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Abstract

Background: Malignant serous effusions (MSE) are one complication in patients with advanced cancer.
Endostar is a new anti-tumor drug targeting vessels which exerts potent inhibition of neovascularization. This
study aimed to systematically evaluate the efficacy and safety of intraperitoneal perfusion therapy of Endostar
combined with platinum chemotherapy for malignant serous effusions (MSE). Materials and Methods:
Randomized controlled trials (RCTs) on intraperitoneal perfusion therapy of Endostar combined with platinum
chemotherapy for malignant serous effusions were searched in the electronic data of PubMed, EMBASE, Web
of Science, CNKI, VIP, CBM and WanFang. The quality of RCTs was evaluated by two independent researchers
and a meta-analysis was performed using RevMan 5.3 software. Results: The total of 25 RCTs included in the
meta-analysis covered 1,253 patients, and all literature quality was evaluated as “B” grade. The meta-analysis
showed that Endostar combined with platinum had an advantage over platinum alone in terms of response
rate of effusions (76 % vs 48 % , RR=1.63, 95 % CI: 1.50-1.78, P<0.00001) and improvement rate in quality of life
(69% vs 44% ,RR=1.57,95%CI: 1.42-1.74, P<0.00001). As for safety, there was no significant difference between
the two groups in the incidences of nausea and vomiting (35% vs 34%, RR=1.01, 95%CI: 0.87-1.18, P=0.88),
leucopenia (38% vs 38%, RR=1, 95%CI: 0.87-1.15, P=0.99), and renal impairment (18% vs 20% , RR=0.86,
95%CI: 0.43-1.74, P=0.68). Conclusions: Endostar combined with platinum by intraperitoneal perfusion is
effective for malignant serous effusions, and patient quality of life is significantly improved without the incidence
of adverse reactions being obviously increased.
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Introduction

Malignant serous effusions (MSE) are one of the
common complications in patients with advanced cancer,
with serious impact on systemic antitumor treatment
and quality of life, suggesting a poor prognosis for
patients. Currently there are no standard treatment
patterns or reference guide for malignant serous effusions
(Barni et al., 2001), making treatment a difficult task.
Usually treatment strategy of MSE is to perform cavity
puncture for drainage of the fluid and perfuse into the
cavity with drugs to inhibit MSE generation, but the
overall effect is poor. Many studies have confirmed that
vascular endothelial growth factor (VEGF) and matrix
metalloproteinase (MMPs) are two important factors that
are involved in the formation of MSE. Compared with
benign effusions, VEGF was significantly increased in
MSE (Verheul et al., 2000; Zhou et al., 2009), in which
MMPs can also result in ascites formation by promoting

VEGEF release (Becker et al., 2006; Tamsma, 2007), the
research progress in above mechanism prompted anti-
VEGF become a new therapeutic strategy for MSE. Study
found that intraperitoneal perfusion of bevacizumab (A
kind of anti-VEGF humanized monoclonal antibody)
shows curative effect either as monotherapy or combined
with other chemotherapeutic drugs (Kobold et al., 2009).
However, because bevacizumab is an expensive imported
targeted drug with difficult clinical application, it is
necessary to seek more economical and effective anti-
VEGF alternative drugs.

Endostar (Chemical name: recombinant human
endostatin) is a new anti-tumor drug targeting to
vessels developed by China. Endostar shows potent
inhibition on neovascularization (Liu et al., 2015),
and its mechanisms are associated with decreasing the
expression of VEGFR-2, MMPs, TGF-B1, HIF-1a
and bFGF (Ling et al., 2007; Lu et al., 2008; Wu et al.,
2014). When combined with cisplatin, Endostar showed
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enhanced anti-cancer effect in esophageal cancer and lung
cancer (Xu et al., 2014; Fan et al., 2015). Furthermore,
Endostar inhibits ascites formation and prolongs survival
in malignant ascites mouse models (Wei et al., 2015) and
acquired 45%~100% effective rates in MSE patients when
Endostar was admmonistrated through intraperitoneal
perfusion combined with platinum (Yan et al., 2012).
However, the related studies are single center RCTs with
small sample size, and among each study, the treatment
programs were confused and had no reference standard
and consistent observation index. This study aims to
perform a meta-analysis to evaluate effectiveness and
safety of intraperitoneal perfusion of Endostar combined
with platinum in malignant serous effusions.

