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Abstract. The clinical effect of interventional therapy on 
gastric cancer after chemotherapy and effect on inflammatory 
factors in peripheral blood serum of patients were investigated. 
A retrospective analysis of 429 patients with gastric cancer 
treated in Xiangyang No. 1 People's Hospital, Hubei University 
of Medicine from July 2008 to December 2014 was performed. 
Among them, 220 patients received interventional therapy after 
chemotherapy as the experimental group, and 209 patients 
received conventional therapy as the control group. Serum 
carcinoembryonic antigen (CEA), tumor markers CA19-9, 
interleukin-6 (IL-6), interleukin-8 (IL-8) and interleukin-10 
(IL-10) levels were measured before and after chemotherapy. 
The correlation between the concentration of CEA and CA19-9 
before and after treatment and the levels of IL-6, IL-8 and IL-10 
were analyzed in the experimental group, and all patients were 
followed up for 3 years. There were no significant differences 
in CEA, CA19-9, IL-6, IL-8 and IL-10 between the two groups 
before chemotherapy (P>0.05). After treatment, the concentra-
tions of CEA, CA19-9, IL-6, IL-8 and IL-10 in the experimental 
group were significantly lower than those in the control group 
before and after treatment (P<0.05). The clinical efficacy and 
adverse reactions of the experimental group were significantly 
better than those in the control group (P<0.05). Pearson's correla-
tion analysis showed that the concentrations of CEA and CA19-9 
in the serum of the experimental group before and after treatment 
were positively correlated with the levels of IL-6, IL-8 and IL-10 
(P<0.05). The 3-year overall survival rate of the study group 
was significantly higher than that of the control group (P<0.05). 
Cox regression analysis showed that age, Borrmann classifica-
tion, degree of differentiation, and history of Helicobacter pylori 

infection were independent prognostic factors for patients with 
gastric cancer. Compared with traditional treatment, interven-
tional therapy can greatly improve the recovery of gastric cancer 
patients after chemotherapy, reduce the occurrence of complica-
tions and inflammation, and improve the survival rate of patients.

Introduction

As one of the most common gastrointestinal malignancies, 
gastric cancer is one of the leading causes of cancer deaths 
worldwide (1). There are over 950,000 new cases and over 
720,000 deaths per year in the world (2). Early symptoms of 
gastric cancer are not visible, and the early diagnosis rate of 
gastric cancer is generally low. Most patients are diagnosed 
as advanced gastric cancer at the time of initial clinical visit. 
Moreover, cancer cells have serious invasion of local target 
lesions and easily metastasize, so the efficacy is generally 
poor (3). Data show that the five‑year total survival rate of 
gastric cancer is low (4). According to Japanese guidelines for 
the treatment of gastric cancer (5), for unresectable advanced 
gastric cancer and recurrent cancer, chemotherapy is able to 
achieve great tumor degeneration, but it is still difficult to 
completely cure. Therefore, it is of vital importance to explore 
new treatment methods to improve the prognosis of patients 
with gastric cancer.

Interventional radiology, a method of using catheter and 
guidewire puncture or directly through human body tube 
under the guidance of imaging technology to deepen focus 
on angiography or direct local administration of drugs, has 
a history of more than 50 years, and due to the minimally 
invasive execution, as well as the advantages of high safety 
and good efficacy in angiography, it has been used in angiog-
raphy, stent transplantation and regional cancer treatment (6). 
Literature has shown that interventional therapy is a mini-
mally invasive treatment with good efficacy for gastric cancer 
patients who cannot be treated by surgery and have distant 
metastasis, which can inhibit tumor development and bring 
hope to the majority of patients (7). However, interventional 
therapy cannot fully meet the treatment needs of patients, and 
there are still some limitations, such as high technical require-
ments of many specific therapeutic targets for operators, low 
tumor clearance rate, and easy postoperative recurrence (8,9).

Existing studies have shown that Helicobacter  pylori 
can attack different cell proteins for a long time to affect the 
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host's inflammatory response, thus leading to the occurrence 
of chronic gastritis, peptic ulcer and even gastric cancer (10). 
At present, the most common cause of gastric cancer is 
chronic inflammation caused by Helicobacter pylori  (11). 
Cytokines are an important part of tumor‑related inflam-
mation. Literature shows that as common inflammatory 
cytokines, interleukin‑6  (IL‑6), interleukin‑8  (IL‑8) and 
interleukin‑10 (IL‑10) all play a certain role in promoting the 
development of gastric cancer (12‑14). In addition, a study has 
shown that these three inflammatory cytokine gene polymor-
phisms are associated with the occurrence and development 
of gastric cancer and gastroduodenal diseases related to 
Helicobacter pylori (15). Various studies have pointed out that 
the IL‑6 is the key protein between inflammation and gastric 
cancer and other cancers and proinflammatory cytokines 
associated with gastric cancer state (16,17). The expression 
of IL‑8 and IL‑10 in gastric carcinoma is associated with 
Helicobacter pylori infection and lymph node metastasis (18). 
Therefore, IL‑6, IL‑8 and IL‑10 were selected for this study. 
Currently, there are many studies on the stages and prognosis 
of gastric cancer with IL‑6, IL‑8 and IL‑10, but few on the 
interventional treatment after chemotherapy.

The present study tested the levels of IL‑6, IL‑8 and 
IL‑10 in the serum of patients before and after treatment, to 
explore the clinical efficacy of interventional therapy after 
chemotherapy in patients with gastric cancer and the effect of 
interventional therapy on inflammatory factors in peripheral 
blood serum of patients, in order to provide clinical reference 
for the treatment of patients with gastric cancer.

