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Abstract
Objective: To explore the influence of sorafenib combined with apatinib in treating advanced 
hepatocellular carcinoma (HCC) and its influence on immune function.

Methods: One hundred and ninety-nine patients with advanced HCC who received treatment in our 
hospital were collected. Ninety-eight patients were treated with sorafenib and included in the control 
group (CG). One hundred and one patients received sorafenib combined with apatinib and they were 
included in the study group (SG). After therapy, the therapeutic effect, immune function and other 
indexes were compared between the two groups.

Results: After therapy, the total effective rate (ORR) and disease control rate (DCR) in SG were 
obviously higher than those in CG (P<0.05). After therapy, the serum interleukin -10 (IL-10) and 
interleukin -18 (IL-18) were obviously declined in both groups (P<0.05), and the decline of IL-10 
and IL-18 in SG was obviously greater than that in CG (P<0.05). After therapy, vascular endothelial 
growth factor (VEGF) declined obviously in both groups (P<0.05), and the reduction of VEGF in SG 
was obviously greater than that in CG (P<0.05). After therapy, the number of alpha fetal protein (AFP) 
decreased in SG was obviously higher than that in CG (P<0.05). In SG, it could obviously ameliorate 
the progression free survival (PFS) and overall survival (OS) of patients with advanced HCC (P= 
0.01, P<0.05), and there were no obvious differences in the incidence rate of adverse reactions in both 
groups (P>0.05).

Conclusion: Sorafenib combined with apatinib can obviously improve the therapeutic effect, immune 
function and survival rate in treating patients with advanced HCC, and it is safe and worthy of clinical 
promotion.
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1 INTRODUCTION
Liver cancer (LC) is the sixth most prevalent 

carcinoma and the fourth primary cause of carcinoma-
related death in the world[1], and its morbidity and 
mortality are still on the rise in many countries[2,3]. Early 
primary hepatic carcinoma can be treated by surgery or 
ablation techniques, but advanced LC is still a difficult 
problem for clinicians[4]. The most common type of 
primary hepatic carcinoma is Hepatocellular carcinoma 
(HCC)[5], which is also the sixth most malignant tumour, 
and ranks the third in mortality among all tumours[6], 
so it is one of the deadliest cancers in the world[7]. 
HCC is also in the forefront of tumour morbidity and 
mortality in China[8]. It has no typical symptoms in 
the early stage and has made rapid progress. Although 
some progress has been made in clinical treatment, the 
efficacy of immunotherapy for HCC is not as expected 
due to the complexity of the immune microenvironment 
of HCC[9]. Most patients were in the middle and late 
stage when they visited the hospital, and they were often 
accompanied by liver dysfunction and liver cirrhosis 
of different degrees, with low excision rate and high 
recurrence rate[10]. The choice of treatment depends on 
the potential liver dysfunction and cancer staging. The 
treatment plan includes routine arterial treatment and 
systemic treatment for patients with advanced diseases, 
such as sorafenib[11].

Sorafenib is an oral tyrosine kinase inhibitor[12], which 
is approved as the first-line chemotherapy drug for HCC 
and can effectively ameliorate the survival rate of patients 
with advanced LC[13]. Many clinical studies have revealed 
that some patients with LC are insensitive to sorafenib. 
In fact, the number of patients who have significantly 
benefited from sorafenib therapy is limited[14]. As a novel 
inhibitor of vascular endothelial growth factor (VEGF) 
receptor 2 tyrosine kinase, apatinib has definite anti-
tumour effect on a variety of solid tumours[15], and it is a 
safe and promising treatment for HCC[16].

In this research, the effects of sorafenib combined 
with apatinib on sufferers with advanced HCC were 
investigated by comparing the therapeutic effects, 
immune functions and other indexes in both groups.

