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Abstract
Background

The e�cacy of anti-angiogenic agents (AAAs) in epithelial ovarian cancer (EOC) remains unclear.
Therefore, we conducted a systematic review and network meta-analysis (NMA) to synthesize evidence of
their comparative effectiveness for improving overall survival (OS) among EOC patients.

Methods

We searched six databases for randomized controlled trials (RCTs) from their inception to February 2021.
We performed a NMA with hazard ratios (HRs) and 95% con�dence intervals (CIs) to evaluate
comparative effectiveness among different AAAs in two disease settings, chemotherapy naïve, and
recurrent EOC. P-score was used to provide an effectiveness hierarchy ranking. Sensitivity NMA was
carried out by focusing on studies that reported high-risk disease chemotherapy-naïve, platinum-resistant,
and platinum-sensitive EOC. The primary outcome was OS.

Findings

We identi�ed 23 RCTs (n=11,560) which assessed effectiveness of eight different AAAs. NMA results
showed no signi�cant OS difference among anti-angiogenic agents in chemotherapy-naïve. In recurrent
EOC, concurrent use of trebananib (10mg/kg) and chemotherapy was likely to be the best option (P-score:
0.88, NMA estimate versus chemotherapy: HR= 1.67, 95% CI: 0.94; 2.94). The sensitivity NMA indicated
that bevacizumab plus chemotherapy with maintenance treatment (P-score: 0.99) and pazopanib plus
chemotherapy (P-score: 0.79) had the highest probability of being the best intervention for improving OS
in high-risk chemotherapy-naïve and platinum-resistant setting, respectively.

Interpretation

AAAs may not play a signi�cant clinical role in chemotherapy-naïve and platinum-sensitive EOC.
Conversely, the concurrent use of trebananib with chemotherapy was likely to be the best intervention in
recurrent EOC. 

Key Points
1. Anti-angiogenic agents may not play a signi�cant clinical role in chemotherapy naïve, and platinum-

sensitive EOC. 

1. Concurrent use of pazopanib or trebananib with chemotherapy yielded OS bene�t in platinum-
resistant or unclassi�ed recurrent EOC settings, respectively. 

2. Bevacizumab delivered concurrently with chemotherapy and maintenance treatment in high-risk
chemotherapy naïve setting yielded an improvement in OS. 
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Introduction
Epithelial ovarian cancer (EOC) is the 8th most common female reproductive cancer-related cause of
death1. The majority of tumors relapse following platinum-based chemotherapy, which is associated with
poor outcomes. Despite signi�cant improvements in the management of relapsed high-grade serous
ovarian cancer (HGSOC), the treatment options remain limited. Novel strategies have entered the clinic to
manage recurrent EOC, including the use of anti-angiogenic therapies and PARP inhibitiors2–6. 

Approximately 70% of patients with EOC will eventually relapse following �rst-line systemic
chemotherapy. The �fth Gynecologic Cancer Intergroup (GCIG) recommended re-categorizing platinum
sensitivity based on platinum-free interval (PFI) duration (<1 month, 1–6 months, 6–12 months, and >12
months). These subsets corresponded to the previously widely used categories of platinum-refractory,
platinum-resistant, partially platinum-sensitive, and fully platinum-sensitive, attempting to standardize
second-line therapy7,8. Patients with a PFI <6 months have fewer alternative treatment options and
consequent poorer survival outcomes9,10.

Anti-angiogenic agents have attained regulatory approval to manage a diverse spectrum of solid cancers.
Angiogenesis is a key pathological11–15 feature of EOC, and anti-angiogenic agents have dominated the
�eld of drug development in EOC, particularly in the setting of recurrent disease. In EOC, bevacizumab is
the only anti-angiogenic agent approved by the Food and Drug Administration (FDA) and European
Medicines Agency (EMA). The FDA approved bevacizumab in platinum-resistant EOC2 and platinum-
sensitive EOC3,16 combined with chemotherapy. Additionally, the EMA has approved bevacizumab's
clinical use in EOC irrespective of disease state: chemotherapy-naïve17,18; platinum-sensitive3 and
platinum-resistant2 disease.

