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Abstract: Objective: This study aimed to observe the efficacy of continuous i.v. infusion of Recombinant Human
Vascular Endothelial Growth Inhibitor (rhVEGI) in combination with chemotherapy in patients with advanced lung
cancer (ALC). Methods: Eighty-six patients with ALC treated at our hospital between November 2018 and May 2020
were divided into two groups of 43 patients each according to a random number table. The control group (CG) was
treated with routine chemotherapy, and the experimental group (EG) was treated with continuous i.v. Infusion of
rhVEGI plus chemotherapy. The two groups were compared in terms of clinical efficacy, toxic side effects, immune
function (T-lymphocyte subsets CD4*, CD8*, CD4*/CD8"), changes in neovascular parameters (serum bFGF, VEGF,
MMP-9), quality of life, and survival rate within 6 months between two groups. Results: The response rate (81.40%)
was higher in the EG (60.47%) than in the CG (P<0.05). After treatment, CD4* and CD4*/CD8"* increased in both
groups, while CD8*, serum bFGF, VEGF, and MMP-9 levels decreased, and the improvement in the EG was better
than that in the CG (P<0.05). Three months after treatment, all quality of life scores increased in both groups, and
were higher in the EG than in the CG (P<0.05). The mortality rate (32.56%) was lower in the EG (32.56%) than in the
CG (67.44%) (P<0.05). Conclusion: Continuous i.v. infusion of rhVEGI combined with chemotherapy can effectively
enhance clinical treatment efficacy, inhibit tumor cell growth, improve immune function, reduce mortality, and im-
prove quality of life without increasing adverse effects in patients with ALC.
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Introduction [2]. Most patients with advanced lung cancer
(ALC) have a short survival period and a poor
According to the data by the World Health prognosis, so how to effectively prolong the
Organization, there were about 1.825 million survival time, improve the prognosis, and
new cases of lung cancer worldwide in 2012, enhance the quality of life of patients with ALC
accounting for 13.0% of all newly diagnosed is a pressing issue [3]. Clinical treatment for
cases of tumors, and 1.59 million lung cancer patients with ALC is based on chemotherapy
deaths, accounting for 19.4% of all deaths regimens such as gemcitabine in combination
caused by tumors. Lung cancer ranked first with cisplatin, which showed certain efficacy
in both incidence rate and mortality rate [1]. but has little impact on the patients’ survival,
Lung cancer begins in bronchial epithelial as well as bringing more toxic side effects,
cells. The clinical manifestation included dys- which is not conducive to the patients’ progno-
pnea, cough, haemoptysis and expectoration, sis [4, 5].
and the early symptoms are subtle. Some pa-
tients are already in advanced stages when rhVEGI has been gradually applied in the clini-

diagnosed, missing the best time for treatment cal treatment of malignant tumors, which can
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effectively inhibit tumor neovascularization and
tumor cell proliferation [6, 7]. It has been found
[8] that the disease control rate of advanced
colorectal cancer treated with rhVEGI plus che-
motherapy is 71.2%, which is significantly high-
er than 50.0% of chemotherapy alone. In the
clinical treatment of ALC, the efficacy of con-
tinuous i.v. infusion of rhVEGI with chemothera-
py still needs to be validated. Based on this,
this study investigated the effects of continu-
ous i.v. infusion of rhVEGI combined with che-
motherapy on immune function, neovascular
parameters and quality of life of patients with
ALC, with the aim of providing reference for the
clinical exploration of drug therapy for ALC.

Material and methods
Clinical data

Eighty-six patients with ALC treated at our hos-
pital between November 2018 and May 2020
were enrolled and divided into two groups
(n=43 for each group) according to a random
number table method. Inclusion criteria: pati-
ents who meeting the diagnostic criteria for
lung cancer in the Diagnostic and Treatment
Code for Common Malignancies [9] and con-
firmed by examination of pathological tissues;
TNM stage lllb or IV; expected survival =3
months; functional status KPS score >60; age:
40 and 80 years; signed informed consent.
Exclusion criteria: history of allergy to serum
and vaccine; comorbid with other tumors; psy-
chiatric disorders; concomitant other antitumor
treatments such as radiotherapy and bioimmu-
notherapy; chemotherapy intolerance; comor-
bid with severe cardiac, hepatic, and renal dys-
function; history of thrombosis or a tendency to
bleeding. This study was approved by Fuyang
Hospital of Anhui Medical University.