2 MATERIALS AND METHODS
2.1 Baseline Data

One hundred and ninety-nine patients with advanced 
HCC who received treatment in Shijiazhuang Obstetrics 
and Gynecology Hospital were collected. Ninety-eight 
patients were treated with sorafenib and included in the 
Control group (CG), including 59 men and 39 women, 

with a mean age of (62.54±3.13) years old. A total of 
101 patients received sorafenib combined with apatinib 
and were included in the study group (SG), including 64 
males and 37 females, with a mean age of (63.27±3.24) 
years old.

Inclusion criteria: The patient was escorted to the 
hospital by family members; Clinicopathological data 
were complete; All of them were confirmed by puncture 
and pathological examination; They were in line with 
stage B or C of BCLC stage[17]; The estimated survival 
time was ≥3 months.

Exclusion criteria were as below: those who had a 
history of mental sickness and family history of mental 
sickness, other malignant tumours, drug dependence, 
allergy to therapeutic drugs, and those who had 
communication difficulties due to aphasia, dysphoria, 
unconsciousness and were unable to cooperate with the 
examination.

The test was ratified by the ethics Committee of 
our hospital, and the patients and their families affixed 
informed consent after understanding the experimental 
process.

2.2 Therapeutic Methods
In CG, patients took sorafenib (AmyJet Scientific 

Inc., SIH-476-10MG) orally on an empty stomach twice 
a day, 0.4g/time. In SG, patients were given apatinib 
(Jiangsu Hengrui Pharmaceutical Co., Ltd., H20140103) 
on the basis of the CG, once a day, 500mg/time, for 4 
weeks. If the patients could tolerate it, the dosage was 
maintained. If the patients could not tolerate it, it could 
be reduced to 250mg/time, once a day, or the medication 
was suspended. At the same time, symptomatic support 
treatment was given, and the medication was continued 
after remission. In both groups, patients were treated 
continuously for 3 months.

2.3 Outcome Measures
After treatment for 4 weeks, the curative effect and 

the changes of laboratory indexes [serum interleukin-10 
(IL-10), interleukin-18 (IL-18), VEGF, Alpha Fetal 
Protein (AFP) and liver and kidney function] were 
observed in both groups, and the survival and adverse 
reactions of patients were followed up. The efficacy was 
evaluated via MRI enhanced scanning: All target lesions 
were not enhanced, indicating complete response (CR). 
The sum of lesion diameters was declined by ≥30%, 
indicating partial response (PR). The sum of lesion 
diameter was declined by 20-29%, indicating stable 
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disease (SD). The sum of lesion diameter was increased 
by ≥20%, indicating progression of disease (PD). Total 
effective rate (ORR) = (CR+PR)/total×100%. Disease 
control rate (DCR) = (CR+PR+SD)/total×100%. 
The levels of IL-10, IL-18 and VEGF were tested by 
enzyme-linked immunosorbent assay. AFP and liver and 
kidney functions were tested by hospital biochemical 
laboratory. A decrease of 50% or more indicated a 
significant decrease in AFP. The patients were followed 
up by telephone, outpatient or inpatient, and the changes 
of patient’s condition in both groups were regularly 
followed up until the patients were lost to follow-up, 
progressed or died. Progression free survival (PFS) 
is the time from the beginning of therapy to tumour 
progression or death. Overall survival (OS) is the time 
from the beginning of treatment to the patient’s death or 
the last follow-up.

2.4 Statistical Analysis
All statistical analysis of the experimental results 

were carried out via SPSS20.0 (IBM Corp, Armonk, NY, 
United States). All graphs were plotted by GraphPad 
Prism 7 (GraphPad Software Co., Ltd., San Diego, 
United States). Counting data were represented by n (%). 
Chi-square test was used to compare between groups. 
Measured data were represented by mean±SD. T test 
was used to compare the two groups. Kaplan-Meier was 
applied to draw the survival curve of patients in both 
groups. The difference was statistically significant with 
P<0.05.

3 RESULTS
3.1 Comparison of Baseline Data

By comparing the general information such as 
gender, age and body mass index of patients in both 

groups (Table 1), there were no obvious differences 
between the two groups (P>0.05).

