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Abstract: Objective: To explore and analyze the clinical efficacy and prognosis of a chemotherapy regimen of apatinib
combined with paclitaxel in patients with advanced ovarian cancer. Methods: A total of 90 patients with advanced
ovarian cancer having undergone and failed treatment with second-line chemotherapy who were admitted in our
hospital from July 2014 to March 2016 were randomly selected and divided into a control group and a research
group, 45 patients in each group. The control group was treated with apatinib alone, while the research group was
treated with apatinib combined with paclitaxel. The two groups were compared in efficacy and adverse reactions
after 6 cycles of treatment, and compared in their serum CA125 and CA199 levels before and after treatment, and
then analyzed in prognosis and prognostic determinants. Results: The research group showed significantly higher to-
tal effective treatment rates than the control group (P < 0.05) and showed no significant difference with the control
group in adverse reactions (P>0.05); before treatment, the two groups showed no significant difference in serum
CA125 and CA199 levels (both P>0.05), while after treatment, the two groups showed significant decreased serum
CA125 and CA199 levels (both P < 0.05) and the research group showed significantly lower serum CA125 and
CA199 levels than the control group (both P < 0.05); the research group showed significantly higher 3-year survival
rates and progression-free survival rates than the control group; multivariate cox analysis found that pathological
stage, diabetes, hypertension and treatment method were all independent risk factors for poor prognosis of ad-
vanced ovarian cancer. Conclusion: Apatinib combined with paclitaxel is superior to apatinib alone for patients with
advanced ovarian cancer in efficacy, because it can significantly improve serum CA125 and CA199, and survival
rates and progression-free survival for patients. In addition, pathological stage, underlying disease and treatment
method are independent risk factors for the prognosis of patients with ovarian cancer.
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Introduction

Ovarian cancer, a common female reproductive
system malignant tumor, shows increasing inci-
dence and higher mortality with changes in
social, environmental and living habits in re-
cent years, causing a serious threat to the
health of a large number of females [1, 2].
Ovarian cancer occurs without obvious symp-
tom in the early stages, so most patients are
already in advanced stage when diagnosed [3].
Patients with ovarian cancer are usually treat-
ed through surgical treatment, but because
their cancer cells spread very quickly, it is usu-

ally necessary to additionally adopt chemother-
apy [4]. In addition, ovarian cancer cells can
easily develop resistance to chemotherapeutic
drugs, which leads to relatively low remission
rates for patients with ovarian cancer after
first-line and second-line chemotherapy [5].
Therefore, it is of great clinical significance to
seek out good treatment regimens for patients
with advanced ovarian cancer and improving
their prognosis.

With the development of molecular targeting
technology, molecular targeted therapy has
received more and more attention in the treat-
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ment of cancer [6]. Angiogenesis plays a key
role in tumor growth and metastasis, so anti-
angiogenesis is one of the important directions
of targeted therapy, which mainly inhibits tumor
growth and metastasis by inhibiting tumor
angiogenesis [7, 8]. Apatinib is an inhibitor for
vascular endothelial growth factor, which can
block downstream signaling by specific action
on vascular endothelial growth factor recep-
tor-2 (VEGFR-2) and ultimately inhibit tumor
angiogenesis [9]. As a peroral small molecule
antiangiogenic agent, apatinib performs well in
advanced stage breast cancer and gastric can-
cer [10, 11].

Other studies pointed out that chemotherapy
combined with apatinib has stronger anti-tumor
effect, but there are relatively few studies on
the efficacy of it in patients with advanced
ovarian cancer [12]. Therefore, this study inves-
tigated the efficacy of chemotherapy combin-
ed with apatinib in patients with advanced
ovarian cancer and its influence on the progno-
sis of patients.

Materials and methods
General materials

A total of 90 patients with advanced ovarian
cancer having undergone failed second-line
chemotherapy who were admitted in our hospi-
tal from July 2014 to March 2016 were select-
ed, and those patients ((47.39+4.87) years old
in mean age) consisted of 48 patients in stage
Il and 42 patients in stage IV in terms of patho-
logical stage. They were divided into a research
group (N = 45) and a control group (N = 45).
The control group was treated with apatinib
alone, while the research group was treated
with apatinib combined with paclitaxel.