Patients and methods

Subjects. A retrospective analysis of 429 patients with gastric 
cancer treated in Xiangyang No. 1 People's Hospital, Hubei 
University of Medicine (Xiangyang, China) from July 2008 
to December 2014 was performed. Among them, 220 patients 
received interventional therapy after chemotherapy as the exper-
imental group, and 209 patients received chemotherapy alone as 
the control group. There were 177 males and 43 females in the 
experimental group, aged 36‑77 years, with an median age of 
(55.32±15.25) years. The follow‑up duration was 3‑36 months, 
with an average follow‑up duration of (24.94±2.81) months. 
There were 167 males and 42 females in the control group, aged 
32‑76 years, with an median age of (56.75±14.89) years and an 
average follow‑up duration of (24.82±3.64) months.

Inclusion criteria were: i) Aged 30‑80 years; ii) according to 
the criteria of Eastern Collaborative Oncology Group (ECOG) 
in the United States (19), the score ≤2; iii) gastric adenocarci-
noma was diagnosed by pathological examination, and clinical, 
imaging and histopathological data were complete. Exclusion 
criteria were: i) pregnant or lactating women; ii) patients with 
obvious contraindications in interventional treatment, such as 
massive ascites, hemogram and abnormal coagulation function; 
iii) existence of other systemic malignant tumors; iv) patients 
with diseases that could affect the evaluation of efficacy.

The present study was approved by the Ethics Committee 
of Xiangyang No. 1 People's Hospital, Hubei University of 
Medicine. The patients were explained in detail the contents 
of the experiment. The patients or their guardians agreed and 
signed a complete informed consent.

Experimental methods
Experimental reagents and instruments. Oxaliplatin for 
injection (Chengdu Changqing pharmaceutical  Co.,  Ltd., 
H20020648); Tetrahydrofolic acid (Xiamen Yanke biotech-
nology Co., Ltd., YKIR‑14390); Drachen capecitabine tablet 
(Qilu Pharmaceutical Co., Ltd., H20133361); Carcinoembryonic 
antigen (CEA) radioimmunoassay (RIA) kit (Shanghai X‑Y 
Biotechnology Co., Ltd., xy‑302); CA‑199 Radioimmunoassay 
kit (Shanghai Xinfan Biotechnology Co., Ltd., XFFMA10‑33); 
IL‑6 enzyme‑linked immunosorbent assay (ELISA) kit 
(Shanghai Jingkang Bioengineering Co., Ltd., JKSJ‑2176); IL‑8 
ELISA detection kit (Shanghai YBIO Biotechnology Co., Ltd., 
IC‑IL8‑p); IL‑10 ELISA detection kit (Shanghai Shock 
Biological Co., Ltd., HZ‑IL10‑Gu); R RIA counter (Anhui USTC 
Zonkia Scientific Instruments Co., Ltd., GC‑2010); FLUOstar 
Omega automatic multifunctional microplate reader (Bio‑Gene 
Technology Co., Ltd., FLUOstar Omega); Desktop high‑speed 
centrifuge TG16‑WS (Beijing Tiderader Technology Co., Ltd., 
TG16‑WS); Panasonic medical cryogenic refrigerator (Sanyo 
Corporation, MDF‑U5412); Spectrophotometer (Shanghai 
Genesci Medical Technology Co., Ltd., OD‑1000+).

Chemotherapy methods before treatment. The routine chemo-
therapy regimen used in the experimental and control groups 
was FOLFOX regimen (20). The specific drugs used were: 
Oxaliplatin for injection, drug concentration: 135  mg/m2, 
intravenous drip for 2 h, d1; Tetrahydrofolic acid, drug concen-
tration: 200 mg/m2, intravenous drip for 2 h, d1‑5; Capecitabine 
tablet, drug concentration: 1250 mg/m2, intravenous drip for 
2 h, d1‑5. The patients underwent the first chemotherapy after 
the outpatient examination and assessment of their condition. 
If the patient had no obvious discomfort after chemotherapy, 
routine chemotherapy was carried out according to this scheme. 
It was repeated every 4 weeks, 6 times.

Interventional methods. After 6  courses, 3‑4  courses of 
continuous treatment were performed in the patients of the 
control group. During the process, the treatment was stopped 
when the patients experienced obvious discomfort. The 
blood of patients in the control group was collected 3 weeks 
after treatment.

After 6 courses, patients in the experimental group received 
interventional surgery. Patients fasted for >8 h one night before 
surgery and were given iodine allergy skin test early in the 
morning the next day. Atropine (0.5 mg) was injected intra-
muscularly 30 min before surgery, and 2% lidocaine was used 
for local infiltration anesthesia. Femoral artery was success-
fully punctured by Seldinger technique (21). The hook was 
set and the metal guidewire were placed on the celiac trunk. 
The puncture site was pressed adequately, and externally, the 
power injector was used to perform high pressure angiography 
at the same time. If the target vessel diameter was too small, 
and the intubation was difficult, then the microguide wire 
and microcatheter were used for intubation. According to the 
different location of the patient's tumor, different parts were 
selected to perform interventional intubation angiography, and 
the specific dose was determined by the thickness, blood flow 
and blood supply of the interventional vessels.

