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Abstract
Background Although there is insufficient evidence for the treatment of older patients with advanced gastric cancer, fluo-
rouracil combined with platinum chemotherapy has been recognized as a standard first-line treatment for such populations 
in Japan despite the lack of efficacy and toxicity data.
Methods Patients aged 75 years or older with advanced gastric cancer were enrolled. S-1 plus docetaxel (docetaxel: 40 mg/
m2, day 1; S-1: 80 mg/m2, days 1–14; q21 days) was repeated every 3 weeks. The primary endpoint was overall response 
rate. Secondary endpoints were safety, progression-free survival, time to treatment failure, and overall survival. The sample 
size was calculated as 30 under the hypothesis of an expected response rate of 40% and a threshold response rate of 20%, at 
a power of 90% and a two-sided alpha value of 5%.
Results From February 2010 to January 2015, 31 patients were enrolled and assessed for efficacy and toxicity. The response 
rate was 45.2% (95% CI 27.3%–64.0%; p = 0.001) and it exceeded the expected response rate set at 40%. Median progression-
free survival was 5.8 months, the 1-year survival rate was 58.1%, and the median survival time was 16.1 months. The major 
grade 3/4 adverse events were neutropenia (58%), febrile neutropenia (13%), anemia (10%), anorexia (10%), and fatigue (6%).
Conclusions These findings indicate that S-1 plus docetaxel as first-line treatment for older patients is feasible and that it 
has promising efficacy against advanced gastric cancer.
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Introduction

Gastric cancer is predominantly a disease of older people. 
The number of newly diagnosed patients with gastric can-
cer aged ≥ 75 years is 65,672 per year, which is equivalent 
to 53% of all newly diagnosed patients, and the number of 
gastric cancer deaths in patients aged ≥ 75 years accounts 
for 67% of all gastric cancer deaths in Japan [1]. Given 
that is readily available to chemotherapy older patients, 
it is important to establish a consensus for chemotherapy 
regimens for older patients with advanced gastric cancer. 
Importantly, the National Comprehensive Cancer Network 
guidelines suggest that for older patients, treatment should 
be selected according to life expectancy, decision-making 
ability, treatment goals, and side effect risk [2].

Fluorouracil combined with platinum chemotherapy is 
recognized as the standard first-line treatment for advanced 
gastric cancer in Japan [3–6]. However, the efficacy and 
safety of such chemotherapy have not been established 
for older patients. For advanced gastric cancer patients 
aged ≥ 70 years treated with S-1 alone or S-1 plus cisplatin 
(SP) as first-line treatment in propensity score-matched 
cohorts [7], the survival benefit of SP over S-1 was not 
observed, and severe adverse events (AEs) were more fre-
quent in the SP group than in the S-1 group. Furthermore, 
renal function is likely to be impaired during treatment 
with SP in older patients, even when adequate hydration is 
provided to prevent renal toxicity. While oxaliplatin does 
not affect renal function, a phase III study in Japan [8] 
showed that S-1 plus oxaliplatin (SOX) was as effective 
as SP for advanced gastric cancer and SOX was less toxic 
and more convenient clinically, in which forced hydration 
is not needed, than SP. However, oxaliplatin-containing 
regimens have a high rate of cumulative peripheral neuro-
toxicity and gastrointestinal toxicity, which may seriously 
affect the quality of life of older patients. Although S-1 
monotherapy showed good tolerability, a doublet regimen 
is needed to improve treatment efficacy in older patients 
with advanced gastric cancer.

Although not considered as a standard of care, but con-
ditionally recommended as first-line treatment in Japan [6], 
combination therapy of docetaxel plus S-1 (DS) has dem-
onstrated clinically meaningful efficacy compared with S-1 
monotherapy as first-line treatment for advanced gastric can-
cer. In previous studies, overall response rate (ORR) ranged 
from 46.0% to 56.3% and overall survival (OS) ranged from 
14.0 to 14.3 months [9, 10]. DS seemed to be more feasi-
ble rather than SP based on the findings that docetaxel is 
effective and safe in older patients with non-small cell lung 
cancer [11], prostate cancer [12], and breast cancer [13].

