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Background: The efficacy and safety of oxaliplatin combined with S-1 (SOX regimen) for unresectable advanced or
recurrent gastric cancer were investigated.

Patients and methods: Oxaliplatin was administered i.v. (100 mg/m?) on day 1, while S-1 was administered orally
(80 mg/m?/day, b.i.d.) for 14 days followed by a 7-day rest. This schedule was repeated every 3 weeks.

Results: Among 55 patients enrolled, one patient received oxaliplatin for the other study, and three patients were
considered unsuitable against the inclusion criteria. Accordingly, 51 patients were assessable for efficacy. The
response rate was 59%, and the disease control rate was 84%. The median progression-free survival time was 6.5
months, the 1-year survival rate was 71%, and the median survival time was 16.5 months. In 54 patients assessed for
safety, the major grade 3/4 toxic effects were neutropenia (22%), thrombocytopenia (13%), anemia (9%), anorexia
(6%), fatigue (6%), and sensory neuropathy {4%).

Conclusion: These findings indicate that SOX regimen with oxaliplatin at a dose of 100 mg/m? is feasible and shows
promising efficacy against advanced gastric cancer.

Key words: advanced gastric cancer, oxaliplatin, phase i, 5-1, SOX

introduction with 5-FU/leucovorin/oxaliplatin showed that oxaliplatin was
at least as effective as cisplatin [9].

S-1 is an orally active prodrug of 5-FU that contains tegafur
(which is continuously metabolized to 5-FU) blended with two
modulators, gimeracil and potassium oxonate [10]. In Japan,
advanced gastric cancer is mainly treated with S-1 alone or S-1
combined with other drugs. The SPIRITS phase III study
demonstrated the superiority of S-1 plus cisplatin to S-1 alone
[11]. The S-1 plus cisplatin regimen was also investigated by the
FLAGS phase III study carried out in Western countries, which
demonstrated that S-1 plus cisplatin was at least as effective as
5-FU plus cisplatin and less toxic [12].

We conducted a multicenter phase II study to evaluate the
efficacy and safety of the combination regimen of S-1 and
oxaliplatin (SOX regimen) in advanced gastric cancer as first-
line therapy.

Chemotherapy for advanced gastric cancer was proven to be
superior to best supportive care in terms of survival and quality
of life [1-3]. Phase III studies have been carried out to compare
epirubicin/cisplatin/5-fluorouracil (5-FU) with 5-FU/
doxorubicin/methotrexate, cisplatin/5-FU with docetaxel/
cisplatin/5-FU, and 5-FU/cisplatin with capecitabine/cisplatin
[4-6]. On the basis of the results of these studies, advanced
gastric cancer is mainly treated with combination
chemotherapy that includes fluoropyrimidine derivatives and
platinum compounds.

Oxaliplatin is a third-generation platinum compound that
was developed to improve tolerability and ease of
administration compared with cisplatin [7]. The non-
inferiority of oxaliplatin-based regimens to cisplatin-based
regimens was demonstrated in the Revised European-American
Lymphoma (REAL)-2 phase I1I study [8]. In addition, the
result of phase III study comparing 5-FU/leucovorin/cisplatin patients and methods

patients’ eligibility
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cytological examination. They had survived at least 4 weeks if extended or
standard surgery had been carried out (or at least 2 weeks after minor
surgery) and were able to take oral drugs. They were aged 220 years, had an
Eastern Cooperative Oncology Group performance status (PS) of zero to
two, and were expected to survive for at least 2 months. In general, they had
not received prior chemotherapy, but those who had completed
postoperative adjuvant therapy at least 180 days before enrollment were
eligible. They had at least one measurable lesion according to RECIST
guidelines [13]. They also had adequate bone marrow function
(hemoglobin level = 80 g/l, white blood cell count of 3-12 x 10°/1,
neutrophil count > 1.5 x 10%/1, and platelet count 2 100 x 10°/1), liver
function (total bilirubin € 1.5 X the institutional upper limit of normal,
aspartate aminotransferase/alanine aminotransferase < 2.5 X the
institutional upper limit of normal, and alkaline phosphatase < 2.5 x the
institutional upper limit of normal), and renal function (serum creatinine
level < 1.5 mg/dl and creatinine clearance > 50 mi/min). All patients
provided written informed consent.

This study was carried out in accordance with the Helsinki declaration
and Good Clinical Practice guidelines and was approved by the institutional
review boards of all participating medical institutions.

treatment plan

Oxaliplatin was administered i.v. at a dose of 100 mg/m’ on day 1. S-1 was
administered orally at a dose of 80 mg/m?/day b.i.d. for 14 days (from the
evening on day 1 until the morning on day 15), followed by a 7-day rest
period in the 3-weekly schedule. Treatment was repeated until there was
disease progression, unacceptable toxicity, or withdrawal of consent.

In the event of grade 4 neutropenia or febrile neutropenia or grade 3
diarrhea or stomatitis, the doses of oxaliplatin and S-1 were reduced by one
dose level from the next cycle. If grade 2 sensory neuropathy not recovering
by the end of the cycle or grade 3 sensory neuropathy occurred, the dose of
oxaliplatin was reduced by one dose level from the next cycle after
recovering to grade 2 or less. If grade 2 thrombocytopenia continued =8
days after the scheduled day for starting the next cycle or if platelet
transfusion was required, oxaliplatin was reduced by one dose level from
the next cycle. Oxaliplatin and S-1 could be reduced by two dose levels, but
treatment was discontinued if subsequent reduction was indicated, The
doses of oxaliplatin and S-1 could be reduced by 25 mg/m” and 10-30 mg/
day, respectively, for each level. Treatment was discontinued if grade 4
diarrhea, stomatitis, or sensory neuropathy occurred, if grade 3 sensory
neuropathy failed to recover by the time when the next cycle was scheduled,
if grade 2 thrombocytopenia continued 215 days after the scheduled day for
starting the next cycle, or if the rest period of S-1 was over 21 days.

evaluation

The data on the patients’ characteristics, a 12-lead electrocardiogram,
computed tomography (CT) scans, and tumor marker levels (CA19-9 and
carcinoembryonic antigen) were obtained within 14 days of enrollment,
while hematology tests, biochemistry tests, and assessment of symptoms
and signs were carried out within 7 days before enrollment. During the
study, hematology tests, biochemistry tests, and assessment of symptoms
and signs were carried out every week until the end of the fourth cycle
and subsequently every 3 weeks. CT scans were carried out and tumor
markers were measured every 6 weeks (every 2 months after the best overall
response was achieved).

