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The objective of this study was to investigate the effect of two chemotherapeutic drugs, apatinib and 
trastuzumab, on gastric cancer with ascites. 225 patients with gastric cancer and ascites received by the 
Oncology Department and Gastrointestinal Department of the Central Hospital during October 2019-2021 
were selected. They were subsequently assigned into apatinib group, trastuzumab group and combined 
treatment group. Compared with other treatment groups, the long-term and short-term survival rate of the 
apatinib treatment group was lower. The effective rate and adverse reaction rate of the three therapeutic 
drug intervention groups were significantly different. The correlation between survival time and CEA, 
CA125, CA19-9 tumor markers was 0.611, 0.603, 0.598, respectively, and all were significant. It was 
concluded that the combined treatment group of apatinib and trastuzumab can effectively intervene gastric 
cancer with ascites disease, reduce postoperative adverse reactions, promote cell apoptosis, especially the 
survival rate of long-term and short-term patients.

INTRODUCTION

As one of the cancers threatening human health, the 
incidence rate and mortality of gastric cancer rank 

first (Amani et al., 2021). The occurrence of this disease 
poses a dominant risk to the physical and mental health and 
life and property of patients. The occurrence of this disease 
will cause serious psychological problems for patients, 
and will also threaten the lives of patients. Patients with 
early gastric cancer rarely show no obvious symptoms. 
Usually, when they go to the hospital for diagnosis, the 
disease progresses to the middle and late stages, which 
causes them to miss the best operation time and are forced 
to choose chemotherapy. However, the chemotherapy 
treatment scheme lasts for a long time. At the same time, 
the basic chemotherapy usually shows drug resistance. 
The antineoplastic drugs used will produce drug resistance 
in the process of cancer cell elimination, thereby reducing 
the immune capacity of the body, thus causing adverse 
reactions (Hu et al., 2019; Eum et al., 2020). Gastric cancer 
with ascites refers to ascites caused by malignant tumor 
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involving peritoneum, which can be regarded as advanced 
gastric cancer (Hamamoto et al., 2020; Suzuki et al., 2021). 
As a new small molecule targeted drug, apatinib has a good 
inhibitory effect on the vascular endothelial growth factor 
formation, and has good safety, targeting and tolerance 
(Zhou et al., 2021; Yang et al., 2020). Trastuzumab can 
affect cell proliferation through the function of human 
epidermal growth factor-2 receptor, and this effect is to 
hinder cell growth (Wang et al., 2019; Chung et al., 2021). 
But at present, there is almost no research on apatinib 
combined with trastuzumab on this disease with ascites 
in clinical practice. The research has conducted in-depth 
analysis on this, aiming to bring a new combined drug 
scheme for the disease with ascites.

MATERIALS AND METHODS

The sample
Two hundred and twenty-five patients with gastric 

cancer and ascites received by the oncology department 
and gastrointestinal department of the central hospital 
from October 2019 to October 2021 were selected and 
subsequently assigned into apatinib group, trastuzumab 
group and combined treatment group, with 75 patients in 
each group. Patients with gastric cancer and ascites in all 
three groups were eligible to join the study if they met the 
following inclusion criteria: All subjects were diagnosed 
as gastric cancer by cytology and pathology, tumor node 
metastasis (TNM) was classified as stage IV, no allergic 
reaction to the drugs used, there was no chemotherapy 
or radiotherapy before the initial onset, and the patient 
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did not have corresponding contraindications, complete 
clinical data, the patients were followed up for more 
than 2 chemotherapy cycles. Patients with a dysfunction 
of important organs, other malignant tumors, life cycle 
less than 3 months, having mental illness or coagulation 
dysfunction, actively participating in other drug trials were 
excluded from the study groups. Patients could withdraw 
from this research at any point without prejudice to their 
care. All the subjects signed the informed consent form on 
an equal and voluntary basis.

The treatment
Apatinib group was treated with alpatinib, which 

originated from Jiangsu Hengrui Pharmaceutical Co., 
Ltd. with the registered batch number of National Drug 
Approval No. H2010105. The drug was orally administered 
500mg each day, and the treatment was conducted once a 
week after continuous treatment. Trastuzumab group was 
treated with chemotherapy drugs of trastuzumab, which 
came from American Gene Technology Company with 
registered batch number of S20060026. The first dose 
was 8 mg/kg, the maintenance dose was 6 mg/kg, and the 
duration of intravenous drip was 1 day. In the combined 
treatment group, additional antipatinib chemotherapy 
drugs were added. The whole study lasted for 8 weeks. 
All patients need to be given dexamethasone and 
5-hydroxytryptamine receptor antagonist for antiemetic 
treatment during chemotherapy. At the same time, the 
discomfort of patients during chemotherapy was observed 
and recorded.

