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after Cisplatin Plus Either S-1 or Capecitabine
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Purpose
This study evaluated the re-challenge of S-1 or cisplatin in combination with docetaxel in
metastatic gastric cancer (MGC) that had progressed on a cisplatin plus either S-1 or
capecitabine regimen.

Materials and Methods
Patients with progressive disease after first-line cisplatin plus S-1 or capecitabine were ran-
domized to receive 3-week cycles of docetaxel 75 mg/m2 intravenously (IV) on D1 (D), doc-
etaxel 60 mg/m2 IV plus cisplatin 60 mg/m" IV on D1 (DC), or docetaxel 60 mg/m2 IV D1
plus oral S-1 30 mg/m2 twice a day on D1-14 (DS). 

Results
Seventy-two patients were randomized to the D (n=23), DC (n=24), or DS (n=25) group.
The confirmed response rate was 4.3% (95% confidence interval [CI], 0% to 12.6%), 4.3%
(95% CI, 0% to 12.6%), and 8.7% (95% CI, 0% to 20.2%) for the D, DC, and DS groups, 
respectively. Compared to the D arm, the DS arm had a better progression-free survival (2.7
months vs. 1.3 months, p=0.034) without any deterioration in safety or quality of life,
whereas the DC arm had a similar progression-free survival (1.8 months vs. 1.3 months,
p=0.804) and poorer overall survival (5.6 months vs. 10.0 months, p=0.035).

Conclusion
A re-challenge with S-1, but not cisplatin, in combination with docetaxel has potential anti-
cancer benefits over docetaxel alone in MGC with progression after prior cisplatin plus S-1
or capecitabine.
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Introduction

Despite its decreasing incidence, gastric cancer remains a
major global health issue with 951,600 new cases and 723,100
deaths in 2012 [1]. Although palliative chemotherapy has
been established as the standard of care in patients with 
unresectable locally advanced or metastatic gastric cancer
(MGC) based on the survival benefits and improved quality
of life (QoL) over supportive care alone [2], the median over-

all survival (OS) of these patients rarely exceeds 12 months.
Currently, fluoropyrimidine plus platinum-based combina-
tion chemotherapy is the most commonly used first-line ref-
erence regimens [3-6]. Recently, with the availability of oral
fluoropyrimidines, such as capecitabine and S-1, infusional
5-fluorouracil (5-FU) has been substituted with either
capecitabine or S-1, based on the results of phase III studies
showing comparable efficacy and more favorable safety pro-
files with those agents [3-5,7]. The combination of capeci-
tabine or S-1 plus cisplatin is currently one of the most
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commonly used first-line regimens in both clinical trials and
practice. On the other hand, as the disease in most patients
inevitably progresses during or after first-line chemotherapy,
the role of salvage chemotherapy in gastric cancer has been
investigated. Recent randomized phase III studies have 
revealed a significant survival benefit from second-line
chemotherapy with docetaxel or irinotecan [8-10]. Neverthe-
less, given the modest survival benefits from current second-
line chemotherapy, there is still a great need for further
treatment improvements after the failure of first-line ther-
apy.

Docetaxel, which inhibits microtubule depolymerization,
has been used widely in the treatment of MGC. In particular,
based on its different mechanism of action from those of flu-
oropyrimidine and platinum and the lack of cross-resistance
with these agents, docetaxel is used frequently as a second-
line regimen after the failure of fluoropyrimidine- and/or
platinum-based first-line therapy. Furthermore, docetaxel
shows synergistic antitumor activity with fluoropyrimidines,
particularly S-1, by modulating the expression of enzymes
involved in the 5-FU metabolism, including thymidylate syn-
thase, dihydropyrimidine dehydrogenase, and orotate phos-
phoribosyltransferase [11,12]. Docetaxel has also shown
synergistic activity with cisplatin in gastric cancer, which
was attributed partially to the suppression of the cisplatin-
induced multidrug resistance-associated protein-1 by doc-
etaxel [13], resulting in the accumulation of intracellular
platinum-glutathione complexes. Given that these molecules
modulated by docetaxel are involved in the resistance to flu-
oropyrimidines and cisplatin in gastric cancer [14,15], the 
hypothesis in this study was that the co-treatment of doc-
etaxel and either S-1 or cisplatin could increase the antitumor
activity compared to docetaxel alone, by at least partially
overcoming the resistance to fluoropyrimidines or cisplatin
in patients whose tumors progressed during or after fluo-
ropyrimidines- or cisplatin-based first-line therapy.