Responses were evaluated according to the RECIST guidelines. To
confirm partial response (PR) (30% or greater decrease in the sum of the
longest diameter of target lesions, referenced against the baseline sum of the
longest diameter of target lesions together with stabilization or decrease in
size of nontarget lesions) or complete response (CR) (disappearance of all
target and nontarget lesions together with normalization of tumor marker
levels), tumor measurements were repeated no <4 weeks after objective
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response was firstly obtained. Responses were assessed by the independent
review committee. Overall survival (OS) was defined as the time from
treatment initiation to death from any cause. Progression-free survival
(PES) was the time from treatment initiation to first documentation of
disease progression detected by the review committee or death from any
cause (censored at second-line chemotherapy). Time-to-treatment failure
(TTF) was the time from treatment initiation to discontinuation of
treatment, first documentation of disease progression by the review
committee, or death from any cause. Toxic effects were evaluated according
to the Common Terminology Criteria for Adverse Events V3.0

statistical analysis
The primary end point was the response rate (RR), while the secondary end
points were OS, PFS, TTF, and safety. The required sample size was
calculated to be at least 49 patients on the null hypothesis of the RR of
<40% versus the alternative hypothesis of the RR of >60%, power 80%, and
o 2.5% (one sided). The 95% confidence interval (Cl) was calculated for
the RR, PFS, and TTF. OS, PFS, and TTF were calculated by the Kaplan-
Meier method. Safety was analyzed in all patients who received at least
one dose of study medication.

The cut-off date for RR, PFS, TTF, and safety was 27 May 2008, while
that for OS was 13 July 2009.

results

patients’ characteristics

Fifty-five patients were enrolled from April to December in
2007. Among them, one patient who received oxaliplatin for
the other study by mistake was excluded from all analyses.
Three other patients were excluded from efficacy analysis
because of prior chemotherapy (methotrexate), severe
interstitial pneumonia, or absence of measurable lesions (one
patient each). Accordingly, 51 patients formed the efficacy
analysis set (Table 1), while 54 patients were analyzed for safety.
The median age of the 51 patients was 63 years (range 30-77
years) and the PS was zero or one in 50 patients, Prior adjuvant
chemotherapy with S-1 had been carried out in one patient,
while 50 patients had received no prior chemotherapy.

treatment

At the data cut-off date, treatment was ongoing in eight
patients. The major reasons for discontinuation of treatment in
46 patients were disease progression (63%), adverse events
(28%), and withdrawal of consent (2%).

The median number of treatment cycles was 6.0 (range
1-16+). The median dose intensity was 88 mg/m?/3 weeks for
oxaliplatin and 867 mg/m?/3 weeks for S-1, and the median
relative dose intensity was 87.5% and 85.7%, respectively.
The median total dose was 600 mg/m® for oxaliplatin and
5966 mg/m” for S-1.

efficacy

The response was assessed as PR, stable disease (SD) (less than
a 30% reduction and less than a 20% increase in the sum of the
longest diameter of target lesions, referenced against the

baseline sum of the longest diameter of target lesions together
with stabilization or decrease in size of nontarget lesions), and
progressive disease (PD) in 30, 13, and 5, respectively, of the 51

—158—



Annals of Oncology

Table 1. Patients’ profile (n = 51)

Charagteristic - - No.ofpatients* =
Median age, years (range) 63 (30-77)
Sex
Male 34 67
Female 17 33
ECOG PS
0 32 63
1 18 35
2 1 2
Disease status
Advanced 47 92
Recurrent 4 8
Primary tumor
No 12 24
Yes 39 77
Prior adjuvant chemotherapy
No 50 98
Yes 1 2
Histology
Diffuse 35 69
Intestinal 16 31
Sites of metastasis
Lymph nodes 41 80
Liver 23 45
Lung 9 18
Peritoneum 7 14
Other 9 18
No. of metastases
1 22 43
22 29 57

ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2. Objective response to treatment (1 = 51)

CR 0 0

PR 30 59
SD 13 26
PD _ 5 10
Not evaluable 3 6
Overall response rate 30 59 (44.2~72.4)
Disease control rate 43 84 (71.4-93.0)

(CR + PR + SD)

Cl, confidence interval; CR, complete response; PR, partial response; SD,
stable disease; PD, progressive disease.

patients in the efficacy analysis set (three were not assessable).
The RR was 59% (95% CI 44.2% to 72.4%) and the disease
control rate (CR + PR + SD) was 84% (95% CI 71.4% to
93.0%) (Table 2).

The median follow-up period was 16.5 months as of 13 July
2009. The median survival time (MST) was 16.5 months (95%
CI 13.2-22.3 months) (Figure 1), median PFS was 6.5 months
(95% CI 4.8-11.2 months) (Figure 2), and median TTF was 4.8
months (95% CI 4.0-5.6 months). The patients who received

MST : 16.5 months

95% CI : 13.2-22.3 months
Events : 31
Censored : 20

Fastimated Probability (%)
2

04
02
0.0 .
0 3 6 9 12 15 i8 21
Months
Number at risk 3} 51 44 41 36 27 25
Figure 1. Kaplan-Meier estimates of overall survival (n = 51).
Medun PFS 0.5 months
5% C1:4.8-11.2 months
g0 Events : 26
= Censored - 24
Z 08
b
E s
-
2
g 04
0.2
G0
O k) [ 9 12 i5
Months
Number at sk 50 40 I8 2 1

Figure 2. Kaplan-Meier estimates of progression-free survival (n = 50).

the second-line chemotherapy without PD were censored at the
date of image examination immediately before the second-line
chemotherapy in PFS analysis. The 1-year survival rate was
70.6% (95% CI 58.1% to 83.1%).

