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Abstract
Background Fluoropyrimidine and platinum combination is the standard treatment for advanced or recurrent gastric can-
cer (AGC). However, fluoropyrimidine monotherapy is commonly used for elderly patients with AGC because of its good 
tolerability.
Methods In this multicenter retrospective study, we collected clinical data of AGC patients aged 70 years or older, treated 
with S-1 alone or S-1 plus cisplatin (SP) as the first-line treatment between January 2009 and December 2011. Propensity 
score matched cohorts (PSMC) were used for reducing the confounding effects to compare efficacy and safety between the 
two treatment groups. Cox regression analysis was performed to clarify the prognostic factors.
Results PSMC (n = 109 in each group) were selected from among 444 eligible patients (S-1 group, 210; SP group, 234); 
the S-1 group included more patients deemed unfit for intensive chemotherapy than the SP group (e.g., higher age, poorer 
PS, poor renal function). In the PSMC, patients’ characteristics were comparable between groups, except the male ratio (S-1 
group, 64.2%; SP group, 77.1%; p = 0.04). No significant differences were observed in either overall survival [hazard ratio 
(HR) 0.93, p = 0.63] or progression-free survival (HR 1.09, p = 0.61). Severe adverse events (AEs) and hospitalization due 
to AEs were more frequent in the SP group than in the S-1 group (p < 0.001 each).
Conclusion Our findings do not support the survival benefit of SP over S-1 in elderly patients with AGC. We are now con-
ducting a prospective comparative study to optimize treatment strategy and explore applicability of the geriatric assessment 
for these patients.
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Introduction

Gastric cancer is the fourth most common cancer and the 
second leading cause of cancer deaths worldwide [1]. 
Recently, the number of elderly patients with gastric cancer 
has increased. In 2010, the incidence of gastric cancer in 
patients aged 70 years or older was estimated to be 75,000 
per year, which accounted for 60% of the total number of 
patients with this cancer in Japan [2]. The mortality rate in 
elderly Japanese patients in 2013 was estimated to be 35,000 
per year, which accounted for approximately 70% of the total 

Electronic supplementary material The online version of this 
article (http s://doi.org/10.1007 /s101 20-018-0797 -y) contains 
supplementary material, which is available to authorized users.

 * Akitaka Makiyama 
 makiyama20@hotmail.com

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s10120-018-0797-y&domain=pdf
https://doi.org/10.1007/s10120-018-0797-y


793First-line chemotherapy with S-1 alone or S-1 plus cisplatin for elderly patients with advanced…

1 3

deaths among patients with gastric cancer [2]. NCCN guide-
line for older adult oncology describes approach to decision 
making in cancer treatment for elderly patients [3]. In this 
approach, assessment of capability to make decision and 
patient’s treatment goal and value are most important. On 
the other hand, the standard chemotherapy for young patients 
might be very toxic for the elderly patients because of organ 
dysfunction or comorbidity even if they are regarded as tol-
erable for chemotherapy.

Doublet chemotherapy using fluoropyrimidine and plati-
num have been worldwide used as first-line regimens for 
patients with advanced gastric cancer (AGC) [4]. In Japan, 
doublet chemotherapy with S-1 plus cisplatin (SP) has been 
recognized as the standard first-line chemotherapy regimen 
for advanced gastric cancer based on the results of phase 
III trials [5, 6]. Patients over 75 years of age were excluded 
from these trials. Although a subgroup analysis of patients 
aged under 60 years in the SPIRITS trial that compared 
S-1 with SP showed better overall survival (OS) in the SP 
group [hazard ratio (HR) 0.75, 95% confidence interval (CI) 
0.61–0.92], the other subgroups of patients aged 60–69 years 
(HR 0.98, 95% CI 0.82–1.17) and 70–74 years (HR 0.95, 
95% CI 0.71–1.27) demonstrated similar survival between 
the S-1 and SP groups [6]. Two small retrospective stud-
ies comparing S-1 with SP for the patients with AGC older 
than 70 years have also been reported without adjusting 
the effects of confounding factors [7, 8]. While one study 
showed better efficacy of SP, the other did not, although both 
studies reported that SP showed more severe toxicities than 
S-1. These findings suggest that the addition of cisplatin to 
S-1 may not be beneficial compared with S-1 alone in elderly 
patients with AGC, especially those aged 70 years or older. 
To date, large-scale randomized study for elderly patients 
with AGC has not been conducted, and standard therapy has 
yet to be established.