Measures
Gastric cells were respectively extracted from four 

populations, i.e., a normal group, a trastuzumab group, 
an apartinib group and a combination treatment group, 
which were all healthy after physical examination. Cells 
were obtained from Dulbecco’s Modified Eagle Medium; 
DMEM) and cultured in a 37°C incubator and 5% CO2 
until log phase, while cells were adjusted to 1 x 105 cells/
ml with 0.25% trypsin. Cell Counting Kit-8 (CCK-8) from 
Beijing Wobson Technology Co., Ltd was adopted to test 
cell proliferation. 

After the experiment, the levels of serum tumor 
markers, efficacy, cell growth and apoptosis, quality 
of life, and adverse reactions. Tumor markers were 
carcinoembryonic antigen (CEA), carbohydrate antigen 
19-9 (CA19-9), carbohydrate antigen 125 (CA125). The 
detection method was electrochemiluminescence. The 
efficacy evaluation was divided into progression (PD), 
stability (SD), partial remission (PR), and complete 
remission (CR), representing 20% increase or presence of 
lesions, the increase interval of lesions in PR and PD, the 

reduction of the length of lesions at PR baseline by 30%, 
and the disappearance of all target lesions.

Statistical analyses
The data analysis software used in the study is the 

latest version of SPSS23.0. The test method between 
two groups is a non-parametric test method, and the test 
method for multiple group data is the Kruskal Wallis 
test method. If the measurement data follow a normal 
distribution, it must be expressed as a comparison between 
two groups by inspection, a comparison between several 
groups by one-way ANOVA, and data at different time 
points. scores are analyzed by repeated measures ANOVA; 
If it is not according to normal distribution, it is expressed 
by quartile, and the difference analysis method between 
groups is a non-parametric expression; The Kruskal Wallis 
test was hired when comparing groups.

RESULTS

Table I shows the basic information of the four 
groups of subjects. The basic disease, course of disease, 
surgical site, tumor classification, etc. of the four groups of 
subjects had statistical significance (P<0.05). No statistical 
significance was confirmed (P>0.05).

Figure 1 shows the effects of the three groups. The 
effective rates of apatinib group, trastuzumab group 
and combined treatment group were 64.00%, 72.00% 
and 80.00%, respectively, the effective rates of the 
three groups were significant (P<0.05). After starting to 
take chemotherapy drugs, the treatment efficiency was 
assessed, and the values of trastuzumab group and the 
combined antipatinib group were lower (P<0.05). At the 
same time, apatinib group’s value was significantly higher 
that trastuzumab group’s value.
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Fig. 1. Analysis and comparison of therapeutic effects of 
three groups of patients.
PD, progressive disease; SD, stable disease; PR, partial re-
sponse; CR, complete response.

X. Zhang



3                                                                                        

Onlin
e F

irs
t A

rtic
le

Table I. Basic information about the group of subjects.

Category Normal 
group

Apatinib 
group

Trastuzumab 
group

Combined 
treatment group

F value P value

Male/female (n) 34/41 35/40 38/37 37/38 0.832 0.456
Age 52.26±10.58 55.32±9.52 52.26±10.58 53.26±9.68 0.702 0.654
Course of disease/year 0 2.62±0.37 2.56±0.53 2.46±0.41 8.256 0.040
BMI (kg/m2) 22.23±3.26 23.20±1.91 22.23±3.26 23.01±2.86 1.231 0.098
Basic diseases 0 27 29 24 8.365 0.043
Proximal gastric surgery 0 27 24 26 11.232 0.007
Distal surgery 0 25 26 24
Total stomach surgery 0 23 25 25
Adenocarcinoma 0 29 27 26 9.256 0.030
Mucinous carcinoma 0 24 24 25
Undifferentiated carcinoma 0 22 24 24

Figure 2 shows the OS (overall survival), DFS 
(progression-free survival), LC (local control) urvival 
curves at 3 years, respectively. For the OS survival 
curve, the OS rates in the 1-,2-and 3-year-old patients 
of the antipathine group were 75.3%, 40.8% and 40.8%, 
respectively. The PFS rate was 75.8%, 35.8%, and 35.8%, 
respectively, and the LC rate was 74.2%, 42.1%, and 42.1%, 
respectively. The corresponding values were significantly 
lower than the other two groups’ value (P<0.05). In the 
trastuzumab group, the OS rates in 1, 2, and 3 years were 
78.2%, 47.6%, and 47.6%, respectively. The PFS rate was 
77.2%, 39.5%, and 39.5%, respectively, and the LC rate 
was 76.8%, 48.6%, and 48.6%, respectively. The OS rates 
in the combined treatment group in one, two and three years 
were 87.6%, 54.6% and 54.6%, respectively. The PFS rate 
was 89.6%, 47.5%, and 47.5%, respectively, and the LC 
rate was 88.6%, 50.3%, and 50.3%, respectively.

