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Abstract. – OBJECTIVE: To assess the ef-
fectiveness and safety of treatment consisting 
of extending chemotherapy (ECT) with capecit-
abine following capecitabine plus oxaliplatin 
(CAPOX) chemotherapy for stage 3 gastric car-
cinoma (GC) after D2 gastrectomy.

PATIENTS AND METHODS: In this retrospec-
tive study, we included 214 patients with stage 
3 GC who underwent D2 gastrectomy between 
January 2012 and April 2014. The CAPOX regi-
men chemotherapy was administrated to all of 
the patients as adjuvant therapy. The CAPOX 
regimen consisted of capecitabine (1000 mg/m2, 
in 2 divided doses for 14 d) and oxaliplatin (130 
mg/m2 given on Day 1), repeated every 21 d for 8 
cycles. Following CAPOX chemotherapy, 102 of 
these patients received extending chemothera-
py (the ECT group) with capecitabine, whereas 
112 patients (the control group) received no ECT. 
The ECT consisted of capecitabine (1000 mg/m2, 
in 2 divided doses for 14 d), repeated every 21 
d for 8 cycles at most. The chemotherapy was 
discontinued if unacceptable toxicity or disease 
progression occurred or upon the request of the 
patient. All cases were followed up, and over-
all survival (OS), recurrence-free survival (RFS), 
and toxicities were compared. 

RESULTS: The ECT group exhibited a dis-
tinctly higher 5-year OS (p=0.0468) and RFS 
(p=0.0483) than those of the control group. The 
incidence of hand-foot syndrome was markedly 
greater in the ECT group (p=0.0043). No toxici-
ty-related death occurred.

CONCLUSIONS: Extending chemotherapy 
with capecitabine following the CAPOX regimen 
chemotherapy provides significant survival ben-
efit for stage 3 GC after D2 gastrectomy.
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Introduction

Gastric carcinoma (GC) has become a world-
wide health issue due to its increasing incidence 
and prevalence1,2. About 1 million new cases are 
diagnosed and more than 700,000 deaths aris-
ing from GC are reported annually3,4. Radical 
resection provides an opportunity to cure the 
disease, but more than 40% of the cases devel-
op recurrence within 2 years postoperatively; 
thus, adjuvant treatment is crucial5-7. Despite 
D2 gastrectomy, patients with stage 3 GC have 
evidently lower long-term survival than patients 
with earlier-stage GC8. Thus, innovative adju-
vant therapy modalities for stage 3 GC need to 
be explored. 

Improved survival has been reported in pa-
tients with stage 3 GC who undergo extended 
duration of adjuvant chemotherapy after radical 
surgery9. Similarly, completion of postoperative 
chemotherapy improves survival in patients with 
stage 3 GC10. Therefore, the duration of adjuvant 
chemotherapy and submissiveness to chemother-
apy can potentially be considered as prognostic 
factors, independently, in patients with stage 3 
GC after radical surgery. 

However, studies regarding the optimal dura-
tion of adjuvant chemotherapy are rarely report-
ed. Number of cycles of chemotherapy mostly 
depends on the reactivity and tolerability of the 
treatment in the patient and the preferences of the 
physician. This retrospective study was designed 
to assess the effectiveness and safety of extending 
chemotherapy (ECT) with capecitabine following 
capecitabine plus oxaliplatin (CAPOX) for pa-
tients with stage 3 GC after D2 gastrectomy.
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Patients and Methods

Patients
We included 214 patients with stage 3 GC 

who underwent open D2 gastrectomy between 
January 2012 and April 2014. Our inclusion cri-
teria were as follows: pathologically confirmed 
stage 3 GC [per the American Joint Committee 
on Cancer (AJCC) staging system, 7th edition]11; 
no prior anticancer therapy; Eastern Cooperative 
Oncology Group score of 0-2; recurrence-free 
survival (RFS) and overall survival (OS) > 6 
months; ages 18-75 years. Patients were divided 
into the ECT group and the control group on the 
basis of whether they received ECT.

We conducted this study in accordance with 
the Declaration of Helsinki and Good Clinical 
Practice recommendations and with the approval 
of the Medical Research Ethics Committee of the 
Huzhou Normal College. 

Chemotherapy Administration
Patients with stage 3 GC started the adjuvant 

chemotherapy within 21 d after D2 gastrectomy. 
The CAPOX regimen consisted of capecitabine 
(1000 mg/m2, in 2 divided doses for 14 d) and 
oxaliplatin (130 mg/m2 given on Day 1), repeated 
every 21 d for 8 cycles in the first phase of chemo-
therapy. At the end of the CAPOX chemotherapy, 
physicians illustrated the potential advantages 
and disadvantages of ECT with capecitabine for 
the patients. The patients then decided whether to 
receive ECT based on their own assessment and 
then signed the consent form. 