Patients in the experimental group were injected intrave-
nously with antiemetic drugs 15‑30 min before experiment, 
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and then interventional surgery of arterial infusion chemo-
therapy was performed. The embolic agent (gelfoam particles) 
was injected into the target artery for chemoembolization, and 
hepatic arterial targeted chemoembolization was performed 
in patients with hepatic metastasis. After embolization, a 
second angiography was performed to observe the develop-
ment of the lesion in real time. The surgery was completed 
when no imaging of the tumor feeding artery was found. In 
this study, each patient received at least one intervention, 
with an average of three interventions. After treatment, 
routine primary nursing care was given after interventional 
surgery, fasting and water prohibition for 24 h, with bedside 
electrocardiogram (ECG) monitoring in real time. Patients 
with liver metastases were treated with liver protection, and 
postoperative wound bleeding at the femoral artery was 
closely monitored. The lower limbs were fixed for 8 h and 
the patients rested in bed for 24 h. Care workers massaged 
the lower limbs once every 2 h to promote blood circulation 
in the lower extremities and prevent bedsore and thrombosis. 
At the same time, the control group continued to use conven-
tional chemotherapy, as detailed in ‘Experimental reagents 
and instruments’. Blood samples were taken 3 weeks after 
treatment.

Collection and treatment of blood samples. From each 
patient blood was collected twice, two tubes each time, for 
radioimmunoassay for tumor markers and ELISA method 
for inflammatory factors, respectively. The samples were 
collected 2 days before the intervention and 3 weeks after the 
last intervention in the experimental group, and 2 days before 
treatment and 3 weeks after the end of the last chemotherapy in 
the control group. Blood samples were collected and processed 
as follows: 2 ml elbow vein blood was extracted by vacuum 
blood sampling needle at a single time from patients after at 
least 8 h on an empty stomach and stored in a refrigerator at 
4˚C for 45 min. The condensed blood was then centrifuged 
at 3,000 x g at 20˚C for 15 min. The slurry in test tube was 
absorbed carefully to obtain the serum which then was stored 
in a cryogenic refrigerator at ‑80˚C.

Laboratory examination of tumor markers in serum. The 
serum samples were collected from the experimental and 
control groups, dissolved at room temperature and diluted 
with 450 µl 0.9% NaCl saline. Then NaHCO3 was added to 
the test tube to adjust pH to ~7.0. Finally, 100 µl of liquid in 
test tube was added into CEA and carbohydrate antigen 19‑9 
(CA19‑9) kit, mixed, and placed at 4˚C overnight. An immune 
counter was used to measure and count.

Determination of concentrations of IL‑6, IL‑8 and IL‑10 
in serum. The concentrations of IL‑6, IL‑8 and IL‑10 in the 
collected serum samples were determined by ELISA. Blank 
control well, sample well and standard well were set first. 
Sample (50 µl) was added to the standard well, and 40 µl 
0.05 M pH 9.0 buffer solution was dripped into the sample 
well. Sample (10 µl) was added to the sample well and mixed 
gently. The polystyrene plate was sealed by sealing membrane 
and placed for 30 min at 37˚C. The sealing membrane was 
opened, and the liquid in the reaction well was discarded, 
then the reaction pore was dried. The well was washed by the 

washing buffer diluted by distilled water 3 times, 3 min each 
time. Except the blank well, 50 µl enzyme‑labeled reagents in 
the kit was added to each reaction well. Then the chromogenic 
agents A and B were added to the three wells, 50 µl each in 
turn, and the liquid in each well was mixed gently. Reaction 
stop buffer (50 µl) was added to each well to terminate the 
reaction, and yellow appeared in the reaction well. Within 
15 min, the optical density (OD value) of each reaction well 
was measured by spectrophotometer at the wavelength of 
450 nm with a blank well as a zero setting reference. The stan-
dard curve was used to calculate the concentrations of IL‑6, 
IL‑8 and IL‑10 in serum.

Observation indexes. i) According to the modified Response 
Evaluation Criteria In Solid Tumors  (RECIST) (22), the 
efficacy of patients can be divided into: Complete remis-
sion  (CR): All the target lesions have disappeared and 
the short diameter of all pathological lymph nodes are 
decreased to <10 mm; Partial remission (PR): The diameter 
and baseline level of the target lesion are reduced to 30%; 
Stability of disease (SD): The condition of target lesion is 
between PR and progression of disease  (PD); PD: In the 
whole experiment, diameter sums of all target lesions rela-
tively increased at least 20%, and the absolute value of the 
diameter sums increased at least 5 mm. The disease control 
rate (DCR) = (CR+PR+SD)/total number of cases x 100%. 
ii) According to Common toxicity criteria (23), the degree of 
nausea, vomiting and liver and kidney damage caused by the 
use of drugs in patients with gastric cancer was graded, and 
the incidence rate of toxic and side effects was compared 
between the experimental and control groups. iii) Telephone 
follow‑up was conducted once a month to ask patients about 
their survival.

Statistical analysis. The experimental data were analyzed by 
SPSS 17.0 software (SPSS Inc.). The figures were made with 
GraphPadPrism 7 (Beijing Huanzhongruichi Technology 
Co.,  Ltd.). The enumeration data were represented by 
percentage (%). Chi‑square (χ2) test was used for compar-
ison between the groups, and partitions of χ2 method was 
used for pairwise comparison. The measurement data were 
expressed as (mean ± SD) and were first tested for normality. 
t‑test was used when the data conformed to the normal distri-
bution, and the rank‑sum test was used when the data were 
not in the normal distribution. Pearson's correlation analysis 
was used to test the correlation between CEA, CA‑199 and 
IL‑6, IL‑8 and IL‑10. Survival analysis was performed using 
Kaplan‑Meier. Log‑rank test was used to test, and univariate 
and multivariate analyses were performed on the prognostic 
factors of patients using Cox regression model of single factor 
analysis. At P<0.05, the difference was considered statisti-
cally significant.