Materials and Methods

Inclusion criteria of literature

The literatures selected for inclusion met the following
criteria: published randomized controlled trial of Endostar
combined with platinum intraperitoneal perfusion therapy
in malignant serous effusions. The experimental group
received Endostar plus platinum and control group
received platinum alone. No chemotherapy, radiation or
interventional therapy was performed simultaneously.
The full text provided effective and safety indicators
such as objective response rate [complete response (CR)
+ partial response (PR)], Karnofsky performance status
(KPS) (behavioral state) score, adverse reactions and other
outcome indicators.

Exclusion criteria of literature

Exclusion criteria were as follows (1) Review, case
reports, animal experiments and basic research; (2) Subject
information was not complete; (3) Repeated reports; (4)
Non-random studies without control group.

Literature search

An electronic search was performed on scientific
literature published in the databases of PubMed,
EMBASE, web of science, Wanfang, CNKI, VIP and
CBM. Meanwhile, manually search was performed on
reference literatures of reviews. The search was performed
using the following English retrieval words: Endostar;
recombinant human endostatin; hydrothorax; ascites;
pericardial effusion; pleural effusion; peritoneal effusion;
serous effusion. The retrieval time was up to December
8,2014.

Data extraction and quality evaluation

The quality of included literature was evaluated using
Risk of bias evaluation criteria of Cochrane Handbook
for systematic reviews of interventions (Version 5.3),
and the detailed content was as follows: (1) Random
allocation scheme; (2) Allocation concealment; (3)
Blind method; (4) The data integrity; (5) There was no
selective reporting of results; (6) Other sources of bias.
The quality evaluation was carried out independently by
two researchers, and disagreement between the reviewers
was settled by discussion. The entries are divided into
three grades: full, unclear and incomplete. There were 6
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“full” in entries was classified as “A” grade, there were 1
or more “unclear” was classified as “B” grade, and there
are 1 or more “incomplete” was classified as “C” grade.

Statistical analysis

Meta-analysis was performed using RevMan 5.3
software provided by Cochrane collaboration network. If
homogeneity exist among studies then fixed-effect model
was applied. If there is obvious inter-study heterogeneity,
random-effect model was applied to analyze the sources
of heterogeneity and to judge the publication bias
through the funnel plot. The pooled effects of this study
were expressed using RR and 95% confidence interval
(CI). P<0.05 was considered the statistically significant
difference.

Results

Literature selection

A total of 535 literatures were identified by first
screening. Firstly, through extensive reading the title and
abstract, reviews, case reports, duplicated reports, animal
experiments, and papers with the irrelevant subject or
without conformity to the inclusion criteria were excluded,
with 58 remaining literatures. After careful reading of the
text, 33 literatures were further excluded, including non
randomized trials, studies without control group, patients
with systemic chemotherapy and intervention measures
inconsistent with criteria. Eventually, 25 RCTs remained
for meta-analysis, including 1523 patients, with 749 cases
in the experimental group and 774 cases in the control
group. The flow chart of literature screening process is
shown in Figure 1, and the basic characteristics of the
study are shown in Table 1.

Methodological quality assessment of the study

All studies referred to the random grouping, data
integrity, the non-selective reporting. Among all 25
studies, 8 studies described using a random number table
for grouping, 4 studies using random digit grouping
method, 1 study by envelope method, and other 12 studies
did not describe the detailed grouping methods. All studies
did not describe the implementation of the blind method,
and other sources of bias were not clear. The quality of all

Literatures identified through database searching (n = 535) ‘

Literatures were deleted through extensive
reading the title and abstract and referring to the
inclusion and exclusion criteria (n =477)

Literatures after preliminary screening (n = 58)

Literatures excluded after reading text (n =33)
Non-random studies (n = 12)
Lacking of control {n =6)
Inconsistent intervention measures (n = 14)
Systemic chemotherapy (n =1)