The approval of other anti-angiogenic agents by the regulatory authorities has been more challenging,
with many awarded orphan designations until they receive marketing approval. The FDA and EMA
assigned orphan designation for trebananib and cediranib to manage recurrent EOC, combined with
chemotherapy. There is variation in the recommendations for the appropriate use and disease setting for
anti-angiogenic agents in EOC. The National Comprehensive Cancer Network (NCCN)19 and the ESMO-
ESGO Ovarian Cancer Consensus Conference Working Group20 advocate for the clinical use of
bevacizumab in both the chemotherapy-naïve setting and the recurrent disease setting. However, the
National Institute for Health and Care Excellence (NICE)21 does not support the clinical use of
bevacizumab in advanced EOC. Additionally, several meta-analyses were published to shed light on this
clinical knowledge gap. Unfortunately, these studies further demonstrate the clinical uncertainty and
show inconsistency in reporting regarding the clinical e�cacy of anti-angiogenic agents in the EOC
disease state spectrum22–31 (Supplementary Table 2). We, therefore, a systematic review and network
meta-analysis (NMA) to synthesize evidence of comparative effectiveness of different anti-angiogenic
agents for improving overall survival (OS) among EOC patients
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Methods
We performed a systematic review and NMA of the curated literature according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) extension statement for NMA32. A
prospective protocol was registered in PROSPERO (registration: CRD42021240133)33.

Eligibility criteria

To be eligible for inclusion in this review, a randomized controlled trial (RCT) should be published in
English and satisfy the following criteria: patient, Intervention, comparison, and Outcome (PICO). Patients
with either locally advanced or recurrent EOC were included. In addition, as de�ned in current evidence-
based guidelines, anti-angiogenic agents, compared with placebo or any types of standard of care
chemotherapy, were considered eligible. Included RCTs should report hazard ratio (HR) and 95%
con�dence intervals (CI) for the outcomes of overall survival (OS) or progression-free survival (PFS) in
both intervention and control groups. The primary outcome of this systematic review was OS, while the
secondary outcome was PFS.

Literature search

A systematic search was undertaken to identify RCTs using the following databases from inception to
February 2021: EMBASE; PubMed; Ovid Medline; Cochrane Central Register of Controlled Trials (CCTR);
Cochrane Database of Systematic Reviews (CDSR); and ClinicalTrials.gov (www.clinicaltrials.gov), ASCO
and ESMO abstract database. Furthermore, we searched references of relevant articles retrieved from the
electronic search for additional citations. No restrictions on publication status were imposed. The key
search terms used were "ovarian cancer", "ovarian neoplasm” [MESH Term], "anti angiogenic agents",
"angiogenesis inhibitors", "Bevacizumab", "Nintedanib", "Pazopanib", "Cediranib", "Trebananib",
"Sorafenib", "platinum sensitive ovarian cancer", "platinum resistant ovarian cancer", "VEGF", "VEGFR",
"PDGF", "PDGFR", "FGF", "FGFR", "TIE", "RET", "AXL", "FLT" and "FLT-3".

Study selection, data extraction, and quality assessment

After a comprehensive literature search, we used reference management software (EndNote) to identify
and remove potential duplicate RCTs. Two review authors (AE, WLC) independently screened titles and
abstracts of retrieved RCTs and assessed full texts for eligibility. Discrepancies were resolved through
consensus; unsolved discrepancies were settled via consulting a third review author (ND). In the event of
duplicate publications, priority was given to the publication reporting the most extended follow‐up
associated with our primary and secondary outcomes. To be included in NMA, RCTs should share a
common comparator that served as a bridge for indirect comparison of different anti-angiogenic agents. 

Two review authors (AE, HC) collected the following information from each included RCT using an
established data abstraction method: year of publication, country, disease settings, number of patients
randomized, patient demographics, details of interventions and comparators, results of prespeci�ed

http://www.clinicaltrials.gov/
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outcomes, and study funding sources. Data extracted was further independently evaluated by one author
(CW). 

Two review authors (AE, WLC) assessed the risk of bias of each eligible RCT independently using the
Cochrane risk of bias tool 234. The following domains were assessed: bias arising from the
randomization process; bias due to deviations from the intended interventions; bias due to missing
outcome data; bias in the measurement of the outcome; and bias in selecting the reported results36. The
overall risk of bias of each trial was judged as low, some concerns, or high risk of bias36. Disagreements
were resolved through consensus; unsolved disagreements were settled via consulting a third review
author (HC).

