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Abstract: It is currently unclear whether chemotherapy could improve the prognosis of patients with T2N0 gastric 
cancer after radical resection without residual disease (R0). This study aimed to examine the impact of postop-
erative chemotherapy and other factors on the prognosis of patients with T2N0 gastric cancer after R0 resection.  
This is a retrospective study conducted in patients with T2N0 gastric cancer after R0 radical resection performed 
at the Tumor Hospital Affiliated to Harbin Medical University between January 2003 and January 2010. The pa-
tients had no evidence of distant metastases and were grouped according to chemotherapy. Among the 122 T2N0 
patients, there were 88 males and 34 females, with a median age of 57 (range, 31-82) years. Forty-nine patients 
received postoperative chemotherapy, while 73 did not. The median follow-up was (75 months), and the median 
survival was 94.0 months. Univariate analyses showed that chemotherapy was associated with survival of patients 
with gastric cancer after R0 resection (P<0.05). Multivariate analysis showed that age and chemotherapy were in-
dependently associated with the prognosis of these patients (both P<0.05) after adjustment for gender, weight loss, 
tumor size, hemoglobin, thrombocytopenia, and albumin. This study suggests that T2N0M0 patients with gastric 
cancer in China could benefit from postoperative chemotherapy, but prospective studies are needed to confirma-
tion.
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Introduction

Gastric cancer arises from the gastric mucosa. 
The highest incidence of gastric cancer has 
been reported in men, older adults (60-84 
years), and in eastern Asia, eastern Europe, 
and South America [1]. Indeed, studies have 
shown that 52% of patients with gastric cancer 
are in Asia, and 41% are in China [2]. The inci- 
dence of gastric cancer is 8.7 per 100,000 
white men, compared with 17.2 per 100,000 
Asian/Islander men [3]. Surgery is considered 
as the primary method for treatment of gastric 
cancer and to be the only strategy with cura- 
tive possibilities. Despite the best surgical 

approaches, the overall prognosis has not 
improved significantly in recent years [4, 5].

According to the NCCN guidelines, surveillance 
should be considered for patients with T1 dis-
ease and chemotherapy is indicated for pa- 
tients with T3-T4 or N+ disease [6], while che- 
motherapy could be considered for T2N0 dis-
ease. A study showed that the value of chemo-
therapy in patients with T2N0 gastric cancer is 
poorly known and there is no consensus [7]. 
Indeed, the NCCN guidelines recommend that 
T2N0M0 patients who do not receive preopera-
tive treatment and are subjected to disease-
free (R0) resection can undergo surveillance, 
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according to the patient’s conditions, and may 
receive chemotherapy using 5-FU or capeci- 
tabine in combination with leucovorin [6]. On 
the other hand, Japanese guidelines do not rec-
ommend chemotherapy for these patients [8]. 
A recent American study showed that patients 
with T2N0 gastric cancer that underwent sub-

optimal lymph node dissection benefited from 
chemotherapy [9].

There is no consensus on adjuvant therapy for 
patients with T2N0 gastric cancer [7, 9]. A retro- 
spective study suggested a possible benefit of 
adjuvant therapy in these patients [9]. Fur- 

Table 1. Clinical characteristics of the patients with gastric cancer according to postoperative chemo-
therapy

