treated by different
strategies and analyzed independently.

Conclusion

S-1/CDDP at a reduced dose was safe and feasible when
given preoperatively, without notable influence over the
surgical morbidity. It remained effective against the primary
tumor and nodal metastases. The survival benefit of
cytoreductive surgery in metastatic cancer that responds to
such chemotherapy needs to be addressed by a randomized
trial, while another trial is needed to confirm its benefit in
the neoadjuvant setting for locally advanced cancer.

Acknowledgements

We thank Professor Y. Kodera of the Department of Surgery II, Nagoya
University Graduate School of Medicine for his critical review of this
manuscript. This work was supported in part by as Grant-in-Aid from the
Ministry of Health, Labour, and Welfare (Tokyo).

References

1 Guideline for Gastric Cancer. 1st English ed. Japanese Research
Society for Gastric Cancer. Kanehara, Tokyo, 1995.

2 Sano T, Sasako M, Yamamoto S, Nashimoto A, Kurita A,
Hiratsauka M, Tsujinaka T, Kinoshita T, Arai K, Yamamura Y
and Okajima K: Gastric cancer surgery: Morbidity and mortality
results from a prospective randomized controlled trial comparing
D2 and extended para-aortic lymphadenectomy—Japan Clinical
Oncology Group Study 9501. J Clin Oncol 22: 2767-2773, 2004.

3 Sasako M, Sano T, Yamamoto S, Kurokawa Y, Nashimoto A,
Kurita A, Arai K, Yamamura Y, Okajima K; Japan Clinical
Oncology Group: D2 lymphadenectomy alone or with para-
aortic lymph node dissection for gastric cancer. N Engl J] Med
359: 453-462, 2008.

4 Sasako M, Sano T, Yamamoto S, Arai K, Kinoshita T,
Nashimoto A, Hiratsuka M, for the Japan Clinical Oncology
Group (JCOG9502): Left thoracicoabdominal approach versus
abdominal-transhiatal approach for gastric cancer of the cardia
or subcardia: a randomised controlled trial. Lancet Oncol 7: 644-
651, 2006.

5 Wagner AD, Grothe W, Haerting J, Kleber G, Grothey A, and
Fleig WE: Chemotherapy in advanced gastric cancer: a systemic
review and meta-analysis based on aggregate data. J Clin Oncol
24:2903-2909, 2006.

6 Cunningham D, Allum WH, Stenning SP, Thompson JN, Van de
Velde CJ, Nicolson M, Scarffe JH, Lofts FJ, Falk SJ, Iveson TJ,
Smith DB, Langley RE, Verma M, Weeden S, ChuraYJ, MAGIC
Trial Participants. Perioperative chemotherapy versus surgery
alone for resectable gastroesophageal cancer. N Eng J Med 355:
11-20, 2006.

7 Koizumi W, Narahara H, Hara T, Takagane A, Akiya T, Takagi
M, Miyashita M, Nishizaki K, Kobayashi O, Takiyama W, Toh
Y, Nagaie T, Takagi S, Yamamura M, Yamaoka K, Orita H and
Takeuchi M: S-1 plus cisplatin versus S-1 alone for first-line
treatment of advanced gastric cancer (SPIRITS trial): a phase III
trial. Lancet Oncol 9(3): 215-221, 2008.

8 Satoh S, Hasegawa S, Ozaki N, Okabe H, Watanabe G,
Nakayama S, Fukushima M, Takabayashi A and Sakai Y:
Retrospective analysis of 45 consecutive patients with advanced
gastric cancer treated with neoadjuvant chemotherapy using an
S-1/CDDP combination. Gastric Cancer 9: 129-135, 2006.

9 Macdonald JS, Smalley SR, Benedetti J, Hundahl SA, Estes
NC, Stemmermann GN, Haller DG, Ajani JA, Gunderson LL,
Jessup JM and Martenson JA: Chemoradiotherapy after surgery
compared with surgery alone for adenocarcinoma of the
stomach or gastroesophageal junction. N Engl J Med 345: 725-
730, 2001.

10 Ajani JA, Mansfield PF, Janjan N, Pisters PW, Lynch PM, Feig
B, Myerson R, Nivers R, Cohen DS and Gunderson LL: Multi-
institutional trial of preoperative chemoradiotherapy in patients
with potentially resectable gastric carcinoma. J Clin Oncol 22:
2774-2780, 2004.