Data Analysis

NMA

NMA offered a set of methods to visualize and interpret a broader picture of current evidence and
assessed comparative effectiveness among various interventions35. It provided indirect evidence
(estimates between various interventions via common comparators) when direct evidence (head-to-head
estimates of various interventions) was not available36. With the common comparators, we conducted
indirect comparisons between different interventions on the primary and secondary outcomes. In this
systematic review, NMA was performed to investigate the "relatively most" effective anti-angiogenic agent
for improving OS and PFS among EOC patients in two disease settings, namely i) chemotherapy naïve, ii)
recurrent EOC.   

A network plot was generated for each disease setting to show all interventions included in the NMA37,38.
Comparative effectiveness results of all possible pairs of comparisons were summarized with an HR and
95% CI37,38. P-score was used to provide an effectiveness hierarchy ranking37,38. A higher P-score
represents superior performance39. 

Given the potential impact of anti-angiogenic agents in i) high-risk group in the chemotherapy naïve
setting40, ii) platinum-resistant and iii) platinum-sensitive groups in recurrent EOC setting, sensitivity
analyses of NMA were carried out by only including studies that explored the effectiveness of anti-
angiogenic agents on primary and secondary outcomes in these three group of patients within the
corresponding disease settings. High-risk disease was de�ned as FIGO stage IV or inoperable stage or
sub-optimally (>1cm residual disease) resected FIGO stage III41. 

Consistency of direct and indirect evidence on the same comparison was a fundamental assumption of
NMA42. Therefore, the separating indirect from direct evidence (SIDE) approach using the back-
calculation method was performed for each comparison in the network, on which both direct and indirect
evidence were available, to evaluate evidence consistency43. The inconsistency with the p-value less than
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0.05 was considered a signi�cant concern. NMA was conducted using the "netmeta" package in R
(version 4.1.1)37,38.

Assessment of Publication bias

Publication bias on the primary outcome in each disease setting was assessed via a comparison-
adjusted funnel plot produced by R (version 4.1.1)37,38 when at least ten studies were included in NMA34.

Results
Study selection and characteristics of included RCTs

A total of 2,363 publications were identi�ed through the initial literature search, and 1563 studies
remained after duplications were excluded. Following the title and abstract screen, 1,392 publications
were removed because they did not meet the study's hypothesis or were abstracts of full-text publications
included in eligible articles review. One hundred seventy-one potentially relevant articles were identi�ed
for the comprehensive review. Following this process, 23 multicentre phase II-III RCTs were analyzed in
this NMA. Details of literature search and selection for RCTs are presented in Supplementary Fig 1.

Characteristics of the 23 included RCTs are summarized in supplemtary table 1. They included a total of
11,560 patients, with sample sizes varying from 84 to 1873. Four RCTs were conducted in the
chemotherapy naïve setting, three in the �rst-line maintenance setting, and 16 in the recurrent EOC
setting. Eight different anti-angiogenic agents administered concurrently with chemotherapy, with or
without maintenance treatment, were evaluated in all included trials, while the standard of care
chemotherapy was reported as control intervention in 19 trials. All RCTs assessed OS and PFS, except
that Duska et al.44 and the East Asian Study45 trials reported PFS only. Amongst these 23 RCTs, the
overall risk of bias for 12 RCTs (52.2%) was rated as low and 11 (47.8%) as having some
concerns (Supplementary table 3).

NMA results

Chemotherapy naïve setting

For improving OS and PFS, each network included one three-arm trial and three two-arm trials (Fig 1a, 1b,
respectively). The standard of care chemotherapy in these networks was carboplatin combined with
paclitaxel (Car/Pac). NMA results suggested no signi�cant difference in OS and PFS among the
concurrent use of anti-angiogenic agents and the standard of care chemotherapy with or without
maintenance treatment (Fig 1c, 1d). Effectiveness hierarchy ranking results of the interventions are
shown in Supplementary Fig 2. As the inconsistency p-values for the two comparisons in OS and PFS
were 0.75 and 0.31, respectively (Fig 1e, 1f), there was no signi�cant inconsistency in these two NMA.