In this multicenter retrospective study, to explore the fea-
sible treatment for elderly patients with AGC, we compared 
efficacy and safety between S-1 and SP regimens using pro-
pensity score matched analysis that can reduce the confound-
ing effects of patients’ background factors.

Patients and methods

Patients

The subjects of this study were registered and retrospec-
tively reviewed from patients with AGC who received 
the first-line chemotherapy in the clinical practice setting 
between January 2009 and December 2011 at the 29 medi-
cal centers participating in the West Japan Oncology Group 
(WJOG). The selection criteria were: (1) aged 70 years 
or older; (2) histologically proven metastatic or recurrent 

gastric adenocarcinoma; (3) measurable or assessable lesion 
according to the Response Evaluation Criteria in Solid 
Tumor (RECIST) version 1.1 [9]; (4) Performance Status 
(PS) score of 0–2; (5) treatment with S-1 monotherapy or 
SP; and (6) no prior chemotherapy, except adjuvant chemo-
therapy with S-1 alone completed more than 24 weeks prior 
to the confirmation of relapse. Patients who received tras-
tuzumab, and those with active multiple primary cancers, 
brain metastasis, and massive pleural effusion or ascites, 
requiring intensive treatment, were excluded from the study. 
The present study was approved by the institutional review 
board in each institution.

Treatment

All patients received systemic chemotherapies with SP or 
S-1 as the first-line treatment. Patients in the S-1 group 
received S-1 (40–60 mg, twice daily, depending on the body 
surface area of the patient) administered orally on days 1–28, 
repeated every 6 weeks. Patients in the SP group received 
the same dose of S-1 administered orally on days 1–21, and 
60 mg/m2 cisplatin on day 8, repeated every 5 weeks. Dose 
reductions, treatment delays, and modification of treatment 
schedule (i.e., S-1 administered orally from day 1–14 every 
3 weeks) were performed by physician’s decision consider-
ing adverse events (AEs). The treatments were continued 
until disease progression, unacceptable toxicity, or patient 
refusal.

Assessments

Collected data regarding patients’ characteristics before the 
initiation of chemotherapy included age, sex, PS, labora-
tory tests, diseases status (recurrent or unresectable), prior 
gastrectomy, metastatic sites, and histological type. For 
the assessment of the vulnerability of the elderly patients, 
comorbidities and any relevant medications were surveyed. 
The administration doses, schedules of S-1 and SP treat-
ments, treatment efficacy, and AEs were reviewed. The 
tumor response was assessed using computed tomography, 
gastrointestinal endoscopy, and/or magnetic resonance imag-
ing. Response was evaluated according to the RECIST ver. 
1.1 by the physician of each institution. The worst grade for 
each AE during the entire treatment period was evaluated 
according to the Common Terminology Criteria of Adverse 
Events ver. 4.0. The reasons for the termination of each drug 
and the subsequent therapies were also reviewed.

Statistics

Patients’ characteristics were summarized using descrip-
tive statistics or contingency tables. A Chi square test was 
used to compare the variables between the two groups. 
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A propensity score method was applied to reduce selec-
tion bias for comparisons between the treatment arms, 
and logistic regression model was used to calculate pro-
pensity scores for the patients. Propensity score match-
ing was performed in the ratio 1:1 using a caliper width 
of 0.1. OS, progression-free survival (PFS), and time 
to treatment failure (TTF) curves were estimated by the 
Kaplan–Meier method, and their 95% CIs were estimated 
using the Brookmeyer and Crowley method. The prognos-
tic factors for OS were assessed using the Cox propor-
tional hazards models with backward elimination method. 
OS was defined as the period from the date of chemo-
therapy initiation to the date of death from any cause. PFS 
was defined as the period from the date of chemotherapy 
initiation to the date of tumor progression or death from 
any cause. TTF was defined as the period from the ini-
tiation of the therapy to the last day of administration of 
S-1. P values correspond to two-sided tests, and statistical 
significance was considered as < 0.05. Factors included 
in multivariate analysis for adjusting patient background, 
OS, and PFS are listed in Appendix Table 1. Statistical 
analyses were performed using SAS 9.4 software (SAS 
Institute, Cary, NC, USA) and IBM SPSS Statistics for 
Windows, version 23 (IBM Corp., Armonk, N.Y., USA).

