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Objective. To evaluate the efficacy of bevacizumab and gemcitabine in combination with cisplatin in the treatment of esophageal
cancer and the effect on the incidence of adverse reactions. Methods. A total of 100 esophageal cancer patients admitted to our
hospital from March 2019 to March 2021 were identified as research subjects and randomized into the control group and the
study group, with 50 cases in each group. The control group was treated with gemcitabine combined with cisplatin, and the study
group was treated with the triple therapy of bevacizumab, gemcitabine, and cisplatin. The treatment efficiency and the incidence of
adverse reactions were compared between the two groups of patients. Results. The total treatment efficiency in the study group was
86%, which was significantly higher than that of 66% in the control group (P < 0:05). After treatment, the levels of vascular
endothelial growth factor (VEGF), Cyfra21-1, and C-met were reduced in both groups, with significantly lower levels in the study
group than in the control group (P < 0:05). The incidence of all CTCAE, ototoxicity, and nephrotoxicity was comparable between
the two groups (P > 0:05). The survival rates of patients in the study group were 88% and 54% at 1 and 2 years after treatment,
which were significantly higher than that of 68% and 32% in the control group (P < 0:05). Conclusion. The clinical efficiency of
bevacizumab and gemcitabine combined with cisplatin in the treatment of esophageal cancer is remarkable, which improves the
survival of patients, and is worthy of clinical promotion and application.

1. Introduction

Esophageal cancer is a malignant tumor that occurs in the
epithelial tissue of the esophagus, with a growing incidence
that accounts for about 2% of all malignancies [1]. The inci-
dence of esophageal cancer varies widely from region to
region, and China is a country with a high morbidity and
mortality rate of esophageal cancer [2]. The clinical staging
of esophageal cancer, including early, middle, and advanced
stages, is related to chronic stimulation of nitrosamines,
inflammation, trauma, and genetic factors. In addition, smok-
ing and drinking are also common causes of esophageal can-
cer, for which treatment includes surgery, chemotherapy,
and drug therapy [3–5]. Bevacizumab is a monoclonal anti-

body that inhibits vascular endothelial growth factors and
affects vascular permeability, proliferation, and endothelial cell
migration and survival to suppress tumor angiogenesis,
growth, and metastasis [6, 7]. Gemcitabine combined with cis-
platin is a commonly used chemotherapy regimen to improve
immunity through the reinfusion of immune cells, to further
inhibit and kill residual tumor cells for the control of disease
progression, and the prolongation of patient’s survival [8, 9].
It has been demonstrated [10] that the combination of beva-
cizumab with chemotherapeutic drugs enhances antitumor
efficacy, which may be broadly related to the ability of bevaciz-
umab to reduce tissue interstitial pressure within the tumor
and enhance the penetration of chemotherapeutic drugs
within the tumor. This study was conducted to evaluate the
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efficiency of bevacizumab and gemcitabine in combination
with cisplatin in the treatment of esophageal cancer and the
effect on the incidence of adverse reactions, which is reported
as follows.

2. Materials and Methods

2.1. General Data. One hundred cases of esophageal cancer
patients admitted to our hospital from March 2019 to March
2021 were identified as the study subjects and randomized
into the control group and the study group, with 50 cases
in each group.

2.2. Inclusion Criteria and Exclusion Criteria. Inclusion cri-
teria are as follows: (1) patients who were diagnosed with
esophageal cancer after examination; (2) patients with no
use of other antitumor drugs for 1 month before treatment;
(3) patients with complete clinical data; and (4) the study
was approved by the hospital ethics committee, and the
patients and their families were informed of the purpose
and process of this experimental study and signed the
informed consent form.

Exclusion criteria are as follows: (1) patients with serious
infectious diseases; (2) patients with psychiatric diseases; (3)
patients with esophageal cancer compressing the airway; and
(4) patients with withdrawal from the study.

2.3. Methods. The control group was treated with gemcita-
bine combined with cisplatin. 1000mg/m2 gemcitabine
(manufacturer: Qilu Pharmaceutical (Hainan) Co., Ltd.;
state drug quantification: H20113286; specification: 1.0 g)

was added to 250ml of 0.9% sodium chloride injection for
8 days of intravenous infusion. 20mg/m2 cisplatin (manu-
facturer: Qilu Pharmaceutical Co., Ltd.; state drug quantifi-
cation: H37021356; specification: 30mg) was dissolved in
250ml of 5% dextrose injection for 8 days of intravenous
drip. One treatment cycle spanned 3 weeks, and patients
were treated for 4 consecutive cycles.