High-risk group 
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There were four RCTs in the high-risk group of chemotherapy naïve setting. The ICON7 trial de�ned the
high-risk disease as FIGO stage IV, inoperable, or sub-optimally (>1cm residual disease) resected FIGO
stage III41. These criteria were shared with the TRINOVA-346, GOG-0218 trials 47, and the AGO-OVAR 1248.
Results of sensitivity analysis of NMA supported the use of bevacizumab, administered concurrently with
chemotherapy and maintenance treatment (Bev_CM), with an improved OS (P-score: 0.99, NMA estimate
of Bev_CM versus Car/Pac: HR= 0.82, 95% CI: 0.70; 0.97) (Fig 2a, 2b) and PFS (P-score: 0.99, NMA
estimate of Bev_CM versus Car/Pac: HR= 0.68, 95% CI: 0.59; 0.79) (Fig 2c, 2d). It was likely to be the best
treatment option for both outcomes for this group of patients. Effectiveness hierarchy ranking results of
the interventions for OS and PFS are shown in �gure 2e, and 2f, respectively.

Recurrent EOC setting

For improving OS, the network included one three-arm trial and 13 two-arm trials (Fig 3a). The concurrent
use of trebananib (10mg/kg) and chemotherapy (Tre_C10) was likely to be the best option (P-score: 0.88,
NMA estimate of Standard of care chemotherapy (Chemo) versus Tre_C10: HR= 1.67, 95% CI: 0.94; 2.94),
followed by sorafenib combined with chemotherapy and maintenance treatment (Sor_CM) (P-score: 0.87,
NMA estimate of Chemo versus Sor_CM: HR= 1.54, 95% CI: 1.07; 2.21) (Fig 3b). 

For improving PFS, the network included one three-arm trial and 14 two-arm trials (Fig 3c). The
combination of chemotherapy and maintenance treatment with bevacizumab (Bev_CM) demonstrated
more signi�cant improvement when compared to standard of care chemotherapy (HR=0.48, 95% CI: 0.33;
0.70) (Fig 3d). It was also likely to be the most effective option (P-score: 0.89), followed by the concurrent
use of Bevacizumab and chemotherapy (Bev_C) (P-score: 0.82, NMA estimate of Bev_C versus Chemo:
HR= 0.54, 95% CI: 0.44; 0.67). Effectiveness hierarchy ranking results of the interventions for OS and PFS
are shown in �gure 3e, and 3f, respectively.

Platinum resistant group 

There were three RCTs in the platinum-resistant group of recurrent EOC setting. Results of sensitivity
analysis of NMA showed that the concurrent use of pazopanib and chemotherapy (Paz_C) had the
highest probability of being the best intervention for improving OS (P-score: 0.79, NMA estimate of
Chemo versus Paz_C: HR= 1.67, 95% CI: 0.89; 3.13), followed by sorafenib combined with chemotherapy
and maintenance treatment (Sor_CM) (P-score: 0.76, NMA estimate of Chemo versus Sor_CM: HR= 1.54,
95% CI: 1.07; 2.21) (Fig 4a, 4b). The former intervention (Paz_C) was also likely to be the most effective
intervention for improving PFS (p-score: 0.85, NMA estimate of Chemo versus Paz_C: HR= 2.38, 95% CI:
1.43; 3.96) (Fig 4c, 4d). Effectiveness hierarchy ranking results of the interventions for OS and PFS are
shown in �gure 4e, and 4f, respectively 

Platinum sensitive group 

There were four RCTs in the platinum-sensitive group of recurrent EOC setting. Sensitivity analysis
of NMA results showed no signi�cant difference in OS among the use of anti-angiogenic agents
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and standard of care chemotherapy (Fig 5a, 5b). Nonetheless, the combination of chemotherapy and
maintenance treatment with i) bevacizumab (Bev_CM) and ii) cediranib (Ced_CM), as well as iii)
bevacizumab combined with chemotherapy alone (Bev_C) were signi�cantly more effective than
chemotherapy in improving PFS, with HRs of 0.48 (95% CI: 0.36; 0.66), 0.56 (95% CI: 0.41; 0.77) and 0.58
(95% CI: 0.47; 0.70) respectively (Fig 5c, 5d). Amongst these interventions, bevacizumab combined with
chemotherapy and maintenance treatment (Bev_CM) had the highest probability of being the best option
for prolonging PFS (p-score: 0.85). Effectiveness hierarchy ranking results of the interventions for OS and
PFS are shown in �gure 5e, and 5f, respectively 