Results

Patients’ characteristics of the original cohort 
and propensity score matched cohort (PSMC)

A total of 464 patients with AGC were initially registered; 
among whom 20 were excluded for the following reasons: 
treatment outside of the pre-specified period (n = 10), ineli-
gible treatment history (n = 3), unknown histology (n = 2), 
unknown PS (n = 1), double cancer (n = 1), duplicate reg-
istration (n = 1), less than 70 years of age (n = 1), and lost 
to follow-up (n = 1). Finally, 444 patients were included in 
the analysis (Fig. 1).

S-1 or SP was administered to 210 (47.3%) and 234 
(52.7%) patients, respectively (Table 1). The median age of 
S-1 group and SP group were 77 and 73 years, respectively. 
The number of patients aged 70–74 years was 56 (26.7%) in 
the S-1 group, and 163 (69.7%) in the SP group (p < 0.001). 
The S-1 group included more patients with unfavorable PS 
(p < 0.001), comorbidities (p < 0.001), medications for 
comorbidities (p < 0.05), low renal function (p < 0.01), and 
prior gastrectomy (p < 0.01) than the SP group. Addition-
ally, peritoneal metastasis was more frequently observed in 
the SP group than in the S-1 group (p < 0.01). Patients in 
the S-1 group did not receive cisplatin for the following rea-
sons: older age (54.3%), low creatinine clearance (11.4%), 
poor PS (7.6%), comorbidities (7.1%), and other reasons 

Fig. 1  Patient flow diagram. SP 
S-1 plus cisplatin, PS Eastern 
Cooperative Oncology Group 
performance status

SP group
n=234

S-1 group
n=210

Elderly patients with advanced gastric cancer
Aged ≥70 years, PS 0-2, 

No history of prior chemotherapy (n = 464)

Ineligible for this study
Treatment outside of the pre-specified period (n = 10)
Prohibited treatment history (n = 3)
Unknown histology (n = 2)
Unknown PS (n = 1)
Double cancer (n = 1)
Duplicate registration (n = 1)
Less than 70 years of age (n = 1)
Loss to follow-up (n = 1)

Original cohort (n = 444)

Propensity score matched cohort (n = 218)

SP group
n=109

S-1 group
n=109
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Table 1  Patients’ characteristics of the original cohort and propensity score matched cohort

Characteristics Original cohort Propensity score matched cohort

S-1 SP S-1 SP

(n = 210) (n = 234) (n = 109) (n = 109)

n (%) n (%) p value n (%) n (%) p value

Age (years)
 Median (range) 77 (70–86) 73 (70–86) 76 (70–86) 75 (70–84)
 < 75 56 (26.7) 163 (69.7) 48 (44.0) 48 (44.0)
 ≥ 75 154 (73.3) 71 (30.3) <0.001 61 (56.0) 61 (56.0) 1.00

Sex
 Male 142 (67.6) 174 (74.4) 70 (64.2) 84 (77.1)
 Female 68 (32.4) 60 (25.6) 0.12 39 (35.8) 25 (22.9) 0.04

Performance status
 0 56 (26.7) 114 (48.7) 42 (38.5) 43 (39.4)
 ≥ 1 154 (73.3) 120 (51.3) <0.001 67 (61.5) 66 (60.6) 0.89

Body mass index
 Median 20.8 20.9 20.4 21.0
 Range 13.6–34.1 15.4–30.9 14.1–31.2 15.4–27.4

Creatinine clearance
 < 50 ml/min 56 (26.7) 35 (15.0) 27 (24.8) 27 (24.8)
 ≥50 ml/min 152 (72.4) 199 (85.0) 82 (75.2) 82 (75.2)
 Unknown 2 (1.0) 0 (0.0) <0.01 0 (0.0) 0 (0.0) 1.00

