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Abstract

Purpose We retrospectively examined the efficacy and
safety of S-1 alone or S-1 plus cisplatin (SP) for elderly
patients with advanced gastric cancer because the benefit of
adding cisplatin in these patients still remains unclear.
Patients and methods Among 175 patients aged 70 years
or older who received S-1 alone or SP as a first-line therapy
between April 2000 and November 2010 at our institution,
104 patients who met eligibility criteria were examined. We
investigated safety and efficacy of S-1 and SP.

Results Among these 104 patients, 73 patients received
S-1 and 31 patients received SP. The median age was
75 years in the S-1 group and 74 years in the SP group. The
response rate was 26.3 % in the S-1 group and 44.0 % in
the SP group. Major grade 3 or higher adverse events were
observed as follows (S-1 vs. SP): nausea (1.4 vs. 16.1 %),
anorexia (16.4 vs. 41.9 %), neutropenia (4.1 vs. 35.5 %),
and febrile neutropenia (0 vs. 9.7 %). The median over-
all survival (OS) was 10.4 months in the S-1 group and
17.8 months in the SP group. Treatment of SP and histol-
ogy of intestinal type were detected as independent, good
prognostic factors in multivariate analysis.

Conclusion SP might improve OS with some added toxic-
ity compared to S-1 alone in elderly patients with advanced
gastric cancer.
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Introduction

Gastric cancer is the fourth most frequent malignant dis-
ease and the second most common cause of cancer-related
deaths in the world (Parkin et al. 2005). In Japan, gastric
cancer has caused the second most frequent cancer-related
deaths, behind lung cancer, since 1999. A total of 23 %
of the Japanese population were aged 65 years or older in
2010, and 39.9 % of the population will be 65 years or older
by 2060. In the last decades, despite the overall decrease in
the rate of gastric cancer, the proportion of elderly among
gastric cancer patients is increasing (Kitamura et al. 1996).
The elderly comprise the most rapidly growing segment of
the population that requires chemotherapy for the treatment
of cancer.

The development of systemic chemotherapy has
improved the survival and quality of life in patients with
gastric cancer compared with best supportive care alone
(Murad et al. 1993; Pyrhonen et al. 1995; Glimelius et al.
1997). In Japan, the JCOG9912 trial showed S-1 to be non-
inferior to continuous infusion of fluorouracil (Boku et al.
2009), and the SPIRITS trial showed a survival benefit
of S-1 plus cisplatin (SP) over S-1 alone (Koizumi et al.
2008). From the results of these phase III trials, SP was rec-
ognized as a standard treatment for advanced gastric can-
cer. A subset analysis of the SPIRITS trial reported that the
hazards ratio (HR) for overall survival (OS) among patients
aged 70 years or older was 0.95 (95 % CI 0.71-1.27), but
this age group comprised only 17 % of all the patients. To
date, although several phase II trials and retrospective stud-
ies on elderly patients have been reported, the most appro-
priate standard chemotherapy for elderly patients remains
unclear (Lee et al. 2008; Koizumi et al. 2010; Xiang et al.
2012; Fonck et al. 2011; Seol et al. 2009; Tsushima et al.
2013).
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Therefore, we retrospectively examined the efficacy and
safety of S-1 alone or SP for elderly patients with advanced
gastric cancer.

Patients and method
Patients

Patients over 70-year old with advanced gastric cancer who
received S-1 or SP as a first-line therapy between April
2000 and November 2010 at our institution were enrolled.
The eligibility criteria were as follows: Eastern Coopera-
tive Oncology Group (ECOG) performance status of 0-2;
adequate organ function with the following laboratory
data: 20,000/mm> > leukocyte count > 4,000/mm°, plate-
let count > 100,000/mm>, hemoglobin >8.0 g/dL, aspartate
aminotransferase (AST) and alanine aminotransferase (ALT)
<100 U/L, total bilirubin <1.5 mg/dL, serum creatinine < the
upper limit of normal (ULN) and creatinine clearance (Ccr)
>50 mL/min, and alkaline phosphatase (ALP) <ULN x 2.

Toxicity and response criteria

We obtained all the clinical data retrospectively from the
medical records. Adverse events were evaluated according
to the National Cancer Institute Common Terminology Cri-
teria for Adverse Events, version 4.0. The tumor response
was evaluated according to Response Evaluation Criteria in
Solid Tumours (RECIST) version 1.0 (Therasse et al. 2000).

