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Abstract
AIM: To evaluate the location, histopathology, stages, 
and treatment of gastric cancer and to conduct survival 
analysis on prognostic factors.

METHODS: Patients diagnosed with of stomach cancer 
in our clinic between 2000 and 2011, with follow-up or 
a treatment decision, were evaluated retrospectively. 
They were followed up by no treatment, adjuvant 
therapy, or metastatic therapy. We excluded from the 
study any patients whose laboratory records lacked the 
operating parameters. The type of surgery in patients 
diagnosed with gastric cancer was total gastrectomy, 
subtotal gastrectomy or palliative surgery. Patients 
with indications for adjuvant treatment were treated 
with adjuvant and/or radio-chemotherapy. Prognostic 
evaluation was made based on the parameters of the 
patient, tumor and treatment.

RESULTS: In this study, outpatient clinic records of pa-
tients with gastric cancer diagnosis were analyzed ret-
rospectively. A total of 796 patients were evaluated (552 

male, 244 female). The median age was 58 years (22-90 
years). The median follow-up period was 12 mo (1-276 
mo), and median survival time was 12 mo (11.5-12.4 
mo). Increased T stage and N stage resulted in a de-
crease in survival. Other prognostic factors related to 
the disease were positive surgical margins, lymphovas-
cular invasion, perineural invasion, cardio-esophageal 
settlement, and the levels of tumor markers in meta-
static disease. No prognostic significance of the patient’s 
age, sex or tumor histopathology was detected.

CONCLUSION: The prognostic factors identified in all 
groups and the proposed treatments according to stage 
should be applied, and innovations in the new targeted 
therapies should be followed.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Despite the innovations in treatment, gastric cancer still 
remains a mortal disease[1]. Patient, tumor and treatment 
factors determine the prognosis. In recent years, when 
there has been an overall reduction in gastric cancer, a 
moderate increase in proximal stomach and esophagogas-
tric junction region adenocarcinoma has been observed[2]. 

While the basic treatment of  gastric cancer is complete 
resection and, following this treatment, if  necessary, adju-
vant chemoradiotherapy, the standard treatment in meta-
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static patients is chemotherapy and palliative treatment. 
Currently, studies on neoadjuvant therapy are ongoing. 

Adjuvant therapy approach
In the intergroup trial (INT 0116), which was a ran-
domized phase Ⅲ trial, the effectiveness of  adjuvant 
chemoradiotherapy was compared with the monitoring 
group. In that study, 556 patients were randomized to the 
adjuvant therapy group, in which the five-year survival rate 
was 50%, or the surgery group, in which it was 41% (HR 
= 1.35). That study established the standard adjuvant 
therapy in gastric cancers. After Macdonald’s research[3], 
with close to ten years’ follow-up demonstrating that 
survival was 41% after surgery and 50% after adjuvant 
chemoradiotherapy, this treatment approach has become 
the standard treatment. However, many studies have been 
conducted regarding systemic adjuvant treatment[4].

Neoadjuvant treatment approach
One of  the most well-known randomized trials on neo-
adjuvant treatment for gastric cancer has been reported 
by Jackson et al[5] and Cunningham et al[6]. The MAGIC 
study comparing neoadjuvant treatment to surgery alone 
is the most important work demonstrating a survival ad-
vantage for the neoadjuvant treatment approach.

Advanced gastric cancer
Among the forms of  treatment of  advanced gastric 
cancer, the best supportive therapies are single-agent 
chemotherapy, combination chemotherapy and targeted 
therapies. The five-year survival for stomach cancer is ap-
proximately 78%-95% in stage ⅠA, 58%-85% in stage Ⅰ
B, 34%-54% in stage Ⅱ, 20%-37% in stage ⅢA, 8%-11% 
in stage Ⅲb, and 5%-7% in stage Ⅳ. Wagner et al[7] dem-
onstrated that combination chemotherapy is more benefi-
cial than single-agent chemotherapy (HR = 0.82, 95%CI: 
0.74-0.90) Survival with combination treatments vs single-
agent chemotherapy is 6.7 mo vs 8.3 mo. Combination 
chemotherapies do not provide a significant increase in 
toxicity but do confer a slight difference in treatment-
related mortality (1.1% vs 1.5%).