Materials and Methods

1. Patients 

Eligible patients were ! 18 years old with histologically
confirmed metastatic gastric adenocarcinoma. The patients
needed to have documented disease progression during or
within 6 months of the completion of first-line chemotherapy
with either S-1 or capecitabine plus cisplatin. The additional
eligibility criteria included an Eastern Cooperative Oncology
Group (ECOG) performance status of 0-2, a measurable 
lesion, adequate major organ function, absence of concurrent

uncontrolled medical conditions or other malignancies
within the past 3 years, prior taxane treatment, and pre-
existing grade ! 2 neuropathy. All patients provided written
informed consent prior to study entry. The institutional 
review boards of all participating centers approved the study
protocol (ClinicalTrials.gov identifier NCT00980603).

2. Study design and treatment

The patients were assigned randomly 1:1:1 to receive doc-
etaxel (75 mg/m2 intravenously on day 1), docetaxel plus cis-
platin (each 60 mg/m2 intravenously on day 1), or docetaxel
plus S-1 (docetaxel 60 mg/m2 intravenously on day 1 and
oral S-1 30 mg/m2 twice daily on days 1-14), administered
every 3 weeks. The dose of docetaxel in the docetaxel alone
arm was based on a previous phase II study of MGC in a sec-
ond-line setting [16]. The doses of triweekly docetaxel plus
cisplatin in previous studies were 60-75 mg/m2 and 60-70
mg/m2, respectively, in a second-line setting [17-20]. Based
on the safety and efficacy of these trials, the dose in the doc-
etaxel plus cisplatin arm was determined to be 60 mg/m2

each for the current trial. In the docetaxel plus S-1 arm, 
although the recommended doses of triweekly S-1 plus doc-
etaxel were S-1 80 mg/m2/day on days 1 to 14 and docetaxel
40 mg/m2 on day 1 in previous studies [21,22], this study
used the same dose of docetaxel (60 mg/m2) as in the doc-
etaxel plus cisplatin arm, along with a reduced dose of S-1
(60 mg/m2/day).

Randomization was performed using the random permu-
tation method to stratify the patients according to the study
site, ECOG performance status (0-1 vs. 2), and the best 
response to first-line chemotherapy (complete or partial 
response vs. stable disease or progressive disease). Treatment
was continued until disease progression, unacceptable toxi-
city, or the withdrawal of consent.

3. Assessments

The medical history, physical examination, and laboratory
tests (including a complete blood count with differential,
chemistry [including creatinine clearance], and urinalysis)
were performed within 1 week before the study treatment.
The physical examinations, and the blood hematology and
chemistry tests were repeated at the beginning of each cycle.
The baseline tumor assessment using the chest X-ray and 
abdominal/pelvic computed tomography scans were per-
formed within 4 weeks before the study treatment, and these
imaging methods were repeated every two treatment cycles
until disease progression. The objective tumor response was
assessed using the Response Evaluation Criteria in Solid 
Tumors (RECIST) ver. 1.0 [23], and all responses were con-
firmed at least 4 weeks after the initial documentation.
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The safety evaluations were based on the National Cancer
Institute (NCI) Common Terminology Criteria for Adverse
Events (CTCAE) ver. 3.0. The QoL was assessed using the
European Organization for Research and Treatment of Can-
cer QoL questionnaires (EORTC QLQ-C30 and gastric mod-
ule STO22) at the beginning of each cycle for the initial four
cycles, and then every other cycle until disease progression.

