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Efficacy and safety of endostar combined with
cisplatin in treatment of non-small cell lung
cancer with malignant pleural effusion

A meta-analysis
Yonggi Hu, BS?#, Zhenke Zhou, BS?, Miao Luo, PhD"*

Abstract

Background: Although there are new treatments for non-small cell lung cancer with malignant pleural effusion, these thera@
are prone to recurrent pleural effusion and poor in efficacy. And recombinant human endostatin is a new type of anti-tumor
angiogenesis drug independently developed in my country. It has the effect of inhibiting tumor angiogenesis, inhibiting tumor
proliferation and differentiation, and effectively inhibiting the formation and recurrence of malignant pleural effusion. Therefore,
this study is aim to systematically review the efficacy and safety of intrapleural injection of endostar combined with cisplatin in the
treatment of non-small cell lung cancer (NSCLC) with malignant pleural effusion.

Methods: Databases including Cochrane Library, PubMed, CBM, Embase, CNKI, and WanFang Data were searched to collect
randomized controlled trials about endostar combined with cisplatin for NSCLC with malignant pleural effusion from inception to
April 2022. Two reviewers independently screened the literature, extracted data, and assessed the risk of bias in included studies.
Finally, the meta-analysis was made by using RevMan 5.4.1 software.

Results: A total of 11 randomized controlled trials involving 814 patients were finally included. The results of the meta-analysis
showed that: The overall response rate and the improvement rate of quality of life in the endostar combined with cisplatin group
were higher than that of the cisplatin alone group (relative risk = 1.58, 95% confidence interval = 1.42-1.76, P < .00001; relative
risk = 1.63, 95% confidence interval = 1.38-1.93, P <.00001, respectively). Meanwhile, there were no significant differences
between the 2 groups in the incidence of gastrointestinal reaction, the incidence of leucopenia, the incidence of thrombocytopenia,
and the incidence of hypodynamia (all P values > .05).

Conclusion: Compared with cisplatin, intrapleural injection of endostar combined with cisplatin could improve the overall
response rate and the quality of life of NSCLC patients with malignant pleural effusion. Due to the limited quality and quantity of
included studies, more high-quality studies are needed to verify the above conclusion.

Abbreviations: C| = confidence interval, EGFR = epidermal growth factor receptor, NSCLC = non-small cell lung cancer, RCT
= randomized controlled trial, RR = relative risk, VEGF = vascular endothelial growth factor.
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1. Introduction

Lung cancer has now become the malignant tumor with the
highest incidence in the world, and its mortality rate ranks
first among malignant tumors.'! Among them, non-small cell
lung cancer (NSCLC) accounts for more than 80%. Because of
its difficulty in early diagnosis, more than 2/3 of patients are
diagnosed at an advanced stage, and the prognosis is poor.?!
Malignant pleural effusion is one of the common complications
of advanced NSCLC, and it grows rapidly. Patients may suffer
from symptoms such as chest tightness, shortness of breath, and
dyspnea, which may lead to a decline in their quality of life.
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In severe cases, respiratory and circulatory failure may endan-
ger the life.’) Therefore, the effective control of pleural effusion
is the main measure which can improve the quality of life of
patients with advanced NSCLC. In recent years, the treatment of
malignant pleural effusion mainly involves an intrapleural injec-
tion of immunosuppressive agents and chemotherapy drugs.
However, this therapy is prone to recurrent pleural effusion and
poor in efficacy. Endostatin (recombinant human endostatin)
is a new type of anti-tumor angiogenesis drug independently
developed in my country. It has the effect of inhibiting tumor
angiogenesis, inhibiting tumor proliferation and differentia-
tion, and effectively inhibiting the formation and recurrence of
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malignant pleural effusion.”® Numerous studies have shown that
the combined use of recombinant human endostatin and cispla-
tin injected into the pleural cavity for the treatment of NSCLC
complicated with malignant pleural effusion has a higher over-
all response rate than cisplatin and other chemotherapy drugs
alone, and the quality of life of patients is more elevated. It can
be improved a lot, and the patients are well tolerated, and there
is no statistical difference in adverse reactions between the two.
However, there are generally problems of insufficient sample size
and inconsistent quality in individual studies. Accordingly, this
study adopted the methods of systematic review and meta-anal-
ysis in order to comprehensively evaluate recombinant human
endostatin combined with intrapleural injection of cisplatin in
the treatment of NSCLC complicated with malignant tumors.
The therapeutic efficacy and prognosis of pleural effusion
provide more evidence-based medical evidence for the clinical
application of recombinant human endostatin.

2. Materials and methods

2.1. Search strategy

Cochrane Library, PubMed, Embase, CBM, CNKI, and WanFang
Data databases were searched by computer to collect relevant
randomized controlled trials (RCTs) comparing recombinant
human endostatin combined with cisplatin and cisplatin alone
in the treatment of NSCLC combined with malignant pleural
effusion. The retrieval time limit is from the establishment of the
database to April 2022. The search is carried out by combining
subject words and free words. Chinese search terms included:
endostar, recombinant human endostatin, non-small cell lung
cancer, and malignant pleural effusion. English search terms
had: endostar, non-small cell lung cancer, NSCLC, and malig-
nant pleural effusion. Taking Cochrane Library as an example,
Table 1 is showing specific search strategies.
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2.2. Inclusion criteria
2.2.1. Type of study. Randomized controlled trials.

2.2.2. Research object. For NSCLC patients diagnosed by
pathology or cytology, malignant cells were found in the pleural
effusion, and the pleural effusion was moderate or above (judged
by thoracic B-ultrasound or chest X-ray).

