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Abstract. Clinical efficacy of apatinib in treating metastatic 
gastric cancer and its effect on the levels of serum IL‑17 
were investigated. A retrospective analysis was performed 
on 129  patients who had metastatic gastric cancer after 
first‑line chemotherapy and were treated in Xiangyang No. 1 
People's Hospital from February 2012 to February 2015. Of 
these patients, 78 received oral apatinib and were assigned 
to experimental group; and 51 received oral tegafur‑gimer-
acil‑oteracil and were assigned to control group. Clinical 
efficacy was compared between the two groups, and the levels 
of serum IL‑17 were measured for all the patients. The treat-
ment response rate in the experimental group was 52.56% 
and in the control group 31.37%. Apparently, the treatment 
response rate in the experimental group was higher than 
that in the control group, and the difference was statistically 
significant (P<0.05). The incidence of adverse drug reactions 
in the experimental group was significantly lower than that 
in the control group (P<0.05). The serum level of IL‑17 after 
one course of medication was significantly lower than that 
before medication in both groups (P<0.05). In comparison 
between groups, the serum level of IL‑17 after one course 
of medication was clearly lower in the experimental group 
than that in the control group (P<0.05). Apatinib regimen was 
demonstrated to have less toxic side‑effects in the treatment 
of metastatic gastric cancer than tegafur‑gimeracil‑oteracil 
regimen, indicating that apatinib has favorable safety. In 
addition, apatinib can downregulate IL‑17 expression, which 
is helpful in attenuating tumor proliferation and improving 
the clinical efficacy. Therefore, apatinib has potential use in a 
wide range of clinical applications.

Introduction

Gastric cancer is a common malignant tumor of the digestive 
system, with high incidence and complicated pathogenesis (1). 
Generally it has no obvious symptoms at early stages and 
therefore is easily ignored by patients. When diagnosed, it 
is often at the late stages (2). Surgery is currently the main 
treatment method for gastric cancer. However, for metastatic 
gastric cancer, the probability of postoperative recurrence is 
as high as 60%. Therefore, medical intervention of metastatic 
gastric cancer is one of the current clinical challenges (3,4). 
Chemotherapy is commonly adopted to manage metastatic 
gastric cancer. However, chemotherapy has some harsh and 
unpleasant side‑effects, and its therapeutic efficacy may not be 
satisfactory. Many patients still die due to the recurrence of the 
disease in a short term (5). 

Targeted therapy is a novel cancer treatment that uses 
specially designed drugs to target specific genes or proteins 
necessary for tumor growth and progression. Targeted therapy 
prevents cancer cells from growing and spreading, but its 
effect on normal cells is unknown (6). For patients the adverse 
reactions of targeted therapy can be more easily tolerated than 
those of chemotherapy. Therefore, targeted therapy for gastric 
cancer has drawn increasing attention in research. 

Apatinib is a small‑molecule tyrosine kinase inhibitor of 
vascular endothelial growth factor (VEGF) receptors. It is one 
of the popular anti‑angiogenic targeting drugs which inhibits 
the tumor progression by blocking the formation of new blood 
vessels in tumor tissue (7). Apatinib has been reported to have 
confirmed efficacy in patients with advanced gastric cancer, 
but also complications, such as hypertension (8). The combi-
nation drug tegafur‑gimeracil‑oteracil is a combination of 
tegafur and two other drugs that regulate its biological effects. 
The synergistic action of 5‑fluorouracil produced by tegafur 
metabolism, gimeracil that inhibits 5‑fluorouracil degrada-
tion, and oteracil that modulates 5‑fluorouracil distribution 
produces a good anticancer effect. This combination drug is 
widely used in the treatment of gastric cancer as a first‑line 
drug due to its efficacy, safety and convenience (9). 

A previous study (10) has indicated that one of the impor-
tant mechanisms for the occurrence and development of 
gastric cancer is the presence of chronic inflammation. IL‑17 
is a pro‑inflammatory factor. According to literature, IL‑17 not 
only plays a role in autoimmune diseases and in the defense 
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against pathogenic microbes, but also promotes tumor angio-
genesis and plays an important role in tumorigenesis, growth 
and metastasis (11).

Both apatinib and IL‑17 are associated with tumor angio-
genesis, but the effect of apatinib on IL‑17 expression has 
rarely been reported. In this study, the clinical efficacy of 
apatinib was compared with that of tegafur‑gimeracil‑oteracil 
in treating metastatic gastric cancer, and their effects on the 
levels of serum IL‑17 were also evaluated. The aim was to 
provide an optimal regimen for treating patients with meta-
static gastric cancer.