Publication bias assessment

Based on the visual inspection of comparison-adjusted funnel plot of 15 included RCTs on the primary
outcome of OS in the recurrent EOC setting, there was no evidence of funnel plot asymmetry (Egger's test:
p= 0.8347, Supplementary Fig 3), indicating absence of publication bias. However, for other NMAs on the
OS outcome in chemotherapy naïve, publication bias could not be assessed due to insu�cient number of
included studies. 

Discussion
To our knowledge, this is the most comprehensive NMA which explores the clinical impact of anti-
angiogenic agents in EOC. We demonstrate the probable lack of e�cacy of anti-angiogenic agents in
non-high-risk chemotherapy naïve, and platinum-sensitive EOC. Furthermore, in the absence of a
predictive biomarker for response to anti-angiogenic agents, we highlight their probable positioning in
managing high-risk chemotherapy naïve and platinum-resistant EOC. 

The variation in OS outcomes reported in the high-risk chemotherapy naïve disease setting may make it
di�cult to infer any recommendations regarding the role of anti-angiogenic agents in this disease setting.
Data interpreted of the ICON7 trial demonstrated that high-risk disease is associated with an OS bene�t
(p=0·01, HR: 0·78; 95% CI: 0·63-0·97)49. Conversely, the AGO-OVAR 12 study reported that OS in the high-
risk group did not favor nintedanib (HR: 1·14; 95% CI: 0·89–1·45)48. Additionally, the GOG-0218, FIGO
stage IV disease favored the concurrent bevacizumab and chemotherapy followed by bevacizumab
maintenance arm (HR: 0·72; 95% CI: 0·53–0·97)50. When used concurrently with chemotherapy followed
by maintenance until progression, we demonstrate that bevacizumab was associated with the highest
probability of OS (Fig 2b) and PFS (Fig 2d) bene�t in high-risk chemotherapy naïve EOC. Furthermore, we
demonstrate that anti-angiogenic agents may not play a role in managing non-high-
risk chemotherapy naïve EOC. 

Interestingly, primary platinum resistance was associated with signi�cant PFS and OS bene�t from
adding anti-angiogenic agents to chemotherapy. In addition, we identi�ed that in the setting of platinum-
resistant disease, Pazopanib (P-score=0·79) and Sorafenib (P-score=0·76), administered concurrently
with chemotherapy, resulted in clinically signi�cant improvements in OS (Fig 4). 
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The FDA de�nes clinical outcomes as a direct measure of bene�t from an intervention in a trial, while a
surrogate end-point is used as a predictive substitute for clinical bene�t. Nevertheless, surrogate outcome
measures play a notable role in solid cancers51. PFS is the most commonly used primary end-point and
surrogate marker for OS in solid cancer52,53, and the prevalence of its use is growing. The FDA has
approved many cancer drugs based on surrogate end-point data. Among those receiving regulatory
approval, 57% of cancer drugs did not demonstrate an OS bene�t54.

Furthermore, Pasalic et al. and Prasad et al. highlight the suboptimal predictive value of PFS as a
surrogate for OS55,56. Additionally, in EOC, the predictive value of PFS was further refuted as a surrogate
for OS57. Furthermore, interpretation of the result �ndings presented in this NMA show that PFS falls
short of being a substitute for OS in EOC. Therefore, we consider that the �ndings presented in this NMA
are collectively signi�cant and highlight the importance of selecting the appropriate EOC patient group,
high-risk, and platinum resistant disease, that are likely to derive OS bene�t from anti-angiogenic agents.
Consequently, regulators need to cautiously interpret trials that report PFS bene�ts without mature OS
data. 