3.2 Comparison of Clinical Curative Effect between the 
Two Groups

The curative effects were compared in both groups 
after therapy (Figure 1). After therapy, the ORR in SG 
(46.53%) was obviously higher than that in CG (22.45%) 
(P<0.05), and the DCR in SG (90.10%) was also 
obviously higher than that in CG (69.39%) (P<0.05).

3.3 Comparison of IL-10 and IL-18 between the Two 
Groups before and after Therapy

The expression levels of IL-10 and IL-18 were 
compared in both groups before and after therapy 
(Figure 2). Before therapy, there was no obvious 
difference in IL-10 and IL-18 between the two groups 
(P>0.05). After treatment, IL-10 and IL-18 were 
obviously declined in both groups (P<0.05), and the 
reduction of IL-10 and IL-18 in SG was obviously 
greater than that in CG (P<0.05).

3.4 Comparison of VEGF between the Two Groups 
before and after Therapy

The changes of VEGF expression were compared 
between the two groups before and after therapy (Figure 
3). Before therapy, there were no obvious differences in 
VEGF in both groups (P>0.05). After therapy, VEGF 
were obviously declined (P<0.05), and the reduction 
of VEGF in SG was obviously greater than that in CG 
(P<0.05).

3.5 Changes of AFP between the Two Groups before 
and after Treatment

The changes of AFP were compared between the two 

Table 1. Comparison of Baseline Data between the Two Groups

SG (n=101) CG (n=98) t/χ2 P

Age (years), mean±SD 63.27±3.24 62.54±3.13 1.62 0.11

Gender, n (%) 0.21 0.65

Male 64 (63.37) 59 (60.20)

Female 37 (36.63) 39 (39.80)

Body mass index (kg/m2), mean±SD 20.53±2.11 20.49±2.13 0.13 0.89

BCLC staging, n (%) 0.00 0.97

B 26 (25.74) 25 (25.51)

C 75 (74.26) 73 (74.49)

Child-Pugh grading, n (%) 0.03 0.86

0.86A 72 (71.29) 71 (72.45)

B 29 (28.71) 27 (27.55)

Lesion size (cm), mean±SD 7.34±2.02 7.29±2.13 0.17 0.87

Number of intrahepatic lesions, n (%) 0.13 0.72

1-3 27 (26.73) 24 (24.49)

>3 74 (73.27) 74 (75.51)
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Figure 1. Comparison of clinical efficacy between two groups. A: After therapy, the number of CR and PR in SG was 
obviously higher than that in CG, and the number of PD was obviously less than that in CG; B: The ORR in SG was obviously 
higher than that in CG; C: The DCR in SG was obviously higher than that in CG. Note: *indicates the comparison between the two 
groups; *P<0.05.

A B C

Figure 2. Comparison of IL-10 and IL-18 expression levels between the two groups before and after therapy. A: There 
was no obvious difference in IL-10 between the two groups before therapy, but it declined obviously after therapy, and the SG 
was obviously lower than the CG; B: There was no significant difference in IL-18 between the two groups before therapy, but it 
declined obviously after therapy, and the SG was obviously lower than the CG. Notes: a represents the comparison between the 
same group before and after treatment; b represents the comparison with the SG after treatment.

A B

groups before and after therapy (Figure 4). After therapy, 

Figure 3. Comparison of VEGF expression between the 
two groups before and after treatment. There was no 
obvious difference in VEGF between the two groups before 
treatment, but it declined obviously in both groups after 
treatment, and the patients in SG were obviously lower than 
those in CG. Notes: a represents the comparison between 
the same group before and after treatment; b represents the 
comparison with the SG after treatment.

there were 62 patients in SG whose AFP decreased by 
≥50%, which was obviously higher than 38 patients in 
CG (P<0.05).

3.6 Comparison of Hepatic and Renal Function between 
the Two Groups before and after Therapy

The changes of hepatic and renal function were 
compared in both groups before and after therapy 
(Figure 5). There was no obvious change in hepatic and 
renal function in both groups before and after therapy 
(P>0.05).