4. Statistical analysis

The primary endpoint of this study was the objective 
response rate (ORR). The secondary endpoints included the
progression-free survival (PFS; time from the date of start
treatment to the date of disease progression or death), OS
(time from the date of start treatment to the date of death),
safety, and QoL. Based on Simon’s selection design with a
probability of 90% for correctly selecting the best treatment
with respect to ORR, assuming that the smallest ORR would
be 16% and the best treatment would be superior by an 
absolute difference of 14% (i.e., an ORR of 30%), a total of 144
patients including a 5% dropout rate (i.e., 48 patients per
treatment group) were found to be required.

Patients who received at least one dose of the study drug
comprised the safety population. Efficacy analysis was per-
formed in a modified intention-to-treat (ITT) population,
which excluded patients who were deemed ineligible or
never started the study treatment from randomized patients.

The Kaplan-Meier method and the log-rank test were used
to estimate and compare the survival distribution, respec-
tively. The discrete data were compared using a Pearson’s

chi-square test or Fisher exact test, and the quantitative data
were compared using the Kruskal-Wallis test. All tests were
two-sided with a 5% significance level.

Results

1. Patient characteristics

Seventy-two patients (50% of the target number) from
three institutions were enrolled between November 2008 and
September 2012. The restriction of accrual to a previous failed
regimen of cisplatin plus either S-1 or capecitabine resulted
in slow accrual, which caused early closure of the study. The
patients were assigned randomly to the docetaxel alone (D;
n=23), docetaxel plus cisplatin (DC; n=24), or docetaxel plus
S-1 (DS; n=25) groups. One patient in the DC arm was
deemed ineligible because of prior first-line chemotherapy
with capecitabine plus oxaliplatin rather than cisplatin. This
patient was excluded from the efficacy analysis but included
in the safety analysis. Two patients in the DS arm were also
excluded from the efficacy and toxicity analyses because of
a refusal to receive chemotherapy after randomization in one
case and the receipt of a second-line chemotherapy with 
infusional 5-FU instead of S-1 in the other patient (Fig. 1). The
baseline characteristics were well balanced between the treat-
ment arms (Table 1). The majority of patients initially had
metastatic disease with multiple metastatic organ sites and

Modified 
intention-to-treat 

population 

Ineligible (n=1)a)
Did not receive DS (n=2)
  Received 5 FU (n=1)
  Refused treatment (n=1)

Enrolled patients (n=72)

Randomly assigned (n=72)

DC arm 
(n=24)

D arm 
(n=23)

DS arm 
(n=25)

Treated with DC 
(n=23)

Treated with D 
(n=23)

Treated with DS 
(n=23)

Fig. 1.  CONSORT diagram. D, docetaxel; DC, docetaxel plus cisplatin; DS, docetaxel plus S-1; 5-FU, 5-fluorouracil. a)One 
ineligible patient who had received capecitabine plus oxaliplatin as first-line therapy was given the allocated study treatment
(DC) and was included in the safety analysis. 
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had developed disease progression within 6 months during
their first-line chemotherapy.

2. Treatment delivery

The median number of treatment cycles was 2 (range, 1 to
10) in the D arm, 2 (range, 1 to 11) in the DC arm, and 3
(range, 1 to 23) in the DS arm. The proportion of patients 

requiring a dose reduction was higher in the DC and DS
arms than in the D arm: 21.7% (5 of 23) with D, 30.4% (7 out
of 23) with DC, and 34.8% (8 of 23) with DS. The most com-
mon cause of dose reduction was neutropenia (2 of 5) in the
D arm, neutropenia (2 of 7) in the DC arm, and mucositis 
(3 of 8) in the DS arm. The proportion of patients who expe-
rienced cycle delay owing to adverse events was similar in
the three arms: 26.1% (6 of 23) with D, 21.7% (5 of 23) with

Values are presented as number (%). D, docetaxel; DC, docetaxel plus cisplatin; DS, docetaxel plus S-1; ECOG, Eastern Coop-
erative Oncology Group.

