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Curative effect of endostar combined with oxaliplatin
in the treatment of primary hepatic carcinoma
and its influence on immune cells
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Abstract. Curative effect and adverse reactions of oxaliplatin
combined with endostar in the interventional treatment of
primary hepatic carcinoma (PHC) were investigated. A total
of 101 PHC patients from October 2012 to December 2014
in The First Affiliated Hospital of Xi'an Jiaotong University
were retrospectively collected. Fifty patients in combined
therapy group were treated with oxaliplatin combined with
endostar, while the remaining 51 patients in oxaliplatin group
were treated with oxaliplatin alone. The treatment lasted for a
total of 4 cycles (20 days as 1 cycle). The ratios of cluster of
differentiation 3 (CD3)*, CD4* and CD8* were detected via
enzyme-linked immunosorbent assay (ELISA). The objective
response rate in combined therapy group was 92.00%, which
was significantly higher than that in oxaliplatin group (74.51%).
The main adverse reactions showed no statistical difference
between the two groups (P>0.05). The median progression-
free survival (PFS) was 8.6 months in combined therapy group
and 6.3 months in oxaliplatin group, while the median overall
survival (OS) was 12.9 months in combined therapy group
and 10.6 months in oxaliplatin group. After treatment, CD4*
and CD3* levels in the peripheral blood in both groups were
obviously lower than those before treatment, but the CD8*
level was obviously higher than that before treatment. At the
same time, changes in the ratio of T lymphocyte subsets in
combined therapy group were superior to those in oxaliplatin
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group, displaying statistically significant differences (P<0.05).
Oxaliplatin combined with endostar has a good curative effect
in the treatment of PHC with mild adverse reactions, which
can prolong the survival time of patients, improve the levels of
T lymphocyte subsets and increase the immunity of patients,
so it is worthy of promotion and application in clinic.

Introduction

Primary hepatic carcinoma (PHC) is one of the most common
malignant tumors threatening human health, which is prone
to metastasis and recurrence. According to data published by
the American Cancer Society (1), the incidence rate of PHC
in 2016 in China increased by 40% compared to that a decade
ago. China is a country with high prevalence of hepatitis B
and hepatic carcinoma, and hepatitis B virus (HBV) carriers
account for 20% of the total population. Besides, about
356,000 people suffer from PHC every year with approxi-
mately 332,000 deaths, and both morbidity and mortality rates
of PHC are among the top three in the world, second only to
lung cancer (2).

Surgical operation is a major means in the treatment of PHC
currently, and both radical excision and liver transplantation
are still the most effective methods to improve the long-term
survival rate. According to statistics of Chirikov et al (3), the
S5-year survival rate can be 49-72% in patients with early-stage
hepatic carcinoma after hepatectomy, liver transplantation
or minimally-invasive therapy, but these methods are only
applicable to early-stage patients without metastasis. Due to
the hidden onset, no specificity and rapid development of PHC,
patients have been mostly in the advanced stage with a poor
prognosis when diagnosed. Local treatment methods, such
as transcatheter arterial chemoembolization (TACE), percu-
taneous ethanol injection (PEI) and high-intensity focused
ultrasound (HIFU), are often not effective due to the limita-
tions of indications (4). In recent years, new-generation drugs,
such as oxaliplatin and endostar, have emerged successively,
achieving good effects in the treatment of tumors, and laying
a solid foundation for the research and treatment of hepatic
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carcinoma. Worldwide studies have demonstrated that (5,6)
oxaliplatin is a third-generation platinum drug, which can
inhibit DNA synthesis, produce cytotoxicity and anti-tumor
activity and induce apoptosis of hepatic carcinoma cells, thus
effectively treating PHC. Moreover, it can alleviate symptoms,
control the development of disease and prolong the survival
time, so it has drawn attention. Endostar, a human endostatin,
can block the nutrition supply of tumor cells, inhibit neovas-
cularization and accelerate apoptosis of cancer cells (7), thus
reducing the vascular endothelial growth factor (VEGF) in
patients, improving the therapeutic efficiency and increasing
the survival rate of PHC patients. Immune cells can reduce the
toxic side effects in the drug therapy of patients with hepatic
carcinoma, and stimulate and enhance the body's immune
function, thereby reducing the recurrence rate of patients and
prolonging the progression-free survival (PFS) and overall
survival (OS) (8). Plenty of results have been achieved in the
study on single application of oxaliplatin in other tumors.
However, there are still few reports on the curative effect of
oxaliplatin combined with endostar in the treatment of hepatic
carcinoma and its influence on immune cells. In this experi-
ment, the curative effect of oxaliplatin combined with endostar
in the treatment of hepatic carcinoma and its immunological
influence were investigated.