Overall, 102 patients agreed to receive ECT; 
hence, the ECT group was administered with 
capecitabine (1000 mg/m2, in 2 divided doses for 
14 d), which was repeated every 21 d for 8 cycles. 
Meanwhile, 112 patients without ECT after the 
CAPOX chemotherapy phase were observed as 
the control group.

Toxicities of chemotherapy were scaled in ac-
cordance with the National Cancer Institute Com-
mon Terminology Criteria for Adverse Events 
version 4.0. We reduced the chemotherapy dose 
by 25% in succeeding cycles if any of the fol-
lowing occurs: grade 4 neutropenia and/or grade 
3 or 4 thrombocytopenia and anemia, grade 2 
or 3 hand-foot syndrome, or another grade 3 or 
4 acute non-hematologic adverse event. Mean-
while, we terminated the chemotherapy if any of 
the following occurs: prolonged recovery (more 
than 2 weeks) from the toxicities of chemother-
apy, recurrence, or the patient requests termina-

tion. Patients who were administered fewer than 
3 cycles of CAPOX chemotherapy or 3 cycles of 
ECT were excluded.

Patient Evaluation and Follow-up 
We assessed the patients before each chemo-

therapy session during the treatment period. Sub-
sequently, we followed them up each month in 
the 1st year post-surgery and then every 3 months 
thereafter or until their death. In the case of 
recurrence, the patients received chemotherapy, 
radiofrequency ablation, or palliative treatment. 

Statistical Analysis
All data are presented as mean ± SD. We used 

Student’s t-test, the chi-square test, or Fisher’s 
exact test to examine the clinical data. Using Ridit 
analysis, we compared the toxicities of chemother-
apy of the two groups. In this study, we described 
RFS as the interval from the surgery date to the 
date of the (i) first recurrence, (ii) death from any 
cause, or (iii) last follow-up. OS was described 
as the interval between the surgery date and the 
date of either death from any cause or the last fol-
low-up. We used the log-rank test to evaluate the 
survival curves acquired from the Kaplan-Meier 
estimates. p<0.05 indicated statistical significance.

Results

Patient Characteristics
No significant difference was found in the 

characteristics of the patients, including gender, 
surgery date, age, tumor differentiation, tumor 
site, tumor size, tumor stage, and blood loss 
during the operation between the ECT group and 
the control group (Table I).

Toxicities of Chemotherapy and 
Treatment Outcomes 

The toxicities of chemotherapy are listed in 
Table II. Compared with the control group, the 
ECT group showed a markedly greater incidence 
of hand-foot syndrome (p=0.0043). Most of the 
toxicities were controlled and managed using 
symptomatic therapy and dose reduction. No tox-
icity-associated fatality was reported.

In the CAPOX chemotherapy phase, all patients 
completed 8 cycles of CAPOX chemotherapy. 
However, 20 patients from the control group and 
15 from the ECT group received dose reduction. 
Subsequently, 94 patients in the ECT group com-
pleted 8 cycles of ECT. Among the 94 patients, 
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13 were administered dose reduction. We dis-
continued ECT in 3 patients because of disease 
recurrence and 5 patients due to refractory grade 3 
hand-foot syndrome and grade 4 thrombocytope-
nia. These patients underwent at least 3 cycles of 
ECT and were included in the analysis.

Recurrence-Free Survival 
In the first 5 years post-surgery, 48 patients 

in the control group and 33 patients in the ECT 
group reported recurrence. Patients in the ECT 
group showed markedly improved 5-year RFS 
relative to those in the control group (p=0.0483) 

(Figure 1). The hazard ratio for recurrence was 
0.6442 [95% CI, 0.4167 to 0.9961] in the ECT 
group relative to that in the control group. The 
sites of relapse are listed in Table III. 

Overall Survival
In the first 5 years post-surgery, 43 patients in 

the control group and 28 patients in the ECT group 
died. Patients in the ECT group showed a markedly 
improved 5-year OS relative to those in the control 
group (p=0.0468) (Figure 2). The hazard ratio for 
death in the ECT group was 0.6214 [95% CI, 0.3902 
to 0.9896] relative to that in the control group. 

Table I. Patient characteristics.

  Control group ECT group
  (n = 112) (n = 102) p-value

Age (year)  55.16 ± 7.27 54.91 ± 6.92 0.7974
Tumor Size (cm)  4.21 ± 1.58 4.36 ± 1.62 0.4939
Operating Time (min)  139.28 ± 29.51 141.66 ± 29.75 0.5578
Blood Loss During Surgery (ml)  104.57 ± 35.21 106.48 ± 36.44 0.6971
Gender    0.8346
 Male 91 84 
 Female 21 18 
Tumor Stage    0.9772
 IIIA 24 22 
 IIIB 39 35 
 IIIC 49 45 
Tumor Differentiation    0.9159
 Well 18 17 
 Moderately 25 21 
 Poorly 54 50 
 Signet ring cell 15 14 
Tumor Location    0.9898
 Lower 45 39 
 Middle 24 22 
 Upper 33 32 
 Entire 10  9 

Table II. Toxicities.