Number of comorbidity
 Median (range) 1 (0-5) 1 (0-5) 1 (0-5) 1 (0-5)
  0 50 (23.8) 91 (38.9) 33 (30.3) 32 (29.4)
  1 82 (39.0) 69 (29.5) 40 (36.7) 36 (33.0)
  >2 78 (37.1) 74 (31.6) <0.01 36 (33.0) 41 (37.6) 0.76

 Comorbidity
  Yes 160 (76.2) 143 (61.1) 76 (69.7) 77 (70.6)
  No 50 (23.8) 91 (38.9) <0.001 33 (30.3) 32 (29.4) 0.88

 Medication for comorbidity
  Yes 138 (65.7) 127 (54.3) 67 (61.5) 66 (60.6)
  No 72 (34.3) 107 (45.7) <0.05 42 (38.5) 43 (39.4) 0.90

Histology
 Intestinal 97 (46.2) 105 (44.9) 52 (47.7) 48 (44.0)
 Diffuse 111 (52.9) 126 (53.8) 57 (52.3) 58 (53.2)
 Others 2 (1.0) 3 (1.3) 0.92 0 (0.0) 3 (2.8) 0.26

Prior gastrectomy
 Yes 67 (31.9) 49 (20.9) 35 (32.1) 35 (32.1)
 No 143 (68.1) 185 (79.1) <0.01 74 (67.9) 74 (67.9) 1.00

Adjuvant chemotherapy
 Yes 9 (4.3) 12 (5.1) 7 (6.4) 9 (8.3)
 No 200 (95.2) 222 (94.9) 101 (92.7) 100 (91.7)
 Unknown 1 (0.5) 0 (0.0) 0.52 1 (0.9) 0 (0.0) 0.53

Number of metastatic sites
 Median (range) 2 (1-4) 2 (1-4) 2 (1-4) 2 (1-4)
  1 92 (43.8) 74 (31.6) 43 (39.4) 40 (36.7)
  2 86 (41.0) 113 (48.3) 50 (45.9) 52 (47.7)
  ≥3 31 (14.8) 46 (19.7) 15 (13.8) 16 (14.7)

 Unknown 1 (0.5) 1 (0.4) 0.08 1 (0.9) 1 (0.9) 0.98
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(14.8%) (Appendix Table 2). Comorbidities were reported 
in 303 patients (68.2%) (Appendix Table 3). More patients 
in the SP group had hypertension (p < 0.01) than in the S-1 
group. These data clearly show that there were substantial 
differences in the patients’ backgrounds between the two 
groups. The median OS was 11.5 months in the S-1 group 
and 16.2 months in the SP group in the original entire cohort 
(p = 0.01).

Propensity scores were calculated using the five baseline 
variables; age (74 years or younger vs. 75 years or older), 
PS (0 vs. 1–2), comorbidities (±), prior gastrectomy (±), 
and peritoneal metastasis (±), which differed significantly 
between the two groups. One hundred and nine patients in 
each group were matched by propensity score (Fig. 1). In 
the PSMC, there was no difference in patients’ background 
between the two groups, apart from the sex ratio (p = 0.04) 
(Table 1).

Treatments in the PSMC

In the PSMC, the initial dose of S-1 was reduced in 47 
patients (43.1%) in the S-1 group, whereas the initial dose 
of S-1 and cisplatin was reduced in 26 patients (23.9%) and 
30 patients (27.5%) in the SP group, respectively (Appen-
dix Table 4). The reasons for initial dose reduction of S-1 
in the S-1 group were low creatinine clearance (46.8%), 
older age (34.0%), poor PS (6.4%), comorbidities (2.1%), 
and other reasons (4.3%), whereas patients in the SP group 
required initial dose reduction for low creatinine clearance 
(53.8%), older age (19.2%), poor PS (7.7%), and other rea-
sons (11.5%). Dose reduction of S-1 was required in 26 
patients (23.9%) in the S-1 group and 50 patients (45.9%) in 
the SP group during the entire treatment period (p < 0.001), 

whereas 31 patients (28.4%) in the SP group required dose 
reduction of cisplatin. Treatment was terminated in almost 
all patients (95.9%).

