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Abstract

Objective: The aim of this prospective study was to evaluate
the feasibility and safety of adjuvant S-1 plus docetaxel in
patients with stage lll gastric cancer. Methods: We enrolled
53 patients with pathological stage lll gastric cancer who un-
derwent D2 gastrectomy. They received oral S-1 (80 mg/m?/
day) administration for 2 consecutive weeks and intravenous
docetaxel (40 mg/m? on day 1, repeated every 3 weeks
(1 cycle). The treatment was started within 45 days after sur-
gery and repeated for 4 cycles, followed by S-1 monotherapy
(4 weeks on, 2 weeks off) until 1 year after surgery. The fea-
sibility of the 4 cycles of chemotherapy, followed by S-1 ad-
ministration, was evaluated. Results: A total of 42 patients
(79.2%, 95% Cl 65.9-82.9) tolerated the planned 4 cycles of
treatment with S-1 and docetaxel, and 34 patients (64.2%,
95% Cl 49.8-76.9) completed subsequent S-1 monotherapy
for 1 year. Grade 4 neutropenia was observed in 28% and
grade 3 febrile neutropenia in 9% of the patients, while
grade 3 nonhematological toxicities were relatively low.

Conclusions: Adjuvant S-1 plus docetaxel therapy is feasible
and has only moderate toxicity in stage Ill gastric cancer pa-
tients. We believe that this regimen will be a candidate for
future phase lll trials seeking the optimal adjuvant chemo-
therapy for stage Ill gastric cancer patients.

Copyright @ 2011 5. Karger AG, Basel

Introduction

The principal aims of adjuvant chemotherapy for cura-
tively resected gastric cancer are to prevent distant or local
recurrence and improve the survival of patients. In Japan,
several studies concerning postoperative adjuvant che-
motherapy for patients with gastric cancer have been per-
formed since 1960, but none of these studies demonstrat-
ed therapeutic benefits of adjuvant chemotherapy [1-6].

The National Surgical Adjuvant Study Group for Gas-
tric Cancer study evaluated postoperative chemotherapy
for patients with T2, N1-2 gastric cancer from 1998 using
uracil-tegafur (an oral fluoropyrimidine prodrug) for 18
months, excluding stage I gastric cancer, based on an
analysis of previous studies. Although this study was in-
terrupted because of the introduction of S-1 and the start
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of a new large-scale trial - the Adjuvant Chemotherapy
Trial of TS-1 for Gastric Cancer (ACTS-GC) - using S-1
for stage Il and III gastric cancer from 2001, the results of
this study showed that adjuvant chemotherapy with ura-
cil-tegafur was effective for T2, N1-2 gastric cancer [7].

In an ACTS-GC study, adjuvant chemotherapy using
S-1 has been reported to be effective for Japanese stage II
and III gastric cancer patients who have undergone a D2
dissection. This trial was stopped on the recommenda-
tion of the independent data and safety monitoring com-
mittee, because the first interim analysis, performed 1
year after completion of enrollment, showed that the
3-year overall survival (OS) rate of 80.1% in the S-1 group
was higher than that of 70.1% in the surgery-only group.
However, in stage III gastric cancer patients, the differ-
ence in the 3-year OS rate between the S-1 group and the
surgery-alone group was less than that in stage II [8].

Therefore, to improve the prognosis for patients with
advanced gastric cancer after curative resection, more ef-
fective chemotherapy is required for patients with stage
III gastric cancer.

Recently, several combination chemotherapeutic regi-
mens involving S-1 and other anticancer drugs such as
cisplatin, taxanes and irinotecan (CPT-11) have been re-
ported to yield and increased overall response rates and
prolonged median survival time [9-12].

In these studies, in patients with advanced gastric can-
cer, S-1 plus docetaxel has shown that the response rate
and median OS was 56% and 14.3 months, respectively.
Moreover, gastrointestinal toxicities of this combination
regimen were reported to be comparatively few and low
grade: anorexia (6.3%), stomatitis (10.4%) and nausea
(6.3%), which was considered to be advantageous for the
postoperative patients [10].

Therefore, S-1 plus docetaxel may be a promising reg-
imen for stage III advanced gastric cancer after curative
resection, as well as being a candidate for an experimental
arm in the next adjuvant chemotherapy trial.

