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Abstract

Objectives

Different intrathoracic perfusion therapeutic regimens are available for non-small cell lung cancer
(NSCLC) with malignant pleural effusion (MPE). Antiangiogenic agents are often used to control
MPE, and the results are satisfactory. Here, we performed a network meta-analysis to reveal optimal
combinations of antiangiogenic agents and chemical agents and demonstrate their effectiveness and

safety.

Design

Systematic review and network meta-analysis (NMA).

Data sources
PubMed/Medline, Embase, Cochrane, Web of Science, Wanfang, VIP Database (CQVIP) and Chinese
National Knowledge Infrastructure (CNKI) were searched from inception to May 2023. Eligible studies

were randomized controlled trials that reported on curative effect in MPE.

Data extraction and synthesis

The Cochrane Collaboration tool was used to assess risk of bias. The consistency was evaluated by
examining the agreement between direct and indirect effects. NMA was performed and the ranking
probabilities of being at each possible rank for each intervention were estimated. Comparison-adjusted

funnel plots were obtained to assess publication bias.

Results

A total of 46 studies were included in the analysis. Among them, we included a total of 7 interventions.
A total of 3026 patients participated in this analysis. According to the results of the network meta-
analysis, some antiangiogenic agents combined with chemotherapy regimens improved ORR, DCR and
QOL. The rank probabilities suggested that in terms of ORR, DCR and QOL, Endo + LBP was the

first-ranked intervention.
Conclusion
Administration of antiangiogenic agents plus chemical agents significantly improved the clinical

response and quality of life. In addition, Endostar plus lobaplatin was the most effective combination.

PROSPERO registration number
CRD42021284786

Keywords NSCLC - MPE - Antiangiogenic agents - Thoracic perfusion - Network meta-analysis
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Strengths and limitations of this study

Antiangiogenic agents plus chemical agents can improve the control rate of MPE via thoracic
perfusion. However, the optimal choice remains unclear.

Comparison of the efficacy and safety of seven different interventions by performing a network meta-
analysis.

To the best of our knowledge, this is the most comprehensive network meta-analysis which includes all
the available data of comparative studies.

No closed loop is formed in network graph.

More well-designed randomized control trials are needed due to the lack of diversity of drug

combinations of included studies.
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Introduction

Malignant pleural effusion (MPE) is the accumulation of exudative fluid in the pleural cavity as a
result of malignancys; it is usually caused by malignant infiltration of the pleura and often results in
dyspnea, chest tightness and shortness of breat(1). According to Global Cancer Statistics released by
GLOBOCAN in 2020, lung cancer is the leading cause of cancer deaths worldwide and accounts for
the most common cause (approximately 35.6%) of MPE (2),(3). Studies have revealed that lung cancer
combined with MPE has a worse prognosis than other malignant tumors, with a median survival of 3.3
months (4). Traditional treatments for MPE include pleurodesis, indwelling pleural catheters and
thoracic perfusion of chemotherapeutic agents (4). Currently, with various antiangiogenic agents being
approved for cancer treatment, antiangiogenic therapy for MPE has attracted increasing attention.

Vascular endothelial growth factor (VEGF), a proangiogenic factor, has a prominent role in tumor
angiogenesis, host vascular endothelial cell activation, malignant proliferation and metastasis (5). High
expression levels of VEGF have been confirmed in the serum of patients with cancer and in malignant
pleural effusions. Antiangiogenic agents (bevacizumab and Endostar) have been approved for MPE
treatment, and the results are satisfactory.

Bevacizumab, a humanized monoclonal antibody with high binding affinity to VEGF, blocks
VEGEF signaling and decreases the formation of pleural effusion (6). Endostar is a modified and
recombinant human endostatin (Rh-endostatin). It is now a common angiogenesis antagonist and has
been widely used in clinical practice to treat a wide range of tumors (7).

There have been several studies on the efficacy of intrapleural perfusion with antiangiogenic
agents combined with chemotherapy in the treatment of malignant pleural effusion (8),(9), (10), (11),
but comparisons between multiple schemes are lacking, and the results are inconsistent. Notably, there
are no guidelines for the treatment of MPE; hence, we performed this systematic review and network
meta-analysis to identify the optimal combination strategy to aid clinical decision-making. In addition,
we used a single-arm meta-analysis to evaluate the therapeutic effect of bevacizumab combined with
chemotherapy and Endostar combined with chemotherapy on malignant pleural effusion in NSCLC

patients.
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Materials and methods
Registration and guidelines

The protocol of this systematic review and network meta-analysis has been registered in
PROSPERO (CRD42021284786). The reporting of this network meta-analysis follows the Preferred
Reporting Items for Systematic Reviews statement for Network Meta-analyses (PRISMA-NMA)
(PRISMA NMA Checklist) (12).

Search strategy and eligibility criteria

We searched electronic databases, including PubMed/Medline, Embase, Cochrane, Web of Science,
Wanfang, VIP Database (CQVIP) and Chinese National Knowledge Infrastructure (CNKI), from
inception to May 25, 2023, using the following keywords: "Endostar", "recombinant human
endostatin", "Rh endostatin", "yh-16"; "Bevacizumab"; "Lung Neoplasms"; "Pleural Effusion,
Malignant" and "Drug Therapy". In this search, there were no restrictions on the language or
publication date. Publications were considered eligible based on the following criteria: 1) the study
design was a randomized controlled trial (RCT); 2) the study participants were adult patients who had a
clear histopathological diagnosis of NSCLC with pleural effusion; and 3) study participants in the
experimental group or the control group received pleural perfusion of bevacizumab plus chemical
agents, Endostar plus chemical agents or chemical agents alone. During treatment, no patients received
systematic chemotherapy, chemoradiotherapy, hyperthermia, or other traditional Chinese medicine
injections; and 4) the studies included the objective response rate (ORR) and disease control rate
(DCR). Furthermore, nonclinical controlled trials, literature reviews, duplicate publications, case
reports, animal research papers, conference abstracts, systematic reviews and meta-analyses, and

studies with insufficient information for data extraction were excluded.

Types of Outcomes

Outcomes included the ORR, DCR, quality of life (QOL), and adverse reaction rate. The included
articles were required to have ORR and DCR outcomes. Referring to previous evaluation criteria (13),
we integrated the clinical response criteria as follows: (1) a complete response (CR) occurred when
effusion disappeared for more than four weeks; (2) a partial response (PR) occurred when effusion was
reduced >50% for more than four weeks; (iii) stable disease (SD) was defined as reduced effusion
<50% or increased effusion <25%; and (4) progressive disease (PD) was effusion increased >25%
along with other signs of progression or symptomatic reaccumulation of the fluid requiring repeat
treatment. The outcome was calculated as follows: ORR= CR + PR; DCR= CR + PR +SD. QOL was
measured by the Karnofsky performance score (KPS). Improved (KPS increased by more than 10
points) and stable (KPS changed by less than 10 points) levels were considered to indicate efficacy.
The safety outcomes included adverse reactions, such as myelosuppression, hypohepatia and

gastrointestinal effects (regardless of the severity (any grade or grade 3 or more)).

Data extraction and quality evaluation

The required data were independently extracted by two reviewers, and the quality assessment of
the studies was performed afterward. For eligible studies, the following data were extracted: the first
author, study year, proportion of males, mean age, treatment plan, performance status, ORR, DCR,
QOL, incidence of treatment-related adverse events (TRAEs) and grade 3 or higher treatment-related

adverse events (>grade 3 TRAEs) related to treatments. The risk of bias for each trial was assessed
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using the Cochrane risk of bias method (14), which includes random sequence generation, allocation
concealment, blinding to allocated interventions, missing outcome data, selective outcome reporting,
and other concerns. Then, an overall judgment was made (low risk, some concerns or high risk). Any

conflicts were resolved via consultation with the third researcher.

Statistical analysis

The primary outcome of this study was the ORR. Secondary outcomes were DCR, QOL and
TRAE:s. Stata 15.0 was used to graphically display the results. The network meta-analysis was
performed using the “rjags” and “gemtc” packages in R version 4.2.3. Using the Markov chain Monte
Carlo method to conduct 4 MCMC chains simultaneously, the number of simulations was set to 5000,
and the number of iterations was set to 20000. The results are shown as odds ratios (ORs) and 95%
credible intervals (Crls). Fixed and random effects models were considered and compared using the
deviance information criterion (DIC). If the DIC difference between the random model and the fixed
model was less than 5, the fixed model was selected (15)). Heterogeneity was assessed between studies
using the 12 statistic. Global and local inconsistencies were unable to be assessed because there were no
closed loops in the network. All treatments were ranked according to the surface under the cumulative
ranking area curve (SUCRA). Higher SUCRA probabilities indicated better treatment effects (16).
Comparison-adjusted funnel plots were employed to assess publication bias. Statistical analyses of the

pooled ORRs were performed using R version 4.2.3.
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Results
Literature search and study characteristics

We identified 5670 records from 7 electronic databases. After removing duplicates, 4442 titles and
abstracts were reviewed, and 130 papers were selected for full-text screening. Finally, 46 studies were
included in the network meta-analysis (Fig S1, (17); (18); (19); (20); (21); (22); (23); (24); (25); (26);
(27); (28); (29); (30); (B1); (32):(33)5(34):(35))5(36)5(37);(38)5(39)5(40); (41) ;(42) ;(43)5(44) (45);
(46);(47); (48):(49); (50); (51):(52),(53); (54); (55):(56); (57) (58)5(59); (60) (61) (62);Studies were
published between 2012 and 2023 and included a total of 3026 patients. The intrapleural administration
therapeutic regimens included Endostar + nedaplatin (Endo + NDP), Endostar + DDP (Endo + DDP),
Endostar + lobaplatin (Endo + LBP), Bevacizumab + DDP (Bev + DDP), DDP, nedaplatin (NDP) and
lobaplatin (LBP). In particular, 32 studies compared Endostar plus chemical agents versus chemical
agents alone, 7 studies compared bevacizumab plus chemical agents versus chemical agents alone, and
7 studies compared chemical agents. The general characteristics of the included studies are presented in
Table 1. The analyses are presented separately for ORRs, DCRs, QOL, TRAEs and > grade 3 TRAE:s.
The TRAEs included myelosuppression, hypohepatia and gastrointestinal effects. The networks of
studies are presented in Fig 1, the league tables and forest plots are shown in Additional file: Fig S2 and
Table S3-11.

Quality Assessment

Fig S3 presents our risk of bias assessments for the studies. Fig S4 presents more details on the risk
of bias assessments. There were 41 RCTs among the 46 studies in the lowest categories of risk of bias
for random sequence generation. None of the studies reported the processes used for allocation
concealment or blinding of outcome assessment; only 1 study mentioned the blinding of participants and

personnel. The outcome data of all studies were complete, and no other sources of bias were reported.

NMA

For the ORR, Endo + LBP and Endo + NDP were significantly better than Bev + DDP, with ORs
and 95% Crls of 0.16 (0.05, 0.53) and 0.25 (0.09, 0.68), respectively. For the comparison of Endostar
combined with chemotherapy regimens, Endo + LBP and Endo + NDP were superior to Endo + DDP,
and the ORs and 95% Crls were 0.19 (0.06, 0.59) and 0.29 (0.11, 0.75), respectively. Except for Endo +
DDP and Endo + DDP, Endostar combined with chemotherapy was superior to some chemotherapy
regimens: Endo + LBP was superior to DDP [OR: 0.05 (0.02, 0.15)], NDP [OR: 5.06 (1.39, 19.02)] and
LBP [OR: 5.69 (2.37, 14.65)]; Endo + NDP was better than DDP [OR: 0.08 (0.03, 0.2)], NDP [OR: 3.28
(1.65, 6.76)] and LBP [OR: 3.73 (1.17, 12.04)]; and Endo + DDP was better than DDP [OR: 0.27 (0.22,
0.33)]. For bevacizumab combined with chemotherapy regimens, Bev + DDP was significantly better at
ORR than DDP [OR: 3.19 (2.11, 4.92)].

The SUCRA rank and probability value results indicated that Endo + LBP (95%) was the most
likely to improve the ORR, followed by Endo + NDP (88%), NDP (48%), Endo + DDP (46%), LBP
(40%), Bev + DDP (33%), and DDP (0.002%) (Fig 2; Table 2).

For DCR, there were no significant differences in the improvement of the DCR between 3 different
Endostar combinations with chemotherapy regimens (Endo + LBP, Endo + NDP and Endo + DDP) or
bevacizumab combined with a chemotherapy regimen (Bev+DDP). Endo + LBP was significantly better
than Endo + DDP, with an OR and 95% Crl of 0.15 (0.02, 0.93). The DCR was ranked for all treatments
by estimating the SUCRA value. The results were as follows: Endo + LBP (95%), Endo + NDP (83%),
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Bev + DDP (51%), Endo + DDP (49%), NDP (41%), LBP (30%), and DDP (1%) (Fig 2; Table 2).

Quality of Life

Nineteen studies reported the quality of life, which constituted five pairs of direct comparisons
involving six interventions (Endo + DDP, Endo + LBP, Bev + DDP, DDP, NDP and LBP). The network
diagram is shown in Fig 1. Compared with DDP alone, Endo + DDP (OR = 0.3, 95% CI [0.22, 0.39]),
Endo + LBP (OR = 0.1, 95% CI [0.02, 0.57]), and LBP (OR = 0.31, 95% CI [0.1, 0.93]) were more
effective in improving quality of life.

After ranking the six interventions based on the SUCRA values, the results were as follows: Endo
+ LBP (95%), Endo + DDP (69%), LBP (63%), Bev + DDP (33%), NDP (29%), and DDP (10%), as
shown in Fig 2 and Table 2.

Safety and toxicity
Safety and toxicity were determined according to any-grade TRAEs and grade greater than or equal
to 3 TRAEs. The adverse reactions mainly included myelosuppression, headache, hypohepatia, renal
insufficiency, gastrointestinal effects, electrocardiographic abnormalities and fever. Among all types of
adverse reactions, the most frequent occurrences were myelosuppressive, hypohepatia and
gastrointestinal effects. The NMA included seven therapeutic regimens for TRAEs of any grade and six
therapeutic regimens for TRAEs of grade greater than or equal to 3 (Fig 1). We did not find statistically
significant differences in myelosuppression or hypohepatia. A single chemotherapeutic agent caused
fewer gastrointestinal reactions.
The probabilities of adverse events were ranked for all treatments by estimating the SUCRA value.
A lower SUCRA value indicated a higher probability of AEs and a poorer treatment regimen. The

corresponding ranking of incidences is shown in Fig 2 and Table 2.

Publication bias

The comparison-adjusted funnel plots are presented in Fig 3. Overall, no distinct asymmetry was
found in the comparison-adjusted funnel plot on the ORR, DCR, QOL, AG-gastrointestinal effects,
AG-myelosuppression, G3-myelosuppression and G3-hypohepatia, indicating no evidence of
publication bias. However, the comparison-adjusted funnel plot on AG-gastrointestinal effects, G3-
gastrointestinal effects and AG-hypohepatia were not symmetric around the zero line, which revealed

that there could be small-study effects.

Single-arm meta-analysis

All studies included in the analysis reported the efficacy response of intrapleural perfusion with
antiangiogenic agents plus chemical agents for NSCLC patients with MPE (Appendix, Fig S5). The
ORRs across the studies varied from 73.8 to 80.4%. The random effects model was used because of
significant heterogeneity (12 = 59%, p <0.01). The analysis showed a pooled ORR of 76.5% (95% CI:
72.5%-80.1%), and the ORR was further analyzed according to different antiangiogenic agent treatment
regimens. Subgroup analysis revealed that the pooled ORRs of Endo + LBP and Endo + NDP were
similar, which were 80.4% (95% CI: 67.3%—-89.1%) and 79.0% (95% CI: 68.8%—86.5%), respectively,
followed by Endo + DDP, which was 76.3% (95% CI: 73.4%-78.9%). Bev + DDP was the worst
intervention among them, with a pooled ORR of 73.8% (95% CI: 57.4%—85.5%).
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Discussion

Currently, to the best of our knowledge, intrapleural perfusion with antiangiogenic agents plus
chemical agents in controlling MPE conferred satisfying clinical outcomes for patients with NSCLC.
Although Endostar/bevacizumab combined with chemotherapy is widely used to treat malignant pleural
effusion, there is a lack of head-to-head direct comparisons to determine the best regimen. Hence, we
performed a network meta-analysis. In this analysis, two antiangiogenic agents and three chemical agents
formed seven treatment regimens to identify which treatment was optimal in achieving higher clinical
responses and QOL and fewer TRAEs. The results suggested the following:

1. Intrapleural administration of Endostar plus lobaplatin was associated with the best ORR and DCR
outcomes, followed by Endostar plus nedaplatin.

2. For the ORR, Endo + LBP and Endo + NDP were significantly more favorable than Bev + DDP,
while there were no significant differences in the efficacy of Endostar plus chemotherapy or bevacizumab
plus chemotherapy with regard to DCR.

Endostar, an endogenous angiogenic inhibitor, can inhibit endothelial cell migration, repress the
neovascularization of tumors, block the nutrient supply of tumor cells, and thus prevent tumor
proliferation and metastasis. In addition, Endostar reduces the permeability of tumor neovascularization,
thereby reducing the production of pleural effusion (63). In 2022, Yimiao Xia et a (8) performed a meta-
analysis that included 55 RCTs with a total of 3379 patients with lung cancer to investigate the efficacy,
safety and cost-effectiveness of Endostar and platinum in controlling MPE. All the studies in the meta-
analysis were published in Chinese. This supported the findings in the current network meta-analysis.

Bevacizumab is another frequently studied antiangiogenic agent and plays an important role in the
treatment of several types of tumors (7)). It can prevent VEGF-induced vascular permeability and tumor
cell migration, thereby reducing MPE (64). Several studies have demonstrated the efficacy and safety of
bevacizumab for the management of MPE. Du et al. compared the efficacy of combined intrapleural
therapy with bevacizumab and cisplatin versus cisplatin alone in controlling MPE. The results revealed
that bevacizumab plus cisplatin improved the ORR from 50 to 83.3%. However, in our meta-analysis,
the pooled ORR of Bev + DDP was 73.8%, and the true efficacy of Bev might have been overestimated.
After a literature search, we found no head-to-head comparison between Bev plus other chemical agents
and the sole administration of chemical agents other than cisplatin. Therefore, more combination
therapeutic regimens still need to be investigated in the future.

MPE is generally considered to be a manifestation of a malignancy in its preterminal stage. Hence,
the interventions are palliative in nature. The main goal of treatment is to palliate symptoms and improve
quality of life (65). In our study, we found that intrapleural injection of Endostar combined with DDP
was the best in terms of improving QOL, while DDP was the worst.

With regard to the safety profile, although there was no significant difference in the incidence of
myelosuppression or hypohepatia between therapeutic regimens in our study, regardless of the severity,
the incidence of AG-gastrointestinal effects was significantly more frequent with Endo + DDP and Bev
+ DDP than with LBP and NDP. Furthermore, in the gastrointestinal effect ranking of the six treatment
groups, NDP was the safest, and Endostar plus DDP was the least safe (regardless of the severity (any
grade or grade 3 or more)). The results of these analyses suggest that safety considerations may be needed
when Endostar plus DDP is administered.

This study had some limitations. First, we utilized only Chinese and English databases, which might
have led to retrieval bias, and most of the trials did not report concealment or blinding, which might

undermine the validity of the overall findings. Second, all the included RCTs were published in China,
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and the generalizability of the results is limited. Third, most trials did not report the baseline
characteristics, OS or PFS, and eleven trials failed to completely report TRAEs. Fourth, to facilitate the
analysis, we did not make a strict distinction in terms of the administration dosage. Finally, the network
diagram did not form a typical closed loop, such that the research inconsistencies and credibility of our
conclusions cannot be checked. All of these limitations might have resulted in insufficient evaluation of

the indicators.
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Conclusions

This network meta-analysis comprehensively compared various treatments for thoracic perfusion
of MPE in NSCLC patients and described the QOL and toxicity features. To the best of our knowledge,
this is the first comprehensive NMA study of its kind. The results showed that antiangiogenic agents
combined with chemotherapy regimens could improve clinical effectiveness and quality of life. In our
study, Endo+LBP was the most effective. However, high-quality randomized controlled trials with

larger sample sizes are needed to further confirm the evidence.
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Karnofsky performance score
Treatment-related adverse events
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DDP 4{%’(@@12: 1/week, 3 cycles
62.51.5 R =t
o052
Endo DDP:31 Endo 3§ n:i@/week_DDP 50mg
42.2246.92/ a3n
. DDP:31 l/weekg@c%cles
Yanmin L (25) | 2016 35/27 Un >60 = P1,3
DDP 5@nig 2l /week, 2 cycles
42.14+6.89 53
£29
Endo DDP:30 52.64+6.55/ Endo 4§§@m2_DDP 30mg: 2/week, 2-
Q
Xinxin L (26) 2019 | DDP:30 36/24 53.31£7.56 | Un >60 3 cyclegg 3 P13
DDP 3%@.22/week, 2-3 cycles
Endo_DDP:34 63.19+4.73/ Endo 68 mg DDP 60mg: 2/week
Yafeng L (27) 2018 38/30 Moderate to large >60 < P1,2,3
DDP:34 65.55+5.28 DDP 6§ng§/week
. Endo DDP:31 46.3+10.6/ Endo 4§-m§DDP 40mg/m?: 2/week, 3
Xiangdong L 5 o
28) 2017 | DDP:31 35/27 45.7+11.3 Moderate to large >60 cycles@ = P1,2,3
- o
DDP 4§ng@nzz 2/week, 3 cycles
Endo DDP:21 59.6 Endo 6g_m§_DDP 50mg: 1/week, 3
Meilin Q (29) 2016 | DDP:21 24/18 Moderate to large >60 cycles o P1,3
= =]
DDP 5@mgel/week, 3 cycles
Endo DDP:28 68.2+4.6/ Endo 3§mg%m2_DDP 60mg/m?2: 2/week,
o [
Song Q (30) 2018 | DDP:23 22/27 68.2+4.6 Un Un 3 cycleg : P1,2,3,4
DDP 6@ng/§12: 2/week, 3 cycles
Endo_DDP:40 37-79 Endo 30 m@2/week DDP 40mg:
>
Qing S (31) 2012 | DDP:40 42/38 Moderate to large >60 1/week, 3 cgeles P1,2,3

DDP 40mg§1/week, 3 cycles
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Endo DDP:30 61.43+6.45/ Endo 6§ m%DDP 40-50mg: 2/week, 2
Ning S (32) 2021 | DDP:30 37/23 62.05£6.29 | Un Un cyclesS 9 P1,3
DDP 4@@&@: 2/week, 2 cycles
Endo_DDP:42 56.84+7.03/ Endo 4§ @& DDP 40mg/m?: 1/week, 4
Aihua Q (33) 2018 | DDP:42 43/41 57.1948.25 | Un Un cycles ig § P1,2
DDP 4@@@2: 1/week, 4 cycles
Endo DDP:48 59.26+2.43/ Endo 3@ §§4/week_DDP 30-40mg/m?:
Ling T (34) 2019 | DDP:48 5739 | 61.54£232 | Moderate to large >60 | 2/weeks l-ch_:chle Pl
DDP 3@;@1%1g/m2: 2/week, 1 cycle
Endo DDP:45 46.5¢11.5/ Endo 4§?§§DDP 40mg/m?: 2/week, 3
Jianren T (35) 2014 | DDP:45 48/42 47.5£10.5 Moderate to large >60 cycles g\(n,:,i P1,2,3
DDP @ng&zz 2/week, 3 cycles
Endo_DDP:40 55.5£2.2/ Endo 4§ngDP 40mg 1/week: 4
Haiqin W (36) 2017 | DDP:40 41/39 55.8£2.9 Large >60 cycles g- g P1,2,3
DDP @nggl/week, 4 cycles
Endo DDP:30 61.28+6.32/ Endo 4§_m§__DDP 40mg/m?: 2/week, 3
Rui w (37) 2018 | DDP:30 35/25 60.54+5.65 | Un >60 cycles %’ % P1,3
DDP 4Et'ng/§12: 2/week, 3 cycles
Endo_DDP:47 53.47+3.25/ Endo 3gm%-_DDP 40mg/m?: 2/week, 3
Yue W (38) 2023 | DDP:47 51/43 54.09+3.38 | Un >80 cycles g E P1
DDP 4@mgfi?: 2/week, 3 cycles
Endo_DDP:20 / Endo 6§ mg3DDP 40-50mg 2/week: 2
Min X (39) 2020 | DDP:20 27/13 Large >50 cycles 2 P1,2,34
DDP 40—50§1g: 2/week, 2 cycles
Endo DDP:75 63.65£5.11/ Endo 45 mg":;DDP 10mg 1/week: 3
Xuezong X (40) | 2021 79/71 Un Un P1,3
DDP:75 63.87+5.38 cycles
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DDP 1@ngrg/week, 3 cycles
3 g
Endo DDP:21 41.5+7.6 Endo 3§ mdS DDP 40mg 1/week: 3
Yang Y (41) 2013 | DDP:21 27/15 Large Un cycles @ é g. P1,2,34
DDP 4@@%/week 3 cycles
Endo_DDP:27 60.28+6.17/ Endo BE.EQDDP 40mg/m?: 2/week, 3
Lang Y (42) 2016 | DDP:25 32/20 61.31+6.05 Moderate to large >70 cycles 8 3 e P1,2,3
DDP 4&@%12 2/week, 3 cycles
Endo DDP:26 41-75/39-75 Endo 4SrJ;gDDDP 30mg 2/week: 2-3
c
Haixian L (43) 2018 | DDP:26 23/29 Moderate to large Un cycles & ) ; a P1,3
DDP 3911@%’2/week 2-3 cycles
Endo DDP:30 / Endo 3Qn‘rg'_5’;DDP 30mg 3/6 days: 1-2
@ -
Yun L (44) 2016 | DDP:30 28/32 Moderate to large Un cycles 3, % P1,2
DDP 3@ing33/6 days: 1-2 cycles
Endo LBP:21 42.3+5.6 Endo 3§mg-%/week 3 cycles LBP:
Lei Shi (45) 2016 | LBP:21 25/17 Moderate to large Un 30mg/1’£52 lg week, 1 cycle P1,2,4
LBP: SOngn2 1/3 week, 1 cycle
Endo LBP: 30 50.31+4.27/ Endo 3ng§LBP. 30mg/m?: 1/week, 4
Weiying C (46) | 2021 | LBP:30 39/21 50.16+4.35 Moderate to large Un cycles & S P1,3
LBP: 38mg§n2 1/week, 4 cycles
Endo NDP: / Endo 7,gmg7_‘m2 7/week,4 cycles NDP
Shaoxian C (47) | 2019 | 46 45/47 Un Un 30mg/1‘82 I@Jeek 2-4 cycles P1
NDP:46 NDP 36’mg)‘ﬂ12 1/week, 2-4 cycles
Endo NDP: 62.5+5.5 Endo 60mgcé>NDP 60mg: 1/week, 2
Jie X (48) 2014 | 35 43/27 Moderate to large Un cycles % P1,3
NDP:35 NDP 60mg ] /week, 2cycles
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Bev_DDP: 29 69.86+11.36/ Bev 3Q€mgzgﬂ ,q3w_DDP 40mg d1,8,15,
Meiqin Y (49) 2021 | DDP:29 32/26 67.9249.83 Un >70 q3w: 1§ycl§ P1
DDP: zf@@g‘}ﬂ 8,15, q3w: 1 cycle
Bev DDP: 35 65.16 £9. 34/ Bev 30@1@@1,q3w DDP 50mgd1,8,15,
Pengtao C (50) | 2022 | DDP:35 45/25 65.08+9.26 | Un Un q3w: 13}(@1@ P1,3
DDP: SQ@g_'dl 8, 15, q3w: 1 cycle
Bev_DDP: 34 61.62+2.78/ Bev 3@@§DDP 60mg 1/2weeks: 4
NaZ (51) 2019 | DDP:34 33/35 61.3842.94 | Un >60 cycles » B @ 82 P13
DDP: @mgoulﬂweeks 4 cycles
Bev_DDP: 36 58.58+4.45/ Bev 5n§/ﬁk%DDP 45mg/m?: 1/week, 3
Yanhai S (52) 2020 | DDP:36 45/27 58.69+4.87 | Un >60 cycles 5 {3 P13
DDP: ém@nz 1/week, 3 cycles
Bev_DDP: 41 58.21+3.25/ Bev SIIg/k%DDP 60mg: 1/week, 3
Danfeng X (53) | 2017 | DDP:41 47/35 58.96+3.43 Un Un cycles = _g P1,3
DDP: @)mgj 1/week, 3 cycles
Bev_DDP: 37 60.28+6.17/ Bev Sr%/kg?___DDP 40mg: 1/week, 3
Bin H (54) 2016 | DDP:36 53/20 61.31+6.05 Moderate to large >70 cycles %’ % P1,2,3
DDP: 4gmgg 1/week, 3 cycles
—=
Bev_DDP: 24 54.6£7.7 Bev 30§mg‘éDDP 60mg: 1/2 weeks, 1
Tiejun C (55) 2016 | DDP:24 31/17 Moderate to large Un cycle g o P1,3
'_\
DDP: @mg"1/2 weeks, 1 cycle
NDP: 24 29-82 NDP: @mgﬁnnz,l/week, 3-4 cycles
Maoyu W (56) 2015 25/23 Moderate to large >60 : P1,2,3
DDP:24 DDP: 40mg#m?,1/week, 3-4 cycles
NDP: 40 56.78+8.92/ NDP: 40m§m2,1/week, 4 cycles
Shu Z (57) 2022 48/32 Un Un 3 P13
DDP:40 57.18+9.12 DDP: 40mggm?,1/week, 4 cycles
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o NDP: 30 35-75 NDP: @m%mz 1/week, 2-3 cycles
Jiajia B (58) 2019 38/20 Moderate to large >60 P1,3
DDP:28 DDP: @mﬁnz 1/week, 2-3 cycles
. NDP: 39 55.848.1/ NDP: @@g%m 1/week, 2-4 cycles
Xiaodong C (59) | 2016 43/36 Large >60 P1,3,4
DDP:40 58.2+7.3 DDP: @@@nz 1/week, 2-4 cycles
, LBP: 38 54+7/ 54+7 LBP: 38m 2‘&12 1-2/week, 2-4 cycles
Qiurong H (60) | 2017 41/35 Un Un 5 P1,3
DDP:38 DDP: @@gﬁm 1-2/week, 2-4 cycles
. LBP: 30 38-74 LBP: BQ@gnz 1-2/week, 2-4 cycles
Zhihong S (61) | 2014 20/40 Moderate to large >60 P1,3
DDP:30 DDP: @m@nz 1-2/week, 2-4 cycles
. LBP: 30 57-69/54-68 LBP: 3 t%nz,l/week, 2-4 cycles
y
Weiyan G (62) | 2019 37/24 Moderate to large >60 L = P1,2,3
DDP:31 DDP: @rﬁn 1/week, 2-4 cycles

M: male, F: female, MPE: malignant pleural effusion, KPS: Karnofsky performance score, Endo DDP: Endostar + cisplatin, DBT&C

LBP: lobaplatin, Endo NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Bevacizumab + cisplatin.

Outcomes: P1: clinical responses including complete response, partial response, stable disease and progressive disease; P2: qu

events (TRAEs); P4: survivals.
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Table 2 Rank probabilities of each treatment for different outcome measures based on the network meta-analysis

BEV_DDP DDP Endo DDP Endo LBP Endo N
ORR 0.33 0.00002 0.46 0.95 0.88

9 DCR 0.51 0.01 0.49 0.95 0.83

10 QOL 0.33 0.10 0.69 0.95 /
12 Gastrointestinal effect 0.32 0.28 0.18 0.47 0.56
13 Myelosuppressive 0.63 0.64 0.58 0.40 0.19
14 Hypohepatia 0.55 0.46 0.35 0.57 0.30
G3-gastrointestinal effect 0.40 0.35 0.19 / 0.54
17 G3-myelosuppression 0.39 0.48 0.37 / 0.32
18 G3-hypohepatia 0.21 0.30 0.72 / 0.45
20 Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
21 Bevacizumab + cisplatin, ORR : Objective response rate, DCR: Disease control rate, QOL: quality of life, G3: grade 3 or higher.
22 The data are listed as SUCRA values (rank) and higher SUCRA values indicate better outcomes.

LBP NDP
0.40 0.48
0.30 0.41
0.63 0.29
0.80 0.89
0.59 0.47
0.65 0.62
0.71 0.81
0.64 0.81
0.57 0.74
ar ‘P nedaplatin, NDP: nedaplatin, Bev_DDP:
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Figure legends
Fig 1 Network graph for different outcomes.
Fig 2 Sequence diagram of the network meta-analysis.

Fig 3 Funnel plots.
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Table S1 PRISMA NMA Checklist of Items to Include When Reporting a Systematic Review Invol\dng nal

Checklist item

Network Meta-analysis.

