
Abstract. Background/Aim: No prospective study has 
evaluated salvage chemotherapy with capecitabine plus 
oxaliplatin (XELOX) in patients with gastric cancer who are 
resistant to or intolerant of cisplatin. Patients and Methods: 
This multicenter, open-label, single-arm, phase II study was 
conducted at six centers in Japan, enrolling patients with 
metastatic or advanced gastric cancer resistant to or 
intolerant of fluoropyrimidine, cisplatin, taxane, and 
irinotecan. Capecitabine 1,000 mg/m2 was administered orally 
twice daily for 14 days, followed by a 7-day rest period. 
Oxaliplatin 130 mg/m2 was administered intravenously on day 
one. The primary endpoint was disease control rate (DCR). 
Secondary endpoints included response rate (RR), 
progression-free survival (PFS), overall survival (OS), time to 
treatment failure (TTF), and safety. Results: The study was 
terminated prematurely due to poor accrual, with 12 patients 

enrolled. Eight patients demonstrated resistance to prior 
cisplatin, while four experienced unacceptable toxicity. The 
median age was 64 years, and eight were male. Four, six, and 
two patients had Eastern Cooperative Oncology Group 
performance status 0, 1, and 2, respectively. Among 10 
evaluable patients, DCR was 90%, with an RR of 30%. 
Median PFS, TTF, and OS were 4.2 months [95% confidence 
interval (CI)=1.4-5.3], 4.1 months (95%CI=1.4-4.4), and 7.1 
months (95%CI=2.3-10.1), respectively. The most frequently 
reported grade 3-4 adverse events were fatigue (20%) and 
hypokalemia (20%). No treatment-related deaths occurred. 
Conclusion: Salvage chemotherapy with XELOX may offer 
clinical benefits for patients with metastatic or advanced 
gastric cancer resistant to or intolerant of cisplatin. 
 
Gastric cancer is the fifth most common cancer worldwide and 
the fifth leading cause of cancer-related deaths annually (1). In 
most patients with inoperable advanced gastric cancer, the only 
option is palliative systemic therapy (2). Platinum compounds 
combined with fluoropyrimidines are the most common first-
line treatment for patients with advanced or metastatic human 
epidermal growth factor receptor (HER)2-negative gastric 
cancer, with trastuzumab added for HER2-positive cases, as 
recommended by the European Society for Medical Oncology, 
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the Japanese Gastric Cancer Association (JGCA), the National 
Comprehensive Cancer Network, and the Asian resource-
stratified treatment guidelines (3-6). Recently, immune 
checkpoint inhibitors combined with chemotherapy, as well as 
zolbetuximab combined with chemotherapy, have become first-
line treatments for HER2-negative gastric cancer (7-12). 
However, the chemotherapy used in these regimens still 
includes platinum compounds and fluoropyrimidines. 

For second-line treatment, ramucirumab, a vascular 
endothelial growth factor receptor (VEGFR)-2 inhibitor, 
combined with paclitaxel, has shown superior efficacy 
compared to paclitaxel alone in the RAINBOW trial (13). As 
a result, ramucirumab plus paclitaxel is recommended in the 
Japanese gastric cancer treatment guidelines (12). 

The ATTRACTION-2 (14) and TAGS (15) trials 
demonstrated the efficacy of nivolumab and trifluridine/tipiracil 
(FTD/TPI) as salvage therapies. Consequently, both drugs have 
been approved by the Pharmaceuticals and Medical Devices 
Agency in Japan and are currently used in daily clinical 
practice for salvage treatment. 

In the 4th edition of the Japanese Gastric Cancer Association 
(JGCA) guidelines (16), only first-line and second-line 
treatments were discussed, with no mention of salvage therapy. 
Thus, no established salvage treatments existed when we 
planned the current study in 2015, representing an unmet 
medical need for gastric cancer patients. We hypothesized that 
oxaliplatin-based chemotherapy could be a potential candidate, 
given that several reports have suggested the efficacy of 
FOLFOX, a regimen consisting of oxaliplatin, 5-FU, and 
leucovorin, as salvage chemotherapy in gastric cancer patients 
refractory to cisplatin (17-20). Since no prospective study had 
evaluated the efficacy of oral fluoropyrimidines plus oxaliplatin 
in this setting, we conducted a prospective phase II study to 
evaluate the efficacy and toxicity of capecitabine plus oxaliplatin 
combination therapy (XELOX) as a salvage treatment. 
 