Cisplatin-fluorouracil
Cisplatin-fluorouracil (CF) is the most commonly used 
regimen for advanced gastric cancer. In 6 basic studies 
that investigated CF for gastric cancer, the response rate 
(RR), progression-free survival (PFS) and overall survival 
(OS) were similar between the CF groups and control 
groups. In these studies PFS was in the range of  3.7 to 
4.1 mo, the median survival was 7.2 to 8.6 mo, and the 
2-year survival was 7% to 10%. Addition of  docetaxel to 
CF resulted in a survival advantage[8]. Kang et al[9] showed 
similar results for cisplatin ± capecitabine compared with 
CF. The REAL-2 study compared oxaliplatin combination 
regimens with regimens containing cisplatin and deter-
mined that the latter conferred the best median survival. 
In phase Ⅲ of  the REAL-2 study, which analyzed the 
cisplatin ± 5-fluorouracil (5-FU) combination in ad-
vanced gastric cancer, the best median survival was 9.9 

mo, and two-year survival was 15% [epirubicin-cisplatin-
5-FU (ECF) 9.9 mo, cisplatin oxaliplatin 5-FU 9.3 mo, 
epirubicin oxaliplatin capecitabine cisplatin 9.9 mo and 
epirubicin-oxaliplatin-capecitabine 11.2 mo][10].

Docetaxel-cisplatin-fluorouracil
The TAX 325 study established the standard of  phase 
Ⅲ trials in advanced gastric cancer. Randomized patients 
were divided into two arms[8]. The recurrence rate of  the 
docetaxel-cisplatin-fluorouracil (DCF) arm was reduced 
approximately 32% compared to the CF arm, and time 
to progression was 5.6 mo in the CF arm vs 3.7 mo in the 
DCF arm (P = 0.0004).

Trastuzumab
HER2 overexpression or amplification is detected in 
20% of  all gastric cancers. In the ToGA trial in epidermal 
growth receptor-positive gastric cancer patients, in the 
first-line treatment, chemotherapy alone was compared 
with the use of  trastuzumab + chemotherapy. Time to 
progression was 5.5 mo in the patients who received che-
motherapy alone 6.7 mo in the chemotherapy + trastu-
zumab group (P = 0.0002). The median survival rate of  
the patients receiving chemotherapy alone was 11.1 mo vs 
13.8 mo among patients receiving trastuzumab and che-
motherapy together[11]. 

MATERIALS AND METHODS
Patients and follow-up
The records of  patients with gastric cancer followed by 
the Department of  Medical Oncology were analyzed ret-
rospectively. Patients were recruited to the study if  they 
were treated between 2000 and 2011 by the outpatient 
clinic. They were followed up by no treatment, adjuvant 
therapy, or metastatic therapy. We excluded from the 
study any patients whose laboratory records lacked the 
operating parameters. According to these criteria, the 
study sample consisted of  the remaining 796 patients (552 
male, 244 female, mean age at diagnosis: 58 years). 

Patient age, sex, symptoms at diagnosis, localization 
of  the tumor, operative details, histopathological features, 
AJCC 2010 TNM stage, treatment decisions, sites of  me-
tastasis, tumor marker levels at baseline, the presence of  
adjuvant radiotherapy, PFS, disease-free survival (DFS), 
and OS were recorded. 

The type of  surgery in patients diagnosed with gas-
tric cancer was total gastrectomy, subtotal gastrectomy 
or palliative surgery. Patients with indications for adju-
vant treatment were treated with adjuvant and/or radio-
chemotherapy. The number of  patients who received 
adjuvant treatment was 352 (44.2%). Initially, 394 (49.4%) 
patients were admitted with metastases, and these pa-
tients received chemotherapy. No treatment was initially 
suggested for 48 patients (6.4%). Each series of  chemo-
therapy treatments received by the patients was recorded. 