Table 1. Baseline characteristics 

Modified intention-to-treat population D (n=23) DC (n=23) DS (n=23) p-value
Sex

Male 18 (78.3) 20 (87.0) 14 (60.9) 0.147
Female 5 (21.7) 3 (13.0) 9 (39.1)

Age, median (range, yr) 56 (34-68) 55 (38-74) 55 (39-68) 0.995
ECOG performance status

0 2 (8.7) 1 (4.3) 1 (4.3) 0.784
1 21 (91.3) 20 (87.0) 20 (87.0)
2 0 ( 2 (8.7) 2 (8.7)

Disease status
Initially metastatic 22 (95.7) 18 (78.3) 18 (78.3) 0.201
Recurrent 1 (4.3) 5 (21.7) 5 (21.7)

Histology
Adenocarcinoma, well differentiated 1 (4.3) 1 (4.3) 3 (13.0) 0.922
Adenocarcinoma, moderately differentiated 6 (26.1) 6 (26.1) 5 (21.7)
Adenocarcinoma, poorly differentiated 12 (52.2) 12 (52.2) 10 (43.5)
Adenocarcinoma, differentiation cannot be assessed 1 (4.3) 0 ( 0 (
Signet ring cell carcinoma 3 (13.0) 4 (17.4) 5 (21.7)

No. of metastatic organ sites
1 5 (21.7) 5 (21.7) 2 (8.7) 0.719
2 11 (47.8) 10 (43.5) 11 (47.8)
! 3 7 (30.4) 8 (34.8) 10 (43.5)

Metastatic organ site
Liver 9 (39.1) 9 (39.1) 8 (34.8) > 0.990
Peritoneum 9 (39.1) 11 (47.8) 8 (34.8) 0.749
Distant lymph nodes 11 (47.8) 7 (30.4) 9 (39.1) 0.532
Others 9 (39.1) 15 (65.2) 13 (56.5) 0.241

First-line chemotherapy regimen
S-1 plus cisplatin 15 (65.2) 14 (60.9) 18 (78.3) 0.520
Capecitabine plus cisplatin 8 (34.8) 9 (39.1) 5 (21.7)

Best response to first-line chemotherapy
Complete response 0 ( 0 ( 0 ( 0.815
Partial response 11 (47.8) 11 (47.8) 8 (34.8)
Stable disease 7 (30.4) 7 (30.4) 7 (30.4)
Progressive disease 5 (21.7) 5 (21.7) 8 (34.8)

Time to progression on first-line therapy
< 6 mo 16 (69.6) 17 (73.9) 15 (65.2) 0.945
! 6 mo 7 (30.4) 6 (26.1) 8 (34.8)
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DC, and 26.1% (6 of 23) with DS. The median relative dose
intensities were 92.3% for docetaxel in the D arm, 90.6% for
docetaxel and 90.6% for cisplatin in the DC arm, and 91.2%
for docetaxel and 89.1% for S-1 in the DS arm. The main rea-
sons for the discontinuation of treatment were disease pro-
gression (95.7% [n=22] with D, 100% [n=23] with DC, and
91.3% [n=21] with DS) followed by adverse events (4.3%
[n=1] with D, 0% with DC, and 4.3% [n=1] with DS).