The median TTF was 5.1 months in the S-1 group and 
5.8 months in the SP group (HR 0.80, 95% CI 0.60–1.06, 
p = 0.12). The median time from the starting date of chemo-
therapy to the last dosage of cisplatin in the SP group was 
3.7 months (95% CI 2.5–4.8). The reasons for treatment dis-
continuation in the S-1 and SP groups were disease progres-
sion (70.6 and 73.4%), AEs (11.9 and 11.0%), patient refusal 
(4.6 and 1.8%), worsening of comorbidity (0.9 and 0.9%), 
physician’s decision (2.8 and 5.5%), death during treatment 
(0.9 and 3.7%), and other reasons (0.9 and 2.8%), respec-
tively (Appendix Table 5). Subsequent chemotherapies were 
administered to 46 patients of the S-1 group (42.2%) and 
72 patients of the SP group (66.1%) (p < 0.01) (Appendix 
Table 6).

Efficacy in the PSMC

The median follow-up time was 26.2  months (95% CI 
25.5–27.0) in the S-1 group and 31.3  months (95% CI 
26.5–36.2) in the SP group. In the S-1 and SP groups, the 
overall response rates were 27.5 and 41.4% (p = 0.06), and 
the disease control rates were 71.3 and 85.1% (p = 0.03), 
respectively (Appendix Table 7). The median PFS was 
6.3 months in the S-1 group and 7.9 months in the SP group 
(HR 1.09, 95% CI 0.79–1.49, p = 0.61) (Fig. 2a). In the 
S-1 and SP groups, the PFS rate at 6 months was 53.1 and 
59.7%, and that at 12 months was 32.2 and 31.1%, respec-
tively. The median OS was 13.9 months in the S-1 group and 
17.1 months in the SP group (HR 0.93, 95% CI 0.68–1.27, 
p = 0.63) (Fig. 2b). Survival at 6 months was 82.5 and 

Table 1  (continued)

Characteristics Original cohort Propensity score matched cohort

S-1 SP S-1 SP

(n = 210) (n = 234) (n = 109) (n = 109)

n (%) n (%) p value n (%) n (%) p value

 Target lesion
  Yes 159 (75.7) 175 (74.8) 80 (68.4) 87 (74.4)
  No 51 (24.3) 59 (25.2) 0.82 29 (24.8) 22 (18.8) 0.26

Site of metastasis
 Liver 86 (41.0) 89 (38.0) 0.53 45 (38.5) 36 (30.8) 0.21
 Peritoneum 82 (39.0) 122 (52.1) <0.01 49 (41.9) 49 (41.9) 1.00
 Lung 14 (6.7) 15 (6.4) 0.91 8 (6.8) 8 (6.8) 1.00
 Lymph node 155 (73.8) 188 (80.3) 0.10 75 (64.1) 85 (72.6) 0.13
 Bone 6 (2.9) 8 (3.4) 0.74 3 (2.6) 3 (2.6) 1.00
 Others 16 (7.6) 18 (7.7) 0.98 10 (8.5) 7 (6.0) 0.45

SP S-1 + cisplatin
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86.9%, and at 12 months was 59.3 and 63.4% in the S-1 and 
SP groups, respectively.

Safety in the PSMC

Any grade 3 or 4 AE was observed in 27.5% of the 
S-1 group patients and 49.5% of the SP group patients 
(p < 0.001) (Table 2). In the S-1 and SP groups, grade 3 
or 4 leukopenia was observed in 1.8 and 11.0% (p = 0.01), 
neutropenia in 6.4 and 20.2% (p < 0.01), and anemia in 
8.3 and 19.3% (p = 0.02) of patients, respectively. In terms 
of non-hematological toxicity, grade 3 or 4 anorexia was 
more frequently observed in the SP group (19.3%) than 
in the S-1 group (10.1%). Even though there were no 
treatment-related deaths in either treatment arms, hospi-
talization due to severe AEs occurred in 6.4% of patients 
in the S-1 group vs. 29.4% of patients in the SP group 

(p < 0.001). These observations strongly suggested that 
patients in the SP group experienced more severe AEs than 
those in the S-1 group.