11 Japanese Classification of Gastric Carcinoma. 13th Edition,
Kanehara, Tokyo, 1999.

12 Koizumi W, Kurihara M, Nakano S and Hasegawa K: Phase II
study of S-1, a novel oral derivative of 5-fluorouracil, in
advanced gastric cancer. Oncology 58: 191-197, 2000.

13 Sakata Y, Ohtsu A, Horikoshi N, Sugimachi K, Mitachi Y and
Taguchi T: Late phase II study of novel oral fluoropyrimidine
anticancer drug S-1 (1 M tegafur—0.4 M gimestat—1M otastat
potassium) in advanced gastric cancer patients. Eur J Cancer 34:
1715-1720, 1998.

14 Koizumi W, Tanabe S, Saigenji K, Ohtsu A, Boku N, Nagashima
F, Shirao K, Matsumura Y and Gotoh M: Phase I/II study of S-
1 combined with cisplatin in patients with advanced gastric
cancer. Br J Cancer 89: 2207-2212, 2003.

15 Uedo N, Narahara H, Ishihara R, Takiuchi H, Goto M, Fujitani
K, hirao M, Tsujinaka T, Imano M, Furukawa H, Tsukuma H and
Taguchi T: Phase II study of a combination of irinotecan and S-
1 in patients with advanced gastric cancer (OGSG0002).
Oncology 73: 65-71,2007.

16 Inokuchi M, Yamashita T, Yamada H, Kojima K, Ichikawa W,
Nihei Z, Kawano T and Sugihara K: Phase I/II study of S-1
combined with irinotecan for metastatic advanced gastric cancer.
Br J Cancer 94(8): 1130-1135, 2006.

17 Yoshida K, Ninomiya M, Takakura N, Hirabayashi N, Takiyama
W, Sato Y, Todo S, Terashima M, Gotoh M, Sakamoto J and
Nishiyama M: Phase II study of docetaxel and S-1 combination
therapy for advanced or recurrent gastric cancer. Clin Cancer
Res 2(11 Pt 1): 3402-3407, 2006.

4695



ANTICANCER RESEARCH 29: 4689-4696 (2009)

18 Yamaguchi K, Shimamura T, Hyodo I, Koizumi W, Doi T,

Narahara H, Komatsu M, Kato T, Saitoh S, Akiya T, Munakata
M, Miyata Y, Maeda Y, Takiuchi H, Nakano S, Esaki T, Kinjyo
F and Sakata Y: Phase I/II study of docetaxel and S-1 in patients
with advanced gastric cancer. Br J Cancer 94(12): 1803-1808,
2006.

19 Nakajo A, Hokita S, Ishigami S, Miyazono F, Rtoh T,

Hamanoue M, Maenohara S, Iwashita T, Komatsu H, Satoh K,
Aridma K, Morita S, Natsugoe S, Takiuchi H, Nakano S,
Maehara Y, Sakamoto J, Aikou T and Kyushu Taxol TS-1
Study Group: a multicenter phase II study of biweekly
Paclitaxel and S-1 combination chemotherapy for unresectable
or recurrent gastric caner. Cancer Chemother Pharmacol 2(6):
1103-1109, 2008.

4696

20 Narahara H, Fujirtani K, Takiuchi H, Sugimoto N, Inoue K,

2

—

Uedo N, Tsukuma H, Tsujinaka T, Furukawa H and Taguchi T:
Phase II study of a combination of S-1 and paclitaxel in patients
with unresectable or metastatic gastric cancer. Oncology 4(1-2):
37-41, 2008.

Sakuramoto S, Sasako M, Yamaguchi T, Kinoshita T, Fujii M,
Nashimoto A, Furukawa H, Nakajima T, Ohashi Y, Imamura H,
Higashino M, Yamamura Y, Kurita A, Arai K; and ACTS-GC
Group: Adjuvant chemotherapy for gastric cancer with S-1, an
oral fluoropyrimidine. N Engl J Med 357: 1810-1820, 2007.

Received July 27, 2009
Revised October 6, 2009
Accepted October 12, 2009