Treatment dose and schedule

Patients received S-1 or SP according to the investigators’
choice. The patients receiving SP were administered S-1
orally twice daily for the first 3 weeks of a 5-week cycle,
and cisplatin on day 8 of each cycle. The patients receiv-
ing S-1 alone were administered S-1 orally twice daily for
the first 4 weeks of a 6-week cycle. In each group, the dose
of S-1 was generally decided according to the patient’s
body surface area as follows: less than 1.25 m?, 40 mg;
1.25-1.5 m?, 50 mg; and greater than 1.5 m?, 60 mg. Cispl-
atin was given as an intravenous infusion of 60 mg/m?. The
dose of chemotherapy was allowed to be reduced according
to the physician’s judgment after the first cycle. Treatment
for both groups was continued until progressive disease,
unacceptable toxicity, withdrawal of consent by the patient,
or termination of the treatment by the treating physician.

Statistical analysis

OS was defined as the time from the date of the first
administration of S-1 to the date of death from any cause.
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Progression-free survival (PFS) was defined as the time
from the date of the first administration of S-1 to the date
of progressive disease or death from any cause. Survival
curves were estimated using the Kaplan—-Meier method.

OS was compared between S-1 and SP with baseline prog-
nostic factors adjusted, using Cox proportional hazards model.
Baseline prognostic factors, used as adjusting factors, were
as follows: age (<75 vs. =75 years), sex (male vs. female),
performance status (0 vs. 1-2), alkaline phosphatase (ALP)
(<359 vs. >359 U/L), disease status (recurrence vs. stage
IV), histological type (intestinal type vs. diffuse type), and the
number of metastatic sites (1 vs. >2). Statistical analysis was
performed using SPSS software (SPSS, Inc, Chicago, IL). A p
value <0.05 was considered to be statistically significant.

Results
Patient characteristics

A total of 175 patients over 70-year old received S-1 or SP.
Among them, 104 patients who met the eligibility criteria
of the SPIRITS trial were evaluated (Fig. 1). A total of 73
patients received S-1, and 31 patients received SP. Patient
characteristics are shown in Table 1. The median age was
76 years (range 70—84 years) in the S-1 group and 74 years
(range 70-78 years) in the SP group. In the S-1 group, 14
patients were over 80-year old, but none in the SP group
(p = 0.007) was that old. More patients in the S-1 group
than in the SP group had ECOG performance status of 1 or
2 (64.4vs.35.5 %, p = 0.07).

Treatment and dose of drugs

The median number of treatment cycles was 3 (1-22) in
S-1 and 2 (1-9) in SP. In both groups, 25 % of patients had
a dose reduction after the first cycle due to low creatinine
clearance or older age. The main reason for treatment fail-
ure was disease progression in both groups (n = 44, 60.3 %
and n = 13, 41.9 % in S-1 and SP, respectively), and the
second most frequent reason was adverse events (n = 11,
15.1 % and n = 11, 35.1 % in S-1 and SP, respectively).
The details of the adverse events that caused treatment fail-
ure were as follows: anorexia (n = 4), diarrhea (n = 1),
rash (n = 2), stomatitis (n = 2), abdominal pain (n = 1),
and pneumonia (n = 1) in the S-1 group and renal dys-
function (n = 2), anorexia (n = 5), diarrhea (n = 1), rash
(n = 1), and neuropathy (n = 2) in the SP group.

Adverse events

Table 2 shows adverse events. The SP group had a higher
incidence of grade 3 or 4 hematological toxicity than did
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Fig. 1 Patient selection

Patients over 70 years old received first-line chemotherapy

(n=175)

Excluded patients (n=71)

Cr>1.2 mg/dL or Cecr <50 mL/min (n=44)
Peritoneal lavage cytology positive only (n=10)
ALP < ULNX 2 (n=6)
WBC<4100/mm? (LLN) (n=5)

Hb <8 g/dL (n=4)
T-Bil >1.5 mg/dL (n=1)
AST >100 U/L (n=1)

S-1 alone (n=73)

S-1 plus cisplatin (n=31)

Table 1 Patient characteristics

Table 2 Adverse events

Characteristics S-1(n=173) SP (n = 31)
Gender

Male/female 50/23 21/10
Age

Median (range) 76 (70-84) 74 (70-78)

70-74/75-79/>80 years 31/28/14 17/14/0
ECOG PS

0/1/2 26/44/3 20/10/1
Disease status

Stage I'V/recurrent 54/19 27/4
Histology

Intestinal/diffuse 33/39 11720
Primary tumor

Present/absent 39/34 2477
Number of metastatic sites

172/=3 48/19/6 217713

ECOG PS Eastern Cooperative Oncology Group performance status

the S-1 group. Severe anorexia and anemia occurred often
in the SP group (anorexia, S-1 16.4 %/SP 41.9 %; and nau-
sea, S-1 1.4 %/SP 16.1 %). There was no treatment-related
death in either group.