2.2.3. Intervention measures. The experimental group
received the intrapleural injection of recombinant human
endostatin and cisplatin

2.2.4. Control measures. The control group received the
intrapleural injection of cisplatin alone.

2.3. Exclusion criteria

1) Intrapleural injection of antitumor drugs, biological
agents, or other sclerosing agents within the past 1 month;

2) Research on unique treatments such as pleural hyperther-

mia and thoracic radiofrequency hyperthermia;

Malignant pleural effusion caused by NSCLC;

Non-Chinese and English literature;

Graduation thesis, dissertation or review;

Case reports and animal experiments.

2.4. Outcomes

2.4.1. The overall response rate. According to the WHO
evaluation criteria for the treatment of pleural effusion!:
complete remission, partial remission, stable, and progressive,
complete remission + partial remission is regarded as effective,
and the overall response rate is calculated accordingly.

Search strategy of Cochrane Library.

Search name: Cochrane

Last saved: 21/4/2022 20:49

Comment: Carcinoma, Non Small Cell Lung

(endostar):ti,ab,kw (Word variations have been searched)
(endostatin,N-terminal-MGGSHHHHH):ti,ab,kw (Word variations have been searched)
(recombinant human endostatin protein):ti,ab,kw (Word variations have been search)

(endostar protein):ti,ab,kw (Word variations have been searched)
#1 OR#2 OR#3 OR#4
MeSH descriptor: [Carcinoma, Non-Small-Cell Lung] explode all trees

(Carcinoma, Non Small Cell Lung):ti,ab,kw (Word variations have been searched)
(Carcinomas, Non-Small-Cell Lung):ti,ab,kw (Word variations have been searched)
(Lung Carcinoma, Non-Small-Cell):ti,ab,kw (Word variations have been searched)
(Lung Carcinomas, Non-Small-Cell):ti,ab,kw (Word variations have been searched)
(Non-Small-Cell Lung Carcinomas):ti,ab,kw (Word variations have been searched)
(Non-Small-Cell Lung Carcinoma):ti,ab,kw (Word variations have been searched)
(Non Small Cell Lung Carcinoma):ti,ab,kw (Word variations have been searched)
(Carcinoma, Non-Small Cell Lung):ti,ab,kw (Word variations have been searched)
(Non-Small Cell Lung Carcinoma):ti,ab,kw (Word variations have been searched)

(Non-Small Cell Lung Cancer):ti,ab,kw (Word variations have been searched)

(Nonsmall Cell Lung Cancer):ti,ab,kw (Word variations have been searched)

#6 OR#7 OR#8 OR#9 OR#10 #11 OR#12 OR #13 OR #14 OR #15 OR #16 OR #17
MeSH descriptor: [Pleural Effusion, Malignant] explode all trees

(Effusion, Malignant Pleural):ti,ab,kw (Word variations have been searched)

(Effusions, Malignant Pleural):ti,ab,kw (Word variations have been searched)

(Malignant Pleural Effusion):ti,ab,kw (Word variations have been searched)

(Malignant Pleural Effusions):ti,ab,kw (Word variations have been searched)

(Pleural Effusions, Malignant):ti,ab,kw (Word variations have been searched)

#19 OR #20 OR #21 OR #22 OR #23 OR #24
#5 AND #18 AND #25
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2.4.2. Quality of life improvement rate. After chemotherapy,
an increase in KPS is Karnofsky's (Karnofsky, KPS, percentile)
functional status scoring standard. The higher the score, the
better the health, the more able to tolerate the side effects of
treatment, and therefore the possibility of receiving thorough
treatment. It is generally considered that Karnofsky's score of
80 or more is independent level, that is, independent living level.

www.md-journal.com

50~70 is divided into semi-independent level, that is, semi-self-
care in life. A score below 50 is dependent, that is, life needs
help from others. Those with more than 80 points are in better
postoperative condition and have a longer survival period of
more than 10 points indicates improvement of the disease, a
decrease in KPS of more than 10 points suggests a deterioration
of the disease, and between the 2 is considered stable.

131 of records identified through database searching
Chinese Database:n=113

# CNKI,n=32
# WanFang Data n=44
# CBM,n=37

English Database:n=18

# PubMed n=3
# Embase,n=11
@« Cochrane library,n=4

0 of additional
records identified
through other
sources

!

66 of records after duplicates

removed

3

23 of records
screened

1

11 of full-text
articles assessed
for eligibility

43 of records excluded
« Removal of titles: n=34
« Removal of abstracts: n=4

# Removal of full text: n=5

12 of full-text articles excluded, with reasons

# Lack of outcome measure n=7

@ Lack of patients' age indicator,n=1

# Unknown random method,n=1

@ Inconsistent content of literature data,n=1

L

11 of studies
included in
qualitative
synthesis

1

11 of studies
included in
quantitative
synthesis
(meta-analysis)

= Not meeting inclusion criteria,n=2

Figure 1. PRISMA flow chart of selection process to identify studies eligible for pooling.
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2.4.3. The incidence of major adverse
reactions. Gastrointestinal reactions such as nausea and
vomiting, leukopenia, thrombocytopenia, and hypodynamia.