Forty-one of the 46 patients (89%) who discontinued
treatment received second-line chemotherapy. One patient
(2%) with PR underwent surgery and pathological CR was
observed.

safety assessment

Grade 3/4 toxicity occurred in 33 of the 54 patients (61%) in
the safety analysis set. Grade 3/4 leukopenia, neutropenia,
thrombocytopenia, anemia, anorexia, and fatigue were noted in
2 (4%), 12 (22%), 7 (13%), 5 (9%), 3 (6%), and 3 patients
(6%), respectively (Table 3). The median onset of
thrombocytopenia in all grades was after 42 days and the nadir
platelet count was seen at 113 days, The median time from the
nadir to grade 0 or platelet count of treatment initiation was 15
days and the duration of thrombocytopenia in all grades was 21
days. Sensory neuropathy was observed in 48 patients (89%),
but grade 3/4 neuropathy occurred only in two patients (4%).
The median cumulative dose of oxaliplatin associated with
sensory neuropathy of any grade was 150 mg/m” (grade 1: 150
mg/m?, grade 2: 900 mg/m?). There were no treatment-related
deaths.

doi:10.1093/annonc/mdp464 |
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Table 3. Toxicity of therapy (n = 54)

Toxicity (CTCAE) ! 2 No. of patients (%)

Annals of Oncology

. Gradel . Grade2

Hematological
Leukopenia 15 (28) 16 (30)
Neutropenia 3 (6) 15 (28)
Thrombocytopenia 25 (46) 9 (17)
Anemia 14 (26) 14 (26)

Non-hematological
Nausea 27 {50) 10 (19)
Vomiting 15 (28) 4(7)
Diarrhea 17 (32) 4 (7)
Anorexia 21 (39) 16 (30)
Fatigue 24 (44) 14 (26)
Rash 13 (24) 2 (4)
Pigmentation 20 (37) 2 (4)
Hand—foot syndrome 12 (22) 2 (4)
Stomatitis 20 (37) 1(2)
Increased creatinine 3 (6) 0
Febrile neutropenia 0 0
Sensory neuropathy 35 (65) 11 (20)

Graded

 Allgades | Gradedd

2 (4) ] 33 (61) 2 (4)
12 (22) 0 30 (56) 12 (22)
7 (13) 0 41 (76) 7 (13)
4(7) 1(2) 33 (61) 5(9)
1(2) 0 38 (70) 1(2)
0 0 19 (35) 0
1(2) 0 22 (41) 1(2)
2(4) 1(2) 40 (74) 3 (6)
2(4) 1(2) 41 (76) 3(6)
0 ] 15 (28) 0

0 0 22 (41) 0

0 0 14 (26) 0

0 0 21 (39) 0

0 0 3 (6) 0
1Q2) 0 1) 1(2)
2(4) 0 48 (89) 2(4)

CTCAE, Common Terminology Criteria for Adverse Events V3.0.

discussion

Advanced gastric cancer is usually treated by combination
chemotherapy with fluoropyrimidine derivatives and platinum
compounds. Several recent large-scale phase III studies have
shown that the RR ranges from 25% to 54%, median PFS from
2.9 to 7 months, and MST from 8.6 to 13 months {5, 6, 8, 9, 11,
14]. Unfortunately, these results are not satisfactory. In Japan,
S-1 plus cisplatin is considered to be the standard treatment for
advanced gastric cancer on the basis of the results of two phase
11T studies: the JCOG9912 study demonstrated non-inferiority
of S-1 to iv. infusion of 5-FU [14] and the SPIRITS study
showed that S-1 plus cisplatin was superior to S-1 alone [11]. In
the SPIRITS study, the RR, median PFS, and MST achieved
with S-1 plus cisplatin were 54%, 6.0 months, and 13 months,
respectively. However, more frequent incidences of grade 3/4
adverse events were reported as compared with S-1-alone
group, and the combination regimens with improved safety are
expected.

With the present SOX regimen, the RR was 59%, median PFS
was 6.5 months, 1-year survival was 70.6%, and MST was 16.5
months, indicating similar efficacy to that of S-1 plus cisplatin.
The excellent result of our SOX regimen in MST may be
explicable by good PES and feasible safety profile, which
enabled patients to receive the second-line chemotherapy in the
high proportion (89%). The efficacy of SOX regimen was also
comparable with epirubicin and oxaliplatin plus capecitabine in
the REAL-2 study (1-year survival rate of 47% and MST of 11.2
months) [8], which demonstrated that oxaliplatin was as
effective as cisplatin combined with epirubicin and 5-FU or
capecitabine.

Comparison of safety between the present SOX regimen and
S-1 plus cisplatin that were reported previously {11] indicates
alower incidence of grade 3/4 toxicity with SOX regimen than S-1

| Koizumi et al.

plus cisplatin forleucopenia (4% versus 11%), neutropenia (22%
versus 40%), anemia (9% versus 26%), anorexia (6% versus
30%), and nausea (2% versus 11%). The incidence of grade 3/4
thrombocytopenia was higher with SOX regimen (13% versus
5%). Sensory neuropathy is a characteristic toxicity of
oxaliplatin, and 89% of the patients receiving SOX regimen had
neuropathy, but only 4% had severe (grade 3/4) neuropathy.
These results indicate that SOX regimen is more tolerable and
tends to be superior to S-1 plus cisplatin in terms of safety.
Yamada et al. [15] reported that the treatment was
discontinued at high frequency (28%) due to prolonged
thrombocytopenia when metastatic colorectal cancer patients
were treated with S-1 plus 130 mg/m® of oxaliplatin, This
discontinuation was supposed to be caused by the geniality of
dose reduction criteria which allowed the reduction of
oxaliplatin only in case of occurrence of grade 3 or more
toxicity in terms of thrombocytopenia. The incidence of
thrombocytopenia was 93% in all grades and 28% in grade 3/4,
resulting in low median relative dose intensity of S-174.6% and
that of oxaliplatin 82.8%. Zang et al. [16] also reported the
study of SOX regimen with 130 mg/m® of oxaliplatin in
patients with metastatic colorectal cancer. In their study, the
treatment was interrupted in cases of grade 2 or higher toxicity
until the recovery to grade 0 or 1, and the doses of oxaliplatin
and S-1 were reduced after a second occurrence of grade 2
toxicity. As a result, the incidence of thrombocytopenia was
13% in grade 3/4, and the median relative dose intensity of
oxaliplatin and S-1 was 82% and 82%, respectively. In this
study, we used 100 mg/m* dose of oxaliplatin as SOX regimen
for advanced gastric cancer to decrease the incidence of
thrombocytopenia considering the possible bleeding from the
primary tumor and to maintain the dose intensity of S-1, which
have been demonstrated to a key drug against advanced gastric
cancer as a single agent. In this new regimen, the incidence of
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thrombocytopenia was 13% in grade 3/4 without reducing the
antitumor activity. The median relative dose intensity of
oxaliplatin and S-1 was 87.5% and 85.7%, respectively,
indicating that the treatment was carried out as scheduled in
most of patients in this study.