Inclusion criteria and exclusion criteria

Inclusion criteria: Patients with ovarian cancer
in stage lll or stage IV confirmed based on pa-
thological diagnosis [13] and patients having
undergone failed first-line and second-line che-
motherapy. Exclusion criteria: Patients having
undergone molecular targeted therapy within
3 months before the experiment; patients wi-
th severe hepatic renal dysfunction or cardio-
cerebrovascular disease or other combined
malignant tumors; patients with communica-
tion obstacles or cognitive impairment and
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patients unwilling to cooperate with the experi-
ment. All patients and their families agreed to
participate in the experiment and signed an
informed consent form.

Treatment regimen

The control group was treated with apatinib
(Jiangsu Hengrui Pharmaceutical Co., Ltd.,
H20140103) orally taken at an dose of 500
g/d, while the research group was treated with
apatinib combined with paclitaxel where the
apatinib was orally taken at an dose of 500
g/d and paclitaxel (Hanan Chuntch Pharma-
ceutical Co., Ltd., H20057065) was infused at
135-175 mg/m? based on intravenous drip (3
hours in each infusion, once every 2 weeks) for
a total of 6 treatment cycles (3 weeks for 1
treatment cycle).

Observation indexes

The two groups were assessed in efficacy at
the end of treatment based on RECIST1.1 [14].
The evaluation standard RECIST1.1 covers the
following aspects: complete response (CR), par-
tial response (PR), stable disease (SD), and pro-
gressive disease (PD); objective remission rate
(ORR) = (CR+PR)/the total of cases x100%, dis-
ease control rate (DCR) = (CR+PR+SD)/the to-
tal of cases x100%. (2) The two groups were
recorded and compared in incidence of adver-
se reactions, including nausea and vomiting,
leukopenia, diarrhea, alopecia and hyperten-
sion. (3) The two groups were measured in their
serum CA125 (Shanghai Tellgen Life Science
Co., Ltd., G.X.Z.Z.:20153401813) and CA199
(Shanghai Tellgen Life Science Co., Ltd.,
G.X.Z.Z.:20153401810) before and after treat-
ment based on the electrochemiluminescence
detection principle [15]. The electrochemilumi-
nescence includes a test tube reaction and a
machine test. The test tube reaction is per-
formed by addition of [Ru(bpy)3]2+-labeled
antibody, biotinylated antibody, and a sample
in a test tube. The reaction was carried out
for 10 min at 37°C, and then SA magnetic par-
ticles were added. The reaction was carried out
for 10 min at 37°C, and then placed in a
machine for inspection. (4) A 36-month follow-
up was performed on patients to record and
compare them in progression-free survival and
3-year survival rates. Progression-free survival
refers to the period from definite diagnosis time
to the time when the disease is confirmed with

Int J Clin Exp Med 2020;13(1):191-199



Effect of apatinib combined with paclitaxel on advanced ovarian cancer

Table 1. General information (n (%))

The research  The control

Factors groupn =45 groupn =45 28 P

Age (Y) 0.044 0.833
<47 23 (51.11) 24 (53.33)
>47 22 (48.89) 21(46.67)

BMI (kg/m?) 0.179 0.673
<21 20 (55.14) 22 (52.46)
>21 25 (44.86) 23 (47.54)

Marital status 0.104 0.748
Married 39(83.18) 40 (85.25)
Unmarried 6 (16.82) 5 (14.75)

Reproductive history 0.073 0.787
With child 36 (75.70) 37 (78.69)
Without child 9 (24.30) 8(21.31)

Pathological type 0.182 0.980
Mucinous carcinoma 10 (22.22) 11 (24.44)
Endometrioid carcinoma 11 (24.44) 12 (26.67)
Clear cell carcinoma 12 (26.67) 11 (24.44)
Serous carcinoma 11 (24.44) 10 (22.22)

Pathological stage 0.179 0.673
Stage Il 25 (44.86) 23 (47.54)
Stage IV 20(55.14) 22 (52.46)

Underlying diseases
Diabetes 15(33.33) 16(35.56) 0.049 0.824
Hypertension 12 (26.67) 11 (24.44) 0.058 0.809

Table 2. Comparison between the two groups in efficacy

The research The control group

EficaeY  group (n = 45) (n = 45) X i

CR 0 0 : -

PR 21 (46.67) 13(2889) 3025  0.082
sD 17 (37.78) 12(26.67) 1272 0.260
PD 7 (15.56) 20 (44.44) 8942  0.003
ORR 21 (46.67) 13(2889) 3025  0.082
DCR 38 (84.44) 25(55.56) 8942  0.003

CR: Complete response, PR: Partial response, SD: Stable disease, PD: Progres-
sive disease, ORR: Overall response rate, DCR: Disease control rate.

no progress based on examination, clinical fol-
low-up about serum CA125 and imaging exami-
nation meantime. (5) Multivariate analysis was
performed on factors affecting the prognosis of
patients with advanced ovarian cancer.

