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ABSTRACT 

Objective: The efficacy and safety of irinotecan hydrochloride (CPT-11) plus oral fluoropyrimidine S-1 combination 
therapy in patients with previously untreated advanced gastric cancer was evaluated. Methods: The regimen comprised 
CPT-11 plus S-1: CPT-11, 60 mg/m2 (days 1, 15); S-1, 40 - 60 mg/body twice daily (days 1 - 21) followed by a 1-week 
rest, every 4 weeks. Primary endpoint was response rate. Secondary endpoints were tumor control rate, adverse events, 
relative dose intensity, and overall survival. Results: Twenty-five patients were enrolled; median age was 66 years. Re- 
sponse rate was 40% (95% confidence interval, 21.1% - 61.3%; complete response in 1; partial response in 9). Tumor 
control rate was 56.0%, median survival time was 436 days and relative dose intensities were 0.83 for CPT-11 and 0.85 
for S-1. Incidence of grade 3 or greater neutropenia, anemia and diarrhea was 16%, 12%, and 12%, respectively. Con- 
clusion: The present results indicate that CPT-11 plus S-1 offers lower treatment-related toxicity than regimens includ- 
ing cisplatin and is effective in patients with advanced gastric cancer. 
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1. Introduction 

Although chemotherapy has been reported to signifi- 
cantly prolong survival compared with best supportive 
care in the treatment of advanced or recurrent gastric 
cancer [1-3], the standard regimen remains to be estab- 
lished. In Japan, 5-fluorouracil (5-FU) is the most com- 
mon choice in the treatment of advanced or recurrent 
gastric cancer. In 1992, the Japan Clinical Oncology 
Group (JCOG) conducted a study to compare monother- 
apy with 5-FU with 5-FU+cisplatin (CDDP) (FP) or 
UFT+mitomycin C (UFTM). Neither FP nor UFTM pro- 
duced better therapeutic results than monotherapy with 
5-FU [4]. This suggests limitations in exploring standard 
treatment based mainly on 5-FU, and therefore the ad- 
vent of a new antitumor agent is awaited. 

Irinotecan hydrochloride (CPT-11) is an antitumor 
agent developed in Japan. Its mechanism of action in- 

volves the inhibition of topoisomerase I (Topo I) [5], and 
it has been reported to be effective against advanced gas- 
trointestinal cancer [6]. The response rate (RR) to mono- 
therapy with CPT-11 was 18.4% in eligible patients with 
advanced or recurrent gastric cancer. Approximately half 
of the patients developed reversible leucopenia. Clinical 
studies of combination therapy with CPT-11 and other 
chemotherapeutic agents have also shown promising re- 
sults [7]. The RR after combination chemotherapy with 
CPT-11 and CDDP has been reported to be between 42% 
and 59%, and median survival time (MST) to be 365 
days [8-10]. However, combination therapy with CDDP 
is highly toxic and has been reported to involve a high 
incidence of adverse events. Yano et al. [11] stated that 
CDDP should only be used by specialists who were fa- 
miliar with treatment with antitumor agents. 

An oral 5-FU derivative developed in Japan, S-1, is 
now available in capsule form together with tegafur (a 
prodrug of 5-FU), gimeracil (5-Chloro-2, 4-dihydroxy- 
pyridine) and otastat potassium. This combination is be- 
lieved to enhance the antitumor effect of 5-FU by in- 
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creasing its concentration and reducing gastrointestinal 
toxicity [12,13]. As the response rate to monotherapy 
with this drug is as high as 49% to 53.6% in patients with 
stomach cancer, it is now becoming the de facto standard 
treatment for advanced or recurrent gastric cancer [14,15]. 
The effects and therapeutic results of chemotherapy ba- 
sed on 5-FU, including S-1, are related to expression of 
thymidylate synthase (TS) [16]. Ichikawa et al. [17] 
showed that whereas monotherapy with S-1 produced a 
poor therapeutic effect in patients with high TS expres- 
sion, S-1 in combination with CPT-11 was effective. There- 
fore, clinical studies of combination therapy with CPT- 
11 and S-1 have been conducted in patients with advanc- 
ed gastric cancer [18-21]. 