2.5. Literature screening and data extraction

Two researchers independently screened the literature,
extracted data, and cross-checked them. In case of disagree-
ment, we would discuss and resolve, or the opinion of a third
researcher was sought. The lack of data should be supple-
mented by contacting the authors as much as possible. During
literature screening, the title and abstract were first read, and
after excluding obviously irrelevant literature, the full text
was further read to determine whether it was finally included.
After screening by 2 researchers in this paper, we found 12
references in English databases: Cochrane Library, PubMed,
and Embase after removing duplicate literature. After care-
ful comparison, the available initial research materials are
all in Chinese. In addition, the relevant English literature is
mainly about (VEGF) vascular endothelial growth factor, also
known as vascular permeability factor,VPE, is a highly spe-
cific pro-vascular endothelial cell growth factor, which has the
effects of promoting increased vascular permeability, extracel-
lular matrix degeneration, vascular endothelial cell migration,
proliferation and vascular formation, the research on cancer
progression and other factors did not meet the inclusion cri-
teria of this systematic review. The original Chinese research
data have been extracted from the Chinese database, so this
systematic review did not use English literature; Chinese data-
bases CBM, CNKI, and WanFang Data removed duplicate
literature, then how to evaluate the following literature was
shown according to the screening process in Figure 1. The rea-
sons for removing the research data were that they did not
meet the inclusion criteria of this systematic review, the out-
come indicators were incomplete, or their research data was
missing. The data extraction used self-made data extraction,
the extracted data mainly includes the basic information of
the included studies, and the baseline characteristics of the
research subjects, intervention measures and outcome indica-
tors, etc., shown in Table 2.

2.6. Risk of bias assessment

Risk of bias assessment of included studies was assessed using
the Cochrane Handbook 5.1.0.F! Risk of Bias Assessment Tool
for RCTs. Seven areas were included: random sequence gen-
eration; allocation concealment; participant and performer
blinding; outcome assessment blinding; incomplete outcome
reporting; selective reporting; and other sources of bias. Then
make 3 evaluations of “low risk,” “high risk,” and “unclear.”

2.7. Data analysis

Statistical and meta-analysis was performed using RevMan
5.4.1 software (NY). For enumeration data, relative risk (RR)
was used as the effective index, and for measurement data, mean
difference was used as the effective index. Each effect size was
given its point estimate and 95% confidence interval (CI). The
heterogeneity among the results of the included studies was ana-
lyzed by the 2 test (the test level was o =0.1), and the size of
the heterogeneity was quantitatively judged by I?. If there is no
statistical heterogeneity among the study results, a fixed-effect
model is used for Meta-analysis; if there is statistical hetero-
geneity among the study results, the source of heterogeneity is
further analyzed to exclude the influence of apparent clinical
heterogeneity. Afterward, a random effects model was used for
meta-analysis. Significant clinical heterogeneity was handled
using methods such as subgroup analysis or sensitivity analysis,
or only descriptive analysis.
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2.8. Ethical approval

Since this study is based on published articles and does not
involve patients, ethical approval and informed consent of
patients are not required.

3. Results

3.1. Literature search results

3.2. Basic characteristics and risk of bias assessment
results of included studies

Sixty-five related references were initially detected, and after the
layer-by-layer screening, 1111 RCTs were finally included, all
in Chinese, with a total of 814 patients, including 407 in the
experimental group and 407 in the control group. The literature
search process and results are shown in Figure 1. The basic char-
acteristics of the included studies are shown in Table 1, and the
results of the risk of bias assessment are shown in Table 2. The
ratio of risk of bias and quality assessment summary graphs of
the 11 studies!®'®! are shown in Figure 2.

3.3. Meta-analysis results

3.3.1. The overall response rate. Eleven!®'® RCTs were
included. The Meta-analysis results of the fixed-effect
model showed that the overall response rate of the endostar
combined with cisplatin group was significantly higher than
that of the single-agent cisplatin group, and the difference
was statistically significant (RR =1.58, 95% CI = 1.42-1.76,
P <.001) (Fig. 3).

3.3.2. Quality of life improvement rate. Six!7-$10:1L14161 RCTs
were included. The meta-analysis results of the fixed-effect
model showed that the improvement rate of quality of life in the
endostar combined with cisplatin group was significantly higher
than that in the single-agent cisplatin group, and the difference
was statistically significant (RR =1.63, 95% CI=1.38-1.93,
P <.001) (Fig. 4).

3.3.3. The incidence of adverse reactions.

3.3.3.1. Incidence of gastrointestinal reactions. Eleven!®'¢l
RCTs were included. The meta-analysis results of the fixed-
effect model showed no significant difference in the incidence
of gastrointestinal reactions between the 2 groups (RR = 1.09,
95% CI=0.83-1.42, P = .54) (Fig. 5)

3.3.3.2. The incidence of leukopenia. Ninel¢-11:14-1¢1 RCTs
were included. The meta-analysis of the fixed-effect model
showed no significant difference in the incidence of leukopenia
between the 2 groups (RR=1.02, 95% CI=0.79-1.32,
P = .85) (Fig. 6).

3.3.3.3. The incidence of thrombocytopenia. Nine!®7*15]
RCTs were included. The meta-analysis of the fixed effect
model showed no significant difference in the incidence of
thrombocytopenia between the 2 groups (RR =1.33, 95%
CI=0.93-1.92, P = .12) (Fig. 7).

3.3.3.4. The incidence of hypodynamia. Fivel®7%14161 RCTs
were included. The fixed-effects model meta-analysis showed
no significant difference in the incidence of hypodynamia
between the 2 groups (RR=1.00, 95% CI=0.69-1.46,
P = 1.00) (Fig. 8).

3.3.4. Publication bias. Draw a funnel plot with the sample
size content as the ordinate and the effect size as the abscissa.
The funnel plot of the overall response rate was asymmetric
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Characteristics of included 11 randomized controlled trials (A and B).