Patients and Methods 
 
Study design and setting. This study, conducted by the Osaka 
Gastrointestinal Cancer Chemotherapy Study Group (OGSG 1403), 
was a multicenter, open-label, single-arm, phase II trial conducted 
at six centers in Japan from July 2015 to December 2017. The study 
adhered to the Good Clinical Practice Guidelines and the ethical 
principles outlined in the Declaration of Helsinki (1964) and its 
subsequent amendments. The study protocol was approved by the 
institutional review boards of each center. The trial was registered 
with the University Hospital Medical Information Network Clinical 
Trials Registry (UMIN000016256). 
 
Patients. Patients with metastatic or advanced gastric cancer who were 
resistant to or intolerant of fluoropyrimidines, cisplatin, taxanes, and 
irinotecan were eligible for this study. The eligibility criteria were as 
follows: patients aged 20 years or older with histologically confirmed 
unresectable advanced or recurrent gastric adenocarcinoma; prior 
chemotherapy including fluoropyrimidines, with cancer refractory or 

intolerant to fluoropyrimidines, cisplatin, taxanes, and irinotecan 
(intolerance included avoidance of administration due to concerns 
about adverse events); measurable lesions as assessed according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) Guidelines 
(version 1.1); an Eastern Cooperative Oncology Group (ECOG) 
performance status score of 0, 1, or 2; and adequate bone marrow 
function (hemoglobin level ≥8.0 g/dl, neutrophil count ≥1,500/mm3, 
platelet count ≥100,000/mm3), hepatic function [serum total bilirubin 
concentration ≤1.5 mg/dl, serum aspartate aminotransferase (AST) and 
alanine aminotransferase (ALT) levels ≤100 U/l], and renal function 
(serum creatinine concentration ≤1.2 mg/dl). 

The exclusion criteria were as follows: prior treatment with 
oxaliplatin, insufficient oral intake, brain metastasis, interstitial 
pneumonia, pulmonary fibrosis, active bleeding, massive pleural 
effusions or ascites, and grade 2 or higher severe peripheral sensory 
neuropathy. 

All patients provided written informed consent before enrollment 
in the study. 
 
Treatment. Within one treatment cycle, capecitabine 1,000 mg/m2 was 
administered orally twice daily for 14 days, followed by a 7-day rest 
period. Oxaliplatin 130 mg/m2 was administered by intravenous 
infusion on day one. This treatment cycle was repeated until disease 
progression, unacceptable toxicity, or patient withdrawal of consent. 
The primary endpoint was the disease control rate (DCR), and the 
secondary endpoints were objective response rate (ORR), progression-
free survival (PFS), overall survival (OS), and safety. 

Measurable lesions were assessed according to RECIST version 
1.1. No independent radiologic review was performed. DCR and 
ORR were evaluated based on these response criteria. Adverse 
events were graded according to the National Cancer Institute 
Common Terminology Criteria for Adverse Events (NCI-CTCAE) 
version 4.0. PFS was defined as the interval from the start of 
treatment to death from any cause or radiologic progression, as 
judged by the investigators. OS was defined as the interval from the 
start of treatment to death from any cause. Patients without 
progressive disease who were alive at the data cutoff date and those 
lost to follow-up were censored at the date of their last evaluation. 
 