3. Efficacy 

Among the modified ITT population, confirmed ORR was
4.3% (1 of 23; 95% confidence interval [CI], 0% to 12.6%) in
the D arm, 4.3% (1 of 23; 95% CI, 0% to 12.6%) in the DC arm,
and 8.7% (2 of 23; 95% CI, 0% to 20.2%) in the DS arm 
(p > 0.990) (Table 2). The ORR, including the unconfirmed
partial response, was 4.3% (1 of 23; 95% CI, 0% to 24.4%) in
the D arm, 13.0% (3 of 23; 95% CI, 0% to 32.9%) in the DC

Table 2. Objective tumor response 

Modified intention-to-treat population D (n=23) DC (n=23) DS (n=23)
Best overall response, n (%) 

Complete response 0 ( 0 ( 0 (
Partial response

Confirmed partial response 1 (4.3) 1 (4.3) 2 (8.7)
Unconfirmed partial responsea) 0 ( 2 (8.7) 1 (4.3)

Stable disease 6 (26.0) 10 (43.5) 9 (39.1)
Progressive disease 16 (69.6) 9 (39.1) 11 (47.8)
Inevaluableb) 0 ( 1 (4.3) 0 (

ORR (95% CI, %)
Confirmed ORR 4.3 (0-12.6) 4.3 (0-12.6) 8.7 (0-20.2)
ORR including unconfirmed partial response 4.3 (0-12.6) 13.0 (0-32.9) 13.0 (0-32.9)

D, docetaxel; DC, docetaxel plus cisplatin; DS, docetaxel plus S-1; ORR, overall response rate; CI, confidence interval. a)The
tumor response was not confirmed by a second evaluation at least 4 weeks later following the first documentation of a 
response, b)Computed tomography measurement was not available due to follow-up loss.
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Fig. 2.  Kaplan-Meier curves of progression-free survival (A) and overall survival (B). CI, confidence interval; DS, docetaxel
plus S-1; DC, docetaxel plus cisplatin; D, docetaxel.
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arm, and 13.0% (3 of 23; 95% CI, 0% to 32.9%) in the DS arm
(p=0.685). The disease control rate (DCR; the percentage of
patients who achieved a complete response, partial response
and stable disease) was 30.4% (7 of 23; 95% CI, 11.6% to
49.2%) in the D arm, 56.5% (13 of 23; 95% CI, 36.2% to 76.8%)
in the DC arm, and 52.2% (12 of 23; 95% CI, 31.8% to 72.6%)
in the DS arm (p=0.164). With a median follow-up time of 7.3
months (range, 1.6 to 31.5), the median PFS was 1.3 months
with D (95% CI, 1.0 to 1.5), 1.8 months with DC (95% CI, 0.8
to 2.9), and 2.7 months with DS (95% CI, 1.0 to 4.4; p=0.072)
(Fig. 2A). The DS arm showed a significantly prolonged PFS
compared to the D arm (p=0.034), whereas the DC arm did
not show a significant difference in PFS compared to the D
arm (p=0.804). In terms of OS, the DC arm was worse than
the D arm (median, 5.6 months [95% CI, 4.4 to 6.7] vs. 10.0
months [95% CI, 7.8 to 12.2]; p=0.035), whereas the DS arm
(median, 6.9 months; 95% CI, 2.1 to 11.7) was comparable to
the D arm (p=0.421) (Fig. 2B).

4. Post-study subsequent therapy

The proportion of patients receiving third-line therapy was
higher in the D arm (19 of 23, 82.6%) than in the DC (12 of

23, 52.2%) or DS arms (13 of 23, 56.5%; p=0.089). The ORR in
the third-line therapy was 10.5% (2 of 19; 95% CI, 0% to
24.3%) for D, 0.0% (0 of 13) for DC, and 0.0% (0 of 13) for DS
(p=0.637).

5. Safety

Table 3 lists the adverse events. The overall incidence of
grade ! 3 events was 43.5% (10 of 23) in the D arm and 62.5%
(15 of 24) in the DC arm, and 32.9% (8 of 23) in the DS arm
(DC vs. D, p=0.155; DS vs. D, p=0.382). Although the overall
toxicity profiles in the treatment arms were comparable, the
incidence of all grade nausea was significantly higher in the
DS arm than the D arm (44% vs. 13%, p=0.047). The incidence
of all grade aminotransferases elevation (42% vs. 13%,
p=0.049) was significantly higher in the DC arm, whereas 
infection without neutropenia occurred more frequently in
the D arm than in the DC arm (26% vs. 4%, p=0.048).