Materials and methods

Data of patients. A total of 101 patients with PHC admitted
to The First Affiliated Hospital of Xi'an Jiaotong University
(Xi'an, China) from October 2012 to December 2014 were
respectively collected, of which 50 cases were enrolled in
combined therapy group and treated with oxaliplatin and
endostar, including 28 males and 22 females with an average
age of 53+10.2 years, and the remaining 51 cases were
included in oxaliplatin group and treated only with oxali-
platin, including 32 males and 19 females with an average
age of 54+9.4 years.

The study was approved by the Ethics Committee of The
First Affiliated Hospital of Xi'an Jiaotong University. Signed
informed consents were obtained from the patients or the
guardians.

Inclusion and exclusion criteria. Inclusion criteria were:
Patients who were clinically diagnosed with hepatic carci-
noma, had complete clinical data and no distant metastasis,
and had not received any systematic drug treatment or any
chemo-radiotherapy. Exclusion criteria were: Patients with
cardiovascular or cerebrovascular diseases, patients that could
not receive radiotherapy, patients complicated with other
malignant tumors, patients that suffered from unsoundness of
feet, or patients in gestation or lactation period.

Treatment methods. Patients in combined therapy group
were treated with oxaliplatin and endostar. First, 130 mg/m?
oxaliplatin (H20000337; Jiangsu Hengrui Medicine Co., Ltd.)
was added into 500 ml 5% glucose solution, and the mixture
was dripped intravenously for 6 h, 2 times a day, with
20 days as 1 cycle. Moreover, they were also given endostar
(S20050088; Shandong Medgenn Bioengineering Co., Ltd.)
from 1-14 days via intravenous drip of 250-500 ml normal
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saline added with 15 mg endostar for 6 h, and the drug was
administered again after 7 days. Patients in oxaliplatin group
were given slow intravenous infusion of 130 mg/m? oxaliplatin
added with 500 ml 5% glucose solution for 6 h, 2 times a day,
with 20 days as 1 cycle. During the treatment process, patients
that suffered from vomiting or fever could be given anti-
vomiting or anti-pyretic treatment. Curative effects and toxic
side effects of patients in the two groups were observed after
4 cycles of treatment and survival rate analysis was performed
after 5 cycles.

Enzyme-linked immunosorbent assay (ELISA). Before and
after treatment, 3 ml fasting venous blood was collected from
patients in the two groups and centrifuged at 2,300 x g for
20 min at 4°C to get the serum. The ratios of serum CD3",
CD4* and CDS8" cells (cat. nos 17617-1-AP, 19068-1-AP, and
21256-1-AP; Wuhan Sanying Biotechnology, Wuhan, China)
in the two groups before and after treatment, were compared.
ELISA kits and all operations (Wuhan Sanying Biotechnology)
strictly followed protocol of the kit.

Curative effect and toxicity assessment. The assessment of
response rate was according to Revised Edition of Response
Evaluation Criteria in Solid Tumors (9) and it is divided into
complete remission (CR), partial remission (PR), stable disease
(SD), progressive disease (PD) and objective remission rate
(CR*PR). The evaluation of toxic side effects was in accor-
dance with National Cancer Institute Common Toxicity
Criteria (10). Relevant adverse reactions after treatment were
assessed, including fever, pain, nausea, emesis, anorexia,
increased bilirubin, nephrotoxicity, neurotoxicity, hypopro-
teinemia, thrombocytopenia and anemia, which were taken as
main assessment indexes for short-term efficacy.