A number of studies have investigated the optimum 
dosage for combination therapy with CPT-11 and S-1. 
Therefore, this multicenter phase II focused on investi- 
gating the efficacy and safety of CPT-11 plus S-1 com- 
bination therapy in patients with advanced gastric cancer. 

2. Patients and Methods 

2.1. Eligibility Criteria 

Patients with unresectable advanced or recurrent gastric 
cancer were enrolled. The patients were required to sat- 
isfy the following eligibility criteria: histologically con- 
firmed diagnosis of gastric cancer with measurable lesion; 
age of 20 to 75 years; Eastern Cooperative Oncology 
Group (ECOG) performance status of 0-1; no prior che- 
motherapy regimen including CPT-11 or S-1; leukocyte 
count of 4000 - 12,000/mm3, platelet count of >100,000 
mm3, and hemoglobin >9.5 g/dl; aspartate aminotrans- 
ferase and alanine aminotransferase <100 IU/l and total 
bilirubin <1.5 mg/dl; creatinine level of <1.2 mg/dl; elec- 
trocardiogram findings, normal. Written informed con- 
sent was required from all patients prior to participation 
in the study. Patients with any of the following condi- 
tions were excluded: severe, co-existing medical illness 
(including intestinal paresis or ileus, interstitial pneumo- 
nia, pulmonary fibrosis, and poorly controlled diabetes 
mellitus); severe psychiatric disturbances. This study was 
conducted with the approval of the ethics committee of 
each participating institution. 

2.2. Treatment Schedule 

Irinotecan was initially given at a dose of 60 mg/m2 over 
90 min by intravenous infusion on days 1 and 15 (Figure 
1). S-1 was administered orally according to body sur- 
face area twice daily (40 - 60 mg/body twice daily, Table 
1) for 3 consecutive weeks. This treatment was repeated 
every 4 weeks until disease progression, refusal by the 
patient, or unacceptable adverse reaction. 

Prior to chemotherapy, patients received antiemetics 
comprising 5-HT3 receptor antagonists and steroids. Epi- 

sodes of diarrhea were treated with loperamide hydro- 
chloride as required. 

The following dose adjustments were permitted: if 
grade 4 hematologic or grade 2 non-hematologic toxicity 
occurred, the dose of CPT-11 was reduced to 40 mg/m2 
and treatment continued; if serum creatinine level reach- 
ed 1.2 to 1.5 mg/dl, the dose of S-1 was reduced by 
16.7% - 32.5% (Table 2) and treatment continued. 

Evaluation 
The primary endpoint was RR; the secondary endpoints 
were tumor control rate, adverse events, relative dose 
intensity, and overall survival. 

Tumor response was evaluated based on change in the 
size of measurable lesions and assessment of evaluable 
lesions. Measurable lesions and evaluable lesions were 
defined and efficacy evaluated in accordance with the 
Japanese Criteria for Evaluating the Efficacy of Chemo- 
therapy and Radiation Therapy in the Treatment of Gas- 
tric Cancer [22]. In brief, complete response (CR) was 
 

 

Figure 1. Treatment schedule. 
 

Table 1. Criterial dose of S-1. 

Body surface Dose (as tegafur) 

<1.25 m2 40 mg/once 

1.25 m2 - 1.5 m2 50 mg/once 

≥1.5 m2 60 mg/once 

 
Table 2. Criteria for dose reduction. 