Fig. 2. Survival curves at 3 years, (a) OS, overall survival; 
(b) PFS, progression-free survival; (c) LC, local control.

In order to further verify the correlation between 
survival time and three tumor marker levels, Figure 3 
show the correlation between survival time of three groups 
and three tumor marker levels. Different icons in the figure 
represent different groups of study samples. The correlation 
between survival time and CEA, CA125, CA19-9 tumor 
markers was 0.611, 0.603, 0.598, respectively, and all 
were significant (P<0.05).

Fig. 3. Correlation of survival time with CEA, CA125, 
CA19-9 tumor markers in three groups.

Table II shows the adverse reactions of the patients in 
the three groups. The overall incidence of adverse reactions 
in the apartinib group, the trastuzumab group, and the 
combination treatment group were (29/75) 38.67%, (22/75) 
29.33%, (14/75) 18.67%, respectively. The incidence 
among those groups was statistically significant after 
starting to take chemotherapy drugs (P<0.05). After starting 
to take chemotherapy drugs, the index was compared with 
the single drug group, and the values of trastuzumab group 
and the combined antipatinib group were higher (P<0.05). 
At the same time, apatinib groups corresponding value was 
lower than trastuzumab groups value (P<0.05).

Table II. Adverse reactions (n/%).

Outcomes Apatinib 
group

Trastu-
zumab 
group

Combined 
treatment 
group

Vertigo 6(8.00) 5(6.67) 4(5.33)
Fever 6(8.00) 4(5.33) 3(4.00)
Cardiotoxicity 2(2.67) 33(4.00) 0(0.00)
Diarrhea 4(5.33) 2(2.67) 0(0.00)
Vomit 2(2.67) 1(1.33) 1(1.33)
Renal dysfunction 4(5.33) 3(4.00) 3(4.00)
Abnormal liver function 5(6.67) 4(5.33) 3(4.00)
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DISCUSSION

The effect of antiangiogenic therapy at this stage is not 
particularly satisfactory. In most cases, it is combined with 
chemotherapy. Yang and other researchers found that the 
main pathological feature of malignant tumors is neonatal 
angiogenesis, which can provide a lot of nutrients for tumor 
growth, thereby promoting tumor cell proliferation and 
metastasis (Yang et al., 2022). Honda et al. (2020) studied 
gastric adenocarcinoma patients with ascites, and analyzed 
the connection between ascites grading and survival time 
by establishing a grading evaluation system. Tanaka et 
al. (2021) in view of the fact that peritoneal metastasis 
of gastric cancer is a marker of advanced gastric cancer, 
identified genes through multiple histone characteristics 
and targeted therapy. The research results gave two different 
molecular subtypes, which inhibit gene expression through 
pathways. Apatinib is an oral angiogenesis inhibitor. It 
binds to the angiogenic factor receptor 2 in a competitive 
way to block the proliferation and inhibition of tumor 
cells (Xu et al., 2021). Afatinib has an anti-angiogenesis 
and anti-cancer role by inducing apoptosis, inhibiting 
proliferation and metastasis and other mechanisms. Zhao 
et al. (2021) analyzed the inhibitory effect of apatinib on 
gastric cancer by immunohistochemistry and microarray 
analysis and confirmed that apatinib can reduce glutathione 
overexpression by inhibiting the transcription factor sterol 
regulatory element-binding protein 1a. Oxidase expression 
and its effects on cell viability, cell death, glutathione level 
and protein expression. Most chemotherapy drugs can 
cause immune stimulation, which has been confirmed in 
preclinical studies (Peng et al., 2021).

Trastuzumab, as a monoclonal antibody drug 
targeting Her-2 protein, has outstanding advantages in 
blocking cardiovascular formation (Kim et al., 2019; 
Nagata et al., 2020; Zhou et al., 2019). However, the 
treatment effect of a single chemotherapy drug is not 
particularly ideal, and the adverse reactions shown in the 
late treatment period are relatively serious. Therefore, 
chemotherapy drugs generally play a synergistic role with 
other drugs. Tumor markers CEA, CA125, CA19-9 are 
specific manifestations of activity. They mainly exist in 
the serum as mucin, but the level will change according to 
the patient’s condition, which has important value in the 
process of disease diagnosis and evaluation. As a kind of 
acid glycoprotein, CA125 contains clusters generated by 
human embryonic characteristics, which can predict the 
invasion and metastasis of cancer cells. Before treatment, 
the tumor marker level and QLQ-C30 score of the three 
groups had no statistical significance. After treatment, 
for the single treatment group, the effective rate of the 
combined treatment group was significantly higher, while 