Statistical analysis
Statistical analysis were performed with SPSS for Win-
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dows ver. 15.0 (standard version). Quantitative (numeri-
cal) data are reported as the mean ± SD. For two-group 
comparisons, we used the paired Student’s t-test or, when 
necessary, the Mann-Whitney U test. For non-numerical 
data, when suitable for 2 × 2 contingency tables, Yates’ 
corrected χ 2 test and Fisher’s exact test were used. Cor-
relations between numerical parameters were analyzed 
with Spearman’s (p) correlation test. For the comparison 
of  groups, Student’s t-test or, when needed, one-way or 
multi-factor analysis of  variance was used.

RESULTS
In this study, outpatient clinic records of  patients with 
gastric cancer diagnosis were analyzed retrospectively. De-
mographic and clinical characteristics of  the 796 gastric 
cancer cases included in the study were as follows: initial 
symptoms were dyspeptic symptoms, (39.3%), abdominal 
pain (24.8%), nausea and vomiting (16.3%), weight loss 
(7.5%), bleeding (6.4%) and acute abdominal pain (1.6%). 
The median follow-up period was 12 mo (1-276 mo), the 
median survival was 12 mo (11.5-12.4 mo), and the 5-year 
survival rate was 11%. The OS curve is given in Figure 
1A, and the survival curve according to stage is given in 
Figure 1B. The median survival of  metastatic patients 
was 10 mo, compared to 92 mo in stage Ⅰ patients (P < 

0.0001). The demographic data of  the 796 gastric cancer 
patients are given in Table 1. While the 5-year survival 
rate with lymphovascular invasion was 18%, this rate was 
31% in the patients without lymphovascular invasion 
(LVI) (P < 0.0001). The 5-year survival of  patients with 
perineural invasion (PNI) was 16%, compared to 33.6% 
without PNI (P < 0.006). The 5-year survival rate for pa-
tients with negative surgical margins was 28%, which was 
significantly higher than those with positive margins (P < 
0.0001). All patients with positive margins died within 5 
years.

While the 5-year survival of  patients with initially 
normal crystalline egg albumen (CEA) level was 14.8%, 
patients with high CEA level all died within 5 years (P < 
0.012). Five-year survival among patients with initial nor-
mal carbohydrate antigen 19-9 (CA 19-9) level was 17.5% 
in all groups, but for the group with high CA 19-9, 5-year 
survival was 1.2% (P < 0.2). In the evaluation of  only 
stage 4 patients, the tumor marker of  high baseline CA 
19-9 reached prognostic significance (P < 0.03). Gender 
(P < 0.2) and histological subtype had no effect on prog-
nosis (P < 0.5). In multivariate analysis, tumor stage had 
significant effects on overall survival (P < 0.0001) and 
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Figure 1  Overall survival in gastric cancer (A) and survival according to 
gastric cancer stage (B). 

Table 1  Demographic data of the 796 patients with gastric 
cancer  n  (%)

Age (yr) Median        58 (22-90)
Sex Male 552 (69)

Female 244 (31)
Median follow-up 
time 

12 mo (range: 1-276 mo)

Median survival 12 mo (range: 11.5-12.4 mo)
Tumor location Pyloric + antrum    362 (45.4)

Large and small curvature    252 (31.6)
Cardio-esophageal      97 (12.2) 

Diffuse      9 (1.1)
Stage Stage Ⅰ    29 (3.6)

Stage Ⅱ    43 (5.4)
Stage Ⅲ    195 (24.5)
Stage Ⅳ    393 (49.3)

Type of surgery Total gastrectomy    265 (33.2)
Subtotal gastrectomy    174 (21.8)
Inoperable/palliative    341 (42.8)

Treatment Adjuvant    352 (44.2)
Metastatic    394 (49.4)

Untreated follow-up    50 (3.9)
Histology Adenocarcinoma (intestinal type)    493 (61.9)

Signet ring cell (diffuse)    254 (31.9)
Neuroendocrine 24 (3)

Others      8 (1.1)
In metastasis Peritonitis carcinomatosa    193 (24.2)

Liver    169 (21.2)
Lymphadenopathy    73 (9.2)
Liver + peritoneum    35 (4.4)