Statistical methods

In the study, SPSS 20.0 software (Bizinsight
(Beijing) Information Technology Co., Ltd.) was
adopted for statistical analysis of experiment

193

data; Count data were analyzed
by chi-square test, and mea-
surement data were expressed
in mean * standard deviation.
Comparison between the two
groups was tested by t test. The
figure images were drawn using
GraphPad Prism 6 software and
analyzed in survival through
Kaplan-Meier test. Cox multi-
variate regression analysis was
adopted to analyze survival fac-
tors. P < 0.05 indicates stati-
stical differences.

Results

No significant differences in
baseline data of the two groups

There was no significant differ-
ence in age, body mass index
(BMI) and pathological stage
between the two groups (all
P>0.05), which were compara-
ble (Table 1).

Apatinib combined with pacli-
taxel showed more effective
results

After treatment, the resear-
ch group showed an ORR of
46.67% and DCR of 84.44%,
with O patients, 21 patients, 17
patients and 7 patients in CR,
SR, SD and PD, respectively;
while the control group showed
an ORR of 28.89% and DCR of
55.56%, with O patients, 13
patients, 12 patients and 20
patients in CR, SR, SD and PD,
respectively; so the research
group showed significantly hi-

gher ORR and DCR than the control group (both
P < 0.05) (Table 2).

Apatinib combined with paclitaxel exhibited
less adverse reactions

The research group showed an incidence of
adverse reactions of 26.67%, with nausea and
vomiting, leukopenia, diarrhea and alopecia
in 3 patients, 2 patients, 3 patients and 4
patients, respectively; and the control group

Int J Clin Exp Med 2020;13(1):191-199



Effect of apatinib combined with paclitaxel on advanced ovarian cancer

Table 3. Comparison between the two groups in adverse reactions

Efficacy The research group (n = 45) The control group (n = 45) X2 P
Nausea and vomiting 3(6.67) 4 (8.89) 0.155 0.694
Leukopenia 2 (4.44) 3(6.67) 0.212 0.645
Diarrhea 3(6.67) 4 (8.89) 0.155 0.694
Alopecia 4 (8.89) 3(6.67) 0.155 0.694
Incidence of adverse reactions 12 (26.67) 14 (31.11) 0.216 0.612
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Figure 1. Serum CA125 and CA199 levels in the two groups before and after treatment. Note: * indicates P < 0.05.

showed an incidence of adverse reactions of
31.11%, with nausea and vomiting, leukope-
nia, diarrhea and alopecia in 4 patients, 3
patients, 4 patients and 4 patients, respecti-
vely; so the two groups have no significant dif-
ference in incidence of adverse reactions (P>
0.05). More details are shown in Table 3. All
adverse reactions were relieved after termina-
tion of treatment.

Apatinib combined with paclitaxel significantly
reduced CA125 and CA199 levels

The serum CA125 level of the research group
before and after treatment was (231.45+
27.57) U/ml and (57.66+8.29) U/ml, respec-
tively; and serum CA199 level of the research
group before and after treatment was (231.45+
27.57) U/ml and (27.57+5.59) U/ml, respecti-
vely. The serum CA125 level of the control
group before and after treatment was (78.35%
15.75) U/ml and (87.25+7.33) U/ml, respective-
ly; and serum CA199 level of the control group
before and after treatment was (79.03+15.69)
U/ml and (41.714£5.83) U/ml, respectively. So
the two groups showed no significant differ-
ence in serum CA125 and CA199 levels before
treatment (both P>0.05), but showed signifi-
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cantly decreased serum CA125 and CA199 lev-
els after treatment (both P < 0.05), and the
research group showed significantly lower se-
rum CA125 and CA199 levels than the con-
trol group (both P < 0.05) (Figure 1).

Apatinib combined with paclitaxel showed
higher progression-free survival and 3-year
survival rates

The research group showed a progression-
free survival rate of 33.33% with 30 patients
having disease progression and a 3-year sur-
vival rate of 53.33% with 21 patients dead
within 3 years; and the control group showed
a progression-free survival rate of 4.44% with
43 patients having disease progression and a
3-year survival rate of 35.56% with 29 patients
dead within 3 years. So the research group
showed significantly higher progression-free
survival rates and 3-year survival rates than
the control group (both P < 0.05) (Table 4 and
Figure 2).