Thus, the Osaka Gastrointestinal Cancer Chemotherapy 
Study Group (OGSG) conducted a multicenter phase II 

trial (OGSG0902) to examine the efficacy and safety of DS 
as a first-line treatment for older patients with unresectable 
advanced or recurrent gastric cancer.

Patients and methods

Patient eligibility

Eligible patients were aged ≥ 75 years with histologically 
confirmed metastatic or recurrent gastric adenocarcinoma 
with measurable lesions based on Response Evaluation Cri-
teria In Solid Tumors (RECIST), version 1.1 [14]. Other 
inclusion criteria were an Eastern Cooperative Oncology 
Group performance status (ECOG PS) of 0 to 1, no previ-
ous chemotherapy or more than 6 months after perioperative 
adjuvant chemotherapy completion, capable of oral intake, 
adequate organ function creatine clearance (Ccr) ≥ 40, and 
expected survival of at least 3 months. Written informed 
consent was obtained from all patients.

Major exclusion criteria were severe ascites or pleural 
effusion, uncontrolled cardiac disease, other clinically signif-
icant, uncontrolled coexisting illness, or concurrent cancer.

Study design

OGSG0902 was a prospective, multicenter, phase II clinical 
trial that was conducted at nine institutions in Japan. The 
protocol was approved by the independent ethics committee 
or institutional review board of each participating institution. 
This trial was conducted in accordance with the Declaration 
of Helsinki. All patients provided written informed consent 
before study entry. The trial was registered with the Univer-
sity Hospital Medical Information Network.

The primary endpoint was ORR. Secondary endpoints 
were OS, defined as the time from the date of registration to 
the date of death from any cause, progression-free survival 
(PFS), defined as the time from the date of registration to the 
date of progressive disease or death from any cause, time to 
treatment failure (TTF), defined as the time from the date of 
registration to the date of treatment failure from any cause, 
and incidence of AEs.

Treatment plan

Although the dose of docetaxel (40 mg/m2) in phase II and 
phase III studies of DS in Japanese patients with advanced 
gastric cancer [9, 10, 15] was lower than that used in West-
ern countries, treatment was well tolerated and showed 
efficacy. In this study, the dose of docetaxel was in accord-
ance with these previous studies. Docetaxel (40 mg/m2) was 
administered intravenously on day 1 and S-1 was admin-
istered orally twice daily on days 1–14, every 3 weeks. 
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The dose of S-1 administered each time was determined 
based on the body surface area (BSA) and Ccr as follows: 
in patients with CCr ≥ 60 ml/min, 40 (BSA < 1.25  m2), 50 
(BSA ≥ 1.25 to < 1.5  m2) or 60 mg (BSA ≥ 1.5  m2) S-1 was 
administered, and in patients with CCr ≥ 40 to < 60 ml/min, 
25 (BSA < 1.25  m2), 40 (BSA ≥ 1.25 to < 1.5  m2) or 50 mg 
(BSA ≥ 1.5  m2) S-1 was administered. Dose reduction and/
or cycle delays were permitted based on predefined toxic-
ity criteria. The treatment continued until disease progres-
sion, occurrence of unacceptable serious toxicity, or patient 
refusal of further treatment. Subsequent chemotherapy was 
not specified.

Assessment and data collection

Physical examinations and hematology and biochemistry 
tests were conducted during drug administration throughout 
the treatment course. Tumor assessments using computed 
tomography (CT) scanning of the chest, abdomen, and pel-
vis were performed every 6 weeks after treatment initiation. 
RECIST (version 1.1) [14] was used to evaluate treatment 
responses. When complete response (CR) or partial response 
(PR) was observed, another CT scan was performed at least 
4 weeks after the previous images to confirm the evalua-
tion. Tumor assessments were also continued in patients 
who discontinued DS therapy for reasons other than dis-
ease progression. Safety assessments were repeated at each 
chemotherapeutic agent administration. The AE severity 
was graded in accordance with the National Cancer Institute 
Common Terminology Criteria for Adverse Events (version 
3.0). Extramural review of patient eligibility, response, and 
disease progression were performed.