Lung    28 (3.5)
Pleural effusion + acid 24 (3)

Bone    23 (2.9)
Others    17 (2.1)

Recurrence in Peritonitis carcinomatosa      61 (40.1)
Liver      36 (23.7)

Lymphadenopathy      24 (15.8)
Local    14 (9.2)

Pleural/lung    12 (7.9)
Others   5 (5)
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survival according to age was not observed (P = 0.8). In 
the survival evaluation related to the tumor localization, 
patients with cardio-esophageal tumors (P < 0.002) and 
patients with linitis plastica (P < 0.05) showed the worst 
survival.

DISCUSSION
This study was designed to determine the prognostic fac-
tors of  gastric cancer based on tumor location, histologi-
cal type, stage at diagnosis, and the phases of  evaluation 
of  treatment methods.

Talamanti et al[12] explored the relationship between 
tumor localization and prognosis. Because proximal tu-
mors are more insidious, delay diagnosis, invade more 
deeply and metastasize to lymph nodes more frequently 
compared to distal tumors, Talamanti et al[13,14] reported a 
poorer prognosis for proximal tumors. Furthermore, they 
demonstrated that the placement of  the disease in Cau-
casian populations significantly affects the prognosis and 
that tumors with this location show a poor prognosis. In 
our study, proximal tumors were associated with a worse 
prognosis than distal tumors, and the frequency of  proxi-
mal tumors increased significantly after 2005. Proximal 
tumors required extended gastrectomy, D2 dissection and 
splenectomy. In this respect, patients with proximal tu-

surgical margin (P < 0.001). 
The approaches used for gastric cancer treatment 

are shown in Table 2. A group of  patients with gastric 
cancer without metastasis was followed without medica-
tion, and chemotherapy was applied to the others. DFS 
for approaches to non-metastatic gastric cancer is given 
in Table 3. The mean survival of  the non-treated follow-
up group was significantly higher than other groups, 
primarily because of  the survival of  the stage Ⅰ patients 
(P = 0.007). Table 4 shows the effects of  chemotherapy 
or supportive treatment in patients with metastasis. Here, 
the time to the first progression after initial treatment 
was defined as PFS1, and the time to the second progres-
sion (after the second treatment) was defined as PFS2. 
PFS1 for patients receiving DCF was 6.56 mo, which was 
similar to other chemotherapy regimens. The first time 
to progression in patients receiving supportive therapy 
was 3.85 mo. After a second round of  chemotherapy was 
started because of  progression, DCF significantly pro-
longed PFS2. Eventually, DCF treatment of  metastatic 
gastric cancer patients significantly prolonged time to 
progression compared to other approaches. Table 5 com-
pares the results of  the 1st and 2nd series of  treatments 
for metastatic cancer. In the first metastatic series, DCF 
treatment was superior to all other treatments, and the 
greatest statistical superiority was to ECF and supportive 
care. DCF was therefore the preferred choice for first-
line therapy in our study. A superior PFS was obtained 
with DCF compared to all other approaches. Supportive 
treatment was the preferred approach in the second series 
of  our study. This was because of  the frequent selection 
of  DCF in the first series and the inability to repeat DCF 
after progression.

Our study population included 70 patients under age 
40 (8.8%), 510 patients between 40 and 65 (64%), and 
216 patients over the age of  65 (27.2%). A difference in 

Table 2  Treatment received by the patients with gastric 
cancer (n  = 796)  n  (%)

Treatment

Adjuvant therapy 5-FU-LV    222 (27.9)
5-FU-LV/cisplatin    43 (5.4)

Untreated follow-up    58 (7.3)
Others    17 (2.1)

Metastatic series 1 5-FU-LV 32 (4)
DCF    152 (19.1)
ECF    77 (9.7)

5-FU-LV/cisplatin    121 (15.2)
Palliative treatment    112 (14.1)

Cisplatin/capecitabine    20 (2.5)
Others    31 (3.9)

Metastatic series 2 DCF    31 (3.9)
5-FU-LV/cisplatin    19 (2.4)

ECF    14 (2.3)
Irinotecan/cisplatin    17 (2.1)

Supportive    267 (33.5)
Others 32 (4)

5-FU-LV: 5-Fluorouracil plus leucovorin; CF: Cisplatin-fluorouracil; DCF: 
Docetaxel-cisplatin-fluorouracil; ECF: Epirubicin-cisplatin-5FU.