Methods

(1) Control group (CG). Administration of GP
chemotherapy: 1000 mg/m? gemcitabine
(Yuanda Pharmaceutical Huangshi Feiyun
Pharmaceutical Co., Ltd., H20133194) was
administered intravenously on 1st and 8th
day; 25 mg/m? cisplatin (Yunnan Biogu Phar-
maceutical Co., Ltd., H20043889) was admin-
istered intravenously on 2nd and 4th day, with
21 days as one cycle of chemotherapy. During
chemotherapy, conventional treatment such as
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hepatoprotective, antiemetic drugs, and acid
suppressive therapy were given.

(2) Experimental group (EG). In addition to
the regimen of the CG, 15 mg of rhVEGI
(Shandong Simcere Biopharmaceutical Co.,
Ltd., S20050088) + 250 ml of 0.9% sodium
chloride injection (Wanbond Pharmaceutical
Group Co., Ltd., H33021775) was administer-
ed on the 1st-14th day for continuous L.V. infu-
sion at a rate of g.d.11 ml/h, with 21 d as one
treatment cycle, and 4 cycles were completed.
Routine treatment such as anti-allergy, anti-
emetic drugs and acid suppression therapy
were given during the treatment.

Outcome measurements

Primary observation indicators: (1) Clinical effi-
cacy. The treatment efficacy was assessed as
follows, including complete remission (comple-
te disappearance of the lesion for >4 weeks),
partial remission (lesion reduction >50% for
>4 weeks), stable disease (lesion reduction
<50% or increase <25%), and disease progres-
sion (appearance of new lesions or enlarge-
ment of lesions >25%). The response rate is
the sum of the partial remission rate and the
complete remission rate.

(2) Toxic side effects. The occurrence of toxic
side effects in both groups, including fatigue,
leukopenia, gastrointestinal reactions, hepatic
and renal function impairment, and thrombocy-
topenia was recorded.

(3) Mortality. The patients were followed up for
18 months, and the mortality of the two groups
was statistically analyzed.

Secondary observation indicators: (1) Immune
function. Fasting venous blood in the morning
was extracted from the two groups before and
after treatment, and EDTA was used as the anti-
coagulation. Two test tubes were added with
the combined antibody and monoclonal anti-
body, respectively, and then anticoagulant and
PBS buffer were added, shaken and mixed, and
incubated at room temperature in the dark for
15 min. After that, hemolysin was added, shak-
en and mixed, and incubated in the dark for 10
min, followed by adding PBS buffer for washing
and centrifuged at 1000 r/min. PBS buffer was
added to detect CD4* and CD8* subsets of T
lymphocytes, and CD4*/CD8* was calculated.
The detection instrument was the flow cytome-
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Table 1. Comparison of baseline data (n/X + SD)

Pathotypi TNM Number
_ Gender  Average Aver.age athotyping Staging  of lesions
Grouping (men/ age duration of - -
women) (years) iliness (years) Adenocarcmoma/squamous gell Phase Smgle/
carcinoma/adenosquamous carcinoma  lllb/IV multiple
Control group (n=43) 26/17  57.85+8.02  5.21+2.20 5.21+2.20 27/16 37/6
Experimental group (n=43) 28/15  57.23+7.39 5.33x2.14 18/14/11 29/14 38/5
Table 2. Comparison of the clinical efficacy [n (%)]
Grouping CR PR SD PD Response rate
Control group (n=43) 6 (13.95) 20 (46.51) 9 (20.93) 8 (18.60) 26 (60.47)
Experimental group (n=43) 11 (25.58) 24 (55.81) 6 (13.95) 2 (4.65) 35 (81.40)*
Note: Compared with the control group, #P<0.05.
Table 3. Comparison of toxic side effects n (%)
. . . Gastrointestinal Liver and
Grouping Fatigue Leukopenia reactions kidney damage Thrombocytopenia Total
Control group (n=43) 3(6.98) 2(4.65) 1(2.33) 2 (4.65) 3(6.98) 11 (25.58)
Experimental group (n=43) 2 (4.65) 3(6.98) 3(6.98) 2 (4.65) 4 (9.30) 14 (32.56)

ter supplied by Shanghai Ranger Apparatus Co.,
Ltd.

(2) Indicators of neovascularization. The serum
levels of basic fibroblast growth factor (bFGF),
vascular endothelial growth factor (VEGF) and
matrix metalloproteinase-9 (MMP-9) were
detected by enzyme-linked immunosorbent
assay (ELISA) before and after treatment. The
kits of bFGF (Item No. 1534690851), VEGF
(Item No. 1533815948), and MMP-9 (Iltem No.
1534721292) were provided by Shanghai
Yuanye Bio-technology Co., Ltd.