Statistical methods. Continuous data were presented as the median 
(range). Categorical variables were presented as the number (%). The 
DCR threshold for accepting the null hypothesis was defined as 25%, 
and the expected DCR under the alternative hypothesis was 45%, based 
on the GRANITE-1 and REGARD trials (21, 22). A significance level 
of 5% and a power of 80% were used, considering patients excluded 
from the full analysis set. Given the possibility of patient withdrawal 
and ineligibility, we planned to enroll 30 patients in the study. As this 
study was the first to investigate this combination regimen, the Data and 
Safety Monitoring Committee initially assessed feasibility in six patients. 
ORR, DCR, PFS, OS, and safety analyses were performed in the full 
analysis set, which included all enrolled patients who received the study 
treatment. Survival data were analyzed using the Kaplan–Meier method. 
All statistical analyses were performed using R software, version 3.6.1 
(The R Foundation for Statistical Computing, Vienna, Austria). 

 
Results 

Patients. Although we initially planned to enroll 30 patients in 
the study, it was terminated prematurely due to poor accrual. As 
a result, 12 patients were enrolled from six institutions between 
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July 2015 and December 2017. Patient characteristics are 
summarized in Table I. The median age of the patients was 64 
years (range=57-75 years). Two patients (17%) had an ECOG 
performance status of 2. The number of prior treatment regimens 
was two or three in eight patients (67%) and four or more in four 
patients (33%). Cisplatin was administered to all patients: eight 
patients discontinued cisplatin therapy due to disease 
progression, two due to unacceptable toxicities, and two did not 
receive postoperative cisplatin due to frailty, despite having 
received neoadjuvant cisplatin. All patients had previously 
received fluorouracil and taxanes; ten patients (83%) had 
received ramucirumab, and nine (75%) had received irinotecan. 

At the time of analysis, protocol treatment had been 
discontinued in all patients. The reasons for discontinuation 
included two patients who discontinued prior to treatment 
initiation (one due to elevated liver enzymes and one due to 
vomiting caused by obstruction), seven patients due to disease 
progression, and three patients due to unacceptable toxicities. 
Four patients had received subsequent chemotherapy, including 
taxane-containing regimens (three patients) and nivolumab 
(one patient). 

 
Safety. Safety was evaluated in ten patients, excluding two 
who discontinued protocol treatment before its initiation. The 
median number of treatment cycles was 4.5 (range=2-11). 
Treatment-related adverse events of any grade that occurred 
in at least 10% of patients are shown in Table II. Grade 3-4 
hematological toxicities observed were anemia (10%) and 
thrombocytopenia (10%). No neutropenia was reported. The 
most frequently reported grade 3-4 adverse events were 
fatigue (20%) and hypokalemia (20%). No treatment-related 
deaths were observed. The relative dose intensity was 81.1% 
for capecitabine and 85.7% for oxaliplatin. 

Sugimoto et al: Salvage XELOX for Gastric Cancer (OGSG1403)

309

Table I. Patients’ demographical and clinical characteristics in this study on capecitabine plus oxaliplatin salvage treatment for advanced gastric 
cancer.  
 
Characteristics                                                                                                                                                                                                          (N=12) 
 
Median age, y (range)                                                                                                                                                                                            64 (57-75) 
Sex, male/female                                                                                                                                                                                                          8/4 
ECOG PS, 0/1/2                                                                                                                                                                                                          4/6/2 
Histology, diff/undiff/unknown                                                                                                                                                                                  4/7/1 
HER2, +/–                                                                                                                                                                                                                    1/11 
Prior surgery, yes/no                                                                                                                                                                                                     8/4 
Neoadjuvant chemotherapy, yes/no                                                                                                                                                                            2/10 
Adjuvant chemotherapy, yes/no                                                                                                                                                                                   7/5 
Cisplatin, resistant/intolerable                                                                                                                                                                                     8/4 
Cisplatin, neoadjuvant or adjuvant setting/unresectable advanced or recurrent setting                                                                                        4/10* 
Prior fluoropyrimidine, S-1/capecitabine                                                                                                                                                                  10/3* 
Prior fluoropyrimidine, neoadjuvant or adjuvant setting/unresectable advanced or recurrent setting                                                                  7/9* 
Taxane, neoadjuvant or adjuvant setting/unresectable advanced or recurrent setting                                                                                           2/12* 
Irinotecan, neoadjuvant or adjuvant setting/unresectable advanced or recurrent setting/no                                                                                  0/9/3 
Number of drugs for unresectable advanced or recurrent setting (among fluoropyrimidines, cisplatin, taxanes, and irinotecan), 1/2/3/4         1/1/3/7 
Number of prior regimens for unresectable advanced or recurrent setting, 1/2/3/4/5/6                                                                                    1/2/5/3/0/1 
 
ECOG PS: Eastern Cooperative Oncology Group performance score; diff: differentiated; undiff: undifferentiated; HER2: human epidermal growth 
factor receptor 2; *Duplicates included.