Response and survival

A total of 57 patients in the S-1 group and 25 patients
in the SP group had measurable lesions. The response
rate was 26 % in the S-1 group (95 % CI 1540 %) and
44 % in the SP group (95 % CI 24-65 %; Table 3). The

S-1(n=73) SP (n =31)

All grades Grade 3/4 All grades Grade 3/4
Leucopenia 32(44%) O 2071 %) 723 %)
Neutropenia 27(37%) 34 %) 2071 %) 1136 %)
Anemia 67092 %) T(10%) 30097 %) 723 %)
Thrombocytopenia 10 (14 %) 0O 23 (74 %) 3 (10 %)
Febrile neutropenia 0 0 3 (10 %) 3 (10 %)
Anorexia 59 (81 %) 12 (16 %) 31 (100 %) 13 (42 %)
Nausea 40055%) 1% 27@8T%) 5(16%)
Fatigue 6488%) 34 %) 29094 %) 27T %)
Vomiting 11(15%) 0 11 (35 %) 0
Pigmentation 36(49%) O 9 (29 %) 0
Diarrhea 39(53%) 3@ %) 1961 %) 2(7%)
Stomatitis 24(33%) 2(3%) 8(26%) 13 %)
Hand-foot syndrome 18 (25 %) O 4 (13 %) 0
Increased creatinine 1 (1 %) 0 10 (32 %) 13 %)

median follow-up period was 10.4 months (95 % CI 8.5—
12.3 months) in the S-1 group and 19.6 months (95 %
CI 16.8-22.5 months) in the SP group. The median OS
tended to be longer in the SP group than in the S-1 group
(10.4 months [95 % CI 8.4—12.4 months] in the S-1 group
vs. 17.8 months [95 % CI 15.0-20.6 months] in the SP
group; Fig. 2). The median PFS was 5.6 months [95 % CI
4.6-6.7 months] in the S-1 group and 7.7 months [95 %
CI 4.2-11.1 months] in the SP group (Fig. 3). Subsequent
chemotherapy was given to 39 patients (53.4 %) in the
S-1 group: paclitaxel (n = 20), irinotecan plus cisplatin
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Table 3 Efficacy

Table 4 Analysis of clinical parameters predicting overall survival

S-1(n=57) SP (n = 25)
CR 0 1
PR 15 10
SD 18 11
PD 17 1
NE 7 2

Response rate 26 % (95 % CI 15-40 %) 44 % (95 % CI 24-65 %)

CR complete response, PR partial response, SD stable disease, PD
progressive disease, NE not evaluable

Survival rate

1.0 % SP
""" S-1
0.8 4
0.6 +
0.4 4
0.2
0
0 6 12 18 24 30 36 42 months

Fig. 2 Overall survival in S-1 group (n = 73) and SP group (n = 31):
10.4 months in S-1 group versus 17.8 months in SP group

Survival rate

1.0 4 sp
S-1
0.8 «
0.6 «
0.4 «
0.2 «
0 - - - - - -
0 6 12 18 24 30 36 42 months

Fig. 3 Progression-free survival in S-1 group (n = 73) and in SP
group (n = 31): 5.6 months in S-1 group versus 7.7 months in SP
group

(n = 10), methotrexate plus fluorouracil (n = 3), fluoroura-

cil (n = 3), and other (n = 3), and to 17 patients (54.8 %)
in the SP group: S-1 (n = 8), paclitaxel (n = 4), irinotecan
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Variables® Multivariate analysis
HR 95%Cl p value

Treatment (SP vs. S-1) 0.45 0.25-0.81 0.007
Age (<75 vs. =75) 0.65 0.41-1.03 0.065
Sex (male vs. female) 1.03  0.64-1.66 0.895
PS (0 vs. 1-2) 0.99 0.63-1.56 0.963
ALP (<359 vs. >359 U/L)° .12 0.64-2.23 0.584
Number of metastasis site (1 vs. >2) 1.10 0.67-1.82 0.702
Disease status (recurrent vs. stage IV)  1.09  0.62-1.89  0.774
Histology (intestinal vs. diffuse) 0.59 0.37-0.94 0.028

HR hazard ratio, ALP alkaline phosphatase
# Right-hand sides were used as the reference groups
® ALP (359 U/L) was the upper limit of normal

(n = 3), and others (n = 2). Two patients in the SP group
who had only para-aortic lymph node metastasis received
curative surgery.