The most common grade 3/4 toxicity was neutropenia
(21.7% with D, 25.0% with DC, and 8.7% with DS); febrile
neutropenia occurred in 8.7% of cases in the D arm, 8.3% in
the DC arm, and 4.3% in the DS arm. There was one possible
treatment-related death in each of the DC (infection without

Total Total
Adverse event D (n=23) DC (n=24) (D vs. DC) DS (n=23) (D vs. DS) 

Grade ! 3 Total Grade ! 3 Total p-value Grade ! 3 Total p-value  
Hematological

Leukopenia 3 (13) 6 (26) 1 (4) 8 (33) 0.752 0 ( 11 (48) 0.221
Neutropenia 5 (22) 8 (35) 6 (25) 12 (50) 0.380 2 (9) 8 (35) > 0.990
Anemia 0 ( 20 (87) 3 (13) 24 (100) 0.109 1 (4) 23 (100) 0.233
Thrombocytopenia 0 ( 3 (13) 0 ( 3 (13) > 0.990 1 (4) 5 (22) 0.699

Non-hematological
Febrile neutropenia 2 (9) 2 (9) 2 (9) 2 (8) > 0.990 1 (4) 1 (4) 0.665
Infection with neutropenia 2 (9) 4 (17) 0 ( 0 ( 0.050 1 (4)a) 1 (4) 0.346
Infection without neutropenia 3 (13) 6 (26) 1 (4)a) 1 (4) 0.048a) 1 (4) 3 (13) 0.459
Stomatitis 1 (4) 8 (35) 1 (4) 8 (33) > 0.990 3 (13) 13 (57) 0.236
Anorexia 3 (13) 17 (74) 5 (21) 18 (75) > 0.990 1 (4) 21 (91) 0.243
Nausea 0 ( 3 (13) 1 (4) 9 (38) 0.093 0 ( 10 (44) 0.047b)

Diarrhea 1 (4) 11 (48) 0 ( 6 (25) 0.135 2 (9) 11 (48) > 0.990
Fatigue 2 (9) 17 (74) 5 (21) 19 (79) 0.740 2 (9) 20 (87) 0.459
Peripheral neuropathy 0 ( 10 (44) 1 (4) 10 (42) > 0.990 0 ( 12 (52) 0.768
AST/ALT elevation 0 ( 3 (13) 0 ( 10 (42) 0.049b) 1 (4) 6 (26) 0.459
Hyperbilirubinemia 0 ( 2 (9) 0 ( 3 (13) > 0.990 2 (9) 5 (22) 0.414
Creatinine elevation 0 ( 2 (9) 0 ( 3 (13) > 0.990 0 ( 1 (4) > 0.990

Table 3. Adverse events

Values are presented as number (%). D, docetaxel; DC, docetaxel plus cisplatin; DS, docetaxel plus S-1; AST, aspartate amino-
transferase; ALT, alanine aminotransferase. a)G5 adverse event, b)p < 0.05 when compared with docetaxel; DS vs. D for all
grades nausea (p=0.047), DC vs. D for all grades infection without neutropenia (p=0.048) and all grades AST/ALT elevation
(p=0.049).
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Fig. 3.  Mean quality of life scores by the treatment arms. Global quality of life (A), physical functioning (B), role functioning
(C), emotional functioning (D), nausea and vomiting (E), fatigue (F), appetite loss (G), and reflux symptoms (H). For the
global quality of life, physical, role, or emotional functioning, higher scores indicate better quality of life or functioning. For
nausea and vomiting, fatigue, appetite loss, and reflux symptoms, higher scores indicate a higher level of symptoms. 
D, docetaxel; DC, docetaxel plus cisplatin; DS, docetaxel plus S-1. *p < 0.05. (Continued to the next page)
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neutropenia, peritonitis) and DS arms (infection with neu-
tropenia, pneumonia).