Univariate analysis for the prognosis of pa-
tients with advanced ovarian cancer

The patients were divided into a survival group
(40 patients) and a death group (50 patients)
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Table 4. Comparison between the two groups in progression-free survival and 3-year survival rate

Iltem The research group (n = 45)  The control group (n = 45) t/X? P
Progression-free survival rate 15 (33.33) 2(4.44) 12.26 <0.001
3-year survival rate 24 (53.33) 16 (35.56) 23.98 <0.001
A Survival proportions B Progression free survival

1004 ‘ —— research group 100+
- Control group

[y ~— research group
— Control group

50+

Percent survival
Percent survival

Time Time

Figure 2. Comparison between the two groups in progression-free survival and 3-year survival rate.

Table 5. Univariate analysis for the prognosis of patients with advanced ovarian cancer

Clinicopathological parameters n The survival group n = 40 The death groupn=50 X2 P
Age (Y) 0.002 0.962
<47 47 21 (52.50) 26 (52.00)
>A7 43 19 (47.50) 24 (48.00)
Pathological type 0.683 0.896
Mucinous carcinoma 21 10 (25.00) 11 (27.50)
Endometrioid carcinoma 23 11 (27.50 12 (24.00
Clear cell carcinoma 23 11 (27.50) 12 (24.00)
Serous carcinoma 21 8 (20.00) 13 (26.00)
Pathological stage 10.63 0.001
Stage llI 48 29 (72.50) 19 (38.00)
Stage IV 42 11 (27.50) 31 (62.00)
Treatment method 8.820 0.003
Apatinib alone 45 13 (32.50) 32 (64.00)
Chemotherapy combined with apatinib 45 27 (67.50) 18 (36.00)
Diabetes 31 9 (25.00) 22 (42.00) 3.905 0.048
Hypertension 23 6 (15.00) 17 (34.00) 4.217 0.040
Reproductive history 0.058 0.809
With child 73 32 (80.00) 41 (82.00)
Without child 17 8 (20.00) 9 (18.00)
based if the patient died or not. Univariate anal- Multivariate analysis for the prognosis of pa-
ysis found that the prognosis of patients with tients with advanced ovarian cancer
advanced ovarian cancer was not significantly
related to age, pathological type and reproduc- Indexes with differences in univariate analysis
tive history (all P>0.05), but was related to were done with valuation (Table 6), and inde-
pathological stage, treatment method and pendent risk factors about patients’ prognosis
combined underlying diseases (all P < 0.05) were analyzed using multivariate cox analysis,
(Table 5). indicating that pathological stage (RR: 6.097,
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Table 6. Valuation

turned out that the re-

Iltem Valuation

search group showed

Pathological stage Stage lll = 1, stage IV =2

Treatment method Chemotherapy combined with apatinib = 1, apatinib along = 0

Hypertension
Diabetes

Yes=1,No=0
Yes=1,No=0

significantly higher ef-
fective rates than the
control group, which
indicates that apatinib
combined with paclita-

Table 7. Multivariate analysis

xel has higher efficacy
than apatinib alone. In
addition, the compari-

son between the two

Factor B S.E Wald RR 95% Cl P

Pathological stage 1.769 0.243 49.671 6.097 3.693-648.264 <0.01
Hypertension 0.829 0.213 12.763 2.310 1.414-3.769 <0.01
Diabetes 0.665 0.185 10.375 1.979 1.279-2.881 <0.01

Treatment method 0.357 0.241 2.315 1.432

1.729-6.127 <0.01

groups in adverse re-
actions showed that
apatinib combined wi-
th paclitaxel did not

95% Cl: 3.693-648.264), combined with diabe-
tes (RR: 1.979, 95% Cl: 1.279-2.881), com-
bined with hypertension (RR: 2.310, 95% CI:
1.279-2.881) and treatment method (RR:
1.432,95% Cl: 1.729-6.127) and were all inde-
pendent risk factors for poor prognosis in
patients with advanced ovarian cancer (Table
7).

Discussion

Ovarian cancer, a common female reproducti-
ve system malignant tumor, ranks at the top in
incidence and mortality among gynecologic
malignant tumors [16]. At present, ovarian
cancer is mostly treated with traditional lapa-
rotomy or comprehensive treatment regimen
such as radiotherapy and chemotherapy, but
patients with advanced ovarian cancer usually
have missed the surgery opportunity and also
cannot obtain good radiotherapy and chemo-
therapy efficacy, so it is very important to seek
for an effective treatment regimen for patients
with advanced ovarian cancer [17, 18].