All (N=122) Chemotherapy (N=49) No chemotherapy (N=73) P
Gender 0.580
    Male 88 (72.1%) 34 (69.4%) 54 (84.0%)
    Female 34 (27.9%) 15 (30.6%) 19 (26.0%)
Age 0.251
    ≥60 55 (45.1%) 19 (38.8%) 36 (49.3%)
    <60 67 (54.9%) 30 (61.2%) 37 (50.7%)
Weight loss (%) 0.088
    ≥5 46 (37.7%) 14 (28.6%) 32 (43.8%)
    <5 76 (62.3%) 35 (71.4%) 41 (56.2%)
Tumor location 0.363
    Upper 1/3 13 (10.7%) 6 (12.2%) 7 (9.6%)
    Medium 1/3 22 (18.0%) 12 (24.5%) 10 (13.7%)
    Lower 1/3 73 (59.8%) 25 (51.1%) 48 (65.7%)
    Two or three thirds 14 (11.5%) 6 (12.2%) 8 (11.0%)
Degree of differentiation 0.851
    Low 56 (45.9%) 23 (46.9%) 33 (45.2%)
    High-medium 66 (54.1%) 26 (53.1%) 40 (54.8%)
Tumor size 0.851
    ≤3 cm 56 (45.9%) 23 (46.9%) 33 (45.2%)
    >3 cm 66 (54.1%) 26 (53.1%) 40 (54.8%)
Histological type 0.994
    Adenocarcinoma 107 (87.7%) 43 (87.7%) 64 (87.7%)
    Signet-ring cell carcinoma 4 (3.3%) 2 (4.1%) 2 (2.7%)
    Others 11 (9.0%) 4(8.2%) 7 (9.6%)
Surgical approach 0.643
    Total gastrectomy 4 (3.3%) 2 (4.1%) 2 (2.7%)
    Billroth I gastrectomy 11 (9.0%) 3 (6.1%) 8 (11.0%)
    Billroth II gastrectomy 89 (72.9%) 35 (71.4%) 54 (74.0%)
    Proximal gastrectomy 18 (14.8%) 9 (18.4%) 9 (12.3%)
Hemoglobin 0.191
    Male ≥120 g/L or female ≥110 g/L 92 (75.4%) 40 (81.6%) 52 (71.2%)
    Male <120 g/L or female <110 g/L 30 (24.6%) 9 (18.4%) 21 (28.8%)
Platelet 0.106
    ≥300 ×109/L 32 (26.3%) 9 (18.4%) 23 (31.5%)
    <300 ×109/L 90 (73.7%) 40 (81.6%) 50 (68.5%)
Albumin 0.552
    ≥35 g/L 104 (85.2%) 43 (87.8%) 61 (83.6%)
    <35 g/L 18 (14.8%) 6 (12.2%) 12 (16.4%)
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thermore, no study is available regarding 
Chinese patients with T2N0 gastric cancer. 
Therefore, the aim of this study was to examine 
the impact of postoperative chemotherapy and 
other factors on the prognosis of patients with 
T2N0 gastric cancer after R0 resection.

Patients and methods

Subjects

This is a retrospective study that was carried 
out in patients with T2N0 gastric cancer treat-
ed with R0 radical resection at The Tumor 
Hospital Affiliated to Harbin Medical University 
between January 2003 and January 2010. 
Inclusion criteria were: 1) diagnosed with gas-
tric cancer by postoperative pathological exam-
ination; 2) no evidence of distant metastases; 
3) R0 resection; 4) patients did not receive pre-
operative treatments; 5) pre-chemotherapy 
KPS scores were ≥60; and 6) no other malig-
nant tumor or severe disease. The study was 
approved by The Ethic Committee of The Tumor 
Hospital Affiliated to Harbin Medical University. 
The need for informed consent was waived by 
the committee because of the retrospective 
nature of the study.

Data collection

Clinical and pathological data were collected 
from the preoperative laboratory examination 

Joint Committee on Cancer (AJCC) [10]: hemo- 
globin (male ≥120 g/L or female ≥110 g/L), 
platelets (≥300 ×109/L, <300 ×109/L), and 
albumin (≥35 g/L, <35 g/L) [11]. The number 
of dissected lymph nodes was >15. The deci-
sion to undergo chemotherapy was taken after 
discussion between the treating oncologist and 
the patient.

Follow-up and outcomes

The patients were followed up every 3 months 
for two years, and then once a year until death 
or end of follow-up. Follow-up was performed by 
telephone, text message, and outpatient visit. 
The primary outcome was overall survival.