In conclusion, SOX regimen with oxaliplatin at a dose of 100
mg/m® was effective and well tolerated in patients with
advanced gastric cancer. SOX regimen has the potential to
replace current regimens such as S-1 plus cisplatin or 5-FU plus
cisplatin because of similar efficacy with less toxicity and more
convenient treatment. Further investigation of this SOX
regimen is expected.
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Abstract

S-1 and irinotecan (CPT-11) are active agents against gastric
cancer. Some preclinical studies have demonstrated the theo-
retical background of combination therapy with S-1 and CPT-
11 for gastric cancer. Based on these findings, several phase
I/l studies of this combination therapy, which has been
proposed as a candidate of standard treatment for advanced
or recurrent gastric cancer in Japan, have been conducted.
Although there were slight differences in the administration
schedules of the combination therapy with S-1 and CPT-11 in
these phase II studies, the response rates were more than
50%, and the median survival time (MST) exceeded 1 year.
Also, good safety profiles were reported. These results war-
ranted a further, phase II1, study to define the efficacy of the
combination in improving survival. In a phase III study
(GCO0301/TOP 002 trial), the response rate, the 1-year survival
rate, and the MST in the arm with combination therapy of S-1
and CPT-11 were better than these parameters in the S-1
monotherapy arm. However, at 1.5-year follow-up, the overall
survival (OS) in the combination therapy of S-1 and CPT-11
arm did net exceed that in the S-1 menotherapy arm [P =0.23;
hazard ratio (HR), 0.89]. As 22% of the patients were cen-
sored, further follow-up is needed to determine the OS with
more precision. But, of note, in the SPIRITS trial, combina-
tion therapy with S-1 and cisplatin (CDDP) significantly pro-
longed OS compared to S-1 monotherapy (P = 0.037; HR,
0.77), suggesting that CP1-11 may not be the best partner to
use in combination with S-1 at present.

Key words Gastric cancer - Irinotecan - S-1 -+ Combination
chemotherapy

Introduction

S-1, an oral 5-fluorouracil (FU) derivative developed in
Japan in 1999, consists of tegafur (FT) and two modula-
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tors, 5-chloro-2, 4-dihydroxypyridine [CDHP; a potent
dihydropyrimidine dehydrogenase (DPD) inhibitor]
and potassium oxonate (OXO; an orotate phosphoribo-
syl transferase inhibitor), at a molar ratio of 1:0.4:1,
with the two modulators added in order to enhance
antitumor effects via increasing the blood 5-FU concen-
tration and reducing digestive toxicity [1, 2]. Two late
phase II studies demonstrated the efficacy of single-
agent therapy with S-1 for gastric cancer; the response
rates were 49% (25/51) and 44% (19/43), respectively;
these rates being high for single-agent anticancer
therapy [3, 4]. In addition, S-1 is an oral preparation,
and this route may be advantageous for patients
undergoing chemotherapy. Thus, in Japan, single-agent
therapy with S-1 has been emphasized as a standard
treatment for advanced or recurrent gastric cancer. In
2007, the Japan Clinical Oncology Group (JCOG) pre-
sented the results of a randomized phase I study
(JCOG 9912) including S-1 monotherapy at the annual
meeting of the American Society of Clinical Oncology
(ASCO); the efficacy of S-1 showed significant noninfe-
riority to that of 5-FU alone. S-1 was recognized as a
potent oral antitumor agent [5].

Irinotecan (CPT-11) is also an antitumor agent devel-
oped in Japan,; its action mechanism involves the inhibi-
tion of topoisomerase I [6]. Concerning the efficacy of
CPT-11 monotherapy for advanced gastric cancer, the
response rates were 19.0% (4/21) and 18.4% (14/76),
respectively, in early and late phase II studies in Japan
[7, 8]. This agent may be useful for treating advanced
or recurrent gastric cancer. Various combination thera-
pies incorporating CPT-11 have been studied in clinical
trials in Japan, especially combinations with cisplatin
(CDDP) and S-1, and the potent antitumor effects of
these combinations have been confirmed [9-13]. Based
on these results, two randomized phase III studies were
conducted in Japan. In this article, I focus on combina-
tion therapy with S-1 and CPT-11 for advanced or
recurrent gastric cancer, and review the results of phase
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I/II clinical studies of combination therapy with S-1 and
CPT-11 that were conducted in Japan [10-13]. In addi-
tion, I discuss the current and future perspectives of this
combination therapy, based on the resuits of a random-
ized phase III study (S-1 vs S-1 + CPT-11; GC0301/TOP
002) reported at the Gastrointestinal Cancer Sympo-
sium in 2008 [14].

Theoretical background of combination therapy with
S-1 and CPT-11 in gastric cancer

The action mechanism of fluoropyrimidines differs
from that of CPT-11, and animal experimental studies
have demonstrated the effects of fluoropyrimidine and
CPT-11 combination therapy [15]. In colorectal cancer
patients, combination therapy with CPT-11 and 5-FU
(such as FOLFIRI regimen) was effective [16, 17]. In
gastric cancer patients, the combination of fluoropy-
rimidines and CPT-11 may also be useful. Takiuchi et
al. [18] reported that S-1 plus CPT-11 showed an aug-
mented antitumor effect against 5-FU-resistant tumors
with high thymidylate synthase (TS) activity, compared
to CPT-11 alone and S-1 alone in an experimental
study. A potential mechanism of this effect was sug-
gested by the significant reduction in TS activity
observed in tumors with high TS activity following
CPT-11 administration (Fig. 1) [18]. Ichikawa et al. [19]
investigated the mRNA expression of TS and a 5-FU-
metabolizing enzyme, DPD, in their series, and indi-
cated that many patients with low-level TS expression
responded to S-1 alone, whereas a high proportion of
patients with S-1-resistant tumors (some of whom had
high-level TS-expression) responded to the com-
bination of S-1 and CPT-11. On the other hand, both

Antitumor
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Takiuchi et al. [18] and Ichikawa et al. {19] reported
that there was no relationship between high or low
DPD mRNA expression and tumor response to either
S-1 monotherapy or to combination therapy with S-1
and CPT-11. Fluoropyrimidines are a mainstay of pal-
liative treatment for advanced or recurrent gastric
cancer. S-1 has a theoretical advantage over 5-FU in
terms of having antitumor activity that appears to be
independent of the level of DPD expression, suggesting
that S-1 should be active in tumors expected to be resis-
tant to 5-FU on the basis of high DPD expression.
Moreover, the combination of S-1 and CPT-11 should
also be active in tumors expected to be resistant to S-1
monotherapy on the basis of high TS expression. Based
on this theoretical background, several phase I/IT clini-
cal studies of combination therapy with S-1 and CPT-11
were conducted.