Multivariate analyses in the PSMC

In the multivariate Cox proportional hazards regression 
analysis (Table 3), patients with a PS score 0 (vs. 1–2) (HR 
0.65, 95% CI 0.46–0.91, p = 0.01) and normal range of 
C-reactive protein (CRP) (vs. abnormal range) (HR 0.61, 
95% CI 0.43–0.86, p < 0.01) were associated with better 
OS. Treatment regimen was not significantly associated with 
better OS. Patients with a PS 0 (vs. 1–2) (HR 0.68, 95% CI 
0.50–0.93, p = 0.01), number of metastases 0–1 (vs. 2 or 
more) (HR 0.67, 95% CI 0.49–0.91, p = 0.01) showed a 
significant correlation with favorable PFS.

Fig. 2  Propensity score 
matched Kaplan–Meier survival 
analysis comparing the S-1 
group (n = 109) vs SP group 
(n = 109). a progression-free 
survival, b overall survival. SP, 
S-1 plus cisplatin
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Discussion

In the present study, we collected clinical data from a large 
cohort of elderly AGC patients including both tolerable 
and intolerable for doublet chemotherapy. It was clear that 
the patients treated with S-1 alone were more fragile than 
those treated with SP in the originally collected patient 
cohort. Under such conditions, it could be easily expected 
that the patients of the SP group would show significantly 
longer OS than the patients of the S-1 group (p = 0.01) in 
the original entire cohort. Adopting the propensity score 
matching method to maximize the comparability, we com-
pared the efficacy and safety between the S-1 monotherapy 
and SP groups in the patients who were considered to be 

tolerable to either regimen. As a result, there were no dif-
ferences in TTF, PFS, and OS between the groups. It has 
been reported that a doublet chemotherapy of docetaxel 
plus cisplatin has failed to demonstrate survival advan-
tages over docetaxel monotherapy in a phase III study 
(JCOG0803/WJOG4307L) for stage III, IV or recurrent 
non-small cell lung cancer patients aged 70 years or older 
[10]. Similarly, our results suggested that additional cispl-
atin might not be beneficial for survival of elderly patients 
with AGC.

In this study, SP showed a trend of higher response and 
disease control rates than S-1 alone, whereas there were no 
significant differences in TTF, PFS, and OS between the two 
groups. This indicates that cisplatin works favorably for tran-
sient tumor shrinkage and stability, but may not contribute 
to prolongation of survival in elderly AGC. The duration of 
administration of cisplatin in the present study (3.7 months) 
was relatively shorter than that in the SPIRITS trial, in 
which the median number of cycles of SP was four cycles 
(corresponding to about 4.6 months) [6]. In addition, the 
initial dose of cisplatin was reduced in 30 patients (27.5%) 
of the SP group. Although the precise relative dose intensity 
of each drug could not be obtained due to lack of precise 
information about drug delivery in both treatment groups of 
this study, short duration and/or decreased dose of cisplatin 
might result in no survival benefit over S-1 in our elderly 
patients with relatively good medical condition. The reasons 
for the treatment discontinuation were similar between the 
two groups, yet patients in the SP group were more likely 
to receive subsequent chemotherapy than those in the S-1 
group. This may be associated with the higher response rate 
of the SP. It has been reported that the prognostic factors 
before the initiation of chemotherapy, such as PS, number 
of metastatic sites, and presence of peritoneal metastasis, 
affect survival after failure of the first-line chemotherapy 
[11]. These factors before the first-line chemotherapy were 
adjusted in the PSMC, but some unknown differences might 
remain in patients’ physical condition. It was also unclear 
how the patients’ socio-psychological condition after expe-
riencing efficacy and toxicities in the first-line treatment 
influenced on the acceptance and willingness for subsequent 
therapy between the groups.

In the multivariate analysis of the PSMC, good PS, and 
normal serum ranges of CRP were shown to have strong 
correlations with the OS. Considering that PS has been 
generally recognized as the most important prognostic fac-
tor for OS in previous reports for patients with AGC [12, 
13], CRP seems to be a specific prognostic factor in elderly 
patients with AGC because CRP is used in many other geri-
atric scores [14, 15]. These factors were well balanced in 
our PSMC.