Table 3  Disease-free survival with chemotherapy and without 
chemotherapy in metastasis-free gastric cancer

Therapeutic approach n Average 
(mo)

Standard 
deviation

Minimum 
(mo)

Maximum 
(mo)

5-FU-LV 222  21.04b 19.912 2 120
Untreated follow-up   58 30.42 24.512 6 120
CF   43  19.00b 24.452 3 120
Others   17  21.00b 24.512 3   72

bP < 0.01 vs untreated follow-up. 5-FU-LV: 5-Fluorouracil plus leucovorin; 
CF: Cisplatin-fluorouracil.

Table 4  Time to first progression and time to 2nd progression 
according to treatment (chemotherapy or supportive) care in 
patients with metastatic gastric cancer (P  < 0.001)

Therapeutic 
approach

n Average 
(mo)

Standard 
deviation

Minimum 
(mo)

Maximum 
(mo)

First series of chemotherapy and time to progression
DCF 152 6.56   2.869 1 18
ECF   77 4.56   9.021 1 48
CF 121 4.15   5.546 1 39
Supportive 112 3.85   9.951 2 60
Others   38 5.24 11.954 1 60
Second series of chemotherapy and time to progression
DCF   31 4.38   3.921 2 15
ECF   14 3.71   2.443 2 10
CF   19 3.76   3.914 3 18
Supportive 267 3.39   1.871 1 12
Others   17 3.75   1.528 1   7

5-FU-LV: 5-Fluorouracil plus leucovorin; CF: Cisplatin-fluorouracil; DCF: 
Docetaxel-cisplatin-fluorouracil; ECF: Epirubicin-cisplatin-5FU.
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mors are in serious danger of  mortality and morbidity re-
lated to surgery as well as delayed diagnosis and increased 
depth of  invasion.

Machara et al[15] and Persiani et al[16] demonstrated the 
relationship between young age and poor prognosis, but 
in our study there was no correlation between age and 
prognosis. In our series this rate was 56% vs 44%. In 
some studies, the depth of  invasion, lymph node me-
tastasis, and distant metastasis were the main prognostic 
factors[17]. In our study, the 5-year survival rate of  16% 
for patients with PNI was significantly lower than those 
without PNI. Although it is not lymph node metastasis, 
lymphovascular invasion is a poor prognostic parameter. 
Patients with LVI had significantly lower 5-year survival 
than patients without LVI. Ding et al[18] revealed that 
lymph node metastasis in gastric carcinoma is the most 
important prognostic factor. In our study, if  the node 
period was increased, survival decreased, and in patients 
with N2 gastric cancer, 5-year survival decreased to 5%. 
In the german gastric cancer study, Siewert et al[19] demon-
strated, by analyzing the 10-year results of  1654 patients 
with curative gastrectomy, that lymph node status, inva-
sion depth, the development of  postoperative complica-
tions, distant metastases and tumor size are associated 
with prognosis. Maruyama et al[20] showed in 4734 gastric 
cancer cases that depth of  invasion, lymph node metas-
tasis, macroscopic type, localization and histological type 
are the most important prognostic factors. In our study, 
while a correlation with the number of  lymph no des 
removed was not detected, increased node stage affected 
survival.

The ratio of  the number of  metastatic lymph nodes 
to removed lymph nodes is an important prognostic fac-
tor. Ding et al[20] demonstrated that the increase of  this 
ratio decreases survival. In our series, as the number of  
metastatic lymph nodes increased, the 1-year, 3-year, and 
5-year survival rates were 97%, 74%, and 63% for N0; 
87%, 34.8%, and 18.5% for N1; 73%, 16.4%, and 5% for 
N2; and 78%, 39% and 0% for N3. In addition, lymph 
node-negative patients, despite having better prognosis 
than lymph node-positive patients, experienced recur-
rence and short survival. After Lauren[21] demonstrated 
that gastric carcinoma has two separate histologies, an 

intestinal and a diffuse type, the distinct effect of  tumor 
histology on prognosis was investigated. While the in-
testinal type shows a better prognosis, both histological 
types can cross the stomach wall and reach the serosal 
surface and may act metastatic. No difference in survival 
was observed in any of  our patients according to histo-
logical type.