Phase I/II clinical studies of combination therapy with
S-1 and CPT-11

The results of the main phase I/II studies of combina-
tion therapy with S-1 and CPT-11 in patients with
advanced or recurrent gastric cancer in Japan are sum-
marized in Table 1. Komatsu et al. [10] conducted a
phase I study to estimate the maximum tolerated dose
(MTD) of CPT-11 on days 1 and 15, given in combina-
tion with S-1, administered at a fixed dose of 40 mg/m’
twice daily on days 1-14 of each 4-week cycle.
Fifteen patients were treated with increasing dose
levels of CPT-11, as follows: CPT-11, 100 mg/m’
(level 1); 125 mg/m® (level 2); and 150 mg/m® (level 3).
All the patients were found to be assessable for drug
safety. If level 3 was tolerated, this dose became the

effect
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Fig. 1. Possible interaction between iri-
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notecan (CP7T-11) and S-1, which consists
of tegafur and two modulators, 5-chloro-
2, 4-dihydroxypyridine (CDHP; a potent
dihydropyrimidine dehydrogenase inhibi-
tor), and potassium oxonate (OXO; an
orotate phosphoribosyl transferase inhi-
bitor), at a molar ratio of 1: 0.4: 1.
TOP-I, Topoisomerase I; TS, thymidylate
synthase
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recommended dose in combination with S-1, because
the maximum approved dose of CPT-11 alone in Japan
is 150 mg/m’. S-1, with dosage determined on the basis
of the body surface area (BSA), was given orally for
2 weeks at the following doses: 40 mg (BSA < 1.25 m?),
50 mg (BSA 2 1.25 to < 1.5 m”), or 60 mg (BSA > 1.5 m?)
twice daily (standard dose in Japan), followed by 2
weeks without treatment. Even at level 3, the MTD was
not reached. However, at level 1, marked bone marrow
suppression was noted in 1 patient. Therefore, the Effi-
cacy and Safety Committee recommended that the rec-
ommended dose (RD) of CPT-11 should be established
as 125 mg/m”. In a phase 11 study, 24 patients with mea-
surable lesions were enrolled. A total of 91 cycles were
administered (median, 5.9 cycles). The response rate
was 54% (13/24), and the median survival time (MST)
was 581 days. The main grade 3 or higher side effects
included neutropenia (60%) and nausea/vomiting
(27%).

Takiuchi et al. [11] conducted a phase I study to
determine the MTD and RD of CPT-11, given on days
1 and 15 in combination with S-1 administered at a fixed
dose of 40 mg/m® twice daily on days 1-21 of each 5-
week cycle. Nineteen patients were treated with increas-
ing dose levels of CPT-11, as follows: CPT-11, 40 mg/m®
(level 1); 60 mg/m® (level 2); 80 mg/m® (level 3); and
100 mg/m® (level 4). No dose-limiting toxicity (DLT)
was observed at either level 1, 2, or 3. At dose level 4,
three of six patients exhibited DLTs in the first course;
one of the three patients had grade 3 diarrhea, and the
other two patients had grade 3 rash; all three skipped
the second administration of CPT-11 on day 15 because
of delayed resolution of grade 2 leukopenia. The RD of
CPT-11 in combination with S-1 was the dose of 80 mg/
m’ at level 3 according to the protocol definitions [11].
In a phase II study, 23 patients were enrolled to inves-
tigate the efficacy and safety of the combination. The
response rate, median time to progression (TTP), and
MST were 47.8% (11/23), 210 days, and 394 days,
respectively. The incidence of grade 3 or 4 hematologi-
cal and nonhematological toxicities was 17.4% and
84%; the toxicities included neutropenia (8.7%),
anemia (8.7%), diarrhea (4.3%), anorexia (4.3%), and
nausea/vomiting (4.3%); the incidences of severe toxici-
ties were generally low [12].

Inokuchi et al. [13] conducted a phase I study to esti-
mate the MTD of CPT-11, given on days 1 and 8 in
combination with S-1 administered at a fixed dose of
40 mg/m’ twice daily on days 1-14, followed by 2 weeks’
rest. The cycle was repeated every 4 weeks. The doses
of CPT-11 investigated were 70, 80, 90, and 100 mg/m>.
At 100 mg/m®, DLT was noted in two of three patients.
Initially, the RD was established as 90 mg/m”. Accord-
ing to subsequent follow-up data, grade 4 bone marrow
suppression was observed at 90 mg/m’ in all three
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patients in the second course. Therefore, the RD was
finally established as 80 mg/m’. In a phase II study, 51
patients were registered to estimate the efficacy and
safety of the CPT-11 and S-1 combination. The response
rate and MST were 61% (31/51) and 444 days, respec-
tively. Grade 3 or higher side effects were neutropenia
(14%), anorexia (10%), nausea (7%), and vomiting
(5%) [13].

Although there were slight differences in the admin-
istration schedules, these phase II studies showed
response rates of more than 50% and MSTs exceeding
1 year when a CPT-11 and S-1 combination was given
as first-line treatment in patients with advanced or
recurrent gastric cancer. In terms of toxicity profiles, the
administration schedule employed by Takiuchi et al.
[11] was considered to be more acceptable than the
schedules reported by Komatsu et al. [10] and Inokuchi
et al. [13]. Based on these results, a randomized phase
III trial has been conducted to evaluate the efficacy of
combination therapy with S-1 and CPT-11 in improving
survival, compared with that of S-1 monotherapy, for
advanced or recurrent gastric cancer (GC0301/TOP
002).

Current status and future perspectives of combination
therapy with S-1 and CPT-11

The results of the GC0301/TOP 002 (S-1 vs S-1 + CPT-
11) trial were announced by Imamura et al. [14] at
the Gastrointestinal Cancer Symposium in 2008. The
primary endpoint was overall survival (OS), and the
secondary endpoints were time to treatment failure, 1-
year survival rate, response rate, and safety. The follow-
up period was 1.5 years, In patients evaluable according
to the response evaluation criteria in solid tumors
(RECIST), the response rates were 26.9% in the S-1
monotherapy arm and 41.5% in the combination therapy
of S-1 and CPT-11 arm, with the difference being sta-
tistically significant (P = 0.035). The 1-year survival rate
was 44.9% in the S-1 monotherapy arm and 52.0% in
the combination therapy of S-1 and CPT-11 arm. In the
two arms, the main grade 3 or higher side effects con-
sisted of neutropenia (S-1 vs S-1 + CPT-11; 10.6% vs
26.6%), diarrhea (S-1 vs S-1 + CPT-11;5.6% vs 15.8%),
anorexia (S-1 vs S-1 + CPT-11; 9.9% vs 15.8%), nausea
(S-1vs 8-1 + CPT-11;3.7% vs 7.0%), and vomiting (S-1
vs S-1 + CPT-11; 0.6% vs 2.5%). The incidences of
severe toxicity were slightly higher in the combination
of S-1 and CPT-11 arm, but the toxicity was tolerable
in both arms. The MST in the S-1 monotherapy arm was
318 days and that in the combination of S-1 and CPT-11
arm was 389 days; however, at 1.5-year follow up, the
OS in the combination of S-1 and CPT-11 arm did not
significantly exceed that in the S-1 monotherapy arm [P
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= 0.23; hazard ratio (HR) = 0.89]. It was concluded
that, considering that 68 patients (22%) were censored
{mainly due to unexpectedly long survival times in both
arms), further follow-up would be needed to confirm
the OS with more precision.