Location where item is

reported
TITLE s 2
H =N
Title Identify the report as a systematic review. g § 1
ABSTRACT ~>9g
$P=
Abstract See the PRISMA 2020 for Abstracts checklist. oD g 2
208
INTRODUCTIO oCc @
=
Rationale Describe the rationale for the review in the context of existing knowledge. ; ; 3 3
=TS
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. gi’l = 3
METHODS > =
. = 3
Eligibility Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses' 4
. 3. T
criteria @ .g
O
Information Specify all databases, registers, websites, organisations, reference lists and other sources searched % c@Bsulted to 4
o
sources identify studies. Specify the date when each source was last searched or consulted. g g
Search Present the full search strategies for all databases, registers and websites, including any filters and li ri Esed. 4, Supplementary Table
strategy § c S2
=
>3
Selection Specify the methods used to decide whether a study met the inclusion criteria of the review, includlngShovanany 4
rocess reviewers screened each record and each report retrieved, whether they worked independently, and a cable
p p y p y p
details of automation tools used in the process. o
Data Specify the methods used to collect data from reports, including how many reviewers collected data from %\ch report, 4,5
collection whether they worked independently, any processes for obtaining or confirming data from study investigatags, and if
process applicable, details of automation tools used in the process.
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Checklist item

Location where item is

Topic # reported
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatt‘ﬁ)gI glth each 4,5
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, tﬁgﬁéthods used
SN
to decide which results to collect. ®2Q
a3 R
— (D
10b | List and define all other variables for which data were sought (e.g. participant and intervention characfeﬁsg:s funding | 4,5
%)
sources). Describe any assumptions made about any missing or unclear information. =5 §
QD s
ER=}
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tOOl(S)g_cI@é, how many | 4,5
bias reviewers assessed each study and whether they worked independently, and if applicable, details of %@rﬁaﬂon tools
(@]
assessment used in the process. 3 % 3
> \(_//) =
=} ~—+
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesi®or fifesentation | 5
measures of results. % g
E -
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulatingZhe %udy 5
=]
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). € é
Q =
S =
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling oi(cnhnsgng 5
summary statistics, or data conversions. 3 3
o O
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses.a Z. 5
c
&—S
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-an:grlys'i‘g was 5
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogéwei't:gj and
software package(s) used. _(mD §
>
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroglp analysis, | 5
meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 5
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Location where item is

reported

Reporting 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from rgpz)n?ﬁng biases). | 5, Fig.2
o
bias 222
233
assessment o ?D S
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outconf® > g 5
%)
assessment <£5
D D~
2 S o
RESULTS Qoo
o E g
. i . L ) .
Study 16a | Describe the results of the search and selection process, from the number of records identified in the §6greh to the 6-8, Fig. 1
wo
selection number of studies included in the review, ideally using a flow diagram. g m 3
= =
=
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain wify thay were 6-8
>
excluded. = 3
25
Study 17 | Cite each included study and present its characteristics. g 2 Table 1
]
characteristics ¢z
L 3
Risk of bias in 18 | Present assessments of risk of bias for each included study. % g Supplementary Fig. S1
studies 3 32
52
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (g-) an effect 6-8
(9]
individual estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 3 >
o
studies o F
«Q N
o
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies._8 > 6-8
syntheses 20b - 6-8

Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the sumgnary
«Q

estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If cBmparing
(@]

groups, describe the direction of the effect.
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Section and Item - Location where item is
) Checklist item
Topic # reported
20c | Present results of all investigations of possible causes of heterogeneity among study results. § %1% 6-8
o
= W D
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resﬁg ~ 6-8
T2
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each syrﬂ'@sis assessed. | 6-8
=)
biases T
2=
n—r.c S
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assesseds @ 2 6-8
3=
evidence D_(:CE §
D>
DISCUSSION S wWo
= 3
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 5-\(’3 = 9,10
It =
23b | Discuss any limitations of the evidence included in the review. > § 9,10
=3
23c | Discuss any limitations of the review processes used. %- S 9,10
5‘ U
23d | Discuss implications of the results for practice, policy, and future research. @ é 9,10
Q)
=
= =0
OTHER INFORMATION 2 o
Registration 24a | Provide registration information for the review, including register name and registration number, or stae tl“%t the 4
. . > O
and protocol review was not registered. o z
@D
2]
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. =¥ 2 4
Q. =
= —
24c | Describe and explain any amendments to information provided at registration or in the protocol. S ~ 4
o Q
&—
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or spg’nso‘l{% in the 18
review.
Competing 26 | Declare any competing interests of review authors. 18
interests
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Availability of 27 | Report which of the following are publicly available and where they can be found: template data collewi%% orms; data | 18
o

data, code extracted from included studies; data used for all analyses; analytic code; any other materials used in@% Rview.

Q
and other ®

o
materials S

T

i

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline fo

ng systematic reviews. BMJ 2021;372:n71. doi:
10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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Table S2 Literature Search Strategy

Database and Search strategy

3

5670

18qadaq Pz uo £0.080-£z0z-uadol

CNKI

194 spsn Jo}|Buipnjoul ‘1ybiAdoo Aq |

yblasu

g
d

(E=hlE + BOBEEMRE + A SOVE R + SOV ) AND (EE=BPER AR + BRI + ﬁ‘f&ﬁ@@%ﬁ%‘fﬁzﬁﬁﬂﬁﬂi& + %
VRS RUR + BB + GPERIK + BIERIREK + BV R) AND (8= DURER AT + B + R4S K indE + T
+ TR + IR + AT

602

CQVIP

nangdns 1

D pug 1Xal
9PeOjUMO

g

(B 44 S =B OR 44 S A= PR OR 5 44 0 6 1= 0 P 0 L) OR 44 S i = 2% ) AND (44
SRR TR EE AN OR 44 BB PEMIK) OR 44 BRI~ M R OR 4% skt~ BB B i) OR 445k
XA IA) OR 842 S B IR=TE MEBIIK) OR 44 R 3% 8 =T PE IS W) AND (B4 BR3% =L RSB O OR e sl ki
Rl E) OR 4% 55— 4 A ML 1Y 2 61 22) OR R4 RSBl 7) OR 142 B e i~ 297 1) OR b ket il —1 22 260 i
J7) OR fl 4 B 55 il = 367T)) 5 2

283

Bujures

Wanfang

g uadol

- OR MEEVEMUE OR B YET % OR SC/UEH) and - AE-CEMENIAUE OR MEMEMK OR #ethBnE i OR GV
w o

Pl OR HEMIZK OR MBHEMIMIK OR MEEMIISK) and & RL(URZK AT OR B OR BALAMATH HAIHES OR 1bJ7 OR b2

Frik OR MLSEZ6MMETF OR ML2:67T)

1538

Djouyo93] Je|
TT dunc uo

PubMed

(((("Drug Therapy"[Mesh]) OR ((((((((Drug Therapy|[Title/Abstract]) OR (Therapy, Drug[Title/Abstract])) OR (Drug Theraﬁies[@itle/Abstract])) OR
(Therapies, Drug[Title/Abstract])) OR (Chemotherapy[Title/Abstract])) OR (Chemotherapies[Title/Abstract])) OR (Phannacgthegapy[Title/Abstract]))
OR (Pharmacotherapies[Title/Abstract]))) OR (("Bevacizumab"[Mesh]) OR (((((((((Bevacizumab[Title/Abstract]) OR (Mvasi[Tié/Abstract])) OR
(Bevacizumab-awwb|Title/Abstract])) OR (Bevacizumab awwb|[Title/Abstract])) OR (Avastin[Title/Abstract])) OR (Endostar[Til%e/Abstract])) OR

(recombinant human endostatin[ Title/Abstract])) OR (Rh endostatin[ Title/Abstract])) OR (yh-16[Title/Abstract])))) AND (("Lungmﬁ\l eoplasms"[Mesh])

495
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OR. ((((((C(((((((((((Lung Neoplasms[ Title/Abstract]) OR (Pulmonary Neoplasms|[Title/Abstract])) OR (Neoplasms, Lung[Ti@/Abgtract])) OR (Lung
Neoplasm|[Title/Abstract])) OR (Neoplasm, Lung[Title/Abstract])) OR (Neoplasms, Pulmonary[Title/Abstract])) OR (Neopla%m
Pulmonary[Title/Abstract])) OR (Pulmonary Neoplasm[Title/Abstract])) OR (Lung Cancer[Title/Abstract])) OR (Cancer, Lugggglgle/Abstract])) OR
(Cancers, Lung[Title/Abstract])) OR (Lung Cancers[Title/Abstract])) OR (Pulmonary Cancer[Title/Abstract])) OR (Cancer, = ‘D m

[R5

Pulmonary[Title/Abstract])) OR (Cancers, Pulmonary[Title/Abstract])) OR (Pulmonary Cancers[Title/Abstract])) OR (Cance%«a—f Be
Lung[Title/Abstract])) OR (Cancer of Lung[Title/Abstract])))) AND (("Pleural Effusion, Malignant"[Mesh]) OR ((((((Pleura@?@fﬁsmn
Malignant[Title/Abstract]) OR (Malignant Pleural Effusion[Title/Abstract])) OR (Effusion, Malignant Pleural[Tltle/Abstractﬁ)(@g (Effusions,
Malignant Pleural[Title/Abstract])) OR (Malignant Pleural Effusions[Title/Abstract])) OR (Pleural Effusions, Malignant[Titlg/ Rbgtract])))

pu
a|
Py

Embase

727

oS o

Tl =

[} 1 5’% g

#1 lung tumor'/exp 323

=] w-=

N

#2 'lung tumor':ab, ti T2

z 3

= 2

#3 'pulmonary neoplasms':ab,ti 5 3

2 9

g

. - o

#4 'neoplasms, lung":ab,ti g 3

2 o

@, 5

#5 'lung neoplasm':ab,ti 2 =

2 S

: g =

#6 'neoplasm, lung':ab,ti = 3
]

s b

#7 'neoplasms, pulmonary':ab,ti %. N

21

. 2

#8 'neoplasm, pulmonary':ab,ti >

D

]

#9 'pulmonary neoplasm':ab,ti P

D

=2

=

«Q

o

©

>

E

o
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< 3
Q S
s N
S 8
Q »w
S O
o ®
— o
a 3
= w
8 o
ERN
#10 'lung cancer':ab,ti - ©
S 9
5mo
#11 'cancer, lung':ab,ti ® 23
23
Do =
#12 'cancers, lung':ab,ti % 20
a3l
S3g
#13 "lung cancers':ab,ti T2
=£S
580
#14 'pulmonary cancer':ab,ti 2@ %
=1
o > g
#15 'cancer, pulmonary':ab,ti 323
20~
ST =
. Q- o
#16 'cancers, pulmonary':ab,ti > =
= o
o 3
. L 9
#17 'pulmonary cancers':ab,ti S5 ©
22
"m o
#18 'cancer of the lung':ab,ti 5 3
2 o
#19 ' f lung":ab,ti "g i
cancer of lung':ab,ti 5 9
0 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14®R §15 OR #16 OR #17
>
OR #18 OR #19 2 2
. . 8
#21 'malignant pleura effusion'/exp RS
- [¢)]
*
#22 'malignant pleura effusion':ab,ti Z
g
(@]
#23 ‘effusion, malignant pleural’:ab,ti %
g
«Q
o
©
>
E
c
D
Qo
D

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

10


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

g 3
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Q »w

T o

o ®

— o

a 3

= w

8 o

52

#24 ‘effusions, malignant pleural':ab,ti S o
S 9

5mo

#25 'malignant pleural effusions':ab,ti 223
G2e

—Q =

#26 'pleural effusions, malignant':ab,ti % 20
a3l

CESS

#27 'pleural effusion, malignant':ab,ti T2
285

#28 #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 Z é%
[T

B>

#29 'bevacizumab'/exp 323
20~

2. =

#30 'bevacizumab':ab,ti > -Z
- o

=—3

#31 'mvasi':ab,ti 5 3
=

=

- o

#32 'bevacizumab-awwb':ab,ti % 3
(@]

23

#33 'bevacizumab awwb':ab,ti % Py
= ]

g =

#34 'avastin':ab,ti S 3
3 o

o F

#35 'endostar':ab, ti %- P
w N

*

#36 'recombinant human endostatin':ab,ti >
«Q

5

#37 'rh endostatin":ab,ti 3
v9)

=2

=

«Q

o

s

H

D

Qo

D
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#38 'vh-16"ab.ti e 3
s 9

c o

#39 #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 § g%
G2e

—_—Q =
#40 'drug therapy'/exp % 20
a ’3n N
CESS

#41 'drug therapy':ab,ti CR% %
585

. . . S S
#42 therapy, drug':ab,ti ;g §
S

#43 'drug therapies':ab,ti 323
EX2ES
ST =
#44 'therapies, drug':ab,ti i _Z
= o
=—3

#45 'chemotherapy':ab,ti S 3
a3
- o
#46 'chemotherapies':ab,ti s 3
2 5
, b 3 3

#47 pharmacotherapy':ab,ti 5 o
g c

' s aale : o

#48 pharmacotherapies':ab,ti > 3
5+

o -
#49 #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 %- P
w N

Q
#50 #39 OR #49 >
Q

]

#51 #20 AND #28 AND #50 ®
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=
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o
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Cochrane

#1 MeSH descriptor: [Lung Neoplasms] explode all trees 206

#2 (Lung Neoplasms):ti,ab,kw OR (Pulmonary Neoplasms):ti,ab,kw OR (Neoplasms, Lung):ti,ab,kw OR ﬁ_%l Neoplasm):ti,ab,kw
OR (Neoplasm, Lung):ti,ab,kw ig'

#3 (Neoplasms, Pulmonary):ti,ab,kw OR (Neoplasm, Pulmonary):ti,ab,kw OR (Pulmonary Neoplasm):ti,ai,g\%OR (Lung
Cancer):ti,ab,kw OR (Cancer, Lung):ti,ab,kw o g o

#4 (Cancers, Lung):ti,ab,kw OR (Lung Cancers):ti,ab,kw OR (Pulmonary Cancer):ti,ab,kw OR (Cancer, P%l_gl%lary):ti,ab,kw OR
(Cancers, Pulmonary):ti,ab,kw % g. S’_,

#5 (Pulmonary Cancers):ti,ab,kw OR (Cancer of the Lung):ti,ab,kw OR (Cancer of Lung):ti,ab,kw gi 2

#6 #1 or #2 or #3 or #4 or #5 53

#7 MeSH descriptor: [Pleural Effusion, Malignant] explode all trees E\(B =

#8 (Pleural Effusion, Malignant):ti,ab,kw OR (Malignant Pleural Effusion):ti,ab,kw OR (Effusion, Malig@nt %eural):ti,ab,kw OR
(Effusions, Malignant Pleural):ti,ab,kw OR (Malignant Pleural Effusions):ti,ab,kw 725 5. %
#9  (Pleural Effusions, Malignant):ti,ab,kw % E

#9 (Pleural Effusions, Malignant):ti,ab,kw Z 5’

#10 #7 or 48 or #9 > 5

#11 MeSH descriptor: [Bevacizumab] explode all trees ?—,' §

#12 (Bevacizumab):ti,ab,kw OR (Mvasi):ti,ab,kw OR (Bevacizumab-awwb):ti,ab,kw OR (Bevacizumab av@vb)&‘-ti,ab,kw OR
(Avastin):ti,ab,kw 7448 S 3
#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OI{!:?(yH?‘l 6):ti,ab,kw

#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OR (yh@l6):§ab,kw

#14 #11 or #12 or #13

#15 MeSH descriptor: [Drug Therapy] explode all trees

#16 (Drug Therapy):ti,ab,kw OR (Therapy, Drug):ti,ab,kw OR (Drug Therapies):ti,ab,kw OR (Therapies, Drug)ni,ab,kw OR

(Chemotherapy):ti,ab,kw
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#17 (Chemotherapies):ti,ab,kw OR (Pharmacotherapy):ti,ab,kw OR (Pharmacotherapies):ti,ab,kw
#18 #15 or #16 or #17

#19 #14 or #18

#20 #19 and #6 and #10

Web of science

'720k 18fwapad|oz Yo £0.080-£z0z-uadol

pwaubigsug

#1

0} palejal|sash Jo} Bulpnjoul ‘1ybliAdoo Aq |

TS=(Lung Neoplasms) OR TS=(Pulmonary Neoplasms) OR TS=(Neoplasms, Lung) OR TS=(Lung Ngg)&e@n) OR
TS=(Neoplasm, Lung) OR TS=(Neoplasms, Pulmonary) OR TS=(Neoplasm, Pulmonary) OR TS= (Pulmfmairy Neoplasm) OR
TS=(Lung Cancer) OR TS=(Cancer, Lung) OR TS=(Cancers, Lung) OR TS=(Lung Cancers) OR TS= (ﬁwkn&)nary Cancer) OR
TS=(Cancer, Pulmonary) OR TS=(Cancers, Pulmonary) OR TS=(Pulmonary Cancers) OR TS= (Cance&’.o'iltﬁe Lung) OR

—h

#5 AND #2 AND #1 and FREDA (HER: — HURE)

1819

TS=(Cancer of Lung) and FRENA (HEk: — £UEHE) ;_ %g
#2 TS=(Pleural Effusion, Malignant) OR TS=(Malignant Pleural Effusion) OR TS=(Effusion, Malignant Iée(&g ) OR
TS=(Effusions, Malignant Pleural) OR TS=(Malignant Pleural Effusions) OR TS=(Pleural Effusions 1\£a % ant) and FRENZA
(HEB: — BURE) 5 =2
#3 TS=(Bevacizumab) OR TS=(Mvasi) OR TS=(Bevacizumab-awwb) OR TS=(Bevacizumab awwb) OR%S@Avastm) OR
TS=(Endostar) OR TS=(recombinant human endostatin) OR TS=(Rh endostatin) OR TS=(yh-16) and gjﬁEFgIS HEBg — #U9RE
FE) f: o
#4 TS=(Drug Therapy) OR TS=(Therapy, Drug) OR TS=(Drug Therapies) OR TS=(Therapies, Drug) ORE_TS—&Ihemotherapy) OR
TS=(Chemotherapies) OR TS=(Pharmacotherapy) OR TS=(Pharmacotherapies) and JEIZA& (HEf: 2 = éﬁﬁfﬁ)
[9°]
#5 #4 OR #3 and FREDA (HERR - $0RRD) =
#6 s
:g

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| @p anbiydeiboljqig aousby 1e GzZpz ‘T7 aun

14


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Table S3 The league table of network meta-analysis for ORR according to all interventions.
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OR 95%ClI

Bev_DDP
3.19 (2.11, 4.92)"
0.85 (0.53, 1.37)
0.16 (0.05, 0.53)"
0.25 (0.09, 0.68)"
0.92 (0.4, 2.03)

DDP
0.27 (0.22, 0.33)"

Endo_DDP

0.05 (0.02, 0.15)"
0.08 (0.03, 0.2)"
0.29 (0.14, 0.56)"

0.19 (0.06, 0.59)"
0.29 (0.11, 0.75)"
1.08 (0.52, 2.18)

Endo_LBP
1.54 (0.35, 6.84)

5.69 (2.37, 14.65)"

Endo_NDP
3.73 (1.17, 12.04)"

Inaladns juswaubiasug

fUMOQ 720z 12qwa3ad Pz Uo £0.080-£20z-uadol

Bevacizumab + cisplatin, ORR : Objective response rate.

uluiW BIRP pue 1xal 01 pale|al sasr Joj|Buipnjoul ‘1ybliAdoo Aq |

0.81(0.38, 1.71) 0.25(0.13, 0.46)" 0.95 (0.49, 1.81) 5.06 (1.39, 19.02)" 3.28 (1.65, 6.76)" .%.88
*p<0.05 B3
ORs between the included interventions according to the results of network meta-analysis. i”nji
Endo_DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo_NDP: Endogtar & nedaplatin, NDP: nedaplatin, Bev_DDP:

0.36 (0.07, 1.73)
1.59 (0.46, 5.15)
1.18 (0.32, 3.88)

0.1 (0.02, 0.44)"
0.45 (0.15, 1.26)
0.34 (0.1, 0.95)"

0.35 (0.07, 1.54)
1.54 (0.48, 4.47)
1.14 (0.33, 3.36)

2.37(0.21, 33.93)
9.99 (2.38, 76.59)"
7.62 (0.87, 91.12)

Endo_NDP
4.39 (0.7, 28.99)
3.21(1.22, 9.55)"

> 3
= 3
L 9
=
Table S4  The league table of network meta-analysis for DCR according to all interventions. a 3
OR 95%ClI 2 3
Bev_DDP o 8
_ ) 2 3
3.51(2.03, 6.28) DDP = 3
= ]
1.03 (0.56, 1.97) 0.29 (0.22, 0.39)" Endo_DDP 5 o
(9]
0.15 (0.01, 1.03) 0.04 (0, 0.27)* 0.15 (0.02, 0.93)* Endo_LBP > 3
s F
«Q

0.74 (0.16, 3.45)

*p<0.05
ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S5

The league table of network meta-analysis for QOL according to all interventions.

BMJ Open

OR 95%CI

Blosiug

Bev_DDP
1.56 (0.52, 4.94)
0.47 (0.15, 1.52)
0.16 (0.02, 1.26)
0.49 (0.1, 2.39)

1.09 (0.21, 5.56)

DDP

0.3 (0.22, 0.39)"
0.1 (0.02, 0.57)"
0.31 (0.1, 0.93)"
0.7 (0.21, 2.22)

Endo_DDP

0.34 (0.05, 1.95)
1.05 (0.31, 3.25)
2.35(0.69, 7.75)

Endo_LBP
3.06 (0.82, 12.66)
6.93 (0.85, 60.14)

Jnauadns juswau
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Figure S1 The flow diagram of the study selection process for the network meta-analysis.
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Figure S2 Forest plots of efficacy outcomes by Bayesian framework.
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Figure S3 Assessment of risk of bias
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Figure S5 Single-arm meta-analysis of the ORR of patients intrapleural perfusion with antiangiogeaic agents plus chemical agents.
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Abstract

Objectives: Different intrathoracic perfusion therapeutic regimens are available for
non-small cell lung cancer (NSCLC) with malignant pleural effusion (MPE).
Antiangiogenic agents are often used to control MPE, and the results are satisfactory.
Here, we performed a network meta-analysis to reveal optimal combinations of
antiangiogenic agents and chemical agents and assess their effectiveness and safety.
Design: Systematic review and network meta-analysis (NMA).

Data sources: PubMed/Medline, Embase, Cochrane, Web of Science, Wanfang, VIP
Database and Chinese National Knowledge Infrastructure were searched from
inception to May 2023. Eligible studies were randomized controlled trials that
reported on curative effect in MPE.

Data extraction and synthesis: The Cochrane Collaboration tool was used to assess
risk of bias. The consistency was evaluated by examining the agreement between
direct and indirect effects. NMA was performed and the ranking probabilities of being
at each possible rank for each intervention were estimated. Comparison-adjusted
funnel plots were obtained to assess publication bias.

Results: A total of 46 studies were included in the analysis. Among them, we
included a total of 7 interventions. A total of 3026 patients participated in this
analysis. According to the results of the network meta-analysis, some antiangiogenic
agents combined with chemotherapy regimens improved objective response rate
(ORR) and disease control rate (DCR) and quality of life (QOL). The rank
probabilities suggested that in terms of ORR, DCR and QOL, Endostar plus lobaplatin
was the first-ranked intervention.

Conclusion: Administration of antiangiogenic agents plus chemical agents
significantly improved the clinical response and quality of life. In addition, Endostar

plus lobaplatin was the most effective combination.

PROSPERO registration number:
CRD42021284786
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meta-analysis

Strengths and limitations of this study

1.This study is the first network meta-analysis to determine the optimal combinations
of antiangiogenic and chemical agents and assess their effectiveness and safety.

2.0ne advantage is our exclusive inclusion of randomized controlled trials, which
significantly reduces potential confounding bias.

3. Another advantage is that the large number of studies and the considerable sample
size, which enhance the statistical power of our analysis.

4. A limitation of our study is the absence of closed loops within the network, which

prevents a formal assessment of inconsistency.
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Introduction

Malignant pleural effusion (MPE) is the accumulation of exudative fluid in the
pleural cavity as a result of malignancy; it is usually caused by malignant infiltration
of the pleura and often results in dyspnea, chest tightness and shortness of breat!.
According to Global Cancer Statistics released by GLOBOCAN in 2020, lung cancer
is the leading cause of cancer deaths worldwide and accounts for the most common
cause (approximately 35.6%) of MPE 2 3. Studies have revealed that lung cancer
combined with MPE has a worse prognosis than other malignant tumors, with a
median survival of 3.3 months 4. Traditional treatments for MPE include pleurodesis,
indwelling pleural catheters and thoracic perfusion of chemotherapeutic agents *.
Currently, with various antiangiogenic agents being approved for cancer treatment,
antiangiogenic therapy for MPE has attracted increasing attention.

Vascular endothelial growth factor (VEGF), a proangiogenic factor, has a
prominent role in tumor angiogenesis, host vascular endothelial cell activation,
malignant proliferation and metastasis °. High expression levels of VEGF have been
confirmed in the serum of patients with cancer and in malignant pleural effusions.
Antiangiogenic agents (bevacizumab and Endostar) have been approved for MPE
treatment, and the results are satisfactory.

Bevacizumab, a humanized monoclonal antibody with high binding affinity to
VEGF, blocks VEGF signaling and decreases the formation of pleural effusion °.
Endostar is a modified and recombinant human endostatin (Rh-endostatin). It is now a
common angiogenesis antagonist and has been widely used in clinical practice to treat
a wide range of tumors 7.

There have been several studies on the efficacy of intrapleural perfusion with
antiangiogenic agents combined with chemotherapy in the treatment of malignant
pleural effusion #!!, but comparisons between multiple schemes are lacking, and the
results are inconsistent. Network meta-analysis (NMA) allows for the comparison of
multiple treatment regimens simultaneously, which is particularly valuable given the

lack of direct head-to-head comparisons in the existing literature. Although some
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meta-analyses exist on individual treatments, our NMA provides a comprehensive
comparative effectiveness analysis across multiple regimens, offering a broader
perspective on the optimal treatment strategy for MPE in NSCLC. Notably, there are
no guidelines for the treatment of MPE; hence, we performed this systematic review
and network meta-analysis to identify the optimal combination strategy to aid clinical

decision-making.

Materials and methods
Registration and guidelines

The protocol of this systematic review and network meta-analysis has been
registered in PROSPERO (CRD42021284786). The reporting of this network
meta-analysis follows the Preferred Reporting Items for Systematic Reviews
statement for Network Meta-analyses (PRISMA-NMA) (PRISMA NMA Checklist) 2
(Table S1).

Search strategy and eligibility criteria

We searched electronic databases, including PubMed/Medline, Embase, Cochrane,
Web of Science, Wanfang, VIP Database (CQVIP) and Chinese National Knowledge
Infrastructure (CNKI), from inception to May 25, 2023, using the following
keywords: "Endostar", "recombinant human endostatin", "Rh endostatin", "yh-16;
"Bevacizumab"; "Lung Neoplasms"; "Pleural Effusion, Malignant" and "Drug
Therapy" (Table S2). In this search, there were no restrictions on the language or
publication date. Publications were considered eligible based on the following
criteria: 1) the study design was a randomized controlled trial (RCT); 2) the study
participants were adult patients who had a clear histopathological diagnosis of
NSCLC with pleural effusion; and 3) the included studies must compare at least two
of the following treatments, including pleural perfusion of bevacizumab plus chemical
agents, Endostar plus chemical agents or chemical agents alone. During treatment, no

patients received systematic chemotherapy, chemoradiotherapy, hyperthermia, or
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other traditional Chinese medicine injections; and 4) the studies included the objective
response rate (ORR) and disease control rate (DCR). Furthermore, nonclinical
controlled trials, literature reviews, duplicate publications, case reports, animal
research papers, conference abstracts, systematic reviews and meta-analyses, and
studies with insufficient information for data extraction were excluded. Title and
abstract screening and full-text screening were conducted independently and in
duplicate by two reviewers. Discrepancies were resolved through discussion with a

third reviewer.

Types of Outcomes

Outcomes included the ORR, DCR, quality of life (QOL), and adverse reaction
rate. The included articles were required to have ORR and DCR outcomes. Referring
to previous evaluation criteria '3, we integrated the clinical response criteria as
follows: (1) a complete response (CR) occurred when effusion disappeared for more
than four weeks; (2) a partial response (PR) occurred when effusion was
reduced >50% for more than four weeks; (iii) stable disease (SD) was defined as
reduced effusion <50% or increased effusion <25%; and (4) progressive disease (PD)
was effusion increased >25% along with other signs of progression or symptomatic
reaccumulation of the fluid requiring repeat treatment. The ORR was defined as the
ratio of the total number of patients experiencing CR and PR to the total number of
patients. DCR was defined as the ratio of the total number of patients experiencing
CR, PR, and SD to the total number of patients. QOL was measured by the Karnofsky
performance score (KPS). Improved (KPS increased by more than 10 points) and
stable (KPS changed by less than 10 points) levels were considered to indicate
efficacy. The safety outcomes included adverse reactions, such as myelosuppression,
hypohepatia and gastrointestinal effects (regardless of the severity (any grade or grade
3 or more)). The variations in dosing and scheduling across studies were minimal and
consistent enough that we considered them unlikely to significantly influence the

therapeutic effects. Thus, the same interventions with the different doses and
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schedules were grouped together.

Data extraction and quality evaluation

The required data were independently extracted by two reviewers, and the quality
assessment of the studies was performed afterward. For eligible studies, the following
data were extracted: the first author, study year, proportion of males, mean age,
treatment plan, volume of MPE, performance status, ORR, DCR, QOL, incidence of
treatment-related adverse events (TRAEs) and grade 3 or higher treatment-related
adverse events (>grade 3 TRAESs) related to treatments. The risk of bias for each trial
was assessed using the Cochrane risk of bias method !4, which includes random
sequence generation, allocation concealment, blinding to allocated interventions,
missing outcome data, selective outcome reporting, and other concerns. A study is
classified as low risk only if all evaluated items are deemed low risk. Conversely, if
any item is judged high risk, the study is classified as high risk. Studies with any item
rated as unclear are classified accordingly. Each study was independently evaluated
by two reviewers, and any discrepancies were resolved through discussion with a

third reviewer.

Statistical analysis

The primary outcome of this study was the ORR. Secondary outcomes were DCR,
QOL and TRAEs (including any grade (AG)-gastrointestinal effect, AG-hypohepatia,
AG-myelosuppressive effects, grade 3 or higher (G3)-gastrointestinal effect,
G3-hypohepatia, and G3-myelosuppressive effects). Stata 15.0 was used to
graphically display the results. The network meta-analysis was performed using the
“rjags” and “gemtc” packages in R version 4.2.3. We used non-informative uniform
and normal prior distribution. A multiple treatments comparison was conducted by a
Bayesian network framework with a Monte Carlo Markov Chain (MCMC) model. We
employed the MCMC method to run 4 MCMC chains simultaneously, setting the

number of simulations to 5000 and the number of iterations to 20000. The
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convergence of the model was assessed by the Brooks-Gelman-Rubin diagnostic and
visual inspection of trace plots. The results are shown as odds ratios (ORs) and 95%
credible intervals (Crls). Fixed and random effects models were considered and
compared using the deviance information criterion (DIC). For each model,
goodness-of-fit to data was evaluated using residual deviance '>.Heterogeneity was
assessed using the ‘getmc’ package. Between-study variance (%) Cochran’s Q and I?
statistic were calculated to quantify heterogeneity. Global and local inconsistencies
were unable to be assessed because there were no closed loops in the network. All
treatments were ranked according to the surface under the cumulative ranking area
curve (SUCRA). Higher SUCRA probabilities indicated better treatment effects 6. To
determine if potential effect modifiers influence the outcomes, we conducted a
meta-regression analysis. This analysis considered variables such as sample size
(categorized into <50, >50 and <100, >100), mean age (<60 years, >60 years), and sex
ratio (male/female <1, male/female >1) as potential covariates. Comparison-adjusted
funnel plots were employed to assess publication bias. Statistical analyses of the

pooled ORRs were performed using R version 4.2.3.
Patient and public involvement

Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of this research.
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Results
Literature search and study characteristics

We identified 5670 records from 7 electronic databases. After removing
duplicates, 4442 titles and abstracts were reviewed, and 130 papers were selected for
full-text screening. Finally, 46 studies were included in the network meta-analysis
(Figl, Table S3!7-?). Studies were published between 2012 and 2023 and included a
total of 3026 patients. The intrapleural administration therapeutic regimens included
Endostar + nedaplatin (Endo + NDP), Endostar + DDP (Endo + DDP), Endostar +
lobaplatin (Endo + LBP), Bevacizumab + DDP (Bev + DDP), DDP, nedaplatin (NDP)
and lobaplatin (LBP). In particular, 32 studies compared Endostar plus chemical
agents versus chemical agents alone, 7 studies compared bevacizumab plus chemical
agents versus chemical agents alone, and 7 studies compared the effects of different
chemical agents. The general characteristics of the included studies are presented in
Table S3. The primary outcome of this study was the ORR. Secondary outcomes were
DCR, QOL and TRAEs (including any grade (AGQG)-gastrointestinal effect,
AG-hypohepatia, = AG-myelosuppressive  effects, grade 3  or  higher
(G3)-gastrointestinal effect, G3-hypohepatia, and G3-myelosuppressive effects). The
analyses are presented separately for ORRs, DCRs, QOL, TRAEs and > grade 3.

Quality Assessment

Fig 2 presents our risk of bias assessments for the studies. There were 41 RCTs
among the 46 studies in the unclear risk of bias for random sequence generation.
None of the studies reported the processes used for allocation concealment or blinding
of outcome assessment; only 1 study mentioned the blinding of participants and
personnel. The outcome data of all studies were complete, and no other sources of

bias were reported.

NMA
All included studies with a total of 3026 patients reported the data of ORR. The
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network of studies is presented in Fig S1. Bev+ DDP exhibited a significantly higher
ORR than DDP alone, yet it was lower compared to the combinations of Endo+ LBP
and Endo+ NDP. DDP alone showed a significantly lower ORR than all evaluated
treatment regimens, including Endo+ DDP, Endo+ LBP, Endo+ NDP, LBP, and NDP.
Furthermore, Endo+ DDP had a lower ORR compared to both Endo+ LBP and Endo+
NDP, whereas Endo+ LBP and Endo+ NDP each displayed significantly higher ORRs
than either LBP or NDP alone (Fig S2; Table 1).

The SUCRA rank and probability value results indicated that Endo + LBP (95%)
was the most likely to improve the ORR, followed by Endo + NDP (88%), NDP
(48%), Endo + DDP (46%), LBP (40%), Bev + DDP (33%), and DDP (0.002%) (Fig
S3; Table 2).

All included studies with a total of 3026 patients reported the data of DCR. The
network of studies is presented in Fig S1. Bev+ DDP demonstrated a significantly
higher DCR compared to DDP alone. DDP, in turn, exhibited a lower DCR relative to
Endo+ DDP, Endo+ LBP, Endo+ NDP, and NDP alone. Among these, Endo+ DDP
showed a significantly lower DCR than Endo+ LBP, which itself recorded a higher
DCR than Endo+ NDP. Moreover, Endo+ NDP achieved a significantly higher DCR
compared to NDP alone (Fig S2; Table S4). The DCR was ranked for all treatments
by estimating the SUCRA value. The results were as follows: Endo + LBP (95%),
Endo + NDP (83%), Bev + DDP (51%), Endo + DDP (49%), NDP (41%), LBP
(30%), and DDP (1%) (Fig S3; Table 2).

Quality of Life

Nineteen studies reported the quality of life, which constituted five pairs of direct
comparisons involving six interventions (Endo + DDP, Endo + LBP, Bev + DDP,
DDP, NDP and LBP). The network diagram is shown in Fig S1. DDP was associated
with a lower quality of life compared to Endo + DDP (OR = 0.3, 95% CI [0.22,
0.39]), Endo + LBP (OR = 0.1, 95% CI [0.02, 0.57]), and LBP (OR = 0.31, 95% CI
[0.1, 0.93]) (Fig S2; Table S5).

