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Abstract
Background Gastric cancer is one of the leading causes of malignant disease-related mortality, worldwide. With the use of 
recently developed anti-tumor agents, the prognoses of patients with unresectable gastric cancer are improving. However, 
the development of an aggressive treatment strategy for older patients (OPs) remains under debate due to concerns regard-
ing treatment feasibility or patient frailty. We aimed to elucidate whether aggressive chemotherapy has survival benefits for 
OPs with advanced gastric cancer.
Methods We analyzed consecutive patients diagnosed with inoperable advanced gastric cancer across seven hospitals from 
August 2007 to July 2015. We defined OPs as patients aged 75 years or older and compared their survival rates with those 
of non-older patients (NPs).
Results A total of 256 OPs and 425 NPs were enrolled. Of the OPs, 152 patients received chemotherapy and 104 patients 
received best supportive care (BSC). In contrast, among the NPs, 375 patients received chemotherapy and 50 patients 
received BSC. There was no significant difference of the median survival time between OPs and NPs in the response to BSC 
(61 vs 43 days) or chemotherapy (312 vs 348 days). Combination chemotherapy significantly improved survival compared 
to monotherapy in both OPs and NPs groups (382 vs 253 days in OPs, 381 vs 209 days in NPs). Good performance status, 
combination therapy, and male, but not age, were significant independent prognostic factors.
Conclusion When the performance status of a gastric cancer patient is good, active chemotherapy may improve survival, 
regardless of age.
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Introduction

Worldwide, the number of older patients (OPs) requiring 
medical intervention for malignancies is increasing, par-
ticularly in developed countries [1]. Although unresect-
able malignancies are commonly treated with systemic 

chemotherapy, many agents are notably toxic or intolerable 
in OPs, posing a problem when there is an indication for 
treatment. In addition, OPs often face many issues pertain-
ing to comorbidity, polypharmacy, social support, and life 
expectancy. Frailty may lead to the avoidance of aggres-
sive treatments by both OPs and doctors. Strikingly, there 
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is not enough clinical evidence concerning the efficacy of 
chemotherapy for OPs. However, the importance of provid-
ing personalized medicine to OPs is being increasingly rec-
ognized [2].

Gastric cancer is among the most commonly reported 
malignancies in many countries [3]. Following the results 
of the SPIRITS trial in Japan, in 2007, a combination regi-
men became the standard first-line treatment for patients 
with unresectable advanced gastric cancer [4]. Combina-
tion therapies, such as those including oral 5-fluorouracil 
(FU) drugs, S-1 or capecitabine, plus platinum, cisplatin, 
or oxaliplatin, are the standard regimens for first-line treat-
ment. Trastuzumab is added in patients with HER2 positiv-
ity. However, in many clinical trials for advanced gastric 
cancer, OPs were excluded from the protocol or were not 
referred for chemotherapy, to restrict the target population 
for the evaluation of efficacy and toxicity. In practice, the 
drugs used for OPs are chosen based on the presence of 
frailty, in relation to a person’s physical condition, cognitive 
function, and laboratory data such as renal function. In addi-
tion, quality-of-life (QOL) maintenance and adverse event 
rate reductions are critical for OPs; however, it is difficult to 
achieve these owing to the comorbidity.

Here, we performed a multicenter retrospective study 
(OGF1604) to examine the practical differences between 
the outcomes of unresectable advanced gastric cancer OPs 
and non-older patients (NPs).

Patients and methods

Patients

In the present study, we defined patients aged 75 years or 
older as OPs. From August 2007 to July 2015, a total of 
681 consecutive patients was diagnosed with unresectable 
stage IV (Union for International Cancer Control TNM 
classification) gastric cancer. These patients were recruited 
from seven hospitals participating in the Osaka Gut Forum 
(OGF): Osaka University Hospital, Toyonaka Municipal 
Hospital, Itami City Hospital, Hyogo Prefectural Hospital, 
Saiseikai Senri Hospital, Kansai Rosai Hospital, and Osaka 
Minami National Hospital. The participants comprised 256 
OPs and 425 NPs. The patients’ background data are shown 
in Table 1.