Statistical analysis

Normally distributed continuous variables are 
presented as mean ± SD and analyzed using 
the Student t test or ANOVA with the Tukey’s 
post hoc test, as appropriate. Non-normally dis-
tributed continuous variables (age, weight, and 
tumor size) were presented as median (range or 
IQR and were analyzed with the Mann-Whitney 
U test or the Kruskal-Wallis test, as appropri-
ate. Categorical variables were presented as 
proportions and analyzed using the Chi-square 
test or Fisher’s exact test, as appropriate. 
Survival analyses were performed using the 
Kaplan-Meier method and the Log rank test. 

Figure 1. Survival of patients with T2N0M0 gastric cancer. The 1-, 3-, and 
5-year survival rates were 99.2%, 91.0%, and 81.1%, respectively. The me-
dian survival was 94.0 months.

and postoperative pathological 
reports. All laboratory exami-
nation results were from pre-
operative examinations. The 
data included gender (male vs. 
female), age (≥60 years old vs. 
<60 years old), weight loss 
(≥5% vs. <5%), tumor location 
(upper third, middle third, lower 
third, two thirds, and three 
thirds), tumor size (≤5 cm, 5-10 
cm, ≥10 cm), tumor differentia-
tion (low vs. medium-high), his-
tological type (adenocarcino-
ma, signet ring cell carcinoma, 
and others), operation type 
(total gastrectomy, Billroth I, 
Billroth II, and proximal gas-
trectomy), and postoperative 
chemotherapy (yes vs. no). All 
cancer parameters were stag- 
ed according to TNM staging 
(7th edition) by the American 
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Multivariate Cox regression model (enter meth-
od) was used to screen for independent factors 
affecting the prognosis of gastric cancer. SPSS 
22.0 (IBM, Armonk, NY, USA) was used to per-
form statistical analysis. Two-sided P-values 
<0.05 were considered statistically different.

Results

Characteristics of patients

A total of 122 patients were included in the 
study. There were 88 males and 34 females, 
for a male-to-female proportion of 2.59:1. The 
median age was 57 (range, 31-82) years. D0, 
D1, and D2 resection rates were 4.9%, 28.7%, 
and 66.4%, respectively. Forty-nine patients 
received postoperative chemotherapy, while 73 

94 months (Figure 1). The median follow-up of 
the chemotherapy group was 67 months, com-
pared with 78 months in the no-chemotherapy 
group (P=0.038).

Multivariate analysis

Multivariate analysis suggested that age 
(OR=2.84, 95% CI: 1.22-6.60, P=0.02) and 
chemotherapy (OR=0.23, 95% CI: 0.12-0.68, 
P=0.004) were independently associated sur-
vival in these patients (Table 2 and Figure 2).

Discussion

It is currently unclear whether chemotherapy 
could improve the prognosis of patients with 
T2N0 gastric cancer after R0 [6-8]. Therefore, 

Table 2. Multivariate analysis of the factors affecting survival
Odds 
ratio P 95% confidence 

interval
Age (≥60 vs. <60 years) 2.839 0.015 1.222-6.595
Gender (male vs. female) 1.101 0.839 0.435-2.789
Weight loss (≥5% vs. <5%) 0.920 0.845 0.398-2.124
Tumor size (≤3 cm vs. >3 cm) 0.617 0.304 0.246-1.548
Chemotherapy or not 0.228 0.004 0.122-0.678
Hemoglobin (male ≥120 g/L or female ≥110 g/L vs. male <120 g/L or female <110 g/L 0.890 0.823 0.322-2.459
Platelets (≥300 ×109/L vs. <300 ×109/L) 1.594 0.392 0.549-4.631
Albumin (≥35 g/L vs. <35 g/L) 6.229 0.082 0.794-49.955

Figure 2. Survival of patients with T2N0M0 gastric cancer treated or not 
with chemotherapy. The mean survival time of patients without chemother-
apy was 87.4 months compared with 72.6 months in the chemotherapy 
group (P<0.05).

cases did not. Chemother- 
apy regimens included: plati-
num + capecitabine (n=12), 
platinum + 5-FU (n=36), and 
others (n=1). There was no dif-
ference in survival between 
the patients who received 
XELOX and those who received 
FOLFOX (P=0.102). There was 
no significant difference bet- 
ween the two groups (chemo-
therapy vs. none) (Table 1).