10
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After ranking the six interventions based on the SUCRA values, the results were as
follows: Endo + LBP (95%), Endo + DDP (69%), LBP (63%), Bev + DDP (33%),
NDP (29%), and DDP (10%), as shown in Fig S3 and Table 2.

Safety and toxicity

Thirty-two studies with a total of 2018 patients reported the data of safety profiles.
Safety and toxicity were determined according to any-grade TRAEs and grade greater
than or equal to 3 TRAEs. The adverse reactions mainly included myelosuppression,
headache, hypohepatia, renal insufficiency, gastrointestinal effects,
electrocardiographic abnormalities and fever. Among all types of adverse reactions,
the most frequent occurrences were myelosuppressive, hypohepatia and
gastrointestinal effects. The NMA included seven therapeutic regimens for TRAEs of
any grade and six therapeutic regimens for TRAEs of grade greater than or equal to 3
(Fig S1). We did not find statistically significant differences in myelosuppression or
hypohepatia. A single chemotherapeutic agent caused fewer gastrointestinal reactions
(Table S6-S11).

The probabilities of adverse events were ranked for all treatments by estimating the
SUCRA value. A lower SUCRA value indicated a higher probability of AEs and a
poorer treatment regimen. The corresponding ranking of incidences is shown in Fig

S3 and Table 2.

Meta-regression analysis
Table 3 showed the results of the meta-regression analysis for demographic and
clinical variables (sample size, mean age and sex). Results indicated that one of these

variables have significant impact on the ORR and DCR.

Publication bias
The comparison-adjusted funnel plots are presented in Fig S4. Overall, no distinct

asymmetry was found in the comparison-adjusted funnel plot on the ORR, DCR,
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QOL, AG-gastrointestinal effects, AG-myelosuppression, G3-myelosuppression and
G3-hypohepatia, indicating no evidence of publication bias. However, the
comparison-adjusted funnel plot on AG-gastrointestinal effects, G3-gastrointestinal
effects and AG-hypohepatia were not symmetric around the zero line, which revealed

that there could be small-study effects.
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Discussion

Currently, to the best of our knowledge, intrapleural perfusion with antiangiogenic
agents plus chemical agents in controlling MPE conferred satisfying clinical outcomes
for patients with NSCLC. Although Endostar/bevacizumab combined with
chemotherapy is widely used to treat malignant pleural effusion, there is a lack of
head-to-head direct comparisons to determine the best regimen. Hence, we performed
a network meta-analysis. In this analysis, two antiangiogenic agents and three
chemical agents formed seven treatment regimens to identify which treatment was
optimal in achieving higher clinical responses and QOL and fewer TRAEs. The
results suggested the following:

1. Intrapleural administration of Endostar plus lobaplatin was associated with the
best ORR and DCR outcomes, followed by Endostar plus nedaplatin.

2. For the ORR, Endo + LBP and Endo + NDP were significantly more favorable
than Bev + DDP, while there were no significant differences in the efficacy of
Endostar plus chemotherapy or bevacizumab plus chemotherapy with regard to DCR.

Endostar, an endogenous angiogenic inhibitor, can inhibit endothelial cell
migration, repress the neovascularization of tumors, block the nutrient supply of
tumor cells, and thus prevent tumor proliferation and metastasis. In addition, Endostar
reduces the permeability of tumor neovascularization, thereby reducing the production
of pleural effusion . In 2022, Yimiao Xia et al. 8 performed a meta-analysis that
included 55 RCTs with a total of 3379 patients with lung cancer to investigate the
efficacy, safety and cost-effectiveness of Endostar and platinum in controlling MPE.
All the studies in the meta-analysis were published in Chinese. This supported the
findings in the current network meta-analysis.

Bevacizumab is another frequently studied antiangiogenic agent and plays an
important role in the treatment of several types of tumors 7. It can prevent
VEGF-induced vascular permeability and tumor cell migration, thereby reducing
MPE ¢, Several studies have demonstrated the efficacy and safety of bevacizumab for

the management of MPE. Du et al. compared the efficacy of combined intrapleural

13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 14 of 57

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublosug


http://bmjopen.bmj.com/

Page 15 of 57

oNOYTULT D WN =

BMJ Open

therapy with bevacizumab and cisplatin versus cisplatin alone in controlling MPE.
The results revealed that bevacizumab plus cisplatin improved the ORR from 50 to
83.3%. However, in our meta-analysis, the pooled ORR of Bev + DDP was 73.8%,
and the true efficacy of Bev might have been overestimated. After a literature search,
we found no head-to-head comparison between Bev plus other chemical agents and
the sole administration of chemical agents other than cisplatin. Therefore, more
combination therapeutic regimens still need to be investigated in the future.

MPE is generally considered to be a manifestation of a malignancy in its
preterminal stage. Hence, the interventions are palliative in nature. The main goal of
treatment is to palliate symptoms and improve quality of life 9. In our study, we
found that intrapleural injection of Endostar combined with DDP was the best in
terms of improving QOL, while DDP was the worst.

With regard to the safety profile, although there was no significant difference in
the incidence of myelosuppression or hypohepatia between therapeutic regimens in
our study, regardless of the severity, the incidence of AG-gastrointestinal effects was
significantly more frequent with Endo + DDP and Bev + DDP than with LBP and
NDP. Furthermore, in the gastrointestinal effect ranking of the six treatment groups,
NDP was the safest, and Endostar plus DDP was the least safe (regardless of the
severity (any grade or grade 3 or more)). The results of these analyses suggest that
safety considerations may be needed when Endostar plus DDP is administered.

This study had some limitations. First, we utilized only Chinese and English
databases, which might have led to retrieval bias, and most of the trials did not report
concealment or blinding, which might undermine the validity of the overall findings.
Second, all the included RCTs were published in China, and the generalizability of
the results is limited. Third, all of the included studies are at unclear risk of bias, and
many comparisons rely solely on indirect evidence, as there are no closed loops
within the network. This can lead to potentially misleading SUCRA rankings.
Therefore, SUCRA rankings should be interpreted with caution. Fourth, although we

did not impose restrictions based on the indexing status of journals during the
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literature search inclusion criteria, some of these journals are of low quality. The
potential influence of journal quality on our results warrants cautious interpretation.
Fifth, the absence of closed loops in the network precludes the formal assessment of
inconsistency, which is a crucial aspect of NMA. Future studies should aim to include
more diverse treatment comparisons to allow for a comprehensive inconsistency

evaluation.

Conclusions

This network meta-analysis comprehensively compared various treatments for
thoracic perfusion of MPE in NSCLC patients and described the QOL and toxicity
features. To the best of our knowledge, this is the first comprehensive NMA study of
its kind. The results showed that antiangiogenic agents combined with chemotherapy
regimens could improve clinical effectiveness and quality of life. In our study,
Endo+LBP was the most effective. However, high-quality randomized controlled

trials with larger sample sizes are needed to further confirm the evidence.
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Table 1 The league table of network meta-analysis for ORR according to all interventions.
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3.19 (2.11, 4.92)° DDP

0.27 (0.22, 0.33)"
0.05 (0.02, 0.15)*
0.08 (0.03, 0.2)°
0.29 (0.14, 0.56)"
0.25 (0.13, 0.46)"

0.85 (0.53, 1.37)
0.16 (0.05, 0.53)"
0.25 (0.09, 0.68)"
0.92 (0.4, 2.03)
0.81 (0.38, 1.71)

Endo DDP

0.19 (0.06, 0.59)"
0.29 (0.11, 0.75)"
1.08 (0.52, 2.18)
0.95 (0.49, 1.81)

Endo LBP
1.54 (0.35, 6.84)

5.69 (2.37, 14.65)"
5.06 (1.39, 19.02)"

Endo NDP

3.73 (1.17, 12.04)"
3.28 (1.65, 6.76)°
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.88 (0.35, 2.24)

NDP

Abbreviation: *p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, ORR : Objective response rate.

Table 2 Rank probabilities of each treatment for different outcome measures based on the network meta-analysis

uluiW BIRP pue 1Xal 01 pale|al sasn Joy Buipnjoul ‘1ybiAdod Aq |

B

= (s3gv) hnauadns juswaublasug

dny wouj pa

& nedaplatin, NDP: nedaplatin, Bev_DDP:

‘saibojouyoa) rejii® pue ‘Buiuresy |v

BEV_DDP DDP Endo_DDP Endo_LBP Endo_NBP LBP NDP
ORR 0.33 0.00002 0.46 0.95 0.88 0.40 0.48
DCR 0.51 0.01 0.49 0.95 0.83 0.30 0.41
QOL 0.33 0.10 0.69 0.95 / 0.63 0.29
Gastrointestinal effect 0.32 0.28 0.18 0.47 0.56 0.80 0.89
Myelosuppressive 0.63 0.64 0.58 0.40 0.19 0.59 0.47
Hypohepatia 0.55 0.46 0.35 0.57 0.30 0.65 0.62
G3-gastrointestinal effect 0.40 0.35 0.19 / 0.54 0.71 0.81
G3-myelosuppression 0.39 0.48 0.37 / 0.32 0.64 0.81
G3-hypohepatia 0.21 0.30 0.72 / 0.45 0.57 0.74
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Abbreviation: Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo @NDRs

3 or higher.

a8l 0

Bev_DDP: Bevacizumab + cisplatin, ORR : Objective response rate, DCR: Disease control rate, QOL: quality of life, G3:
The data are listed as SUCRA values (rank) and higher SUCRA values indicate better outcomes.
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Table 3 Meta-regression analysis for the impact of potential factors on the outcomes
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Overall response rate Disease control rate
B coefficient (95%CI) P value B coefficient (95%CI) P value
Sample size -0.65 (-1.91, 0.62) 0.316 -0.73 (-2.47, 1.00) 0.408
Mean age 0.36 (-0.59, 1.31) 0.459 0.18 (-1.28, 1.64) 0.810
Sex 0.12 (-0.84, 1.08) 0.811 -1.26 (-2.72, 0.20) 0.091

Abbreviation: 95%CI: 95% confidence interval.
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Figure legends
Fig 1 The flow diagram of the study selection process for the network meta-analysis

Fig 2 Assessment of risk of bias.
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Table S1 PRISMA NMA Checklist of Items to Include When Reporting a Systematic Review Involvdngra Network Meta-analysis.

Section and
Topic

Iltem
#

z 3
BMJ Open < 3
o S
(@] I
g 8
SR
Q @
> o
i (@]
_ (@]
a o
2 ®
o o
angy

Checklist item

Location where item is

reported

(=)
TITLE oo
Tom
Title 1 | Identify the report as a systematic review. RN 1
B
ABSTRACT °=9
. X &=
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. ;% 3 2
= 29
INTRODUCTIO ol
D~
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. o ; g 3,4
=
=m3
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. gg) = 4
=8
METHODS > =
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the synt@se%- 56
o 5. ©
criteria 3 @
- o
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched & coBsulted to 5
a S
sources identify studies. Specify the date when each source was last searched or consulted. 3 g
3 ~
Search 7 | Present the full search strategies for all databases, registers and websites, including any filters and Ii@its sljsed 5, Supplementary Table
strategy T £ S2
—_ 3
5 o
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, includinga'nom't:many 56
o -
process reviewers screened each record and each report retrieved, whether they worked independently, and %appolicable,
details of automation tools used in the process. 2 X
QD
Data 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from @ch report, 7
)
collection whether they worked independently, any processes for obtaining or confirming data from study investigatdgs, and if
process applicable, details of automation tools used in the process.
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Checklist item

List and define all outcomes for which data were sought. Specify whether all results that were compatgiagI ylth each

Location where item is

reported

Data items 10a 7,8
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, tﬁ%’rﬁathods used
SN
to decide which results to collect. 223
D-('BD N
10b | List and define all other variables for which data were sought (e.g. participant and intervention charac&ﬁs@s funding 8
R
sources). Describe any assumptions made about any missing or unclear information. =5 §
D p ~
555
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s)gjgeg how many | 7
bias reviewers assessed each study and whether they worked independently, and if applicable, details of %@aﬂon tools
. o
assessment used in the process. g % 3
S
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the syntheséor fesentation 7,8
measures of results. E g
5=
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating$he %udy 8
=]
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). @ é
5 3
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling f‘;"m ssing 8
summary statistics, or data conversions. 3 3
g_.) =4
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses % Z 8
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- artalysrs was 8
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterog@euy;, and
software package(s) used. _8 §
Q
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgrogp analysis, | 8
meta-regression). E
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. % 8
=
=
Q
g 4
2
o
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml a


http://bmjopen.bmj.com/

oNOYTULT D WN =

Section and
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Checklist item

14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from

0 £0,080-£20z-uadol

Location where item is

reported

Reporting rgpz)njrﬁng biases). | 9, Fig.2
o
bias 222
SN
assessment 229
D-('BD IN
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outconf® ~ 9 8
%)
assessment :F;.g §
RESULTS 258
aca
Study 16a | Describe the results of the search and selection process, from the number of records identified in the %@rﬁh to the 8-9, Fig. 1
wo
selection number of studies included in the review, ideally using a flow diagram. g m 3
S o
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain wiy they were 8-9
> =
excluded. = g
2. o
Study 17 | Cite each included study and present its characteristics. g 3 9, Table 1
characteristics EN ;
2 3
Risk of bias in 18 | Present assessments of risk of bias for each included study. % 8 9, Fig.2
studies 5 3
TS
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (&) an effect 9-12
e} c
individual estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. = a
o
studies g ":
=3
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies._g N 9-12
2
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the sumgary 9-12
«Q
estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If c@mparing
(@]
groups, describe the direction of the effect.
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Section and Item -~ Location where item is
Checklist item

Topic # reported

9-12
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20c | Present results of all investigations of possible causes of heterogeneity among study results.

1/S8S

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resu: 9-12

yubIgsug

%20z 19pwe

Eil

11 Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each sy assessed. | 9-12

biases

14 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assesse 11

evidence

gv) Jnapadns u

0z ‘11 aunc uo gudo fuig ugdoluigy/:dny wolylpapeojupmoq

17 DISCUSSION

Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 12

20 23b | Discuss any limitations of the evidence included in the review. 14

22 23c | Discuss any limitations of the review processes used. 14

23d | Discuss implications of the results for practice, policy, and future research. 12-14

25 OTHER INFORMATION

)
$ pue ‘Bujureu] |v ‘Ebu(!u!Lu elep pue ka1 0
S3

181

27 Registration 24a | Provide registration information for the review, including register name and registration number, or st :et t the 5

28 and protocol review was not registered.

30 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

31 24c | Describe and explain any amendments to information provided at registration or in the protocol.

g160jquy2d] Je|

33 Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or spéﬂ‘nso’«% in the 14
Q

34 review.

36 Competing 26 | Declare any competing interests of review authors. 14

37 interests
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Section and Iltem

. Checklist item
Topic #

Location where item is

reported

Availability of 27 | Report which of the following are publicly available and where they can be found: template data colleﬁi%ﬂorms; data 15
o
data, code extracted from included studies; data used for all analyses; analytic code; any other materials used in@% feview.
DS N
and other o
o
materials o
T
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline fog¥: ing systematic reviews. BMJ 2021;372:n71. doi:

10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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Table S2 Literature Search Strategy

Database and Search strategy

3

5670
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CNKI

194 spsn Jo}|Buipnjoul ‘1ybiAdoo Aq |

yblasu

g
d

(E=hlE + BOBEEMRE + A SOVE R + SOV ) AND (EE=BPER AR + BRI + ﬁ‘f&ﬁ@@%ﬁ%‘fﬁzﬁﬁﬂﬁﬂi& + %
VRS RUR + BB + GPERIK + BIERIREK + BV R) AND (8= DURER AT + B + R4S K indE + T
+ TR + IR + AT

602

CQVIP

nangdns 1

D pug 1Xal
9PeOjUMO

g

(B 44 S =B OR 44 S A= PR OR 5 44 0 6 1= 0 P 0 L) OR 44 S i = 2% ) AND (44
SRR TR EE AN OR 44 BB PEMIK) OR 44 BRI~ M R OR 4% skt~ BB B i) OR 445k
XA IA) OR 842 S B IR=TE MEBIIK) OR 44 R 3% 8 =T PE IS W) AND (B4 BR3% =L RSB O OR e sl ki
Rl E) OR 4% 55— 4 A ML 1Y 2 61 22) OR R4 RSBl 7) OR 142 B e i~ 297 1) OR b ket il —1 22 260 i
J7) OR fl 4 B S5 il = 367T)) 5 2

283

Bujures

Wanfang

g uadol

- OR MEEVEMUE OR B YET % OR SC/UEH) and - AE-CEMENIAUE OR MEMEMK OR #ethBnE i OR GV
w o

Pl OR HEMIZK OR MBHEMIMIK OR MEEMIISK) and & RL(URZK AT OR B OR BALAMATH HAIHES OR 1bJ7 OR b2

Frik OR MLSEZ6MMETF OR ML2:67T)

1538

Djouyo93] Je|
TT dunc uo

PubMed

(((("Drug Therapy"[Mesh]) OR ((((((((Drug Therapy|[Title/Abstract]) OR (Therapy, Drug[Title/Abstract])) OR (Drug Theraﬁies[@itle/Abstract])) OR
(Therapies, Drug[Title/Abstract])) OR (Chemotherapy[Title/Abstract])) OR (Chemotherapies[Title/Abstract])) OR (Phannacgthegapy[Title/Abstract]))
OR (Pharmacotherapies[Title/Abstract]))) OR (("Bevacizumab"[Mesh]) OR (((((((((Bevacizumab[Title/Abstract]) OR (Mvasi[Tié/Abstract])) OR
(Bevacizumab-awwb|Title/Abstract])) OR (Bevacizumab awwb|[Title/Abstract])) OR (Avastin[Title/Abstract])) OR (Endostar[Til%e/Abstract])) OR

(recombinant human endostatin[ Title/Abstract])) OR (Rh endostatin[ Title/Abstract])) OR (yh-16[Title/Abstract])))) AND (("Lungmﬁ\l eoplasms"[Mesh])
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OR ((((((CCC(((((((((Lung Neoplasms[Title/Abstract]) OR (Pulmonary Neoplasms[Title/Abstract])) OR (Neoplasms, Lung[Tit&/Abstract])) OR (Lung
Neoplasm|[Title/Abstract])) OR (Neoplasm, Lung[Title/Abstract])) OR (Neoplasms, Pulmonary[Title/Abstract])) OR (Neoplgm
Pulmonary[Title/Abstract])) OR (Pulmonary Neoplasm[Title/Abstract])) OR (Lung Cancer[Title/Abstract])) OR (Cancer, Lugg,gl'gle/Abstract])) OR
(Cancers, Lung[Title/Abstract])) OR (Lung Cancers[Title/Abstract])) OR (Pulmonary Cancer[Title/Abstract])) OR (Cancer, 52 ‘D m
Pulmonary[Title/Abstract])) OR (Cancers, Pulmonary|[Title/Abstract])) OR (Pulmonary Cancers|Title/Abstract])) OR (Cance%(%" HBe
Lung[Title/Abstract])) OR (Cancer of Lung[Title/Abstract])))) AND (("Pleural Effusion, Malignant"[Mesh]) OR ((((((Pleurag@fﬁslon
Malignant[Title/Abstract]) OR (Malignant Pleural Effusion[Title/Abstract])) OR (Effusion, Malignant Pleural[Tltle/Abstractﬁ) (@g (Effusions,

Malignant Pleural[Title/Abstract])) OR (Malignant Pleural Effusions|Title/Abstract])) OR (Pleural Effusions, Mahgnant[Tltle/Ebstract])))

ao

pu
al
py

Embase

727

oS o

o =0

' 1 S’% g

#1 lung tumor'/exp g @S

s%z

#2 "lung tumor':ab,ti e

z 3

= 32

#3 'pulmonary neoplasms':ab,ti 5 3

2 9

g

. - o

#4 'neoplasms, lung":ab,ti g 3

2 o

@, 5

#5 'lung neoplasm':ab,ti 2 =

2 S

g =

#6 'neoplasm, lung':ab,ti S >
]

s b

#7 'neoplasms, pulmonary':ab,ti % N

21

; 2

#8 'neoplasm, pulmonary':ab,ti >

D

]
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=

«Q

o
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o
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#10 'lung cancer':ab,ti - ©
S 9
5mo
#11 'cancer, lung':ab,ti ® 23
23
Do =
#12 'cancers, lung':ab,ti % 20
a3l
S3g
#13 "lung cancers':ab,ti T2
=£S
580
#14 'pulmonary cancer':ab,ti 2@ %
=1
o > g
#15 'cancer, pulmonary':ab,ti 323
20~
ST =
. Q- o
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= o
o 3
. L 9
#17 'pulmonary cancers':ab,ti S5 ©
22
"m o
#18 'cancer of the lung':ab,ti 5 3
2 o
#19 ' f lung":ab,ti "g i
cancer of lung':ab,ti 5 9
0 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14®R §15 OR #16 OR #17
>
OR #18 OR #19 2 2
. . 8
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*
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Cochrane

#1 MeSH descriptor: [Lung Neoplasms] explode all trees 206

#2 (Lung Neoplasms):ti,ab,kw OR (Pulmonary Neoplasms):ti,ab,kw OR (Neoplasms, Lung):ti,ab,kw OR ﬁ_%l Neoplasm):ti,ab,kw
OR (Neoplasm, Lung):ti,ab,kw ig'

#3 (Neoplasms, Pulmonary):ti,ab,kw OR (Neoplasm, Pulmonary):ti,ab,kw OR (Pulmonary Neoplasm):ti,ai,g\%OR (Lung
Cancer):ti,ab,kw OR (Cancer, Lung):ti,ab,kw o g o

#4 (Cancers, Lung):ti,ab,kw OR (Lung Cancers):ti,ab,kw OR (Pulmonary Cancer):ti,ab,kw OR (Cancer, P%l_gl%lary):ti,ab,kw OR
(Cancers, Pulmonary):ti,ab,kw % g. S’_,

#5 (Pulmonary Cancers):ti,ab,kw OR (Cancer of the Lung):ti,ab,kw OR (Cancer of Lung):ti,ab,kw gi 2

#6 #1 or #2 or #3 or #4 or #5 53

#7 MeSH descriptor: [Pleural Effusion, Malignant] explode all trees E\(B =

#8 (Pleural Effusion, Malignant):ti,ab,kw OR (Malignant Pleural Effusion):ti,ab,kw OR (Effusion, Malig@nt %eural):ti,ab,kw OR
(Effusions, Malignant Pleural):ti,ab,kw OR (Malignant Pleural Effusions):ti,ab,kw 725 5. %
#9  (Pleural Effusions, Malignant):ti,ab,kw % E

#9 (Pleural Effusions, Malignant):ti,ab,kw Z 5’

#10 #7 or 48 or #9 > 5

#11 MeSH descriptor: [Bevacizumab] explode all trees ?—,' §

#12 (Bevacizumab):ti,ab,kw OR (Mvasi):ti,ab,kw OR (Bevacizumab-awwb):ti,ab,kw OR (Bevacizumab av@vb)&‘-ti,ab,kw OR
(Avastin):ti,ab,kw 7448 S 3
#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OI{!:?(yH?‘l 6):ti,ab,kw

#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OR (yh@l6):§ab,kw

#14 #11 or #12 or #13

#15 MeSH descriptor: [Drug Therapy] explode all trees

#16 (Drug Therapy):ti,ab,kw OR (Therapy, Drug):ti,ab,kw OR (Drug Therapies):ti,ab,kw OR (Therapies, Drug)®ti,ab,kw OR

(Chemotherapy):ti,ab,kw
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#17 (Chemotherapies):ti,ab,kw OR (Pharmacotherapy):ti,ab,kw OR (Pharmacotherapies):ti,ab,kw
#18 #15 or #16 or #17

#19 #14 or #18

#20 #19 and #6 and #10

Web of science

'720k 18fwapad|oz Yo £0.080-£z0z-uadol

pwaubigsug

#1

0} palejal|sash Jo} Bulpnjoul ‘1ybliAdoo Aq |

TS=(Lung Neoplasms) OR TS=(Pulmonary Neoplasms) OR TS=(Neoplasms, Lung) OR TS=(Lung Ngg)&e@n) OR
TS=(Neoplasm, Lung) OR TS=(Neoplasms, Pulmonary) OR TS=(Neoplasm, Pulmonary) OR TS= (Pulmfmairy Neoplasm) OR
TS=(Lung Cancer) OR TS=(Cancer, Lung) OR TS=(Cancers, Lung) OR TS=(Lung Cancers) OR TS= (ﬁwkn&)nary Cancer) OR
TS=(Cancer, Pulmonary) OR TS=(Cancers, Pulmonary) OR TS=(Pulmonary Cancers) OR TS= (Cance&’.o'iltﬁe Lung) OR

—h

#5 AND #2 AND #1 and FREDA (HER: — HURE)

1819

TS=(Cancer of Lung) and FRENA (HEk: — £UEHE) ;_ %g
#2 TS=(Pleural Effusion, Malignant) OR TS=(Malignant Pleural Effusion) OR TS=(Effusion, Malignant Iée(&g ) OR
TS=(Effusions, Malignant Pleural) OR TS=(Malignant Pleural Effusions) OR TS=(Pleural Effusions 1\£a % ant) and FRENZA
(HEB: — BURE) 5 =2
#3 TS=(Bevacizumab) OR TS=(Mvasi) OR TS=(Bevacizumab-awwb) OR TS=(Bevacizumab awwb) OR%S@Avastm) OR
TS=(Endostar) OR TS=(recombinant human endostatin) OR TS=(Rh endostatin) OR TS=(yh-16) and gjﬁEFgIS HEBg — #U9RE
FE) f: o
#4 TS=(Drug Therapy) OR TS=(Therapy, Drug) OR TS=(Drug Therapies) OR TS=(Therapies, Drug) ORE_'I;S—&?hemotherapy) OR
TS=(Chemotherapies) OR TS=(Pharmacotherapy) OR TS=(Pharmacotherapies) and JEIZA& (HEf: 2 = éﬁﬁfﬁ)
[9°]
#5 #4 OR #3 and FREDA (HERR - $0RRD) =
#6 s
:g
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o)
&®
S
\l
o
@
o
]
N
Study Sample size Gender Mean Volume of MPE KPS Intervention ¥ outcome
o
(M/F) age(years) scores m g
vo
.o
F.Chenetal. Endo DDP:30 39/21 / Moderate to large >60 Endo 45 mg_DDP 40 /§1§ l/week,
2016 7 DDP:30 3 cycles =98 g P1,2,3
DDP 40mg/m?: l/weekg%bgcles
— =]
Endo DDP:30 54.3+5.6/ Endo 45 mg_DDP 40 SZEveek, 3
Chen et al. - - o8
DDP:30 44/16 55.6+4.5 NR NR cycles oco P1,3
20148 H_=
DDP 40mg: 2/week, 3 %’yglgs
R. Chen et Endo DDP:45 60.6+7.2/ Endo 45 mg_DDP 40 _:@g_ 2/week,
.Chene —3
L 2016" DDP:45 53/37 60.8+7.5 Moderate to large >60 3 cycles ‘533 =} P1,2,3
al. =
DDP 40mg/m?*: 2/Week§3 cgeles
b ¢ ol Endo DDP:19 61.4 Endo 40 mg DDP 40n%/m§ 1/week,
uan et al. =
50152 DDP:19 23/15 Moderate to large >60 4 cycles a g P1,2
- o
DDP 40mg/m?: 1/week$4 ¢Zcles
2%
Endo_DDP:27 59.15+10.26/ Endo 30 mg DDP 30ng: lé)veek, 3
3
Feng 2017  DDP:27 32/22 58.71+10.04 Moderate to large NR cycles 5 ° P1
= ]
DDP 30mg: 1/week, 3 gyclgcs
(]
He e al Endo_DDP:27 60.28+6.17/ Endo 30 mg_DDP 40mg/m# 2/week,
eetal o
DDP:25 32/20 61.31£6.05 Moderate to large >70 3 cycles o IS P1,2
2016% Q N
DDP 40mg/m?*: 2/week®3 cgples
H Endo DDP:25 41.5+7.6 Endo 30 mg 2/week DDP 80mg
uan
20142% DDP:25 30/20 Moderate to large >60 1/week: 2 cycles & P1,3

o
DDP 50mg: 1/week, 2 cyclgjns
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Li 2020%

Li2016%

Liu et al.
2019%

Liu et al.
2018%7
Luand
Zhang
20177

Qin 2016

Qing et al.
20183

Shen et al.
20123

Su et al.
2021%*

Endo DDP:20
DDP:20

Endo DDP:31
DDP:31

Endo DDP:30
DDP:30

Endo DDP:34
DDP:34
Endo DDP:31
DDP:31

Endo DDP:21
DDP:21

Endo_DDP:28
DDP:23

Endo DDP:40
DDP:40

Endo DDP:30
DDP:30

24/16

35/27

36/24

38/30

35/27

24/18

22/27

42/38

37/23

62.3+1.7/
62.5+1.5

42.22+6.92/
42.14+6.89

52.64+6.55/
53.31+7.56

63.19+4.73/

65.55+5.28

46.3+10.6/

45.7£11.3

59.6

68.2+4.6/

68.2+4.6

37-79

61.43+6.45/
62.05+6.29

Moderate to large

NR

NR

Moderate to large

Moderate to large

Moderate to large

NR

Moderate to large

NR

NR

>60

>60

>60

>60

>60

NR

>60

NR

Endo 45 mg_DDP 40ngg/m® 1/week,

3 cycles
c

DDP 40mg/m?: 1/weekp TtScles
» ®

Endo 30 mg 2/week_D@«FS’ @mg

1o
93d O

1/week: 2 cycles % § §

o
DDP 50mg: 1/week, 2 gy@l&s
Endo 45 mg/m> DDP @@é 2/week,
2-3 cycles Lo g
DDP 30mg: 2/week, 23 8@ s
Endo 60 mg DDP 60mg§2é”w eek

3
DDP 60mg: 2/week 5 ai
Endo 45 mg_DDP 40ngg/m& 2/week,
3 cycles z §

DDP 40mg/m?: 2/Week°’3 c_gcles

Endo 60 mg_DDP 50ng@;: 18veek, 3
cycles é §
DDP 50mg: 1/week, 3 Jclcs

Endo 35 mg/m> DDP ém@nz
2/week, 3 cycles
DDP 60mg/m?: 2/weekz,ﬂ cgcles
Endo 30 mg 2/week D@P 49mg:
1/week, 3 cycles ﬁ

DDP 40mg;: 1/week, 3 cycles

Ln

29) Ie
T

G20¢

Endo 60 mg_DDP 40-50mg 2/week,

[EIlVES)