In our experiment, apatinib alone and apatinib
combined with paclitaxel (a chemotherapeutic
drug) were adopted to treat patients and com-
pare the efficacy and prognosis of patients. As
a small molecule targeted anti-tumor drug, apa-
tinib has clear anti-tumor effects in malignant
tumors such as gastric cancer, lung cancer and
thyroid cancer. The treatment regimen includes
apatinib alone and chemotherapy combined
with apatinib [19, 20]. In this study, paclitaxel
was selected as a chemotherapeutic drug for
combined use due to its role in the initial treat-
ment of advanced reproductive tumors [21]. It
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increase the incidence
of adverse reactions,
which indicates that apatinib combined with
paclitaxel has relatively high safety. A previous
study also reported that chemotherapy com-
bined with apatinib has good efficacy on
patients with ovarian cancer who have under-
gone failed second-line treatment, which is
consistent with our conclusions [22].

CA125, a recognized tumor marker for ovarian
cancer, is the peptide epitope in the tandem
repeat domain of the high molecular weight
transmembrane glycoprotein MUC16, which
can not only promote proliferation of tumor
cells, but also inhibit anti-tumor immune re-
sponses [23, 24]. CA199 was adopted in the
diagnosis of gastrointestinal tumors initially,
but it was found to be highly expressed in ovar-
ian cancer and closely related to the occur-
rence and development of ovarian cancer in
some follow-up studies [25].

The two groups were measured and compared
in serum CA125 and CA199, and it turned
out that the two groups showed significantly
improved serum CA125 and CA199, but the
research group showed an improvement more
significant than the control group, which indi-
cates that combined treatment can improve
patient’s condition through effectively improv-
ing serum CA125 and CA199 levels. A previ-
ous study found that serum CA125 can be
monitored and detected to predict efficacy in
patients with ovarian cancer, which is the rea-
son for CA125 detection in this study [26]. In
follow-up studies, we will further explore the
clinical significance of CA125 and CA199 in
patients with ovarian cancer.
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In addition, the prognosis of the two groups
and factors with influence on prognosis were
analyzed, finding that the research group sh-
owed significantly higher progression-free sur-
vival rates and 3-year survival rates than the
control group. A study has found that pazopa-
nib combined with paclitaxel can effectively
prolong the survival of patients with advanced
ovarian cancer [27]. Pazopanib is a molecular
targeted agent with function similar to apatinib,
so it also verifies our conclusions. Finally, in
order further analyze the prognosis of patients,
prognostic factors of patients were analyzed.
Univariate analysis showed that pathological
stage, underlying disease and treatment meth-
od had an impact on the prognosis of patients,
and multivariate analysis showed that patho-
logical stage, combined diabetes, combined
hypertension and treatment method were all
independent risk factors of poor prognosis of
patients with advanced ovarian cancer, which
is of great clinical significance in other factors
to control besides treatment for patients with
ovarian cancer. Previous data showed that
patients with ovarian cancer in stage Ill had
significantly different 3-year survival rates than
the patients with ovarian cancer in stage IV,
which suggests that clinical pathological stage
is an important factor affecting the prognosis
of patients with advanced ovarian cancer [28].
However, there are also studies indicating that
patients in stage Ill with large metastases and
patients in stage IV with less extensive metas-
tases showed no significant difference in prog-
nosis, which needs more study [29]. What's
more, there were also studies indicating that
patients with ovarian cancer and underlying
diseases such as cardio-cerebrovascular dis-
ease showed poorer prognosis than those wi-
thout underlying diseases [30]. There were
studies about the prognosis analysis of ovarian
cancer clearly indicating that timely and stan-
dardized treatment for patients with ovarian
cancer was one of the important factors af-
fecting the prognosis of patients [31], which
confirmed our conclusions.

In summary, apatinib combined with paclitaxel
is superior to apatinib monotherapy in patients
with advanced ovarian cancer, which can sig-
nificantly improve serum CA125 and CA199
levels, treatment efficacy, prolong survival and
progression-free survival periods. Pathological
staging, underlying disease, and treatment are
independent risk factors for prognosis in pa-
tients with ovarian cancer.
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However, there are certain deficiencies in this
study. For example, apatinib combined with
paclitaxel was not compared with other treat-
ment regimens, which makes our conclusions
still arguable. We will improve it in future ex-
periments.
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