The aim of this phase II study was to evaluate the fea-
sibility and safety of adjuvant chemotherapy of S-1 plus
docetaxel for stage III gastric cancer patients.

Patients and Methods

Eligibity Criteria

The eligibility criteria of this study were: (1) histologically
proven gastric cancer of stage IITA or IIIB after RO surgery with
D2 lymph node dissection; (2) age 20-80 years; (3) Eastern Coop-
erative Oncology Group performance status 0-1; (4) no previous
treatment for cancer except for the initial gastric resection for the

S-1 plus Docetaxel for Stage III Gastric
Cancer Patients after D2 Gastrectomy

primary lesion; (5) adequate digestive function; (6) duration of the
period from surgery <6 weeks, and (7) adequate organ function,
including a leukocyte count between 4,000 and 12,000 mm?, a
neutrophil count >2,000 mm?, a platelet count >100,000 mm?, a
hemoglobin count >9.0 g/dl, aspartate aminotranferase and ala-
nine aminotransferase levels within 2.5 times the upper limit of
the normal range, a serum bilirubin level <1.5 mg/dl, a serum
creatinine level <1.2 mg/dl, and creatinine clearance of at least 60
ml/min. Moreover, absence of other severe medical conditions
and an absence of synchronous or metachronous malignancy
were needed for this study.

Exclusion criteria were as follows: infection or suspected infec-
tion with fever; congestive heart failure; uncontrolled diabetes or
hypertension; interstitial pneumonia or lung fibrosis; symptom-
atic brain metastasis; liver cirrhosis or active hepatitis, and preg-
nancy. Patients with a history of prior chemotherapy were also
excluded.

Written informed consent was obtained from each patient be-
fore enrollment and the protocol was approved by the institution-
al ethics committees of the participation centers.

The eligibility criteria for stage classification was judged in ac-
cordance with the guidelines of the Japanese Gastric Cancer As-
sociation [13] and all patients were additionally staged using the
6th edition of UICC TNM staging system [14].

Study Design

In this feasibility study, oral $-1 (80 mg/m?®/day) was admin-
istered for 2 consecutive weeks and intravenous docetaxel (40
mg/m?) on day 1, repeated every 3 weeks (1 cycle). The treatment
was started within 45 days after surgery and repeated for 4 cycles.
After 4 cycles of this treatment, S-1 was administered as daily
monotherapy according to the schedule of the ACTS-GC study
until 1 year after surgery. Namely, patients received 2 oral doses
of 40 mg/m? of S-1 per day, for 4 weeks, followed by 2 weeks of no
chemotherapy. If patients had hematological toxic effects of grade
3 or 4 or nonhematoligic toxic effects of grade >2, their dose of
docetaxel was reduced from 40 to 35 mg/m?, and at the same time,
the dose of S-1 was reduced from 120 to 100 mg, or from 100 to 80
mg or from 80 to 50 mg per day.

The primary endpoint was the feasibility of completing 4 cy-
cles of S-1 plus docetaxel; the secondary endpoints were safety,
disease-free survival, OS and feasibility of S-1 administration un-
til 1 year after surgery. The definition of feasibility of administra-
tion was ‘treatment completion rate >75% at 4 cycles of S-1 plus
docetaxel therapy’ and the completion of treatment rate was de-
tined as follows: (full analysis set - number of discontinued pa-
tients by adverse events)/number of all patients x 100.

We adopted the combination chemotherapy method reported
by Yoshida et al. [10], using the same schedule. Although it is dif-
ticult to decide how many cycles of S-1 plus docetaxel should be
performed in an adjuvant setting, we decided to carry out this
study with 4 cycles of S-1 plus docetaxel based on the results of a
study using an average of 4 courses reported by Yoshida etal. [10],
which was performed for patients with advanced and recurrent
gastric cancer.