6. Quality of life

More than 60% of the patients in each arm completed the
baseline QoL questionnaire and at least one post-treatment
questionnaire. QoL compliance was similar in the three arms. 
Although there were no significant differences in the global
QoL scores between the three arms, the combination arms
had poorer QoL scores at some time points compared to the
D arm. These included lower physical functioning at cycle 2
(p=0.002), role functioning at cycles 2 (p=0.014) and 3
(p=0.018), and emotional functioning at cycle 3 (p=0.014),
more fatigue at cycles 2 (p=0.010) and 3 (p=0.049), appetite
loss at cycle 2 (p=0.005), insomnia at cycle 3 (p=0.021), and
dry mouth at cycle 2 (p=0.028) in the DC arm. Fatigue at 
cycles 2 (p=0.040) and 3 (p=0.018), constipation at cycle 2
(p=0.047), nausea/vomiting at cycle 3 (p=0.045), reflux
symptoms at cycle 2 (p=0.009), and hair loss at cycle 3
(p=0.017) were elevated in the DS arm (Fig. 3).

Discussion

The reported survival benefits of second-line chemother-
apy in patients with MGC have prompted efforts to develop
more effective second-line chemotherapy regimens. Recent
phase III studies demonstrating survival improvement with
second- or third-line therapy compared to the best support-

ive care used monotherapies, such as irinotecan or docetaxel
alone [8-10]. In the previous COUGAR-02 phase III trial, 
docetaxel also had health-related QoL benefits [9]. On the
other hand, there is no single standard second-line regimen
because survival was not found to differ between irinotecan
and docetaxel or between irinotecan and paclitaxel in a sal-
vage setting [10,24]. Based on the survival gain from second-
line single agents being modest and S-1 plus cisplatin,
resulting in better survival than S-1 alone in a first-line set-
ting [6,8-10], combination regimens have also been evaluated
in a second-line setting. In a phase III study (TCOG GI-
0801/BIRIP) that compared irinotecan alone with irinotecan
plus cisplatin in patients with metastatic or recurrent gastric
cancer refractory to S-1–based first-line chemotherapy, the
PFS (3.8 months vs. 2.8 months; hazard ratio [HR], 0.68;
p=0.0398) and the DCR (75% vs. 54%, p=0.0162) were signif-
icantly better in the irinotecan plus cisplatin group than in
the irinotecan alone group, whereas there was no difference
in survival between the two groups [25]. In another phase III
trial (TRICS), which also compared irinotecan alone with
irinotecan plus cisplatin in advanced gastric cancer refractory
to first-line S-1 monotherapy, the addition of cisplatin to
irinotecan did not improve the PFS (4.6 months vs. 4.1
months; HR, 0.860; p=0.376) or OS (13.9 months vs. 12.7
months; HR, 0.834; p=0.288) compared to irinotecan mono-
therapy [26].

Based on the preclinical synergism between docetaxel and
either S-1 or cisplatin [11-15], it was hypothesized that a com-
bination of docetaxel and either S-1 or cisplatin as a second-
line treatment might have better efficacy than docetaxel
alone, even after the failure of first-line cisplatin plus either
S-1 or capecitabine. On the other hand, compared to doc-
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etaxel alone, the addition of cisplatin to docetaxel did not
show any improvement in the ORR (4.3% in the DC arm vs.
4.3% in the D arm; p > 0.990), PFS (median, 1.8 months vs.
1.3 months; p=0.804), or OS (median, 5.6 months vs. 10.0
months; p=0.035), whereas this combination led to a deteri-
oration in some QoL scores, including physical functioning,
role functioning, emotional functioning, fatigue, appetite
loss, insomnia, and dry mouth.