Table 1  Patient characteristics

IQR interquartile range, PS performance status, BSC best supportive care, CTx chemotherapy, Mono monotherapy, Comb combination therapy

Total (n = 681) Older (n = 256) Non-older (n = 425)

Age, years, median [IQR] 71 [64, 78] 80 [77, 83] 66 [61, 70]
Sex, male, n (%) 468 (69) 173 (68) 295 (69)
History of gastrectomy, n (%) 59 (9) 23 (9) 36 (8)
PS, 0; 1; 2; 3–4, n (%) 114 (17); 381 (56); 120 (18); 66 (10) 40 (16); 117 (46); 51 (20); 48 (19) 74 (17); 264 (62); 69 (16); 18 (4)
Metastases, dissemination; 

liver; lung; bone; others, 
n (%)

280 (41); 276 (41); 64 (9); 45 (7); 
38 (6)

99 (39); 103 (40); 25 (10); 9 (4); 8 
(3)

181 (43); 173 (41); 39 (9); 36 (8); 
30 (7)

BSC; CTx, n (%) 154 (23); 527 (77) 104 (41); 152 (59) 50 (12); 375 (88)

CTx patients n = 527 n = 152 n = 375

Drug, n (%)
 5-FU 477 (91) 137 (90) 340 (91)
 Platinum 308 (58) 54 (36) 254 (68)
 Irinotecan 7 (1) 2 (1) 5 (1)
 Taxane 94 (18) 20 (13) 74 (20)
 Trastuzumab 35 (7) 10 (7) 25 (7)

Mono; Comb, n (%) 174 (33); 353 (67) 89 (59); 63 (41) 85 (23); 290 (77)
Adverse events G3 or over, Mono; Comb, n (%)
 Leukopenia 19 (11); 57 (16) 10 (11); 11 (17) 9 (11); 46 (16)
 Neutropenia 23 (13); 80 (23) 12 (13); 15 (24) 11 (13); 65 (22)
 Anemia 37 (21); 92 (26) 20 (22); 17 (27) 17 (20); 75 (26)
 Thrombocytopenia 7 (4); 22 (6) 3 (3); 5 (8) 4 (5); 17 (6)
 Liver dysfunction 10 (6); 22 (6) 6 (7); 4 (6) 4 (5); 18 (6)
 Renal dysfunction 1 (0); 9 (3) 1 (1); 1 (2) 0 (0); 8 (3)
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Data collection

We collected the following information on patients with 
advanced unresectable gastric cancer and tumors from medi-
cal records created at the time of diagnosis: age, sex, history 
of previous gastrectomy, performance status (PS), sites of 
metastasis, strategy, treatment, adverse events (grade 3 or 
over according to Common Terminology Criteria for Adverse 
Events ver. 4.0), and survival. Survival duration was defined 
as the time from clinical diagnosis to death or the last follow-
up. PS was evaluated in accordance with the European Cancer 
Organization Group. We evaluated the efficacy of chemother-
apy for OPs compared to that for NPs.

Chemotherapy

In the present study, chemotherapy regimens with doublet 
cytotoxic agents were defined as combination therapy, and 
single agent regimens were defined as monotherapy. Trastu-
zumab was not counted in the number of drugs.

Study approval

The analysis was approved by the Osaka University Hospital 
Institutional Review Board (No. 13093) and all the other insti-
tutions. All participants were provided opportunities to decline 
participation in this study prior to the initiation of the inves-
tigation using the ‘opt-out’ option on our hospital website. 
Since this study involved previously collected human data, 
the need for informed consent was waived. This research was 
performed in accordance with Ethical Guidelines for Medical 
and Health Research Involving Human Subjects of Ministry 
of Health, Labor and Welfare, and Ministry of Education, Cul-
tural, Sports, Science and Technology in Japan. All procedures 
followed were in accordance with the Helsinki Declaration of 
1964 and its later versions.

Statistical analysis

We analyzed survival curves using the Kaplan–Meier method, 
and performed statistical analysis using the log-rank test. The 
contributions of independent variables to the estimation of sur-
vival were analyzed using a Cox proportional hazards model 
using univariate and multivariate procedures. Differences were 
considered statistically significant at p < 0.05. Statistical analy-
ses were performed using the JMP statistical software (ver. 
13.1. 0, SAS Institute Inc., Cary, NC).