When the survival analysis was conducted separately 
according to the zone of  metastasis, we found no differ-
ences in survival. However, if  carcinoma peritonei was 
detected, survival averaged less than 8 mo. The role and 
value of  metastasectomy for gastric cancer is not clear. 
Although there are too few data to draw conclusions 
about the effect of  metastasectomy on survival, Kerkar 
et al[22] found 1-year, 3-year, and 5-year overall survival 
rates in 436 patients with liver metastasectomy of  62%, 
30% and 26.5%, respectively. Our series included 8 gas-
tric cancer patients with liver metastases who underwent 
metastasectomy, and the survival data obtained from 
these patients were consistent with that study. In another 
study, in the 23-mo follow-up of  43 patients with solitary 
pulmonary resection, 15/43 (35%) patients were without 
evidence of  disease, and 5-year survival was reported as 
33% for gastric cancer[23]. In our series, there were no 
cases of  metastasectomy for pulmonary metastases of  
gastric cancer. Dewys et al[24] reported that the gastric 
cancer symptoms are often nonspecific but can include 
lumen obstruction, bleeding or acute abdominal pain. 
Seventy percent of  patients initially had symptoms such 
as abdominal-epigastric pain or discomfort, followed 
by symptoms such as weight loss, nausea, vomiting, he-
matemesis and melena. The initial symptoms in our study 
were consistent with the literature.

In one study, serum CEA was elevated in one-third 
of  gastric cancer patients at diagnosis. Although the CEA 
level in gastric cancers has low sensitivity as a prognostic 
marker, high levels are related to the phase of  the disease. 
Higher levels of  CA 19-9 and CEA are more sensitive as 
a combined prognostic factor[25]. Although ​​in our study 
population, the initially determined marker values dem-
onstrated no relationship with survival, the prognostic 
significance of  high CA 19-9 at diagnosis in stage Ⅳ 
patients emerged. CA 19-9 was not correlated with the 
level of  CEA-free survival. In gastric cancer, as the stage 
of  the disease progresses, the level of  CEA increases. In 
localized cases, CEA increases by 14%-29%, whereas in 
patients with metastatic cancer, this figure can reach 85%. 
Haglund et al[26] and Koga et al[27] reported a 48% sensitiv-
ity of  CA 19-9 in predicting the prognosis of  gastric can-
cer. Kago and colleagues found high levels of  CA 19-9 
in 20.9% of  stomach cancer patients, including 37% of  
stage 4 patients and 69.2% of  patients with liver metasta-
ses.

The median survival of  patients with metastatic can-
cer in this study was 10 mo, and for stage Ⅰ patients the 
median survival was 92 mo. We compared our data to the 
1-year, 3-year, and 5-year free survival of  gastric cancer 
according to the data Surveillance, Epidemiology and 

Table 5  Comparison of treatment approaches in the first 
and second series of treatments in metastatic gastric cancer 
patients

1st-series treatment 
approach

P  value 2nd-series treatment approach P  value

DCF vs 5-FU-LV     0.043 DCF vs ECF 0.050
DCF vs others     0.010 DCF vs Supportive 0.042
DCF vs Supportive  < 0.001 Supportive vs ECF 0.500
DCF vs ECF  < 0.001 DCF vs others 0.605
DCF vs CF      0.480 Irinotecan/Cisp vs ECF 0.423
ECF vs CF      0.960 Supportive vs Irinotecan/Cisp 0.100
Supportive vs ECF < 0.01 DCF vs Irinotecan/Cisp 0.672