Results

General clinical data comparison. As shown in Table  I, 
there was no difference in age, body mass index (BMI) and 
follow‑up duration and other factors between the experimental 
and control groups (P>0.05). According to the American Joint 
Committee on Cancer  (AJCC) pathological staging gastric 



Wu  and  Wang:  Efficacy of interventional therapy on gastric cancer1736

cancer (24), in the experimental group, 109 patients were at 
stage I+II, and 111 patients were at stage IIIa+IIIb; while in the 
control group, 116 patients were at stage I+II, and 93 patients 

were at stage IIIa+IIIb. According to the Borrmann type (25), 
in the experimental group, 54 patients were at stage I+II, and 
166 patients were at stage III+IV; while in the control group, 

Table Ⅰ. Comparison of general clinical data between the experimental and control groups (mean ± SD) [n (%)].

	 Experimental group	 Control group
Clinical factors	  (n=220)	 (n=209)	 t/χ2	 P‑value

Follow‑up duration (month)	   24.94±2.81	   24.82±3.64	 0.324	 0.750
BMI (kg/m2)	   24.68±1.36	   24.81±1.14	 1.076	 0.285
Heart rate (time/minute)	 103.51±12.36	 104.24±11.54	 0.632	 0.528
Age (years)			   0.072	 0.788
  ≤50	   87 (39.55)	   80 (38.28)
  >50	 133 (60.45)	 129 (61.72)
Sex [n (%)]			   0.201	 0.886
  Male	 177 (80.45)	 167 (79.90)
  Female	   43 (19.55)	   42 (20.10)
Tumor stage			   1.525	 0.217
  Ⅰ+Ⅱ	 109 (49.55)	 116 (55.50)
  Ⅲa+Ⅲb	 111 (50.45)	   93 (44.50)
Borrmann type			   0.001	 0.972
  Ⅰ+Ⅱ	   54 (24.55)	   51 (24.40)
  Ⅲ+Ⅳ	 166 (75.45)	 158 (75.60)
Degree of differentiation			   0.207	 0.901
  Differentiated	   35 (15.91)	   33 (15.79)
  Poorly differentiated	 106 (48.18)	 105 (50.24)
  Undifferentiated	   79 (35.91)	   71 (33.97)
History of Helicobacter pylori infection			   0.077	 0.781
  No	 104 (47.27)	   96 (45.93)
  Yes	 116 (52.73)	 113 (54.07)
History of peptic ulcer			   0.012	 0.913
  No	 102 (46.36)	   98 (46.89)
  Yes	 118 (53.64)	 111 (53.11)
Chemotherapy cycle before experiment			   0.001	 0.989
  ≤4	 178 (80.91)	 169 (80.86)
  >4	   42 (19.09)	   40 (19.14)
Prophylactic anti‑inflammatory therapy			   1.780	 0.182
  No	   12   (5.45)	     6   (2.87)
  Yes	 208 (94.55)	 203 (97.13)
Smoking history			   0.155	 0.694
  No	 101 (45.91)	   92 (44.02)
  Yes	 119 (54.09)	 117 (55.98)
Serum creatinine [n (%)]			   0.008	 0.983
  <133  µmol/l	   64 (20.09)	   61 (29.19)
  ≥133  µmol/l	 156 (70.91)	 148 (70.81)
Blood urea nitrogen [n (%)]			   0.004	 0.947
  <7.14 mmol/l	   49 (22.27)	   46 (22.01)
  ≥7.14 mmol/l	 171 (77.73)	 163 (77.99)

t‑test was used to analyze the data of follow‑up duration, BMI and heart rate. Chi‑square (χ2) test was used in the analysis of age, sex, tumor 
stage, Borrmann type, degree of differentiation, history of Helicobacter pylori infection, history of peptic ulcer, chemotherapy cycle before 
experiment, prophylactic anti‑inflammatory therapy, smoking history, serum creatinine and blood urea nitrogen. BMI, body bass index.
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51 patients were at stage I+II, and 158 patients were at stage III+IV. 
There was no statistical difference between the experimental 
and control groups in terms of tumor stage, Borrmann type, 
differentiation degree, history of Helicobacter pylori infection, 
history of peptic ulcer, and preexperimental treatment (P>0.05).

Comparison of tumor markers between the experimental 
and control groups after treatment. The concentrations 
of CEA in the serum of the experimental and control 
groups 2  days before treatment were (5.98±2.57) and 
(6.14±2.53) µg/l; The concentrations of CA19‑9 in serum 
of the experimental and control groups 2  days before 
treatment were (42.35±1.76)  and (42.15±1.04) U/ml. The 
concentrations of CEA in the serum of the experimental and 
control groups 3 weeks after treatment were (5.42±2.03) and 
(6.02±2.61) µg/l. The concentrations of CEA and CA19‑9 in 
the serum of the experimental and control groups 3 weeks 
after treatment were (39.62±1.37) and (41.97±1.28) U/ml. 
There was no significant difference in the concentrations 
of CEA and CA19‑9 between the experimental and control 
groups before treatment (P>0.05). The concentrations of 
CEA and CA19‑9 in the experimental group after treatment 
were lower than that before treatment (P<0.05), and there 
was no significant difference in the control group before and 
after treatment (P>0.05). The concentrations of CEA and 
CA19‑9 in the experimental group after treatment was lower 
than that in the control group at the same time (P<0.05). 
Specific data are shown in Table II.

Comparison of efficacy between the experimental and control 
groups. In the experimental group, there were 12 cases of CR, 
68 cases of PR, 113 cases of SD, and 27 cases of PD, and the 
DCR was 87.73% (193/220) after treatment. In the control 
group, there were 6 cases of CR, 28 cases of PR, 110 cases of 
SD, and 65 cases of PD, and the DCR was 68.90% (144/209) 
after treatment. There was no significant difference in CR 
and SD patients between the experimental and control groups 
(P>0.05). There were significantly more PR patients in the 
experimental group than the control group, and significantly 

less PD patients in the experimental group than in the control 
group. The DCR of the experimental group was significantly 
higher than that of the control group (P<0.001) (Table III).