Statistical analysis

The ORR of DS in patients under 75 years of age was 
reported to be 46.0% by Yamaguchi et al. [9] and 56.3% 
by Yoshida et al. [10]. Therefore, the ORR for this study in 
older patients was set at 40.0%, assuming that it would be 
approximately 5% lower than in these papers. The threshold 
response rate was set at 20.0% based on the response rate of 
14.3% in the OGSG0404 study of S-1 alone in patients aged 
75 years and older [16]. Under these settings, the required 
sample size was then calculated as 28 patients, with a one-
sided alpha error of 0.10 and a power of 0.85. Taking into 
account the possibility of ineligibility, we planned to include 
30 patients in this study.

Background data were summarized as the frequency with 
proportion for categorical variables, and the median with 
range for continuous variables. The ORR was evaluated 
using an exact binomial test with 20.0% as the threshold rate. 
The 95% confidence intervals (CIs) of the ORR and disease-
control rate (DCR) were estimated by the Clopper–Pearson 

method. OS, PFS, and TTF were determined using the 
Kaplan–Meier method to estimate survival curves and 
Greenwood's formula to calculate 95% CIs for survival rate.

A p-value of < 0.05 was considered statistically signifi-
cant. Statistical analyses were performed with R version 
4.2.0 (the R Foundation for Statistical Computing, Vienna, 
Austria).

Results

Patients

From February 2010 to January 2015, 31 patients were 
enrolled at 9 centers in Japan. Patient demographics and 
characteristics are shown in Table 1. Disease status included 
unresectable in 24 patients (77%) and recurrence in 7 
patients (23%). Metastatic sites were lymph nodes in 19 

Table 1  Baseline patient demographics and characteristics

n = 31(%)

Sex
  Male 28 (90)
  Female 3 (10)

Age
  Median 78
  Range 75–85

ECOG performance status
  0 18 (58)
  1 13 (42)

Histology
  Intestinal type 23 (74)
  Diffuse type 8 (26)

Disease status
  Unresectable 24 (77)
  Recurrent 7 (23)

Primary tumor
  Present 21 (68)
  Absent 10 (32)

Prior treatment
  None 26 (84)
  Surgery 5 (16)

Metastatic site
  Lymph node 19 (61)
  Liver 14 (45)
  Peritoneal 4 (13)
  Lung 2 (6)
  Adrenal 1 (3)

Number of organs involved
  0 or 1 22 (71)

   ≥ 2 9 (29)
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patients (61%), liver in 14 (45%), peritoneum in 4 (13%), 
lung in 2 (6%), and adrenal in one (3%).

Exposure to chemotherapy

The median number of treatment cycles was 5 (range, 
1–20). Treatment was discontinued due to disease 
progression in 19 patients (61.3 %), AEs in 2 (6.5%), 
withdrawal of consent in 5 (16.1 %), further surgery in 
3 (9.7 %), and other reasons in two (6.5%) (Table 2).

Regarding subsequent therapy, 20 patients (64.5%) 
received second-line treatment: 13 patients received CPT-11-
based regimens and 7 patients received paclitaxel (Table 3). 
Radical surgery was performed in two patients and reduction 

surgery was performed in one patient. Eight patients (25.8%) 
did not receive any posterior cancer treatment.

Efficacy

Objective response rate (ORR), the primary endpoint, 
was 45.2% (95% CI 27.3%–64.0%) including one CR and 
13 PRs. Ten patients (37.5%) had stable disease (SD); 
hence, the overall tumor control rate (CR + PR + SD) was 
77.4%. The median duration of PR was 3.8 months (95% CI 
2.5–6.0 months). Seven patients (22.6%) had progressive 
disease as the best response (Table 4).