5-FU-LV: 5-Fluorouracil plus leucovorin; CF: Cisplatin-fluorouracil; DCF: 
Docetaxel-cisplatin-fluorouracil; ECF: Epirubicin-cisplatin-5FU. 
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End Results (SEER) study, covering the years 1975-2008 
and a total of  10 601 patients with resected gastric can-
cer[28], and found that 1-year survival in stage Ⅰ, Ⅱ and 
Ⅲ patients of  our series was greater, the life span of  
patients with stage Ⅳ; 3-year survival in stage Ⅰ, Ⅱ and 
Ⅲ patients in our series was greater, whereas stage Ⅳ 
patients showed a worse outcome in our series, and 5-year 
survival in stage Ⅰ, Ⅱ and Ⅲ patients in our series was 
better, whereas stage Ⅳ patients showed a worse out-
come. Comparing all of  our study population’s survival 
data with data from the SEER study showed that stage Ⅳ 
patients showed similar survival rates, whereas stage Ⅰ, 
Ⅱ, and Ⅲ patients seemed to have longer survival times 
in this series. While local or locoregional recurrence after 
surgical resection of  gastric cancer is a current problem, 
adjuvant treatment should be administered to patients. 
Adjuvant therapy, especially in node-positive disease, 
gives better results. Adjuvant radiotherapy and/or adju-
vant chemotherapy has been designed for this purpose in 
phase Ⅲ trials. 

In a randomized phase Ⅲ trial, the Intergroup trial 
(INT 0116), the effectiveness of  adjuvant chemoradio-
therapy was compared with the observation group and a 
group treated only with surgery. For resected stage ⅠB-
Ⅳ (M0), a 5-treatment strategy was planned for gastric 
and gastroesophageal adenocarcinoma patients, and at 
the same time, radiotherapy was used. That study report-
ed a statistically significant advantage in median survival. 
In the current study, 5-year survival for patients receiving 
adjuvant therapy was 50%, compared to 41% for the sur-
gery group (HR = 1.35)[3]. In our study, 246 patients were 
evaluated in terms of  the success of  adjuvant treatment. 
A total of  199 patients received adjuvant therapy, but 
in 99 patients the indication for treatment had not been 
set. Comparing the types of  treatment or follow-up in 
patients without metastasis at the beginning of  the study, 
the non-treatment group had significantly longer survival 
than other groups, and significant differences were not 
found between the other groups. The reason for this 
most likely is that the patients who received non-adjuvant 
therapy were already in stage ⅠA, and a longer survival 
time was expected for these patients. For patients with 
an indication for adjuvant treatment who underwent a 
Macdonald regimen, 5-year survival rates were in 90% in 
stage Ⅰ, 50% in stage Ⅱ and 20% in stage Ⅲ, which are 
consistent with the literature. The local recurrence rate 
in the group receiving chemoradiotherapy was 19%. The 
regional relapse rate was 65% against the 72%. Patients 
tolerated the regime well. Other adjuvant therapies did 
not confer a significant increase in survival.

Although some studies have assessed preoperative 
chemoradiotherapy, the numbers of  patients who re-
ceived neoadjuvant therapy were not large enough for 
statistical analysis. Compared with general treatment 
forms in advanced gastric cancer, approaches such as sin-
gle-agent chemotherapy, combination chemotherapy and 
targeted therapies can be considered the best adjuvant 
treatments. Wagner et al[29], in a meta-analysis, compared 

the best adjuvant treatment with chemotherapy regimens 
and evaluated the median and overall survival rates. 

Four quality-of-life questionnaires were used to compare 
chemotherapy with the best supportive care, and chemo-
therapy was considered better at 12 mo than at 6 mo. In 
our study, the chemotherapy regimens were superior to 
supportive care, in accordance with the literature. DCF 
was used as a metastatic first-line treatment and produced 
a PFS of  6.5 mo, compared to 4.5 mo using ECF, 4.1 mo 
using CF, and 3.8 mo using supportive care. In the evalu-
ation of  the effectiveness of  treatment on survival, using 
DCF the overall survival was 9.5 mo, 6.5 mo using EC, 5.1 
mo using CF and 4.8 mo in patients with only supportive 
treatment. Any progression under treatment with chemo-
therapy or supportive care in the second series of  treat-
ments was noted, and the PFS2 for DCF was 4.3 mo, for 
ECF was 3.7 mo and for supportive therapy was 3.3 mo. 
Considering the effect of  combination chemotherapy on 
PFS, the DCF regimen was superior to all other treat-
ments. Our study was consistent with the results of  the 
TAX 325 study of  Van Cutsem et al[8], which created the 
standard of  advanced gastric cancer care. In their study, 
DCF was superior to CF in overall survival as well as in 
time to progression. 