Results

Survival by treatment strategy was equivalent 
regardless of age

First, we analyzed all the patients regardless of age and 
treatment strategy. The median survival time (MST) was 
273 days (Fig. 1a). The MST was significantly prolonged 
in NPs (OPs vs NPs; 193 vs 311 days, p = 0.002). Among 
the 681 patients, 527 (77%) received chemotherapy and 154 
(23%) received best supportive care (BSC). For patients 
receiving chemotherapy, the MST was 341 days (Fig. 1b). 
There was no difference in the overall survival (OS) between 
OPs and NPs among those who received chemotherapy (312 
vs 348 days) (Fig. 1c). The MST of those with BSC was 
55 days (Fig. 1d). There was also no difference between OPs 
and NPs among those with BSC (61 vs 43 days) (Fig. 1e).

Intensive chemotherapy was efficacious regardless 
of age

Next, we analyzed the OS in the chemotherapy group. To 
elucidate whether intensive treatment improves survival in 
OPs, we compared patients divided into the monotherapy 
and combination therapy groups. In the NPs group, 77% 
of the patients received combination therapy, whereas 59% 
of the OPs received monotherapy. In this cohort, combi-
nation therapy was associated with significantly improved 
survival relative to monotherapy among all the patients (382 
vs 239 days, p < 0.001) (Fig. 2a). Consistent with the previ-
ous prospective trials conducted among NPs, combination 
therapy significantly improved survival values compared 
to monotherapy (381 vs 209 days, p < 0.001) (Fig. 2b). 
Among OPs, the MST associated with combination therapy 
was significantly prolonged compared to monotherapy (382 
vs 253 days, p = 0.014) (Fig. 2c). The most frequently used 
first-line protocol in combination chemotherapy was 5-FU 
(including S-1 and capecitabine) plus platinum (includ-
ing cisplatin and oxaliplatin), with or without trastuzumab 
(294/353, 83.3%). To examine whether this toxic protocol 
was efficacious even among OPs, we compared the survival 
outcomes between the OPs and NPs who received this treat-
ment. There was no difference in the survival time between 
the OPs and NPs, and the survival time was generally 
acceptable (382 vs 401 days, p = 0.901) (Fig. 2d).

Performance status affected survival prolongation 
regardless of age

Next, we analyzed the patients’ PS to elucidate the prog-
nostic factors contributing to prolonged survival. In patients 
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receiving chemotherapy, good PS contributed to survival 
extension (PS = 0, 1, 2, and 3; MST = 503, 348, 200, and 
177 days, respectively) (Fig. 3a). However, in the BSC 
group patients, the clinical outcomes were poor, regard-
less of PS (PS = 0, 1, 2, and 3–4; MST = 163, 52, 55, and 
47 days, respectively) (Fig. 3b). In NPs receiving chemo-
therapy, the survival values were better among those with 
good PS (PS = 0, 1, 2, and 3; MST = 439, 352, 263, and 
96 days, respectively) (Figs. 3c). Similarly, in OPs, receiving 
chemotherapy, the MST was prolonged in accordance with 
PS (PS = 0, 1, 2, and 3; MST = 599, 323, 193, and 177 days, 
respectively) (Fig. 3d). Particularly, the MST in OPs with 
PS 0 who underwent chemotherapy was 599 days. Then, we 
analyzed the factors contributing to survival in those with 
chemotherapy. To evaluate the prognostic factors related to 

prolonged survival in the patients with chemotherapy, we 
performed univariate and multivariate analyses (Table 2). 
Male sex, combination chemotherapy, and good PS were sig-
nificantly and independently related to prolonged survival. 
Younger age was not a significant factor. 

Intensive chemotherapy was efficacious when PS 
was good, even among OPs

Finally, we evaluated the patients’ survival outcomes by 
PS 0 and PS 1–3 between patients who underwent mono-
therapy and combination therapy. For OPs with PS0, com-
bination therapy significantly prolonged survival compared 
to monotherapy (740 vs 304 days, p = 0.003) (Fig. 4a), but 
there was no significant difference between monotherapy 

Fig. 1  Overall survival. a 
Overall survival curve for all 
patients. b–e Overall survival 
curve for patients who received 
chemotherapy (b, c) and best 
supportive care (d, e). MST 
median survival time, OPs older 
patients, NPs non-older patients, 
BSC best supportive care
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and combination therapy in NPs with PS0 (439 vs 514 days, 
p = 0.456) (Fig. 4b). Although there was no significant dif-
ference between monotherapy and combination therapy in 
OPs with PS 1–3 (323 vs 209 days, p = 0.126) (Fig. 4c), 
combination therapy was significantly efficacious in NPs 
with PS 1–3 (361 vs 197 days, p < 0.001) (Fig. 4d).