Literatures after secondary screening (n =25)

Atotal of 25 RCTs remained for meta-analysis,
including 1523 patients, with 749 cases in
experimental group and 774 cases in control group

Figure 1. Flow Chart of Literature Search. RCTs,
Randomized Controlled Trials
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Table 1. General Characteristics of Included Clinical Trials

. Effusion Cases . Outcome
Studies type Tumor type (T/C) Endostar Chemotherapy Duration measure
Zhao et al., 2014 Pleqral and  Multiple 23/22 45 or 60mg/w Cisplatin 40mg or AW 1,2,3,
peritoneal cancers 60mg /w 4,5
Yue et al., 2014 Pleural C];Erc‘gr 43/43 60mg/w  Cisplatin 60mg/w  2-3W  1,2,3,4,
Lung . .
Lu,2014 Pleural 30/30 45mg/w Cisplatin 100mg/w 2W 1,3,4
cancer
Lung . .
Huang, 2014 Pleural 25/25 60mg/w Cisplatin 50mg/w — 1,3,4,5,
cancer
Xiao et al., 2014 peritoneal  Multiple 55, 60mg/time, - Cisplatin 40meg/ oy 5y s,
cancers interval 3d time, interval 3d
Zhen et al., 2013 Pleural ~ ultiple gy 6q  O0meftime, - Cisplatin 30-40me/ 4 o0y 5y,
cancers interval 3d time, interval 21d
Yang Y et al., 2013 Pleural CEE’C‘fr 2121 60mg/w  Cisplatin 40mg/w 3W 1,3,4,5,
Lung 7.5mg/m2/ Nedaplatin
Yang K, 2013 Pleural cancer 28/28 time.d1.7.14 100mg/d, d1,7,14 2 cycle 1,4,5,
Multiple 45mg/d, Cisplatin 40mg/d,
Kang et al., 2013 Pleural cancers 30/30 d147 1258 1 cycle 1,4,5,
. . Cisplatin 20-60mg/
Hang et al., 2013 Pleural Multiple 20/20 §0mg/t1me, m2/time, interval 1-3 times 1,4,
cancers interval 3d 34
Yao etal., 2012 Plewral  MUPIe 3650 4smgime  Nedaplatin 40me/ _ 1,3,4,
cancers time
Pleural and Cisplatin 40mg/ At least
Xue, 2012 peritoneal — 28/28 30mg/w m2/W 6W 1,
Lung . .
Shen et al., 2012 Pleural cancer 40/40 60mg/w Cisplatin 40mg/W 3w 1,3,4,
Miao and Kong, 2012 Pleural Lung 2424 45.60mglw  Cisplatin 40mg/ 3W 1
cancer m2/W
. Lung . .
Liu and Wang, 2012 Pleural cancer 30/30 120mg/w Cisplatin 120mg/W — 1,3,4,5,
Jiang, 2012 Pleural Lung 30/30 30mg/w Cisplatin 60mg/ 2W 1,34,
cancer m2/W
Zhen et al., 2011 Pleuraland — Multiple 5,5 ¢ 0oy, Clsplatin 60mg/ 12W 1,
peritoneal cancers m2/W
Mao et al., 2011 Pleural  Multiple 55 60mg/w Cisplatin 40mg/ oW 1,
cancers m2/W
Li, 2011 Pleural Lung 21721 45mg/w Cisplatin 60mg/ 3W 1,
cancer m2/W
Hang et al., 2011 Serqus Multiple 23136 30-_60mg/ Clsplatlr} 20-80mg/ W 1.
cavity cancers time time
Feiand Yang, 2011 Tieuraland  Multiple 5, 40 60mg/w  Cisplatin 40mg/W 2W 1,3,4
peritoneal cancers
. Lung Carboplatin
Liuetal., 2011 Pleural cancer 23/23 45mg/w 400me/W 4W 1,4,
Li Wetal., 2010 Pleural Lung 32/32 30mg/w Cisplatin 40mg/ 3W 1,
cancer m2/W
LiJPetal., 2010 Pleural - 33/34 30mg/w Cisplatin 40mg/ 3W 1,4,5,
m2/W
Huang, 2010 Pleural Lung 18/18 45mg/w Cisplatin 60mg/ 3W 1,2,3,
cancer m2/W