(3) Quality of life. After 6 months of follow-up,
the quality of life of the two groups was
assessed before and at 3 months after treat-
ment using the Quality of Life Scale (Chinese
version of FACT-L) in 4 dimensions: emotional
status, physical status, functional status and
social/family status, with high scores for good
quality of life.

Statistical analysis

The SPSS 22.0 was the analytic tool. Graphpad
Prism 8.0 was used as the graphic software
to prepare for the statistical charts. The mea-
surement data (immune function, neovascular-
ization index, quality of life) were expressed as
X * s, the comparison between groups and
within groups were performed by independent
samples t and paired sample t tests, respec-
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tively. Count data (clinical efficacy, side effects,
survival rate) is expressed as percentages and
compared using x? test. P<0.05 indicated that
the difference is statistically significant.

Results

Baseline data

Both groups showed no significant difference in
terms of gender, mean age, disease duration,
pathological type, TNM stage, and number of
lesions (P>0.05), which were comparable
(Table 1).

Clinical efficacy

The response rate (81.40%) of the EG was high-
er than that of the CG (60.47%) (P<0.05), which
showed the combined therapy was effective for
ALC (Table 2).

Toxic side effects

The difference in the incidence of toxic side
effects between the two groups (32.56% vs
25.58%) was not different (P>0.05), indicating
that combined treatment ALC did not increase
toxic side effects (Table 3).

Immune function
Before treatment, the difference in immune

function between the two groups was not sig-
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nificantly different (P>0.05); after treatment,
CD4*, CD4*/CD8" increased, while CD8" de-
creased, and they were better in the EG than
that in the CG (P<0.05), showing that combined
treatment can effectively improve the immune
function of patients with ALC (Figure 1; Table
4).

Neovascular indicators

After treatment, the serum levels of bFGF, VEGF
and MMP-9 decreased in the two groups, and
were better in EG than in CG (P<0.05), suggest-
ing that combined therapy can effectively sup-
press the tumor neovascularization of patients
with ALC (Figure 2).

Quality of life

Before treatment, the differences in the quality
of life scores between the two groups were not
significantly different (P>0.05); 3 months after
treatment, quality of life scores of the two
groups increased, and were better in the EG
than in the CG (P<0.05), which showed com-
bined therapy can effectively improve the qual-
ity of life of patients with ALC (Figure 3).

Mortality rate

All deaths occurred within 7 months of treat-
ment, and the mortality rate in the EG (32.56%)
was lower than that in the CG (67.44%) (P<
0.05), indicating combined therapy can effec-
tively reduce mortality in patients with ALC
(Table 5).

Discussion

The incidence of lung cancer has been increas-
ing, and it has the highest incidence and mor-
tality rates in China. Over 70% of patients are in
the middle and advanced stage when diag-
nosed, which increases the difficulty of treat-
ment [10]. For patients with ALC, the main pur-
pose of treatment is to inhibit the proliferation
of tumor cells, extend the survival, and improve
the quality of life. Chemotherapy is the main
treatment option for ALC, and GP chemothera-
py is the first-line regimen, in which cisplatin is
the commonly used drug that is capable of
destroying tumor cell DNA and preventing the
invasion and proliferation of tumor cells [11,
12]. As a cytidine derivative, gemcitabine
decreases the degradation of cellular metabo-
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lites and inhibits a variety of solid tumors [13].
However, patients with advanced lung showed
little response to GP chemotherapy regimens.
Some patients will have recurrence and metas-
tasis after chemotherapy, resulting in high mor-
tality rate [14].

rhVEGI is a novel vascular endothelial inhibitor,
which can inhibit tumor cell proliferation by
inducing endothelial apoptosis and inhibiting
endothelial cell migration [15, 16]. In this
study, 43 patients with ALC were given rhVEGI
combined with chemotherapy, and the results
showed that the response rate was higher and
the mortality rate was lower in the EG than in
CG; the difference in the incidence of toxic side
effects between the two groups was not differ-
ent. After treatment, the CD4*, CD8*, CD4*/
CD8* and quality of life scores of the two groups
were significantly improved, and they were bet-
ter in the EG than in the CG. In the study by
Zheng et al. [17], the overall remission rate of
advanced lung squamous cell carcinoma treat-
ed with recombinant human vascular endothe-
lial inhibitor combined with chemotherapy was
55.00%, which was significantly higher than
the 32.50% of GP chemotherapy regimen,
which was basically consistent with the results
of the present study. This study suggested that
combined therapy can effectively enhance the
clinical efficacy, improve immune function,
reduce mortality, and improve quality of life of
patients with ALC.