            Control group             ECT group 

                Grade                 Grade

 Event 1 2 3 4 1 2 3 4 p-value

Neutropenia 45 38 26 3 39 33 27 3 0.6373
Thrombocytopenia 47 51  2 2 44 49  3 2 0.3622
Anemia 50 42  3 0 47 44  4 0 0.1255
Nausea/Vomiting 57 53  2 0 51 49  2 0 0.8893
Diarrhea 18 12  1 0 16 13  1 0 0.7370
Nephrotoxicity  6  4  0 0  7  2  0 0 0.9500
Hepatic toxicity 10  8  0 0 12  9  0 0 0.4016
Stomatitis 16 13  4 0 17 14  4 0 0.4608
Hand-foot Syndrome 43  4  3 – 53  7  5 – 0.0043
Paresthesia 27 11  0 0 23  9  0 0 0.6860
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Discussion

Radical surgery constitutes the only curative 
therapy for localized GC, and adjuvant chemo-
therapy is obligatory to improve long-term sur-
vival for patients with stage 3 GC after curative 
surgery12. The benefit of adjuvant chemotherapy 
to the survival of patients with advanced GC 
after D2 gastrectomy has been well demon-
strated in several clinical trials and systematic 
reviews13,14. In the CLASSIC trial, disease-free 
survival (DFS) was improved by 44% in ran-
domly assigned patients who received capecit-
abine combined with oxaliplatin (XELOX) rel-
ative to the patients who received observation 
after radical surgery15. Therefore, XELOX che-
motherapy for 6 months is considered as the 
standard postoperative adjuvant treatment for 
patients with resectable stage 2 or 3 GC.

Due to tumor progression, patients with stage 
3 disease have considerably poorer long-term 
survival than those with GC at an earlier stage8. 
Therefore, further research on innovative ad-
juvant therapeutic approaches for stage 3 GC 
has to be conducted. Extending the duration of 
chemotherapy is one of the exploratory strat-
egies that can potentially achieve promising 
long-term survival in patients with stage 2 and 
stage 3 GC9. Another study showed that extend-
ing the duration of chemotherapy after surgery 
improved survival even in patients with stage 4 
GC16. In Japan, S-1 monotherapy for 1 year was 
established as the standard adjuvant chemother-
apy after surgery for GC owing to findings of 
the ACTS-GC clinical trial17. It may suggest that 
1-year post-operative chemotherapy is an ideal 
treatment modality and tolerable for GC. To 
achieve a favorable long-term survival, capecit-
abine monotherapy for an additional period of 
6 months was administered as extending che-
motherapy in the ECT group following 6-month 
CAPOX regimen chemotherapy after D2 gas-
trectomy in this study. 

Our findings indicate that fewer patients ex-
perienced recurrence in the ECT group than in 
the control group in the initial 5 years post-sur-
gery. The ECT group exhibited a markedly 
higher 5-year RFS relative to that of the control 
group arm [p=0.0483; HR, 0.6442; 95% CI, 
0.4167 to 0.9961]. Thus, fewer patients died 
in the ECT group than in the control group in 
the first 5 years post-surgery. The ECT group 
showed a markedly higher 5-year OS, com-
pared with the control group (p=0.0468; HR, 
0.6214; 95%CI, 0.3902 to 0.9896). Despite the 
extended duration of chemotherapy received, 
the ECT group reported chemotherapy-relat-
ed toxicities mostly comparable to those of 
the control group, except for hand-foot syn-
drome. A significant number of patients in 
the ECT group developed hand-foot syndrome 
(p=0.0043).

Figure 1. Recurrence-free survival curves of the 2 groups. 
In the first 5 years post-surgery, 48 patients in the control 
group and 33 patients in the ECT group reported recurrence. 
Patients in the ECT group showed markedly improved 
5-year RFS relative to those in the control group (p=0.0483). 
The hazard ratio for recurrence was 0.6442 [95% CI, 0.4167 
to 0.9961] in the ECT group relative to that in the control 
group. 

Table III. Sites of recurrence.

  Peritoneum Hematogenous Lymph nodes Local

Sites of first recurrence     
 Control group 14 7 17 10
 ECT group 10 5 11  7
Sites of any recurrence    
 Control group 15 9 19 12
 ECT group 13 8 13 10
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Conclusions

To sum up, ECT with capecitabine following 
CAPOX regimen chemotherapy may significant-
ly improve survival in patients with stage 3 GC 
after D2 gastrectomy. However, owing to the 
retrospective design and small sample size of this 
study, its findings have to be verified by a pro-
spective study with a larger sample size.
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