Follow-Up

Patients underwent hematologic tests and assessments of clini-
cal symptoms at least once during every course of chemotherapy.
The presence of a relapse was determined by means of imaging
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Table 1. Patient characteristics

Patients (n = 53)

Table 2. Adverse events of 4 cycles of chemotherapy with S-1 plus
docetaxel (n = 53)

Gl G2 G3 G4 >G3, %
Age, years Median 65
*Range 43-78 Hematologic
Gerider Male 42 Anemia 20 11 2 0 3.3
Bemale 11 Leukopenia 7 17 7 3 18.9
Neutropenia 4 4 11 15 49.1
ECOG Ps 0 . Thrombocytopenia 7 0 0 0 3.8
1 22 Febrile neutropenia - - 5 0 9.4
Pathological type  Intestinal 23 Nonhematologic
Diffuse 29 AST/ALT 7 0 0 0 0
Others 1 Total bilirubin 4 3 0 0 0
Stagel IIIA 36 Nausea 9 3 3 0 5.7
11IB 17 Vomiting 2 2 0 0 0
-~ Anorexia 16 7 5 0 94
T etaget pi2 =1 Fatigue 2 8 3 0 57
pI3 3 Stomatitis 5 1 1 0 1.9
P4 2 Diarrhea 6 3 0 0 0
N stage? pNO 1 Alopecia 5 3 ~ - 0
pN1 22
pN2 30 National Cancer Institute Common Toxicity Criteria, version
M stage? MO 53 3.0. AST = Aspartate aminotransferase; ALT = alanine ami-
M1 0 noransferase.
Stage? 1IIA 36
I11B 16
IV (T4,N1) 1

ECOG PS = Eastern Cooperative Oncology Group perfor-
mance status.
! Japanese classification. > TNM classification.

studies, including ultrasonograpy, computed tomography and gas-
trointestinal endoscopy. Patients underwent abdominal computed
tomography at 6-month intervals during the first 2 years after sur-
gery, at 1-year intervals thereafter until 5 years after surgery, and
also underwent gastrointestinal endoscopy at 1-year intervals.

Statistical Analysis

The calculation of the sample size for the study was based on
an expected feasibility rate of 75% and a threshold feasibility rate
of 50%, using a 2-sided a error of 0.05 and a statistical power of
90%. The planned sample size was 50 patients, allowing for a 20%
dropout rate. The feasibility rate was evaluated by exact binomi-
nal test. Statistical analysis was done using R software version
2.12.1 (R Foundation for Statistical Computing, Vienna, Austria).

Results

Patient Characteristics

We enrolled 53 patients from 13 institutions for this
study, 42 men and 11 women with a median age of 65
years (range 43-78), between May 2007 and August 2008.
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Thirty-six patients had stage ITIA disease and 17 patients
had stage IIIB disease. The demographicand clinicopath-
ological characteristics of these patients are listed in ta-
ble 1.

Toxicity

The most frequent grade 3-4 hematological toxicity
during 4 cycles of this regimen was neutropenia, which
was observed in 26 of 53 patients (49.1%) (table 2). Grade
3 febrile neutropenia was observed in 5 patients (9%). Ad-
ditional grade 3-4 hematological toxicities consisted of
leukopeniain 10 patients (18.9%) and anemia in 2 patients
(3.8%). Nonhematological toxicities of grade =3 involved
nausea in 5.7%, anorexia in 9.4% and fatigue in 5.7%.
There was no grade 4 nonhematological toxicity in any
patient.

No treatment-related deaths occurred within 30 days
after completion of this regimen.

Feasibility

The feasibility of the planned 4 cycles of treatment was
79.2% (95% CI 65.9-89.2; p < 0.001 under the null hy-
pothesis) with 42 out of 53 patients (table 3). Reasons for
discontinuation of this regimen were adverse events in 9
patients, by physician’s decision in 1 patient, and 1 patient
postponed the treatment schedule due to personal rea-
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Table 3. Feasibility of protocol treatment

S-1 plus S-1 plus docetaxel
docetaxel and S-1 monotherapy
for 4 cycles for 1 year

Patients 53 53

Completed 42 34

Not completed 11 19

Treatment 79.2% 64.2%

completing rate (65.9-89.2) (49.8-76.9)

Figures in parentheses are 95% Cls.

sons. A total of 42 patients completed 4 cycles of S-1 and
docetaxel, but 8 patients did not follow the planned S-1
monotherapy: 3 due to recurrent cancer, 2 due to toxicity,
1 due to patient refusal, 1 due to the physician’s decision,
and 1 due to personal reasons.

The relative performance of S-1 and docetaxel for 4
cycles of chemotherapy was 79.6 and 87.8%, respectively.
Moreover, the compliance rates of S-1 patients were 84.9,
73.6, 69.8 and 64.2% (95% CI 49.8-76.95) at 3, 6,9 and 12
months after surgery, respectively.