Grade of the side effects between the experimental and control 
groups. According to the Common toxicity criteria, grade III‑IV 
of severe side effects in the experimental group and the control 
group were compared. The incidence of side effects in the 
experimental group was significantly lower than that in the control 
group, P<0.05, which suggested that interventional therapy could 
alleviate the side effects in patients with gastric cancer. Detailed 
information is provided in Table IV.

Comparison of serum levels of IL‑6, IL‑8 and IL‑10 before 
and after treatment between the experimental and control 
groups. There was no significant difference in serum IL-6, 
IL-8 and IL-10 concentrations between the two groups 2 days 
before treatment (P>0.05). The serum levels of IL-6, IL-8 and 
IL-10 in the experimental group were significantly lower than 
those in the control group 3 weeks after treatment (P<0.05). 
The serum levels of IL-6, IL-8 and IL-10 in the experimental 

Table Ⅱ. Comparison of tumor markers between the experimental and control groups (mean ± SD).

	 Experimental group	 Control group
Factors	  (n=220)	 (n=209)	 t	 P‑value

CEA (µg/l)
  2 days before treatment	   5.98±2.57	   6.14±2.53	   0.649	   0.516
  3 weeks after treatment	   5.42±2.03a,c	   6.02±2.61	   2.665	   0.008
CA19‑9 (U/ml)
  2 days before treatment	 42.35±1.76	 42.15±1.04	   1.424	   0.155
  3 weeks after treatment	 39.62±1.37b,d	 41.97±1.28	 18.332	 <0.001

aP<0.05 indicates the comparison of CEA concentration between 3 weeks after treatment and before treatment within the group. bP<0.05 
indicates the comparison of CA19‑9 concentration between 3  weeks after treatment and before treatment within the group. cP<0.05, the 
concentration of CEA in the experimental group 3 weeks after treatment was lower than that in the control group at the same time. dP<0.05, 
the concentration of CA19‑9 in the experimental group 3 weeks after treatment was lower than that in the control group at the same time. 
t‑test was used for the comparison of the two groups, and the paired t‑test was used to compare between before and after treatment. CEA, 
carcinoembryonic antigen; CA19‑9, carbohydrate antigen 19‑9.

Table Ⅲ. Comparison of efficacy between the experimental 
and control groups [n (%)].

	 Experimental group	 Control group
Items	  (n=220)	 (n=209)	 χ2	 P‑value

CR	   12   (5.45)	     6   (2.87)
PR	   68 (30.91)	   28 (13.40)
SD	 113 (51.36)	 110 (52.63)
PD	   27 (12.27)	   65 (31.10)
DCR	   87.73	   68.90	 22.552	 <0.001

The Chi‑square (χ2) test was used for the comparison of efficacy. 
CR, complete remission; PR, partial remission; SD, stable disease; 
PD, disease progression; DCR, disease control rate.
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group 3 weeks after treatment were significantly decreased 
compared with those 2  days before treatment (P<0.05). 
Specific data are shown in Table V.

Correlation analysis of tumor markers with IL‑6, IL‑8 and 
IL‑10 concentrations. Pearson's correlation test was used 
to analyze the correlation between CEA, CA19‑9 and IL‑6, 
IL‑8 and IL‑10 concentrations before and after the experi-
ment. The results showed that the serum CEA concentration 
of the experimental group was positively correlated with the 
serum IL‑6, IL‑8 and IL‑10 concentrations of patients before 
treatment (r=0.420, 0.397, 0.503, P<0.001). Before treatment, 
the serum CA19‑9 concentration of the experimental group 
was positively correlated with the serum IL‑6, IL‑8 and 
IL‑10 concentrations (r=0.410, 0.257, 0.468, P<0.001). After 
treatment, the serum CEA concentration of patients in the 
experimental group was positively correlated with IL‑6, IL‑8 
and IL‑10 concentrations (r=0.417, 0.355, 0.334, P<0.001). 
After treatment, the serum CA19‑9 concentration of patients 
in the experimental group was positively correlated with 
IL‑6, IL‑8 and IL‑10 concentrations (r=0.324, 0.249, 0.408, 
P<0.001). After treatment, the correlation between CEA, 

CA19‑9 and IL‑6, IL‑8 and IL‑10 decreased slightly but not 
significantly (Fig. 1).

Comparison of survival analysis between the experimental 
and control groups. The median overall survival (mOS) in 
the experimental group was 13 months (95% CI, 1.057‑1.598), 
and the mOS in the control group was 10  months 
(95%  CI,  0.6256‑0.9458). The 3‑year overall survival 
rate in the two groups was 16.36 and 9.09%, respectively. 
The median survival time and overall survival rate in the 
experimental group were significantly higher than those in 
the control group (χ2=6.440, P<0.05), and the difference 
was statistically significant. The survival curve is shown in 
Fig. 2. The annual survival rate was obtained by comparing 
the number of survivors per year with the total number of 
individuals. The 1‑, 2‑ and 3‑year survival rates in the experi-
mental group were higher than those in the control group 
(P<0.05) (Table VI and Fig. 2).

Factors affecting postoperative survival of patients after 
the experimental intervention treatment was analyzed by 
Cox regression model. The results of single factor analysis 
showed that age, Borrmann type, differentiation degree and 

Table Ⅳ. Grade of side effects between the experimental and control groups [n (%)].

	 III‑IV
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
	 Experimental group	 Control group
Factors	  (n=220)	 (n=209)	 χ2	 P‑value

Nausea	 23.18 (51/220)	 40.19 (84/209)	 14.382	   0.001
Vomiting	 20.45 (45/220)	 37.80 (79/209)	 15.688	 <0.001
Hepatic damage	 10.45 (23/220)	 25.84 (54/209)	 17.219	 <0.001
Renal damage	 22.27 (49/220)	 31.10 (65/209)	   4.281	   0.039

The Chi‑square (χ2) test was used to compare the side effect grades.