The study group was treated with bevacizumab (manufac-
turer: Xinda Biopharmaceutical (Suzhou) Co., Ltd; state drug
administration: S20200013; specification: 4ml: 100mg) on
the basis of the control group by intravenous infusion of
7.5mg/kg, once/day, on the first day of each treatment cycle.
One treatment cycle spanned 3 weeks, and patients were
treated for 4 consecutive cycles.

2.4. Observation Indexes and Evaluation Criteria. (1)
According to the criteria of Response Evaluation Criteria
in Solid Tumors (RECIST) 1.1 [11], the treatment efficiency
was classified as complete remission (CR), partial remission
(PR), stable disease (SD), and disease progression (PD). The
treatment efficiency =CR+PR. (2) 5ml of peripheral venous
blood was collected from patients and centrifuged at 2000 r/
min for 20min, and the supernatant was collected and stored
frozen at -80°C. Serum vascular endothelial growth factor
(VEGF) levels, serum Cyfra21-1, and C-met levels were deter-
mined before and after treatment in both groups using
enzyme-linked immunosorbent assay (ELISA). (3) Patients
were followed up for 2 years after treatment, and the survival
rates of patients in both groups were recorded at 1 year and
2 years after treatment. (4) The patients were evaluated for

Table 1: Comparison of baseline data between the two groups ðn (%)).
Indicators Control group (n = 50) Study group (n = 50) χ2/t P

Gender 0.040 0.841

Male 24 (48.00) 23 (46.00)

Female 26 (52.00) 27 (54.00)

Average age (years) 48:25 ± 11:34 47:64 ± 11:57 0.266 0.791

Drinker at diagnosis 13 (26.00) 12 (24.00) 0.073 0.787

Smoker at diagnosis 16 (32.00) 14 (28.00) 0.191 0.663

Education level

University 18 (36.00) 20 (40.00) 0.170 0.680

High school 26 (52.00) 25 (50.00) 0.040 0.841

Elementary school 6 (12.00) 5 (10.00) 0.102 0.749

Family history of esophageal cancer

Yes 12 (24.00) 11 (22.00) 0.057 0.812

No 38 (76.00) 39 (78.00)

Table 2: Compare the clinical efficiency of patients in the two groups (n ð%Þ).
Groups n CR PR SD PD Total treatment efficiency

Control group 50 14 (28.00) 19 (38.00) 10 (20.00) 7 (14.00) 33 (66.00)

Study group 50 20 (40.00) 23 (46.00) 5 (10.00) 2 (4.00) 43 (86.00)

X2 5.483

P <0.05
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all toxic reactions according to the criteria for assessing toxic
reactions of anticancer drugs established by common adverse
event evaluation criteria (CTCAE) version 5.0

2.5. Statistical Analyses. The data in this study were proc-
essed using the SPSS 20.0, and GraphPad Prism 7 (Graph-
Pad Software, San Diego, USA) was used for image
rendering. The count data were expressed by (n (%)) using
the chi-square test, and the measurement data were
expressed by (−x ± s) using the t-test. P < 0:05 was consid-
ered statistically significant.

3. Results

3.1. Comparison of Baseline Data. The two groups had no
statistical difference in the comparison of baseline data
(P > 0:05), as shown in Table 1.

3.2. Comparison of Clinical Efficiency. The total treatment
efficiency in the study group is 86%, which was significantly
higher than that of 66% in the control group (P < 0:05), as
shown in Table 2.

3.3. Comparison of VEGF Levels. No statistical significant
difference in VEGF levels between the two groups before
treatment was found (P > 0:05). After treatment, VEGF
levels decreased in both groups, with significantly lower
levels in the study group than in the control group
(P < 0:05) (see Figure 1 for details).