It has been found [18] that the proliferation,
differentiation and metastasis of lung cancer
are closely associated with tumor neovascular-
ization. Tumor neovascularization provides
tumor cells with the nutrients and oxygen they
need for growth, and also accelerates the
excretion of metabolic products. VEGF is a pro-
angiogenic factor that binds to endothelial cell
receptors to increase vascular permeability
and promote inflammatory exudation and stro-
mal lysis [19]. Evidence showed [20] that VEGF
expression level is closely related to the severi-
ty of lung cancer, and the decrease of VEGF
expression level can effectively inhibit the
growth of tumor cells and improve the progno-
sis of patients. bFGF is a multifunctional cell
growth factor that promotes the division of vas-
cular endothelial cells [21]. MMP-9 belongs to
the family of matrix metalloproteinases that
promote metastasis of tumor cells [22]. The
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Figure 1. Comparison of immune function between the two groups before and after treatment. Note: A: CD4* level in the control group before treatment; B: CD4*
level in the experimental group before treatment; C: CD4* level in the control group after treatment; D: CD4* level in the experimental group after treatment; E: CD8*
level in the control group before treatment; F: CD8* level in the experimental group before treatment; G: CD8* level in the control group after treatment; H: CD8* level
in the experimental group after treatment.
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Table 4. Comparison of immune function between the two groups before and after treatment (X +
SD)

CD4* (%) CD8* (%) CD4*/CD8*
Grouping Before After Before After Before After
treatment  treatment treatment treatment treatment  treatment
Control group (n=43) 21.02+1.45 32.98+1.47" 17.51+1.52 13.39+1.42"" 1.21+0.21  2.45+0.17""

Experimental group (n=43) 21.18+1.36 38.81+1.51##™" 17.42+1.55 10.40+1.48*#*™" 1.24+0.26 3.74+0.25%# "
Note: Compared to the control group, ##P<0.001; compared to the group before treatment, **P<0.001.
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Figure 2. Comparison of neovascular parameters between the two groups before and after treatment. Note: A: bFGF
(ng/mL); B: VEGF (ng/mL); C: MMP-9 (ng/mL). Compared to the control group, ##P<0.001; compared to the group
before treatment, ***P<0.001.
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in the EG was better than that

D30~
§_30 in the CG, which was basically
gzo- consistent with the results of
2 other relevant studies, sug-
B gesting that combined thera-
510- py can effectively lower the
2 serum levels of bFGF, VEGF,
- z 0 and MMP-9 and inhibit the
Control group Research group Control group Research group growth of tumor neovascular-
C Before treatment D Before treatment ization in patients with ALC.
EX After treatment _ B After treatment The underlying reason may
gzs- 525' _ e be that rhVEGI can effectively
8204 220 5 inhibit the expression of
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@ ; endothelial cell apoptosis,
210 E101 e block angiogenic signaling
B85 3 51 el pathways, reduce cell adhe-
Z ol § ] sion, and inhibit the growth,
Control group  Research group Control group Research group proliferation, and metastasis
of endothelial cells [23, 24].
Figure 3. Comparison of quality of life scores between the two groups before Meanwhile, rhVEGI can modify

and 6 months after treatment. Note: A: Emotional status score (points); B: the internal vascular network
Physiological status score (points); C: Functional status score (points); D: . . .
Social/family status (points). Compared to the control group, #*#P<0.001; of tumors in patients with
compared to the group before treatment, **P<0.001. ALC, prevent vascular leak-
age, reduces swelling so

that the hydrostatic pressure
results of this study showed that after treat- keeps decreasing, leaving space for chemo-
ment, the serum levels of bFGF, VEGF, and therapeutic drugs to function on tumor cells
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Table 5. Comparison of mortality n (%)

Grouping Death Survival

Control group (n=43)
Experimental group (n=43)

24 (55.81)

19 (44.19)
14 (32.56)" 29 (67.44)"

Note: Compared with the control group, #P<0.05.

[25]. In addition, rhVEGI can effectively improve
the anoxic state of tumor cells, further improve
its sensitivity to chemotherapy, and thus
enhance the therapeutic effect.