2 cycles
DDP 40-50mg: 2/week, 2 cztles

P1,3

P1,3

P1,3

P1,2,3

P1,2,3

P13

P1,2,3,4

P1,2,3

P13
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3 0
S 8
Q @®
T o
o ®
—. O
3 o
= ®
S o
Endo DDP:42 56.84+7.03/ Endo 40 mg_DDP 40n&/m#3 1/week,
Qin 20183 DDP:42 43/41 57.19+8.25 NR NR 4 cycles g g P1,2
c o
DDP 40mg/m?: 1/weekp £tScles
» o
Tian ot al Endo_DDP:48 59.26+2.43/ Endo 30 mg 4/week_DPR.#)-
ian et al. o
2019% DDP:48 57/39 61.54+2.32 Moderate to large >60 40mg/m?: 2/week, 1 cy%l% § P1
o
DDP 30-40mg/m?: 2/wgeg,g cycle
Tu et al Endo DDP:45 46.5+11.5/ Endo 45 mg_DDP 4011@@1% 2/week,
u et al. =
20143 DDP:45 48/42 47.5+10.5 Moderate to large >60 3 cycles o 1‘3 E_J P1,2,3
DDP 40mg/m?: 2/Weekg§c§cles
Q
Endo DDP:40 55.5+2.2/ Endo 40 mg_DDP 40n1g ¥/®eek: 4
Wang et al. y N — 50 g
20175 DDP:40 41/39 55.842.9 Large >60 cycles E o5 P1,2,3
DDP 40mg: 1/week, 4@ycl®
Endo DDP:30 61.28+6.32/ Endo 45 mg_DDP 40n§/ §2/W€ek
Wang 20187  DDP:30 35/25 60.54+5.65 NR >60 3 cycles =2 -8 P1,3
DDP 40mg/m?: 2/Wee]§3 cScles
Endo_DDP:47 53.47+3.25/ Endo 30 mg_DDP 40@/m§ 2/week,
Wang 2023%%  DDP:47 51/43 54.09+3.38 NR >80 3 cycles m o P1
DDP 40mg/m?: 2/Week§_3 c\cles
Endo DDP:20 / Endo 60 mg DDP 40-59mg_2/week:
Xu et al. - 8- #) %2
200 DDP:20 27/13 Large >50 2 cycles g m P1,2,34
DDP 40-50mg: 2/week52 c.ytles
Xu et al Endo DDP:75 63.65+5.11/ Endo 45 mg_DDP lOn{g l/ﬁeek 3
u et al.
20014 DDP:75 79/71 63.87+5.38 NR NR cycles sn P1,3
DDP 10mg;: 1/week, 3 cycl&
(Yang et al. Endo DDP:21 41.5+7.6 Endo 30 mg DDP 40mg l/gfeek 3
27/15 Large NR P1,2,3,4
20134 DDP:21 cycles
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o 7
© N
S 8
Q »w
> o
o®
_ o
=
= w
s o
DDP 40mg: 1/week, 33ycl@
S o
Endo DDP:27 60.28+6.17/ Endo 30 mg_DDP 40rr5/ﬁ_ln§ 2/week,
Yu 2016% DDP:25 32/20 61.314£6.05 Moderate to large >70 3 cycles 3 é 3 P1,2,3
o =@
DDP 40mg/m?: 2/weekzBcygcles
, Endo_DDP:26 41-75/39-75 Endo 45mg_DDP 30m3 Bvek: 2-3
Liu and Tan =98
20184 DDP:26 23/29 Moderate to large NR cycles =0 g P1,3
DDP 30mg: 2/week: 2«2&-@/51%
D
Luctal Endo DDP:30 / Endo 30mg_DDP 30m§_§(§_days: 1-2
u et al. c
DDP:30 28/32 Moderate to large NR cycles § = 3 P1,2
20164 TS
DDP 30mg: 3/6 days: lg_ZRZEgcles
Shi et al Endo LBP:21 42.345.6 Endo 30mg 2/week: 3 &4 LBP:
ietal Q-
20164 LBP:21 25/17 Moderate to large NR 30mg/m?: 1/3 week, 1 gycl& P1,2,4
= (o
LBP: 30mg/m?: 1/3 wegk, Beycle
=. o
Endo LBP: 30 50.31+4.27/ Endo 30mg_LBP: 30m§/mﬁ 1/week,
>
Chen 20214 LBP:30 39/21 50.16+4.35 Moderate to large NR 4 cycles i '5- P1,3
LBP: 30mg/m?: 1/weelg 4 &cles
n o
Endo NDP: 46 / Endo 7.5mg/m* 7/weelg4 cgles
Cheng et al. g =
201947 NDP:46 45/47 NR NR _NDP 30mg/m% 1/weeR, 23 cycles P1
NDP 30mg/m?: 1/weelé§2-4§'cycles
et Endo NDP: 35 62.545.5 Endo 60mg NDP 60mg: 1/§§eek, 2
u et al. >
NDP:35 43/27 Moderate to large NR cycles é, N P1,3
201448 RS
NDP 60mg: 1/week, 2¢9clest
QD
You et al Bev_DDP: 29 69.86+11.36/ Bev 300mg, dl,q3w_DOP 40mg
ou et al.
2021 DDP:29 32/26 67.9249.83 NR >70 d1,8,15, q3w: 1 cycle E Pl
DDP: 40mg d1, 8, 15, q3w:§] cycle
=2
=
«Q
o
©
>
E
o
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3 0
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a o
T o
o ®
—. O
3 o
= ®
S o
. Bev _DDP: 35 65.16 £9. 34/ Bev 300mg, d1,q3& . DRP  50mg
Chen and Ai 3
20295 DDP:35 45/25 65.08+9.26 NR NR d1,8,15, q3w: 1 cycle = g P1,3
DDP: 50mg dl, 8, 15, @3@%1 cycle
7h ol Bev_DDP: 34 61.62+2.78/ Bev 300mg_DDP 60n@ﬂgweeks 4
ang et al.
s DDP:34 33/35 61.38+2.94 NR >60 cycles % C:D S P1,3
2019°! a3l
DDP: 60mg 1/2weeks, % gy@es
Bev_DDP: 36 58.58+4.45/ Bev 5mg/kg DDP 45@@% 1/week,
Song 20202  DDP:36 45/27 58.69+4.87 NR >60 3 cycles o 8 E_J P1,3
DDP: 45mg/m?, 1/week g %CICS
Q
Bev_DDP: 41 58.21+3.25/ Bev 5mg/kg_DDP 60nsg™ Aveek, 3
Xue and N k!
DDP:41 47/35 58.96+3.43 NR NR cycles 50 P1,3
Zhao 2017 5=
DDP: 60mg, 1/week, 3xycks
q Bev_DDP: 37 60.28+6.17/ Bev 5mg/kg DDP 4011% l§veek 3
uan < 3
20165% DDP:36 53/20 61.31+6.05 Moderate to large >70 cycles 9 S P1,2,3
DDP: 40mg, 1/week, R@ycgs
T. Chen et Bev_DDP: 24 54.6+7.7 Bev 300mg_DDP 60mg 1/2 weeks, 1
.Chene
DDP:24 31/17 Moderate to large NR cycle m 8 P1,3
al. 2016%
DDP: 60mg, 1/2 Week%l cgcle
Wang et al. NDP: 24 29-82 NDP: 40mg/m? l/weelgb?a 4_cycles
25/23 Moderate to large >60 P1,2,3
2015% DDP:24 DDP: 40mg/m? l/weekg?a 4%cycles
Zhu et al. NDP: 40 56.78+8.92/ NDP: 40mg/m? l/week‘54 c!y‘cles
48/32 NR NR P1,3
202257 DDP:40 57.1849.12 DDP: 40mg/m? l/weelg4 c@cles
. NDP: 30 35-75 NDP: 40mg/m?,1/week, 2- 3ncycles
Bai 201938 38/20 Moderate to large >60 P1,3
DDP:28 DDP: 40mg/m?,1/week, 2- gcycles
X. Chen et NDP: 39 55.8+8.1/ NDP: 40mg/m?,1/week, 2- @cycles
43/36 Large >60 P1,3,4
al. 2016% DDP:40 58.2+7.3 DDP: 40mg/m?2,1/week, 2- 4I_R:ycles
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S o
Huangetal. LBP:38 41535 54+£7/ 54+7 NR NR LBP: 30mg/m?,1-2/weék, 264 cycles P13
2017 DDP:38 DDP: 30mg/m?2,1- 2/we€k E4 cycles ’
Shen LBP: 30 38-74 LBP: 30mg/m?,1-2/we cycles
£ 20/40 Moderate to large >60 g @@% Y P13
2014°! DDP:30 DDP: 30mg/m?2,1- 2/wegk‘°£4 cycles
Gao et al. LBP: 30 57-69/54-68 LBP: 30mg/m?, 1/weekﬁ2m4csycles
37/24 Moderate to large >60 P1,2,3
2019% DDP:31 DDP: 40mg/m? l/weelggfcycles

M

.—r

Abbreviation: M: male, F: female, MPE: malignant pleural effusion, KPS: Karnofsky performance score, Endo DDP: Erﬁi@tgr + cisplatin, DDP: cisplatin, Endo LBP:
Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Bevacizumab + Cl%lﬁtl& NR, not reported.

Outcomes: P1: clinical responses including complete response, partial response, stable disease and progressive disease; P2: qu&llg

events (TRAESs); P4: survivals.
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3.51 (2.03, 6.28)"
1.03 (0.56, 1.97)
0.15 (0.01, 1.03)
0.36 (0.07, 1.73)
1.59 (0.46, 5.15)
1.18 (0.32, 3.88)

DDP
0.29 (0.22, 0.39)"
0.04 (0, 0.27)"
0.1 (0.02, 0.44)"
0.45 (0.15, 1.26)
0.34 (0.1, 0.95)"

Endo_DDP

0.15 (0.02, 0.93)"
0.35(0.07, 1.54)
1.54 (0.48, 4.47)
1.14 (0.33, 3.36)

Endo_LBP
2.37(0.21, 33.93)

9.99 (2.38, 76.59)"

7.62 (0.87, 91.12)

o

BMJ Open s

o

©

5

E

=

=

o

c

=

Table S4  The league table of network meta-analysis for DCR according to all interventions. a

OR 95% Crls
Bev_DDP

Endo_NDP
4.39 (0.7, 28.9
3.21(1.22,9.5

LBP
0.74 (0.16, 3.45) NDP

Table S5

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, DCR: Disease control rate.

The league table of network meta-analysis for QOL according to all interventions.

uluIW erePpUEIIXa] 0] pale|al sasn 10)

|

(s3gv) induadns juswaubiasug

1y woJy papeojumod 7Z0z Joquiaiad Pz uo £0.080-€z0z-uadol

& nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP

1.56 (0.52, 4.94)
0.47 (0.15, 1.52)
0.16 (0.02, 1.26)
0.49 (0.1, 2.39)
1.09 (0.21, 5.56)

DDP

0.3 (0.22, 0.39)"
0.1 (0.02, 0.57)*
0.31 (0.1, 0.93)"
0.7 (0.21, 2.22)

Endo_DDP

0.34 (0.05, 1.95)
1.05 (0.31, 3.25)
2.35(0.69, 7.75)

Endo_LBP
3.06 (0.82, 12.66)
6.93 (0.85, 60.14)

saiBojouyoal Jejiwis pue [Bulures) |v

Z 5{ aung uo ywooflwg uadolwqy

e

5 (0.45, 11.58) NDP

7

¢

Bevacizumab + cisplatin, QOL: quality of life.

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S6  League tables of all grades myelosuppressive event comparison of all interventions.

OR 95% Crls

Bev_DDP

0.99 (0.55, 1.76)
0.95 (0.5, 1.83)
0.68 (0.1, 4.32)

0.46 (0.1, 2.05) 0.47 (0.11, 1.84) 0.49 (0.11, 1.98) 0.68 (0.07, 6.89) Endo_NDP
0.96 (0.42, 2.18) 0.98 (0.54, 1.74) 1.01 (0.53, 1.94) 1.42 (0.27, 8.33) 2.08 (0.47, 9.8
0.85 (0.37, 1.93) 0.86 (0.48, 1.54) 0.89 (0.46, 1.71) 1.25 (0.2, 8.81) 1.83 (0.53, 6.9

DDP
0.96 (0.72, 1.3)
0.69 (0.11, 4.01)

Endo_DDP
0.71(0.11, 4.25)

Endo_LBP

LBP
0.88 (0.39, 2.02) NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.
ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
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Table S7  League tables of all grades gastrointestinal effect event comparison of all interventionsg 3
OR 95% Crls 2 3
Bev_DDP z %
3
0.93 (0.58, 1.49) DDP = 5
= ]
0.85 (0.49, 1.49) 0.92 (0.69, 1.23) Endo_DDP 5 o
(9]
1.58 (0.04, 24.01) 1.7 (0.05, 24.68) 1.86 (0.05, 27.49) Endo_LBP S @
o
2.15 (0.22, 15.02) 2.31(0.25, 15.24) 2.52 (0.27, 17.04) 1.37 (0.04, 70.76) Endo_NDP & IS
=. N
4(1.82,8.94)" 4.29 (2.3,8.26)" 4.69 (2.36, 9.59)" 2.52 (0.19, 83.76) 1.87 (0.25, 16978)3 LBP
5.01 (2.37, 10.84)" 5.39 (3.02, 9.89)" 5.89 (3.07, 11.51)" 3.19 (0.2, 113.19) 2.32(0.39, 20.25)2 1.26 (0.53, 2.99) NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S8  League tables of all grades hypohepatia e event comparison of all interventions. m
OR 95% Crls o

Bev_DDP cg
0.86 (0.29, 2.5) DDP o
0.74 (0.21, 2.55) 0.85 (0.45, 1.62) Endo_DDP ;m'
1.2 (0.02, 64.26) 1.39 (0.03, 65.71) 1.63 (0.03, 80.3) Endo_LBP 3
0.43 (0.01, 8) 0.5 (0.01, 7.53) 0.58 (0.02, 9.69) 0.34 (0, 38.81) Endo_NDP E

1.2 (0.25, 5.83)
1.09 (0.29, 4.08)

1.39 (0.45, 4.41)
1.26 (0.58, 2.74)

1.62 (0.44, 6.12)
1.47 (0.54, 4.05)

1(0.03, 40.32)

0.91 (0.02, 45.55)

2.82(0.14, 112.
2.5(0.18, 81.39
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S3

LBP
0.91 (0.22, 3.56)

NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.

Endo_DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin.

Table S9

League tables of G3-myelosuppressive event comparison of all interventions.
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‘nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP
1.19(0.37, 3.93)
0.95(0.2,4.43)

DDP

0.79 (0.29, 2.1)
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3.03(0.17, 114.1) 2.48 (0.19, 79.56) 3.18 (0.2, 112.91) 179.3 (0, 13158904182927350) LBP
2806.8 (0, 2358.54 (0, 3012.84 (0, 86977.28 (0.72, c:-: 877.08 (0, NDP
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*p<0.05. Data bolded in black indicate they are from an indirect comparison. g
g
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ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, G3: grade 3 or higher.
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Table S10 League tables of G3-gastrointestinal effect event comparison of all interventions.
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18857.28 (0,
21936173709446430720)

ND
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nedaplatin, NDP: nedaplatin, Bev_DDP:

Bev_DDP
0.87 (0.32, 2.38) DDP
0.43 (0.05, 3.16) 0.5 (0.06, 2.74) Endo_DDP
146.72 (0, 170.13 (0, 346.11 (O,
Endo_NDP
2.25957982568521e+21) 2.60852595759042e+21) 5.58712188787727e+21) -
. . 0.04 (0,
4.96 (0.76, 48.98) 5.6 (1.18, 45.11) 11.87 (1.1, 198.58) >
138950642090604784)=
97135.18 (0, 110659.48 (0, 230346.59 (0, 1349.63 (0, g.
1.05993280385622e+20) 1.25474480157232e+20) 2.61196338258981e+20) 182291206742938910R)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. 2
ORs between the included interventions according to the results of network meta-analysis. S
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, EndoNDP: Endo%r
Bevacizumab + cisplatin, G3: grade 3 or higher. %
5
Table S11 League tables of G3-hypohepatia event comparison of all interventions. §
OR 95% Crls o
Bev_DDP
1.36 (0.33, 5.91) DDP
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7.15 (0.05, 3005.42) 5.2 (0.05, 1901.09) 0.37 (0, 382.55) 2.15 (0, 16410.56) a
18.95 (0.38, 4882.5) 13.51 (0.37, 3023.28) 1.03 (0, 666.32) 5.38 (0.05, 2025.4) S
*p<0.05. Data bolded in black indicate they are from an indirect comparison. é
ORs between the included interventions according to the results of network meta-analysis. g

Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
Bevacizumab + cisplatin, G3: grade 3 or higher.
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myelosuppressive. ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higger, Endo_DDP: Endostar + cisplatin, DDP:

cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo_NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Begcizumab + cisplatin.
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(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3-gastroigestinal effect, (H)G3-hypohepatia, (1)G3-
@

myelosuppressive.

ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higher.
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Abstract

Objectives: Different intrathoracic perfusion therapeutic regimens are available for
non-small cell lung cancer with malignant pleural effusion (MPE). Antiangiogenic
agents are often used to control MPE, and the results are satisfactory. Here, we
performed a network meta-analysis to reveal optimal combinations of antiangiogenic
agents and chemical agents and assess their effectiveness and safety.

Design: Systematic review and network meta-analysis.

Data sources: PubMed/Medline, Embase, Cochrane, Web of Science, Wanfang, VIP
Database and Chinese National Knowledge Infrastructure were searched from
inception to May 2023. Eligible studies were randomized controlled trials that
reported on curative effect in MPE.

Data extraction and synthesis: The Cochrane Collaboration tool was used to assess
risk of bias. The consistency was evaluated by examining the agreement between
direct and indirect effects. Network meta-analysis was performed and the ranking
probabilities of being at each possible rank for each intervention were estimated.
Comparison-adjusted funnel plots were obtained to assess publication bias.

Results: A total of 46 studies were included in the analysis. Among them, we
included a total of 7 interventions. A total of 3026 patients participated in this
analysis. According to the results of the network meta-analysis, some antiangiogenic
agents combined with chemotherapy regimens improved objective response rate
(ORR) and disease control rate (DCR) and quality of life (QOL). The rank
probabilities suggested that in terms of ORR, DCR and QOL, Endostar plus lobaplatin
was the first-ranked intervention.

Conclusion: Administration of antiangiogenic agents plus chemical agents
significantly improved the clinical response and quality of life. In addition, Endostar

plus lobaplatin was the most effective combination.

PROSPERO registration number:
CRD42021284786
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Keywords: Non-small cell lung cancer - MPE - Antiangiogenic agents - Thoracic

perfusion - Network meta-analysis

Strengths and limitations of this study

1. The large number of studies and the considerable sample size enhanced the
statistical power of our analysis.

2. The risk of bias tool recommended by Cochrane was used to assess the risk of bias
of included RCTs.

3.Meta-regression analysis was performed to determine if potential effect modifiers
influence the outcomes.

4. The absence of closed loops within the network prevented a formal assessment of

inconsistency.
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Introduction

Malignant pleural effusion (MPE) is the accumulation of exudative fluid in the
pleural cavity as a result of malignancy; it is usually caused by malignant infiltration
of the pleura and often results in dyspnea, chest tightness and shortness of breat!.
According to Global Cancer Statistics released by GLOBOCAN in 2020, lung cancer
is the leading cause of cancer deaths worldwide and accounts for the most common
cause (approximately 35.6%) of MPE 2 3. Studies have revealed that lung cancer
combined with MPE has a worse prognosis than other malignant tumors, with a
median survival of 3.3 months 4. Traditional treatments for MPE include pleurodesis,
indwelling pleural catheters and thoracic perfusion of chemotherapeutic agents *.
Currently, with various antiangiogenic agents being approved for cancer treatment,
antiangiogenic therapy for MPE has attracted increasing attention.

Vascular endothelial growth factor (VEGF), a proangiogenic factor, has a
prominent role in tumor angiogenesis, host vascular endothelial cell activation,
malignant proliferation and metastasis °. High expression levels of VEGF have been
confirmed in the serum of patients with cancer and in malignant pleural effusions.
Antiangiogenic agents (bevacizumab and Endostar) have been approved for MPE
treatment, and the results are satisfactory.

Bevacizumab, a humanized monoclonal antibody with high binding affinity to
VEGF, blocks VEGF signaling and decreases the formation of pleural effusion °.
Endostar is a modified and recombinant human endostatin (Rh-endostatin). It is now a
common angiogenesis antagonist and has been widely used in clinical practice to treat
a wide range of tumors 7.

There have been several studies on the efficacy of intrapleural perfusion with
antiangiogenic agents combined with chemotherapy in the treatment of malignant
pleural effusion ®!!, but comparisons between multiple schemes are lacking, and the
results are inconsistent. Network meta-analysis (NMA) allows for the comparison of
multiple treatment regimens simultaneously, which is particularly valuable given the

lack of direct head-to-head comparisons in the existing literature. Although some
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meta-analyses exist on individual treatments, our NMA provides a comprehensive
comparative effectiveness analysis across multiple regimens, offering a broader
perspective on the optimal treatment strategy for MPE in non-small cell lung cancer
(NSCLC). Notably, there are no guidelines for the treatment of MPE; hence, we
performed this systematic review and network meta-analysis to identify the optimal

combination strategy to aid clinical decision-making.

Materials and methods
Registration and guidelines

The protocol of this systematic review and network meta-analysis has been
registered in PROSPERO (CRD42021284786). The reporting of this network
meta-analysis follows the Preferred Reporting Items for Systematic Reviews
statement for Network Meta-analyses (PRISMA-NMA) (PRISMA NMA Checklist) 2
(Table S1).

Differences Between Protocol and Review

The initial protocol registered in PROSPERO (CRD42021284786) listed a broader
range of outcomes, including dyspnea, pain, functional status. However, post data
extraction, it was observed that there was insufficient data for these planned outcomes
across the included studies, preventing a robust meta-analysis. As a result, we focused
on those outcomes for which sufficient data were available: ORR, DCR, QOL, and
TRAESs. This adjustment was necessary to maintain the integrity and validity of the

analysis.

Search strategy and eligibility criteria

We searched electronic databases, including PubMed/Medline, Embase, Cochrane,
Web of Science, Wanfang, VIP Database (CQVIP) and Chinese National Knowledge
Infrastructure (CNKI), from inception to May 25, 2023, using the following

keywords: "Endostar", "recombinant human endostatin", "Rh endostatin", "yh-167;
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"Bevacizumab"; "Lung Neoplasms"; "Pleural Effusion, Malignant" and "Drug
Therapy" (Table S2). In this search, there were no restrictions on the language or
publication date. In addition to searching electronic databases, we also reviewed
relevant systematic reviews to identify primary studies that met our inclusion criteria.
Publications were considered eligible based on the following criteria: 1) the study
design was a randomized controlled trial (RCT); 2) the study participants were adult
patients who had a clear histopathological diagnosis of NSCLC with pleural effusion;
and 3) the included studies must compare at least two of the following nine
treatments, including pleural perfusion of bevacizumab plus chemical agents,
Endostar plus chemical agents or chemical agents alone. During treatment, no patients
received systematic chemotherapy, chemoradiotherapy, hyperthermia, or other
traditional Chinese medicine injections; and 4) the studies included the objective
response rate (ORR) and disease control rate (DCR). Furthermore, nonclinical
controlled trials, literature reviews, duplicate publications, case reports, animal
research papers, conference abstracts, systematic reviews and meta-analyses, and
studies with insufficient information for data extraction were excluded. Title and
abstract screening and full-text screening were conducted independently and in
duplicate by two reviewers. Discrepancies were resolved through discussion with a

third reviewer.

Types of Outcomes

Outcomes included the ORR, DCR, quality of life (QOL), and adverse reaction
rate. The included articles were required to have ORR and DCR outcomes. Referring
to previous evaluation criteria '3, we defined the clinical response criteria as follows:
(1) a complete response (CR) occurred when effusion disappeared for more than four
weeks; (2) a partial response (PR) occurred when effusion was reduced >50% for
more than four weeks; (iii) stable disease (SD) was defined as reduced effusion <50%
or increased effusion <25%; and (4) progressive disease (PD) was effusion

increased >25% along with other signs of progression or symptomatic reaccumulation
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of the fluid requiring repeat treatment. The ORR was defined as the ratio of the total
number of patients experiencing CR and PR to the total number of patients. DCR was
defined as the ratio of the total number of patients experiencing CR, PR, and SD to
the total number of patients. QOL was measured by the Karnofsky performance score
(KPS). Improved (KPS increased by more than 10 points) and stable (KPS changed
by less than 10 points) levels were considered to indicate efficacy. The safety
outcomes included adverse reactions, such as myelosuppression, hypohepatia and

gastrointestinal effects (regardless of the severity (any grade or grade 3 or more)).

Data extraction and quality evaluation

The required data were independently extracted by two reviewers, and the quality
assessment of the studies was performed afterward. For eligible studies, the following
data were extracted: the first author, study year, proportion of males, mean age,
treatment plan, volume of MPE, performance status, ORR, DCR, QOL, incidence of
treatment-related adverse events (TRAEs) and grade 3 or higher treatment-related
adverse events (>grade 3 TRAESs) related to treatments. The risk of bias for each trial
was assessed using the Cochrane risk of bias method '4, which includes random
sequence generation, allocation concealment, blinding to allocated interventions,
missing outcome data, selective outcome reporting, and other concerns. A study is
classified as low risk only if all evaluated items are deemed low risk. Conversely, if
any item is judged high risk, the study is classified as high risk. Studies with any item
rated as unclear are classified accordingly. Each study was independently evaluated
by two reviewers, and any discrepancies were resolved through discussion with a

third reviewer.

Statistical analysis
The primary outcome of this study was the ORR. Secondary outcomes were DCR,
QOL and TRAEs (including any grade (AG)-gastrointestinal effect, AG-hypohepatia,

AG-myelosuppressive effects, grade 3 or higher (G3)-gastrointestinal effect,
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G3-hypohepatia, and G3-myelosuppressive effects). The variations in dosing and
scheduling across studies were minimal and consistent enough that we considered
them unlikely to significantly influence the therapeutic effects. Thus, the same
interventions with the different doses and schedules were grouped together.

Stata 15.0 was used to graphically display the results. The network meta-analysis was
performed using the “rjags” and “gemtc” packages in R version 4.2.3. We used
non-informative uniform and normal prior distribution. Non-informative uniform
priors were used for the heterogeneity parameter (t), representing the standard
deviation of the random effects across studies. This choice was made to allow for a
wide range of possible values and to minimize prior influence on the estimation
process. Specifically, a uniform prior with a range of U(0, 5) was used for t.Normal
priors were applied to the treatment effects (log-odds ratios) for each intervention
comparison. The treatment effects were modeled using N(0, 10?)priors, indicating that
we expected the treatment effects to be centered around zero with a wide range of
possible values to capture any uncertainty in the effects.

The network meta-analysis model was estimated using the Monte Carlo Markov
Chain (MCMC) method. We employed the MCMC method to run 4 MCMC chains
simultaneously, setting the number of simulations to 5000 and the number of
iterations to 20000. The convergence of the model was assessed by the
Brooks-Gelman-Rubin diagnostic and visual inspection of trace plots. The results are
shown as odds ratios (ORs) and 95% credible intervals (Crls). Fixed and random
effects models were considered and compared using the deviance information
criterion (DIC). For each model, goodness-of-fit to data was evaluated using residual
deviance !°.Heterogeneity was assessed using the ‘getmc’ package. Between-study
variance (1?) Cochran’s Q and I? statistic were calculated to quantify heterogeneity.
Global and local inconsistencies were unable to be assessed because there were no
closed loops in the network. All treatments were ranked according to the surface
under the cumulative ranking area curve (SUCRA). Higher SUCRA probabilities

indicated better treatment effects '©. To determine if potential effect modifiers
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influence the outcomes (ORR and DCR), we conducted a meta-regression analysis.
This analysis considered variables such as sample size (categorized into <50, >50 and
<100, >100), mean age (<60 years, >60 years), and sex ratio (male/female <I,
male/female >1) as potential covariates. Comparison-adjusted funnel plots were
employed to assess publication bias. Statistical analyses of the pooled ORRs were

performed using R version 4.2.3.

Patient and public involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of this research.

Results
Literature search and study characteristics

We identified 5670 records from 7 electronic databases. After removing
duplicates, 4442 titles and abstracts were reviewed, and 130 papers were selected for
full-text screening. Finally, 46 studies were included in the network meta-analysis
(Figl, Table S3!7-62), Studies were published between 2012 and 2023 and included a
total of 3026 patients. The intrapleural administration therapeutic regimens included
Endostar + nedaplatin (Endo + NDP), Endostar + DDP (Endo + DDP), Endostar +
lobaplatin (Endo + LBP), Bevacizumab + DDP (Bev + DDP), DDP, nedaplatin (NDP)
and lobaplatin (LBP). In particular, 32 studies compared Endostar plus chemical
agents versus chemical agents alone, 7 studies compared bevacizumab plus chemical
agents versus chemical agents alone, and 7 studies compared the effects of different
chemical agents. The general characteristics of the included studies are presented in

Table S3.
Quality Assessment

Fig 2 presents our risk of bias assessments for the studies. There were 41 RCTs

among the 46 studies in the unclear risk of bias for random sequence generation.
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None of the studies reported the processes used for allocation concealment or blinding
of outcome assessment; only 1 study mentioned the blinding of participants and
personnel. The outcome data of all studies were complete, and no other sources of

bias were reported.

NMA
Objective response rate

All included studies with a total of 3026 patients reported the data of ORR, with
1945 patients demonstrating an overall response. The network of studies is presented
in Fig S1. Bev+ DDP exhibited a significantly higher ORR than DDP alone, yet it was
lower compared to the combinations of Endo+ LBP and Endo+ NDP. DDP alone
showed a significantly lower ORR than all evaluated treatment regimens, including
Endo+ DDP, Endo+ LBP, Endo+ NDP, LBP, and NDP. Furthermore, Endo+ DDP
had a lower ORR compared to both Endo+ LBP and Endo+ NDP, whereas Endo+
LBP and Endo+ NDP each displayed significantly higher ORRs than either LBP or
NDP alone (Fig S2; Table 1).

The SUCRA rank and probability value results indicated that Endo + LBP (95%)
was the most likely to improve the ORR, followed by Endo + NDP (88%), NDP
(48%), Endo + DDP (46%), LBP (40%), Bev + DDP (33%), and DDP (0.002%) (Fig
S3; Table 2).

Disease control rate

All included studies with a total of 3026 patients reported the data of DCR, with
2586 patients achieving disease control. The network of studies is presented in Fig S1.
Bev+ DDP demonstrated a significantly higher DCR compared to DDP alone. DDP,
in turn, exhibited a lower DCR relative to Endo+ DDP, Endo+ LBP, Endo+ NDP, and
NDP alone. Among these, Endo+ DDP showed a significantly lower DCR than
Endo+ LBP, which itself recorded a higher DCR than Endo+ NDP. Moreover, Endo+
NDP achieved a significantly higher DCR compared to NDP alone (Fig S2; Table
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S4). The DCR was ranked for all treatments by estimating the SUCRA value. The
results were as follows: Endo + LBP (95%), Endo + NDP (83%), Bev + DDP (51%),
Endo + DDP (49%), NDP (41%), LBP (30%), and DDP (1%) (Fig S3; Table 2).

Quality of Life

Nineteen studies, involving a total of 1173 patients reported the quality of life, with
654 patients achieving high quality of life. These studies constituted five pairs of
direct comparisons involving six interventions (Endo + DDP, Endo + LBP, Bev +
DDP, DDP, NDP and LBP). The network diagram is shown in Fig S1. DDP was
associated with a lower quality of life compared to Endo + DDP (OR = 0.3, 95% Crl
[0.22, 0.39]), Endo + LBP (OR = 0.1, 95% CrI [0.02, 0.57]), and LBP (OR = 0.31,
95% CrI [0.1, 0.93]) (Fig S2; Table S5).

After ranking the six interventions based on the SUCRA values, the results were as
follows: Endo + LBP (95%), Endo + DDP (69%), LBP (63%), Bev + DDP (33%),
NDP (29%), and DDP (10%), as shown in Fig S3 and Table 2.

Safety and toxicity

Thirty-five studies reported the data of safety profiles. Including a total of 582
patients for any-grade gastrointestinal effect, and 37 patients for grade 3 or higher
gastrointestinal effect. A total of 527 patients reported any grade myelosuppressive
effect, with 37 patients achieving grade greater than or equal to 3. A total of 122
patients reported any grade hypohepatia, with 9 patients achieving grade greater than
or equal to 3. The adverse reactions mainly included myelosuppression, headache,
hypohepatia, renal insufficiency, gastrointestinal effects, electrocardiographic
abnormalities and fever. Among all types of adverse reactions, the most frequent
occurrences were myelosuppressive, hypohepatia and gastrointestinal effects. The
NMA included seven therapeutic regimens for TRAEs of any grade and six

therapeutic regimens for TRAEs of grade greater than or equal to 3 (Fig S1). We did
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not find statistically significant differences in myelosuppression or hypohepatia. A
single chemotherapeutic agent caused fewer gastrointestinal reactions (Table S6-S11).

The probabilities of adverse events were ranked for all treatments by estimating the
SUCRA value. A lower SUCRA value indicated a higher probability of AEs and a
poorer treatment regimen. The corresponding ranking of incidences is shown in Fig

S3 and Table 2.

Meta-regression analysis
Table 3 showed the results of the meta-regression analysis for demographic and
clinical variables (sample size, mean age and sex). Results indicated that none of

these variables have significant impact on the ORR and DCR.

Publication bias

The comparison-adjusted funnel plots are presented in Fig S4. Overall, no distinct
asymmetry was found in the comparison-adjusted funnel plot on the ORR, DCR,
QOL, AG-gastrointestinal effects, AG-myelosuppression, G3-myelosuppression and
G3-hypohepatia, indicating no evidence of publication bias. However, the
comparison-adjusted funnel plot on AG-gastrointestinal effects, G3-gastrointestinal
effects and AG-hypohepatia were not symmetric around the zero line, which revealed

that there could be small-study effects.

Discussion

Currently, to the best of our knowledge, intrapleural perfusion with antiangiogenic
agents plus chemical agents in controlling MPE conferred satisfying clinical outcomes
for patients with NSCLC. Although Endostar/bevacizumab combined with
chemotherapy is widely used to treat malignant pleural effusion, there is a lack of
head-to-head direct comparisons to determine the best regimen. Hence, we performed
a network meta-analysis. In this analysis, two antiangiogenic agents and three

chemical agents formed seven treatment regimens to identify which treatment was
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optimal in achieving higher clinical responses and QOL and fewer TRAEs. The
results suggested the following:

1. Intrapleural administration of Endostar plus lobaplatin was associated with the
best ORR and DCR outcomes, followed by Endostar plus nedaplatin.

2. For the ORR, Endo + LBP and Endo + NDP were significantly more favorable
than Bev + DDP, while there were no significant differences in the efficacy of
Endostar plus chemotherapy or bevacizumab plus chemotherapy with regard to DCR.

Endostar, an endogenous angiogenic inhibitor, can inhibit endothelial cell
migration, repress the neovascularization of tumors, block the nutrient supply of
tumor cells, and thus prevent tumor proliferation and metastasis. In addition, Endostar
reduces the permeability of tumor neovascularization, thereby reducing the production
of pleural effusion . In 2022, Yimiao Xia et al. 8 performed a meta-analysis that
included 55 RCTs with a total of 3379 patients with lung cancer to investigate the
efficacy, safety and cost-effectiveness of Endostar and platinum in controlling MPE.
All the studies in the meta-analysis were published in Chinese. This supported the
findings in the current network meta-analysis.

Bevacizumab is another frequently studied antiangiogenic agent and plays an
important role in the treatment of several types of tumors 7. It can prevent
VEGF-induced vascular permeability and tumor cell migration, thereby reducing
MPE ¢, Several studies have demonstrated the efficacy and safety of bevacizumab for
the management of MPE. Du et al. % compared the efficacy of combined intrapleural
therapy with bevacizumab and cisplatin versus cisplatin alone in controlling MPE.
The results revealed that bevacizumab plus cisplatin improved the ORR from 50 to
83.3%. However, in our meta-analysis, the pooled ORR of Bev + DDP was 73.8%,
and the true efficacy of Bev might have been overestimated. After a literature search,
we found no head-to-head comparison between Bev plus other chemical agents and
the sole administration of chemical agents other than cisplatin. Therefore, more
combination therapeutic regimens still need to be investigated in the future.

MPE is generally considered to be a manifestation of a malignancy in its
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preterminal stage. Hence, the interventions are palliative in nature. The main goal of
treatment is to palliate symptoms and improve quality of life . In our study, we
found that intrapleural injection of Endostar combined with DDP was the best in
terms of improving QOL, while DDP was the worst.

With regard to the safety profile, although there was no significant difference in
the incidence of myelosuppression or hypohepatia between therapeutic regimens in
our study, regardless of the severity, the incidence of AG-gastrointestinal effects was
significantly more frequent with Endo + DDP and Bev + DDP than with LBP and
NDP. Furthermore, in the gastrointestinal effect ranking of the six treatment groups,
NDP was the safest, and Endostar plus DDP was the least safe (regardless of the
severity (any grade or grade 3 or more)). The results of these analyses suggest that
safety considerations may be needed when Endostar plus DDP is administered.

The transitivity assumption, which underlies the wvalidity of network
meta-analysis, was assessed by comparing the distribution of key covariates across the
included studies. These covariates—mean age, sex ratio, and sample size—were
relatively balanced across the different treatment comparisons, suggesting that the
assumption of transitivity is plausible. However, it is important to note that
unmeasured or inadequately reported effect modifiers could still potentially influence
the results. Future studies should aim to collect more homogeneous data and consider
additional covariates that may impact treatment effects.