3.4. Comparison of Cyfra21-1 Levels. The difference in
Cyfra21-1 levels between the two groups of patients before
treatment was not statistically significant (P > 0:05). After
treatment, Cyfra21-1 levels decreased in both groups, with
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Figure 3: Comparison of C-met levels in the two groups before and
after treatment (−x ± s). Note: The abscissa indicates before and
after treatment, and the ordinate indicates the C-met level, ug/L.
The C-met levels before and after treatment in the control group
were (12:04 ± 1:26) ug/L and (6:95 ± 0:61) ug/L. The C-met levels
before and after treatment in the study group were (11:73 ± 1:22)
ug/L and (3:20 ± 0:39) ug/L. ∗indicates a significant difference in
C-met levels between the study group and the control group after
treatment (t = 36:624, P < 0:001).
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Figure 1: Comparison of VEGF levels before and after treatment
between two groups of patients (−x ± s). Note: The abscissa
indicates the control group, the study group, and the ordinate
indicates the value of VEGF level, ng/L. The VEGF levels before
and after treatment in the control group were (547:58 ± 68:44)
ng/L and (453:21 ± 54:69) ng/L. The VEGF levels before and
after treatment in the study group were (541:75 ± 67:20) ng/L
and (394:67 ± 50:18) ng/Ll. ∗indicates a significant difference in
VEGF levels before and after treatment in the control group
(t = 7:617, P < 0:001). ∗∗indicates a significant difference in
VEGF levels before and after treatment in the study group
(t = 12:401, P < 0:001). ∗∗∗indicates that there is a significant
difference in the VEGF levels between the control and study groups
after treatment (t = 5:577, P < 0:001).
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Figure 2: Comparison of Cyfra21-1 levels in the two groups before
and after treatment (−x ± s). Note: The abscissa indicates before
and after treatment, and the ordinate indicates Cyfra21-1 level,
pg/L. The Cyfra21-1 levels before and after treatment in the
control group were (7:39 ± 0:91) pg/L and (3:67 ± 0:45) pg/L,
respectively. The Cyfra21-1 levels before and after treatment in
the study group were (7:18 ± 0:84) pg/L and (1:85 ± 0:30) pg/L,
respectively. ∗indicates a significant difference in Cyfra21-1
levels before and after treatment in the control group (t = 25:911,
P < 0:001). ∗∗indicates a significant difference in Cyfra21-1 levels
before and after treatment in the study group (t = 42:254, P <
0:001). ∗∗∗indicates a significant difference in Cyfra21-1 levels
between the study group and the control group after treatment
(t = 23:795, P < 0:001).

3BioMed Research International



markedly lower levels in the study group than in the control
group (P < 0:05) (see Figure 2 for details).

3.5. Comparison of C-met Levels. There was no statistically
significant difference in C-met levels between the two groups
of patients before treatment (P > 0:05). After treatment, the
C-met levels decreased in both groups, with markedly lower

levels in the study group than in the control group (P < 0:05)
(see Figure 3 for details).

3.6. Comparison of the Incidence of CTCAE. The incidence of
all CTCAE, ototoxicity, and nephrotoxicity sre comparable
between the two groups (P > 0:05), as shown in Table 3
and Table 4.

Table 3: The incidence of all grade CTCAE.

Groups n Grade I Grade II Grade III Grade IV Grade V All grade

Control group 50 18 9 4 2 0 33

Study group 50 21 8 5 2 1 38

χ2 1.214

P 0.271

Table 5: Comparison of 1-year and 2-year survival rates after treatment between the two groups of patients (n ð%Þ).
Groups n 1 year after treatment 2 years after treatment

Control group 50 34 (68.00) 16 (32.00)

Study group 50 44 (88.00) 27 (54.00)

X2 5.828 4.937

P <0.05 <0.05

Table 4: The incidence of ototoxicity and nephrotoxicity.

Groups n Ototoxicity Nephrotoxicity

Control group 50 7 9

Study group 50 5 11

χ2 0.379 0.250

P 0.538 0.617
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Figure 4: Overall survival curve.
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3.7. Comparison of 1-Year and 2-Year Survival Rates after
Treatment. The survival rates of patients in the study group
at 1 and 2 years after treatment were 88% and 54%, which
were significantly higher than those of the control group at
68% and 32% (P < 0:05) (see Table 5 and Figure 4).