(R)
Number of cases Gender Age Interventions
~ proportion
Control Experimental (male/ Control Experimental
Author group group female) group group Control group Experimental group Outcomes
Su N 20216 30 30 37/23  62.05+6.29 61.43+6.45 Cisplatin 40-50 mg/time, ~ Endostar 60 mg/time, d1, d4 Cisplatin leC)
a1, d4 40-50 mg/time, d2, d5 ® ®
Yang Y 2013V 21 21 27115 37-80 Cisplatin 40 mg once a week Endostar 30 mg twice a week Cisplatn - @@ ®
40 mg once a week 0]6]6)
Liu YF 20188 34 34 38/30 6555528 63.19+4.73 Cisplatin 60 mg + 0.9% sodium Cisplatin 60 mg + Endostar 60 OJO)
chloride solution 20 mg, mg + 0.9% sodium chloride solution @ @
twice a week 20mg, twice a week
Chen J 20149 30 30 4416 556 +4.5 543+5.6 Cisplatin 40 mg twice a week Cisplatin 40 mg + Endostar 45mg twice ®® @
a week ®®
Tu JR 201400 45 45 48/42  475+105  465+115 Cisplatin 40mg/m? + 0.9%  Endostar 45mg, concurrently injected D@ ®
sodium chloride solution with cisplatin 40 mg/m2 + 0.9% ® 06
40mL twice a week for 3wk sodium chloride solution 40 mL, twice
a week for 3 consecutive weeks
Lu XD 201701 31 31 35/27 457 +113  46.3+106 Inject cisplatin 40 mg/ Recombinant human Endostarin 45 [0]0]6)
m?2 + 0.9% sodium chloride mg + cisplatin 40 mg/m? + 0.9% ® 06
solution 40 mL, twice a week sodium chloride solution 40 mL,
for 3 consecutive weeks 2 times a week for 3 consecutive
weeks
Xu XZ 202102 75 75 79/71 63.87 +5.38 63.65 +5.11 Cisplatin injection 10 mg: Cisplatin injection 10 mg: 2 mL OG
2 mL intrapleural injection, intrapleural injection, once a week,
once a week for 3 wk for 3 weeks, recombinant human
Endostarin injection 15 mg: 3 mL
intrapleural infusion, 45 mg each
time, once a week, 3 weeks of
continuous use
Wang R 20180 30 30 35/25  60.54+565 61.28+6.32 Cisplatin 40 mg/m? twice a Cisplatin 40 mg/m?, 2 times/wk, for [0]6]6)
week for 3 wk 3wk Recombinant human Endostarin
45mg/time, 2 times/wk, for 3 wk
Shen Q 2012014 40 40 42/38 37-79 Cisplatin 40mg once a week Cisplatin 40 mg once a week + Endostar D@ ®
30mg twice a week @66
Liu HX 2018091 26 26 23/29  39-75 41-75 Cisplatin 30 mg + 29mL 0.9% Endostar 45mg + cisplatin 30 0]©]
sodium chloride solution, mg + 20mL 0.9% sodium chloride ~ @®
twice a week, for 2to 3 solution, twice a week, for 2 to 3wk,
weeks, once a week after the and once a week after the pleural
pleural effusion is stable effusion stabilizes
ChenRL2016"® 45 45 53/37  60.8+75 60.6 +7.2 Cisplatin injection 40 mg/ Cisplatin injection 40mg/m? + 0.9% ®@®
m? + 0.9% sodium chloride  sodium chloride solution 40, 2 times/ @ ®
solution 40, 2 times/wk wk; Recombinant human Endostarin
injection 45mg, 2 times/wk
(B)
Author Random method Allocation Blind Selective reporting of research Integrity of the resulting data Other
hidden findings sources
of bias
Su N 202161 Random number table Unclear Unblinded Not Not Not
Yang Y 2013V Random number table Unclear Unblinded Not Not Not
Liu YF 20188 Unclear Unclear Unclear Not Not Not
Chen J 2014® Unclear Unclear Unclear Not Not Not
Tu JR 201400 Random number table Unclear Unblinded Not Not Not
Lu XD 201700 Random number table Unclear Unblinded Not Not Not
Xu XZ 202102 Random number table Unclear Unblinded Not Not Not
Wang R 20180 Random number table Unclear Unclear Not Not Not
Shen Q 201204 Random number table Unclear Unblinded Not Not Not
Liu HX 20181 Random number table Unclear Unblinded Not Not Not
Chen RL 20160 Unclear Unclear Unblinded Not Not Not

@ = the overall response rate, @ = quality of life improvement rate, ® = incidence of gastrointestinal reactions, @ = the incidence of leukopenia, ® = the incidence of thrombocytopenia, ® = the
incidence of hypodynamia.
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Figure 2. Risk of bias of the included studies—risk of bias graph (A) and summary (B).
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _Events  Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI
ChenJ 2014 26 30 17 30 8.3% 1.531[1.09, 2.16] —
Chen RL 2016 ki 45 18 45  8.58% 1.72[1.15, 2.59] -
Liu HX 2018 21 26 12 26 5.9% 1.75[1.11, 2.76) -
Liu YF 2018 18 34 10 34 49% 1.80[0.98, 3.31] —
LuxD 2017 25 31 16 31 7.8% 1.56 [1.07, 2.29] —
Shen @ 2012 33 40 19 40 9.3% 1.74[1.22, 2.48] -
Su N 2021 23 30 12 30 5.9% 1.92[1.19,3.10] I
TuJrR 2014 a7 45 23 45  11.2% 1.61[1.17,2.21) -
Wang R 2018 25 30 17 30 8.3% 1.47 [1.03, 2.09] —
HuXZ 2021 68 75 52 75 254% 1.31[1.11,1.55] -
Yang Y 2013 17 21 g 21 4.4% 1.89[1.11,3.23] -
Total (95% CI) 407 407 100.0% 158 [1.42, 1.76] +
Total events 324 205
Heterogeneity: Chi#= 7,00, df= 10 (P = 0.73); I*= 0% :n o1 0=1 ; 110 100‘