Note: 1 Response rate of effusions; 2 Improvement rate in quality of life; 3 Incidence of nausea and vomiting; 4 Incidence of hepatic and renal
impairment; 5 ECG changes. “—" indicates index which did not describe in studies. T: experiment group; C: control group. d: days. W: week
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the literatures was strictly evaluated as “B” grade, with
the moderate risk of bias (Table 2).

Meta-analysis

Response rate of effusions: Meta-analysis was carried
out using fixed-effect model and showed no statistical
heterogeneity (P=0.96, ,=0%) between the 25 studies.

Experimental  Control Risk Ratio Risk Ratio

The results showed that the difference in response rates
was statistically significant difference between Endostar
combined with platinum group and platinum alone group
(76% vs.47%,RR=1.63,95% CI: 1.50-1.78, P<0.00001)
(Figure 2).

Life quality improvement rate: There were no
statistical heterogeneity (P=0.8,1,=0%) among 18 studies
by meta-analysis using fixed-effect model. The results
showed that the difference in life quality improvement

Study or Subqroup _ Events _ Total Events Total Weight M.H,Fixed, 95% Cl MH, Fixed, 95% CI
Fei ZH 2011 25 32 21 38 54%  14101.01,199) ~ E f oy
Hang LM 2011 19 23 20 36 44%  149(1.05,210) — rate between the two grOupS was Statlstlcally Slgnlﬁcant
Hang ZC 2013 1720 12 20 34%  142(095,212) —
Huang J 2010 14 18 8 18 23% 175[099,310] —
::s;g;zgf;‘ SRS S o :? s ;;} Experimental  Control Risk Ratio Risk Ratio
Kang LY 2013 2% 30 16 30 5% 15000321 — ?::ﬂz:-] 021051|:bqroun Evenzlg Tol;zl Even;: Tm;; w;.:: MA:i ;;:au 29:;%]2; 4 Fixed, 95% 1
LiJP 201 2 16 34 44%  167(1.12,249) — :
rivoedes A 139:1“'323} - Huang J 2010 14 18 10 18 39%  140[087,227) 1
Luw 2010 % 32 4 32 4% 170016278 e Jiang B 2012 1830 11 30 43%  164[0.94,285) —

' - Kang LY 2013 6 30 18 30 71%  144[1.04,200) —

X201 1 [1.01
Lux 012 o X B o323 20000399 [ LiJP 2010 2 33 14 3 54%  162[1.01,259) —
Liu ZC 2011 19 23 13 23 37%  146[098,219] oo A A o it —
LuHL 2014 23 30 130 31%  208[1.26,3.48) e ! ——
Mao LW 2011 20 45 18 45 51%  161[1.06,245) — t‘“x""zzn""zﬂ g gg 1; gé é;i fg; [3 ggfggl |
Miao H 2012 19 24 11 24 3% 173[1.07,279) — PRt R A o [‘ ol 761
Shen 0 2012 33 40 19 40 54%  174[1.22,248) — s BN bk ambiear
Jiaof 200 A S D S (Bl o by e — Shen 6 2012 % G i1 a0 o ieporsra -
Xue H2012 2 28 12 28 34% 183115293 — ' _
Yang K2013 25 28 20 28 59% 119093153 = oVt JE D St {‘3 ?ggfgi
Yang Y2013 17 9 21 25% 189[1.11,323 — g
Yao GH 2012 23 30 11 30 31%  209[1.26,3.48) — \‘13"9‘2‘;7;'01132 }g ?o 1; §:] ;i: ;gs [g g;,f::l ]
Yue GJ 2014 3% 43 2 43 59% 1.71(1.23,239 =n M noon e on e 179{1 ulzsa}
Zhao WY 2014 18 23 9 22 26% 181(1.11,330 — .
ZhenLP 2011 16 25 10 25 28% 160 :u 91:251} — Zhao v 2014 20023 13 22 52%  147(1.00.216) -
ZhenGH 2013 43 80 31 B0 87% 1390104 1.86) — Zhen GH 2013 45 B0 36 60 141%  125(097,161)
Total (95% CI) 749 774 1000%  1.63[1.50,1.78) ' 71'0«“: (95~|cn 207 515 258 567 1000%; (15([142,174) ¢
Total events 570 362 otal events
Heterogeneity. Chi*= 13.28, df = 24 (P = 0.96); F= 0% Chi*=11.93, df=17 (P = 0.80); = 0% 001 100
5 ' 0.005 01 10 200 Testfor overall effect Z= 8.5 (P < 0.00001)

