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Abstract
·AIM: To compare the effects of intravitreal injection of
bevacizumab (IVB) with intravitreal triamcinolone
acetonide (IVTA) on the treatment of cystoid macular
edema (CME) secondary to retinal vein occlusion (RVO).

·METHODS: A literature search was conducted using
PubMed, the Cochrane Central Register of Controlled
Trials, Web of Science and the Chinese Biomedical
Database. The comparison was divided into two groups,
group 1 conducted comparison in branch RVO (BRVO) or
central RVO (CRVO), group 2 conducted comparison in
ischemic -RVO or nonischemic -RVO. Pooled mean
differences (MDs) for changes in visual acuity (VA),
central macular thickness (CMT) and intraocular pressure
(IOP) were calculated in groups at 4, 12 and 24wk after
treatment respectively.

·RESULTS: Eight studies comparing the efficacy of IVB
with IVTA were included in the Meta-analysis. In group 1,
in BRVO, significant difference was shown on the
comparison of CMT at 24wk (MD, -45.66; 95% CI, -76.03
to -15.28; =0.003), IVB was effective on BRVO for at
least 24wk; no significant differences were found in the
comparison of VA at each time points ( >0.05
respectively). In CRVO, no significant differences were
found in the comparison of VA or CMT between IVB and
IVTA at each time points ( >0.05, respectively). In group
2, in ischemic -RVO, significant differences were shown
in the comparison of VA (MD, -0.28; 95% CI, -0.42 to -0.14;

<0.0001) and CMT (MD, -86.50; 95% CI, -151.18 to -22.43;
=0.008) at 24wk; In nonischemic -RVO, no significant

differences were demonstrated in the comparison of VA
or CMT between IVB and IVTA at each time points ( >

0.05, respectively). The occurrence of high IOP was much
lower in IVB group.

·CONCLUSION: This Meta-analysis suggested that IVB
was effective in decreasing CMT in BRVO for at least
24wk, IVB is more effective on improving VA and
reducing CMT in ischemic -RVO. IVB is more promising
on RVO than IVTA.
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INTRODUCTION

R etinal vein occlusion (RVO) is the second most
common retinal vascular disorder after diabetic

retinopathy (DR) and is considered to be an important cause
of visual loss [1,2]. Depending on the location of the
obstruction, RVO can be divided into central RVO (CRVO)
and branch RVO (BRVO). They are different on symptoms,
pathogenesis, risk factors and treatment. Usually, BRVO has
better visual prognosis than CRVO. It is fundamental to study
BRVO and CRVO separately.
RVO can also be divided into two types, ischemic and
nonischemic, no matter what it is BRVO or CRVO. Ischemic
RVO is associated with a significant loss of visual acuity
(VA) at presentation and a poor prognosis, suggesting that
the damage is substantial and most often irreversible [3].
However, 16% of RVOs with perfusion can progress to
ischemia in 4mo[4].
Bevacizumab is a full-length humanized monoclonal
antibody directed against all biologically active forms of
vascular endothelial growth factor (VEGF)[5,6]. Triamcinolone
acetonide is a multiple potency drug that have
anti-inflammatory, anti-angiogenic properties and may inhibit
the expression of VEGF and other proinflammatory cytokines
such as interleukin-6 (IL-6); intercelluar adhesion molecule-1
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(ICAM-1) and monocyte chemoattractant protein-1 (MCP-1)[7].
Many studies have suggested that intravitreal injection of
bevacizumab (IVB) or intravitreal triamcinolone acetonide
(IVTA) are effective in improvement on VA and reducing
central macular thickness (CMT) in BRVO[8-12]. Most of them
demonstrated both therapies are effective on CRVO [13-15],
however, there are no exact conclusions of which one of
them is preferred in the treatment of RVO. Herein we
performed a Meta-analysis to quantify the effect of IVB
versus IVTA on RVO. The comparisons were conducted in
BRVO or CRVO, and in ischemic-RVO or nonischemic-
RVO, in order to evaluate the efficacy and safety of IVB
versus IVTA in the treatment of cystoid macular edema
(CME) secondary to RVO.
SUBJECTS AND METHODS
This study was conducted in accordance with the Declaration
of Helsinki, and permission was granted by Shandong
University. Using PubMed, the Cochrane Central Register of
Controlled Trials, Web of Science and the Chinese
Biomedical Database, we performed computerized literature
searches with no language limitations, for relevant available
articles published through December 2014. Searches
comprised a combination of the following key words ''RVO'',
''bevacizumab'' or ''Avastin'', ''triamcinolone acetonide''.
Inclusion criteria comprised: 1) randomized control trials
(RCTs), observational studies or case control studies; 2)
interventional therapies for RVO consisting of IVB versus
IVTA; 3) studies containing sufficient information on VA,
CMT and intraocular pressure (IOP) outcomes. Exclusion
criteria were: 1) studies with insufficient data analyses; 2)
studies focused on combined therapy. All studies and
analyses were in accordance with the Meta-analysis (PRISME)
statement. Decisions regarding which trials to be included
were made independently by reviewers. Disagreements were
resolved by discussion.
Data abstraction was undertaken according to the
predesigned data extraction form. Information regarding
studies title, authors and journal; population characteristics
(age, gender and number of patients and eyes); study designs;
interventional groups and duration of follow-up were
collected. We calculated pooled summary estimates for
primary outcomes, and changes in VA (logMAR) and CMT
(滋m) measured at 4, 12 and 24wk post intervention. We also
analyzed IOP (mm Hg) at 4, 12 and 24wk after injection.
The quality of RCTs was assessed using the Jadad scale.
Cohort and case-control studies had to meet the criteria of the
case, matched by the patient's characteristics. All studies
were screened for quality and relevance.
The statistical analysis was performed by RevMan version
5.1.6 software (Review Manager, Copenhagen, Danmark). It
was used in the present analysis to calculate relative risks,