Dose level 

 Grade CPT-11 
（mg/m2） 

S-1 
（mg/once）

WBC <1000/mm3 60 → 40 - 

Platelet <50,000/mm3 60 → 40 - 

Diarrhea 
NCI-CTC ≥ grade 2 
or watery diarrhea 

60 → 40 - 

40 → 25 

50 → 40 Serum creatinine 1.2 - 1.5 mg/dl - 

60 → 50 

Other adverse  
events* 

Greater than  
grade 3 

60 → 40 - 

*Excluding abnormal laboratory findings, nausea, appetite loss and general 
fatigue. 

Copyright © 2013 SciRes.                                                                                  JCT 



Phase II Study of Irinotecan plus S-1 in Treatment of Advanced Gastric Cancer 580 

defined as the disappearance of all evidence of the tumor 
for at least 4 weeks. Partial response (PR) was defined as 
a 50% or greater reduction in the sum of the products of 
the perpendicular diameters of all measurable lesions for 
at least 4 weeks without any evidence of new lesions or 
the progression of any existing lesions. Stable disease 
(SD) was defined as a less than 50% reduction or less 
than 25% increase in the sum of the products of the per- 
pendicular diameters of all lesions for at least 4 weeks 
without any evidence of new lesions or the progression 
of any existing lesions. Progressive disease was defined 
as a >25% increase in one or more lesions or the appear- 
ance of new lesions. Tumor measurements were per- 
formed every 4 weeks using computed tomography, plain 
chest X-ray films, upper gastrointestinal endoscopy, and 
ultrasonography. Primary tumors were classified as fol- 
lows based on X-ray and endoscopic findings: measure- 
able, not measurable but evaluable, or diffused infiltration. 

The NCI-CTC ver. 2.0 was used to evaluate adverse 
events. An independent committee reviewed the eligibil- 
ity and suitability for assessment of the subjects and re- 
sponse to treatment. 

3. Results 

3.1. Patient Characteristics 

Twenty-five patients (23 men, 2 women) were enrolled 
in this study between November 2004 and August 2008. 
The clinical characteristics of the patients are shown in 
Table 3. All patients met the entry criteria and were in- 
cluded in the analysis. Three patients (3 men) had re- 
ceived prior chemotherapy (doxifluridine (5’-DFUR) was 
used in 2 and UFT+Paclitaxel (PTX) in 1). The median 
age of the patients was 66 years (range, 47 - 78 years). 
Histologically, 11 patients had poorly differentiated ade- 
nocarcinoma, 10 had tubular adenocarcinoma, 2 had sig-
net-ring cell carcinoma, 1 had papillary adenocarcino- 
ma, and 1 was unknown. Performance status was 0 in 23 
patients and 1 in 2 patients. 

3.2. Tumor Response and Survival 

Among 25 patients with evaluable lesions, CR was ob- 
served in 1 patient and PR in 9. The overall RR was 40% 
(95% confidence interval, 21.1% - 61.3%) in Table 4. 
The tumor control rate (SD or better response) was 56.0% 
(14/25). The RR according to site was 41.7% (5/12) for 
abdominal lymph node metastases and 27.3% (3/11) for 
liver metastases. Median survival time was 436 days 
(95% confidence interval, 61 - 212 days) in the 25 pa-
tients (Figure 2). Median number of treatment cycles 
given was 4 (range, 0.5 - 19). Patients were taken out of the 
study due to worsening of primary disease (10 patients), 
adverse events (8 patients), refusal of treatment (1 patient), 
operation (2 patients), or other (4 patients). Relative dose 

intensities were 0.83 for CPT-11 and 0.85 for S-1. 
 

Table 3. Patient characteristics. 

 N = 25 

Sex  

Male 23 

Female 2 

Age (years)  

Median (range) 66 (47 - 78) 

Performance status  

0 23 

1 2 

Prior chemotherapy  

No 22 

Yes 3 

5’-DFUR 2 

UFT/PTX 1 

Primary tumor  

No 5 

Yes 20 

Histology  

Intestinal 11 

Diffuse 13 

Other 1 

Metastatic site  

Liver 11 

Lymph node 12 

Other 9 

Nunber of metastatic site  

0 3 

1 16 

2 or more 6 

 
Table 4. Response rate (RR). 