3.7 Comparison of Survival Rate between the Two 
Groups

In both groups, patients were followed up for 28 
months. One hundred and ninety-nine patients were 
followed up, and there were no missing cases. The 
median follow-up time was 14 months. The median 
PFS and OS in CG were 6.1 months and 11.5 months 
respectively. The median PFS and OS in SG were 
8.8 months and 16.8 months respectively. Sorafenib 
combined with apatinib could significantly ameliorate 
PFS and OS in patients with advanced HCC (P=0.01, 
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P<0.05) (Figure 6).

3.8 Comparison of Adverse Reactions between the Two 
Groups

The incidence rate of adverse reactions were 
compared in both groups during treatment (Table 2). The 
symptoms of discomfort in both groups were relieved 
after symptomatic treatment, and there were no obvious 
differences in the incidence rate of adverse reactions in 
both groups (P>0.05).

4 DISCUSSION
HCC is the most common primary hepatic carcinoma, 

and its main risk factor is the disease that causes liver 
cirrhosis, such as alcoholic hepatic disease, non-
alcoholic steatohepatitis or chronic hepatitis B or C[18]. 
The 5-year survival rate of patients with early LC 
who are diagnosed to meet the conditions of surgical 
resection or transplantation can reach over 60%[19]. For 
most patients who are later diagnosed as unresectable 
advanced LC, the one-year survival rate was less than 
40%[20]. These data reveal that it is necessary to find a 
more suitable treatment method, so this research was 
designed to explore the effect of combined medication 
on patients with advanced HCC by treating patients 
in both groups with different treatment methods and 
observing related indicators.

A large number of studies have revealed that 
sorafenib is the standard therapy for advanced HCC, 
and it has shown efficacy in advanced HCC[21,22]. 
However, the treatment of patients with advanced HCC 
is extremely complicated in clinical practice[23]. As a 
treatment standard, sorafenib can indeed prolong the 
OS of patients, but its curative effect is limited due to 
its unsatisfactory objective efficacy and low survival 

rate[24]. However, the combination of drugs can exert 
the synergistic effect of drugs[25], so sorafenib combined 
with apatinib was used to treat patients in this research. 
Studies have shown that the abnormal expression of 
VEGF2 is bound up with the development of HCC, 
so it is an effective target for anti-cancer treatment[26]. 
Apatinib is a small molecule inhibitor of VEGF2 
tyrosine kinase, which has shown strong antineoplastic 
activity in a variety of tumours. It can effectively 
suppress tumour growth and induce apoptosis of 
HCC[27], and has therapeutic potential as a radiosensitizer 
in LC[28]. In this research, ORR and DCR in SG were 
markedly higher than those in CG after therapy, which 
indicated that sorafenib combined with apatinib had 
better clinical effect in treating advanced HCC, and it 
could significantly ameliorate the indicators of patients. 
Because of the close relationship between LC and 
inflammation, previous studies have revealed the tumour-
promoting and anti-tumour effects of various immune 
cell types and mediators[29]. IL-10 is a cytokine that can 
regulate the immune activity of antigen presenting cells, 
T cells and other immune cells[30]. Studies have shown 
that patients with advanced HCC show higher serum 
levels of IL-10[31], and IL-10 can lead to poor prognosis, 
poor tumour staging and low anti-tumour immunity in 
patients with unresectable HCC[32]. IL-18 was originally 
known as interferon-γ inducer, and its typical function 
is to promote the production of interferon γ by a variety 
of immune cells, mainly CD4, T cells and NK cells[33]. 
Studies have shown that serum IL-18 level in patients 
with LC is obviously enhanced[34], and the increase of 
circulating IL-18 level is bound up with poor prognosis 
of HCC[35]. Therefore, the expression levels of IL-10 
and IL-18 in both groups were detected after therapy in 
this research, and it was concluded that the levels of IL-
10 and IL-18 were obviously declined in both groups 
after therapy, and the reduction of IL-10 and IL-18 in 
SG was obviously greater than that in CG, indicating 
that the two medication methods could effectively 
ameliorate the immune function of patients, but the 
clinical performance of combined medication was 
better. HCC is a highly vascularized tumour, so it is very 
important to study its angiogenesis[36]. In this research, 
the expression of VEGF was tested in both groups 
before and after treatment, and it was concluded that 
VEGF declined obviously in both groups after treatment, 
and the reduction of VEGF in SG was obviously greater 
than that in CG, which indicated that the combined 
medication could improve the expression level of VEGF 
in patients more effectively, thus affecting the clinical 
efficacy. AFP is the most important tumour marker of 
LC, and some studies have shown that the prognosis of 
patients with advanced HCC is poor due to the increase 
of AFP concentration[37]. Combined with this research, 
the AFP reduction rate of patients in SG was higher 
than that in CG after treatment, which indicated that 