In contrast, the addition of S-1 to docetaxel showed a better
PFS (median, 2.7 months vs. 1.3 months; p=0.034) than doc-
etaxel alone without substantial impairment in the QoL or
increasing toxicity except for all grades of nausea. Although
this PFS benefit was not translated to an OS benefit, this effect
might have been due to the higher proportion of patients
who received subsequent chemotherapy in the D arm than
in the DS arm (82.6% vs. 56.5%). In terms of confirmed ORR,
which is similar to the addition of cisplatin to docetaxel, the
addition of S-1 to docetaxel showed a very low ORR and did
not show any significant difference compared to docetaxel
alone (4.3% in the D arm, 4.3% in the DC arm, and 8.7% in
the DS arm; p > 0.990). Previous studies of second-line
chemotherapy in MGC showed an ORR ranging from 0% to
22% [8,9,24-27], and the ORR of the present study was much
lower than the ORRs of previous studies. The small sample
size might have affected the result because the baseline char-
acteristics and treatment delivery did not appear to differ
from previous studies. On the other hand, after including the
unconfirmed response, the ORRs of the combination arms
appeared to be comparable to those of previous studies (4.3%
in the D arm vs. 13.0% in the DC arm vs. 13.0% in the DS arm;
p=0.685).

A recent phase III study (JACCRO GC-05) also evaluated
the re-introduction of a previous failed drug (S-1) combined
with a new agent (irinotecan) in advanced gastric cancer 
refractory to first-line S-1 treatment [27]. The combination of
irinotecan with S-1 did not show any PFS (3.8 months vs. 3.4
months; HR, 0.85; p=0.16) or OS (8.8 months vs. 9.5 months;
HR, 0.99; p=0.92) benefits compared to irinotecan alone, even
though grade ! 3 leukopenia and febrile neutropenia were
significantly higher with the combination regimen. These 
inconsistent results regarding the re-introduction of a failed
drug were also reported in earlier studies of metastatic col-
orectal cancer. In one report, the combination of oxaliplatin
with infusional 5-FU/leucovorin resulted in a significantly
better ORR (9.9% vs. 1.3% vs. 0%) and time to progression
(median, 4.6 months vs. 1.6 months vs. 2.7 months) than 
oxaliplatin or infusional 5-FU/leucovorin alone following
progression on irinotecan plus bolus 5-FU/leucovorin [28].
In another report, however, the combination of irinotecan
with infusional 5-FU/leucovorin did not lead to an improve-
ment in the ORR (16% vs. 11%, p=0.07), PFS (median, 4.4
months vs. 4.3 months; p=0.75), or OS (median, 15.0 months

vs. 13.9 months; p=0.16) compared to irinotecan alone after
the failure of first-line infusional 5-FU/leucovorin [29]. Cur-
rently, in colorectal cancer treatment regimens, 5-FU/leucov-
orin is normally re-administered after a previous failure in
combination with either irinotecan or oxaliplatin [30].

The present study had several limitations. This was a small
sized phase II study with an unmet primary endpoint and
was terminated early because of the slow accrual. With these
limitations, conclusions could not be drawn regarding the
role of adding a previous failed agent to a second-line ther-
apy in MGC. Given its importance in clinical practice, this
issue needs to be addressed further in future clinical trials.

Conclusion

The addition of S-1, but not cisplatin, to docetaxel as a sec-
ond-line treatment resulted in better efficacy in terms of the
PFS compared to docetaxel alone, without clinically signifi-
cant impairment of safety or QoL aspects, in MGC patients
after progression on first-line S-1 or capecitabine plus cis-
platin. Given that the re-challenge issue beyond progression
might be dependent on a specific agent, molecularly targeted
agents as well as cytotoxic chemotherapy will need to be 
investigated further in this setting to better optimize the sec-
ond-line regimens in gastric cancer.
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