 CR PR SD PD NE* RR (%)

Overall (n = 25) 1 9 4 5 6 40 

       

Intestinal type 1 6 1 1 2 64 

Diffuse type 0 3 3 3 4 23 

*NE: not evaluable. CR: complete response; PR: partial response; SD: sta- 
ble disease; PD: progressive disease. 
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3.3. Safety 

Adverse events among the 25 patients are shown in Ta- 
ble 5. The main grade 3/4 hematological toxicities ob- 
served were leucopenia (12%), neutropenia (16%), and 
anemia (12%). The grade 3/4 non-hematological toxicity 
was diarrhea (12%). Combination therapy was tolerable 
and mild. No treatment-related deaths occurred. 

4. Discussion 

Mainstream chemotherapy for advanced, recurrent gas- 
tric cancer involves multiple agents, which provide a 
high anti-tumor effect and survival benefit. In the US, 
5-FU + ADR + MTX (FAMTX) used to be the standard 
therapy in such cases. In recent years, however, epirubi- 
cin + CDDP + 5-FU (ECF) therapy has become a stan- 
dard option in such patients following the publication of  
 

 

Figure 2. Overall survival. 
 

Table 5. Toxicity. 

Grade 
 

1 2 3 4 

All Grades 
(%) 

Grade 3/4
(%) 

Hematological       

Leucopenia 8 9 3 0 80 12 

Neutropenia 7 5 4 0 64 16 

Anemia 8 10 3 0 84 12 

Thrombocytopenia 2 1 1 0 16 4 

Non-hematological       

Nausea 5 1 1 0 28 4 

Vomiting 3 1 0 0 16 0 

Anorexia 7 2 2 0 44 8 

Stomatitis 3 2 1 0 24 4 

Diarrhea 5 3 3 0 44 12 

Enteritis 0 0 1 0 4 4 

Fever 3 1 0 0 16 0 

two studies: the US study V325, in which 5-FU/CDDP 
(CF) was compared with CF plus docetaxel (DCF), and a 
European study, in which FAMTX was compared with 
ECF. These triplet regimens can exert a high anti-tumor 
effect, but may also be accompanied by severe toxicity. 

In Japan, continuous intravenous infusion of 5-FU has 
been used as a reference arm in trials, and various dou-
blet regimens have been studied. Recent phase III studies 
such as JCOG9912 [23] and SPIRITS [24] have changed 
the use of each of these agents. The JCOG9912 study 
demonstrated the non-inferiority of S-1 over continuous 
5-FU infusion, but not the superiority of CPT-11/CDDP 
therapy. CPT-11/CDDP was shown to be superior to 
continuous 5-FU infusion, with a significant improve- 
ment in progression-free survival (4.8 months vs. 2.9 
months, p < 0.001), but no significant difference in MST 
(12.3 months vs. 10.8 months, p = 0.055). Consequently, 
in light of its milder toxic effects, S-1 became a key drug 
in Japan. Around the same time, the SPIRITS study eva- 
luated the efficacy of CDDP added to S-1. Progression- 
free survival was 4.0 months vs. 6.0 months (p < 0.0001), 
demonstrating the efficacy of this add-on therapy. Thus, 
Japanese guidelines currently recommend S-1/CDDP for 
first-line treatment for advanced, recurrent gastric cancer. 
Meanwhile, the phase III GC0301 study [25] investigated 
the efficacy of CPT-11 when added to S-1. A significant 
difference was observed in RR (26.9% vs. 41.5%, p = 
0.035), but not in survival (10.5 months vs. 12.8 months, 
p = 0.233), which was the primary endpoint of that study. 
CPT-11/S-1 therapy is not presently recommended as 
first-line therapy. However, CPT-11 remains an effective 
second-line agent.  