Follow-up

The median follow-up was 75 
(range, 3-96) months. The 
Kaplan-Meier analysis of the 
whole cohort showed that the 
one-, three-, and five-year sur-
vival rates were 99.2%, 91.0%, 
and 81.1%, respectively, and 
that the median survival was 
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this study aimed to examine the impact of post-
operative chemotherapy and other factors on 
the prognosis of patients with T2N0 gastric 
cancer after R0 resection. The results suggest 
that age and chemotherapy are independently 
associated with the prognosis of these patients 
after adjustment for gender, weight loss, tumor 
size, hemoglobin, thrombocytopenia, and albu-
min, suggesting that T2N0M0 patients with 
gastric cancer in China could benefit from post-
operative chemotherapy.

In the present study, older age was indepen-
dently associated with poorer survival in 
patients with T2N0M0 gastric cancer. This 
result is supported by previous studies. Indeed, 
a previous study showed that age is inversely 
associated with the prognosis of patients with 
metastatic gastric cancer [12]. Nevertheless, 
the influence of age on the prognosis of gastric 
cancer is controversial [13, 14] and that the 
apparent effect of age on prognosis could be in 
fact due to the higher prevalence of the diffuse 
subtype more often seen in younger patients 
[15, 16]. A large Japanese study showed that 
age was independently associated with the 
prognosis of gastric cancer [17]. Another study 
showed that age was independently associated 
with prognosis of gastric cancer, irrespective of 
tumor size [18]. In the present study, age was 
not associated with histological subtype (data 
not shown), but the sample size was small and 
some subtypes were under-represented. In 
addition, although women are at lower risk of 
gastric cancer than men, the age at meno-
pause could be associated with the prognosis 
of gastric cancer and prevalence of the diffuse 
subtype [19].

Beside age, the present study suggests that 
adjuvant chemotherapy is an independent 
prognosis factor for gastric cancer. Generally 
speaking, patients with gastric cancer do not 
respond well to adjuvant chemotherapy [20-
25]. In the INT-0116 trial, the benefit of adju- 
vant chemotherapy was uncertain because of 
the small number of patients with T2N0 tumors 
[26-28]. The recent ACTS GC trial from Japan 
showed that compared with surgery alone, 
postoperative chemotherapy showed better 
survival in patients with stage II (excluding T1 
tumors) or stage III gastric cancer who under-
went R0 resection [29, 30]. In the CLASSIC trial 
(from South Korea, China, and Taiwan), patients 

with stage II-IIIB gastric cancer that underwent 
complete resection with D2 lymph node dissec-
tion (at least 15 lymph nodes) showed better 
survival with chemotherapy compared with sur-
gery alone [31]. A recent study suggested that 
chemotherapy could be beneficial only to a sub-
set of patients with T2N0 gastric tumors [32]. 
Additional studies are necessary to identify 
patients that could benefit the most from adju-
vant chemotherapy. In addition, other studies 
have highlighted the need for optimal lymph 
node dissection because the perceived benefit 
of chemotherapy on survival in patients with 
T2N0 gastric cancer could be due to overlooked 
invaded lymph nodes [9].

The present study is not without limitations. 
Because of the retrospective nature of the 
study, some data (like specific biochemical 
data, follow-up data, leukocytopenia, house-
hold income, and non-traditional risk factors) 
could not be analyzed because they were not 
recorded in the medical charts. In addition, the 
sample size was small, which could lead to a 
possible overfitting bias in the multivariate 
analysis. Finally, follow-up was short, affecting 
the survival analysis. Larger prospective stud-
ies are necessary to draw stronger conclusions 
about the role of chemotherapy in patients with 
T2N0M0 gastric cancer.

In conclusion, this study suggests that T2N0M0 
patients with gastric cancer in China could ben-
efit from postoperative chemotherapy, but pro-
spective studies are needed to confirmation.
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