Testfor overall effect Z= 11.32 (P < 0.00001) Favours [experimental] Favours [control]

Figure 2. Forest Plot for Comparison of Response
Rate in Endostar Combined with Platinum Versus
Platinum Alone for Treating MSE. MSE, Malignant
Serous Effusions

0.1 10
Favours [experimental] Favours [control]

Figure 3. Forest Plot for Comparison of Life Quality
Improvement Rate in Endostar Combined with
Platinum Versus Platinum Alone for Treating MSE.
MSE, Malignant Serous Effusions

Table 2. Methodological Quality Assessment Included in Studies

Studies Random method C?iii?iiit Blind Outcome data iiltecf)tri;: Oth(e):; E?;;Ces
Zhao et al., 2014 Unclear Unclear Unclear Integrity No Unclear
Yue et al., 2014 Random number Unclear Unclear Integrity No Unclear
Lu,2014 Random number table Unclear Unclear Integrity No Unclear
Huang, 2014 Unclear Unclear Unclear Integrity No Unclear
Xiao et al., 2014 Random number Unclear Unclear Integrity No Unclear
Zhen et al., 2013 Unclear Unclear Unclear Integrity No Unclear
Yang Y et al., 2013 Random number Unclear Unclear Integrity No Unclear
Yang K, 2013 Unclear Unclear Unclear Integrity No Unclear
Kang et al., 2013 Random number Unclear Unclear Integrity No Unclear
Hang et al., 2013 Unclear Unclear Unclear Integrity No Unclear
Yao et al., 2012 Random number table Unclear Unclear Integrity No Unclear
Xue, 2012 Random number table Unclear Unclear Integrity No Unclear
Shen et al., 2012 Random number Unclear Unclear Integrity No Unclear
Miao and Kong, 2012 Unclear Unclear Unclear Integrity No Unclear
Liu and Wang, 2012 Unclear Unclear Unclear Integrity No Unclear
Jiang, 2012 Random number table Unclear Unclear Integrity No Unclear
Zhen et al., 2011) Unclear Unclear Unclear Integrity No Unclear
Mao et al., 2011 Random number Unclear Unclear Integrity No Unclear
Li, 2011 Random number table Unclear Unclear Integrity No Unclear
Hang et al., 2011 Unclear Unclear Unclear Integrity No Unclear
Fei and Yang, 2011 Unclear Unclear Unclear Integrity No Unclear
Liuetal., 2011 Unclear Unclear Unclear Integrity No Unclear
LiWetal., 2010 Unclear Unclear Unclear Integrity No Unclear
LiJPetal., 2010 Random number table Unclear Unclear Integrity No Unclear
Huang, 2010 Random number table Unclear Unclear Integrity No Unclear
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(69% vs.44%,RR=1.57,95% CI: 1.42-1.74) (Figure 3).

Rate of adverse effects: Meta-analysis using the
fixed-effect model showed that 16 studies reported the
occurrence of nausea and vomiting, with no statistically
heterogeneity among results of different studies (P=0.9,
1,=0%). The results showed that the difference in nausea
and vomiting between the two groups was not statistically
significant (35% vs. 34%, RR=1.01, 95%CI: 0.87-1.18,
P=0.88) (Figure 4).