Table II. Adverse events in this study on capecitabine plus oxaliplatin 
salvage treatment for advanced gastric cancer (n=10). 
 
                                                      All Grades n (%)             >G3 n (%) 
 
Leucopenia                                             4 (40)                               0 
Neutropenia                                            2 (20)                               0 
Anemia                                                   3 (30)                           1 (10) 
Thrombocytopenia                                4 (40)                           1 (10) 
Nausea                                                    3 (30)                               0 
Vomiting                                                2 (20)                               0 
Fatigue                                                    3 (30)                           2 (20) 
Anorexia                                                2 (20)                           1 (10) 
Infection                                                 1 (10)                           1 (10) 
Diarrhea                                                 6 (60)                           1 (10) 
Fever                                                      3 (30)                           1 (10) 
Sensory neuropathy                                5 (50)                               0 
Hypoalbuminemia                                 5 (50)                           1 (10) 
Hypokalemia                                          4 (40)                           2 (20)

Table III. Best overall response. 
 
                         CR                PR                 SD               PD               NE 
 
(n=10)                0                   3                    6                  1                  0 
 
CR: Complete response; PR: partial response; SD: stable disease; PD: 
progressive disease; NE: not evaluated.



Efficacy. Efficacy was evaluated in ten patients, excluding 
two who discontinued protocol treatment before its initiation 
(Table III). The ORR assessed by the investigators was 30% 
(95%CI=6.7-65.2), and the DCR was 90% (95%CI=55.5-
99.7, p=0.011), suggesting a benefit with respect to the 
primary endpoint. During a median follow-up time of 7.1 
months (range=0.9-17.5 months), the median PFS was 4.2 
months (95%CI=1.4-5.3; Figure 1A), and the median OS 
was 7.1 months (95%CI=2.3-10.1; Figure 1B). 

We further analyzed post hoc the treatment efficacy based on 
the reason for the discontinuation of cisplatin treatment. Tumor 
shrinkage was observed exclusively in the cisplatin-resistant 
group compared to the cisplatin-intolerant group (50% vs. 0%). 
No significant difference was found in the DCR between the 
cisplatin-resistant and cisplatin-intolerant groups (83.3% vs. 
100%). No significant differences were observed between the 
groups in terms of PFS (4.3 months vs. 3.5 months, Figure 2A) 
and OS (8.6 months vs. 5.3 months, Figure 2B). 
 
Discussion 
 

This was the first prospective study exploring the efficacy 
and safety of XELOX as salvage-line chemotherapy in 
gastric cancer. Although the study did not enroll a sufficient 
number of patients to allow for robust statistical analysis, 
XELOX demonstrated a DCR of 90% with an ORR of 30%, 
and median PFS and OS of 4.2 and 7.1 months, respectively. 

When we planned this study in 2015, no salvage treatment 
was established. Recently, newly developed drugs, including 
apatinib, nivolumab, and FTD/TPI, demonstrated a survival 
benefit over best supportive care in heavily pretreated gastric 

cancer patients with good performance scores (0-1) in phase 
III studies (14, 15, 23). The reported ORR, median PFS, and 
OS were 2.8%, 2.6 months, and 6.5 months for apatinib; 
11.2%, 1.6 months, and 5.3 months for nivolumab; and 
4.0%, 2.0 months, and 5.7 months for FTD/TPI, respectively. 
While caution is warranted when comparing findings, our 
study suggests potentially better efficacy for XELOX than 
apatinib, nivolumab, and FTD/TPI, despite including patients 
with poor performance scores. 