Patients and methods

Patients. A retrospective analysis was performed on 
129 patients who had metastatic gastric cancer after first‑line 
chemotherapy and were treated in Xiangyang No.1 People's 
Hospital  (Xiangyang, China) from February  2012 to 
February 2015. Sixty‑seven males and 62 females, with an 
average age of 60.2±5.7 years, were enrolled. Of these patients, 
78 received oral apatinib and were assigned to the experi-
mental group and 51 received oral tegafur‑gimeracil‑oteracil 
and were assigned to the control group. As shown in Table Ⅰ, 
there were no statistically significant differences in sex, age, 
BMI, drinking status, tumor location and metastatic sites 
between the two groups (P>0.05). 

Inclusion and exclusion criteria. Patients diagnosed by patho
logical tests with advanced gastric cancer with metastases 
and patients who underwent IL‑17 test were included. Patients 
who met the following criteria were excluded from this study: 
i)  patients who had other serious organ diseases; ii)  who 
were not cooperative with the examination; and iii)  with 
cognitive‑communication disorders. Patients who participated 
in this research had complete clinical data. All patients and 
their families voluntarily participated in this study and signed 
an informed consent. The study was approved by the Ethics 
Committee of Xiangyang No. 1 People's Hospital.

Experimental drugs and reagents. Apatinib (SFDA approval 
no.  H20140105) and tegafur‑gimeracil‑oteracil (SFDA 
approval no. H20100135) were purchased from Jiangsu Hengrui 
Medicine Co., Ltd. (Lianyungang, China). IL‑17 ELISA kit 
was purchased from Shenzhen Juying Biotechnology Co., 
Ltd. (Shenzhen, China).

Experimental methods. Patients in the experimental group 
received oral apatinib, 850 mg once daily, half an hour after 
a meal. Each cycle consisted of 4 weeks of treatment. Patients 
in the control group received oral tegafur‑gimeracil‑oteracil, 
40 mg/m2 twice daily. Each cycle consisted of 3 weeks of 
treatment, and one course of treatment consisted of 3 cycles. 
The liver and kidney function of all patients was regularly 
checked, and blood routine examinations were regularly 
performed. When a patient had a serious adverse reaction, 
appropriate treatment was provided, and the medication was 
discontinued or the dose was reduced by half. Venous blood 
samples were drawn from fasting patients of the two groups, 
before treatment and after one course of treatment. Serum 
was collected after centrifugation at 3,000 x g for 15 min 

at 4˚C. The levels of serum IL‑17 before and after treatment 
were measured in strict accordance with the manufacturer's 
instructions of the ELISA kit.

Observed indicators. The incidence of adverse reactions after 
one course of treatment was statistically analyzed. Adverse 
reactions included hypertension, proteinuria, hand‑foot 
syndrome, myelosuppression and diarrhea. The clinical effi-
cacy was evaluated and assigned as complete remission, partial 
remission, stable disease and progressive disease, according to 
the RECIST 1.1 criteria (12). Efficiency = (number of complete 
remission + number of partial remission)/(total number of 
patients) x100%. The progression‑free survival time and the 
3‑year overall survival rate were recorded and compared 
between the two groups.

Statistical analysis. SPSS 18.0 software [Bizinsight (Beijing) 
Information Technology Co. Ltd., Beijing, China] was used for 
the statistical analysis of the experimental data. Figures were 
generated using the GraphPad Prism 6 software (GraphPad 
Software, Inc., La Jolla, CA, USA). The χ2 test was used for 
enumeration data. Measurement data were expressed as 
mean ± standard deviation. t‑test was used for their compar-
ison between groups and paired t‑test was used in comparison 
within groups before and after treatment. Analysis of variance 
was used for the comparison among groups and LSD was 
the post hoc test. Kaplan‑Meier survival analysis was used to 
generate the survival curves and long-rank test was used for 
their comparison. P<0.05 was considered to indicate statisti-
cally significant difference.

Table I. General information of patients [n (%)].

	 Experimental	 Control	
Variable	 group, n=78	 group, n=51	 χ2 value	 P‑value

Sex
  Male 	 40 (51.28)	 27 (52.94)	 0.034	 0.854
  Female	 38 (48.72)	 24 (47.06)
Age (years)
  ≤60	 41 (52.56)	 28 (54.90)	 0.068	 0.795
  >60	 37 (47.44)	 23 (45.10)
BMI (kg/m2)
  ≤22	 33 (42.31)	 22 (43.14)	 0.009	 0.926
  >22	 45 (57.69)	 29 (56.86)
Drinking
  Yes	 51 (65.38)	 33 (64.71)	 0.006	 0.937
  No	 27 (34.62)	 18 (35.29)
Tumor location
  Fundus	 24 (30.77)	 16 (31.37)	 0.107	 0.948
  Corpus	 25 (32.05)	 15 (29.41)
  Antrum	 29 (37.18)	 20 (39.22)
Metastatic sites
  Liver	 32 (41.03)	 21 (41.18)	 0.090	 0.956
  Peritoneum	 26 (33.33)	 18 (35.29)
  Lung	 20 (25.64)	 12 (23.53)
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Results

Changes of serum IL‑17 in patients of the two groups before 
and after treatment. As shown in Table Ⅱ and Fig. 1, the serum 
levels of IL‑17 after one course of medication were significantly 
lower than that before medication in both the experimental and 
the control group (P<0.05). In comparison between groups, 
after one course of medication the serum level of IL‑17 in the 
experimental group was clearly lower than that in the control 
group (P<0.05).