The incidence of severe AEs generally increased in the 
elderly patients because of lower organ function. It has been 

Table 2  Adverse events of the propensity score matched cohort

SP S-1 + cisplatin, G CTCAE grade, AE adverse event

S-1 SP

(n = 109) (n = 109)

G >3 (%) G >3 % p value

Any G ≥3 30 (27.5) 54 (49.5) <0.001
Hematological
 Leucopenia 2 (1.8) 12 (11.0) 0.01
 Neutropenia 7 (6.4) 22 (20.2) <0.01
 Anemia 9 (8.3) 21 (19.3) 0.02
 Thrombocytopenia 2 (1.8) 6 (5.5) 0.28

Non-hematological
 Nausea 4 (3.7) 8 (7.3) 0.37
 Anorexia 11 (10.1) 21 (19.3) 0.06
 Diarrhea 2 (1.8) 6 (5.5) 0.28
 Mucositis 0 (0.0) 2 (1.8) 0.48
 Fatigue 3 (2.8) 8 (7.3) 0.22
 Febrile neutropenia 1 (0.9) 4 (3.7) 0.37
 Creatinine increased 0 (0.0) 1 (0.9) 1.00
 Hospitalization due to AE 7 (6.4) 32 (29.4) <0.001

Table 3  Multivariate analysis of predictive factors for OS and PFS in 
the propensity score matched cohort

OS overall survival, PFS progression-free survival, PS Eastern Coop-
erative Oncology Group performance status, HR hazard ratio, CI con-
fidence interval

HR 95% CI p value

Multivariate analysis for OS
 PS 0 vs ≥ 1 0.65 0.46 0.91 0.01
 CRP < ULN vs > ULN 0.61 0.43 0.86 <0.01

Multivariate analysis for PFS
 PS 0 vs ≥ 1 0.68 0.50 0.93 0.01
 No. of metastasis ≤ 1 vs ≥ 2 0.67 0.49 0.91 0.01
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reported that severe AEs occur more within the SP group 
than within the S-1 group in previous retrospective studies 
[7, 8]. Furthermore, in this PSMC study, severe bone mar-
row suppression was more frequently observed in the SP 
group than in the S-1 group, and hospitalization due to AEs 
was astonishingly observed 5 times more. Although initial 
dose reduction rate of S-1 in the S-1 group was higher than 
in the SP group, it might be suggested that S-1 treatment is 
safer and more tolerable than the SP treatment in this PSMC. 
Based on these results, there could be no impact of adding 
cisplatin over S-1 from the aspect of both efficacy and safety 
for elderly patients with AGC.

There were two major limitations of the present study. 
The study cohort included a variety of patients with different 
clinical characteristics because of its retrospective nature, 
and could not exclude a selection bias of treating physicians 
in clinical decision, whether or which systemic chemother-
apy could be administered to the elderly patients with AGC. 
The reasons for not using cisplatin with S-1 depended on 
the patients’ background, such as age, PS, comorbidity, and 
renal function. Another limitation is the lack of information 
related to validate geriatric scores. Whether fit or unfit for 
intensive chemotherapy, patients cannot be evaluated only 
on the basis of chronological age. The geriatric assessment is 
needed because of the extreme diversity of the elderly popu-
lation. The tolerability of chemotherapy for elderly patients 
is associated with renal function, medication, comorbidity, 
and family support [16–18]. These factors, in particular, 
hamper the development of a standard treatment for elderly 
patients.

Various therapeutic strategies for elderly patients with 
advanced malignant tumors have been attempted. However, 
they have not yet been established in many cancers, includ-
ing AGC. Although doublet chemotherapy is regarded as 
standard of care worldwide, based on the results of the pre-
sent study, we are now conducting a prospective compara-
tive study for elderly patients with AGC (the WJOG8315G 
study) to clarify the role of geriatric assessment in optimiz-
ing treatment and identify a population more benefited from 
the study treatment.

In conclusion, our study using the propensity score 
matching method suggested that SP might have no survival 
benefits and cause more toxicities when compared with S-1 
monotherapy for elderly patients with AGC. However, fur-
ther investigation in this field is warranted.
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