Experimental Control Risk Ratio Risk Ratio

Study or Subaroup _Events _ Total Events Total Weight M.H, Fixed, 95% Cl M.H, Fixed, 95% CI
FeiZH 2011 17 32 20 38 108%  1.01(0.65,157) I_

Hang ZC 2013 9 20 8 20 47% 113(055,232) T

Huang J 2010 15 18 16 18 94%  094[0.72,1.22) =

Huang L 2014 125 125 06% 100[007,1512)

Jiang B 2012 16 30 17 30 100%  0.94[0.60,1.49) T

LiuX 2012 7% 5 30 29% 1.40[0.50,392) T

Liu ZC 2011 6 2 7023 41%  0.86(0.34,216) ==

LuHL2014 5 30 5 30 29% 1.00[0.32,310) — T

Shen Q2012 8 40 6 40 35% 1.33[0.51,349) N S

Xiao F 2014 8 35 10 41 54% 094(042,211) S

Yang K 2013 4 28 13 28 77%  031(011,083) —

Yang ¥ 2013 6 2 42 24%  150(0.49,4.56) o

Ya0 GH 2012 5 30 5 30 29% 1.00(032,310) e —

Yue GJ 2014 74 6 43 35% 117(043,319) e

Zhao WY 2014 14 23 13 22 78%  1.03(064,166) -1

Zhen QH 2013 42 60 36 60 212%  1.17(0.90,152) -

Total (95% Cl) 488 499 100.0%  1.01[0.87,1.18] 4

Total events 170 172

Heterogeneity: Chi*= 858, df= 15 (P = 0.90); = 0% b 700

0.1 10
Test for overall effect Z= 0.15 (P = 0.88) Favours [experimental] Favours [control]

Figure 4. Forest Plot for Comparison of Nausea and
Vomitting Reaction Rate in Endostar Combined with
Platinum Versus Platinum Alone for Treating MSE.
MSE, Malignant Serous Effusions

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M.H, Fixed, 95% CI M-H, Fixed, 95% CI
FeiZH 2011 14 32 16 38 72% 1.04[060,1.79) -
Hang ZC 2013 8 20 720 34%  1.14[051,255) T
Huang L 2014 5 25 4 25 20% 1.25(038,412) N
Jiang B 2012 " 30 1230 59%  092(048,1.74) G
Kang LY 2013 4 30 5§ 30 25% 080(0.24,269) I
LiJP 2010 10 33 734 34%  1.47(064,3.41) -T—
Liux 2012 14 30 13 30 64%  1.08(062,1.89) T
Liu ZC 2011 5 23 6 23 29%  083(0.30,235) — T
LuHL2014 13 30 1430 69%  093[053,1563) -1
Shen @ 2012 10 40 8 40 39%  1.25(0.55,284) e
Xiao F 2014 8 35 12 41 54%  0.78(0.36,1.69) — T
Yang K 2013 10 28 1228 59%  0.83(0.43,161) —r
Yang Y 2013 10 21 8 21 39% 1.25(062,253 T
Yao QH 2012 13 30 14 30 69% 093(053,163] -
Yue GJ 2014 10 43 8 43 39% 1.25(055,286] T
Zhao WY 2014 15 23 14 22 70% 1.02(066,158) 1T
Zhen QH 2013 42 80 46 60 226%  091(0.74,1.13) -
Total (95% CI) 533 545 100.0%  1.00[0.87,1.15] L
Total events 202 206
Heterogeneity: Chi*=3.91, df= 16 (P = 1.00); = 0% T 00

01 10
Testfor overall eflect: 2= 0.02 (P = 0.99) Favours [experimental] Favours [control]

Figure 5. Forest Plot for Comparison of Leukopenia
Rate in Endostar Combined with Platinum Versus
Platinum Alone for Treating MSE. MSE, Malignant
Serous Effusions
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There were 17 studies which reported the occurrence
of leukopenia, with no statistically heterogeneity among
results of different studies (P=1, [,=0%). The results
showed that the difference in leucopenia between the
two groups was not statistically significant (38% vs.38%,
RR=1,95%CI: 0.87-1.15, P=0.99) (Figure 5).