On the other hand, as it was announced — at the
annual meeting of ASCO in 2007 (SPIRITS trial) —
that combination therapy with S-1 and CDDP signifi-
cantly prolonged OS compared to S-1 monotherapy, it
seems that CPT-11 may not be the best partner in com-
bination with S-1 at present [20]. In a previous study
comparing CPT-11 plus 5-FU/folinic acid (IF) with 5-
FU plus CDDP (FP), OS in the IF arm did not exceed
that in the FP arm, leading to the conclusion that IF
would be the treatment choice for patients in whom
CDDP administration is not possible for some reason
[21]. In addition, in the JCOG 9912 trial reported by
Boku et al. [S] in 2007, at the annual ASCO meeting,
combination therapy with CPT-11 and CDDP did not
show statistically significant superiority to 5-FU mono-
therapy, in terms of OS. Therefore, at present, no CPT-
11-based regimens can be recommended as first-line
treatment for advanced or recurrent gastric cancer.
However, the report of the GC0301/TOPO02 trial is not
a final result, and further follow-up of the censored
cases is still underway. In the near future, the final
report of this trial should help us to resolve the question
of the use of CPT-11 for treating gastric cancer.
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BERThs,

HEGFRIAGE *

BEFES
BRI

K3 KrasZERE&ICLDERNIFIL
RossBEEFDLERNIE D&, RasTERENTERE
h, kbSO FIMEEDOD Y FO—ILidEk
bhTlLES,
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The Progress of Second-Line Chemotherapy and Molecular Targeting Agents in Gastric Cancer: Hiroya Takiuchi
(Cancer Chemotherapy Center, Osaka Medical College)
Summary

According to the results of Japanese phase 1l trials recently reported such as JCOG 9912 and SPIRITS, there was a
remarkable improvement in median survival time compared to the previous phase Il study (JCOG 9205). Many newer
agents were used, such as taxane and irinotecan, which were absent during JCOG 9205. Using these agents as a sec-
ond-line treatment may lead to improved survival. However, there is no evidence of a randomized control trial of
second-line treatment. At present, several study groups are conducting randomized control trials to establish a stand-
ard for second-line therapy. However, there are several issues regarding the study design, especially a control arm. In
future trials, we should exchange information among study groups to discuss the important issues involved. On the
other hand, molecular targeting agents that have shown activity in other tumor types such as trastuzumab, bevacizu-
mab, cetuximab, and lapatinib are under investigation in global randomized control trials. In these trials, patients from
Japan and Korea account for more than half of the enrollees. The number of international studies is increasing, and the
role of east Asian countries will be more important in this field. Key words: Advanced gastric cancer, Chemotherapy,
Second-line, Molecular targeting agents, Corresponding author: Hiroya Takiuchi, Cancer Chemotherapy Center, Osaka
Medical College, 2-7 Daigaku-cho, Takatsuki, Osaka 569-0801, Japan

B2 EELVEIOHKVCERE IN-EEALESRBRO A FHEPRMES, UFcHESh T 2RBHEROZNE
HRTHLPCEEL TV, 20—HE LT second-line {LFBEDOFS DRIV LPRBEINTV S, BELVLH]
ETTOHOL IS second-line 12§ 5 RCT DIV FF—23 7% {, second-line ICBITAEEMBBEIHFEREL v, H
#%  DERREZ N — 735 second-line DEFEBLHERBL ERL CB Y, EENBFOBRIIPFENR TV L, 20
—FCINOBERBRICBAMESLHEL2 LAY, bREEFOMBEL LTHRIREADLDH L, 362, bFEILSE
WG CHREIHER SN TV A5 FENEEESEBRERERE LTHRIEShTE Y, 2OBRICKRERIFIFESL
hTnwa, 4%, SFENEEEORRIBVT, E7VTHEOREEZEERZHEL T (bDLEDbI b,

RiT#E ShZo0EEALILERE RCT) © T, BEHE SNBERRBHEELS, vwbWwb sec
JCOG9912 #Ex 7z & N SPIRITS RERIC &L b, D AE ond-line (b ¥ BREOHEELEZ ONTWLEIATIZT + —
BT 2R ERHELT - BREERION T S IRENHRE 717&5:%’1’( FRUHPEELOY, G BiEsbhb
PREL SN2 Vo THBE TR AW, F72 1990 4 DBVARITELVWOPEZH LI LICT S, £
AT b sz JCOGI205 RERIC BT B EF M M H R AE 7z, BEOAEDL SN - FE L TR 55 FIENIEROE
(MST) &1<5% &, JCOGI912 HABRIZIBIT 5 MST 13H BALRRER O BRI D B THRA T 5,
LHIEELTWS, ZO—R & LT second-line 13
BEOFESIREVIEFERIN TV S, BELRFD
HAEZT THOEZ A second-line 12§ % RCT o#HmEIZ Japan Clinical Oncology Group (JCOG) Tithh7:
WEE—DBL R, ThHFERIILITELV, K JCOG9205 A BxIX, JCOG9912 ABERD—DORIICITh T

1. JCOGY205 iBR & JCOGIII2 FBR

T RIRENKE - {LEREL Y 5 —

EIRSE: T 569-0801 BMIM AN 2-7 KIRER K - {LFEFHEL > 5 —
HALEL 0385-0684/09/ ¥ 500/7%3L/JCLS
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ﬁ:irst-line PFS| becond-lines\ a‘

CPT-11+ 43 7.5] 123
oG CDDP
9912 s-1| 42 72] 114
S-FU] 2‘91 7.9 ‘ 10.8
[ s-1+cpP | 6.0) 7.0 | 13.0
SPIRITS
L s 49 7.0 | 11.0
ICOG ( S_FU 7.1
9205 | s-FU+CDDP 7.3