Comparison of the incidence of adverse reactions between the 
two groups. As shown in Table Ⅲ, the number of patients who 
developed hypertension, proteinuria, hand‑foot syndrome, 

myelosuppression and diarrhea were 3, 1, 2, 1, and 1, respe
ctively, in the experimental group, and 5, 3, 4, 3, and  3, 
respectively, in the control group. The incidence of adverse 
reactions in the experimental group was 10.26%, which was 
significantly lower than that in the control group (35.29%). The 
difference was statistically significant (P<0.05).

Comparison of the short‑term efficacy between the two groups. 
As shown in Table Ⅳ and Fig. 2, the treatment response rate in 
the experimental group was 52.56%, which was significantly 
higher than that in the control group (31.37%). The difference 
was statistically significant (P<0.05).

Comparison of the progression‑free survival time and the 
3‑year overall survival rate between the two groups. The 
progression‑free survival time of patients in the experimental 
group was 1.23±0.23 years, and the 3‑year overall survival 
rate was 44.87%. In the control group the progression‑free 
survival time was 0.74±0.12 years, and the 3‑year overall 
survival rate was 19.61%. Both the progression‑free survival 
time and the 3‑year overall survival rate in the experimental 
group were significantly higher than those in the control group 
(P<0.001) (Table Ⅴ and Fig. 3).

Discussion

At present, dietary habits and lifestyle are changing with the 
rapid development of society. These changes have caused an 
increase of the incidence of digestive tract cancers (13). Gastric 
cancer is one of the common digestive tract tumors, which 
is among the top ranking cancers in terms of cancer‑related 
deaths (14). Due to no obvious symptoms at the early stages 
of gastric cancer, many patients miss the chance of surgical 
treatment when their cancer is finally discovered. After chemo-
therapy, a high incidence of metastasis is observed in patients 

Table II. Changes of serum IL‑17 in patients of the two groups before and after treatment.

Group	B efore medication	 After one course of medication	 t value	 P‑value

Experimental group, n=78	 8.81±2.36 	 5.33±2.19	 9.546	 <0.05
Control group, n=51	 8.87±2.29	 6.63±2.21	 5.027	 <0.05
t value	 0.143	 3.285	 ‑	 ‑
P‑value	 0.887	 <0.050	 ‑	 ‑

Figure 1. Changes of serum IL‑17 in patients of the two groups before and 
after treatment. ELISA results showed that the levels of serum IL‑17 after 
one course of medication were significantly lower than that before medica-
tion in both the experimental and the control group (*P<0.05). In comparison 
between groups, the level of serum IL‑17 in the experimental group was 
clearly lower than that in the control group after one course of medica-
tion (*P<0.05).

Table III. Incidence of adverse reactions [n (%)].

Adverse reaction	 Experimental group, n=78	 Control group, n=51	 χ2 value	 P‑value

Hypertension	 3 (3.85)	 5 (9.80)	 ‑	 ‑
Proteinuria	 1 (1.28)	 3 (5.88)	 ‑	 ‑
Hand‑foot syndrome	 2 (2.56)	 4 (7.84)	 ‑	 ‑
Myelosuppression	 1 (1.28)	 3 (5.88)	 ‑	 ‑
Diarrhea	 1 (1.28)	 3 (5.88)	 ‑	 ‑
Total incidence	 8 (10.26)	 18 (35.29)	 12.01	 <0.05
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with advanced gastric cancer, resulting in a very low 5‑year 
survival rate for most patients  (15). Chemotherapy‑based 
comprehensive regimen is currently widely used in the treat-
ment of metastatic gastric cancer. However, the prognosis of 
patients with metastatic gastric cancer is still very poor after 
treatment (16). Apatinib is a small‑molecule targeted anti-
tumor drug. It inhibits tumor angiogenesis which is a key step 
in tumor growth and metastasis (17). The signaling pathway 
mediated by VEGF and its receptor (VEGFR) is involved in 
tumor angiogenesis and plays an important role in the process. 
Apatinib acts by competing with VEGF for the ATP‑binding 
site of VEGFR‑2 in cells. The resulting inhibition of the 
VEGF‑VEGFR pathway prevents VEGFR‑2 autophosphory-
lation and blocks downstream signaling. Overall, apatinib 
produces a powerful antitumor effect by inhibiting the forma-
tion of new blood vessels in tumor tissue (18). IL‑17 is a key 
cytokine that mediates innate and adaptive immunity. It is 
mainly secreted by Th17 cells (19). According to literature, 
IL‑17 plays an important role in the onset and progression 
of gastric cancer  (20). Zhang  et  al have reported that the 
IL‑17 level in peripheral blood of patients with advanced 
gastric cancer is higher than that in patients with early gastric 