There were 4 studies which reported occurrence of
renal damage, and the damage extent was I - II degree.
There was no statistically heterogeneity among different
studies. (I,=0%, P=0.92). Meta-analysis was performed
using fixed-effect model, and showed that the difference in
renal damage between the two groups was not statistically
significant (18% vs. 20%, RR=0.86, 95%CI: 0.43-1.74,
P=0.68) (Figure 6).

Experimental  Control 0dds Ratio 0dds Ratio
Study or Subqroup _ Events _ Total Events Total Weight M.H.Fixed. 95% Cl M.H, Fixed, 95% CI
Hang ZC 2013 7 20 6 20 232% 1.26(0.33,4.73 |
LiJP 2010 103 134 57% 1.03(006,17.20)
Xiao F 2014 3 35 5 41 251%  068(0.15,3.05 -
Yang K 2013 10 28 12 28 460%  074[0.25,217) — -
Total (95% CI) 116 123 100.0%  0.86 [0.43,1.74] -
Total events 2 24
Heterogeneity: Chi*= 0.50, df= 3 (P = 0.92); F= 0% b Y] 0 100

Testfor overall effect 2= 042 (P = 0.68) Favours [experimental] Favours [control]
Figure 6. Forest Plot for Comparison of Renal
Impairment Rate in Endostar Combined with

Platinum Versus Platinum Alone for Treating MSE
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Figure 7. Funnel Plot for Comparison of Response
Rate in the Endostar and Control Groups

Table 3. The Results of Response Rate Subgroup Analysis Summery Statistics

Subgroup Literature number Heterogeneity test RR value Response rate 95%Cl1
I P value Experiment Control ~ Lower Upper
group group limit limit
Endostar dose
30mg/w 5 0% 091 1.7 79% 47% 14 2.06
45mg/w 6 0% 0.78 1.76 79% 45% 145 2.14
60mg/w 8 0% 0.99 1.62 74% 46% 14 1.88
=90mg/w 2 0% 0.32 1.51 66% 43% 1.15 1.99
Endostar interval
3d 3 0% 0.93 1.51 75% 49% 1.19 1.91
1w 19 0% 09 1.67 76% 46% 1.51 1.85
21d 1 — — — 72% 52% — —
Endostar duration
<2W 6 0% 0.86 1.58 74% 47% 1.33 1.88
>2W 13 0% 0.62 1.61 79% 49% 144 1.81
Platinum drugs
Cisplatin 22 0% 1 1.65 75% 46% 1.51 1.81
Nedaplatin 2 80% 0.03 1.52 83% 55% 0.82 2.85
Carboplatin 1 — — — 83% 57% — —

Note: RR, relative risk. “—” indicates index which did not describe in studies. d: days. W: week. CI, confidence interval
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Subgroup analysis of response rate: Subgroup analysis
on control rate of effusions showed that Endostar at dose
of 45 mg/times (RR=1.76), treatment interval of 7 days
(RR=1.67), treatment duration <2 weeks (RR=1.58),
treatment duration >2 weeks (RR=1.61), combined
cisplatin subgroups (RR=1.65) all had RR values close to
or higher than the summery results (RR=1.63) (Table 3).

Publication bias

The funnel plot analysis was performed on the included
studies with the efficiency as the index. The results showed
that the scattered points were distributed on both sides
of the line and were close to the top of the funnel. The
distribution was almost symmetric (Figure 7). The results
indicate that there is little possibility of publication bias.

Discussion

Since the clinical application of Endostar, combined
treatment with Endostar and platinum has been widely
used in malignant serous effusions, achieving satisfactory
results. However, due to little sample size and inconsistency
in research design, interventions measures and observation
index, there are many inconclusive problems on
Endostar combined with platinum MSE therapy about
dose, treatment interval and period, curative effect and
adverse reactions. This study performed comprehensive
quantitative analysis to explore the value of Endostar in
the treatment of MSE.