Oxaliplatin has shown preclinical activity against various 
cancers resistant to cisplatin and has synergistic effects with 5-
FU (24). Furthermore, Bruno et al. (25) reported that oxaliplatin 
differs from cisplatin and carboplatin in its mechanism of 
action: oxaliplatin induces ribosome biogenesis stress to kill 
cells, rather than relying on a DNA-damage response. 

In locally advanced or metastatic biliary tract cancers, 
modified FOLFOX has proven effective in patients previously 
treated with cisplatin plus gemcitabine combination 
chemotherapy (26). Similarly, several retrospective (20, 27) 
and prospective studies (17-20, 28) have indicated that salvage 
chemotherapy with FOLFOX is effective in gastric cancer 
patients refractory to cisplatin. The reported ORR, PFS, and 
OS in these studies ranged from 21-27%, 2.2-4.3 months, and 
4.2-8.0 months, respectively. In comparison, salvage therapy 
with XELOX in our study demonstrated promising efficacy in 
gastric cancer patients. 

Importantly, XELOX does not require an infuser pump, 
extended infusion times, or a central venous port. However, 
to date, no studies have evaluated XELOX as a salvage-line 
treatment, either retrospectively or prospectively, in gastric 
cancer. 

ANTICANCER RESEARCH 45: 307-313 (2025)

310

Figure 1. Progression-free survival (A) and overall survival (B) in this study of capecitabine plus oxaliplatin salvage treatment for advanced gastric 
cancer (n=10). The median progression-free survival was 4.2 months [95% confidence interval (CI)=1.4-5.3 months]. The median overall survival 
was 7.1 months (95%CI=2.3-10.1 months).



In our analysis, we compared treatment efficacy based on 
the reasons for discontinuation of cisplatin. No significant 
differences were observed in the DCR, PFS, or OS between 
cisplatin-resistant and cisplatin-intolerant cases. Although 
preliminary, our data suggest the potential for a platinum 
rechallenge using oxaliplatin in gastric cancer patients who 
were previously resistant to cisplatin. 

When chemotherapy is administered to gastric cancer 
patients who have undergone multiple lines of treatment, 
safety becomes a critical concern. Although our study found 
that hematological toxicity was not more frequent than in 
previous reports, fatigue was commonly observed (20%). 
Compared to FOLFOX (85 mg/m2), a higher dose of 
oxaliplatin is administered in XELOX on day one (130 
mg/m2), which might explain the higher incidence of fatigue. 
Particularly for patients with poor performance scores or 
diminished appetite, dose reductions of oxaliplatin may be a 
practical consideration in daily clinical practice. 
 
Study limitations. First, it was a single-arm, phase II 
exploratory study. Second, the total number of patients 
enrolled was very small due to poor accrual. One potential 
reason for the poor accrual is that oxaliplatin-based 
chemotherapy is often preferred over cisplatin-based 
regimens in first-line treatment due to its convenience in 
outpatient settings. Additionally, nivolumab and FTD/TPI 
were only approved in Japan in 2017 and 2019, respectively. 
Despite these limitations, our study represents the first 
prospective evaluation of XELOX’s safety and efficacy in 

patients with inoperable or advanced gastric cancer who 
were either resistant to or intolerant of cisplatin. 
 
Conclusion 
 
Our findings suggest that salvage-line XELOX is a viable 
treatment option for patients with metastatic gastric cancer, 
providing potential clinical benefits. 
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Figure 2. Progression-free survival (A) and overall survival (B) in this study of capecitabine plus oxaliplatin salvage treatment for advanced gastric 
cancer (n=10). The median progression-free survival in patients with resistant tumors (dashed line) was 4.3 months, while in those who were 
intolerant of cisplatin (solid line), it was 3.5 months (p=0.50). The median overall survival in patients with resistant tumors (dashed line) was 8.6 
months, while in those who were intolerant of cisplatin (solid line), it was 5.3 months (p=0.53).
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