Testfor overall effect: Z=8.47 (P < 0.00001)

Favours [contral] Favours [experimental]

Figure 3. Forest plot of meta-analysis of the overall response rate. Cl = confidence interval, M-H = mantel-haenszel.

among the 11 included studies (Fig. 9), suggesting publication
bias. The funnel plot of the rate of improvement in quality of
life among the 6 included studies showed asymmetry (Fig. 10),
with publication bias. The funnel plot of the incidence of
gastrointestinal reactions among the 11 included studies
showed asymmetry (Fig. 11), with publication bias. The funnel
plot of the incidence of leukopenia among the 9 included studies
showed asymmetry (Fig. 12), with publication bias. The funnel
plot of the incidence of thrombocytopenia among the 9 included
studies showed asymmetry (Fig. 13), with publication bias.
The funnel plot of the incidence of hypodynamia among the §

included studies showed asymmetry (Fig. 14), with publication
bias.

4. Discussion

In most cases of NSCLC complicated with pleural effusion,
it indicates that lung cancer has developed to the middle and
advanced stage, and most cases have lost the opportunity to
achieve the purpose of radical cure by surgical means. At this
time, turn the direction of treatment to the effective control
of pleural effusion, which will help prolong the survival of
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ChenRL 2016 28 45 18 45 18.4% 1.56[1.02, 2.39] i
Liu YF 2018 23 34 18 34 18.4% 1.28[0.86,1.89] ™
LuXD 2017 25 31 14 31 14.3% 1.79[1.17,2.73] -
ShenQ 2012 32 40 17 40 17.3% 1.88[1.27,2.79] —
TuJR 2014 36 45 20 45 204% 1.801[1.26, 2.57] —
Yang Y 2013 16 21 11 21 11.2% 1.45[0.91,2.33) T
Total (95% CI) 216 216 100.0%  1.63[1.38, 1.93] L 4
Total events 160 38 . .

Heterogeneity: Chi*=2.74, df=5 (P =0.74), F= 0%

Testfor overall effect Z= 5.7 (P < 0.00001) 0.0 0.1

10 100

-

Favours [control] Favours [experimentall]

Figure 4. Forest plot of meta-analysis of quality of life improvement rate. Cl = confidence interval, M-H = mantel-haenszel.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
Chend 2014 6 30 5 30 B.2% 1.20[0.41, 3.51) —
Chen RL 2016 12 45 16 45 19.8% 0.75[0.40,1.40] T
LiuHX 2018 4 26 ] 26 B.2% 0.80 [0.24, 2.65] - 1
Liu YF 2018 8 34 ] 34 7.4% 1.33[0.52,3.43) 1
LuxD 2017 7 ey 7 ey 8.6% 1.00[0.40, 2.51) .
Shen @ 2012 g 40 3] 40 7.4% 1.33[0.51, 3.49] T
SuN2021 12 30 10 30 12.3% 1.20 [0.61, 2.34) -1
TuJR 2014 9 45 9 45 11.1% 1.00[0.44, 2.29] -1
Wang R 2018 8 30 B 30 74% 1.33[0.53,3.39) N
KuXZ 2021 8 75 7 75  86% 1.14[0.44, 2.99) .
Yang Y 2013 B 21 4 21 4.9% 1.50 [0.49, 4.56] -1
Total (95% CI) 407 407 100.0%  1.09[0.83, 1.42] . 2
Total events 88 81 . .

Heterogeneity: Chi*= 2.67, df=10(P = 0.99); F= 0%

Testfor overall effect: Z= 0.61 (P = 0.54) oo 0.1

10 100

—

Favours [experimental] Favours [control]

Figure 5. Forest plot of meta-analysis of the incidence of gastrointestinal reactions. Cl = confidence interval, M-H = mantel-haenszel.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
ChenJ 2014 10 30 8 30 9.8% 1.25[0.57,2.73) I
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Figure 6. Forest plot of meta-analysis of the incidence of leukopenia. Cl = confidence interval, M-H = mantel-haenszel.

patients and improve the quality of life."® The main treatment
measures for malignant pleural effusion are pleural aspiration
and pleural injection. The drugs mainly include chemotherapy
drugs, biological response modifiers, and anti-tumor Chinese
patent medicines.''”! Local chemotherapy in the thoracic cavity
is used to directly kill tumor cells and cause pleural adhesions
by reducing the generation of pleural effusion. However, this
method leads to extensive adhesion and fibrosis of the pleura,
and some patients may also develop certain resistance to chemo-
therapy drugs.l'! Currently, the combination of chemotherapy
drugs is mostly used for local treatment of malignant pleural
effusion in clinical practice. Commonly used chemotherapeu-
tic drugs for pleural perfusion include cisplatin, fluorouracil,

bleomycin, etc. Among them, cisplatin as a cell cycle nonspecific
drug destroys its structure and function by forming interchain
or intrachain binding with the DNA of tumor cells, thereby
inhibiting the formation of tumor cells. It has the characteris-
tics of a broad anti-tumor spectrum and effective on anaerobic
cells. Local intracavitary medication can also lead to pleural
hyperplasia and fibrosis and reduce the exudation of pleural
effusion. In order to improve the therapeutic effect, different
types of drugs are often combined with intrathoracic perfusion
therapy, such as cisplatin combined with biological response
modifiers or traditional Chinese medicine preparations. Despite
the continuous enrichment and progress of treatment methods,
the overall efficacy of malignant pleural effusion of patients is
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Figure 7. Forest plot of meta-analysis of the incidence of thrombocytopenia. Cl = confidence interval, M-H = mantel-haenszel.
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Figure 8. Forest plot of meta-analysis of the incidence of hypodynamia. Cl = confidence interval, M-H = mantel-haenszel.
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Figure 9. The funnel plot of overall response rate. RR = relative risk, SE = standard error.

still not ideal, and the average survival time of patients after
diagnosis is less than 6 months.!*"!