cancer (21). Therefore, it is postulated that the overexpression 
of IL‑17 may be associated with the progression of gastric 
cancer. Ma et al have reported that the serum level of IL‑17 
in patients with gastric cancer is higher than that in healthy 
people (22). The underlying reason is that the activation of the 
signal transduction and activation of transcription‑3 pathway 
by IL‑6 induces the expression of the Th17‑specific transcrip-
tion factor orphan nuclear receptor γt. The orphan nuclear 
receptor γt promotes the differentiation of primary T cells into 
Th17 cells, which ultimately leads to overexpression of IL‑17.

In this study, the clinical efficacy of apatinib and 
tegafur‑gimeracil‑oteracil in the treatment of metastatic gastric 
cancer was compared, and their effect on the serum levels of 
IL‑17 was also explored. The results showed that the serum 
level of IL‑17 was significantly lower in the experimental group 
after one course of apatinib medication, compared to control 
group (P<0.05). Up to our knowledge, the effect of apatinib 
on the serum level of IL‑17 in patients with metastatic gastric 
cancer is reported for the first time. It has been postulated that 
apatinib‑induced downregulation of IL‑17 is a result of inhibi-
tion of tumor angiogenesis in which IL‑17 is involved. In terms 
of incidence of adverse reactions between the two groups, our 

Figure 2. Treatment response rates in the two groups. The response rate 
in the experimental group was significantly higher than that in the control 
group (*P<0.05).

Figure 3. Comparison of the 3‑year overall survival rate between the two 
groups. The 3‑year overall survival rate of the experimental group was sig-
nificantly higher than that of the control group (P<0.001).

Table V. Progression‑free survival time and 3‑year overall survival rate of patients in the two groups.

Items	 Experimental group, n=78	 Control group, n=51	 t/χ2 value	 P‑value

Progression‑free survival time (years)	 1.23±0.23	 0.74±0.12	 14.01	 <0.001
3‑year overall survival rate	 35 (44.87)	 10 (19.61)	     8.665	 <0.001

Table IV. Comparison of short‑term efficacy between the two groups [n (%)].

Efficacy	 Experimental group, n=78	 Control group, n=51	 χ2 value	 P‑value

Complete remission	 0	 0	 ‑	 ‑
Partial remission	 41 (52.56)	 16 (31.37)	 5.615	 <0.050
Stable disease	 20 (25.64)	 15 (29.41)	 0.222	   0.638
Progressive disease	 17 (21.79)	 20 (39.22)	 4.575	   0.032
Response rate	 41 (52.56)	 16 (31.37)	 5.615	 <0.050
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results showed that the overall incidence of adverse reactions 
was 10.26% in the experimental group, which was signifi-
cantly lower than 35.29% in the control group. The difference 
was statistically significant (P<0.05). Scott et al have reported 
that apatinib has higher bio‑availability, more favorable safety 
and higher adverse reaction tolerance profile than traditional 
gastric cancer drugs (23). This is consistent with our findings. 
In comparison of clinical efficacy between the two groups, the 
results showed that the treatment response rate in the experi-
mental group was significantly higher than that in the control 
group (P<0.05). Currently, there are few clinical studies on 
apatinib. Geng and Li have reported that apatinib demon-
strates better clinical efficacy in patients with advanced gastric 
cancer than tegafur‑gimeracil‑oteracil (24). We compared the 
progression‑free survival time and 3‑year overall survival rate 
of patients in the two groups, and the results showed that in 
the experimental group, the progression‑free survival time 
was significantly longer and the 3‑year overall survival rate 
was significantly higher than those in the control group. In 
the study reported by Wainberg et al (25) at the 2014 ASCO 
meeting, the results revealed that the overall survival time of 
patients with metastatic gastric cancer after taking apatinib 
was higher than those using placebo, and all patients included 
in the study had failed second‑line chemotherapy. This also 
verifies our conclusions.

In summary, compared with the traditional drug tega
fur‑gimeracil‑oteracil, apatinib is safer with milder adverse 
effects in treating patients with metastatic gastric cancer. In 
addition, apatinib can attenuate the expression of IL‑17 in the 
serum of patients with gastric cancer. Therefore, apatinib has 
potential use in a wide range of clinical applications due to its 
excellent efficacy in treating patients with metastatic gastric 
cancer. However, it is undeniable that the small sample size in 
this study could result in bias in findings. Therefore, studies 
with larger sample size are needed for verification.
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