Statistical analysis. The data in this experiment were
analyzed using SPSS 17.0 software (SPSS, Inc., Chicago,
IL, USA). The measured data are presented as mean + stan-
dard deviation (SD). t-test was adopted for the comparison
between two groups and F-test was used for the comparison
among groups. Measurement data are expressed as ratio
(%) and analyzed using y* test. Kaplan Meier method and
log-rank test was used for the comparison of the survival
curves. P<0.05 indicates that the difference was statistically
significant.

Results

Comparison of data of patients. Only tumor-node-metastasis
(TNM) staging, treatment range and number of tumors had
differences between the two groups (P<0.05), while other
factors had no significant differences (P>0.05) (Table I).

Comparison of curative effect between the two groups of
patients. There was CR*PR in 46 patients (92.00%) in combined
therapy and 38 patients (74.51%) in oxaliplatin group, and CR
in 29 patients (58.00%) in combined therapy and 23 patients
(45.11%) in oxaliplatin group. The objective response rate, CR
and PR rates in combined therapy were obviously higher than
those in oxaliplatin group, displaying statistically significant
differences (P<0.05) (Table II).
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Table 1. Comparison of basic data between the two groups of
patients [n (%)].
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Table III. Comparison of adverse reactions between the two
groups [n (%)].

Groups
Combined
therapy  Oxaliplatin
Items (n=50) (n=51) y>  P-value
Sex
Male 28 (56.00) 32(62.75) 0476 0.490
Female 22 (44.00) 19 (37.25)
Age (years)
>50 23 (46.00) 28 (54.90) 0.800 0.371
<50 27 (54.00) 23 (45.10)
History of disease
Hepatitis B 16 (32.00) 20(39.22) 0.705 0.703
Hepatitis C 25 (50.00) 24 (47.06)
Others 9 (18.00) 7(13.73)
TNM stage 0240 0.624
I-11 31(62.00) 34 (66.67)
II-1v 19 (38.00) 17 (33.33)
Diameter of tumor 0.170  0.680
>2 cm 39 (78.00) 38 (74.51)
<2 cm 11 (22.00) 13 (25.49)
Treatment range 1208 0.227
Sub-segment 20 (40.00) 13 (2549)
Segment 14 (28.00) 19 (37.25)
Lobe 13 (26.00) 15(2941)
Whole liver 3 (6.00) 4(7.84)
No. of tumors treated 0286 0.775
1 19 (38.00) 17 (33.33)
2 11 (22.00) 13 (25.49)
3 4 (8.00) 6 (11.76)
4 5 (10.00) 3(5.88)
>5 11 (22.00) 12 (23.53)

Table II. Comparison of curative effect between the two groups
of patients [n (%)].

Groups
Combined

therapy Oxaliplatin
Prognosis (n=50) (n=51) x> P-value
CR 29 (58.00) 23 (45.11)
PR 17 (34.00) 15 (29.41) 1.774 0.076
SD 2 (4.00) 10 (19.61)
PD 2 (4.00) 3(5.88)
CR+PR 46 (92.00) 38 (74.51) 5.517 0.019

Comparison of adverse reactions between the two groups.
The main adverse reactions included pain (34.00%), increased
bilirubin (24.00%) and neurotoxicity (22.00%) in combined

Groups
Combined
therapy  Oxaliplatin
Items (n=50) (n=51) $ P-value
Fever 3 (6.00) 2(391) 0232  0.630
Pain 17 (34.00) 15(129.42) 0246 0.620
Nausea and vomiting 5 (10.00) 3 (5.82) 0.586 0444
Anorexia 3 (6.00) 2(3.91) 0232  0.630
Increased bilirubin 12 (24.00) 7 (13.73) 1.745 0.187
Hypoproteinemia 6(12.00) 11(21.57) 1.651 0.199
Thrombocytopenia 5(10.00) 4(7.84) 0.145 0.704
Anemia 5(10.00) 6(11.76) 0.081 0.776
Neurotoxicity 11 (22.00) 8(15.69) 0.659 0417
Renal toxicity 1(2.00) 0 (0.00) 0.490
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Figure 1. Analysis of PFS in combined therapy and oxaliplatin group. PFS
in oxaliplatin group is lower than that in combined therapy group, and the
difference is statistically significant (P<0.05).
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Figure 2. Analysis of OS in combined therapy and oxaliplatin group. OS in
combined therapy is higher than that in oxaliplatin group, and the difference
is statistically significant (P<0.05).

therapy group, and pain (29.42%), hypoproteinemia (21.57%)
and neurotoxicity (15.69%) in oxaliplatin group, showing no
statistically significant differences (P>0.05) (Table III).