Some studies?! have shown that VEGF can promote the
formation of malignant pleural effusion by stimulating angio-
genesis, increasing vascular permeability, and promoting
intraluminal fluid return. (EGFR) epidermal growth factor
receptor,lt is a member of the epidermal growth factor receptor

HER family. EGFR is widely distributed on the surface of
mammalian epithelial cells, fibroblasts, glial cells, keratino-
cytes and other cells, and EGFR signaling pathways play an
important role in physiological processes such as cell growth,
proliferation and differentiation can promote the secretion of
VEGF by stimulating epithelial cell differentiation and induc-
ing the expression of tumor proteins such as c-fos and c-myec.
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Figure 11. The funnel plot of the incidence of gastrointestinal reactions. RR = relative risk, SE = standard error.

The formation of malignant pleural effusion is closely related
to the increased level of VEGF, increased vascular permeability
and tumor angiogenesis after tumor metastasis or infiltration
into the pleura.l"¥! Endostar can play a role in multiple steps
of tumor cell angiogenesis: block VEGF receptor, the effect of
vascular endothelial growth factor on endothelial cells is inhib-
ited; inhibit the migration of neovascular endothelial cells,
induce endothelial cell apoptosis and Antagonize angiogen-
esis; restricted expression of VEGF in cancer cells and active
proteolytic enzymes, which can cause tumor dormancy or
degeneration; antagonize the attachment of new vascular endo-
thelial cells to matrix proteins, leading to apoptosis of vascular
endothelial cells and inhibiting tumor proliferation; the effi-
ciency of cancer metastasis is reduced.?!! In addition, accord-
ing to current research, endostar can target the neovascular

endothelium to produce anti-angiogenesis and promote tumor
dormancy or regression. VEGF is a pro-angiogenic factor that
can promote the growth of new tumor blood vessels acceler-
ates tumor metastasis and infiltration. The higher the level, the
higher the degree of malignancy of NSCLC; HIF-1a is a DNA-
binding protein that can regulate cell transcription, participate
in tumor angiogenesis, and affect the expression of tumor
factors. Based on this, the research of Feng?? suggested that
the levels of VEGF and HIF-1a were lower than those before
treatment, and the levels of VEGF and HIF-1a after intrapleu-
ral injection of endostar combined with cisplatin were lower
than those of cisplatin monotherapy, suggesting that combined
treatment with endostar and cisplatin can more significantly
reduce the level of VEGF and inhibit the expression of HIF-
la,thereby inhibiting tumor angiogenesis, accelerating tumor
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Figure 13. The funnel plot of the incidence of thrombocytopenia. RR = relative risk, SE = standard error.

cell apoptosis, and reducing the probability of thoracic tissue
being invaded by tumor cells. The results showed that endostar
combined with cisplatin had a significant effect on the treat-
ment of NSCLC complicated with malignant pleural effusion,
which could reduce the influence on the platelet parameters,
reduce the level of VEGE, inhibit the expression of HIF-1a, and
improve the effusion condition. Li et al®®! and others studied
different doses of endostar combined with cisplatin intracav-
itary infusion in the treatment of NSCLC complicated with
malignant pleural effusion and found that the dose of the drug
was positively correlated with the efficacy during the treatment
of patients. The disease remission rate (76.67%) and disease
control rate (90.00%) of patients with NSCLC and malignant
pleural effusion in the experimental group treated with plati-
num intracavitary infusion were significantly higher than those

10

in the control group treated with low-dose endostar combined
with cisplatin for intrapleural infusion (50.00%), disease con-
trol rate (66.67%), P < .05; the occurrence of adverse reactions
in the experimental group was less different from that in the
control group, P > .05.24-27

5. Conclusion

The results showed that the combined administration of endo-
star and Cisplatin could inhibit tumor activity more effectively.
The above studies provide a reliable theoretical basis for the
feasibility, effectiveness, and prognosis of recombinant human
endostatin combined with cisplatin in the treatment of NSCLC
complicated with malignant pleural effusion. This meta-analy-
sis showed that, compared with the control group, recombinant
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Figure 14. The funnel plot of the incidence of hypodynamia. RR = relative risk, SE = standard error.

human endostatin combined with cisplatin intrapleural injec-
tion in the treatment of NSCLC complicated with malignant
pleural effusion did not increase the gastrointestinal reaction,
leukopenia, thrombocytopenia and hypodynamia of patients.
Among the adverse reactions that occurred in the included
studies, most of them were mild, and there were no serious
adverse reactions, which indicated that the combined adminis-
tration scheme had higher safety. Compared with the meta-anal-
ysis study conducted by Liu et al,l?®! this article screened the
retrieved literature in detail, and compared the relevant liter-
ature mentioned in that meta-analysis and found that Liu Xin
which was included in his meta-analysis study lacked complete
outcome indicators, and the whereabouts of the lack of indica-
tors are not explained. In the literature of Huang Li et al, which
was also included in his meta-analysis study, only a summary
of randomization is described. They were both the low-qual-
ity literature, so this meta-analysis was not used. In conclusion,
recombinant human endostatin combined with intrapleural
injection of cisplatin in the treatment of patients with NSCLC
complicated with malignant pleural effusion can improve the
overall response rate, improve the quality of life of patients,
and the adverse effects such as gastrointestinal reactions, leu-
kopenia, thrombocytopenia, and hypodynamia did not increase
significantly. Recombinant human endostatin combined with
cisplatin for local treatment of NSCLC patients with malignant
pleural effusion showed good efficacy and safety. In view of the
limitations of this study, it is necessary to conduct large-scale
and high-quality randomized controlled studies to guide clinical

medication.