A total of 25 RCTs were included in this study, with
749 cases in the experimental group and 774 cases in
the control group. Meta-analysis showed that Endostar
combined with platinum group has higher response rate
(76%) than platinum single drug group (47%) (1.63 fold,
P <0.00001) and higher quality of life improvement rate
(69%) than platinum single drug grouop (44%) (1.57
fold, P<0.00001). This indicates that the effusions control
efficiency and the patients’ quality of life improvement
was better than in experiment group than the control group.
There was no significant difference between experiment
group and control group in the incidence of nausea and
vomiting (35% vs. 34%), white blood cell reduction
(38% vs.38%) and renal function damage (18% vs.20%)
(P>0.05).In a retrospective study of Ma Qian (Ma, 2014)
including 43 cases of malignant hydrothorax and ascites
patients, the response rate of bevacizumab combined with
cisplatin group was 1.66 times of the cisplatin group (80%
vs.48%, P < 0.05). Therefore, combinations of Endostar
or bevacizumab with cisplatin are superior to cisplatin
monotherapy in the therapeutic efficacy of MSE, with
similar efficiency between Endostar and bevacizumab.
However, Endostar is more readily available and cheaper
than bevacizumab in clinical practice, and is worth of
clinical application.

There is no unified standard in Platinum drug type
combined with Endostar, optimal dose, optimal treatment
interval and duration of Endostar in the treatment of MSE.
This study investigated these questions respectively. In
included studies, combined Endostar and platinum group
(Endostar dose: 30-60mg/time) can achieve 53-83%
response rates in MSE, with highest RR value in 45 mg
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dose group (6 RCTs, RR=1.76), second highest RR value
in 30 mg dose group (5 RCTs, RR=1.7), and third highest
RR value in 60 mg dose group (8 RCTs, RR=1.62). The
RR values of 30 mg dose group and 45 mg dose group
were slightly higher than the aggregate results (1.63), but
no obvious dose effect relationship was found among these
data. This suggests that Endostar ar 45mg/time may be
the most appropriate dose. A single large dose of Endostar
is rare in clinical practice. In our results only 2 studies
were included with single dose of Endostar more than
90 mg/time, with no significant increase in response rate
(RR=1.51), so is not recommended routinely. Compared
with the RR value of pooled results (RR=1.63),RR value
with treatment interval of 3 days (3 RCT, RR=1.51) was
significantly decreased and RR value with treatment
interval of 1 week (19 RCT, RR=1.67) was significantly
increased. Therefore Endostar treatment interval of 1 week
is usually recommended in clinical practice. RR value in
treatment time <2 weeks (6 RCTs,RR=1.58) was similar to
that in treatment time >2 weeks (Most study was 4 weeks,
13 RCTs, RR=1.61). This indicates that treatment time
length may have no significant effect on response rate,
and 2-4 weeks is appropriate and is usually recommended,
adjusted based on severity of illness, tolerance and the
compliance of the individuals. The RR value of Endostar
combined with cisplatin (22 RCTs,RR=1.65) was similar
to that of summary results (25 RCTs, RR=1.63). The
therapeutic effect of Endostar combined with second
generation platinum (2 RCTs combined with nedaplatin,
1 RCT combined with carboplatin) does not seem to be
superior to that of cisplatin, therefore in clinical, cisplatin
treatment is preferred due to lower costs and adverse
reactions similar to second generation platinum.

There are some limitations in this study: 1 The majority
of the literatures only referred to the random words, and
the specific random methods was not described, so the
random method may not be sufficient. 2 All RCTs did not
describe the allocation concealment and blind method,
which may lead to the bias in intervention implementation
or the outcome measure, thereby reducing the reliability
of the results. 3 The inconsistency in treatment dosage and
time of platinum and Endostar may affect the outcome. 4
Tumor location in included patients was not completely
consistent, and the initial treatment and retreatment
conditions of effusion patients was not clear, so stratified
analysis can not be applied in the measured observation
index. 5 Most of the trials did not perform follow-up,
and were terminated when the therapeutic effects were
observed, so it is lack of long-term efficacy such as
duration of efficacy and overall survival data. We hope the
future clinical research can further improve the quality of
method, especially the implementation of random scheme
and blind method, and also can optimize the above test
methods and experiment design.
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