Figure 4. Comparison of AFP changes between the two 
groups after therapy. After therapy, the reduction rate of AFP 
in SG was obviously higher than that in CG. Note: * indicates 
the comparison between the two groups, *P<0.05.
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Figure 5. Comparison of liver and kidney function changes between the two groups before and after therapy. A: There 
was no obvious change in ALT before and after therapy in both groups; B: There was no obvious change in AST before and 
after therapy in both groups; C: There was no obvious change in urea before and after therapy in both groups; D: There was no 
obvious change in creatinine in both groups before and after therapy.

Figure 6. Comparison of survival rate between the two groups after follow-up. A: PFS was compared between the two 
groups, and it was found that the SG was obviously longer than the CG; B: OS was compared between the two groups, and it 
was found that the SG was obviously longer than the CG.

Table 2. Comparison of Adverse Reactions between the Two Groups, n (%)

Nausea and 
Vomiting

Abdominal 
Pain

Hand-foot-skin 
Reaction

Diarrhea Headache and 
Dizziness

Incidence of 
Adverse Reactions

SG (n=101) 2 (1.98) 2 (1.98) 15 (14.85) 6 (5.94) 3 (2.97) 28 (27.72)

CG (n=98) 3 (3.06) 2 (2.04) 14 (14.29) 5 (5.10) 3 (3.06) 27 (27.55)

χ2 - - - - - 0.00

P - - - - - 0.98

A B

C D

A B
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combined medication could improve the AFP expression 
level of patients more effectively, thus ameliorating the 
prognosis. Tyrosine kinase inhibitors have completely 
changed the treatment of carcinoma. Many researches 
have revealed that sorafenib can effectively improve the 
median OS of patients with HCC[38]. In this research, 
patients were followed up for 28 months in both groups, 
and all 199 patients were followed up. It was concluded 
that the median PFS and OS were 6.1 months and 11.5 
months respectively in CG. The median PFS and OS 
were 8.8 months and 16.8 months respectively in SG. 
The results indicated that sorafenib combined with 
apatinib could obviously improve PFS, OS and survival 
of patients with advanced HCC. In terms of safety, 
patients in both groups showed symptoms of discomfort 
in this research, which were relieved after symptomatic 
treatment. There were no obvious differences in the 
incidence rate of adverse reactions in both groups, and 
there was no obvious change in the liver and kidney 
function in both groups before and after therapy. It could 
be seen that the combined medication had little effect on 
the liver and kidney function of patients with advanced 
HCC, and did not aggravate the damage of liver and 
kidney function or increased the total incidence of 
adverse reactions.

This research was mainly designed to discuss the 
effect of sorafenib combined with apatinib on patients 
with advanced HCC by comparing the curative effect, 
survival rate and other relevant indexes in both groups 
after treatment, but there are still some limitations in this 
study. In this study, the indicators were only detected 
after treatment, and tracking studies were not conducted. 
At the same time, it is still necessary to further analyse 
the indicators of patients with advanced HCC treated 
with different doses of sorafenib combined with 
apatinib, so as to provide a better basis for the therapy of 
advanced HCC in the future.

5 CONCLUSION
To sum up, sorafenib combined with apatinib can 

significantly improve the therapeutic effect, immune 
function and survival rate in treating patients with 
advanced HCC, and it is safe and worthy of clinical 
promotion.
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