6. Limitations

Limitations of this study: ©® of the included studies did not
describe the randomization method, 3 did not describe the
implementation of blinding, and all did not describe the hidden
grouping and other sources of bias; @ the included studies pro-
vided limited data and did not study patient survival metrics;
® most of the included studies have small sample sizes, and the
results may slightly deviate from the actual results; @ there are
differences in the dosage, course of treatment, medication order
and medication frequency of recombinant human endostatin and
cisplatin, and the experimental results will also exist; ® Su et all®!

used the efficacy index of quality of life improvement rate KPS in
the study, but the statistical measurement data of the index could
not be graded, and the specific improvement and the number of
other indicators could not be judged, so this index was not used
quality of life improvement rate indicators in that literature.

Author contributions

All authors read and approved the final draft. Luo Miao is the
guarantor of this review.

Data management: Hu Yongqi, Zhou Zhenke.

Methodology: Luo Miao.

Research concept: Luo Miao.

Sources: Hu Yongqi, Zhou Zhenke.

Supervision: Luo Miao.

Writing — original draft: Hu Yongqi, Zhou Zhenke.

Writing — review and editing: Luo Miao.

References

[1] Siegel R, Ma ], Zou Z, et al. Cancer statistics, 2014. CA Cancer J Clin.
2014;64:9-29.

[2] Shi SB, Ma TH, Li CH, et al. Effect of maintenance therapy with den-
dritic cells: cytokine-induced killer cells in patients with advanced non-
small cell lung cancer. Tumori. 2012;98:314-9.

[3] Duan CX, Liang XG, Zhang ZQ. Efficacy analysis of endorphin com-
bined with cisplatin in the treatment of malignant pleural effusion in
non-small cell lung cancer. ] Baotou Med College. 2015;31:45-6. (& /&
TR MUY 7 =/ 240 s A P e ARV P 7 259 # ).

[4] Zheng QH, Hu W, Liao XF, et al. A comparision between intrapleural
injection of cisplatin combined with endostar and cisplatin alone in the
treatment for malignant pleural effusion. ] Chin Oncol. 2013;19:386—
9. (NS Fr 53 B2 5 P UL i f A R o 7 ST A T P AR e s A o
WE9T).

[5] Higgins JPT, Green S (eds). Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 [updated March 2011]. The
Cochrane Collaboration, 2011. Available at: www.cochrane-hand-
book.org.

[6] SuN, Fan LP, Qin LL, et al. Efficacy of ENDU combined with cisplatin
intrapleural perfusion in the treatment of non-small cell lung cancer
with malignant pleural effusion. ] Med Inf. 2021;34:155-7. (B EFEA

G B g P V8 T 7 A /N 200 it o A D AR 9T 200

[7] Yang Y, Lin RY, Cao GM. Short-term and long-term efficacy of
endostar combined with Cis-diaminedichloroplatinum in treating

11


www.cochrane-handbook.org
www.cochrane-handbook.org

Hu et al. ¢ Medicine (2022) 101:52

[10]

[11]

[12]

[13]

[14

[15]

[16

[17]

malignant pleural effusion of non-small cell lung cancer. China Pharma.
2013;22:21-2. (LI AR IR YT A /) 28 0l A i s AR S 91
ITRR).

Liu YE Huang M, Yao WR. Clinical analysis of recombinant human endo-
statin combined with intracavitary cisplatin chemotherapy in the treatment
of non-small cell lung cancer complicated with malignant pleural effusion. ]
Hunan Univ Chin Med. 2018;38:159-60. (541 A ML P 1 80551 2535675
B AT IR T AE N 5 ) A i s R I PR 504 )

Chen J, Gou SP, Luan WG. Study on the efficacy of Endostar combined
with cisplatin in treatment of non-small cell lung cancer with malignant
pleural effusion and influence on tumor markers VEGF and HIF-1a. |
Clin Exp Med. 2014;13:1778-80. (FE 41 A MME Py Bz i 22 A TR
I AR /NG e A JrE BT O A VEGE . HIF-1on Jiigis &
IR RAE).

Tu JR, Huang SJ, Wang M]J. Clinical efficacy of pleural perfusion with
recombinant human endostatin combined with cisdiammi dichloride
platinum for advanced non-small cell lung cancer patients with malig-
nant pleural effusion. Pract ] Cancer. 2014;29:1592—4. (FE 4 A L5 P
R AU 245 G 3 V7 G 30T L A P AR
IRITR).

Lu XD, Zhang TR. Clinical efficacy of pleural perfusion with recom-
binant human endostatin and cisplatin in advanced non-small cell
lung cancer patients with malignant pleural effusion. Jiangsu Med J.
2017;43:1023-5. (FLLAMLE P B A0 22 1065 N 0 i P9 E VA V609 e
1A /N 200 g 0 A K s BP9 ).

Xu XZ, Liu PP, Zhang XB, et al. Efficacy and safety of recombi-
nant human endostatin combined with cisplatin in the treatment of
malignant pleural effusion in non-small cell lung cancer. Clin Res.
2021;29:69-71.  (EEZH A MLE Py R A 3R B MUEATE T =l /DN 240t Pl
A JrE AT RS 2 S ).