However, due to the small sample size, the
results may be biased, and the long-term effi-
cacy of rhVEGI combined with chemotherapy
has not been evaluated, which will be improved
by increasing the number of cases and extend-
ing the follow-up time for in-depth discussion in
future studies. In addition, it has been indicat-
ed in the results that all the deaths occurred at
7 months after treatment. Therefore, the sur-
vival curve and survival analysis of the patients
at 6 months after treatment were not per-
formed, which is also a deficiency of this study
and will be further discussed in the next study.

In summary, rhVEGI for the treatment of ALC
can effectively enhance the clinical efficacy,
inhibit the growth of tumor cells, improve
immune function, reduce mortality, improve
quality of life, and its mechanism may be relat-
ed to the inhibition of tumor neovasculariza-
tion.

Disclosure of conflict of interest
None.

Address correspondence to: Yang Zhu, Depart-
ment of Respiratory Medicine, Fuyang Hospital of
Anhui Medical University, No. 99 Huangshan
Road, Fuhe Modern Industrial Park, Yingzhou
District, Fuyang 236000, Anhui, China. Tel: +86-
17756860293; E-mail: zhuyang196@163.com

References

[1] Barclay ME, Lyratzopoulos G, Greenberg DC
and Abel GA. Missing data and chance varia-
tion in public reporting of cancer stage at diag-
nosis: cross-sectional analysis of population-
based data in England. Cancer Epidemiol
2018; 52: 28-42.

[2] Tawara K, Bolin C, Koncinsky J, Kadaba S, Co-
vert H, Sutherland C, Bond L, Kronz J, Garbow
JR and Jorcyk CL. OSM potentiates preintrava-

3284

(4]

(6]

[10]

(11]

[12]

sation events, increases CTC counts, and pro-
motes breast cancer metastasis to the lung.
Breast Cancer Res 2018; 20: 53.

Hao S, Du X, Song Y, Ren M, Yang Q, Wang A,
Wang Q, Zhao H, Du Z and Zhang G. Targeted
gene therapy of the HSV-TK/hlIL-12 fusion gene
controlled by the hSLPI gene promoter of hu-
man non-small cell lung cancer in vitro. Oncol
Lett 2018; 15: 6503-6512.

Chen G, Ma Y, Jiang Z, Feng Y, Han Y, Tang Y,
Zhang J, Ni H, Li X and Li N. Lico a causes ER
stress and apoptosis via up-regulating miR-
144-3p in human lung cancer cell line H292.
Front Pharmacol 2018; 9: 837.

Ji P, Zhou Y, Yang Y, Wu J, Zhou H, Quan W, Sun
J,YaoY, Shang A, Gu C, Zeng B, Firrman J, Xiao
W, Bals R, Sun Z and Li D. Myeloid cell-derived
LL-37 promotes lung cancer growth by activat-
ing  Wnt/B-catenin signaling. Theranostics
2019; 9: 2209-2223.

Chen KE, Chen C, Lopez T, Radecki KC, Busta-
mante K, Lorenson MY, Ge X and Walker AM.
Use of a novel camelid-inspired human anti-
body demonstrates the importance of MMP-14
to cancer stem cell function in the metastatic
process. Oncotarget 2018; 9: 29431-29444.,
Li X, Gu G, Soliman F, Sanders AJ, Wang X and
Liu C. The evaluation of durative transfusion of
endostar combined with chemotherapy in pa-
tients with advanced non-small cell lung can-
cer. Chemotherapy 2018; 63: 214-219.

Wen Y, Dong H, Wang W, Wang G and Li X. Ef-
fect of recombinant human endostatin com-
bined with chemotherapy on advanced colo-
rectal cancer. China J Mod Med 2018; 028:
109-114.

Luo Y and Bai H. Standards for the diagnosis
and treatment of common malignant tumors.
Shenyang: Liaoning Science and Technology
Press; 2014.

Peng L, Wang Y, Fei S, Wei C, Tong F, Wu G, Ma
H and Dong X. The effect of combining endo-
star with radiotherapy on blood vessels, tumor-
associated macrophages, and T cells in brain
metastases of Lewis lung cancer. Transl Lung
Cancer Res 2020; 9: 745-760.

Zhai Y, Ma H, Hui Z, Zhao L, Li D, Liang J, Wang
X, Xu L, Chen B, Tang Y, Wu R, Xu Y, Pang Q,
Chen M and Wang L. HELPER study: a phase Il
trial of continuous infusion of endostar com-
bined with concurrent etoposide plus cisplatin
and radiotherapy for treatment of unresect-
able stage Il non-small-cell lung cancer. Radio-
ther Oncol 2019; 131: 27-34.