1 bRENCBY L EEA{LLEERBRIIBTS
first-line DI EFHM (PFS) & second-
line AR AT

REBTH Do 1992 EICHB I N ORBIE, L 5-
FU vs 5-FU+CDDP vs UFT+MMC ® 3 HLETH o
720 L LB OFER, UFT+MMC 25-FU =z L
B%ZENTEROTREENBN EPHALIPERY,
AT DU, RERONBRP HA SNz £ L TRIEH
122 oEE, 5-FU vs 5-FU+CDDP @ 2 BEl g & 7
Y, 5-FU+CDDP #»%5-FU ¥ % 24 M < LE 2
ZENTERDPSRILARESN TS ZOKO
5-FU @ MST 12 7.1 » A <, EMEAFHE (PFS) ©
RREiE 1.9MAThHolze ZOREPOHMEFIEHE
%% 5%, second-line BAFED MST #°5.2 A &% %,
Bl X fTbh JCOGY912 RAERTIX, BEES-FU 22
V=il BWTREM bz, JCOGI2 SRERIZ
BT25-FUDMST i 10.8 2B, EEEELFEYH
(PFS) OWIEIZ2.9DPHTH o720 ZORRITHL,
FROT| X8 %5 & second-line YLD MST 4°7.9
PRELED (H1). FUBRKRERY V— 7 Tirbh/zR
BC, BhbEBAO5-FUICHT2EFHMOT— 55
Bohl, LALEH LVWRERIZBIT S 5-FU @ second-
line BABED MST #32.7 P AERL TWwAH I L X% %o
ZOHEEN, bPEICHT S second-line {LFEREDHE
BERTHRE LTHY EFohbZEBF 0,
JCOG9912 BRI BT % 5-FU @ second-line LLED
MST 2.7 »RERELAHEHE LTZo0HEANFE R
5N b, ¥ second-line BLEE o & whZH A JCOGI205
KEUB I YWER Ll HITONR 5, JCOGI205 B
W81 5 second-line TOERHEAZ, CDDP £ MTX
HEDWbW 5 old generation drug TH o 720 —H,
JCOG9912 BT second-line & L T taxane % irino-
tecan & V- 72 new generation drug BAEIEH ST
By, FNOHEHOBVP2.THAOELRoEER
LNTWwb, ZO—FHTHOAEL S, JCOGI205 HABR
& JCOG9912 HERIZ BT % second-line ~OFITRODE

BALSEA

WIZHL HEMITALEDLH S 9. JCOGI205 RERIZE
% 5-FU ® second-line ~OBITRIEIH 57% 72 o720
# 1L T, JCOG9I2 REETD 5-FU O second-line ~®
BITEIZH81% LM 24% WML Twize £ sec-
ond-line ~OBITRDFEN, ZD2.7PADEIRT
LEZONBEWIEE RO, HEIZREDLLEN
5o

. Second-line {LFFEITERLE=OD?

JCOG9205 REE & JCOGYH912 FABRD second-line ~D
BARICBWT 4% b 0EFELLEBHO—DLLT,
WRERONSEBE BN D> L WTRERICEETRET
» 2. Thbb JCOGI05 REELIThI T2 Mk,
bAEEIIB T ARERBROEA D F5TETELRL, B
FENF-BELBEDLOND KRB ST 5 8E
LHARBE, RROBAZECAIES CEH IR TR
WHetEN D B HER 55EO JCOGMI2 HEETE, &
7l b hEED L UBRBEREREENSRA ST
725 THb. Lo T JCOGV2 HEE T second-line
~NOBGFERLEKRE LTEL &Y, second-line LLFED
AFLEELLZEZEZONRL DRV,

BAETTOL ZAEBIIBIT S second-line REDE
FEXTH L RCT BHEE LRV, bW ETHAR
B D\ paclitaxel R irinotecan &\ o 2 EH| D, sec-
ond-line I B 2 EOBEBE THRBOT— 5 HFEL
Ve Lo ThPEOF ML REBL 2T,
NR=AF4 VOIEF VAR WERTEBLENFH %,
BELHPEIZBWT, WMEEETT vLEY IV VRE
FNC BB L o HRER 2 AT 5 BE MR
LT, best available 5-FU & second-line & L THEA#A
B DB\ weekly paclitaxel & ORI R EELILE L
HEEB (JCOG0407 RAER) »THbNT V5. T TIC 100
o HEEMERLRT L CERBIEREFo TS
RRTHD, ZOREKIZB VT, best supportive care
% 5% L7 best available 5-FU 2% LT, {RIC weekly
paclitaxel DE&EEPE B L VBB E RS Eh o723
4, bhubiii new generation drug (<33 5L % A&
Tt ERNFT T VO Rd Lk, second-
line lKBIFAR—RFGA4 YOI EFVRAEWIZLB72D
123 JCOGO407 RERDFERIZEH LT ab,

BERS OS5 FEMBBEEFARE S A, HRFRC
BIFAHREIBALCE-TEL, ThH0E i, EE
LR E LTHENED SN T 5, second-line @
LEFYARRBOT, FICHERARZCBVTIZOHE
HOWMELHE»D B L LT, best supportive care
Eay ba— N7 —aE LERESWCOBEIESNT
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T 1 DbHPETEHES D second-line {bEEE DR AR

Wt ID o ASEN AH EHEE R
0GSGO701 CPT-11 vs PTX vs S-1 $FFi % r-P 1 120 active
(S-1/CPT-11 vs S-1/PTX)
CCOGO701 weekly PTX vs r-P I 80 active
S-1+weekly PTX
GI-0801 CPT-11 vs CPT-11/CDDP m 130 active
(TCOG) for S-1-refractory
GC-05 S-1 vs S-1/CPT-11 o/m 300 active
(JACCRO)
TRICS CPT-11/CDDP vs CPT-11 m 200 active
(ECRIN)
WJOG4007 PTX vs CPT-11 i 220 active
£ 2 DIPETHETDA TV 2ERLRER-E (B
EERERESES BRES N0 FENERE  First or second-line # FEBEH R
ToGA trastuzumab first m 374 On-going (4EWRT)
AVAGAST bevacizumab first I 760 On-going (ERET)
EXPAND cetuximab first i 870 On-going
LOGIC lapatinib second i 260 On-going

V5, #12 mTOR inhibitor ¢3 % RADO01 (everori-
mus) &, bPETTbhETHABRICL > TER
35 POCHELNZEHR TH Y, best supportive
care 2 2 ¥ b —NIC L EBERRBRIE L 2 <
BENBEFETH D,