With regard to secondary endpoints, median OS was 
16.1 months (95% CI 11.4–28.2) (Fig. 1a), median PFS was 
5.8 months (95% CI 4.2–7.1) (Fig. 1b), and median TTF was 
4.0 months (95% CI 2.9–6.2) (Fig. 1c).

Safety

Table 5 lists the main AEs and the proportion of patients 
experiencing AEs during treatment. The most common 
grade 3 or 4 adverse events were neutropenia (58%), leuko-
penia (45%), febrile neutropenia (13%), anemia (10%), and 
anorexia (10%). No treatment-related deaths occurred. Nine 
of 31 patients (29%) were administered chemotherapy with-
out dose reduction. Because of AEs, both the docetaxel and 
the S-1 doses were reduced in 17 patients, and in 10 of these 
patients at the start of the second course. Of 19 patients who 
had a dose reduction of S-1, the dose reduction was under-
taken at the beginning of the second course in 11 patients, 
and 6 patients needed two levels of dose reduction. Of 20 
patients who had a dose reduction of docetaxel, the dose was 
reduced at the start of the second course for 14 patients, and 
7 patients needed two levels of dose reduction. Seventeen of 
31 patients (55%) were administered chemotherapy without 
delay until treatment discontinuation, while either the doc-
etaxel or the S-1 dose was reduced in 12 of these patients. 
Among 14 patients, there was a delay in the administration 
of 1 course in 10 patients, 2 courses in 2 patients, 3 courses 
in 1 patient, and 5 courses in 1 patient.

Table 2  Reason for treatment discontinuation

n = 31(%)

Disease progression 19 (61.3%)
Adverse event 2 (6.5%)
Withdrawal 5 (16.1%)
Operation 3 (9.7%)
Other 2 (6.5%)

Table 3  Posterior cancer treatment

CPT-11 irinotecan, wPTX weekly paclitaxel, CDDP cisplatin, nab-
PTX nab-paclitaxel, DTX docetaxel

n = 31(%)

None 8 (25.8%)
Surgery 1 (3.2%)
Surgery + chemotherapy 2 (6.5%)
Chemotherapy 20 (64.5%)
   CPT-11 9 (29.0%)
   wPTX 5 (16.1%)
   CPT-11 + CDDP 4 (12.9%)
   nab-PTX 2 (6.5%)
   S-1 1 (3.2%)
   S-1 + DTX 1 (3.2%)

Table 4  Response rate

RR response rate, CR complete response, PR partial response, SD stable disease, PD progressive disease, 
NE not evaluable, without measurable lesions according to RECIST (version 1.1)

Patients, n

Total CR PR SD PD NE RR, %

31 1 13 10 7 0 45.2%
[95% CI] p = 0.001

[27.3–64.0]
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Fig. 1  a Overall survival curve. 
b Progression-free survival 
curve. c Time to treatment 
failure curve

a Overall survival

Progression-free survival
b

n = 31

Median OS: 16.1 months (95%CI 11.4-28.2)

1 year survival rate: 58.1% (95%CI 43.1-78.3)

2 years survival rate: 25.9 % (95%CI 13.5-50.1)

n = 31

Median PFS: 5.8 months (95%CI 4.2-7.1)

6 months survival rate: 46.0 % (95%CI 31.0-68.1)

1 year survival rate: 21.2 % (95%CI 10.5-43.0)

c
Time to treatment failure 

n = 31

Median TTF: 4.0 months (95%CI 2.9-6.2) 

6 months survival rate: 31.6 % (95%CI 18.4-54.1)

1 year survival rate: 10.5 % (95%CI 3.6-30.6)
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Discussion

This was a phase II trial that examined the efficacy and safety 
of DS as first-line treatment in patients aged 75 years or 
more with advanced gastric cancer. Few prospective studies 
have been conducted using combination chemotherapy for 
patients aged 75 years or over with advanced gastric cancer. 
Suitable evidence has not been provided for older patients 
with advanced gastric cancer in daily clinical practice thus 
far, possibly because older patients are often excluded from 
clinical trials or because the number of older patients in 
clinical trials is small [3–5, 17].