To date, there are no clinically approved predictive molecular biomarkers that may have clinical utility in
selecting the subtype of patients likely to bene�t from anti-angiogenic agents. However, there is a clear
clinical unmet need. Nevertheless, there has been a signi�cant drive to identify patients who bene�t from
bevacizumab. Bentink et al. identi�ed molecular subtypes (split 1 – 4) in HGSOC, generated from 129
FFPE patient tumor samples. Split 1 was associated with angiogenesis and extracellular matrix proteins,
termed the angiogenic subtype, corresponding with the Tothill C1 and TCGA mesenchymal subtypes58. 

Backen et al. identi�ed that high Ang1/low Tie2 serum values were associated with signi�cantly
improved PFS for bevacizumab-treated patients in the ICON7 trial (median, 23.0 months vs. 16.2; p =
0.003)59. In addition, Gourley et al. developed a gene signature to identify angiogenic molecular subtypes
in ovarian cancer60. These �ndings were validated in the ICON7 trial and demonstrated that bevacizumab
had a favorable PFS impact on patient tumors harboring the angiogenic subtype60. 

Collinson et al. identi�ed three potentially predictive biomarkers, mesothelin, fms-like tyrosine kinase-4
(FLT4), and α1-acid glycoprotein (AGP), from serum samples of patients recruited to the ICON7 trial.
These biomarkers identi�ed the subgroup of patients likely to bene�t from bevacizumab, predominantly
leading to an improvement in median PFS of 5.5 months in the signature positive subgroup (p=0.001))61.
In the GOG218 trial, Birrer et al. demonstrated a correlation between microvessel density (MVD), tumor
VEGF-A (tVEGF-A) expression, and survival outcome in the bevacizumab arm. Comparing chemotherapy
with bevacizumab versus chemotherapy alone, higher MVD showed predictive value for PFS (p= 0.018)
and OS (p= 0.0069). tVEGF-A expression showed potential predictive value for OS (and PFS) (p= 0.023)62.
However, the results described above need to be independently validated in more extensive trials before
clinical practice implementation.
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We identi�ed a few limitations of this study. It is essential to highlight that the small sample size in the
MITO-11 trial63 and the TRIAS trial64 may impact the interpretation of the OS results illustrated in Fig 4.
Therefore, making it challenging to de�nitively assess the impact of pazopanib on OS in platinum-
resistant disease. Furthermore, not all the trials identi�ed in the recurrent disease setting reported
separate PFS and OS based on PFI. This, therefore, reduced the number of trials included in the sensitivity
analysis for each pre-de�ned PFI cohort

Following our observations, we suggest a potential treatment approach (Supplementary Fig 4) for EOC. In
high-risk treatment naïve disease, bevacizumab combined with standard chemotherapy and followed
maintenance may provide the best PFS and OS. On recurrence, anti-angiogenic agents, particularly
pazopanib in combination with chemotherapy, may be most appropriate in managing platinum-resistant
EOC. In contrast, PARP inhibitors combined with anti-angiogenic agents may play a more critical role than
anti-angiogenic agent monotherapy in platinum-sensitive EOC65. The level IA evidence presented in this
study further emphasizes the need for better patient selection for anti-angiogenic agents in EOC.
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Figures

Figure 1

Fig 1a. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy (i.e. Carboplatin/Paclitaxel) for overall survival in chemotherapy naïve setting. Fig 1b.
Network plot of comparisons among different anti-angiogenic agents and standard of care
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chemotherapy (i.e. Carboplatin/Paclitaxel) for progression-free survival in chemotherapy naïve setting.
Fig 1c. Comparative effectiveness of different anti-angiogenic agents and standard of care
chemotherapy (i.e. Carboplatin/Paclitaxel) for overall survival in chemotherapy naïve setting. Fig 1d.
Comparative effectiveness of different anti-angiogenic agents and standard of care chemotherapy (i.e.
Carboplatin/Paclitaxel) for progression-free survival in chemotherapy naïve setting. Fig 1e. Results based
on the Separating Indirect from Direct Evidence (SIDE) approach to evaluating inconsistency in the
network meta-analysis for overall survival in chemotherapy naïve setting. Key: Bev_C, Bevacizumab
(concurrent); Bev_CM, Bevacizumab (concurrent + maintanence); Car/Pac, Carboplatin/Paclitaxel;
Nin_CM, Nintedanib (concurrent + maintanence); Tre_CM, Trebananib (concurrent + maintanence). Fig 1f.
Results based on the Separating Indirect from Direct Evidence (SIDE) approach to evaluating
inconsistency in the network meta-analysis for progression-free survival in chemotherapy naïve setting.
Note: Nodes represent the interventions, lines connecting nodes represent direct comparisons between
pairs of interventions, number stated on the lines represent the number of studies involved in the
comparisons. Note: Values in each cell represents hazard ratio (HR and 95% con�dence interval) of the
intervention at the top, compared to the comparator on the left. When HR<1, prefers the column
intervention, indicating that the column intervention is more effective than the row intervention on
reducing overall survival. When HR>1, prefers the row intervention. Signi�cant results are in bold and
underlined. Test for disagreement (direct versus indirect) for both comparisons: p-value= 0.75. Key:
Bev_C, Bevacizumab (concurrent); Bev_CM, Bevacizumab (concurrent + maintanence); Car/Pac,
Carboplatin/Paclitaxel
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Figure 2