This study had some limitations. First, we utilized only Chinese and English
databases, which might have led to retrieval bias, and most of the trials did not report
concealment or blinding, which might undermine the validity of the overall findings.
Second, all the included RCTs were published in China, and the generalizability of
the results is limited. Third, all of the included studies are at unclear risk of bias, and
many comparisons rely solely on indirect evidence, as there are no closed loops
within the network. This can lead to potentially misleading SUCRA rankings.
Therefore, SUCRA rankings should be interpreted with caution. Fourth, although we

did not impose restrictions based on the indexing status of journals during the
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literature search inclusion criteria, some of these journals are of low quality. The
potential influence of journal quality on our results warrants cautious interpretation.
Fifth, the absence of closed loops in the network precludes the formal assessment of
inconsistency, which is a crucial aspect of NMA. Future studies should aim to include
more diverse treatment comparisons to allow for a comprehensive inconsistency

evaluation.

Conclusions

This network meta-analysis comprehensively compared various treatments for
thoracic perfusion of MPE in NSCLC patients and described the QOL and toxicity
features. To the best of our knowledge, this is the first comprehensive NMA study of
its kind. The results showed that antiangiogenic agents combined with chemotherapy
regimens could improve clinical effectiveness and quality of life. In our study,
Endo+LBP was the most effective. However, high-quality randomized controlled

trials with larger sample sizes are needed to further confirm the evidence.
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MPE Malignant pleural effusion

VEGF Vascular endothelial growth factor
Rh-endostatin Recombinant human endostatin
CQVIP VIP Database

CNKI Chinese National Knowledge Infrastructure
RCT Randomized controlled trial

ORR Objective response rate

DCR Disease control rate

QOL Quality of life

CR Complete response

PR Partial response

SD Stable disease

PD Progressive disease

KPS Karnofsky performance score
TRAEs Treatment-related adverse events

>grade 3 TRAEs  Grade 3 or higher treatment-related adverse events
Crl Credible intervals

SUCRA Surface under the cumulative ranking area curve
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Table 1 The league table of network meta-analysis for ORR according to all interventions.

BMJ Open

OR 95% Crls

Bev_DDP

3.19 (2.11, 4.92)° DDP

0.27 (0.22, 0.33)"
0.05 (0.02, 0.15)*
0.08 (0.03, 0.2)°
0.29 (0.14, 0.56)"
0.25 (0.13, 0.46)"

0.85 (0.53, 1.37)
0.16 (0.05, 0.53)"
0.25 (0.09, 0.68)"
0.92 (0.4, 2.03)
0.81 (0.38, 1.71)

Endo DDP

0.19 (0.06, 0.59)"
0.29 (0.11, 0.75)"
1.08 (0.52, 2.18)
0.95 (0.49, 1.81)

Endo LBP
1.54 (0.35, 6.84)

5.69 (2.37, 14.65)"
5.06 (1.39, 19.02)"

Endo NDP

3.73 (1.17, 12.04)"
3.28 (1.65, 6.76)°

l_LUN\OCI "¥20z 18qwagad Pz uo £0.080-£20z-uadol

é)BO

o}
o~

.88 (0.35, 2.24)

NDP

Abbreviation: *p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, ORR : Objective response rate.

Table 2 Rank probabilities of each treatment for different outcome measures based on the network meta-analysis
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& nedaplatin, NDP: nedaplatin, Bev_DDP:

‘saibojouyoa) rejii® pue ‘Buiuresy |v

BEV_DDP DDP Endo_DDP Endo_LBP Endo_NBP LBP NDP
ORR 0.33 0.00002 0.46 0.95 0.88 0.40 0.48
DCR 0.51 0.01 0.49 0.95 0.83 0.30 0.41
QOL 0.33 0.10 0.69 0.95 / 0.63 0.29
Gastrointestinal effect 0.32 0.28 0.18 0.47 0.56 0.80 0.89
Myelosuppressive 0.63 0.64 0.58 0.40 0.19 0.59 0.47
Hypohepatia 0.55 0.46 0.35 0.57 0.30 0.65 0.62
G3-gastrointestinal effect 0.40 0.35 0.19 / 0.54 0.71 0.81
G3-myelosuppression 0.39 0.48 0.37 / 0.32 0.64 0.81
G3-hypohepatia 0.21 0.30 0.72 / 0.45 0.57 0.74
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Abbreviation: Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo @NDRs

3 or higher.

a8l 0

Bev_DDP: Bevacizumab + cisplatin, ORR : Objective response rate, DCR: Disease control rate, QOL: quality of life, G3:
The data are listed as SUCRA values (rank) and higher SUCRA values indicate better outcomes.

ra

Table 3 Meta-regression analysis for the impact of potential factors on the outcomes

* (s3gv) Jnauadns juswaublasug

Overall response rate Disease control rate
B coefficient (95%CI) P value B coefficient (95%CI) P value
Sample size -0.65 (-1.91, 0.62) 0.316 -0.73 (-2.47, 1.00) 0.408
Mean age 0.36 (-0.59, 1.31) 0.459 0.18 (-1.28, 1.64) 0.810
Sex 0.12 (-0.84, 1.08) 0.811 -1.26 (-2.72, 0.20) 0.091

Abbreviation: 95%CI: 95% confidence interval.
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Figure legends
Fig 1 The flow diagram of the study selection process for the network meta-analysis

Fig 2 Assessment of risk of bias.
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Table S1 PRISMA NMA Checklist of Items to Include When Reporting a Systematic Review Involvdngra Network Meta-analysis.

Section and
Topic

Iltem
#

z 3
BMJ Open < 3
o S
(@] I
g 8
SR
Q @
> o
i (@]
_ (@]
a o
2 ®
o o
angy

Checklist item

Location where item is

reported

(=)
TITLE oo
Tom
Title 1 | Identify the report as a systematic review. RN 1
B
ABSTRACT °=9
. X &=
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. ;% 3 2
= 29
INTRODUCTIO ol
D~
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. o ; g 3,4
=
=m3
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. gg) = 4
=8
METHODS > =
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the synt@se%- 56
o 5. ©
criteria 3 @
- o
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched & coBsulted to 5
a S
sources identify studies. Specify the date when each source was last searched or consulted. 3 g
3 ~
Search 7 | Present the full search strategies for all databases, registers and websites, including any filters and Ii@its sljsed 5, Supplementary Table
strategy T £ S2
—_ 3
5 o
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, includinga'nom't:many 56
o -
process reviewers screened each record and each report retrieved, whether they worked independently, and %appolicable,
details of automation tools used in the process. 2 X
QD
Data 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from @ch report, 7
)
collection whether they worked independently, any processes for obtaining or confirming data from study investigatdgs, and if
process applicable, details of automation tools used in the process.
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#
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Checklist item

List and define all outcomes for which data were sought. Specify whether all results that were compatgiagI ylth each

Location where item is

reported

Data items 10a 7,8
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, tﬁ%’rﬁathods used
SN
to decide which results to collect. 223
D-('BD N
10b | List and define all other variables for which data were sought (e.g. participant and intervention charac&ﬁs@s funding 8
R
sources). Describe any assumptions made about any missing or unclear information. =5 §
D p ~
555
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s)gjgeg how many | 7
bias reviewers assessed each study and whether they worked independently, and if applicable, details of %@aﬂon tools
. o
assessment used in the process. g % 3
S
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the syntheséor fesentation 7,8
measures of results. E g
5=
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating$he %udy 8
=]
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). @ é
5 3
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling f‘;"m ssing 8
summary statistics, or data conversions. 3 3
g_.) =4
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses % Z 8
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- artalysrs was 8
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterog@euy;, and
software package(s) used. _8 §
Q
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgrogp analysis, | 8
meta-regression). E
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. % 8
=
=
Q
g 4
2
o
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Section and
Topic
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pnjoul ‘1ybuAdoo Aq |

Checklist item

14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from

0 £0,080-£20z-uadol

Location where item is

reported

Reporting rgpz)njrﬁng biases). | 9, Fig.2
o
bias 222
SN
assessment 229
D-('BD IN
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outconf® ~ 9 8
%)
assessment :F;.g §
RESULTS 258
aca
Study 16a | Describe the results of the search and selection process, from the number of records identified in the %@rﬁh to the 8-9, Fig. 1
wo
selection number of studies included in the review, ideally using a flow diagram. g m 3
S o
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain wiy they were 8-9
> =
excluded. = g
2. o
Study 17 | Cite each included study and present its characteristics. g 3 9, Table 1
characteristics EN ;
2 3
Risk of bias in 18 | Present assessments of risk of bias for each included study. % 8 9, Fig.2
studies 5 3
TS
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (&) an effect 9-12
e} c
individual estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. = a
o
studies g ":
=3
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies._g N 9-12
2
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the sumgary 9-12
«Q
estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If c@mparing
(@]
groups, describe the direction of the effect.
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Section and Item -~ Location where item is
Checklist item

Topic # reported

9-12
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20c | Present results of all investigations of possible causes of heterogeneity among study results.

1/S8S

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resu: 9-12

yubIgsug

%20z 19pwe

Eil

11 Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each sy assessed. | 9-12

biases

14 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assesse 11

evidence

gv) Jnapadns u

0z ‘11 aunc uo gudo fuig ugdoluigy/:dny wolylpapeojupmoq

17 DISCUSSION

Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 12

20 23b | Discuss any limitations of the evidence included in the review. 14

22 23c | Discuss any limitations of the review processes used. 14

23d | Discuss implications of the results for practice, policy, and future research. 12-14

25 OTHER INFORMATION

)
$ pue ‘Bujureu] |v ‘Ebu(!u!Lu elep pue ka1 0
S3

181

27 Registration 24a | Provide registration information for the review, including register name and registration number, or st :et t the 5

28 and protocol review was not registered.

30 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

31 24c | Describe and explain any amendments to information provided at registration or in the protocol.

g160jquy2d] Je|

33 Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or spéﬂ‘nso’«% in the 14
Q

34 review.

36 Competing 26 | Declare any competing interests of review authors. 14
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. Checklist item
Topic #

Location where item is

reported

Availability of 27 | Report which of the following are publicly available and where they can be found: template data colleﬁi%ﬂorms; data 15
o
data, code extracted from included studies; data used for all analyses; analytic code; any other materials used in@% feview.
DS N
and other o
o
materials o
T
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline fog¥: ing systematic reviews. BMJ 2021;372:n71. doi:

10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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Table S2 Literature Search Strategy

Database and Search strategy
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VRS RUR + BB + GPERIK + BIERIREK + BV R) AND (8= DURER AT + B + R4S K indE + T
+ TR + IR + AT

602

CQVIP

nangdns 1
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9PeOjUMO

g
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Bujures
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Frik OR MLSEZ6MMETF OR ML2:67T)

1538

Djouyo93] Je|
TT dunc uo

PubMed

(((("Drug Therapy"[Mesh]) OR ((((((((Drug Therapy|[Title/Abstract]) OR (Therapy, Drug[Title/Abstract])) OR (Drug Theraﬁies[@itle/Abstract])) OR
(Therapies, Drug[Title/Abstract])) OR (Chemotherapy[Title/Abstract])) OR (Chemotherapies[Title/Abstract])) OR (Phannacgthegapy[Title/Abstract]))
OR (Pharmacotherapies[Title/Abstract]))) OR (("Bevacizumab"[Mesh]) OR (((((((((Bevacizumab[Title/Abstract]) OR (Mvasi[Tié/Abstract])) OR
(Bevacizumab-awwb|Title/Abstract])) OR (Bevacizumab awwb|[Title/Abstract])) OR (Avastin[Title/Abstract])) OR (Endostar[Til%e/Abstract])) OR

(recombinant human endostatin[ Title/Abstract])) OR (Rh endostatin[ Title/Abstract])) OR (yh-16[Title/Abstract])))) AND (("Lungmﬁ\l eoplasms"[Mesh])
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OR ((((((CCC(((((((((Lung Neoplasms[Title/Abstract]) OR (Pulmonary Neoplasms[Title/Abstract])) OR (Neoplasms, Lung[Tit&/Abstract])) OR (Lung
Neoplasm|[Title/Abstract])) OR (Neoplasm, Lung[Title/Abstract])) OR (Neoplasms, Pulmonary[Title/Abstract])) OR (Neoplgm
Pulmonary[Title/Abstract])) OR (Pulmonary Neoplasm[Title/Abstract])) OR (Lung Cancer[Title/Abstract])) OR (Cancer, Lugg,gl'gle/Abstract])) OR
(Cancers, Lung[Title/Abstract])) OR (Lung Cancers[Title/Abstract])) OR (Pulmonary Cancer[Title/Abstract])) OR (Cancer, 52 ‘D m
Pulmonary[Title/Abstract])) OR (Cancers, Pulmonary|[Title/Abstract])) OR (Pulmonary Cancers|Title/Abstract])) OR (Cance%(%" HBe
Lung[Title/Abstract])) OR (Cancer of Lung[Title/Abstract])))) AND (("Pleural Effusion, Malignant"[Mesh]) OR ((((((Pleurag@fﬁslon
Malignant[Title/Abstract]) OR (Malignant Pleural Effusion[Title/Abstract])) OR (Effusion, Malignant Pleural[Tltle/Abstractﬁ) (@g (Effusions,

Malignant Pleural[Title/Abstract])) OR (Malignant Pleural Effusions|Title/Abstract])) OR (Pleural Effusions, Mahgnant[Tltle/Ebstract])))
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Cochrane

#1 MeSH descriptor: [Lung Neoplasms] explode all trees 206

#2 (Lung Neoplasms):ti,ab,kw OR (Pulmonary Neoplasms):ti,ab,kw OR (Neoplasms, Lung):ti,ab,kw OR ﬁ_%l Neoplasm):ti,ab,kw
OR (Neoplasm, Lung):ti,ab,kw ig'

#3 (Neoplasms, Pulmonary):ti,ab,kw OR (Neoplasm, Pulmonary):ti,ab,kw OR (Pulmonary Neoplasm):ti,ai,g\%OR (Lung
Cancer):ti,ab,kw OR (Cancer, Lung):ti,ab,kw o g o

#4 (Cancers, Lung):ti,ab,kw OR (Lung Cancers):ti,ab,kw OR (Pulmonary Cancer):ti,ab,kw OR (Cancer, P%l_gl%lary):ti,ab,kw OR
(Cancers, Pulmonary):ti,ab,kw % g. S’_,

#5 (Pulmonary Cancers):ti,ab,kw OR (Cancer of the Lung):ti,ab,kw OR (Cancer of Lung):ti,ab,kw gi 2

#6 #1 or #2 or #3 or #4 or #5 53

#7 MeSH descriptor: [Pleural Effusion, Malignant] explode all trees E\(B =

#8 (Pleural Effusion, Malignant):ti,ab,kw OR (Malignant Pleural Effusion):ti,ab,kw OR (Effusion, Malig@nt %eural):ti,ab,kw OR
(Effusions, Malignant Pleural):ti,ab,kw OR (Malignant Pleural Effusions):ti,ab,kw 725 5. %
#9  (Pleural Effusions, Malignant):ti,ab,kw % E

#9 (Pleural Effusions, Malignant):ti,ab,kw Z 5’

#10 #7 or 48 or #9 > 5

#11 MeSH descriptor: [Bevacizumab] explode all trees ?—,' §

#12 (Bevacizumab):ti,ab,kw OR (Mvasi):ti,ab,kw OR (Bevacizumab-awwb):ti,ab,kw OR (Bevacizumab av@vb)&‘-ti,ab,kw OR
(Avastin):ti,ab,kw 7448 S 3
#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OI{!:?(yH?‘l 6):ti,ab,kw

#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OR (yh@l6):§ab,kw

#14 #11 or #12 or #13

#15 MeSH descriptor: [Drug Therapy] explode all trees

#16 (Drug Therapy):ti,ab,kw OR (Therapy, Drug):ti,ab,kw OR (Drug Therapies):ti,ab,kw OR (Therapies, Drug)®ti,ab,kw OR

(Chemotherapy):ti,ab,kw
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#17 (Chemotherapies):ti,ab,kw OR (Pharmacotherapy):ti,ab,kw OR (Pharmacotherapies):ti,ab,kw
#18 #15 or #16 or #17

#19 #14 or #18

#20 #19 and #6 and #10

Web of science

'720k 18fwapad|oz Yo £0.080-£z0z-uadol

pwaubigsug

#1

0} palejal|sash Jo} Bulpnjoul ‘1ybliAdoo Aq |

TS=(Lung Neoplasms) OR TS=(Pulmonary Neoplasms) OR TS=(Neoplasms, Lung) OR TS=(Lung Ngg)&e@n) OR
TS=(Neoplasm, Lung) OR TS=(Neoplasms, Pulmonary) OR TS=(Neoplasm, Pulmonary) OR TS= (Pulmfmairy Neoplasm) OR
TS=(Lung Cancer) OR TS=(Cancer, Lung) OR TS=(Cancers, Lung) OR TS=(Lung Cancers) OR TS= (ﬁwkn&)nary Cancer) OR
TS=(Cancer, Pulmonary) OR TS=(Cancers, Pulmonary) OR TS=(Pulmonary Cancers) OR TS= (Cance&’.o'iltﬁe Lung) OR

—h

#5 AND #2 AND #1 and FREDA (HER: — HURE)

1819

TS=(Cancer of Lung) and FRENA (HEk: — £UEHE) ;_ %g
#2 TS=(Pleural Effusion, Malignant) OR TS=(Malignant Pleural Effusion) OR TS=(Effusion, Malignant Iée(&g ) OR
TS=(Effusions, Malignant Pleural) OR TS=(Malignant Pleural Effusions) OR TS=(Pleural Effusions 1\£a % ant) and FRENZA
(HEB: — BURE) 5 =2
#3 TS=(Bevacizumab) OR TS=(Mvasi) OR TS=(Bevacizumab-awwb) OR TS=(Bevacizumab awwb) OR%S@Avastm) OR
TS=(Endostar) OR TS=(recombinant human endostatin) OR TS=(Rh endostatin) OR TS=(yh-16) and gjﬁEFgIS HEBg — #U9RE
FE) f: o
#4 TS=(Drug Therapy) OR TS=(Therapy, Drug) OR TS=(Drug Therapies) OR TS=(Therapies, Drug) ORE_'I;S—&?hemotherapy) OR
TS=(Chemotherapies) OR TS=(Pharmacotherapy) OR TS=(Pharmacotherapies) and JEIZA& (HEf: 2 = éﬁﬁfﬁ)
[9°]
#5 #4 OR #3 and FREDA (HERR - $0RRD) =
#6 s
:g
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o
@
o
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N
Study Sample size Gender Mean Volume of MPE KPS Intervention ¥ outcome
o
(M/F) age(years) scores m g
vo
.o
F.Chenetal. Endo DDP:30 39/21 / Moderate to large >60 Endo 45 mg_DDP 40 /§1§ l/week,
2016 7 DDP:30 3 cycles =98 g P1,2,3
DDP 40mg/m?: l/weekg%bgcles
— =]
Endo DDP:30 54.3+5.6/ Endo 45 mg_DDP 40 SZEveek, 3
Chen et al. - - o8
DDP:30 44/16 55.6+4.5 NR NR cycles oco P1,3
20148 H_=
DDP 40mg: 2/week, 3 %’yglgs
R. Chen et Endo DDP:45 60.6+7.2/ Endo 45 mg_DDP 40 _:@g_ 2/week,
.Chene —3
L 2016" DDP:45 53/37 60.8+7.5 Moderate to large >60 3 cycles ‘533 =} P1,2,3
al. =
DDP 40mg/m?*: 2/Week§3 cgeles
b ¢ ol Endo DDP:19 61.4 Endo 40 mg DDP 40n%/m§ 1/week,
uan et al. =
50152 DDP:19 23/15 Moderate to large >60 4 cycles a g P1,2
- o
DDP 40mg/m?: 1/week$4 ¢Zcles
2%
Endo_DDP:27 59.15+10.26/ Endo 30 mg DDP 30ng: lé)veek, 3
3
Feng 2017  DDP:27 32/22 58.71+10.04 Moderate to large NR cycles 5 ° P1
= ]
DDP 30mg: 1/week, 3 gyclgcs
(]
He e al Endo_DDP:27 60.28+6.17/ Endo 30 mg_DDP 40mg/m# 2/week,
eetal o
DDP:25 32/20 61.31£6.05 Moderate to large >70 3 cycles o IS P1,2
2016% Q N
DDP 40mg/m?*: 2/week®3 cgples
H Endo DDP:25 41.5+7.6 Endo 30 mg 2/week DDP 80mg
uan
20142% DDP:25 30/20 Moderate to large >60 1/week: 2 cycles & P1,3

o
DDP 50mg: 1/week, 2 cyclgjns
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Li 2020%

Li2016%

Liu et al.
2019%

Liu et al.
2018%7
Luand
Zhang
20177

Qin 2016

Qing et al.
20183

Shen et al.
20123

Su et al.
2021%*

Endo DDP:20
DDP:20

Endo DDP:31
DDP:31

Endo DDP:30
DDP:30

Endo DDP:34
DDP:34
Endo DDP:31
DDP:31

Endo DDP:21
DDP:21

Endo_DDP:28
DDP:23

Endo DDP:40
DDP:40

Endo DDP:30
DDP:30

24/16

35/27

36/24

38/30

35/27

24/18

22/27

42/38

37/23

62.3+1.7/
62.5+1.5

42.22+6.92/
42.14+6.89

52.64+6.55/
53.31+7.56

63.19+4.73/

65.55+5.28

46.3+10.6/

45.7£11.3

59.6

68.2+4.6/

68.2+4.6

37-79

61.43+6.45/
62.05+6.29

Moderate to large

NR

NR

Moderate to large

Moderate to large

Moderate to large

NR

Moderate to large

NR

NR

>60

>60

>60

>60

>60

NR

>60

NR

Endo 45 mg_DDP 40ngg/m® 1/week,

3 cycles
c

DDP 40mg/m?: 1/weekp TtScles
» ®

Endo 30 mg 2/week_D@«FS’ @mg

1o
93d O

1/week: 2 cycles % § §

o
DDP 50mg: 1/week, 2 gy@l&s
Endo 45 mg/m> DDP @@é 2/week,
2-3 cycles Lo g
DDP 30mg: 2/week, 23 8@ s
Endo 60 mg DDP 60mg§2é”w eek

3
DDP 60mg: 2/week 5 ai
Endo 45 mg_DDP 40ngg/m& 2/week,
3 cycles z §

DDP 40mg/m?: 2/Week°’3 c_gcles

Endo 60 mg_DDP 50ng@;: 18veek, 3
cycles é §
DDP 50mg: 1/week, 3 Jclcs

Endo 35 mg/m> DDP ém@nz
2/week, 3 cycles
DDP 60mg/m?: 2/weekz,ﬂ cgcles
Endo 30 mg 2/week D@P 49mg:
1/week, 3 cycles ﬁ

DDP 40mg;: 1/week, 3 cycles

Ln

29) Ie
T

G20¢

Endo 60 mg_DDP 40-50mg 2/week,

[EIlVES)

2 cycles
DDP 40-50mg: 2/week, 2 cztles

P1,3

P1,3

P1,3

P1,2,3

P1,2,3

P13

P1,2,3,4

P1,2,3

P13

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| @p anbiydeiboigr

16


http://bmjopen.bmj.com/

oNOYTULT D WN =

g g
BMJ Open < E Page 50 of 61
3 0
S 8
Q @®
T o
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3 o
= ®
S o
Endo DDP:42 56.84+7.03/ Endo 40 mg_DDP 40n&/m#3 1/week,
Qin 20183 DDP:42 43/41 57.19+8.25 NR NR 4 cycles g g P1,2
c o
DDP 40mg/m?: 1/weekp £tScles
» o
Tian ot al Endo_DDP:48 59.26+2.43/ Endo 30 mg 4/week_DPR.#)-
ian et al. o
2019% DDP:48 57/39 61.54+2.32 Moderate to large >60 40mg/m?: 2/week, 1 cy%l% § P1
o
DDP 30-40mg/m?: 2/wgeg,g cycle
Tu et al Endo DDP:45 46.5+11.5/ Endo 45 mg_DDP 4011@@1% 2/week,
u et al. =
20143 DDP:45 48/42 47.5+10.5 Moderate to large >60 3 cycles o 1‘3 E_J P1,2,3
DDP 40mg/m?: 2/Weekg§c§cles
Q
Endo DDP:40 55.5+2.2/ Endo 40 mg_DDP 40n1g ¥/®eek: 4
Wang et al. y N — 50 g
20175 DDP:40 41/39 55.842.9 Large >60 cycles E o5 P1,2,3
DDP 40mg: 1/week, 4@ycl®
Endo DDP:30 61.28+6.32/ Endo 45 mg_DDP 40n§/ §2/W€ek
Wang 20187  DDP:30 35/25 60.54+5.65 NR >60 3 cycles =2 -8 P1,3
DDP 40mg/m?: 2/Wee]§3 cScles
Endo_DDP:47 53.47+3.25/ Endo 30 mg_DDP 40@/m§ 2/week,
Wang 2023%%  DDP:47 51/43 54.09+3.38 NR >80 3 cycles m o P1
DDP 40mg/m?: 2/Week§_3 c\cles
Endo DDP:20 / Endo 60 mg DDP 40-59mg_2/week:
Xu et al. - 8- #) %2
200 DDP:20 27/13 Large >50 2 cycles g m P1,2,34
DDP 40-50mg: 2/week52 c.ytles
Xu et al Endo DDP:75 63.65+5.11/ Endo 45 mg_DDP lOn{g l/ﬁeek 3
u et al.
20014 DDP:75 79/71 63.87+5.38 NR NR cycles sn P1,3
DDP 10mg;: 1/week, 3 cycl&
(Yang et al. Endo DDP:21 41.5+7.6 Endo 30 mg DDP 40mg l/gfeek 3
27/15 Large NR P1,2,3,4
20134 DDP:21 cycles
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s o
DDP 40mg: 1/week, 33ycl@
S o
Endo DDP:27 60.28+6.17/ Endo 30 mg_DDP 40rr5/ﬁ_ln§ 2/week,
Yu 2016% DDP:25 32/20 61.314£6.05 Moderate to large >70 3 cycles 3 é 3 P1,2,3
o =@
DDP 40mg/m?: 2/weekzBcygcles
, Endo_DDP:26 41-75/39-75 Endo 45mg_DDP 30m3 Bvek: 2-3
Liu and Tan =98
20184 DDP:26 23/29 Moderate to large NR cycles =0 g P1,3
DDP 30mg: 2/week: 2«2&-@/51%
D
Luctal Endo DDP:30 / Endo 30mg_DDP 30m§_§(§_days: 1-2
u et al. c
DDP:30 28/32 Moderate to large NR cycles § = 3 P1,2
2016* o>
DDP 30mg: 3/6 days: lg_ZRZEgcles
Shi et al Endo LBP:21 42.345.6 Endo 30mg 2/week: 3 &4 LBP:
ietal Q-
20164 LBP:21 25/17 Moderate to large NR 30mg/m?: 1/3 week, 1 gycl& P1,2,4
= (o
LBP: 30mg/m?: 1/3 wegk, Beycle
=. o
Endo LBP: 30 50.31+4.27/ Endo 30mg_LBP: 30m§/mﬁ 1/week,
>
Chen 20214 LBP:30 39/21 50.16+4.35 Moderate to large NR 4 cycles i '5- P1,3
LBP: 30mg/m?: 1/weelg 4 &cles
(%] o
Endo NDP: 46 / Endo 7.5mg/m* 7/weelg4 cgles
Cheng et al. g =
201947 NDP:46 45/47 NR NR _NDP 30mg/m% 1/weeR, 23 cycles P1
NDP 30mg/m?: 1/weelé§2-4§'cycles
et Endo NDP: 35 62.545.5 Endo 60mg NDP 60mg: 1/§§eek, 2
u et al. o !
NDP:35 43/27 Moderate to large NR cycles é, N P1,3
2014 RS
NDP 60mg: 1/week, 2¢9clest
QD
o etal Bev_DDP: 29 69.86+11.36/ Bev 300mg, dl,q3w_DOP 40mg
ou et al.
2021% DDP:29 32/26 67.92+9.83 NR >70 d1,8,15, q3w: 1 cycle E P1

DDP: 40mg d1, 8, 15, q3w:§] cycle
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. Bev _DDP: 35 65.16 £9. 34/ Bev 300mg, d1,q3& . DRP  50mg
Chen and Ai 3
20295 DDP:35 45/25 65.08+9.26 NR NR d1,8,15, q3w: 1 cycle = g P1,3
DDP: 50mg dl, 8, 15, @3@%1 cycle
7h ol Bev_DDP: 34 61.62+2.78/ Bev 300mg_DDP 60n@ﬂgweeks 4
ang et al.
s DDP:34 33/35 61.38+2.94 NR >60 cycles % C:D S P1,3
2019°! a3l
DDP: 60mg 1/2weeks, % gy@es
Bev_DDP: 36 58.58+4.45/ Bev 5mg/kg DDP 45@@% 1/week,
Song 20202  DDP:36 45/27 58.69+4.87 NR >60 3 cycles o 8 E_J P1,3
DDP: 45mg/m?, 1/week g %CICS
Q
Bev_DDP: 41 58.21+3.25/ Bev 5mg/kg_DDP 60nsg™ Aveek, 3
Xue and N k!
DDP:41 47/35 58.96+3.43 NR NR cycles 50 P1,3
Zhao 2017 5=
DDP: 60mg, 1/week, 3xycks
q Bev_DDP: 37 60.28+6.17/ Bev 5mg/kg DDP 4011% l§veek 3
uan < 3
20165% DDP:36 53/20 61.31+6.05 Moderate to large >70 cycles 9 S P1,2,3
DDP: 40mg, 1/week, R@ycgs
T. Chen et Bev_DDP: 24 54.6+7.7 Bev 300mg_DDP 60mg 1/2 weeks, 1
.Chene
DDP:24 31/17 Moderate to large NR cycle m 8 P1,3
al. 2016%
DDP: 60mg, 1/2 Week%l cgcle
Wang et al. NDP: 24 29-82 NDP: 40mg/m? l/weelgb?a 4_cycles
25/23 Moderate to large >60 P1,2,3
2015% DDP:24 DDP: 40mg/m? l/weekg?a 4%cycles
Zhu et al. NDP: 40 56.78+8.92/ NDP: 40mg/m? l/week‘54 c!y‘cles
48/32 NR NR P1,3
202257 DDP:40 57.1849.12 DDP: 40mg/m? l/weelg4 c@cles
. NDP: 30 35-75 NDP: 40mg/m?,1/week, 2- 3ncycles
Bai 201938 38/20 Moderate to large >60 P1,3
DDP:28 DDP: 40mg/m?,1/week, 2- gcycles
X. Chen et NDP: 39 55.8+8.1/ NDP: 40mg/m?,1/week, 2- @cycles
43/36 Large >60 P1,3,4
al. 2016% DDP:40 58.2+7.3 DDP: 40mg/m?2,1/week, 2- 4I_R:ycles
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Huangetal. LBP:38 41535 54+£7/ 54+7 NR NR LBP: 30mg/m?,1-2/weék, 264 cycles P13
2017 DDP:38 DDP: 30mg/m?2,1- 2/we€k E4 cycles ’
Shen LBP: 30 38-74 LBP: 30mg/m?,1-2/we cycles
£ 20/40 Moderate to large >60 g @@% Y P13
2014°! DDP:30 DDP: 30mg/m?2,1- 2/wegk‘°£4 cycles
Gao et al. LBP: 30 57-69/54-68 LBP: 30mg/m?, 1/weekﬁ2m4csycles
37/24 Moderate to large >60 P1,2,3
2019% DDP:31 DDP: 40mg/m? l/weelggfcycles

M

.—r

Abbreviation: M: male, F: female, MPE: malignant pleural effusion, KPS: Karnofsky performance score, Endo DDP: Erﬁi@tgr + cisplatin, DDP: cisplatin, Endo LBP:
Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Bevacizumab + Cl%lﬁtl& NR, not reported.

Outcomes: P1: clinical responses including complete response, partial response, stable disease and progressive disease; P2: qu&llg

events (TRAESs); P4: survivals.
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3.51 (2.03, 6.28)"
1.03 (0.56, 1.97)
0.15 (0.01, 1.03)
0.36 (0.07, 1.73)
1.59 (0.46, 5.15)
1.18 (0.32, 3.88)

DDP
0.29 (0.22, 0.39)"
0.04 (0, 0.27)"
0.1 (0.02, 0.44)"
0.45 (0.15, 1.26)
0.34 (0.1, 0.95)"

Endo_DDP

0.15 (0.02, 0.93)"
0.35(0.07, 1.54)
1.54 (0.48, 4.47)
1.14 (0.33, 3.36)

Endo_LBP
2.37(0.21, 33.93)

9.99 (2.38, 76.59)"

7.62 (0.87, 91.12)
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Table S4  The league table of network meta-analysis for DCR according to all interventions. a

OR 95% Crls
Bev_DDP

Endo_NDP
4.39 (0.7, 28.9
3.21(1.22,9.5

LBP
0.74 (0.16, 3.45) NDP

Table S5

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, DCR: Disease control rate.

The league table of network meta-analysis for QOL according to all interventions.

uluIW erePpUEIIXa] 0] pale|al sasn 10)

|
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& nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP

1.56 (0.52, 4.94)
0.47 (0.15, 1.52)
0.16 (0.02, 1.26)
0.49 (0.1, 2.39)
1.09 (0.21, 5.56)

DDP

0.3 (0.22, 0.39)"
0.1 (0.02, 0.57)*
0.31 (0.1, 0.93)"
0.7 (0.21, 2.22)

Endo_DDP

0.34 (0.05, 1.95)
1.05 (0.31, 3.25)
2.35(0.69, 7.75)

Endo_LBP
3.06 (0.82, 12.66)
6.93 (0.85, 60.14)

saiBojouyoal Jejiwis pue [Bulures) |v

Z 5{ aung uo ywooflwg uadolwqy

e

5 (0.45, 11.58) NDP

7

¢

Bevacizumab + cisplatin, QOL: quality of life.