When we planned this study, SP was widely used as a 
first-line treatment for advanced gastric cancer in Japan 
based on the results of the SPIRITS trial [5]. However, the 
usefulness of SP was not fully evaluated for older patients 
because only patients aged 20–74 years were eligible for the 
SPIRITS trial and because cisplatin can result in renal dys-
function, which is not ideal for older patients who generally 
have renal impairment. In the SPIRITS trial [5], grade 3 or 
4 adverse events including leukopenia, neutropenia, anemia, 
nausea, and anorexia were found more frequently for SP 
than for S-1. Moreover, in exploratory subgroup analyses, 
SP did not show superiority to S-1 on OS in older patients 
aged ≥ 60 years. Subsequently, the REAL2 study confirmed 
that capecitabine could replace 5-FU and oxaliplatin could 
replace cisplatin for advanced gastric cancer [3]. Moreover, 
a phase III study confirmed that S-1 plus oxaliplatin (SOX) 
was as effective as SP in patients with advanced gastric can-
cer including older patients, with a favorable safety profile 
[18]. Recently, the results of several trials of fluorouracil 

combined with oxaliplatin chemotherapy for frail or older 
patients with advanced gastroesophageal cancer were pub-
lished. A phase II trial of CapeOx for 20 older patients with 
advanced gastric cancer showed that 9 of 19 patients (47%) 
who could undergo a second course needed a dose reduc-
tion, 8 of 19 patients (42%) needed a course delay, and 5 of 
20 patients (25%) were unable to complete the initial two 
courses of chemotherapy due to withdrawal, AEs, or pro-
gressive disease [19]. Indeed, relatively high toxicities (any 
grade and grade ≥ 3) were reported for peripheral neuropa-
thy (60% and 0%), nausea (55% and 10%), vomiting (10% 
and 0%), and thrombocytopenia (55% and 0%), respectively 
[19]. The GO2 phase III trial of CapeOX for frail or older 
patients comparing three doses of CapeOX (100%, 80%, 
and 60%) concluded that PFS for the reduced-dose groups 
compared with the full-dose group as the primary endpoint 
showed non-inferiority [20]. A phase II trial of biweekly 
SOX for older patients showed that a modified SOX treat-
ment schedule seemed to have favorable tolerance without 
compromising the efficacy [21]. From the results of these 
trials, an initial dose reduction or schedule modification of 
fluorouracil combined with oxaliplatin might be necessary 
to prevent toxicity in older patients with advanced gastric 
cancer.

In the current study, the ORR was 45.2%, which exceeded 
the expected response rate set at 40%, and accordingly, 
the primary endpoint was met. As secondary endpoints, 
the median OS was 16.1  months and median PFS was 
5.8 months. The efficacy of DS in our study was compa-
rable to that in a previous SOX study, in which the ORR 
was 55.7%, median OS was 14.1 months, and median PFS 
was 5.5 months [18]. Several phase II studies have shown 
the combination of capecitabine and oxaliplatin as effective, 
with an ORR of 22–42%, PFS of 4.0–5.8 months, and OS of 
6.4–12.2 months [22–24].