Fig 2a. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy (i.e. Carboplatin/Paclitaxel) for overall survival for high risk group in chemotherapy naïve
setting. Fig 2b. Comparative effectiveness of different anti-angiogenic agents and standard of care
chemotherapy (i.e. Carboplatin/Paclitaxel) for overall survival for high risk group in chemotherapy naïve
setting. Fig 2c. Network plot of comparisons among different anti-angiogenic agents and standard of
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care chemotherapy (i.e. Carboplatin/Paclitaxel) for progression-free survival for high risk group in
chemotherapy naïve setting. Fig 2d. Comparative effectiveness of different anti-angiogenic agents and
standard of care chemotherapy (i.e. Carboplatin/Paclitaxel) for progression-free survival for high risk
group in chemotherapy naïve setting. Fig 2e. Comparative effectiveness of different anti-angiogenic
agents and standard of care chemotherapy (i.e. Carboplatin/Paclitaxel) for high risk group in
chemotherapy naïve setting, P-scores for overall survival. Fig 2f. Comparative effectiveness of different
anti-angiogenic agents and standard of care chemotherapy (i.e. Carboplatin/Paclitaxel) for high risk
group in chemotherapy naïve setting, P-scores for progression-free survival. Key: Bev_CM, Bevacizumab
(concurrent + maintanence); Car/Pac, Carboplatin/Paclitaxel; Nin_CM, Nintedanib (concurrent +
maintanence). Note: Nodes represent the interventions, lines connecting nodes represent direct
comparisons between pairs of interventions, number stated on the lines represent the number of studies
involved in the comparisons. Note: Values in each cell represents hazard ratio (HR and 95% con�dence
interval) of the intervention at the top, compared to the comparator on the left. When HR<1, prefers the
column intervention, indicating that the column intervention is more effective than the row intervention on
reducing overall survival. When HR>1, prefers the row intervention. Signi�cant results are in bold and
underlined. The higher the P-scores, the higher likelihood that an intervention is in the top rank or one of
the top ranks.
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Figure 3

Fig 3a. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy for overall survival in recurrent EOC setting. Fig 3b. Comparative effectiveness of different
anti-angiogenic agents and standard of care chemotherapy for overall survival in recurrent EOC setting.
Fig 3c. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy for progression-free survival in recurrent EOC setting. Fig 3d. Comparative effectiveness of
different anti-angiogenic agents and standard of care chemotherapy for progression-free survival in
recurrent EOC setting. Fig 3e. Comparative effectiveness of different anti-angiogenic agents and standard
of care chemotherapy in recurrent EOC setting, P-scores for overall survival. Fig 3f. Comparative
effectiveness of different anti-angiogenic agents and standard of care chemotherapy in recurrent EOC
setting, P-scores for progression-free survival. Key: Bev_C, Bevacizumab (concurrent); Bev_CM,
Bevacizumab (concurrent + maintenance); Cab, Cabozantinib; Ced_CM, Cediranib (concurrent +
maintenance); Chemo, Standard of care chemotherapy; Nin_C, Nintedanib (concurrent); Paz_C, Pazopanib
(concurrent); Sor_CM, Sorafenib (concurrent + maintenance); Tre_C3, Trebananib (3mg/kg) (concurrent);
Tre_C10, Trebananib (10mg/kg) (concurrent); Tre_C15, Trebananib (15mg/kg) (concurrent); Van_C,
Vandetanib (concurrent). Note: Nodes represent the interventions, lines connecting nodes represent direct
comparisons between pairs of interventions, number stated on the lines represent the number of studies
involved in the comparisons. Note: Values in each cell represents hazard ratio (HR and 95% con�dence
interval) of the intervention at the top, compared to the comparator on the left. When HR<1, prefers the
column intervention, indicating that the column intervention is more effective than the row intervention on
reducing overall survival. When HR>1, prefers the row intervention. Signi�cant results are in bold and
underlined. The higher the P-scores, the higher likelihood that an intervention is in the top rank or one of
the top ranks.
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Figure 4