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S6  League tables of all grades myelosuppressive event comparison of all interventions. 3 ~
OR 95% Crls S 9
Bev_DDP 2me
nn o
0.99 (0.55, 1.76) DDP 322
0.95 (0.5, 1.83) 0.96 (0.72, 1.3) Endo_DDP %g %
0.68 (0.1, 4.32) 0.69 (0.11, 4.01) 0.71(0.11, 4.25) Endo_LBP gg g
0.46 (0.1, 2.05) 0.47 (0.11, 1.84) 0.49 (0.11, 1.98) 0.68 (0.07, 6.89) Endo_NDP § (é’%
0.96 (0.42, 2.18) 0.98 (0.54, 1.74) 1.01 (0.53, 1.94) 1.42 (0.27, 8.33) 2.08 (0.47, 9.8@}3 E_J LBP
0.85 (0.37, 1.93) 0.86 (0.48, 1.54) 0.89 (0.46, 1.71) 1.25(0.2, 8.81) 1.83 (0.53, 6.9@2 a 0.88 (0.39, 2.02) NDP
*p<0.05. Data bolded in black indicate they are from an indirect comparison. %?}é 3
3
ORs between the included interventions according to the results of network meta-analysis. 5 m 2_
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar € nedaplatin, NDP: nedaplatin, Bev_DDP:

Bevacizumab + cisplatin. 5 §
g 3
3. o
Table S7  League tables of all grades gastrointestinal effect event comparison of all interventionsg 3
OR 95% Crls 2 3
Bev_DDP z %
3
0.93 (0.58, 1.49) DDP = 5
= ]
0.85 (0.49, 1.49) 0.92 (0.69, 1.23) Endo_DDP 5 o
(9]
1.58 (0.04, 24.01) 1.7 (0.05, 24.68) 1.86 (0.05, 27.49) Endo_LBP S @
o
2.15 (0.22, 15.02) 2.31(0.25, 15.24) 2.52 (0.27, 17.04) 1.37 (0.04, 70.76) Endo_NDP & IS
=. N
4(1.82,8.94)" 4.29 (2.3,8.26)" 4.69 (2.36, 9.59)" 2.52 (0.19, 83.76) 1.87 (0.25, 16978)3 LBP
5.01 (2.37, 10.84)" 5.39 (3.02, 9.89)" 5.89 (3.07, 11.51)" 3.19 (0.2, 113.19) 2.32(0.39, 20.25)2 1.26 (0.53, 2.99) NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S8  League tables of all grades hypohepatia e event comparison of all interventions. m
OR 95% Crls o

Bev_DDP cg
0.86 (0.29, 2.5) DDP o
0.74 (0.21, 2.55) 0.85 (0.45, 1.62) Endo_DDP ;m'
1.2 (0.02, 64.26) 1.39 (0.03, 65.71) 1.63 (0.03, 80.3) Endo_LBP 3
0.43 (0.01, 8) 0.5 (0.01, 7.53) 0.58 (0.02, 9.69) 0.34 (0, 38.81) Endo_NDP E

1.2 (0.25, 5.83)
1.09 (0.29, 4.08)

1.39 (0.45, 4.41)
1.26 (0.58, 2.74)

1.62 (0.44, 6.12)
1.47 (0.54, 4.05)

1(0.03, 40.32)

0.91 (0.02, 45.55)

2.82(0.14, 112.
2.5(0.18, 81.39

ep pue 1xal 01 palelal sesn Joj Buipnjoul ‘1ybrAdoo Aq |

o

S3

LBP
0.91 (0.22, 3.56)

NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.

Endo_DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin.

Table S9

League tables of G3-myelosuppressive event comparison of all interventions.

‘Bujuru

I

‘nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP
1.19(0.37, 3.93)
0.95(0.2,4.43)

DDP

0.79 (0.29, 2.1)

Endo_DDP

‘IT aunr Uo oo fwg uadafway/:diy woiy papeojumod "+2oz leqluasad 0z uo £0/080-£z0z-uadol

salfojouyoal Jejiwis pue ‘ﬁu!ugeu v

N
0.02 (0, 1158726093196.45)  0.02 (0, 946584795528.83) 0.02 (0, 1200464612598) Endo_NDP §
3.03(0.17, 114.1) 2.48 (0.19, 79.56) 3.18 (0.2, 112.91) 179.3 (0, 13158904182927350) LBP
2806.8 (0, 2358.54 (0, 3012.84 (0, 86977.28 (0.72, c:-: 877.08 (0, NDP
7080696058054300) 5857536555380624) 7540937082788929) 28713088892365632) § 2259231168436329)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. g
g
Q
5 23
>
E
o
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ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, G3: grade 3 or higher.
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=

Table S10 League tables of G3-gastrointestinal effect event comparison of all interventions.

nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Buluiw elep pue 1xa1 |01 ppIe[a] Sasn
* (s3gv) Jnauadns Jjuawisublasug

-
o8}
O

18857.28 (0,
21936173709446430720)

ND

P

nedaplatin, NDP: nedaplatin, Bev_DDP:

Bev_DDP
0.87 (0.32, 2.38) DDP
0.43 (0.05, 3.16) 0.5 (0.06, 2.74) Endo_DDP
146.72 (0, 170.13 (0, 346.11 (O,
Endo_NDP
2.25957982568521e+21) 2.60852595759042e+21) 5.58712188787727e+21) -
. . 0.04 (0,
4.96 (0.76, 48.98) 5.6 (1.18, 45.11) 11.87 (1.1, 198.58) >
138950642090604784)=
97135.18 (0, 110659.48 (0, 230346.59 (0, 1349.63 (0, g.
1.05993280385622e+20) 1.25474480157232e+20) 2.61196338258981e+20) 182291206742938910R)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. 2
ORs between the included interventions according to the results of network meta-analysis. S
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, EndoNDP: Endo%r
Bevacizumab + cisplatin, G3: grade 3 or higher. %
5
Table S11 League tables of G3-hypohepatia event comparison of all interventions. §
OR 95% Crls o
Bev_DDP
1.36 (0.33, 5.91) DDP
18.4 (0.37, 4951.17) 13.12 (0.37, 3043.87) Endo_DDP
3.64 (0, 4662.71) 2.67 (0, 2952.95) 0.17 (0, 561.64) Endo_NDP
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2.79 (0, 3102.18) NDP
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7.15 (0.05, 3005.42) 5.2 (0.05, 1901.09) 0.37 (0, 382.55) 2.15 (0, 16410.56) a
18.95 (0.38, 4882.5) 13.51 (0.37, 3023.28) 1.03 (0, 666.32) 5.38 (0.05, 2025.4) S
*p<0.05. Data bolded in black indicate they are from an indirect comparison. é
ORs between the included interventions according to the results of network meta-analysis. g

Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
Bevacizumab + cisplatin, G3: grade 3 or higher.
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Fig S2 Forest plots of efficacy outcomes by Bayesian framework.
«Q

(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3—gas§oir§estinal effect, (H)G3-hypohepatia, (I)G3-

myelosuppressive. ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higger, Endo_DDP: Endostar + cisplatin, DDP:

cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo_NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Begcizumab + cisplatin.
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Abstract

Objectives: Different intrathoracic perfusion therapeutic regimens are available for
non-small cell lung cancer with malignant pleural effusion (MPE). Antiangiogenic
agents are often used to control MPE, and the results are satisfactory. Here, we
performed a network meta-analysis to reveal optimal combinations of antiangiogenic
agents and chemical agents and assess their effectiveness and safety.

Design: Systematic review and network meta-analysis.

Data sources: PubMed/Medline, Embase, Cochrane, Web of Science, Wanfang, VIP
Database and Chinese National Knowledge Infrastructure were searched from
inception to May 2023. Eligible studies were randomized controlled trials that reported
on curative effect in MPE.

Data extraction and synthesis: The Cochrane Collaboration tool was used to assess
risk of bias. The consistency was evaluated by examining the agreement between direct
and indirect effects. Network meta-analysis was performed and the ranking
probabilities of being at each possible rank for each intervention were estimated.
Comparison-adjusted funnel plots were obtained to assess publication bias.

Results: A total of 46 studies were included in the analysis. Among them, we included
a total of 7 interventions. A total of 3026 patients participated in this analysis.
According to the results of the network meta-analysis, some antiangiogenic agents
combined with chemotherapy regimens improved objective response rate (ORR) and
disease control rate (DCR) and quality of life (QOL). The rank probabilities suggested
that in terms of ORR, DCR and QOL, Endostar plus lobaplatin was the first-ranked
intervention.

Conclusion: Administration of antiangiogenic agents plus chemical agents
significantly improved the clinical response and quality of life. In addition, Endostar

plus lobaplatin was the most effective combination.

PROSPERO registration number:
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Strengths and limitations of this study

1. The large number of studies and the considerable sample size enhanced the statistical
power of our analysis.

2. The risk of bias tool recommended by Cochrane was used to assess the risk of bias
of included RCTs.

3.Meta-regression analysis was performed to determine if potential effect modifiers
influence the outcomes.

4. The absence of closed loops within the network prevented a formal assessment of

inconsistency.
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Introduction

Malignant pleural effusion (MPE) is the accumulation of exudative fluid in the
pleural cavity as a result of malignancy; it is usually caused by malignant infiltration of
the pleura and often results in dyspnea, chest tightness and shortness of breat !.
According to Global Cancer Statistics released by GLOBOCAN in 2020, lung cancer
is the leading cause of cancer deaths worldwide and accounts for the most common
cause (approximately 35.6%) of MPE 2 3. Studies have revealed that lung cancer
combined with MPE has a worse prognosis than other malignant tumors, with a median
survival of 3.3 months 4. Traditional treatments for MPE include pleurodesis,
indwelling pleural catheters and thoracic perfusion of chemotherapeutic agents *.
Currently, with various antiangiogenic agents being approved for cancer treatment,
antiangiogenic therapy for MPE has attracted increasing attention.

Vascular endothelial growth factor (VEGF), a proangiogenic factor, has a
prominent role in tumor angiogenesis, host vascular endothelial cell activation,
malignant proliferation and metastasis °. High expression levels of VEGF have been
confirmed in the serum of patients with cancer and in malignant pleural effusions.
Antiangiogenic agents (bevacizumab and Endostar) have been approved for MPE
treatment, and the results are satisfactory.

Bevacizumab, a humanized monoclonal antibody with high binding affinity to
VEGF, blocks VEGF signaling and decreases the formation of pleural effusion °.
Endostar is a modified and recombinant human endostatin (Rh-endostatin). It is now a
common angiogenesis antagonist and has been widely used in clinical practice to treat
a wide range of tumors 7.

There have been several studies on the efficacy of intrapleural perfusion with
antiangiogenic agents combined with chemotherapy in the treatment of malignant
pleural effusion #!!, but comparisons between multiple schemes are lacking, and the
results are inconsistent. Network meta-analysis (NMA) allows for the comparison of
multiple treatment regimens simultaneously, which is particularly valuable given the

lack of direct head-to-head comparisons in the existing literature. Although some meta-
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analyses exist on individual treatments, our NMA provides a comprehensive
comparative effectiveness analysis across multiple regimens, offering a broader
perspective on the optimal treatment strategy for MPE in non-small cell lung cancer
(NSCLC). Notably, there are no guidelines for the treatment of MPE; hence, we
performed this systematic review and network meta-analysis to identify the optimal

combination strategy to aid clinical decision-making.

Materials and methods
Registration and guidelines

The protocol of this systematic review and network meta-analysis has been registered
in PROSPERO (CRD42021284786). The reporting of this network meta-analysis
follows the Preferred Reporting Items for Systematic Reviews statement for Network

Meta-analyses (PRISMA-NMA) (PRISMA NMA Checklist) !> (Table S1).

Differences Between Protocol and Review

The initial protocol registered in PROSPERO (CRD42021284786) listed a broader
range of outcomes, including dyspnea, pain, functional status. However, post data
extraction, it was observed that there was insufficient data for these planned outcomes
across the included studies, preventing a robust meta-analysis. As a result, we focused
on those outcomes for which sufficient data were available: ORR, DCR, QOL, and
TRAESs. This adjustment was necessary to maintain the integrity and validity of the

analysis.

Search strategy and eligibility criteria

We searched electronic databases, including PubMed/Medline, Embase, Cochrane,
Web of Science, Wanfang, VIP Database (CQVIP) and Chinese National Knowledge
Infrastructure (CNKI), from inception to May 25, 2023, using the following keywords:
"Endostar", "recombinant human endostatin", "Rh endostatin", "yh-167;

"Bevacizumab"; "Lung Neoplasms"; "Pleural Effusion, Malignant" and "Drug
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Therapy" (Table S2). In this search, there were no restrictions on the language or
publication date. In addition to searching electronic databases, we also reviewed
relevant systematic reviews to identify primary studies that met our inclusion criteria.
Publications were considered eligible based on the following criteria: 1) the study
design was a randomized controlled trial (RCT); 2) the study participants were adult
patients who had a clear histopathological diagnosis of NSCLC with pleural effusion;
and 3) the included studies must compare at least two of the following seven treatments,
including pleural perfusion of bevacizumab plus chemical agents, Endostar plus
chemical agents or chemical agents alone. Chemical agents including nedaplatin,
lobaplatin and cisplatin. During treatment, no patients received systematic
chemotherapy, chemoradiotherapy, hyperthermia, or other traditional Chinese
medicine injections; and 4) the studies included the objective response rate (ORR) and
disease control rate (DCR). Furthermore, nonclinical controlled trials, literature reviews,
duplicate publications, case reports, animal research papers, conference abstracts,
systematic reviews and meta-analyses, and studies with insufficient information for
data extraction were excluded. Title and abstract screening and full-text screening were
conducted independently and in duplicate by two reviewers. Discrepancies were

resolved through discussion with a third reviewer.

Types of Outcomes

Outcomes included the ORR, DCR, quality of life (QOL), and adverse reaction rate.
The included articles were required to have ORR and DCR outcomes. Referring to
previous evaluation criteria '3, we defined the clinical response criteria as follows: (1)
a complete response (CR) occurred when effusion disappeared for more than four
weeks; (2) a partial response (PR) occurred when effusion was reduced >50% for more

than four weeks; (iii) stable disease (SD) was defined as reduced effusion <50% or

increased effusion <25%; and (4) progressive disease (PD) was effusion increased >25%

along with other signs of progression or symptomatic reaccumulation of the fluid

requiring repeat treatment. The ORR was defined as the ratio of the total number of
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patients experiencing CR and PR to the total number of patients. DCR was defined as
the ratio of the total number of patients experiencing CR, PR, and SD to the total
number of patients. QOL was measured by the Karnofsky performance score (KPS).
Improved (KPS increased by more than 10 points) and stable (KPS changed by less
than 10 points) levels were considered to indicate efficacy. The safety outcomes
included adverse reactions, such as myelosuppression, hypohepatia and gastrointestinal

effects (regardless of the severity (any grade or grade 3 or more)).

Data extraction and quality evaluation

The required data were independently extracted by two reviewers, and the quality
assessment of the studies was performed afterward. For eligible studies, the following
data were extracted: the first author, study year, proportion of males, mean age,
treatment plan, volume of MPE, performance status, ORR, DCR, QOL, incidence of
treatment-related adverse events (TRAEs) and grade 3 or higher treatment-related
adverse events (>grade 3 TRAESs) related to treatments. The risk of bias for each trial
was assessed using the Cochrane risk of bias method !4, which includes random
sequence generation, allocation concealment, blinding to allocated interventions,
missing outcome data, selective outcome reporting, and other concerns. A study is
classified as low risk only if all evaluated items are deemed low risk. Conversely, if any
item is judged high risk, the study is classified as high risk. Studies with any item rated
as unclear are classified accordingly. Each study was independently evaluated by two
reviewers, and any discrepancies were resolved through discussion with a third

reviewer.

Statistical analysis

The primary outcome of this study was the ORR. Secondary outcomes were DCR,
QOL and TRAEs (including any grade (AG)-gastrointestinal effect, AG-hypohepatia,
AG-myelosuppressive effects, grade 3 or higher (G3)-gastrointestinal effect, G3-

hypohepatia, and G3-myelosuppressive effects). The variations in dosing and
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scheduling across studies were minimal and consistent enough that we considered them
unlikely to significantly influence the therapeutic effects. Thus, the same interventions
with the different doses and schedules were grouped together.

Stata 15.0 was used to graphically display the results. The network meta-analysis was
performed using the “rjags” and “gemtc” packages in R version 4.2.3. We used non-
informative uniform and normal prior distribution. Non-informative uniform priors
were used for the heterogeneity parameter (1), representing the standard deviation of
the random effects across studies. This choice was made to allow for a wide range of
possible values and to minimize prior influence on the estimation process. Specifically,
a uniform prior with a range of U(0, 5) was used for 7.Normal priors were applied to
the treatment effects (log-odds ratios) for each intervention comparison. The treatment
effects were modeled using N(0, 10%)priors, indicating that we expected the treatment
effects to be centered around zero with a wide range of possible values to capture any
uncertainty in the effects.

The network meta-analysis model was estimated using the Monte Carlo Markov Chain
(MCMC) method. We employed the MCMC method to run 4 MCMC chains
simultaneously, setting the number of simulations to 5000 and the number of iterations
to 20000. The convergence of the model was assessed by the Brooks-Gelman-Rubin
diagnostic and visual inspection of trace plots. The results are shown as odds ratios
(ORs) and 95% credible intervals (Crls). Fixed and random effects models were
considered and compared using the deviance information criterion (DIC). For each
model, goodness-of-fit to data was evaluated using residual deviance '°.Heterogeneity
was assessed using the ‘getmc’ package. Between-study variance (%) Cochran’s Q and
I? statistic were calculated to quantify heterogeneity. Global and local inconsistencies
were unable to be assessed because there were no closed loops in the network. All
treatments were ranked according to the surface under the cumulative ranking area
curve (SUCRA). Higher SUCRA probabilities indicated better treatment effects '6. To
determine if potential effect modifiers influence the outcomes (ORR and DCR), we

conducted a meta-regression analysis. This analysis considered variables such as
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sample size (categorized into <50, >50 and <100, >100), mean age (<60 years, >60
years), and sex ratio (male/female <1, male/female >1) as potential covariates.
Comparison-adjusted funnel plots were employed to assess publication bias. Statistical
analyses of the pooled ORRs were performed using R version 4.2.3. We generated
forest plots with the use of statistical software R version 4.2.3 to visualize the effect of
treatment comparisons. The criteria for selection of comparisons are considered in
network meta-analyses, including clinical relevance, data availability and heterogeneity

assessment.

Patient and public involvement
Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of this research.

Results
Literature search and study characteristics

We identified 5670 records from 7 electronic databases. After removing duplicates,
4442 titles and abstracts were reviewed, and 130 papers were selected for full-text
screening. Finally, 46 studies were included in the network meta-analysis (Figl, Table
S317-62) Studies were published between 2012 and 2023 and included a total of 3026
patients. The intrapleural administration therapeutic regimens included Endostar +
nedaplatin (Endo + NDP), Endostar + DDP (Endo + DDP), Endostar + lobaplatin (Endo
+ LBP), Bevacizumab + DDP (Bev + DDP), DDP, nedaplatin (NDP) and lobaplatin
(LBP). In particular, 32 studies compared Endostar plus chemical agents versus
chemical agents alone, 7 studies compared bevacizumab plus chemical agents versus
chemical agents alone, and 7 studies compared the effects of different chemical agents.

The general characteristics of the included studies are presented in Table S3.

Quality Assessment

Fig 2 presents our risk of bias assessments for the studies. There were 41 RCTs
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among the 46 studies in the unclear risk of bias for random sequence generation. None
of the studies reported the processes used for allocation concealment or blinding of
outcome assessment; only 1 study mentioned the blinding of participants and personnel.
The outcome data of all studies were complete, and no other sources of bias were

reported.

NMA
Objective response rate

All included studies with a total of 3026 patients reported the data of ORR, with 1945
patients demonstrating an overall response. The network of studies is presented in Fig
S1. Bev+ DDP exhibited a significantly higher ORR than DDP alone, yet it was lower
compared to the combinations of Endo+ LBP and Endo+ NDP. DDP alone showed a
significantly lower ORR than all evaluated treatment regimens, including Endo+ DDP,
Endo+ LBP, Endo+ NDP, LBP, and NDP. Furthermore, Endo+ DDP had a lower ORR
compared to both Endo+ LBP and Endo+ NDP, whereas Endo+ LBP and Endo+ NDP
each displayed significantly higher ORRs than either LBP or NDP alone (Fig S2; Table
1).

The SUCRA rank and probability value results indicated that Endo + LBP (95%)
was the most likely to improve the ORR, followed by Endo + NDP (88%), NDP (48%),
Endo + DDP (46%), LBP (40%), Bev + DDP (33%), and DDP (0.002%) (Fig S3; Table
2).

Disease control rate

All included studies with a total of 3026 patients reported the data of DCR, with 2586
patients achieving disease control. The network of studies is presented in Fig S1. Bev+
DDP demonstrated a significantly higher DCR compared to DDP alone. DDP, in turn,
exhibited a lower DCR relative to Endo+ DDP, Endo+ LBP, Endo+ NDP, and NDP
alone. Among these, Endo+ DDP showed a significantly lower DCR than Endo+ LBP,
which itself recorded a higher DCR than Endo+ NDP. Moreover, Endo+ NDP achieved

10
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a significantly higher DCR compared to NDP alone (Fig S2; Table S4). The DCR was
ranked for all treatments by estimating the SUCRA value. The results were as follows:
Endo + LBP (95%), Endo + NDP (83%), Bev + DDP (51%), Endo + DDP (49%), NDP
(41%), LBP (30%), and DDP (1%) (Fig S3; Table 2).

Quality of Life

Nineteen studies, involving a total of 1173 patients reported the quality of life, with
654 patients achieving high quality of life. These studies constituted five pairs of direct
comparisons involving six interventions (Endo + DDP, Endo + LBP, Bev + DDP, DDP,
NDP and LBP). The network diagram is shown in Fig S1. DDP was associated with a
lower quality of life compared to Endo + DDP (OR = 0.3, 95% CrI [0.22, 0.39]), Endo
+ LBP (OR = 0.1, 95% CrI [0.02, 0.57]), and LBP (OR = 0.31, 95% CrI [0.1, 0.93])
(Fig S2; Table S5).

After ranking the six interventions based on the SUCRA values, the results were as
follows: Endo + LBP (95%), Endo + DDP (69%), LBP (63%), Bev + DDP (33%), NDP
(29%), and DDP (10%), as shown in Fig S3 and Table 2.

Safety and toxicity

Thirty-five studies included 582 patients reported the data of safety profiles.
Including a total of 582 patients for any-grade gastrointestinal effect, and 37 patients
for grade 3 or higher gastrointestinal effect. A total of 527 patients reported any grade
myelosuppressive effect, with 37 patients achieving grade greater than or equal to 3. A
total of 122 patients reported any grade hypohepatia, with 9 patients achieving grade
greater than or equal to 3. The adverse reactions mainly included myelosuppression,
headache, hypohepatia, renal insufficiency, gastrointestinal effects,
electrocardiographic abnormalities and fever. Among all types of adverse reactions, the
most frequent occurrences were myelosuppressive, hypohepatia and gastrointestinal
effects. The NMA included seven therapeutic regimens for TRAEs of any grade and

six therapeutic regimens for TRAEs of grade greater than or equal to 3 (Fig S1). We
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did not find statistically significant differences in myelosuppression or hypohepatia. A
single chemotherapeutic agent caused fewer gastrointestinal reactions (Table S6, Table
S7, Table S8, Table S9, Table S10 and Table S11).

The probabilities of adverse events were ranked for all treatments by estimating the
SUCRA value. A lower SUCRA value indicated a higher probability of AEs and a
poorer treatment regimen. The corresponding ranking of incidences is shown in Fig S3

and Table 2.

Meta-regression analysis
Table 3 showed the results of the meta-regression analysis for demographic and
clinical variables (sample size, mean age and sex). Results indicated that none of these

variables have significant impact on the ORR and DCR.

Publication bias

The comparison-adjusted funnel plots are presented in Fig S4. Overall, no distinct
asymmetry was found in the comparison-adjusted funnel plot on the ORR, DCR, QOL,
AG-gastrointestinal effects, AG-myelosuppression, G3-myelosuppression and G3-
hypohepatia, indicating no evidence of publication bias. However, the comparison-
adjusted funnel plot on AG-gastrointestinal effects, G3-gastrointestinal effects and AG-
hypohepatia were not symmetric around the zero line, which revealed that there could

be small-study effects.

Discussion

Currently, to the best of our knowledge, intrapleural perfusion with antiangiogenic
agents plus chemical agents in controlling MPE conferred satisfying clinical outcomes
for patients with NSCLC. Although Endostar/bevacizumab combined with
chemotherapy is widely used to treat malignant pleural effusion, there is a lack of head-
to-head direct comparisons to determine the best regimen. Hence, we performed a

network meta-analysis. In this analysis, two antiangiogenic agents and three chemical
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agents formed seven treatment regimens to identify which treatment was optimal in
achieving higher clinical responses and QOL and fewer TRAEs. The results suggested
the following:

1. Intrapleural administration of Endostar plus lobaplatin was associated with the
best ORR and DCR outcomes, followed by Endostar plus nedaplatin.

2. For the ORR, Endo + LBP and Endo + NDP were significantly more favorable
than Bev + DDP, while there were no significant differences in the efficacy of Endostar
plus chemotherapy or bevacizumab plus chemotherapy with regard to DCR.

Endostar, an endogenous angiogenic inhibitor, can inhibit endothelial cell
migration, repress the neovascularization of tumors, block the nutrient supply of tumor
cells, and thus prevent tumor proliferation and metastasis. In addition, Endostar reduces
the permeability of tumor neovascularization, thereby reducing the production of
pleural effusion 3. In 2022, Yimiao Xia et al. 8 performed a meta-analysis that included
55 RCTs with a total of 3379 patients with lung cancer to investigate the efficacy, safety
and cost-effectiveness of Endostar and platinum in controlling MPE. All the studies in
the meta-analysis were published in Chinese. This supported the findings in the current
network meta-analysis.

Bevacizumab is another frequently studied antiangiogenic agent and plays an
important role in the treatment of several types of tumors 7. It can prevent VEGF-
induced vascular permeability and tumor cell migration, thereby reducing MPE ¢4,
Several studies have demonstrated the efficacy and safety of bevacizumab for the
management of MPE. Du et al.  compared the efficacy of combined intrapleural
therapy with bevacizumab and cisplatin versus cisplatin alone in controlling MPE. The
results revealed that bevacizumab plus cisplatin improved the ORR from 50 to 83.3%.
However, in our meta-analysis, the pooled ORR of Bev + DDP was 73.8%, and the true
efficacy of Bev might have been overestimated. After a literature search, we found no
head-to-head comparison between Bev plus other chemical agents and the sole
administration of chemical agents other than cisplatin. Therefore, more combination

therapeutic regimens still need to be investigated in the future.
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MPE is generally considered to be a manifestation of a malignancy in its
preterminal stage. Hence, the interventions are palliative in nature. The main goal of
treatment is to palliate symptoms and improve quality of life . In our study, we found
that intrapleural injection of Endostar combined with DDP was the best in terms of
improving QOL, while DDP was the worst.

With regard to the safety profile, although there was no significant difference in
the incidence of myelosuppression or hypohepatia between therapeutic regimens in our
study, regardless of the severity, the incidence of AG-gastrointestinal effects was
significantly more frequent with Endo + DDP and Bev + DDP than with LBP and NDP.
Furthermore, in the gastrointestinal effect ranking of the six treatment groups, NDP was
the safest, and Endostar plus DDP was the least safe (regardless of the severity (any
grade or grade 3 or more)). The results of these analyses suggest that safety
considerations may be needed when Endostar plus DDP is administered.

The transitivity assumption, which underlies the validity of network meta-analysis,
was assessed by comparing the distribution of key covariates across the included studies.
These covariates—mean age, sex ratio, and sample size—were relatively balanced
across the different treatment comparisons, suggesting that the assumption of
transitivity is plausible. However, it is important to note that unmeasured or
inadequately reported effect modifiers could still potentially influence the results.
Future studies should aim to collect more homogeneous data and consider additional
covariates that may impact treatment effects.

This study had some limitations. First, we utilized only Chinese and English
databases, which might have led to retrieval bias, and most of the trials did not report
concealment or blinding, which might undermine the validity of the overall findings.
Second, all the included RCTs were published in China, and the generalizability of the
results is limited. Third, all of the included studies are at unclear risk of bias, and many
comparisons rely solely on indirect evidence, as there are no closed loops within the
network. This can lead to potentially misleading SUCRA rankings. Therefore, SUCRA

rankings should be interpreted with caution. Fourth, although we did not impose
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restrictions based on the indexing status of journals during the literature search
inclusion criteria, some of these journals are of low quality. The potential influence of
journal quality on our results warrants cautious interpretation. Fifth, the absence of
closed loops in the network precludes the formal assessment of inconsistency, which is
a crucial aspect of NMA. Future studies should aim to include more diverse treatment
comparisons to allow for a comprehensive inconsistency evaluation. Sixth, the results
in Tables S9-S11 include analyses of all events and are intended to provide a
comprehensive perspective. We believe that these results are important in the context
of understanding whole-network meta-analyses, although the results for rare events
may be subject to greater uncertainty. Because of the rarity of events, the use of
informative priors may introduce additional bias, while non-informative priors,
although leading to wider Crls, can more objectively reflect the uncertainty of the data.

Therefore, the potential influence on our results should be interpreted with caution.

Conclusions

This network meta-analysis comprehensively compared various treatments for
thoracic perfusion of MPE in NSCLC patients and described the QOL and toxicity
features. To the best of our knowledge, this is the first comprehensive NMA study of
its kind. The results showed that antiangiogenic agents combined with chemotherapy
regimens could improve clinical effectiveness and quality of life. In our study,
Endo+LBP was the most effective. However, high-quality randomized controlled trials

with larger sample sizes are needed to further confirm the evidence.
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Table 1 The league table of network meta-analysis for ORR according to all interventions.

BMJ Open

OR 95% Crls

Bev DDP
3.19 (2.11, 4.92)° DDP
0.85 (0.53, 1.37)
0.16 (0.05, 0.53)*
0.25 (0.09, 0.68)*
0.92 (0.4, 2.03)
0.81 (0.38, 1.71)

0.27 (0.22, 0.33)°
0.05 (0.02, 0.15)"
0.08 (0.03, 0.2)"
0.29 (0.14, 0.56)°
0.25 (0.13, 0.46)°

Endo DDP

0.19 (0.06, 0.59)"
0.29 (0.11, 0.75)"
1.08 (0.52, 2.18)
0.95 (0.49, 1.81)

Endo LBP
1.54 (0.35, 6.84)

5.69 (2.37, 14.65)"
5.06 (1.39, 19.02)"

Endo NDP
3.73 (1.17,

12.04)*

3.28 (1.65, 6.76)°
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s}
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.88 (0.35, 2.24)

NDP

Abbreviation: *p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.

Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, ORR : Objective response rate.

Table 2 Rank probabilities of each treatment for different outcome measures based on the network meta-analysis
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nedaplatin, NDP: nedaplatin, Bev_DDP:
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BEV_DDP DDP Endo_DDP Endo_LBP Endo N LBP NDP
ORR 0.33 0.00002 0.46 0.95 0.88 0.40 0.48
DCR 0.51 0.01 0.49 0.95 0.83 0.30 0.41
QOL 0.33 0.10 0.69 0.95 / 0.63 0.29
Gastrointestinal effect 0.32 0.28 0.18 0.47 0.56 0.80 0.89
Myelosuppressive 0.63 0.64 0.58 0.40 0.19 0.59 0.47
Hypohepatia 0.55 0.46 0.35 0.57 0.30 0.65 0.62
G3-gastrointestinal effect 0.40 0.35 0.19 / 0.54 0.71 0.81
G3-myelosuppression 0.39 0.48 0.37 / 0.32 0.64 0.81
G3-hypohepatia 0.21 0.30 0.72 / 0.45 0.57 0.74
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Abbreviation: Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo @NDRs

3 or higher.

a8l 0

Bev_DDP: Bevacizumab + cisplatin, ORR : Objective response rate, DCR: Disease control rate, QOL: quality of life, G3:
The data are listed as SUCRA values (rank) and higher SUCRA values indicate better outcomes.

ra

Table 3 Meta-regression analysis for the impact of potential factors on the outcomes
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Overall response rate Disease control rate
B coefficient (95%CI) P value B coefficient (95%CI) P value
Sample size -0.65 (-1.91, 0.62) 0.316 -0.73 (-2.47, 1.00) 0.408
Mean age 0.36 (-0.59, 1.31) 0.459 0.18 (-1.28, 1.64) 0.810
Sex 0.12 (-0.84, 1.08) 0.811 -1.26 (-2.72, 0.20) 0.091

Abbreviation: 95%CI: 95% confidence interval.
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Figure legends
Fig 1 The flow diagram of the study selection process for the network meta-analysis

Fig 2 Assessment of risk of bias.
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Table S1 PRISMA NMA Checklist of Items to Include When Reporting a Systematic Review Involvdngra Network Meta-analysis.

Section and
Topic

Iltem
#

z 3
BMJ Open < 3
o S
(@] I
g 8
SR
Q @
> o
i (@]
_ (@]
a o
2 ®
o o
angy

Checklist item

Location where item is

reported

(=)
TITLE oo
Tom
Title 1 | Identify the report as a systematic review. RN 1
B
ABSTRACT °=9
. X &=
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. ;% 3 2
= 29
INTRODUCTIO ol
D~
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. o ; g 3,4
=
=m3
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. gg) = 4
=8
METHODS > =
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the synt@se%- 56
o 5. ©
criteria 3 @
- o
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched & coBsulted to 5
a S
sources identify studies. Specify the date when each source was last searched or consulted. 3 g
3 ~
Search 7 | Present the full search strategies for all databases, registers and websites, including any filters and Ii@its sljsed 5, Supplementary Table
strategy T £ S2
—_ 3
5 o
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, includinga'nom't:many 56
o -
process reviewers screened each record and each report retrieved, whether they worked independently, and %appolicable,
details of automation tools used in the process. 2 X
QD
Data 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from @ch report, 7
)
collection whether they worked independently, any processes for obtaining or confirming data from study investigatdgs, and if
process applicable, details of automation tools used in the process.
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Section and
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Item
#

BMJ Open
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0 £0/080-£20z-uadol

Checklist item

List and define all outcomes for which data were sought. Specify whether all results that were compatgiagI ylth each

Location where item is

reported

Data items 10a 7,8
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, tﬁ%’rﬁathods used
SN
to decide which results to collect. 223
D-('BD N
10b | List and define all other variables for which data were sought (e.g. participant and intervention charac&ﬁs@s funding 8
R
sources). Describe any assumptions made about any missing or unclear information. =5 §
D p ~
555
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s)gjgeg how many | 7
bias reviewers assessed each study and whether they worked independently, and if applicable, details of %@aﬂon tools
. o
assessment used in the process. g % 3
S
Effect 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the syntheséor fesentation 7,8
measures of results. E g
5=
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating$he %udy 8
=]
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). @ é
5 3
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling f‘;"m ssing 8
summary statistics, or data conversions. 3 3
g_.) =4
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses % Z 8
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- artalysrs was 8
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterog@euy;, and
software package(s) used. _8 §
Q
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgrogp analysis, | 8
meta-regression). E
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. % 8
=
=
Q
g 4
2
o
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Section and
Topic

BMJ Open

pnjoul ‘1ybuAdoo Aq |

Checklist item

14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from

0 £0,080-£20z-uadol

Location where item is

reported

Reporting rgpz)njrﬁng biases). | 9, Fig.2
o
bias 222
SN
assessment 229
D-('BD IN
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outconf® ~ 9 8
%)
assessment :F;.g §
RESULTS 258
aca
Study 16a | Describe the results of the search and selection process, from the number of records identified in the %@rﬁh to the 8-9, Fig. 1
wo
selection number of studies included in the review, ideally using a flow diagram. g m 3
S o
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain wiy they were 8-9
> =
excluded. = g
2. o
Study 17 | Cite each included study and present its characteristics. g 3 9, Table 1
characteristics EN ;
2 3
Risk of bias in 18 | Present assessments of risk of bias for each included study. % 8 9, Fig.2
studies 5 3
TS
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (&) an effect 9-12
e} c
individual estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. = a
o
studies g ":
=3
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies._g N 9-12
2
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the sumgary 9-12
«Q
estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If c@mparing
(@]
groups, describe the direction of the effect.
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Section and Item -~ Location where item is
Checklist item

Topic # reported

9-12
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20c | Present results of all investigations of possible causes of heterogeneity among study results.