Clinical factors predicting OS were analyzed (Table 4).
All clinical parameters were included in a multivariate
analysis. Treatment and histology were detected as an inde-
pendent prognostic factor.

Discussion

This retrospective study showed that SP may provide
increased efficacy compared to S-1 alone in advanced gas-
tric cancer patients aged 70 years or older. The median OS
was 10.4 months for the S-1 group and 17.8 months for the
SP group.

Several phase II studies and retrospective studies
on elderly gastric cancer patients have been reported.
Among these studies, oral fluoropyrimidine alone pro-
vided a median PFS of 3.9-5.2 months and a median OS
of 8.1-15.7 months (Lee et al. 2008; Koizumi et al. 2010;
Tsushima et al. 2013). Combination therapy with fluoro-
pyrimidine and platinum provided a median PFS of 5.0—
7.0 months, with a median OS of 9.6—-14.4 months (Xiang
et al. 2012; Fonck et al. 2011; Seol et al. 2009; Tsushima
et al. 2013). Combination chemotherapy with fluoropyrimi-
dine and platinum may provide better benefit compared to
fluoropyrimidine alone for both elderly and young patients.

More patients in the SP than in the S-1 group had grade
3 or higher hematological and gastrointestinal adverse
events. In our study, elderly patients in both the S-1 and
SP groups developed more frequently hematological and
gastrointestinal adverse events than did patients aged 20—
74 years in the SPIRITS trial. The percentage of patients
withdrawn from SP due to adverse events was slightly
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higher in the present study than it was in the SPIRITS trial
(35 % in our study and 28 % in the SPIRITS trial; Koi-
zumi et al. 2008). Elderly cancer patients generally have
reduced renal function (Launay-Vacher et al. 2007). It has
been reported that patients with low creatinine clearance
had serious adverse events because S-1 is a renally excreted
drug, and cisplatin is a well-known nephrotoxic drug (Chen
et al. 2011; Nagashima et al. 2005).

According to the results of a multivariate analysis of OS,
histology was also detected as an independent prognostic
factor. The diffuse type is generally considered to be an
unfavorable factor related to shorter survival in advanced
gastric cancer. In the subset analysis of the JCOG 9912
trial, the patients with diffuse type who received S-1 or cis-
platin plus irinotecan had shorter survival than did those
with the intestinal type (Boku et al. 2009). However, in sub-
group analyses of the SPIRITS trial, both S-1 and SP were
effective without regard to histological type. This study
was retrospective, so patient characteristics were not well
balanced between the two groups. In this study, 44 patients
had intestinal type (33/11; S-1/SP) and 59 patients had dif-
fuse type (39/20; S-1/SP) of advanced gastric cancer. This
study also demonstrated the significance of histology as an
independent poor prognostic factor in elderly patients.

This study had some limitations. First, the number of
patients who received SP was too small to compare with
those in the S-1 group. The result of the SPIRITS trial was
reported at the 2007 Annual Meeting of the American Soci-
ety of Clinical Oncology, whereas our study was conducted
during a period (from 2000 to 2010) where SP had not
been established as a standard first-line therapy. Second,
the patients’ ages were different in the two groups. SP was
not selected for patients aged 80 years or older (p = 0.007).
Finally, patients with performance status of 1 or 2 tended to
be selected to S-1 alone more frequently than to SP because
physicians judged that SP was too toxic for patients with
poor performance status.

The individual’s level of functioning is an important fac-
tor to consider when weighing the risks and benefits of a
treatment for elderly patients with cancer. In our institution,
patients who had good performance status were selected.
However, the important parameters for elderly cancer
patients are not only performance status but also complica-
tions, cognitive function, and physical condition. Recently,
geriatricians performed a comprehensive geriatric assess-
ment (CGA) that measured independent clinical predic-
tors of morbidity and mortality in older adults with cancer
(Hurria et al. 2005, 2011; Extermann and Hurria 2007). It
is expected that CGA typically will be used in daily oncol-
ogy practice to assist in decision-making. Hence, assess-
ment of CGA in a clinical trial is expected to result in the
administration of standard chemotherapy to elderly and eli-
gible patients with cancer.

In conclusion, SP tended to improve PFS and OS in
elderly patients compared to S-1 alone, although the toxic
effects of SP were more serious than those of S-1 alone. We
think that SP treatment should be limited to elderly patients
who have performance status of O or 1 because there
are few data about the safety of SP treatment for elderly
patients with performance status of 2. A feasible regimen
that would not decrease the efficacy was needed for elderly
patients. A multicenter phase II study that validates a modi-
fied SP treatment based on creatinine clearance is ongoing.
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