Fig 4a. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy for overall survival in platinum resistant setting. Fig 4b. Comparative effectiveness of
different anti-angiogenic agents and standard of care chemotherapy for overall survival in platinum
resistant setting. Fig 4c. Network plot of comparisons among different anti-angiogenic agents and
standard of care chemotherapy for progression-free survival in platinum resistant setting. Fig 4d.
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Comparative effectiveness of different anti-angiogenic agents and standard of care chemotherapy for
progression-free survival in platinum resistant setting. Fig 4e. Comparative effectiveness of different anti-
angiogenic agents and standard of care chemotherapy in platinum resistant setting, P-scores for overall
survival. Fig 4f. Comparative effectiveness of different anti-angiogenic agents and standard of care
chemotherapy in platinum resistant setting, P-scores for progression-free survival. Key: Bev_C,
Bevacizumab (concurrent); Chemo, Standard of care chemotherapy; Paz_C, Pazopanib (concurrent);
Sor_CM, Sorafenib (concurrent + maintenance). Note: Nodes represent the interventions, lines connecting
nodes represent direct comparisons between pairs of interventions, number stated on the lines represent
the number of studies involved in the comparisons. Note: Values in each cell represents hazard ratio (HR
and 95% con�dence interval) of the intervention at the top, compared to the comparator on the left. When
HR<1, prefers the column intervention, indicating that the column intervention is more effective than the
row intervention on reducing overall survival. When HR>1, prefers the row intervention. Signi�cant results
are in bold and underlined. The higher the P-scores, the higher likelihood that an intervention is in the top
rank or one of the top ranks.
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Figure 5

Fig 5a. Network plot of comparisons among different anti-angiogenic agents and standard of care
chemotherapy for overall survival in platinum sensitive setting. Fig 5b. Comparative effectiveness of
different anti-angiogenic agents and standard of care chemotherapy for overall survival in platinum
sensitive setting. Fig 5c. Network plot of comparisons among different anti-angiogenic agents and
standard of care chemotherapy for progression-free survival in platinum sensitive setting. Fig 5d.



Page 25/25

Comparative effectiveness of different anti-angiogenic agents and standard of care chemotherapy for
progression-free survival in platinum sensitive setting. Fig 5e. Comparative effectiveness of different anti-
angiogenic agents and standard of care chemotherapy in platinum sensitive setting, P-scores for overall
survival. Fig 5f. Comparative effectiveness of different anti-angiogenic agents and standard of care
chemotherapy in platinum sensitive setting, P-scores for progression-free survival. Key: Bev_C,
Bevacizumab (concurrent); Bev_CM, Bevacizumab (concurrent + maintenance); Ced_CM, Cediranib
(concurrent + maintenance); Chemo, Standard of care chemotherapy. Note: Nodes represent the
interventions, lines connecting nodes represent direct comparisons between pairs of interventions,
number stated on the lines represent the number of studies involved in the comparisons. Note: Values in
each cell represents hazard ratio (HR and 95% con�dence interval) of the intervention at the top,
compared to the comparator on the left. When HR<1, prefers the column intervention, indicating that the
column intervention is more effective than the row intervention on reducing overall survival. When HR>1,
prefers the row intervention. Signi�cant results are in bold and underlined. The higher the P-scores, the
higher likelihood that an intervention is in the top rank or one of the top ranks.
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