Discussion

This phase II study demonstrated that postoperative
adjuvant S-1 plus docetaxel therapy of 4 cycles is feasible,
with a feasibility rate of 79.2%. Moreover, the compliance
of S-1 treatment was similar to those of the ACTS-GC
study up to 1 year after surgery: 84.9 versus 87.4% at 3
months, 73.6 versus 77.9% at 6 months, 69.8 versus 70.8%
at 9 months and 64.2 versus 65.8% at 12 months, respec-
tively [8].

Since there were few gastrointestinal toxicities during
an additional 4 courses of docetaxel, this combination
regimen seemed to be highly tolerable. These results may
have important implications for future adjuvant treat-
ment strategies for stage III gastric cancer.

In Japan, for metastatic or recurrent gastric cancer, S-1
plus cisplatin is now considered to be one of the standard
regimens based on a phase III trial (SPIRITS study) [16].

The results of the SPIRITS study (S-1 vs. S-1 plus cis-
platin) established the superiority of the S-1 plus cisplatin
combination over S-1 monotherapy [15]. The rate of re-
sponse to combination therapy versus monotherapy was
54 versus 31% (p = 0.0018), and the median survival time
was 13.0 versus 11.0 months (p = 0.0366).

S-1 plus Docetaxel for Stage ITI Gastric
Cancer Patients after D2 Gastrectomy

Therefore, S-1 plus cisplatin is considered to be a can-
didate for an experimental arm in the next adjuvant che-
motherapy trial.

More recently, adjuvant chemotherapy studies using
S-1 plus cisplatin have been reported for patients with re-
sected gastric cancer [16, 17]. Five courses of S-1 plus cis-
platin appear to be too toxic as postgastrectomy treat-
ment for clinical stage II/III patients who underwent gas-
trectomy but turned out to be stage IV gastric cancer, so
that the median relative dose intensities of S-1 and cis-
platin were only 37 and 40%, respectively [16]. Moreover,
a feasibility study of adjuvant chemotherapy with 3 cours-
es of S-1 plus cisplatin followed by S-1 monotherapy until
1 year after surgery demonstrated that 3 courses of com-
bined chemotherapy were not feasible because of the high
incidence of grade 3-4 toxicities including neutropenia
(40%), anorexia (28%) and nausea (8%) [17]. In this clini-
cal trial, they suggested the modified protocol, the first
chemotherapy cycle of which consisted of S-1 monother-
apy; then, cisplatin was added to cycles 2, 3 and 4, fol-
lowed by S-1 monotherapy up to 1 year after surgery. This
amended protocol is more feasible than the original pro-
tocol, because of relatively few grade 3-4 toxicities in-
cluding neutropenia (37%), anorexia (8%) and nausea
(3%) and should be considered as a feasible experimental
arm for the next postoperative adjuvant phase III trial
(17].

Nausea and anorexia are commonly observed adverse
reactions after the administration of cisplatin, and dehy-
dration due to impaired oral food intake could increase
the renal toxicity of cisplatin, especially in patients im-
mediately after gastrectomy.

On the other hand, preclinical pharmacokinetic stud-
ies on docetaxel have shown that its hepatobiliary ex-
cretion is the major route of elimination, while renal ex-
cretion is minimal (<5%) [18-20]. Thus, it seems that
docetaxel is a suitable anticancer agent for patients im-
mediately after surgery. Moreover, S-1 plus docetaxel can
be given in outpatient clinics, while S-1 plus cisplatin usu-
ally requires hospitalization to ensure hydration; thus,
the former reduces the inconvenience to both patients
and clinicians.

In both Japan and Korea, phase III studies of S-1 alone
versus S-1 and docetaxel (JACCRO GCO03 study) as che-
motherapy for advanced gastric cancer are ongoing and
the results should be reported soon [21].

If the results of the JACCRO GC03 study are favorable,
it seems that the present regimen will become a promis-
ing candidate for adjuvant chemotherapy in stage III gas-
tric cancer.
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In conclusion, postoperative adjuvant chemotherapy
with S-1 and docetaxel of 4 cycles and S-1 monotherapy
afterwards until 1 year after surgery is considered to be
feasible for patients who have undergone gastrectomy for

gastric cancer.

This should be regarded as a potential experimental
arm together with S-1 plus cisplatin for the next adjuvant
phase I1I study comparing S-1 plus other drug combina-
tion chemotherapy and S-1 alone as adjuvant chemother-
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