Wang R. Clinical efficacy of recombinant human endostatin combined
with cisplatin in the treatment of malignant pleural effusion in non-
small cell lung cancer. China Pract Med. 2018;13:96-7. (B4 A Il 4
ANV FEI A MBUE VA 1 /)N 200 P it 0 Al s ARV i PO T 20

Shen Q, Gu AQ, Wu JY, et al. Therapeutic observation of endostar com-
bined with cisdiammi dichloride platinum on non—small cell lung can-
cer with malignant pleural effusion. J Clin Med Pract. 2012;16:29-31.
(ﬁéﬁkm’”ﬁl’\]ﬁﬁﬂﬁ?'J%»?E%ﬁlllﬁ‘éﬁ?ﬁ‘ﬂ?4PJ‘?EJE@H$T§%1¢E@H§*RW¥‘T‘?&
ME).

Liu HX, Tan W. Recombinant vascular endostatin therapy for malig-
nant pleural effusion. Acta Acad Med Weifang. 2018;40:217-9. (E4H
AL P9 R 30 32 76 97 A B s AR I PR L 4% ).

Chen RL, Zhang CC, Wu H, et al. Clinical effect of pleural perfusion
of human recombinant endostatin injection combined with cisplatin
injection on advanced non-small cell lung cancer complicated with
malignant pleural effusion. Pract J Cardiac Cerebral Pneumal Vasc Dis.
2016324:118-20. (B AMLET A B 051 35 T SRS IR 25 M0 Pk S 80
VETE VR T ISR ST /I 0 i A F AR R A I YT UL 5%

Xu JP, Zhou L, Yang WB. Research progress in the treatment of non-
small cell lung cancer with malignant pleural effusion by endostar

12

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Medicine

combined with cisplatin infusion. ] Dalian Med Univ. 2015;37:89-92. (
JRRE A NG i Js A VR Y VR T /N AT i A AR T T R ).
Wu K, Lu HY, Duan DJ. Clinical observation of intrapleural injection
of endostar combined with cisplatin(DDP) in treatment of non-small
cell lung cancer with malignant pleural effusion. J Clin Pulmonary
Med. 2012;17:107-8. (FEALAMLE P B30 32 7360 WU IRURA R SR
I 7 W Sl /I 4 ST A P AR R AT T RO % ).

Yang M]J, He W, Wang F, et al. Recombinant human endostatin com-
bined with cisplatin perfusion chemotherapy for malignant pleural
effusions: a meta-analysis. Chin Clin Oncol. 2015;20:1117-23. (4l
I PR 400 1) 3 I 45 IR i s VR YA A7 Y 7 S A T Jrs AU T Meta 290
#r).

Mohammed KA, Nasreen N, Hardwick J, et al. Bacterial induction of
pleural mesothelial monolayer barrier dysfunction. Am J Physiol Lung
Cell Mol Physiol. 2001;281:L119-25.

Zhao WY, Chen DY, Chen JH, et al. Effects of intracavitary administra-
tion of Endostar combined with cisplatin in malignant pleural effusion
and ascites. Cell Biochem Biophys. 2014;70:623-8.

Feng ZY. Effects of Endostat combined with cisplatin on platelet
parameters and levels of VEGF and HIF-1a in patients with non-small
cell lung cancer complicated with malignant pleural effusion. Henan
Med Res. 2017;26:4454=5. (R LI NTR0T /N A0 A it 5 I8 M iy
JEE R 58 iR Z B0 VEGF . HIF-100K T fI11).

Li M, Hu GY, Mei Q, et al. The effect and adverse reaction of non-small
cell lung cancer with malignant pleural effusion patients treated with
different dose endostar combined cisplatin intracavity perfusion. Chin
J Med Guide. 2017;19:791-3. (A [l 7142t R BEIE 25 IS s A S Vv 7 I
/I e T A s BB T R AN R R RL 2 )

Man L, Dong YY, Li ZH, et al. Clinical efficacy of bevacizumab in
treatment of malignant pleural and peritoneal effusion. China Modern
Doctor. 2013;51:158-60. ( VU HLFTIAYT MM 3 BURLIG RS T 20).
Tian Y, Tian Z, Wu K, et al. A Meta analysis of endostar (rh-endo-
stain, YH-16) plus chemotherapy containing platinum in the treat-
ment of advanced non-small cell lung cancer. ] Chongqing Med Univ.
2012;37:151-7. (REZEG & AT 250367 MU DA
TR S w2 (1) MetaZ 7).

Qu B, Jiang W, Zhou ZM. Clinical research of intrapleural combination
therapy with bevacizumab and cisplatin for non-small cell lung cancer
mediated malignant pleural effusion. ] China Med Univ. 2015;44:648—
52, (DU B GUIRA MRE vE7 AE /IN 2 it 2 A A s ARSI AT ).
Jin S, Liang B, Jin F, et al. Effect of voriconazole combined with Kang’ai
injection in the treatment of pulmonary fungal infections in patients
with lung cancer and analysis of the prognosis. Chin ] Nosocomiol.
2015;25:4670-2. ({R7 HEMRI 5 HE I ST 7 i A6 35 o #8320 £
LRI,

Liu ZL, Huang LN, Wang B, et al. Efficacy and safety of endostar com-
bined with cisplatin in treatment of non-small cell lung cancer with
malignant pleural effusion: a meta-analysis. Chin J Evid-based Med.
2016;16:557-63. (JBUEZIRANEA T AR/ N8 75 I A i s A
ffiMetaZ 7).



