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Abstract
Background:Central retinal vein occlusion (CRVO) is one of the most common retinal vascular diseases, which is closely related to
systemic diseases like hypertension, diabetes and arteriosclerosis. Due of its blinding, it will seriously reduce the quality of life. Macular
edema (ME) caused by CRVO is one of the serious complications of visual impairment. We found that the severity of ME in CRVOwas
positively associated with vascular endothelial growth factor (VEGF) in the anterior chamber. With the accelerated pace of modern life
and the changed dietary structure, the incidence of this disease will continue to rise. Therefore, it is of great practical significance to
seek effective treatment methods. Intraocular injection of anti-VEGF can effectively alleviate ME and improve visual acuity, showing
excellent clinical application prospects. In recent years, there have been some new understandings and advances on the etiology and
treatment methods of the present disease, such as the deepening into the molecular biology and gene level. Clinical studies on the
efficacy of the disease have emerging. Therefore, a network meta-analysis (NMA) of anti-VEGF treatment for CRVO is particularly
necessary to systematically compare its efficacy.

Methods: The two reviewers will comprehensively retrieved electronic databases such as PubMed, The Cochrane Library,
Wanfang database,Web of Science, Chinese Scientifific Journals Database, EMBASE, China National Knowledge Infrastructure, and
China BioMedical Literature. A randomized controlled trial for CRVO against VEGF between January 2010 and June 2021 was
included according to the relevant content of the study. In addition, 2 researchers will screen the literature to assess the risk bias for
the included articles. We will evaluate the collected evidence and data using a Bayesian NMA method, and analyzed it with STATA
and WinBUGS software.

Results: Anti-VEGF is one of the effective methods for ME in CRVO patients, accordingly, this study will evaluate its efficacy and
safety using a Bayesian NMA system.

Conclusion: This study can provide an effective rationale for the clinical application of anti-VEGF for CRVO, contribute to the
treatment of CRVO and patient condition rehabilitation in clinical work.

Ethics and dissemination: Do not require.

INPLASY registration number: INPLASY2021110073.

Abbreviations: CRVO = central retinal vein occlusion, ME = macular edema, NMA = network meta-analysis, VEGF = vascular
endothelial growth factor.
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1. Introduction

Central retinal vein occlusion (CRVO), also known as retinal
apoplexy, is one of the common clinical retinal vascular
diseases.[1] Its typical clinical manifestation is sudden painless
monocular vision loss.[2] In 1878, von Michel believed that the
cause of the disease was venous embolism. At present, CRVO has
become one of the main causes of blindness,[3] which negatively
affects the quality of life, increases the psychological burden and
financial burden.[4,5]

Retinal vein occlusion is a common retinal vascular fundus
disease in clinic and a second blinding fundus disease after
diabetic retinopathy. The common vessel of retinal vein occlusion
is CRVO. A study shows that there are about 2.5 million CRVO
patients worldwide.[6] Persistent macular edema (ME) is the most
important cause of visual impairment. According to the data, the
incidence of ME in CRVO is 46.7%, and the low visual acuity is
57.4%.[7]

At present, there are still many controversies on the
classification, etiology, and treatment of CRVO, because of
the severity of ME caused by CRVO. But some results have also
been achieved. Studies on its etiology have shown that the severity
of ME in CRVO is closely associated with vascular endothelial
growth factor (VEGF) in the anterior chamber and positively
with ME severity. Among these, VEGF levels were higher in the
vitreous and anterior chambers than the nonischemic CRVO,
ischemic CRVO. Expression of VEGF facilitates the clinical
assessment of macular oedema severity in CRVO patients. Anti-
VEGFs drugs are the primary means of treatment, which have a
significant effect in solving ME and improving vision.[8] Intra-
vitreal bevacizumab can effectively treat retinal vein occlusion
and CRVO in the short term. Anti-VEGF is a powerful weapon of
relieve ME and improve vision.[9]

Neovascularization is a common pathological change of many
common eye diseases, and VEGF is an important promoter in the
process of neovascularization. In recent years, intravitreal
injection of anti-VEGF drugs has opened up a new direction
for the treatment of neovascular eye diseases, and achieved good
results. It has been verified in numerous systemic reviews and
clinical trials that, anti-VEGF is the main method in the treatment
of CRVO. However, its safety and effectiveness have not been
compared. Network meta-analysis can take full advantage of
clinical data and compare the efficacy of more than 3 treatments,
with greater superiority over traditional meta-analyses. There-
Table 1

Detailed search strategy for PubMed.