1/S8S

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resu: 9-12

yubIgsug

%20z 19pwe

Eil

11 Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each sy assessed. | 9-12

biases

14 Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assesse 11

evidence

gv) Jnapadns u

0z ‘11 aunc uo gudo fuig ugdoluigy/:dny wolylpapeojupmoq

17 DISCUSSION

Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 12

20 23b | Discuss any limitations of the evidence included in the review. 14

22 23c | Discuss any limitations of the review processes used. 14

23d | Discuss implications of the results for practice, policy, and future research. 12-14

25 OTHER INFORMATION

)
$ pue ‘Bujureu] |v ‘Ebu(!u!Lu elep pue ka1 0
S3

181

27 Registration 24a | Provide registration information for the review, including register name and registration number, or st :et t the 5

28 and protocol review was not registered.

30 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared.

31 24c | Describe and explain any amendments to information provided at registration or in the protocol.

g160jquy2d] Je|

33 Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or spéﬂ‘nso’«% in the 14
Q

34 review.

36 Competing 26 | Declare any competing interests of review authors. 14

37 interests
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Section and Iltem

. Checklist item
Topic #

Location where item is

reported

Availability of 27 | Report which of the following are publicly available and where they can be found: template data colleﬁi%ﬂorms; data 15
o
data, code extracted from included studies; data used for all analyses; analytic code; any other materials used in@% feview.
DS N
and other o
o
materials o
T
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline fog¥: ing systematic reviews. BMJ 2021;372:n71. doi:

10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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Table S2 Literature Search Strategy

Database and Search strategy

3

5670

18qadaq Pz uo £0.080-£z0z-uadol

CNKI

194 spsn Jo}|Buipnjoul ‘1ybiAdoo Aq |

yblasu

g
d

(E=hlE + BOBEEMRE + A SOVE R + SOV ) AND (EE=BPER AR + BRI + ﬁ‘f&ﬁ@@%ﬁ%‘fﬁzﬁﬁﬂﬁﬂi& + %
VRS RUR + BB + GPERIK + BIERIREK + BV R) AND (8= DURER AT + B + R4S K indE + T
+ TR + IR + AT

602

CQVIP

nangdns 1

D pug 1Xal
9PeOjUMO

g

(B 44 S =B OR 44 S A= PR OR 5 44 0 6 1= 0 P 0 L) OR 44 S i = 2% ) AND (44
SRR TR EE AN OR 44 BB PEMIK) OR 44 BRI~ M R OR 4% skt~ BB B i) OR 445k
XA IA) OR 842 S B IR=TE MEBIIK) OR 44 R 3% 8 =T PE IS W) AND (B4 BR3% =L RSB O OR e sl ki
Rl E) OR 4% 55— 4 A ML 1Y 2 61 22) OR R4 RSBl 7) OR 142 B e i~ 297 1) OR b ket il —1 22 260 i
J7) OR fl 4 B S5 il = 367T)) 5 2

283

Bujures

Wanfang

g uadol

- OR MEEVEMUE OR B YET % OR SC/UEH) and - AE-CEMENIAUE OR MEMEMK OR #ethBnE i OR GV
w o

Pl OR HEMIZK OR MBHEMIMIK OR MEEMIISK) and & RL(URZK AT OR B OR BALAMATH HAIHES OR 1bJ7 OR b2

Frik OR MLSEZ6MMETF OR ML2:67T)

1538

Djouyo93] Je|
TT dunc uo

PubMed

(((("Drug Therapy"[Mesh]) OR ((((((((Drug Therapy|[Title/Abstract]) OR (Therapy, Drug[Title/Abstract])) OR (Drug Theraﬁies[@itle/Abstract])) OR
(Therapies, Drug[Title/Abstract])) OR (Chemotherapy[Title/Abstract])) OR (Chemotherapies[Title/Abstract])) OR (Phannacgthegapy[Title/Abstract]))
OR (Pharmacotherapies[Title/Abstract]))) OR (("Bevacizumab"[Mesh]) OR (((((((((Bevacizumab[Title/Abstract]) OR (Mvasi[Tié/Abstract])) OR
(Bevacizumab-awwb|Title/Abstract])) OR (Bevacizumab awwb|[Title/Abstract])) OR (Avastin[Title/Abstract])) OR (Endostar[Til%e/Abstract])) OR

(recombinant human endostatin[ Title/Abstract])) OR (Rh endostatin[ Title/Abstract])) OR (yh-16[Title/Abstract])))) AND (("Lungmﬁ\l eoplasms"[Mesh])

495
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OR ((((((CCC(((((((((Lung Neoplasms[Title/Abstract]) OR (Pulmonary Neoplasms[Title/Abstract])) OR (Neoplasms, Lung[Tit&/Abstract])) OR (Lung
Neoplasm|[Title/Abstract])) OR (Neoplasm, Lung[Title/Abstract])) OR (Neoplasms, Pulmonary[Title/Abstract])) OR (Neoplgm
Pulmonary[Title/Abstract])) OR (Pulmonary Neoplasm[Title/Abstract])) OR (Lung Cancer[Title/Abstract])) OR (Cancer, Lugg,gl'gle/Abstract])) OR
(Cancers, Lung[Title/Abstract])) OR (Lung Cancers[Title/Abstract])) OR (Pulmonary Cancer[Title/Abstract])) OR (Cancer, 52 ‘D m
Pulmonary[Title/Abstract])) OR (Cancers, Pulmonary|[Title/Abstract])) OR (Pulmonary Cancers|Title/Abstract])) OR (Cance%(%" HBe
Lung[Title/Abstract])) OR (Cancer of Lung[Title/Abstract])))) AND (("Pleural Effusion, Malignant"[Mesh]) OR ((((((Pleurag@fﬁslon
Malignant[Title/Abstract]) OR (Malignant Pleural Effusion[Title/Abstract])) OR (Effusion, Malignant Pleural[Tltle/Abstractﬁ) (@g (Effusions,

Malignant Pleural[Title/Abstract])) OR (Malignant Pleural Effusions|Title/Abstract])) OR (Pleural Effusions, Mahgnant[Tltle/Ebstract])))

ao

pu
al
py

Embase

727

oS o

o =0

' 1 S’% g

#1 lung tumor'/exp g @S

s%z

#2 "lung tumor':ab,ti e

z 3

= 32

#3 'pulmonary neoplasms':ab,ti 5 3

2 9

g

. - o

#4 'neoplasms, lung":ab,ti g 3

2 o

@, 5

#5 'lung neoplasm':ab,ti 2 =

2 S

g =

#6 'neoplasm, lung':ab,ti S >
]

s b

#7 'neoplasms, pulmonary':ab,ti % N

21

; 2

#8 'neoplasm, pulmonary':ab,ti >

D

]

#9 'pulmonary neoplasm':ab,ti s

D

=2

=

«Q

o

©

>

E

o
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< 3
Q S
s N
S 8
Q »w
S O
o ®
— o
a 3
= w
8 o
ERN
#10 'lung cancer':ab,ti - ©
S 9
5mo
#11 'cancer, lung':ab,ti ® 23
23
Do =
#12 'cancers, lung':ab,ti % 20
a3l
S3g
#13 "lung cancers':ab,ti T2
=£S
580
#14 'pulmonary cancer':ab,ti 2@ %
=1
o > g
#15 'cancer, pulmonary':ab,ti 323
20~
ST =
. Q- o
#16 'cancers, pulmonary':ab,ti > =
= o
o 3
. L 9
#17 'pulmonary cancers':ab,ti S5 ©
22
"m o
#18 'cancer of the lung':ab,ti 5 3
2 o
#19 ' f lung":ab,ti "g i
cancer of lung':ab,ti 5 9
0 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14®R §15 OR #16 OR #17
>
OR #18 OR #19 2 2
. . 8
#21 'malignant pleura effusion'/exp RS
- [¢)]
*
#22 'malignant pleura effusion':ab,ti Z
g
(@]
#23 ‘effusion, malignant pleural’:ab,ti %
g
«Q
o
©
>
E
c
D
Qo
D
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52

#24 ‘effusions, malignant pleural':ab,ti S o
S 9

5mo

#25 'malignant pleural effusions':ab,ti 223
G2e

—Q =

#26 'pleural effusions, malignant':ab,ti % 20
a3l

CESS

#27 'pleural effusion, malignant':ab,ti T2
285

#28 #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 Z é%
[T

B>

#29 'bevacizumab'/exp 323
20~

2. =

#30 'bevacizumab':ab,ti > -Z
- o

=—3

#31 'mvasi':ab,ti 5 3
=

=

- o

#32 'bevacizumab-awwb':ab,ti % 3
(@]

23

#33 'bevacizumab awwb':ab,ti % Py
= ]

g =

#34 'avastin':ab,ti S 3
3 o

o F

#35 'endostar':ab, ti %- P
w N

*

#36 'recombinant human endostatin':ab,ti >
«Q

5

#37 'rh endostatin":ab,ti 3
v9)

=2

=

«Q

o

s

H

D

Qo

D
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#38 'vh-16"ab.ti e 3
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#39 #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 § g%
G2e

—_—Q =
#40 'drug therapy'/exp % 20
a ’3n N
CESS

#41 'drug therapy':ab,ti CR% %
585

. . . S S
#42 therapy, drug':ab,ti ;g §
S

#43 'drug therapies':ab,ti 323
EX2ES
ST =
#44 'therapies, drug':ab,ti i _Z
= o
=—3

#45 'chemotherapy':ab,ti S 3
a3
- o
#46 'chemotherapies':ab,ti s 3
2 5
, b 3 3

#47 pharmacotherapy':ab,ti 5 o
g c

' s aale : o

#48 pharmacotherapies':ab,ti > 3
5+

o -
#49 #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 %- P
w N

Q
#50 #39 OR #49 >
Q

]

#51 #20 AND #28 AND #50 ®
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Cochrane

#1 MeSH descriptor: [Lung Neoplasms] explode all trees 206

#2 (Lung Neoplasms):ti,ab,kw OR (Pulmonary Neoplasms):ti,ab,kw OR (Neoplasms, Lung):ti,ab,kw OR ﬁ_%l Neoplasm):ti,ab,kw
OR (Neoplasm, Lung):ti,ab,kw ig'

#3 (Neoplasms, Pulmonary):ti,ab,kw OR (Neoplasm, Pulmonary):ti,ab,kw OR (Pulmonary Neoplasm):ti,ai,g\%OR (Lung
Cancer):ti,ab,kw OR (Cancer, Lung):ti,ab,kw o g o

#4 (Cancers, Lung):ti,ab,kw OR (Lung Cancers):ti,ab,kw OR (Pulmonary Cancer):ti,ab,kw OR (Cancer, P%l_gl%lary):ti,ab,kw OR
(Cancers, Pulmonary):ti,ab,kw % g. S’_,

#5 (Pulmonary Cancers):ti,ab,kw OR (Cancer of the Lung):ti,ab,kw OR (Cancer of Lung):ti,ab,kw gi 2

#6 #1 or #2 or #3 or #4 or #5 53

#7 MeSH descriptor: [Pleural Effusion, Malignant] explode all trees E\(B =

#8 (Pleural Effusion, Malignant):ti,ab,kw OR (Malignant Pleural Effusion):ti,ab,kw OR (Effusion, Malig@nt %eural):ti,ab,kw OR
(Effusions, Malignant Pleural):ti,ab,kw OR (Malignant Pleural Effusions):ti,ab,kw 725 5. %
#9  (Pleural Effusions, Malignant):ti,ab,kw % E

#9 (Pleural Effusions, Malignant):ti,ab,kw Z 5’

#10 #7 or 48 or #9 > 5

#11 MeSH descriptor: [Bevacizumab] explode all trees ?—,' §

#12 (Bevacizumab):ti,ab,kw OR (Mvasi):ti,ab,kw OR (Bevacizumab-awwb):ti,ab,kw OR (Bevacizumab av@vb)&‘-ti,ab,kw OR
(Avastin):ti,ab,kw 7448 S 3
#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OI{!:?(yH?‘l 6):ti,ab,kw

#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OR (yh@l6):§ab,kw

#14 #11 or #12 or #13

#15 MeSH descriptor: [Drug Therapy] explode all trees

#16 (Drug Therapy):ti,ab,kw OR (Therapy, Drug):ti,ab,kw OR (Drug Therapies):ti,ab,kw OR (Therapies, Drug)®ti,ab,kw OR

(Chemotherapy):ti,ab,kw
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#17 (Chemotherapies):ti,ab,kw OR (Pharmacotherapy):ti,ab,kw OR (Pharmacotherapies):ti,ab,kw
#18 #15 or #16 or #17

#19 #14 or #18

#20 #19 and #6 and #10

Web of science

'720k 18fwapad|oz Yo £0.080-£z0z-uadol

pwaubigsug

#1

0} palejal|sash Jo} Bulpnjoul ‘1ybliAdoo Aq |

TS=(Lung Neoplasms) OR TS=(Pulmonary Neoplasms) OR TS=(Neoplasms, Lung) OR TS=(Lung Ngg)&e@n) OR
TS=(Neoplasm, Lung) OR TS=(Neoplasms, Pulmonary) OR TS=(Neoplasm, Pulmonary) OR TS= (Pulmfmairy Neoplasm) OR
TS=(Lung Cancer) OR TS=(Cancer, Lung) OR TS=(Cancers, Lung) OR TS=(Lung Cancers) OR TS= (ﬁwkn&)nary Cancer) OR
TS=(Cancer, Pulmonary) OR TS=(Cancers, Pulmonary) OR TS=(Pulmonary Cancers) OR TS= (Cance&’.o'iltﬁe Lung) OR

—h

#5 AND #2 AND #1 and FREDA (HER: — HURE)

1819

TS=(Cancer of Lung) and FRENA (HEk: — £UEHE) ;_ %g
#2 TS=(Pleural Effusion, Malignant) OR TS=(Malignant Pleural Effusion) OR TS=(Effusion, Malignant Iée(&g ) OR
TS=(Effusions, Malignant Pleural) OR TS=(Malignant Pleural Effusions) OR TS=(Pleural Effusions 1\£a % ant) and FRENZA
(HEB: — BURE) 5 =2
#3 TS=(Bevacizumab) OR TS=(Mvasi) OR TS=(Bevacizumab-awwb) OR TS=(Bevacizumab awwb) OR%S@Avastm) OR
TS=(Endostar) OR TS=(recombinant human endostatin) OR TS=(Rh endostatin) OR TS=(yh-16) and gjﬁEFgIS HEBg — #U9RE
FE) f: o
#4 TS=(Drug Therapy) OR TS=(Therapy, Drug) OR TS=(Drug Therapies) OR TS=(Therapies, Drug) ORE_'I;S—&?hemotherapy) OR
TS=(Chemotherapies) OR TS=(Pharmacotherapy) OR TS=(Pharmacotherapies) and JEIZA& (HEf: 2 = éﬁﬁfﬁ)
[9°]
#5 #4 OR #3 and FREDA (HERR - $0RRD) =
#6 s
:g
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o)
&®
S
\l
o
@
o
]
N
Study Sample size Gender Mean Volume of MPE KPS Intervention ¥ outcome
o
(M/F) age(years) scores m g
vo
.o
F.Chenetal. Endo DDP:30 39/21 / Moderate to large >60 Endo 45 mg_DDP 40 /§1§ l/week,
2016 7 DDP:30 3 cycles =98 g P1,2,3
DDP 40mg/m?: l/weekg%bgcles
— =]
Endo DDP:30 54.3+5.6/ Endo 45 mg_DDP 40 SZEveek, 3
Chen et al. - - o8
DDP:30 44/16 55.6+4.5 NR NR cycles oco P1,3
20148 H_=
DDP 40mg: 2/week, 3 %’yglgs
R. Chen et Endo DDP:45 60.6+7.2/ Endo 45 mg_DDP 40 _:@g_ 2/week,
.Chene —3
L 2016" DDP:45 53/37 60.8+7.5 Moderate to large >60 3 cycles ‘533 =} P1,2,3
al. =
DDP 40mg/m?*: 2/Week§3 cgeles
b ¢ ol Endo DDP:19 61.4 Endo 40 mg DDP 40n%/m§ 1/week,
uan et al. =
50152 DDP:19 23/15 Moderate to large >60 4 cycles a g P1,2
- o
DDP 40mg/m?: 1/week$4 ¢Zcles
2%
Endo_DDP:27 59.15+10.26/ Endo 30 mg DDP 30ng: lé)veek, 3
3
Feng 2017  DDP:27 32/22 58.71+10.04 Moderate to large NR cycles 5 ° P1
= ]
DDP 30mg: 1/week, 3 gyclgcs
(]
He e al Endo_DDP:27 60.28+6.17/ Endo 30 mg_DDP 40mg/m# 2/week,
eetal o
DDP:25 32/20 61.31£6.05 Moderate to large >70 3 cycles o IS P1,2
2016% Q N
DDP 40mg/m?*: 2/week®3 cgples
H Endo DDP:25 41.5+7.6 Endo 30 mg 2/week DDP 80mg
uan
20142% DDP:25 30/20 Moderate to large >60 1/week: 2 cycles & P1,3

o
DDP 50mg: 1/week, 2 cyclgjns
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Li 2020%

Li2016%

Liu et al.
2019%

Liu et al.
2018%7
Luand
Zhang
20177

Qin 2016

Qing et al.
20183

Shen et al.
20123

Su et al.
2021%*

Endo DDP:20
DDP:20

Endo DDP:31
DDP:31

Endo DDP:30
DDP:30

Endo DDP:34
DDP:34
Endo DDP:31
DDP:31

Endo DDP:21
DDP:21

Endo_DDP:28
DDP:23

Endo DDP:40
DDP:40

Endo DDP:30
DDP:30

24/16

35/27

36/24

38/30

35/27

24/18

22/27

42/38

37/23

62.3+1.7/
62.5+1.5

42.22+6.92/
42.14+6.89

52.64+6.55/
53.31+7.56

63.19+4.73/

65.55+5.28

46.3+10.6/

45.7£11.3

59.6

68.2+4.6/

68.2+4.6

37-79

61.43+6.45/
62.05+6.29

Moderate to large

NR

NR

Moderate to large

Moderate to large

Moderate to large

NR

Moderate to large

NR

NR

>60

>60

>60

>60

>60

NR

>60

NR

Endo 45 mg_DDP 40ngg/m® 1/week,

3 cycles
c

DDP 40mg/m?: 1/weekp TtScles
» ®

Endo 30 mg 2/week_D@«FS’ @mg

1o
93d O

1/week: 2 cycles % § §

o
DDP 50mg: 1/week, 2 gy@l&s
Endo 45 mg/m> DDP @@é 2/week,
2-3 cycles Lo g
DDP 30mg: 2/week, 23 8@ s
Endo 60 mg DDP 60mg§2é”w eek

3
DDP 60mg: 2/week 5 ai
Endo 45 mg_DDP 40ngg/m& 2/week,
3 cycles z §

DDP 40mg/m?: 2/Week°’3 c_gcles

Endo 60 mg_DDP 50ng@;: 18veek, 3
cycles é §
DDP 50mg: 1/week, 3 Jclcs

Endo 35 mg/m> DDP ém@nz
2/week, 3 cycles
DDP 60mg/m?: 2/weekz,ﬂ cgcles
Endo 30 mg 2/week D@P 49mg:
1/week, 3 cycles ﬁ

DDP 40mg;: 1/week, 3 cycles

Ln

29) Ie
T

G20¢

Endo 60 mg_DDP 40-50mg 2/week,

[EIlVES)

2 cycles
DDP 40-50mg: 2/week, 2 cztles

P1,3

P1,3

P1,3

P1,2,3

P1,2,3

P13

P1,2,3,4

P1,2,3

P13
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3 0
S 8
Q @®
T o
o ®
—. O
3 o
= ®
S o
Endo DDP:42 56.84+7.03/ Endo 40 mg_DDP 40n&/m#3 1/week,
Qin 20183 DDP:42 43/41 57.19+8.25 NR NR 4 cycles g g P1,2
c o
DDP 40mg/m?: 1/weekp £tScles
» o
Tian ot al Endo_DDP:48 59.26+2.43/ Endo 30 mg 4/week_DPR.#)-
ian et al. o
2019% DDP:48 57/39 61.54+2.32 Moderate to large >60 40mg/m?: 2/week, 1 cy%l% § P1
o
DDP 30-40mg/m?: 2/wgeg,g cycle
Tu et al Endo DDP:45 46.5+11.5/ Endo 45 mg_DDP 4011@@1% 2/week,
u et al. =
20143 DDP:45 48/42 47.5+10.5 Moderate to large >60 3 cycles o 1‘3 E_J P1,2,3
DDP 40mg/m?: 2/Weekg§c§cles
Q
Endo DDP:40 55.5+2.2/ Endo 40 mg_DDP 40n1g ¥/®eek: 4
Wang et al. y N — 50 g
20175 DDP:40 41/39 55.842.9 Large >60 cycles E o5 P1,2,3
DDP 40mg: 1/week, 4@ycl®
Endo DDP:30 61.28+6.32/ Endo 45 mg_DDP 40n§/ §2/W€ek
Wang 20187  DDP:30 35/25 60.54+5.65 NR >60 3 cycles =2 -8 P1,3
DDP 40mg/m?: 2/Wee]§3 cScles
Endo_DDP:47 53.47+3.25/ Endo 30 mg_DDP 40@/m§ 2/week,
Wang 2023%%  DDP:47 51/43 54.09+3.38 NR >80 3 cycles m o P1
DDP 40mg/m?: 2/Week§_3 c\cles
Endo DDP:20 / Endo 60 mg DDP 40-59mg_2/week:
Xu et al. - 8- #) %2
200 DDP:20 27/13 Large >50 2 cycles g m P1,2,34
DDP 40-50mg: 2/week52 c.ytles
Xu et al Endo DDP:75 63.65+5.11/ Endo 45 mg_DDP lOn{g l/ﬁeek 3
u et al.
20014 DDP:75 79/71 63.87+5.38 NR NR cycles sn P1,3
DDP 10mg;: 1/week, 3 cycl&
(Yang et al. Endo DDP:21 41.5+7.6 Endo 30 mg DDP 40mg l/gfeek 3
27/15 Large NR P1,2,3,4
20134 DDP:21 cycles
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s o
DDP 40mg: 1/week, 33ycl@
S o
Endo DDP:27 60.28+6.17/ Endo 30 mg_DDP 40rr5/ﬁ_ln§ 2/week,
Yu 2016% DDP:25 32/20 61.314£6.05 Moderate to large >70 3 cycles 3 é 3 P1,2,3
o =@
DDP 40mg/m?: 2/weekzBcygcles
, Endo_DDP:26 41-75/39-75 Endo 45mg_DDP 30m3 Bvek: 2-3
Liu and Tan =98
20184 DDP:26 23/29 Moderate to large NR cycles =0 g P1,3
DDP 30mg: 2/week: 2«2&-@/51%
D
Luctal Endo DDP:30 / Endo 30mg_DDP 30m§_§(§_days: 1-2
u et al. c
DDP:30 28/32 Moderate to large NR cycles § = 3 P1,2
2016* o>
DDP 30mg: 3/6 days: lg_ZRZEgcles
Shi et al Endo LBP:21 42.345.6 Endo 30mg 2/week: 3 &4 LBP:
ietal Q-
20164 LBP:21 25/17 Moderate to large NR 30mg/m?: 1/3 week, 1 gycl& P1,2,4
= (o
LBP: 30mg/m?: 1/3 wegk, Beycle
=. o
Endo LBP: 30 50.31+4.27/ Endo 30mg_LBP: 30m§/mﬁ 1/week,
>
Chen 20214 LBP:30 39/21 50.16+4.35 Moderate to large NR 4 cycles i '5- P1,3
LBP: 30mg/m?: 1/weelg 4 &cles
(%] o
Endo NDP: 46 / Endo 7.5mg/m* 7/weelg4 cgles
Cheng et al. g =
201947 NDP:46 45/47 NR NR _NDP 30mg/m% 1/weeR, 23 cycles P1
NDP 30mg/m?: 1/weelé§2-4§'cycles
et Endo NDP: 35 62.545.5 Endo 60mg NDP 60mg: 1/§§eek, 2
u et al. o !
NDP:35 43/27 Moderate to large NR cycles é, N P1,3
2014 RS
NDP 60mg: 1/week, 2¢9clest
QD
o etal Bev_DDP: 29 69.86+11.36/ Bev 300mg, dl,q3w_DOP 40mg
ou et al.
2021% DDP:29 32/26 67.92+9.83 NR >70 d1,8,15, q3w: 1 cycle E P1

DDP: 40mg d1, 8, 15, q3w:§] cycle
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3 0
S 8
a o
T o
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3 o
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S o
. Bev _DDP: 35 65.16 £9. 34/ Bev 300mg, d1,q3& . DRP  50mg
Chen and Ai 3
20295 DDP:35 45/25 65.08+9.26 NR NR d1,8,15, q3w: 1 cycle = g P1,3
DDP: 50mg dl, 8, 15, @3@%1 cycle
7h ol Bev_DDP: 34 61.62+2.78/ Bev 300mg_DDP 60n@ﬂgweeks 4
ang et al.
s DDP:34 33/35 61.38+2.94 NR >60 cycles % C:D S P1,3
2019°! a3l
DDP: 60mg 1/2weeks, % gy@es
Bev_DDP: 36 58.58+4.45/ Bev 5mg/kg DDP 45@@% 1/week,
Song 20202  DDP:36 45/27 58.69+4.87 NR >60 3 cycles o 8 E_J P1,3
DDP: 45mg/m?, 1/week g %CICS
Q
Bev_DDP: 41 58.21+3.25/ Bev 5mg/kg_DDP 60nsg™ Aveek, 3
Xue and N k!
DDP:41 47/35 58.96+3.43 NR NR cycles 50 P1,3
Zhao 2017 5=
DDP: 60mg, 1/week, 3xycks
q Bev_DDP: 37 60.28+6.17/ Bev 5mg/kg DDP 4011% l§veek 3
uan = 3
20165% DDP:36 53/20 61.31+6.05 Moderate to large >70 cycles 9 S P1,2,3
DDP: 40mg, 1/week, R@ycgs
T. Chen et Bev_DDP: 24 54.6+7.7 Bev 300mg_DDP 60mg 1/2 weeks, 1
.Chene
DDP:24 31/17 Moderate to large NR cycle m 8 P1,3
al. 2016%
DDP: 60mg, 1/2 Week%l cgcle
Wang et al. NDP: 24 29-82 NDP: 40mg/m? l/weelgb?a 4_cycles
25/23 Moderate to large >60 P1,2,3
2015% DDP:24 DDP: 40mg/m? l/weekg?a 4%cycles
Zhu et al. NDP: 40 56.78+8.92/ NDP: 40mg/m? l/week‘54 c!y‘cles
48/32 NR NR P1,3
202257 DDP:40 57.1849.12 DDP: 40mg/m? l/weelg4 c@cles
. NDP: 30 35-75 NDP: 40mg/m?,1/week, 2- 3ncycles
Bai 201938 38/20 Moderate to large >60 P1,3
DDP:28 DDP: 40mg/m?,1/week, 2- gcycles
X. Chen et NDP: 39 55.8+8.1/ NDP: 40mg/m?,1/week, 2- @cycles
43/36 Large >60 P1,3,4
al. 2016% DDP:40 58.2+7.3 DDP: 40mg/m?2,1/week, 2- 4I_R:ycles
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Huangetal. LBP:38 41535 54+£7/ 54+7 NR NR LBP: 30mg/m?,1-2/weék, 264 cycles P13
2017 DDP:38 DDP: 30mg/m?2,1- 2/we€k E4 cycles ’
Shen LBP: 30 38-74 LBP: 30mg/m?,1-2/we cycles
£ 20/40 Moderate to large >60 g @@% Y P13
2014°! DDP:30 DDP: 30mg/m?2,1- 2/wegk‘°£4 cycles
Gao et al. LBP: 30 57-69/54-68 LBP: 30mg/m?, 1/weekﬁ2m4csycles
37/24 Moderate to large >60 P1,2,3
2019% DDP:31 DDP: 40mg/m? l/weelggfcycles

M

.—r

Abbreviation: M: male, F: female, MPE: malignant pleural effusion, KPS: Karnofsky performance score, Endo DDP: Erﬁi@tgr + cisplatin, DDP: cisplatin, Endo LBP:
Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Bevacizumab + Cl%lﬁtl& NR, not reported.

Outcomes: P1: clinical responses including complete response, partial response, stable disease and progressive disease; P2: qu&llg

events (TRAESs); P4: survivals.
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3.51 (2.03, 6.28)"
1.03 (0.56, 1.97)
0.15 (0.01, 1.03)
0.36 (0.07, 1.73)
1.59 (0.46, 5.15)
1.18 (0.32, 3.88)

DDP
0.29 (0.22, 0.39)"
0.04 (0, 0.27)"
0.1 (0.02, 0.44)"
0.45 (0.15, 1.26)
0.34 (0.1, 0.95)"

Endo_DDP

0.15 (0.02, 0.93)"
0.35(0.07, 1.54)
1.54 (0.48, 4.47)
1.14 (0.33, 3.36)

Endo_LBP
2.37(0.21, 33.93)

9.99 (2.38, 76.59)"

7.62 (0.87, 91.12)

o

BMJ Open s

o

©

5

E

=

=

o

c

=

Table S4  The league table of network meta-analysis for DCR according to all interventions. a

OR 95% Crls
Bev_DDP

Endo_NDP
4.39 (0.7, 28.9
3.21(1.22,9.5

LBP
0.74 (0.16, 3.45) NDP

Table S5

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, DCR: Disease control rate.

The league table of network meta-analysis for QOL according to all interventions.

uluIW erePpUEIIXa] 0] pale|al sasn 10)

|

(s3gv) induadns juswaubiasug

1y woJy papeojumod 7Z0z Joquiaiad Pz uo £0.080-€z0z-uadol

& nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP

1.56 (0.52, 4.94)
0.47 (0.15, 1.52)
0.16 (0.02, 1.26)
0.49 (0.1, 2.39)
1.09 (0.21, 5.56)

DDP

0.3 (0.22, 0.39)"
0.1 (0.02, 0.57)*
0.31 (0.1, 0.93)"
0.7 (0.21, 2.22)

Endo_DDP

0.34 (0.05, 1.95)
1.05 (0.31, 3.25)
2.35(0.69, 7.75)

Endo_LBP
3.06 (0.82, 12.66)
6.93 (0.85, 60.14)

saiBojouyoal Jejiwis pue [Bulures) |v

Z 5{ aung uo ywooflwg uadolwqy

e

5 (0.45, 11.58) NDP

7

¢

Bevacizumab + cisplatin, QOL: quality of life.

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S6  League tables of all grades myelosuppressive event comparison of all interventions. 3 ~
OR 95% Crls S 9
Bev_DDP 2me
nn o
0.99 (0.55, 1.76) DDP 322
0.95 (0.5, 1.83) 0.96 (0.72, 1.3) Endo_DDP %g %
0.68 (0.1, 4.32) 0.69 (0.11, 4.01) 0.71(0.11, 4.25) Endo_LBP gg g
0.46 (0.1, 2.05) 0.47 (0.11, 1.84) 0.49 (0.11, 1.98) 0.68 (0.07, 6.89) Endo_NDP § (é’%
0.96 (0.42, 2.18) 0.98 (0.54, 1.74) 1.01 (0.53, 1.94) 1.42 (0.27, 8.33) 2.08 (0.47, 9.8@}3 E_J LBP
0.85 (0.37, 1.93) 0.86 (0.48, 1.54) 0.89 (0.46, 1.71) 1.25(0.2, 8.81) 1.83 (0.53, 6.9@2 a 0.88 (0.39, 2.02) NDP
*p<0.05. Data bolded in black indicate they are from an indirect comparison. %?}é 3
3
ORs between the included interventions according to the results of network meta-analysis. 5 m 2_
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar € nedaplatin, NDP: nedaplatin, Bev_DDP:

Bevacizumab + cisplatin. 5 §
g 3
3. o
Table S7  League tables of all grades gastrointestinal effect event comparison of all interventionsg 3
OR 95% Crls 2 3
Bev_DDP z %
3
0.93 (0.58, 1.49) DDP = 5
= ]
0.85 (0.49, 1.49) 0.92 (0.69, 1.23) Endo_DDP 5 o
(9]
1.58 (0.04, 24.01) 1.7 (0.05, 24.68) 1.86 (0.05, 27.49) Endo_LBP S @
o
2.15 (0.22, 15.02) 2.31(0.25, 15.24) 2.52 (0.27, 17.04) 1.37 (0.04, 70.76) Endo_NDP & IS
=. N
4(1.82,8.94)" 4.29 (2.3,8.26)" 4.69 (2.36, 9.59)" 2.52 (0.19, 83.76) 1.87 (0.25, 16978)3 LBP
5.01 (2.37, 10.84)" 5.39 (3.02, 9.89)" 5.89 (3.07, 11.51)" 3.19 (0.2, 113.19) 2.32(0.39, 20.25)2 1.26 (0.53, 2.99) NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S8  League tables of all grades hypohepatia e event comparison of all interventions. m
OR 95% Crls o

Bev_DDP cg
0.86 (0.29, 2.5) DDP o
0.74 (0.21, 2.55) 0.85 (0.45, 1.62) Endo_DDP ;m'
1.2 (0.02, 64.26) 1.39 (0.03, 65.71) 1.63 (0.03, 80.3) Endo_LBP 3
0.43 (0.01, 8) 0.5 (0.01, 7.53) 0.58 (0.02, 9.69) 0.34 (0, 38.81) Endo_NDP E

1.2 (0.25, 5.83)
1.09 (0.29, 4.08)

1.39 (0.45, 4.41)
1.26 (0.58, 2.74)

1.62 (0.44, 6.12)
1.47 (0.54, 4.05)

1(0.03, 40.32)

0.91 (0.02, 45.55)

2.82(0.14, 112.
2.5(0.18, 81.39

ep pue 1xal 01 palelal sesn Joj Buipnjoul ‘1ybrAdoo Aq |

o

S3

LBP
0.91 (0.22, 3.56)

NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.