Discussion

Our results suggest that the survival values were equiva-
lent for OPs and NPs with BSC or chemotherapy, that OPs 
can benefit from intensive combination chemotherapy, and 

that the main predictor of prolonged survival is not the 
absolute age of the patient.

In the decision-making process for OPs with malig-
nancies, the biological features of the cancer, treatment 
efficacy, patients’ preferences or social circumstances, 
and drug toxicity are taken into consideration. As doctors 
often hesitate to use combination chemotherapy in patients 
with an advanced age, the degree of frailty or vulnerability 
among OPs should be promptly assessed. This multicenter 
study demonstrated the clinical outcomes of gastric can-
cer patients in real-world practice, in which the decision 
strategy was based on the general condition of patients 
and not age alone.

Fig. 2  Overall survival by 
monotherapy or combination 
therapy. a Overall survival 
curve for patients who under-
went chemotherapy, stratified 
by monotherapy or combina-
tion therapy. b Overall survival 
curve for non-older patients 
by monotherapy or combina-
tion therapy. c Overall survival 
curve for older patients by 
monotherapy or combination 
therapy. d Overall survival 
curve for patients who under-
went the 5-fluorouracil- and 
platinum-based regimen. MST 
median survival time, Comb 
combination therapy, Mono 
monotherapy, NPs non-older 
patients, OPs older patients
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PS is a classic and important clinical factor that indicates 
one’s general condition [5]. In our study, PS was clearly 
associated with prognoses in both the NPs and OPs receiv-
ing chemotherapy. Concerning the MST associated with 
chemotherapy, OPs with PS = 0 had a longer MST than 
NPs with PS = 0 (599 vs 439 days). The MST of OPs with 
PS = 1 was equivalent to that of NPs with PS = 1 (323 vs 
352 days), but OPs with PS = 2 had a shorter MST than NPs 
with PS = 2 (193 vs 263 days). Regarding NPs, the standard 
chemotherapy regimen used is of the combination type. It 
is not known why the efficacy of monotherapy for NPs with 
PS = 0 was equivalent to that in combination therapy. Our 

results suggest that a sufficient survival benefit was obtained 
from chemotherapy, even monotherapy, in OPs. Geriatric 
assessment tools have been developed to evaluate frailty in 
OPs [6, 7]. However, a cancer-specific geriatric assessment 
tool has not yet been established. If a useful assessment tool 
is developed in addition to PS, the decision-making strategy 
for vulnerable OPs may become easier.

In Japan, S-1 plus cisplatin combination therapy was 
established as the standard chemotherapy regimen for 
relapsed or metastatic gastric cancer, according to a phase III 
trial performed among patients aged 20–74 years. However, 
limited existing data on 70–74-year-old patients do not show 

Fig. 3  Overall survival by 
performance status. a Overall 
survival curve for patients who 
underwent chemotherapy by 
performance status (PS). b 
Overall survival curve for best 
supportive care patients by PS. 
c Overall survival curve for 
non-older patients who received 
chemotherapy by PS. d Overall 
survival curve for older patients 
who received chemotherapy by 
PS. MST median survival time, 
BSC best supportive care, NPs 
non-older patients, OPs older 
patients