Compared with oxaliplatin, docetaxel has some advan-
tages in tolerability, such as cumulative peripheral neuro-
toxicity, gastrointestinal toxicity, which may seriously affect 
patients’ quality of life, and thrombocytopenia. The occur-
rence of any grade and grade ≥ 3 peripheral neuropathy (19% 
and 0%), nausea (19% and 3%), vomiting (3% and 0%), and 
thrombocytopenia (29% and 0%) in the current study sug-
gests that those toxicities were moderate compared with 
platinum doublet regimens [19], possibly because of the use 
of docetaxel. Our data thus suggest that DS regimens could 
be suitable alternatives for older patients who may have diffi-
culty continuing chemotherapy due to peripheral neuropathy 
and gastrointestinal toxicity. However, caution is warranted 
for higher toxicities of neutropenia and febrile neutropenia, 
although no treatment-related deaths were reported in this 
study. It might be worthwhile to assess survival benefit and 
quality of life in a phase III trial comparing the efficacy 
and safety of DS and oxaliplatin-containing regimens in the 

Table 5  Adverse events

n = 31

All grades Grade 3–4

No (%) No (%)

Leukopenia 25 81 14 45
Neutropenia 24 77 18 58
Anemia 22 71 3 10
Thrombocytopenia 9 29 0 0
AST 10 32 0 0
ALT 4 13 0 0
Creatinine 7 23 0 0
Febrile neutropenia 0 0 4 13
Anorexia 22 71 3 10
Fatigue 23 74 2 6
Nausea 6 19 1 3
Vomiting 1 3 0 0
Diarrhea 4 13 0 0
Peripheral sensory neuropathy 6 19 0 0
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first-line treatment of older patients with advanced gastric 
cancer.

There are some limitations of this study. First, the results 
might be better than those that could be obtained in daily 
practice because only 13% of patients had peritoneal dis-
semination, which is a common and well-known poor prog-
nostic factor in gastric cancer. Second, our study was not 
randomized. Therefore, our preliminary findings remain 
to be further verified by well-designed randomized stud-
ies. Finally, at the beginning of our study, Herceptin was 
not approved for HER2-positive gastric cancer in Japan, 
and hence HER2 status was not examined in these patients. 
Therefore, potential HER2-positive patients did not receive 
anti-HER2 therapy.

Conclusions

DS as first-line treatment for older patients is feasible and 
shows promising efficacy against advanced gastric cancer. 
Further investigation in randomized studies is needed for 
older patients.

Acknowledgements We thank all the patients and their families. We 
also thank Hiroshi Furukawa and Toshimasa Tsujinaka for advice on 
the study conception and design; Toshimasa Tsujinaka for statistical 
analyses of data; and Akemi Morita for data management. Additionally, 
we thank H. Nikki March, PhD, from Edanz (https:// jp. edanz. com/ ac) 
for editing a draft of this manuscript.

Author contributions All authors contributed to the study conception 
and design. Hiroshi Imamura designed and supervised the research. 
Material preparation, data collection and analysis were performed by 
TS. The first draft of the manuscript was written by TK, HK: reviewed 
and modified the manuscript and all authors commented on previous 
versions of the manuscript. All authors read and approved the final 
manuscript.

Funding This study was not funded.

Declarations 

Conflict of interest Hiroshi Imamura has received honoraria from 
Taiho Pharmaceutical Co., Ltd. Kazuhiro Nishikawa has received hon-
oraria from Bristol-Myers Squibb Co., Ltd., Daiichi Sankyo, Co., Ltd., 
EA Pharma Co., Ltd., Eli Lilly Japan K.K., MSD K.K., Ono Pharma-
ceutical Co., Ltd., and Taiho Pharmaceutical Co., Ltd. Hisato Kawaka-
mi has has received honoraria from BMS K.K., ONO Pharmaceutical 
Co., LTD., Eli Lilly Japan K.K., MSD K.K., and Daiichi Sankyo, Co., 
Ltd., fees for promotional materials from ONO Pharmaceutical Co., 
LTD., üMSD K.K., and Daiichi Sankyo, Co., Ltd., and research fund-
ing from BMS K.K., Eisai Co., Ltd., and Kobayashi Pharmaceutical 
Co. Ltd. Daisuke Sakai has received honoraria from Daiichi Sankyo 
Co. Ltd., and Chugai Pharmaceutical Co., Ltd., and research fund-
ing from Eli Lilly Japan K.K., Daiichi Sankyo Co., Ltd., and Taiho 
Pharmaceutical Co., Ltd. Yukinori Kurokawa has received lecture 
fees and research grant from Taiho Pharmaceutical Co., Ltd. Taroh 
Satoh has received honoraria from ONO Pharmaceutical Co., Yakult 
Honsha Co., Ltd., Chugai Pharmaceutical Co., Eli Lilly Japan K.K., 
Bristol-Myers Squibb Co. Ltd., MSD K.K., and Taiho Pharmaceuti-