NO. Sea

1# “Central Retinal Vein Occlusion” [MeSH Terms]
2# “Retinal Vein Occlusions” [Title/Abstract] or “Retinal Vein Thrombosis” [Title/Abstr

Occlusion” [Title/Abstract] or “•Branch Vein Occlusion” [Title/Abstract] or “•Br
Abstract]

3# 1# or 2#
4# “Anti-Vascular Endothelial Growth Factor” [MeSH Terms]
5# “•DC101 Mab” [Title/Abstract] or “monoclonal antibody DC101” [Title/Abstract] o

“Mvasi” [Title/Abstract] or “Bevacizumab-awwb” [Title/Abstract] or “Bevacizum
6# 4# or 5#
7# “randomized controlled trial” [Title/Abstract] or “controlled clinical trial” [Title/Abst

“Randomly” [Title/Abstract]
8# 3# and 6# and 7#
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fore, we will use it to compare the safety and efficacy of anti-
VEGF treatment of CRVO.
2. Materials and methods

2.1. Study registration

We will follows the PRISMA-P guidelines, and register on the
international platform of registered systematic review and meta-
analysis protocols. The registration number is
INPLASY2021110073 (URL = https://inplasy.com/inplasy-
2021-11-0073/).
2.2. Inclusion criteria
2.2.1. Type of study. We will collect all eligible randomized
controlled trials of anti-VEGF for CRVO, together with relevant
clinical trials. We collected only articles published in Chinese or
English.

2.2.2. Participants. All the patients with CRVO were enrolled.
The diagnosis of CRVO will follow the guidelines for CRVO.

2.2.3. Interventions. In the present study, patients in experi-
mental group were given anti-VEGF treatments. The control
group was treated with other therapies other than anti-VEGF.

2.2.4. Outcomes.The outcomes of our interest are the change of
the best-corrected vision, central retinal thickness,[10,11] the
proportion of patients with vision change of 15 or more ETDRS
characters, the proportion of patients with vision better than 20/
40 Snellen or worse than 20/200 Snellen, the regression rate of
ME, the proportion of patients with neovascular complications,
and the change of NEI VFQ-25 score before and after treatment.
2.3. Database and search strategy

We retrieved a large number of electronic databases using
different search strategies, such as PubMed, The Cochrane
Library, Wanfang database, Web of Science, Chinese Scientifific
Journals Database, EMBASE, China National Knowledge
Infrastructure, and China BioMedical Literature. During retriev-
al, a combination of medical subject titles and free text terms was
used, include “Retinal Vein Occlusions, Retinal Vein Thrombo-
ses, CRVO, Branch Vein Occlusion”. The PubMed search
strategy are shown in Table 1.
rch item

act] or “•Retinal Vein Thromboses” [Title/Abstract] or “•Central Retinal Vein
anch Vein Occlusions” [Title/Abstract] or “•Retinal Branch Vein Occlusion” [Title/

r “HuMV833” [Title/Abstract] or “HuMV833 monoclonal antibody” [Title/Abstract] or
ab awwb” [Title/Abstract] or “Avastin” [Title/Abstract]

ract] or “Randomized” [Title/Abstract] or “random allocation” [Title/Abstract] or

https://inplasy.com/inplasy-2021-11-0073/
https://inplasy.com/inplasy-2021-11-0073/
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2.4. Study selection and data extraction

Two researchers independently conducted literature screening
and data extraction based on the inclusion and exclusion criteria
of the study. All the data were extracted directly from the
literature and verified repeatedly to ensure the accuracy of the
data. The records included efficacy data and safety data. For
controversial data, consult with experienced clinicians and
statistical experts to reach a consensus.
If the literature does not provide complete data, try to

communicate with the original author to obtain the missing data.
If the original author’s reply is not received after 4 weeks, other
feasible and accepted methods are used to estimate the absent
data, such as replacing the missing standard deviation with the
combined standard deviation of other studies.
Efficacy data:
(1)
 The best-corrected visual acuity changes at 1, 6, and 12
months, represented by ETDRS characters.
(2)
 The central retinal thickness changes at 1, 6, and 12months,
represented by mm.
(3)
 Best-corrected visual acuity improved or deteriorated by 15
or more ETDRS characters (equivalent to 3 lines of Snellen
chart) at 6months.
(4)
 At 6months, the cases of best corrected visual acuity was≥20/
40 or �20/200 Snellen.
(5)
 The number of cases with ME in 6months.

(6)
 The number of cases with neovascular complications in 6

months.

(7)
 The change of Nei VFQ-25 in 6months.