Table 2  Univariate and 
multivariate analyses of overall 
survival

CI confidence interval, HR hazard ratio, PS performance status

Variable Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Age (< 75 years) 0.925 0.749–1.149 0.475 1.097 0.871–1.388 0.435
Sex (male) 0.804 0.653–0.995 0.045 0.773 0.627–0.958 0.019
Chemotherapy (com-

bination)
0.603 0.492–0.743 < 0.001 0.586 0.469–0.734 < 0.001

PS (0 vs 1–3) 0.698 0.536–0.896 0.004 0.706 0.542–0.908 0.006
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that S-1 plus cisplatin is significantly superior [4]. A phase 
II trial that was performed in patients older than 76 years 
with a PS = 0–1 demonstrated that S-1 plus cisplatin yielded 
good OS values (12.3 months) [8]. Some pooled analyses 
have focused on OPs with gastric cancer. For instance, the 
efficacies of S-1 and S-1 plus cisplatin were compared in 
patients aged 70 years or older [9]. The median OS was 
10.4 months in the S-1 group and 17.8 months in the S-1 
plus cisplatin group. Oxaliplatin has a lower toxicity than 
cisplatin and is a potentially useful agent for OPs. A second-
ary analysis of the G-SOX trial [10] demonstrated that the 
S-1 and oxaliplatin combination was noninferior to S-1 plus 
cisplatin, as no difference in OS was shown between the two 
among OPs aged 70 years or older [11]. An interim report 
of a phase III trial comparing capecitabine and capecitabine 
plus oxaliplatin (XELOX) in OPs with gastric cancer was 
recently published. A survival benefit for patients aged 70 
or older was shown in association with XELOX compared 
to capecitabine alone [12]. Targeted agents seem to be the 
optional treatment option for OPs due to their reduced toxic-
ity [13]. The efficacy of trastuzumab was shown for HER2-
positive gastric cancer in the ToGA trial [14]. That phase 
II study, in which S-1 plus trastuzumab was administered 
to patients aged over 76 years with PS = 0–2, reported a 

median OS of 15.8 months [15]. A phase II study of S-1 
monotherapy that included 35 patients with gastric cancer 
aged older than 75 years revealed a median OS duration of 
14.6 months [16]. Available data suggest that combination 
chemotherapy can be considered for non-frail OPs, while 
monotherapy may be considered for frail or vulnerable OPs 
[17]. In the present study, intensive combination chemother-
apy was significantly efficacious when the general condition 
of the patient was good. The analysis conducted among NPs 
revealed that intensive chemotherapy significantly extended 
patients’ survival duration, even in the presence of poor PS.

This study has several limitations. First, due to its ret-
rospective nature, we had no input pertaining to the proper 
treatment strategy, and these decisions were made based on 
the individual assessment of the treating physician. Toxici-
ties might affect the outcome of chemotherapy. There were 
differences of the rate of severe adverse events between com-
bination therapy and monotherapy in both OPs and NPs. 
However, the profile of toxicities was equivalent between 
the OPs and NPs. Our results indicate that intensive chemo-
therapy can be administered to OPs with good PS. Second, 
some indices, such as the prognostic nutrition index and 
Charlson comorbidity index, have recently been proven to 
be useful in such settings [5, 18]; as ours was a retrospective 

Fig. 4  Overall survival by 
chemotherapy and performance 
status. a Overall survival 
curve for older patients, whose 
performance status (PS) was 0, 
by monotherapy or combina-
tion therapy. b Overall survival 
curve for non-older patients 
whose PS was 0, by monother-
apy or combination therapy. c 
Overall survival curve for older 
patients whose PS was 1–4, 
by monotherapy or combina-
tion therapy. d Overall survival 
curve for non-older patients, 
whose PS was 1–4, by mono-
therapy or combination therapy. 
OPs older patients, MST median 
survival time, NPs non-older 
patients, Comb combination 
therapy, Mono monotherapy
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multicenter study, we could not evaluate these indicators. In 
addition, blood examination data such as tumor markers at 
the time of diagnosis or the reasons of chemotherapy dis-
continuation were not investigated. Third, the drugs used in 
practice have been changing recently, with nivolumab being 
applied with good results. However, the present cohort did 
not include new agents and investigate regimens after sec-
ondary treatment. The importance of precision medicine is 
increasing. While chronological age is an important factor, 
it is not absolute. Our results suggest that a combination of 
cytotoxic agents can be considered for OPs with good PS, 
and monotherapy can also have a survival benefit in OPs. In 
the future, the development of targeted agents or immune 
checkpoint inhibitors may be promising for OPs with gastric 
cancer owing to the reduced toxicity. This study is of value, 
as it highlights the need to consider intensive treatments for 
both OPs and NPs, particularly among those with a good 
general condition.
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