Table V. Comparison of relative indicators before and after treatment between the experimental and control groups (mean ± SD).

Factors	 Before treatment	 After treatment	 t	 P‑value

IL‑6 (pg/ml)
  Experimental group (n=220)	 78.34±25.12	 58.23±15.75d	   9.875	 <0.001
  Control group (n=209)	 78.56±29.45	 79.36±28.34a	   0.775	   0.286
IL‑8 (pg/ml)
  Experimental group (n=220)	 89.36±5.36	 61.12±18.42e	 21.793	 <0.001
  Control group (n=209)	 89.04±5.41	 89.86±6.67b	   1.402	   0.162
IL‑10 (pg/ml)
  Experimental group (n=220)	 69.57±5.32	 67.26±5.23f	  30.441	 <0.001
  Control group (n=209)	 68.65±5.36	 68.37±5.46c	   0.593	   0.553

aP<0.05, compared with IL‑6 concentration after treatment in the experimental group. bP<0.05, compared with IL‑8 concentration after treat-
ment in the experimental group. cP<0.05, compared with IL‑10 concentration after treatment in the experimental group. dP<0.05, compared with 
IL‑6 concentration before treatment in the experimental group. eP<0.05, compared with IL‑8 concentration before treatment in the experimental 
group. fP<0.05, compared with IL‑10 concentration before treatment in the experimental group. t‑test was used for the comparison of the two 
groups, and the paired t‑test was used to compare between before and after treatment. IL, interleukin.
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Figure 1. Correlation analysis of tumor markers with IL‑6, IL‑8 and IL‑10 concentration before and after the experiment was performed by Pearson's correla-
tion test. Serum CEA concentration of the experimental group before treatment was positively correlated with the serum IL‑6, IL‑8 and IL‑10 concentrations 
of the patients (r=0.420, 0.397, 0.503; P<0.001). CA19‑9 concentration was positively correlated with IL‑6, IL‑8 and IL‑10 concentrations in patients' serum 
(r=0.410, 0.257, 0.468; P<0.001). After treatment, the serum CEA concentration of the experimental group was positively correlated with the serum IL‑6, IL‑8 
and IL‑10 concentrations (r=0.417, 0.355, 0.334; P<0.001), and CA19‑9 concentration was positively correlated with the serum IL‑6, IL‑8 and IL‑10 concentra-
tions (r=0.324, 0.249, 0.408; P<0.001). (A) Correlation between IL‑6 and CEA before treatment. (B) Correlation between IL‑8 and CEA before treatment. 
(C) Correlation between IL‑10 and CEA before treatment. (D) Correlation between IL‑6 and CEA after treatment. (E) Correlation between IL‑8 and CEA 
after treatment. (F) Correlation between IL‑10 and CEA after treatment. (G) Correlation between IL‑6 and CA19‑9 before treatment. (H) Correlation between 
IL‑8 and CA19‑9 before treatment. (I) Correlation between IL‑10 and CA19‑9 before treatment. (J) Correlation between IL‑6 and CA19‑9 after treatment. 
(K) Correlation between IL‑8 and CA19‑9 after treatment. (L) Correlation between IL‑10 and CA19‑9 after treatment.
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the history of Helicobacter pylori infection were associ-
ated with the prognosis and survival of patients with gastric 
cancer treated by interventional therapy (P<0.05); and 
sex, tumor stage history of peptic ulcer, experiment before 
chemotherapy cycle, preventive anti‑inflammatory therapy, 
smoking history, serum creatinine and blood urea nitrogen 
were not related to the prognosis and survival of patients with 
gastric cancer treated by interventional therapy (P>0.05), as 
shown in Table VII. Multivariate analysis results showed that 
the age (P=0.041), Borrmann type (P=0.026), the degree of 
differentiation (P=0.005) and Helicobacter pylori infection 
(P=0.029) were associated with the prognosis and survival 
of patients with gastric cancer treated by interventional 
therapy. Patients aged >50  years, with infiltrating ulcer 
type or diffuse infiltration type, undifferentiated type, 
and free of Helicobacter pylori infection had poor prog-
nosis (Table VIII).

Discussion

In modern society, the aging of population is becoming more 
obvious. As the incidence of gastric cancer is increasing 
with age, the number of elderly gastric cancer patients is also 
increasing. The elderly patients have poor immunity, poor 
surgical tolerance and difficulty in recovery (26). For patients 
who cannot tolerate surgery, the most important clinical 
treatment method is still chemotherapy, but most of the 
chemotherapy drugs, such as paclitaxel and epirubicin, have 
relatively obvious toxic side effects, and cannot be used for 

long time periods (27). Therefore, it is important to search for 
new and safe treatment methods for the prognosis and survival 
of gastric cancer patients.

Infusion chemoembolization, a common interventional 
therapy, takes chemotherapeutic drugs through blood vessels 
to the tumor, while using gelfoam particles to block tumor 
blood vessels directly, and at the same time using lipiodol 
to immerse cancer cells directly in high concentrations of 
drugs to accurately strike cancer cells, which makes up for 
the insufficient intensity of local target lesions in systemic 
intravenous chemotherapy (28). However, there are few studies 
on interventional therapy for patients with gastric cancer, so 
we focused on the analysis of the efficacy of interventional 
therapy for patients with gastric cancer after chemotherapy, 
in order to provide clinical reference for patients with gastric 
cancer.