Endo_DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin.

Table S9

League tables of G3-myelosuppressive event comparison of all interventions.

‘Bujuru

I

‘nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP
1.19(0.37, 3.93)
0.95(0.2,4.43)

DDP

0.79 (0.29, 2.1)

Endo_DDP

‘IT aunr Uo oo fwg uadafway/:diy woiy papeojumod "+2oz leqluasad 0z uo £0/080-£z0z-uadol

salfojouyoal Jejiwis pue ‘ﬁu!ugeu v

N
0.02 (0, 1158726093196.45)  0.02 (0, 946584795528.83) 0.02 (0, 1200464612598) Endo_NDP §
3.03(0.17, 114.1) 2.48 (0.19, 79.56) 3.18 (0.2, 112.91) 179.3 (0, 13158904182927350) LBP
2806.8 (0, 2358.54 (0, 3012.84 (0, 86977.28 (0.72, c:-: 877.08 (0, NDP
7080696058054300) 5857536555380624) 7540937082788929) 28713088892365632) § 2259231168436329)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. g
g
Q
5 23
>
E
o
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ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, G3: grade 3 or higher.
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Table S10 League tables of G3-gastrointestinal effect event comparison of all interventions.

nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Buluiw elep pue 1xa1 |01 ppIe[a] Sasn
* (s3gv) Jnauadns Jjuawisublasug

-
o8}
O

18857.28 (0,
21936173709446430720)

ND

P

nedaplatin, NDP: nedaplatin, Bev_DDP:

Bev_DDP
0.87 (0.32, 2.38) DDP
0.43 (0.05, 3.16) 0.5 (0.06, 2.74) Endo_DDP
146.72 (0, 170.13 (0, 346.11 (O,
Endo_NDP
2.25957982568521e+21) 2.60852595759042e+21) 5.58712188787727e+21) -
. . 0.04 (0,
4.96 (0.76, 48.98) 5.6 (1.18, 45.11) 11.87 (1.1, 198.58) >
138950642090604784)=
97135.18 (0, 110659.48 (0, 230346.59 (0, 1349.63 (0, g.
1.05993280385622e+20) 1.25474480157232e+20) 2.61196338258981e+20) 182291206742938910R)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. 2
ORs between the included interventions according to the results of network meta-analysis. S
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, EndoNDP: Endo%r
Bevacizumab + cisplatin, G3: grade 3 or higher. %
5
Table S11 League tables of G3-hypohepatia event comparison of all interventions. §
OR 95% Crls o
Bev_DDP
1.36 (0.33, 5.91) DDP
18.4 (0.37, 4951.17) 13.12 (0.37, 3043.87) Endo_DDP
3.64 (0, 4662.71) 2.67 (0, 2952.95) 0.17 (0, 561.64) Endo_NDP
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7.15 (0.05, 3005.42) 5.2 (0.05, 1901.09) 0.37 (0, 382.55) 2.15 (0, 16410.56) a
18.95 (0.38, 4882.5) 13.51 (0.37, 3023.28) 1.03 (0, 666.32) 5.38 (0.05, 2025.4) S
*p<0.05. Data bolded in black indicate they are from an indirect comparison. é
ORs between the included interventions according to the results of network meta-analysis. g

Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
Bevacizumab + cisplatin, G3: grade 3 or higher.
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Fig S2 Forest plots of efficacy outcomes by Bayesian framework.
«Q

(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3—gas§oir§estinal effect, (H)G3-hypohepatia, (I)G3-

myelosuppressive. ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higger, Endo_DDP: Endostar + cisplatin, DDP:

cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo_NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Begcizumab + cisplatin.
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ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higher.
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SN
to decide which results to collect. 223
D-('BD N
10b | List and define all other variables for which data were sought (e.g. participant and intervention charac&ﬁs@s, funding 8
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sources). Describe any assumptions made about any missing or unclear information. =5 §
D p ~
S Sg
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performed, describe the model(s), method(s) to identify the presence and extent of statistical heterog@ei!y;, and
software package(s) used. _8 §
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13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgrogp analysis, | 8
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RESULTS 258
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studies 5 3
TS
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studies g ":
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20c | Present results of all investigations of possible causes of heterogeneity among study results. § %‘% 9-12
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20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resugs2 9-12
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Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each sy sN!s assessed. | 9-12
°c2 g
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DISCUSSION S @O
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v}
=2
=

«Q

o

©
>
E

o
[eX

@
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Cochrane

#1 MeSH descriptor: [Lung Neoplasms] explode all trees 206

#2 (Lung Neoplasms):ti,ab,kw OR (Pulmonary Neoplasms):ti,ab,kw OR (Neoplasms, Lung):ti,ab,kw OR ﬁ_%l Neoplasm):ti,ab,kw
OR (Neoplasm, Lung):ti,ab,kw ig'

#3 (Neoplasms, Pulmonary):ti,ab,kw OR (Neoplasm, Pulmonary):ti,ab,kw OR (Pulmonary Neoplasm):ti,ai,g\%OR (Lung
Cancer):ti,ab,kw OR (Cancer, Lung):ti,ab,kw o g o

#4 (Cancers, Lung):ti,ab,kw OR (Lung Cancers):ti,ab,kw OR (Pulmonary Cancer):ti,ab,kw OR (Cancer, P%l_gl%lary):ti,ab,kw OR
(Cancers, Pulmonary):ti,ab,kw % g. S’_,

#5 (Pulmonary Cancers):ti,ab,kw OR (Cancer of the Lung):ti,ab,kw OR (Cancer of Lung):ti,ab,kw gi 2

#6 #1 or #2 or #3 or #4 or #5 53

#7 MeSH descriptor: [Pleural Effusion, Malignant] explode all trees E\(B =

#8 (Pleural Effusion, Malignant):ti,ab,kw OR (Malignant Pleural Effusion):ti,ab,kw OR (Effusion, Malig@nt %eural):ti,ab,kw OR
(Effusions, Malignant Pleural):ti,ab,kw OR (Malignant Pleural Effusions):ti,ab,kw 725 5. %
#9  (Pleural Effusions, Malignant):ti,ab,kw % E

#9 (Pleural Effusions, Malignant):ti,ab,kw Z 5’

#10 #7 or 48 or #9 > 5

#11 MeSH descriptor: [Bevacizumab] explode all trees ?—,' §

#12 (Bevacizumab):ti,ab,kw OR (Mvasi):ti,ab,kw OR (Bevacizumab-awwb):ti,ab,kw OR (Bevacizumab av@vb)&‘-ti,ab,kw OR
(Avastin):ti,ab,kw 7448 S 3
#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OI{!:?(yH?‘l 6):ti,ab,kw

#13 (Endostar):ti,ab,kw OR (recombinant human endostatin):ti,ab,kw OR (Rh endostatin):ti,ab,kw OR (yh@l6):§ab,kw

#14 #11 or #12 or #13

#15 MeSH descriptor: [Drug Therapy] explode all trees

#16 (Drug Therapy):ti,ab,kw OR (Therapy, Drug):ti,ab,kw OR (Drug Therapies):ti,ab,kw OR (Therapies, Drug)®ti,ab,kw OR

(Chemotherapy):ti,ab,kw
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#17 (Chemotherapies):ti,ab,kw OR (Pharmacotherapy):ti,ab,kw OR (Pharmacotherapies):ti,ab,kw
#18 #15 or #16 or #17

#19 #14 or #18

#20 #19 and #6 and #10

Web of science

'720k 18fwapad|oz Yo £0.080-£z0z-uadol

pwaubigsug

#1

0} palejal|sash Jo} Bulpnjoul ‘1ybliAdoo Aq |

TS=(Lung Neoplasms) OR TS=(Pulmonary Neoplasms) OR TS=(Neoplasms, Lung) OR TS=(Lung Ngg)&e@n) OR
TS=(Neoplasm, Lung) OR TS=(Neoplasms, Pulmonary) OR TS=(Neoplasm, Pulmonary) OR TS= (Pulmfmairy Neoplasm) OR
TS=(Lung Cancer) OR TS=(Cancer, Lung) OR TS=(Cancers, Lung) OR TS=(Lung Cancers) OR TS= (ﬁwkn&)nary Cancer) OR
TS=(Cancer, Pulmonary) OR TS=(Cancers, Pulmonary) OR TS=(Pulmonary Cancers) OR TS= (Cance&’.o'iltﬁe Lung) OR

—h

#5 AND #2 AND #1 and Preprint (Excluded - database)

1819

TS=(Cancer of Lung) and Preprint (Excluded - database) ;_ % g
#2 TS=(Pleural Effusion, Malignant) OR TS=(Malignant Pleural Effusion) OR TS=(Effusion, Malignant ]g wr_g ) OR
TS=(Effusions, Malignant Pleural) OR TS=(Malignant Pleural Effusions) OR TS=(Pleural Effusions Péa @ ant) and Preprint
(Excluded - database) 3 %
#3 TS=(Bevacizumab) OR TS=(Mvasi) OR TS=(Bevacizumab-awwb) OR TS=(Bevacizumab awwb) OR%S@Avastm) OR
TS=(Endostar) OR TS=(recombinant human endostatin) OR TS=(Rh endostatin) OR TS=(yh-16) and E}‘ep%’lt (Excluded -
database) 2— o
#4 TS=(Drug Therapy) OR TS=(Therapy, Drug) OR TS=(Drug Therapies) OR TS=(Therapies, Drug) ORE[?S%hemotherapy) OR
TS=(Chemotherapies) OR TS=(Pharmacotherapy) OR TS=(Pharmacotherapies) and Preprint (Excludeﬁ— d%tabase)
[9°]
# #4 OR #3 and Preprint (Excluded - database) %
#6 s
:g
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Table S3 Characteristics of the included randomized controlled trials.
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o)
&®
S
\l
o
@
o
]
N
Study Sample size Gender Mean Volume of MPE KPS Intervention ¥ outcome
o
(M/F) age(years) scores m g
vo
.o
F.Chenetal. Endo DDP:30 39/21 / Moderate to large >60 Endo 45 mg_DDP 40 /§1§ l/week,
2016 7 DDP:30 3 cycles =98 g P1,2,3
DDP 40mg/m?: l/weekg%bgcles
— =]
Endo DDP:30 54.3+5.6/ Endo 45 mg_DDP 40 SZEveek, 3
Chen et al. - - o8
DDP:30 44/16 55.6+4.5 NR NR cycles oco P1,3
20148 H_=
DDP 40mg: 2/week, 3 %’yglgs
R. Chen et Endo DDP:45 60.6+7.2/ Endo 45 mg_DDP 40 _:@g_ 2/week,
.Chene —3
L 2016" DDP:45 53/37 60.8+7.5 Moderate to large >60 3 cycles ‘533 =} P1,2,3
al. =
DDP 40mg/m?*: 2/Week§3 cgeles
b ¢ ol Endo DDP:19 61.4 Endo 40 mg DDP 40n%/m§ 1/week,
uan et al. =
50152 DDP:19 23/15 Moderate to large >60 4 cycles a g P1,2
- o
DDP 40mg/m?: 1/week$4 ¢Zcles
2%
Endo_DDP:27 59.15+10.26/ Endo 30 mg DDP 30ng: lé)veek, 3
3
Feng 2017  DDP:27 32/22 58.71+10.04 Moderate to large NR cycles 5 ° P1
= ]
DDP 30mg: 1/week, 3 gyclgcs
(]
He e al Endo_DDP:27 60.28+6.17/ Endo 30 mg_DDP 40mg/m# 2/week,
eetal o
DDP:25 32/20 61.31£6.05 Moderate to large >70 3 cycles o IS P1,2
2016% Q N
DDP 40mg/m?*: 2/week®3 cgples
H Endo DDP:25 41.5+7.6 Endo 30 mg 2/week DDP 80mg
uan
20142% DDP:25 30/20 Moderate to large >60 1/week: 2 cycles & P1,3

o
DDP 50mg: 1/week, 2 cyclgjns
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Li 2020%

Li2016%

Liu et al.
2019%

Liu et al.
2018%7
Luand
Zhang
20177

Qin 2016

Qing et al.
20183

Shen et al.
20123

Su et al.
2021%*

Endo DDP:20
DDP:20

Endo DDP:31
DDP:31

Endo DDP:30
DDP:30

Endo DDP:34
DDP:34
Endo DDP:31
DDP:31

Endo DDP:21
DDP:21

Endo_DDP:28
DDP:23

Endo DDP:40
DDP:40

Endo DDP:30
DDP:30

24/16

35/27

36/24

38/30

35/27

24/18

22/27

42/38

37/23

62.3+1.7/
62.5+1.5

42.22+6.92/
42.14+6.89

52.64+6.55/
53.31+7.56

63.19+4.73/

65.55+5.28

46.3+10.6/

45.7£11.3

59.6

68.2+4.6/

68.2+4.6

37-79

61.43+6.45/
62.05+6.29

Moderate to large

NR

NR

Moderate to large

Moderate to large

Moderate to large

NR

Moderate to large

NR

NR

>60

>60

>60

>60

>60

NR

>60

NR

4o £0.080-£20z-uadol

Endo 45 mg_DDP 40ngg/m® 1/week,

3 cycles
c

DDP 40mg/m?: 1/weekp TtScles
» ®

Endo 30 mg 2/week_D@«FS’ @mg

1o
93d O

1/week: 2 cycles % § §

o
DDP 50mg: 1/week, 2 gy@l&s
Endo 45 mg/m> DDP @@é 2/week,
2-3 cycles Lo g
DDP 30mg: 2/week, 23 8@ s
Endo 60 mg DDP 60mg§2é”w eek

3
DDP 60mg: 2/week 5 ai
Endo 45 mg_DDP 40ngg/m& 2/week,
3 cycles z §

DDP 40mg/m?: 2/Week°’3 c_gcles

Endo 60 mg_DDP 50ng@;: 18veek, 3
cycles é §
DDP 50mg: 1/week, 3 Jclcs

Endo 35 mg/m> DDP ém@nz
2/week, 3 cycles
DDP 60mg/m?: 2/weekz,ﬂ cgcles
Endo 30 mg 2/week D@P 49mg:
1/week, 3 cycles ﬁ

DDP 40mg;: 1/week, 3 cycles

Ln

29) Ie
T

G20¢

Endo 60 mg_DDP 40-50mg 2/week,

[EIlVES)

2 cycles
DDP 40-50mg: 2/week, 2 cztles

P1,3

P1,3

P1,3

P1,2,3

P1,2,3

P13

P1,2,3,4

P1,2,3

P13
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3 o
= ®
S o
Endo DDP:42 56.84+7.03/ Endo 40 mg_DDP 40n&/m#3 1/week,
Qin 20183 DDP:42 43/41 57.19+8.25 NR NR 4 cycles g g P1,2
c o
DDP 40mg/m?: 1/weekp £tScles
» o
Tian ot al Endo_DDP:48 59.26+2.43/ Endo 30 mg 4/week_DPR.#)-
ian et al. o
2019% DDP:48 57/39 61.54+2.32 Moderate to large >60 40mg/m?: 2/week, 1 cy%l% § P1
o
DDP 30-40mg/m?: 2/wgeg,g cycle
Tu et al Endo DDP:45 46.5+11.5/ Endo 45 mg_DDP 4011@@1% 2/week,
u et al. =
20143 DDP:45 48/42 47.5+10.5 Moderate to large >60 3 cycles o 1‘3 E_J P1,2,3
DDP 40mg/m?: 2/Weekg§c§cles
Q
Endo DDP:40 55.5+2.2/ Endo 40 mg_DDP 40n1g ¥/®eek: 4
Wang et al. y N — 50 g
20175 DDP:40 41/39 55.842.9 Large >60 cycles E o5 P1,2,3
DDP 40mg: 1/week, 4@ycl®
Endo DDP:30 61.28+6.32/ Endo 45 mg_DDP 40n§/ §2/W€ek
Wang 20187  DDP:30 35/25 60.54+5.65 NR >60 3 cycles =2 -8 P1,3
DDP 40mg/m?: 2/Wee]§3 cScles
Endo_DDP:47 53.47+3.25/ Endo 30 mg_DDP 40@/m§ 2/week,
Wang 2023%%  DDP:47 51/43 54.09+3.38 NR >80 3 cycles m o P1
DDP 40mg/m?: 2/Week§_3 c\cles
Endo DDP:20 / Endo 60 mg DDP 40-59mg_2/week:
Xu et al. - 8- #) %2
200 DDP:20 27/13 Large >50 2 cycles g m P1,2,34
DDP 40-50mg: 2/week52 c.ytles
Xu et al Endo DDP:75 63.65+5.11/ Endo 45 mg_DDP IOngg l/ﬁeek 3
u et al.
20014 DDP:75 79/71 63.87+5.38 NR NR cycles m P1,3
DDP 10mg;: 1/week, 3 cycl&
(Yang et al. Endo DDP:21 41.5+7.6 Endo 30 mg DDP 40mg l/gfeek 3
27/15 Large NR P1,2,3,4
20134 DDP:21 cycles
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S ®
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Q W
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@
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= w
s o
DDP 40mg: 1/week, 33ycl@
S o
Endo DDP:27 60.28+6.17/ Endo 30 mg_DDP 40rr5/ﬁ_ln§ 2/week,
Yu 2016% DDP:25 32/20 61.314£6.05 Moderate to large >70 3 cycles 3 é 3 P1,2,3
o =@
DDP 40mg/m?: 2/weekzBcygcles
, Endo_DDP:26 41-75/39-75 Endo 45mg_DDP 30m3 Bvek: 2-3
Liu and Tan =98
20184 DDP:26 23/29 Moderate to large NR cycles =0 g P1,3
DDP 30mg: 2/week: 2«2&-@/51%
D
Luctal Endo DDP:30 / Endo 30mg_DDP 30m§_§(§_days: 1-2
u et al. c
DDP:30 28/32 Moderate to large NR cycles § = 3 P1,2
2016* o>
DDP 30mg: 3/6 days: lg_ZRZEgcles
Shi et al Endo LBP:21 42.345.6 Endo 30mg 2/week: 3 &4 LBP:
ietal Q-
20164 LBP:21 25/17 Moderate to large NR 30mg/m?: 1/3 week, 1 gycl& P1,2,4
= (o
LBP: 30mg/m?: 1/3 wegk, Beycle
=. o
Endo LBP: 30 50.31+4.27/ Endo 30mg_LBP: 30m§/mﬁ 1/week,
>
Chen 20214 LBP:30 39/21 50.16+4.35 Moderate to large NR 4 cycles i '5- P1,3
LBP: 30mg/m?: 1/weelg 4 &cles
(%] o
Endo NDP: 46 / Endo 7.5mg/m* 7/weelg4 cgles
Cheng et al. g =
201947 NDP:46 45/47 NR NR _NDP 30mg/m% 1/weeR, 23 cycles P1
NDP 30mg/m?: 1/weelé§2-4§'cycles
et Endo NDP: 35 62.545.5 Endo 60mg NDP 60mg: 1/§§eek, 2
u et al. o !
NDP:35 43/27 Moderate to large NR cycles é, N P1,3
2014 RS
NDP 60mg: 1/week, 2¢9clest
QD
o etal Bev_DDP: 29 69.86+11.36/ Bev 300mg, dl,q3w_DOP 40mg
ou et al.
2021% DDP:29 32/26 67.9249.83 NR >70 d1,8,15, q3w: 1 cycle E P1

DDP: 40mg d1, 8, 15, q3w:§] cycle
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. Bev _DDP: 35 65.16 £9. 34/ Bev 300mg, d1,q3& . DRP  50mg
Chen and Ai 3
20295 DDP:35 45/25 65.08+9.26 NR NR d1,8,15, q3w: 1 cycle = g P1,3
DDP: 50mg dl, 8, 15, @3@%1 cycle
7h ol Bev_DDP: 34 61.62+2.78/ Bev 300mg_DDP 60n@ﬂgweeks 4
ang et al.
s DDP:34 33/35 61.38+2.94 NR >60 cycles % C:D S P1,3
2019°! a3l
DDP: 60mg 1/2weeks, % gy@es
Bev_DDP: 36 58.58+4.45/ Bev 5mg/kg DDP 45@@% 1/week,
Song 20202  DDP:36 45/27 58.69+4.87 NR >60 3 cycles o 8 E_J P1,3
DDP: 45mg/m?, 1/week g %CICS
Q
Bev_DDP: 41 58.21+3.25/ Bev 5mg/kg_DDP 60nsg™ Aveek, 3
Xue and N k!
DDP:41 47/35 58.96+3.43 NR NR cycles 50 P1,3
Zhao 2017 5=
DDP: 60mg, 1/week, 3xycks
q Bev_DDP: 37 60.28+6.17/ Bev 5mg/kg DDP 4011% l§veek 3
uan = 3
20165% DDP:36 53/20 61.31+6.05 Moderate to large >70 cycles 9 S P1,2,3
DDP: 40mg, 1/week, R@ycgs
T. Chen et Bev_DDP: 24 54.6+7.7 Bev 300mg_DDP 60mg 1/2 weeks, 1
.Chene
DDP:24 31/17 Moderate to large NR cycle m 8 P1,3
al. 2016%
DDP: 60mg, 1/2 Week%l cgcle
Wang et al. NDP: 24 29-82 NDP: 40mg/m? l/weelgb?a 4_cycles
25/23 Moderate to large >60 P1,2,3
2015% DDP:24 DDP: 40mg/m? l/weekg?a 4%cycles
Zhu et al. NDP: 40 56.78+8.92/ NDP: 40mg/m? l/week‘54 c!y‘cles
48/32 NR NR P1,3
202257 DDP:40 57.1849.12 DDP: 40mg/m? l/weelg4 c@cles
. NDP: 30 35-75 NDP: 40mg/m?,1/week, 2- 3ncycles
Bai 201938 38/20 Moderate to large >60 P1,3
DDP:28 DDP: 40mg/m?,1/week, 2- gcycles
X. Chen et NDP: 39 55.8+8.1/ NDP: 40mg/m?,1/week, 2- @cycles
43/36 Large >60 P1,3,4
al. 2016% DDP:40 58.2+7.3 DDP: 40mg/m?2,1/week, 2- 4I_R:ycles

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| 9p anb!udmﬁouq

19


http://bmjopen.bmj.com/

oNOYTULT D WN =

g g
BMJ Open < ?;.3 Page 82 of 90
s N
S S
Q »w
T O
- 8
a 3
= w
s o
Huangetal. LBP:38 41535 54+£7/ 54+7 NR NR LBP: 30mg/m?,1-2/weék, 264 cycles P13
2017 DDP:38 DDP: 30mg/m?2,1- 2/we€k E4 cycles ’
Shen LBP: 30 38-74 LBP: 30mg/m?,1-2/we cycles
£ 20/40 Moderate to large >60 g @@% Y P13
2014°! DDP:30 DDP: 30mg/m?2,1- 2/wegk‘°£4 cycles
Gao et al. LBP: 30 57-69/54-68 LBP: 30mg/m?, 1/weekﬁ2m4csycles
37/24 Moderate to large >60 P1,2,3
2019% DDP:31 DDP: 40mg/m? l/weelggfcycles

M

.—r

Abbreviation: M: male, F: female, MPE: malignant pleural effusion, KPS: Karnofsky performance score, Endo DDP: Erﬁi@tgr + cisplatin, DDP: cisplatin, Endo LBP:
Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar + nedaplatin, NDP: nedaplatin, Bev_DDP: Bevacizumab + Cl%lﬁtl& NR, not reported.

Outcomes: P1: clinical responses including complete response, partial response, stable disease and progressive disease; P2: qu&llg of life (QOL); P3: treatment-related adverse

events (TRAESs); P4: survivals.
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s N
R
« w
1 = g
; : S
= w
4 5 9
5 Table S4  The league table of network meta-analysis for DCR according to all interventions. @
6 OR 95% Crls S 9
7
8 Bev_DDP 2me
(7]
9 3.51 (2.03, 6.28)" DDP 338
10 1.03 (0.56, 1.97) 0.29 (0.22, 0.39)" Endo_DDP = cg §
1 * * o
12 0.15 (0.01, 1.03) 0.04 (0, 0.27) 0.15 (0.02, 0.93) Endo_LBP g g g
13 0.36 (0.07, 1.73) 0.1 (0.02, 0.44)" 0.35(0.07, 1.54) 2.37(0.21, 33.93) Endo_NDP § g)%
14 1.59 (0.46, 5.15) 0.45 (0.15, 1.26) 1.54 (0.48, 4.47) 9.99 (2.38, 76.59)" 4.39 (0.7, 28.9@)}3 QZ_J LBP
12 1.18 (0.32, 3.88) 0.34 (0.1, 0.95)" 1.14 (0.33, 3.36) 7.62 (0.87,91.12) 3.21(1.22, 9.5;}2 ; 0.74 (0.16, 3.45) NDP
17 *p<0.05. Data bolded in black indicate they are from an indirect comparison. %g 3
3
18 ORs between the included interventions according to the results of network meta-analysis. 5 m 2_
;g Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endog:gar _F_*nedaplatin, NDP: nedaplatin, Bev_DDP:
2 Bevacizumab + cisplatin, DCR: Disease control rate. % §
;i Table S5  The league table of network meta-analysis for QOL according to all interventions. a 3
- OR 95% Crls 5 3
26 Bev_DDP 28 é
3
27 1.56 (0.52, 4.94) DDP )
= ]
;2 0.47 (0.15, 1.52) 0.3 (0.22, 0.39)" Endo_DDP 5
(]
30 0.16 (0.02, 1.26) 0.1(0.02,0.57)" 0.34 (0.05, 1.95) Endo_LBP S @
o K
31 0.49 (0.1, 2.39) 0.31 (0.1, 0.93)" 1.05 (0.31, 3.25) 3.06 (0.82, 12.66) g LiBP
=. N
gg 1.09 (0.21, 5.56) 0.7 (0.21, 2.22) 2.35 (0.69, 7.75) 6.93 (0.85, 60.14) 2 225 (0.45, 11.58) NDP
34 *p<0.05. Data bolded in black indicate they are from an indirect comparison. )
35 ORs between the included interventions according to the results of network meta-analysis. c:!:
g? Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar %nedaplatin, NDP: nedaplatin, Bev_ DDP:
38 Bevacizumab + cisplatin, QOL: quality of life. g
39 =
40 S
Q
41 S 21
42 =
D
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Table S6

BMJ Open

League tables of all grades myelosuppressive event comparison of all interventions.

Page 84 of 90

OR 95% Crls

Bev_DDP
0.99 (0.55, 1.76)
0.95 (0.5, 1.83)
0.68 (0.1, 4.32)

DDP
0.96 (0.72, 1.3)
0.69 (0.11, 4.01)

Endo_DDP
0.71(0.11, 4.25)

Endo_LBP

0.46 (0.1, 2.05) 0.47 (0.11, 1.84) 0.49 (0.11, 1.98) 0.68 (0.07, 6.89) Endo_NDP
0.96 (0.42, 2.18) 0.98 (0.54, 1.74) 1.01 (0.53, 1.94) 1.42 (0.27, 8.33) 2.08 (0.47, 9.8
0.85 (0.37, 1.93) 0.86 (0.48, 1.54) 0.89 (0.46, 1.71) 1.25 (0.2, 8.81) 1.83 (0.53, 6.9

0.88 (0.39, 2.02)

*p<0.05. Data bolded in black indicate they are from an indirect comparison.
ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_ LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
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nedaplatin, NDP: nedaplatin, Bev_DDP:

4 (1.82,8.94)"
5.01 (2.37, 10.84)"

4.29 (2.3, 8.26)"
5.39 (3.02, 9.89)"

4.69 (2.36, 9.59)"
5.89 (3.07, 11.51)"

Bevacizumab + cisplatin. 5 §

g 5

3. o

Table S7  League tables of all grades gastrointestinal effect event comparison of all interventionsg 3

OR 95% Crls 2 3

Bev_DDP o 3

— 3 3

0.93 (0.58, 1.49) DDP = 3

= ]

0.85 (0.49, 1.49) 0.92 (0.69, 1.23) Endo_DDP 5 o
(9]

1.58 (0.04, 24.01) 1.7 (0.05, 24.68) 1.86 (0.05, 27.49) Endo_LBP S 3
o

2.15 (0.22, 15.02) 2.31(0.25, 15.24) 2.52 (0.27, 17.04) 1.37 (0.04, 70.76) Endo_NDP & IS

2.52 (0.19, 83.76)
3.19 (0.2, 113.19)

G20¢

1.87 (0.25, 18578)
2.32(0.39, 20.25)

e

1.26 (0.53, 2.99)

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endostar
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Table S8  League tables of all grades hypohepatia e event comparison of all interventions. m
OR 95% Crls o

Bev_DDP cg
0.86 (0.29, 2.5) DDP o
0.74 (0.21, 2.55) 0.85 (0.45, 1.62) Endo_DDP ;m'
1.2 (0.02, 64.26) 1.39 (0.03, 65.71) 1.63 (0.03, 80.3) Endo_LBP 3
0.43 (0.01, 8) 0.5 (0.01, 7.53) 0.58 (0.02, 9.69) 0.34 (0, 38.81) Endo_NDP E

1.2 (0.25, 5.83)
1.09 (0.29, 4.08)

1.39 (0.45, 4.41)
1.26 (0.58, 2.74)

1.62 (0.44, 6.12)
1.47 (0.54, 4.05)

1(0.03, 40.32)

0.91 (0.02, 45.55)

2.82(0.14, 112.
2.5(0.18, 81.39

ep pue 1xal 01 palelal sesn Joj Buipnjoul ‘1ybrAdoo Aq |

o

S3

LBP
0.91 (0.22, 3.56)

NDP

*p<0.05. Data bolded in black indicate they are from an indirect comparison.

ORs between the included interventions according to the results of network meta-analysis.

Endo_DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin.

Table S9

League tables of G3-myelosuppressive event comparison of all interventions.

‘Bujuru

I

‘nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls

Bev_DDP
1.19(0.37, 3.93)
0.95(0.2,4.43)

DDP

0.79 (0.29, 2.1)

Endo_DDP
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N
0.02 (0, 1158726093196.45)  0.02 (0, 946584795528.83) 0.02 (0, 1200464612598) Endo_NDP §
3.03(0.17, 114.1) 2.48 (0.19, 79.56) 3.18 (0.2, 112.91) 179.3 (0, 13158904182927350) LBP
2806.8 (0, 2358.54 (0, 3012.84 (0, 86977.28 (0.72, c:-: 877.08 (0, NDP
7080696058054300) 5857536555380624) 7540937082788929) 28713088892365632) § 2259231168436329)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. g
g
Q
5 23
>
E
o
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ORs between the included interventions according to the results of network meta-analysis.
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo

Bevacizumab + cisplatin, G3: grade 3 or higher.
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Table S10 League tables of G3-gastrointestinal effect event comparison of all interventions.
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nedaplatin, NDP: nedaplatin, Bev_DDP:

OR 95% Crls
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18857.28 (0, ND
21936173709446430720) P

nedaplatin, NDP: nedaplatin, Bev_DDP:

Bev_DDP
0.87 (0.32, 2.38) DDP
0.43 (0.05, 3.16) 0.5 (0.06, 2.74) Endo_DDP
146.72 (0, 170.13 (0, 346.11 (O,
Endo_NDP
2.25957982568521e+21) 2.60852595759042e+21) 5.58712188787727e+21) -
. . 0.04 (0,
4.96 (0.76, 48.98) 5.6 (1.18, 45.11) 11.87 (1.1, 198.58) >
138950642090604784)=
97135.18 (0, 110659.48 (0, 230346.59 (0, 1349.63 (0, g.
1.05993280385622e+20) 1.25474480157232e+20) 2.61196338258981e+20) 182291206742938910R)
*p<0.05. Data bolded in black indicate they are from an indirect comparison. 2
ORs between the included interventions according to the results of network meta-analysis. S
Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo_LBP: Endostar + lobaplatin, LBP: lobaplatin, EndoNDP: Endo%r
Bevacizumab + cisplatin, G3: grade 3 or higher. %
5
Table S11 League tables of G3-hypohepatia event comparison of all interventions. §
OR 95% Crls o
Bev_DDP
1.36 (0.33, 5.91) DDP
18.4 (0.37, 4951.17) 13.12 (0.37, 3043.87) Endo_DDP
3.64 (0, 4662.71) 2.67 (0, 2952.95) 0.17 (0, 561.64) Endo_NDP
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7.15 (0.05, 3005.42) 5.2 (0.05, 1901.09) 0.37 (0, 382.55) 2.15 (0, 16410.56) a
18.95 (0.38, 4882.5) 13.51 (0.37, 3023.28) 1.03 (0, 666.32) 5.38 (0.05, 2025.4) S
*p<0.05. Data bolded in black indicate they are from an indirect comparison. é
ORs between the included interventions according to the results of network meta-analysis. g

Endo DDP: Endostar + cisplatin, DDP: cisplatin, Endo LBP: Endostar + lobaplatin, LBP: lobaplatin, Endo NDP: Endo
Bevacizumab + cisplatin, G3: grade 3 or higher.
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Fig S1 Network graph for different outcomes.
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(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3- gastromﬁestmal effect, (H)G3-hypohepatia, (I)G3-

myelosuppressive. ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or h&gher.
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Fig S3 Sequence diagram of the network meta-analysis.
(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3- gastrou@estlnal effect, (H)G3-hypohepatia, (I)G3-

myelosuppressive. ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or @her.
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(A) ORR, (B) DCR, (C) QOL, (D) AG-gastrointestinal effect, (E)AG-hypohepatia, (F)AG-myelosuppressive, (G) G3-gastroigestinal effect, (H)G3-hypohepatia, (1)G3-
@

myelosuppressive.

ORR, objective response rate; DCR, disease control rates; QOL, quality of life; AG, any-grade; G3,grade 3 or higher.
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