At the time of planning the present study, both the 
JCOG9912 and SPIRITS studies were still in progress, 
and the most recent JCOG9205 report did not show an 
additional effect of CDDP. Therefore, we decided to in- 
vestigate CPT-11/S-1 therapy, taking into account that hy- 
dration requires short-term hospitalization. We design- 
ed a regimen aimed at lower toxicity and higher treat-
ment continuity based on the CPT-11/S-1 results reported 
in the OGSG002 trial [26]. We left the dose intensity 
unaltered, but reduced the amount of each dose of CPT- 
11, which is known to exert severe toxic effects, even 
when administered at a low dose. The results suggest a 
new treatment option. 

The results of the present study showed a good sur- 
vival outcome (436 days), although the overall RR (40%) 
was relatively low compared with that in other phase II 
studies. Interestingly, the treatment effect varied depend- 
ing on histological type, with RR (Table 4), MST (959 
days, 279 days), and time-to-treatment failure (248 days, 
102 days) being better in patients with differentiated car-
cinoma. These results were comparable with those in the 
OGSG002 study (overall RR, 47.8%; intestinal RR, 
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60.0%; diffuse RR, 38.5%); and in a retrospective study 
[10] of CPT-11/CDDP therapy, differentiated carcinoma 
was shown to have a significantly greater survival time 
(differentiated, 472 days vs. undifferentiated, 291 days, p = 
0.0115). Thymidylate synthase activity may explain this. 
Ichikawa et al. confirmed higher TS activity in patients 
with differentiated gastric cancer, as well as a lower ef-
fect of S-1 monotherapy. They also reported that the ad-
dition of CPT-11 down-regulates TS activity, so that a 
therapeutic effect could be expected, even if TS activity 
was high. Thus, CPT-11 may exert a higher treatment 
effect, particularly in differentiated gastric cancer. This is 
consistent with the findings of Katsube et al. [27]. 

Sub-analyses of the SPIRITS and JCOG9912 studies, 
both of which involved CDDP as a drug of interest, 
showed superior outcomes in diffuse-type gastric cancer, 
suggesting that the treatment effect of CDDP is markedly 
higher in this type. The GC0301 study also indicated that 
combination therapy with CPT-11 may reduce risks in 
diffuse-type gastric cancer. However, Japanese phase III 
studies have not taken into account the presence or ab- 
sence of a target (measurable) lesion, and the patient 
characteristics have been substantially different from 
ours, with eligible patients showing an RR of approxi- 
mately 60% compared with the overall patient population 
(SPIRIT and GC0301 studies). Taking this into account, 
we cannot exclude the possibility that other factors may 
be involved. Furthermore, the JCOG9912 study showed 
that CPT-11/CDDP therapy yielded a significantly higher 
survival benefit than 5-FU in patients with target lesions, 
while a statistically significant improvement in survival 
time was observed for S-1 monotherapy in those with non- 
target lesions. In addition, combination with CDDP sig-
nificantly improved overall survival in patients with pe- 
ritoneal dissemination and/or patients without target le-
sions in the SPIRITS trial. Therefore, CPT-11 is con- 
sidered to have a high therapeutic effect, even for target 
lesions, and it may be possible to select treatment based 
on pathological condition in patients whose gastric can- 
cers have hetero-type tumor characteristics. 

The results of the present study, which have been con- 
firmed to be reproducible, suggest that CPT-11/S-1 ther- 
apy has lower treatment-related toxicity than regimens 
including CDDP and a greater effect in differentiated car- 
cinoma. Although sufficient efficacy was not establish- 
ed in phase III studies in which first-line regimens were 
investigated, this CPT-11-containing treatment strategy 
may well exert a therapeutic effect in patients with dif-
ferentiated-type tumors and/or target lesions, warranting 
further studies focusing on such patient populations. 
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