It was found that the serum level of tumor marker CEA 
and CA19‑9 in patients treated with interventional therapy 
was significantly lower than that in the control group (P<0.05), 
indicating that interventional therapy may cause the change of 
CEA and CA19‑9 in patients. Research shows that CEA is the 
best tumor marker for gastrointestinal malignancies at present, 
with low cost and high sensitivity. Its diagnostic accuracy of 
tumor metastasis and recurrence is higher than other serologic 
biomarkers (29). CA19‑9 is also a common tumor marker in 
the detection of gastric cancer. It has been reported that the 
detection of CEA and CA19‑9 in serum before surgery can 
more effectively detect the recurrence of gastric cancer (30). 
In addition, Lee et al (31) found that the level of CEA and 
CA19‑9 in serum could assess the prognosis of patients after 
chemotherapy, and the decreased concentration of these two 
tumor markers was related to the improvement of patients' 
survival rate. Although the study was aimed at cholangiocar-
cinoma, another malignancy of the digestive tract, it can also 
support our study that interventional therapy can reduce the 
serum marker concentration of patient and possibly improve 
the prognosis of patient.

The results showed that patients treated with interventional 
therapy had better efficacy, less side effects and longer survival 
time than patients with systemic chemotherapy only. The effec-
tive rate of treatment in the experimental group was 87.73%, 
the cumulative 1‑, 2‑ and 3‑year survival rates were 57.73, 
35.45 and 16.36%, respectively, and the median survival time 
was 13 months. It is believed that the interventional therapy 
can focus on the lesions and has a better effect on killing 
cancer tissue, thus achieving a better efficacy. The relative 
literature showed that compared with peripheral intravenous 
administration, interventional therapy can better locate the 

Figure 2. Comparison of the survival time between the experimental and 
control groups. The results of Kaplan‑Meier test showed that the median 
survival time in the experimental and control groups was 13 months and 
10 months, the 3‑year overall survival rate was 16.36 and 9.09%, respectively. 
The median survival time and overall survival rate in the experimental group 
were significantly higher than those in the control group (χ2=6.440, P<0.05).

Table VI. Comparison of survival analysis between the experimental and control groups [n (%)].

Case/percentage	 1‑year	 2‑year	 3‑year	 χ2	 P‑value

Experimental group (n=220)	 127 (57.73)	 78 (35.45)b	 36 (16.36)b,c	 81.354	 <0.001
Control group (n=209)	   96 (45.93)a	 55 (26.32)a,b	 19   (9.09)a-c	 71.880	 <0.001

aP<0.05, compared with the survival rate of the same period in the experimental group. bP<0.05, compared with the 1‑year survival rate within 
the group. cP<0.05, compared with the 2‑year survival rate within the group. The log‑rank test was used for the comparison of survival.
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Table VII. Univariate analysis of factors influencing postoperative survival of gastric cancer patients.

Factors	 Cases	 Overall survival	 P‑value

Age (years)			     0.008
  ≤50	   87	 15 (12.6‑17.2)
  >50	 133	 10 (8.4‑11.2)
Sex			     0.866
  Male	 177	 13 (11.3‑15.4)
  Female	 43	 13 (12.4‑14.9)
Tumor stage			     0.452
  Ⅰ+Ⅱ	 109	 13 (11.0‑15.0)
  Ⅲa+Ⅲb	 111	 13 (9.7‑16.4)
Borrmann type			   <0.001
  Ⅰ+Ⅱ	 54	 17 (16.2‑17.8)
  Ⅲ+Ⅳ	 166	   9 (7.7‑10.3)
Degree of differentiation			   <0.001
  Differentiated	 35	 15 (12.6‑10.2)
  Low differentiated	 106	   8 (5.8‑10.2)
  Undifferentiated	 79	   5 (3.9‑6.1)
History of Helicobacter pylori infection			   <0.001
  No	 104	 16 (14.6‑18.6)
  Yes	 116	   8 (5.3‑10.7)
History of peptic ulcer			     0.692
  No	 102	 12 (10.3‑14.4)
  Yes	 118	 13 (8.4‑15.8)
Chemotherapy cycle before experiment			     0.111
  ≤4	 178	 12 (10.5‑13.5)
  >4	 42	 13 (9.5‑16.4)
Prophylactic anti‑inflammatory therapy			     0.673
  Yes	 208	 13 (10.3‑14.7)
  No	 12	 12 (10.2‑13.6)
Smoking history			     0.301
  No	 101	 13 (10.6‑15.5)
  Yes	 119	 13 (10.2‑14.8)
Serum creatinine			     0.561
  <133  µmol/l	 64	 13 (9.3‑15.1)
  ≥133 µmol/l	 156	 13 (9.7‑14.2)
Blood urea nitrogen			     0.717
  <7.14 mmol/l	 49	 13 (10.8‑14.2)
  ≥7.14 mmol/l	 171	 10 (7.4‑13.6)

Table VIII. Multivariate analysis of factors influencing postoperative survival of gastric cancer patients.

Factors	 Regression coefficient	 Standard error	 Wald value	 HR	 95% CI	 P‑value

Age (≤50 years, >50 years)	  0.064	 0.032	 4.159	 1.067	 0.003‑1.135	 0.041
Borrmann type (Ⅰ+Ⅱ, Ⅲ+Ⅳ)	  0.294	 0.132	 4.951	 1.342	 1.036‑1.740	 0.026
Degree of differentiation (differentiated,	  0.466	 0.165	 7.926	 1.593	 1.152‑2.204	 0.005
low differentiated, undifferentiated)
History of Helicobacter pylori infection	‑ 1.511	 0.690	 4.789	 0.221	 0.057‑0.854	 0.029
(no, yes)

HR, hazard ratio; CI, confidence interval.
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treatment site to the tumor target lesion, rather than the tumor 
adjacent tissue, and can guarantee the drug concentration in 
the target lesion area, therefore inhibiting tumor growth (32). 
However, for patients with gastric cancer, the most alarming 
complication is gastrointestinal hemorrhage (33). Research 
has shown that in the case of malignant tumor hemorrhage 
the expected survival and quality of life of patients should be 
considered. Since 1970s, arterial embolization has been used 
to treat refractory hemorrhage in cancer patients (34). A study 
has shown that patients with gastric cancer hemorrhage treated 
by endoscopy are prone to recurrence and re‑hemorrhage; at 
this point, arterial embolization should be considered, which 
may lead to better efficacy (35).