Safety data: the number of cases with intraocular or systemic
adverse events, and counted by disease type.
2.5. Risk of bias assessment

The risk of literature bias was assessed using the Cochrane
collaborative network quality evaluation tool, which is generated
from the random number series, distributed and hidden, and
whether theblindmethod is adoptedornot. The resultsweredivided
into high-risk bias, low-risk bias, and unknown risk bias. After the
evaluation, 2 researchers conducted the study Crosscheck.
2.6. Statistical analysis

Revman 5.2.3 software was used for statistical analysis and
processing of the data, and the entered data was checked
repeatedly before the analysis to ensure accuracy. The effect
model used in the analysis depends on the heterogeneity among
the studies. When P� .05, the difference between the 2 groups
was statistically significant. The analysis results are expressed in
the form of a forest map.
Measurement data or continuous value: The results were

expressed as mean value±mean difference and 95% confidence
interval between the 2 groups.
Count data or dichotomous data: it is expressed numerically,

and the combined risk ratio is used as the effect scale. The analysis
results, risk ratio and 95% confidence interval are expressed.

2.7. Assessment of heterogeneity

The heterogeneity among the studies was evaluated by I2.
Heterogeneity test≥50%, P� .1, indicating significant heteroge-
neity between studies. The random effect model was used when
3

I�50%, P≥ .01, indicating no significant heterogeneity, Fixed
effect model was used for analysis.
2.8. Subgroup analysis and sensitivity analysis

We will consider the grouping analysis with sufficient data.
Because some clinical trials do not provide complete standard
deviation, the reliability of analysis results may be reduced by
using the standard deviation of other clinical studies instead.
Secondly, there are excellent clinical differences between ischemic
and nonischemic CRVO in the course of disease and prognosis.
Some clinical trials exclude or contain very few patients with
ischemic CRVO, which may affect the overall analysis results.
Therefore, the following 2 screening conditions were used for
sensitivity analysis:
(1)
 Clinical trials without standard deviation were excluded.

(2)
 Clinical trials excluding patients with ischemic CRVO, <5%

of patients with ischemic CRVO and an unknown proportion
of patients with ischemic CRVO were excluded.

2.9. Evaluation of publication bias

Wewill establish a coordinate system with the change of the best-
corrected vision, central retinal thickness, the proportion of
patients with vision change of 15 or more ETDRS characters, the
proportion of patients with vision better than 20/40 Snellen or
worse than 20/200 Snellen, the regression rate of ME, the
proportion of patients with neovascular complications, and the
change of NEI VFQ-25 score as indicators, and draw an inverted
funnel diagram in it. Determine whether the raw materials have a
publication bias according to whether the inverted funnel map is
symmetrical.
2.10. Grading the quality of evidence

The grading of recommendations assessment, development and
evaluation framework[12,13] will be used to evaluate the quality of
evidence-based medicine.
Evaluation parameters:
(1)
 Best-corrected visual acuity.

(2)
 Central retinal thickness.

(3)
 Number of cases with best-corrected visual acuity not less

than 15 ETDRS characters.

(4)
 The number of cases with neovascular complications.

(5)
 NEI VFQ-25.

3. Discussion

CRVO is one of the most common retinopathy. Tortuous dilated
retinal vein and retinal haemorrhage are the main ocular
manifestations of retinal vein occlusion It’s a record. Visual
results are closely related to the ischemic state and integrity of
capillaries around fovea. ME and neovascularization are the
causes of severe visual loss, and the main complication of the loss
of blood pressure. The pathogenesis is still unclear. However, the
retinal vessels are anatomically narrowed, especially at the
arteriovenous junction, at the cribriform plate The crowding
effect of the layer, and many intravascular lesions that cause
thrombosis Inflammatory diseases of trauma may lead to
vascular occlusion.[14,15] Retina VEGF and inflammatory

http://www.md-journal.com
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cytokines induced by ischemia increase vascular permeability and
leakage. The treatment of ME includes macular laser photoco-
agulation after an operation, anti-VEGF drugs, pstA and
dexamethasone were injected into vitreous vitrectomy.[16,17]

Anti-VEGF drugs have been shown to improve visual and
anatomical results significantly. After retinal vein occlusion, the
expression level of VEGF increased significantly, and enhanced
the exudation of the vascular wall. The possible mechanism[18] is
After the formation of retinal vein occlusion, extensive retinal
haemorrhage makes the retina absent. Due to the increase of
VEGF, the retinal vascular permeability increases, which leads to
ME. Anti-VEGF drugs can reduce the exudation of the vascular
wall and inhibit the proliferation of vascular endothelial cells.
CRVO is a common retinal vascular disease. ME caused by it is

one of the serious complications of visual impairment. Intraocu-
lar injection of anti-VEGF can effectively alleviate ME
and improve patients’ visual acuity, showing a great clinical
application prospect. However, there is still a lack of sufficient
evidence-based medical evidence in terms of safety and efficacy.
Therefore, we will use network meta-analysis to compare the
efficacy of anti-VEGF drugs for CRVO, so as to provide a
credible theoretical basis for the clinical application of anti-VEGF
drugs for CRVO.
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