The median PFS was 8.6 months in combined therapy group
and 6.3 months in oxaliplatin group, while the median OS was
12.9 months in combined therapy group and 10.6 months in
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Table IV. Comparison of immune cell levels in the peripheral blood between the two groups before and after treatment.

Groups Time CD3* CD4* CD8*
Combined therapy Before treatment 47.96+6.32 45.54+6.23 28.64+6.38
After treatment 41.25+3.65° 38.21+3.97° 50.21+4.39¢
t 7.393 6.420 22211
P-value <0.001 <0.001 <0.001
Oxaliplatin Before treatment 45.43+6.35 43.21+6.31 26.23+6.28
After treatment 20.12+£3.21 27.39+£2.96 36.28+3.52
t 28.875 19.629 9.879
P-value <0.001 <0.001 <0.001

“P<0.05, the CD3* level is higher than that in oxaliplatin group after treatment. "P<0.05, the CD4" level is higher than that in oxaliplatin group.

‘P<0.05, the CD8" level is higher than that in oxaliplatin group.

oxaliplatin group, showing statistically significant differences
(P<0.05). TNM stage, treatment range and number of tumor
were independent risk factors (Figs. 1 and 2).

Comparison of immune cell levels between the two groups
before and after treatment. Before treatment, there were no
statistically significant differences in CD3*, CD4* and CD8*
cells between the two groups (P>0.05). After treatment, CD4*
and CD3" in the peripheral blood in both groups were obviously
lower than those before treatment, but CD8* was obviously
higher than that before treatment. Moreover, changes in the
ratio of T lymphocyte subsets in combined therapy group were
superior to those in oxaliplatin group, displaying statistically
significant differences (P<0.05) (Table IV).

Discussion

Both mortality and morbidity rates of PHC in China show
increasing trends. Most patients were already in the middle-
advanced stage when definitely diagnosed with hepatic
carcinoma, losing the optimal opportunity for treatment.
To effectively control the progression of disease, systemic
chemotherapy is often adopted. Systemic chemotherapy is
the most commonly-used treatment means for the advanced
PHGC, it can kill PHC cells with small trauma and has wide-
ranging indications, and significantly improve the quality
of life and effectively prolong the survival time of patients.
However, hepatic carcinoma cells are prone to drug resistance
to chemotherapy drugs with significant toxic side effects (11),
so the curative effect is always unsatisfactory.

Khan et al (12) proposed for the first time that angiogenesis
in malignant tumors is the main cause of tumor proliferation
and growth, and tumor tissues are able to induce neovascu-
larization, so malignant tumors can be inhibited through
inhibiting tumor neovascularization. Endostar, a kind of
human endostatin, can block the nutrition supply of tumor
cells, inhibit neovascularization and accelerate the apoptosis
of cancer cells (13). Oxaliplatin is a third-generation platinum
drug, which can inhibit DNA synthesis, produce cytotoxicity
and antitumor activity (14), and induce apoptosis of PHC cells.
There is a synergistic effect in the combined application of
oxaliplatin and endostar, so the toxicity does not overlap,

making the toxic side effects tolerable and reducing the risk
of patients during treatment. The optimal dose and medication
method can be adopted in the combined application, increasing
the efficiency and prolonging the survival time. Besides, the
combined application is characterized by convenient operation
and moderate costs (15). Results of this study revealed that
both CR and PR rates in the combined application of oxali-
platin and endostar were higher than those in the application of
oxaliplatin alone, and the objective response rate in oxaliplatin
group (74.51%) was significantly lower than that in combined
therapy group (92.00%), showing a statistically significant
difference (P<0.05). The effect of combined application was
obviously superior to that of single application. Oxaliplatin
can directly kill tumor cells and inhibit the activity of tumor
cells, affect the neovascularization in tumor tissues (16), and
strengthen the anti-angiogenesis effect of endostar.