for the alfatinib group, the effective rate of the trastuzumab 
group was higher (P<0.05). Thus, combination therapy has 
a positive influence, can significantly reduce the level of 
tumor markers, and also has a certain role in enhancing 
the patients’ life quality. This may be that apatinib can 
specifically bind to tyrosine in the receptor cells, thereby 
inhibiting the growth of vascular endothelial cells, thereby 
inhibiting tumor growth (Jia et al., 2019; Zhang et al., 
2020; Ma et al., 2020). Jia et al. (2019) have analyzed the 
mechanism of action of apatinib in treating gastric cancer, 
and the research results show that the drug can induce the 
expression of apoptosis promoting genes. At the same 
time, as a targeted therapeutic drug, this drug is the first 
anti angiogenic drug in China. The drug is administered 
orally and has the characteristics of high efficiency and 
accuracy in disease treatment. China is a high incidence 
area of gastric cancer, which is about twice the global 
average level. It is often found to be in the middle and late 
stages. The mechanism of this disease is complex, which 
is not only related to abnormal proliferation and apoptosis, 
but also closely related to autophagy. Autophagy is a 
process that maintains the normal physiological function 
of cells, promotes DNA damage repair, regulates 
malignant tumor metastasis, and then highly precisely 
regulates tumor formation. As an inflammatory factor 
in the tumor microenvironment, IL-32 is important 
for regulating the acts of tumors. However, whether it 
affects such phenomena through autophagy remains to be 
explored. Studies showed that IL-32 is highly expressed in 
lung, colorectal, liver, gastric and esophageal cancer, but 
whether its specific mechanism is related to autophagy is 
still unclear. Inflammation and autophagy are related to the 
pathogenesis of malignant tumors. Moderate autophagy is 
important role for energy metabolism, immune regulation 
and cell differentiation. Autophagy disorder can lead to 
cell nutrient deficiency and failure to perform normal 
physiological functions, thus accelerating cell death.

Further study found that there was statistical 
significance in the inhibition of cell proliferation, apoptosis 
and Bax protein expression in the three treatment groups. 
This also reflects the synergistic effect of trastuzumab 
combined with apatinib in the treatment of tumors. This 
may be because the inhibitory effect of trastuzumab 
targeted therapy drugs on Her-2 protein may not be able to 
prevent angiogenesis mediated by angiogenic factors, and 
may even cause the activation of alternative angiogenesis 
pathways, while combined drug therapy can effectively 
enhance their inhibition on angiogenesis, thus leading to 
apoptosis of gastric cancer cells (Kim et al., 2021; Shitara 
et al., 2021). At the same time, studies have also shown 
that combination therapy drugs can reduce the expression 
of the anti-apoptotic gene Bcl and the growth-regulating 
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gene Her-2 in gastric cancer cells, and can also increase 
the expression of the apoptotic gene Bax (Komatso et 
al., 2022; Schade et al., 2022). The treatment effect and 
the total incidence of adverse effects in the three groups 
were statistically significant. According to the research 
literature, adverse effects after antitumor chemotherapy 
include diarrhea, fatigue, congestion, hand-foot syndrome, 
anorexia, granulocytopenia, thrombocytopenia, and 
leukopenia (Chongqing, 2020; Lu et al., 2017; Li et al., 
2021). Liu (2020) also pointed out that, compared with the 
treatment of single drug, combined chemotherapy drugs 
have higher therapeutic effect, can improve the disease 
control effect and appropriately prolong the survival time 
of patients, but the measurement time may be longer (Liu 
et al., 2020). At present, there is no effective treatment 
plan for gastric cancer with ascites at home and abroad, 
and the treatment methods are quite different. Although 
many studies have conducted many experimental tests 
on different types of treatment methods, few studies have 
mentioned the comparative analysis of treatment schemes 

(Liu et al., 2020). The follow-up time was 1 year, 2 years 
and 3 years. The OS rate in the apatinib group was 75.3%, 
40.8% and 40.8% respectively. The PFS rate was 75.8%, 
35.8% and 35.8% respectively, and the LC rate was 74.2%, 
42.1% and 42.1% respectively.

CONCLUSION

It can be concluded that the levels of the three tumor 
markers and the survival time of gastric cancer patients 
shows a high correlation. However, due to the sample size 
is limited, the study has some limitations. According to the 
research results at home and abroad, the combination of 
apatinib and trastuzumab is greatly valuable for the clinical 
treatment of gastric cancer with ascites. This treatment 
can decrease the incidence of toxic and side effects, and 
enhance the life quality of patients to a large extent, reduce 
the adverse reactions of patients after treatment, and thus 
help gastric cancer patients get effective treatment.
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