Our study evaluated patients treated with different 
chemotherapy regimens, and DCF showed superior ef-
ficacy in all arms in both PFS and overall survival. 

The combination of  cetuximab with docetaxel and 
cisplatin does not significantly affect time to progression 
or overall survival[30]. Lapatinib, the first dual inhibitor of  
human epidermal growth factor receptor (HER-1) and 
HER-2, has been investigated in two phase Ⅱ studies as 
a single therapeutic agent, but no survival advantage was 
observed[31]. Gefitinib and erlotinib, two tyrosine kinase 
inhibitors, have been used as a combination treatment 
for cancer, and in extensive studies, a RR of  9% was ob-
tained[32]. Bevacizumab, a monoclonal antibody against 
vascular endothelial growth factor A, was investigated in 
the AVAGAST study. The combination of  bevacizumab 
+ CC conferred no significant survival advantage com-
pared to CC alone. In another study, ⅠC was combined 
with bevacizumab, and a significant advantage was not 
observed compared to ⅠC alone[33]. Sunitinib is an oral 
inhibitor of  VEGFR1, -2, and -3, PDGFR-α and -β and 
c-kit. Use of  second-line sunitinib in phase Ⅱ trials pro-
duced an overall survival of  47.7 wk. In another phase 
Ⅱ study using sorafenib in combination with docetaxel 
and cisplatin, clinical activity was observed[34]. Everolimus, 
an oral inhibitor of  mTOR, has been effective in gastric 
cancers in phase Ⅰ and phase Ⅱ trials[35]. 

Due to the limited number of  patients with targeted 
therapy in this study, HER-2 status and the effectiveness 
of  trastuzumab could not be assessed. Efficacy assess-
ments could not be made also because targeted therapies 
such as trastuzumab were not used in our series. When 
HER-2 receptor status is analyzed routinely in stomach 
cancer patients, targeted therapy may be evaluated more 
completely. 
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COMMENT
Background
In spite of the development of oncology treatments, gastric cancer still has a 
high mortality. All the prognostic factors should be evaluated before planning 
the treatment of gastric cancer. It should be kept in mind that there are new 
treatment modalities for gastric cancer.
Research frontiers
In this study, the authors retrospectively evaluated gastric cancer patients 
treated in our clinic during the last 10 years. The prognostic factors for these 
patients were identified and the treatment plan made according to these factors. 
The treatments of the patients and their survival were evaluated and compared 
with the literature. Additionally, the importance of targeted therapy is empha-
sized. 
Innovations and breakthroughs
This study has provided new insight into gastric cancer. Properly identifying the 
prognostic factors and planning the treatment and follow-up according to these 
factors is suggested. This study has shown that mortality is high in metastatic 
patients and that clinicians should be more encouraged to use targeted therapy. 
Applications
Based on the results, molecular features of metastatic patients, such as human 
epidermal growth factor receptor (HER-2) receptor status, will be identified and 
targeted therapy principles will be developed. 
Terminology
HER-2 is a member of the epidermal growth factor family. It is involved in tumor 
proliferation, metastasis and poor prognosis. If a patient is HER-2 positive, then 
the anti-HER-2 antibody trastuzumab can be useful. Authors need further clini-
cal studies to evaluate other targeted therapy modalities. 
Peer review
The authors have identified the prognostic features of gastric cancer patients 
and compared the standard treatment modalities. They note the importance 
of molecular studies in gastric cancer patients, and they predict that targeted 
therapy will be a part of the standard treatment in the future. 
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