cal Co., Ltd., research funding from ONO Pharmaceutical Co., Chugai 
Pharmaceutical Co., Eli Lilly Japan K.K., Bristol-Myers Squibb Co. 
Ltd., MSD K.K., Taiho Pharmaceutical Co., Ltd., and Hutch Med Co., 
Ltd., scholarship donations from Taiho Pharmaceutical Co., Ltd., and 
endowed chairs from ONO Pharmaceutical Co., Yakult Honsha Co., 
Ltd., and Chugai Pharmaceutical Co. All the remaining authors have 
no conflicts of interest to declare.

Ethical approval All procedures in this study were conducted in 
accordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. This article does 
not contain any studies with animals performed by any of the authors.

Informed consent Informed consent was obtained from all individual 
participants before entry into the study.

References

 1. Cancer Statistics. Cancer Information Service, National Can-
cer Center, Japan (Vital Statistics of Japan, Ministry of Health, 
Labour and Welfare) Available at: https:// ganjoho.jp /reg_stat /
statistics /stat/ summary.html [Last accessed on January 7th, 2023]

 2. Efrat D, Louise CW, Ilene SB et al (2021) NCCN guidelines 
insights: older adult oncology, version 1.2021. J Natl Compr Canc 
Netw. 19(9):1006–1019

 3. Cunningham D, Starling N, Rao S et al (2008) Capecitabine and 
oxaliplatin for advanced esophagogastric cancer. N Engl J Med. 
358(1):36–46

 4. Van Cutsem E, Moiseyenko VM, Tjulandin S et al (2006) Phase 
III study of docetaxel and cisplatin plus fluorouracil compared 
with cisplatin and fluorouracil as first-line therapy for advanced 
gastric cancer: a report of the V325 Study Group. J Clin Oncol 
24(31):4991–4997

 5. Koizumi W, Narahara H, Hara T et al (2008) S-1 plus cisplatin 
versus S-1 alone for first-line treatment of advanced gastric cancer 
(SPIRITS trial): a phase III trial. Lancet Oncol 9(3):215–221

 6. Japanese Gastric Cancer Association (2021) Japanese gastric can-
cer treatment guidelines (Ver. 6). Kanehara, Tokyo

 7. Makiyama A, Kunieda K, Noguchi M et al (2018) First-line 
chemotherapy with S-1 alone or S-1 plus cisplatin for elderly 
patients with advanced gastric cancer: a multicenter propensity 
score matched study. Gastric Cancer 21:792–801

 8. Yamada Y, Higuchi K, Nishikawa K et al (2015) Phase III study 
comparing oxaliplatin plus S-1 with cisplatin plus S-1 in chemo-
therapy-naive patients with advanced gastric cancer. Ann Oncol 
26(1):141–148

 9. Yamaguchi K, Shimamura T, Hyodo I et al (2006) Phase I/II study 
of docetaxel and S-1 in patients with advanced gastric cancer. Br 
J Cancer 94:1803–1808

 10. Yoshida K, Ninomiya M, Takakura N et al (2006) Phase II study 
of docetaxel and S-1 combination therapy for advanced or recur-
rent gastric cancer. Clin Cancer Res 12:3402–3407