Univariate and multivariate analyses were performed 
on Cox regression model of prognostic factors in patients 
with gastric cancer. It was found that age, Borrmann type, 
differentiation degree and history of Helicobacter  pylori 
infection were associated with interventional therapy on the 
prognosis of patients with gastric cancer survival (P<0.05), 
and age (P=0.041), Borrmann type (P=0.026), the degree of 
differentiation (P=0.005) and Helicobacter pylori infection 
(P=0.029) are independent prognostic factors for patients 
with interventional therapy. Patients aged over 50 years, with 
Borrmann Ⅲ+Ⅳ type and undifferentiated type, and free 
of Helicobacter pylori infection had poor prognosis. This 
study indicated that patients with gastric cancer who were 
not infected with Helicobacter pylori before operation had 
poor prognosis and lower survival rate than patients with 
Helicobacter pylori infection. Negative Helicobacter pylori 
is an independent prognostic factor for poor prognosis (36,37), 
which are consistent with our results. We believe that the 
prognosis of patients with Helicobacter pylori infection can 
improve activation of antitumor immunity. However, a study 
has pointed out that Helicobacter pylori is one of the main 
causes of gastric cancer, and positive Helicobacter pylori can be 
an independent factor for the prognosis and survival of gastric 
cancer patients (38). The connection may still need further 
study. In another study the follow‑up analysis of 3,966 patients 
with gastric cancer, showed that Borrmann Ⅰ‑Ⅳ survival rate 
was 68.1, 67.5, 55.2 and 31.8%. Borrmann type Ⅲ+Ⅳ patients 
had higher percentage of serosal invasion, serous diffusion and 
undifferentiated ratio than Borrmann type Ⅰ+Ⅱ tumor patients, 
and Borrmann type Ⅲ+Ⅳ patients were prone to lymph node 
involvement (39), showing that Borrmann type is an indepen-
dent prognostic factor in patients with gastric cancer. Finally, 
differentiation degree and age have also been found as inde-
pendent prognostic factors of gastric cancer patients in other 
studies (40). The prognosis of patients with low differentiation 
and older age is generally poor. The above support our views 
that age, Borrmann classification, degree of differentiation, 
and history of Helicobacter pylori infection were related to 
the prognosis of patients with interventional gastric cancer, 
and more attention should be paid to patients with these risk 
factors in clinical practice.

After intervention, compared with the control group, the 
levels of IL‑6, IL‑8 and IL‑10 in the experimental group were 
significantly decreased, indicating that interventional therapy 
has some anti‑inflammatory effects in patients. As an inflam-
matory medium with many different functions, IL‑6 has been 
shown to be involved in tumor metastasis and local invasion 

of gastric cancer, which can induce vascular endothelial 
growth factor and promote the activity of tumors (41). IL‑8 
is a chemokine produced by various malignant tumor cells, 
which can play a role in tumor formation and immunity. A 
study revealed that IL‑8 level in patient serum was correlated 
with tumor load, and the monitoring of the IL‑8 level was of 
great significance for prognosis (42). IL‑10 is considered to 
be a tolerant cytokine, which can inhibit the production of 
pro‑inflammatory cytokines in medullary cells such as macro-
phages and the stimulation ability of T cells. In addition, a 
study has shown that it has a non‑superfluous tolerance effect 
in intestinal immunity, which may induce the occurrence of 
rectal inflammation (43). We found a significant reduction in 
the three factors after interventional therapy, which can also 
explain that intervention may be able to regulate the body's 
immune function, thereby causing a better curative effect. 
However, due to the limitation of the experimental conditions, 
we did not study how interventional therapy leads to the lower 
expression of inflammatory markers.

The study results also showed that the expression of tumor 
markers CEA and CA19‑9 and inflammatory factors IL‑6, 
IL‑8, IL‑10 in both before and after the experiment present 
a positive correlation (P<0.05). After treatment, the correla-
tion between CEA and CA19‑9 and IL‑6, IL‑8 and IL‑10 
declined slightly, but without a statistically significant differ-
ence (P>0.05). There was an association between IL‑6, IL‑8, 
IL‑10 and the digestive system tumors. This may be related 
to the inflammatory response during tumorigenesis, or may 
be the result of some unknown factors. Currently, there are 
few reports on correlation between these three inflammatory 
factors and CEA, CA19‑9. Our study indicated that there was 
a positive correlation. It may be a coincidence, but the result 
is very interesting, and may provide more potential options 
for serum biological markers. The mechanisms of the two 
between tumor markers and interleukins can be one of the key 
research directions in the future.

There are still some limitations in this study. First, the 
data which were retrospectively obtained were sometimes 
inevitably interfered by subjective factors. Second, because 
the general clinical stages of patients were relatively late, 
the period of drug intervention was not entirely optimal, and 
the survival feedback received was not fully comprehensive. 
Third, the time span of this study was long, and there were 
some inevitable situation such as loss of visits to patients.

Therefore, interventional therapy has a good tolerance and 
a high effective rate for gastric cancer patients. It can also alle-
viate the adverse reactions and is worthy of clinical promotion.
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