Singh N. Lung cancer in India: the rewards of
REWERDS (REal world evidence from retro-
spective data analysis). Curr Probl Cancer
2020; 44: 100591.

Am J Transl Res 2021;13(4):3278-3285


mailto:zhuyang196@163.com

[13]

(14]

[15]

(16]

[17]

(18]

Efficacy of continuous i.v. infusion of rhVEGI in combination with chemotherapy

Wan Y, Huang J and Xu F. Stereotactic body ra-
diotherapy for centrally located non-small cell
lung cancer. Zhongguo Fei Ai Za Zhi 2018; 21:
413-418.

Okauchi S, Sasatani Y and Satoh H. End-of-life
care for patients with advanced lung cancer
and chronic obstructive pulmonary disease.
Pol Arch Intern Med 2019; 129: 436-436.
Shioyama Y, Onishi H, Takayama K, Matsuo Y,
Takeda A, Yamashita H, Miyakawa A, Muraka-
mi N, Aoki M, Matsushita H, Matsumoto Y
and Shibamoto Y. Clinical outcomes of stereo-
tactic body radiotherapy for patients with
stage | small-cell lung cancer: analysis of a
subset of the Japanese radiological society
multiinstitutional SBRT study group data-
base. Technol Cancer Res Treat 2018; 17:
1533033818783904.

Ge JJ, Li C and Zhang JP. Long-term remission
of recurrent brainstem pilocytic astrocytoma
with neuraxis dissemination using recombi-
nant human endostatin after failure of vincris-
tine and carboplatin. World Neurosurg 2018;
110: 397-402.

Zheng X, Jiang H and Yu X. Efficacy of recombi-
nant human endostatin combined with chemo-
therapy in the treatment of advanced lung
squamous cell carcinoma and its influence on
related indicators. J Clin Res 2018; 35: 776-
778.

Chen J, Qi J, Yu B, Peng XH, Wang F, Tan JJ,
Chen QQ, Peng XY, Zeng FF and Liu X. A retro-
spective study to compare five induction che-
motherapy regimens prior to radiotherapy in
the reduction of regional lymph node size in
patients with nasopharyngeal carcinoma. Med
Sci Monit 2018; 24: 2562-2568.

3285

(19]

[20]

(21]

[22]

(23]

[24]

[25]

Chen N, Gao RF, Yuan FL and Zhao MD. Re-
combinant human endostatin suppresses
mouse osteoclast formation by inhibiting the
NF-kB and MAPKs signaling pathways. Front
Pharmacol 2016; 7: 145.

Wang P, Jiang LZ and Xue B. Recombinant hu-
man endostatin reduces hypertrophic scar for-
mation in rabbit ear model through down-regu-
lation of VEGF and TIMP-1. Afr Health Sci
2016; 16: 542-553.

Zhang K, Wang Y, Yu X, Shi Y, Yao Y, Wei X and
Ma X. Recombinant human endostatin com-
bined with radiotherapy inhibits colorectal can-
cer growth. BMC Cancer 2017; 17: 899.
Zhang Y, Liu QZ, Xing SP and Zhang JL. Inhibit-
ing effect of Endostar combined with ginsen-
oside Rg3 on breast cancer tumor growth in
tumor-bearing mice. Asian Pac J Trop Med
2016; 9: 180-183.

Gong YF, Zhang XM, Liu F, Wang ZZ, Deng XF,
Jiao Y, Li XJ and Huang XY. Inhibitory effect of
recombinant human endostatin on the prolif-
eration of hypertrophic scar fibroblasts in a
rabbit ear model. Eur J Pharmacol 2016; 791:
647-654.

Huang W, Liu J, Wu F, Chen K, Li N, Hong Y,
Huang C, Zhen H and Lin L. The efficacy and
safety of endostar combined with taxane-
based regimens for HER-2-negative metastatic
breast cancer patients. Oncotarget 2016; 7:
31501-31507.

Li W, Zhao X, Du B, Li X, Liu S, Yang XY, Ding H,
Yang W, Pan F, Wu X, Qin L and Pan Y. Gold
nanoparticle-mediated targeted delivery of re-
combinant human endostatin normalizes tu-
mour vasculature and improves cancer thera-
py. Sci Rep 2016; 6: 30619.

Am J Transl Res 2021;13(4):3278-3285