 11. Kudoh S, Takeda K, Nakagawa K et al (2006) Phase III study 
of docetaxel compared with vinorelbine in elderly patients with 
advanced non-small-cell lung cancer: results of the West Japan 
Thoracic Oncology Group Trial (WJTOG 9904). J Clin Oncol 
24(22):3657–3663

 12. Berthold DR, Pond GR, Freidele S (2008) Docetaxel plus pred-
nisone or mitoxantrone plus prednisone for advanced prostate 
cancer: updated survival in the TAX 327 study. J Clin Oncol 
26(2):242–245



141International Journal of Clinical Oncology (2024) 29:134–141 

1 3

 13. 30th Annual San Antonio Breast Cancer Symposium (2007) 
Extended follow-up and analysis by age of the US Oncology Adju-
vant trial 9735. Breast Cancer Res Treat 106(Suppl 1):Abstract 12

 14. Eisenhauer EA, Therasse P, Bogaerts J et al (2009) New response 
evaluation criteria in solid tumours: revised RECIST guideline 
(version 1.1). Eur J Cancer 45(2):228–247

 15. Koizumi W, Kim YH, Fujii M et al (2014) Addition of doc-
etaxel to S-1 without platinum prolongs survival of patients with 
advanced gastric cancer: a randomized study (START). J Cancer 
Res Clin Oncol 140(2):319–328

 16. Imamura H, Kishimoto T, Takiuchi H et al (2014) Phase II study 
of S-1 monotherapy in patients over 75 years of age with advanced 
gastric cancer (OGSG0404). J Chemother 26(1):57–61

 17. Bang YJ, Van Cutsem E, Feyereislova A et al (2010) Trastuzumab 
in combination with chemotherapy versus chemotherapy alone for 
treatment of HER2-positive advanced gastric or gastro-oesopha-
geal junction cancer (ToGA): phase 3, open-label, randomised 
controlled trial. Lancet 376(9742):687–697

 18. Chin K, Takahari D, Kawabata R et al (2022) Initial safety analy-
sis of CapeOx for elderly patients with advanced gastric cancer 
patients: a phase II trial. Anticancer Res 42:2683–2687

 19. Hall PS, Swinson D, Cairns DA et al (2021) Efficacy of reduced-
intensity chemotherapy with oxaliplatin and capecitabine on qual-
ity of life and cancer control among older and frail patients with 
advanced gastroesophageal cancer the go2 phase 3 randomized 
clinical trial. JAMA Oncol. https:// doi. org/ 10. 1001/ jamao ncol. 
2021. 0848

 20. Jiang Z, Zhou A, Sun Y et  al (2022) Biweekly oxaliplatin 
plus S1 for Chinese elderly patients with advanced gastric or 

gastroesophageal junction cancer as the frst-line therapy: a single-
arm, phase 2 study. BMC Cancer 22:253. https:// doi. org/ 10. 1186/ 
s12885- 022- 09332-7

 21. Jatoi A, Murphy BR, Foster NR et al (2006) Oxaliplatin and 
capecitabine in patients with metastatic adenocarcinoma of the 
esophagus, gastroesophageal junction and gastric cardia: a phase 
II study from the North Central Cancer Treatment Group. Ann 
Oncol 17:29–34

 22. Luo HY, Xu RH, Wang F et al (2010) Phase II trial of XELOX 
as first-line treatment for patients with advanced gastric cancer. 
Chemotherapy 56:94–100

 23. Kuo YC, Liu HT, Lin YL et al (2014) Modified biweekly oxalipl-
atin and capecitabine for advanced gastric cancer: a retrospective 
analysis from a medical center. Biomed J 37:141–146

 24. Chao Y, Hsieh JS, Yeh HT et al (2014) A multicenter phase II 
study of biweekly capecitabine in combination with oxaliplatin as 
first-line chemotherapy in patients with locally advanced or meta-
static gastric cancer. Cancer Chemother Pharmacol 73:799–806

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