M. HHAEN-HFS second-line {LEFEDEEFRAER

BaELFEICBWTE, RIICRTLIIRVW{DbD
second-line D EERAERAEITH TH 5. KBFHEILED
ACERRBENIZER (OGSG) 2B WT, S-1HMI i3
S-1/CDDP #f RSB IIRPUME & 42 o 2817 - BHERE
239 % second-line DIMAEZRLILESE DI R T £t
LTw3, REXD B EIZ S-1 failure # @ second-line
chemotherapy ORI % B L T, HED community
standard T& % weekly paclitaxel 2% 3 % irinotecan
OEFEHMEESE, B X UHEMYEE (paclitaxel, iri-
notecan) XXy LCS-1% LfE¥§2ITLICL24HM
BIERSRERROICHETT2RRTH D, ALY
&C, PEEREEMEEE (CCOG) T weekly pa-
clitaxel vs S-1/paclitaxel 9 B EORIEABILILESE T
HRABLEENTH B, €D—FT, bHPEIZBITS
BeA RBRRBR V- Tk o TRIZRACLRER 2 NS
ELZZRCT P 2dfTbhTwb, BHARNFAHGR
B (WJOG) i S-1 ¥l 7213 S-1/CDDP #f Fissti:
ZIEPUE & Ao 2T - BRERICHHT 2 2 REHROE
Ve b s MAHAER (weekly paclitaxel vs irinotecan)
PITbI TV 5, HARP AR RBHEERE (JACCRO)

T3 irinotecan vs S-1/irinotecan $f S O M/ A {LEL
BEMMBRERBEITOIh T, IhS0RBII KGR
BITD S I ROBRLMIAET L7V v Lo T
Who F7EFEBRIRRBRMIZ SRR (ECRIN) & RK
MWAALEEERMFE S (TCOG) 1 & b IZ irinotecan vs
irinotecan/CDDP $f Fl & O EAF AL LB 5 A AER
FERL TS, ThoHDREBIE, —RIERCHEHBY
{bFFEE L LT S-1 BUMAER & h-3&12, irinote-
can % second-line & U THERT HHEDNRA ML IR
YEREETAREBTH Do

V. bHEN-H} S second-line {LEFEEDHEFRRERIC
BT BHEES

Z N5 second-line {LAHEIZH T 2 WAL % RCT
BT, RBlCloTarbu— 7 —2adRioTw
A ELIIKRELBETH S, WIOG ORERTIE weekly
paclitaxel ® MST % 5 7 J, irinotecan IZ 50% D&4:
FHHMOLREEZPHFTLFYA v e hoTnb, €0
-5 JACCRO Ci2, irinotecan ® MST % 5 »H L&
L, S-1/irinotecan ® MST % 7 9B L{RE L T, EH
REPZ SN T3, WU ECRIN T3, irinotecan
@D MST % 5% H, irinotecan/CDDP $tH® MST # 8
PREREL T, EFRESZINTRE, WJOG DR
E%7 — L @ irinotecan %%, JACCRO % ECRIN ORERT
Bay b=V T7—2l%oTHEY, bLIRTORE
A negative (Kb o LBEOF — ¥ BRI WANAREL
VWHDODHH, RYBHEYV—RAEEHAHLT, v
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BBEY A FIOEENEEREYBY 570101, &K
RE SN —TOBREENSHBLI V- FILEL LA
o

V. BEILBIZPFENEBERZORRIRRESE

BEMBETHREIER E N T 5 bevacizumab
(AVAGAST trial), cetuximab (EXPAND trial), tras-
tuzumab (ToGA trial), lapatinib (LOGIC trial) 7 &2%
ERREEIEERE LTRIES w3 (R2), ThHRB
D% HT, AVAGAST trial B & U ToGA trial {3 FEFI4
BOBRTL, BIREREZF>CwARETHE, b
OFTFENEEEOFREMER S hIE, 364258
FHEORBICRE(HFSTHI LITHEN RV, $1-
INHREBRIIBITAEBHEZOPEECE, PHFEBX

WAL RGA

VEEDN S DERTH S, &8, 7 TENREEORE
CBWT, BEEREROSVWERTY YT EEORENE, T
TETEEEAELTLLDDOERDbRS,

X B

1) Boku N, Yamamoto S, Shirao K, et al: Randomized phase
Il study of 5-fluorouracil (5-FU) alone versus combi-
nation of irinotecan and cisplatin (CP) versus S-1 alone
in advanced gastric cancer (JCOG9912). Proc ASCO
25: #4513, 2007.

2) Koizumi W, Narahara H, Hara T, et al: S-1 plus cisplatin
versus S-1 alone for first-line treatment of advanced
gastric cancer (SPIRITS trial):a phase Il trial. Lancet
Oncol 9(3):215-221, 2008.

3) Ohtsu A, Shimada Y, Shirao K, ef a/: Randomized phase
Il trial of fluorouracil alone versus fluorouracil plus cis-
platin versus uracil and tegafur plus mitomycin in pa-
tients with advanced gastric cancer: JCOG study 9205.
J Clin Oncol 21:54-59, 2003.
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Stage I ~ 11 \= B} 2B LERE:
DOBLLENEPAOBRTFHTHS.
T, BBEFHBTE L \vstageVOH#
7 BRPACHTAILERECRRN
BERTHS. LrLERCIhLD
BRAERTETWAERLE ) 2% 3EH
THZLIIRETH o228, FHRHAN
ARIOBRREICL Y, stagel~TMEHA
ST AR EREOF A
BHoNEL Y, stagelVET - BRED
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HEBREE) oMASbETHANR
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VEERBFMNIE DO THELRE
tEZOLNRTVS (BOQ). ThEh
DEITEIBT 55 £ R Istage ]
#790%, 1 : #70%, 1 : #30~50%&
BhTnwa, 36, BEFHBTE

ADESRE (WM, 27—5

Z\stage VMR ERES TR
SHRBPERFLBEOEFNM bR
{Ei1210~135 AE&#E2bh 5B,

1) R EEE

Stage I DIEFIIREG R FHH
HERTTHOLARPBOND 1D,
AEMEMPEFREIB I 2bh i
vy, 7, stage I /M OEFIE LTI,
MBEMBILEREORTIHECSh
T&7 LA2L, FHEHRERIVEA
RA2EREORBIEEZ DY,
004FE ICHEBRES2LRIT IR
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ACTS-GC{Adjuvant Chemotherapy Trial of TS-1 for Gastric Cancer)
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