4. Discussion

Esophageal cancer is a common malignant tumor that
occurs in the epithelial tissue of the esophagus. China is a
high incidence area for esophageal cancer with a high mor-
tality rate, which poses a serious threat to patient’s life safety.
The occurrence of esophageal cancer is highly related to
daily dietary habits, long-term smoking, and drinking.
Esophageal cancer has a significant phenomenon of family
gathering, with some regions having families with three or
more consecutive generations of esophageal cancer cases.
Early symptoms of esophageal cancer patients are rather
hidden, with manifestations such as foreign body sensation
or choking sensation when swallowing food or pain behind
the sternum. Patients in the middle and advanced stages
usually exhibit dysphagia, with clinical symptoms such as
emaciation, fever, hoarseness, choking on water, vomiting
blood, and dyspnea as the disease deteriorates [12, 13].

Gemcitabine, a difluorinated nucleoside antimetabolite
anticancer agent that disrupts cell replication, has been
shown to be effective in a variety of solid tumors by reducing
the total amount of deoxynucleotides required for DNA syn-
thesis and prompting DNA breaks and cell death through
the hindrance of DNA strand synthesis [14]. Cisplatin is a
conventional chemotherapeutic agent that is extensively
used in combination chemotherapy for tumors to destroy
DNA and inhibit tumor growth [15]. Moreover, cisplatin
enhances the denaturation of broken DNA double strands
by gemcitabine, which indicates a synergistic effect of the
two drugs. A study [16] showed that gemcitabine combined
with cisplatin significantly prolonged the patients’ survival
with high therapeutic efficiency in the treatment of esopha-
geal cancer. Bevacizumab is a recombinant humanized
immunoglobulin G1 (IgG1) monoclonal antibody that
inhibits vascular endothelial growth factor, affects vascular
permeability and proliferation, and involves in the migration
and survival of endothelial cells, which serves to inhibit
tumor angiogenesis, growth, and metastasis, and accounts
for its extensive use in various types of metastatic cancers
[17–19]. In this study, the total treatment efficiency in the
study group was 86%, which was significantly higher than
that of 66% in the control group (P < 0:05), indicating a
superior treatment efficiency of triple therapy to that of ther-
apy of gemcitabine combined with cisplatin. VEGF is a
highly specific provascular endothelial growth factor that
increases vascular permeability and promotes extracellular
matrix degeneration and the migration, proliferation, and
angiogenesis of vascular endothelial cells. As the most potent
proangiogenic factor known, vigorous expression of VEGF is
observed in tumor patients [20, 21]. In the current study, the
VEGF levels were reduced in both groups after treatment,
with significantly lower levels in the study group than in
the control group (P < 0:05), which was similar to the find-

ings of Sadahiro et al. [22], suggesting that bevacizumab
and gemcitabine combined with cisplatin for esophageal
cancer could reduce VEGF levels and promote apoptosis of
cancer cells. Cyfra21-1 is a marker of epithelial cell carcino-
genesis that exists in the plasma as an oligomer, which is
proteolytically cleaved and enters the circulation upon cell
carcinogenesis [23]. C-met, a member of the receptor tyrosine
kinase family, is associated with a variety of oncogene prod-
ucts and regulatory proteins. It has been reported that the
tumor C-met signaling pathway can be activated by cancer
cells, contributing to tumor formation, aggressive growth,
and metastasis [24, 25]. In this study, it was shown that beva-
cizumab and gemcitabine combined with cisplatin treatment
reduced Cyfra21-1 and C-met levels to inhibit the viability of
esophageal cancer cells, thereby inhibiting the progression
of esophageal cancer. Furthermore, the survival rates of
patients in the study group were 88% and 54% at 1 and
2 years after treatment, which were significantly higher than
that of 68% and 32% in the control group (P < 0:05), sug-
gesting that the triple therapy of bevacizumab, gemcitabine,
and cisplatin for esophageal cancer could boost the treat-
ment efficiency, enhance the survival rate, and prolong the
survival time of patients with esophageal cancer.

In conclusion, the clinical efficiency of bevacizumab and
gemcitabine combined with cisplatin in the treatment of
esophageal cancer is remarkable, which reduces the incidence
of adverse reactions and improves the survival of patients, and
is worthy of clinical promotion and application.

Data Availability
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