Endostar can reduce the migration and regeneration of
vascular endothelial cells, reducing new vessels in tumor
tissues and increasing vascular permeability (17), thereby
enhancing the killing effect of oxaliplatin on tumor cells.
Findings in this study are basically consistent with those
in the report of Maj er al (18) that oxaliplatin combined
with endostar strengthens the ability of endostar to inhibit
endothelial factor receptor, resulting in revascularization
disorders in tumors. Then relevant toxic reactions were
compared between the two groups. The main toxic reactions
included pain (30.00%), increased bilirubin (24.00%) and
neurotoxicity (20.00%) in combined therapy group, and pain
(27.45%), hypoproteinemia (21.57%) and thrombocytopenia
(19.61%) in oxaliplatin group, which could be restored after
drug withdrawal. Clinical reactions mostly occurred in stage
I-11, the toxic effect was basically consistent and general
symptoms were mild and tolerable in combined therapy group
and oxaliplatin group. Lyu ef al (19) studied and compared
the curative effect of oxaliplatin and endostar in the treatment
of hepatic carcinoma, and found that the curative effect was
comparable with tolerance to toxic side reactions. Results
of this study showed that the median PFS was 8.6 months
in combined therapy group and 6.3 months in oxaliplatin
group, while the median OS was 12.9 months in combined
therapy group and 10.6 months in oxaliplatin group, and
there were statistically significant differences (P<0.05). The
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improvement rates of PFS and OS in combined therapy group
were higher than those in oxaliplatin group. The curative
effect in combined therapy group was significantly superior
to that in oxaliplatin group, and the survival time of patients
was longer in combined therapy group. The incidence rate of
adverse reactions was lower in both groups.

Jin et al (20) showed that the hematological toxicity,
digestive tract toxicity and renal toxicity are mild in combined
therapy group and oxaliplatin group, and the quality of
life of patients is improved after treatment, especially that
in combined therapy group, so the combined therapy is
appropriate in clinic. The CD3* molecule is connected to T
cell antigen receptor (TCR) via the salt bridge and involved
in T cell signal transduction. CD4* is an important immune
cell in the body's immune system. CD4 is mainly expressed
on helper T cells, which is a co-receptor for the antigen
recognition of TCR. CD8" is a lymphocyte subset, which plays
an important role in the antigen recognition and presentation
in specific immune response (21). According to results in this
study, CD4* and CD3* levels in the peripheral blood in both
groups were lower after treatment than those before treatment,
but the CD8" level was higher than that before treatment. At
the same time, changes in the ratio of T lymphocyte subsets in
combined therapy group were superior to those in oxaliplatin
group, displaying statistically significant differences (P<0.05),
indicating that oxaliplatin combined with endostar can
significantly improve the immune function of T lymphocytes
and increase the immunity in patients with hepatic carcinoma.
The above results are basically consistent with those of
Zhou et al (22) that oxaliplatin can inhibit DNA synthesis,
and, combined with endostar, can activate the body's immune
system after promoting the endometrium swallowed by the
mononuclear phagocytic endothelial system, so as to improve
the immune function of patients more effectively.

There are certain limitations in this study. Due to the
retrospective comparative analysis, there may be subjective
selection bias, reducing the reliability of results. The sample
size in this study was small, limiting the number of patients
that could be used for subgroup analysis, so clinical features
failed to be displayed fully and reliably. Whether condition
limitations and regional differences affected results of this
study remains unknown. Therefore, it will be further verified
in future research.

In conclusion, oxaliplatin combined with endostar has a
good curative effect in the treatment of PHC with mild adverse
reactions, which can prolong the survival time of patients,
improve the levels of T lymphocyte subsets and increase the
immunity of patients, so it is worthy of promotion and applica-
tion in clinic.
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