with 95% CIs of the primary outcomes of VA and CMT.
Heterogeneity was assessed using the Chi-square test on
Cochrane's Q statistic and by calculating 2. Weighted mean
differences (MDs) were calculated based on either a
fixed-effect model or random-effect model depending on the
absence or presence of significant heterogeneity. <0.05
and 2 >50% were considered significant. All studies were
pooled and overall efficacy of any duration was assessed.
Subgroup analysis and asymmetry assessment of the funnel
plot for publication biases were not conducted, as only a
limited number of studies were involved in the final analysis.
RESULTS
Eight studies included two RCTs and six case control studies,
contained a total of 590 eyes, in which 271 eyes were treated
with IVB and 319 eyes were treated with IVTA. Among
these articles, six compared IVB (1.25 mg) with IVTA (4 mg)
and two were IVB (1.25 mg) versus IVTA (2 mg) in the
treatment (Figure 1).
For BRVO, there were no significant differences between
IVB and IVTA in VA at 4, 12, 24wk ( =0.11, 2=30%; =0.27,

2=53% ; =0.86, 2=91% ; respectively) after treatment
(Figure 2). Significant difference was observed between IVB
and IVTA in CMT at 24wk (MD, -45.66; 95% CI, -76.03 to
-15.28; =0.003). CMT was significantly reduced by IVB at
that time point. No significant differences were found
between the two therapeutic interventions at 4, 12wk ( =0.86,

2=70% ; =0.37, 2=94% ; respectively) after treatment
(Figure 3).
For CRVO, there were no significant differences between
IVBandIVTA in VA ( =0.92, 2=37%; =0.33, 2=0; =0.60,

2=86%; respectively) and CMT ( =0.59, 2=0; =0.12,
2=37% ; =0.51, 2=82% ; respectively) at 4, 12, 24wk

after treatment.

Figure 1 Flow diagram of the study selection for Meta -
analysis.
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Figure 2 This forest plot from the Meta-analysis of VA (logMAR) for BRVO comparing IVB to IVTA at 4wk (A), 12wk (B) and
24wk (C) after treatment.

Figure 3 This forest plot from the Meta-analysis of CMT of BRVO comparing IVB to IVTA at 4wk (A), 12wk (B) and 24wk (C)
after treatment.

For ischemic-RVO, IVB was significantly more effective at
24wk between VA (MD, -0.28; 95% CI, -0.42 to -0.14;

<0.0001) and CMT (MD, -86.80; 95% CI, -151.18 to -22.43;
=0.008) after treatment. No significant difference was

found between the two therapeutic interventions at 12wk
between VA ( =0.05, 2=0) and CMT ( =0.40, 2=0)
(Figures 4, 5).

For nonischemic-RVO, there were no significant difference
between IVB and IVTA in VA at 12, 24wk ( =0.42, 2=0;

=0.13, 2=53%; respectively) after treatment. No significant
difference between IVB and IVTA in CMT at 12, 24wk
( =0.17, 2=0; =0.44, 2=39% ; respectively) after
treatment.
For IOP, four studies [8,12,14,15] described the change of IOP in
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Figure 4 This forest plot from the Meta-analysis of of VA (logMAR) for ischemic-RVO comparing IVB to IVTA at 12wk (A),
24wk (B) after treatment.

Figure 5 This forest plot from the Meta-analysis of CMT for ischemic-RVO comparing IVB to IVTA at 12wk (A) and 24wk (B)
after treatment.

both IVB and IVTA groups. Compared with the IVB group,
significant IOP increases were found in the IVTA group at
4wk (MD, -3.42; 95% CI, -5.28 to -1.55; =0.0003), 12wk
(MD, -2.29; 95% CI, -3.66 to -0.92; =0.001) and 24wk
(MD, -2.94; 95% CI, -4.33 to -1.55; <0.0001) after
treatment.
DISCUSSION
CME is the most common sight-threatening complication of
RVO. It is the consequence of the inflammatory factors and
increased VEGF, leading to vascular hyperpermeability [16].
That result in fluid and plasma constituents into retinal layers
of the macular and thus edema [17,18]. Antiangiogenic agents
and corticosteroids have been beneficial for treating macular
edema caused by RVO.
VA, a primary measure of treatment efficacy, is an
exceedingly important outcome. On BRVO and CRVO, both
bevacizumab and triamcinolone resulted in improvement in
VA and reduction in CMT on optical coherence tomography
(OCT). In the Meta-analysis, IVB and IVTA can improve
VA of BRVO and CRVO at each time point, however, no
significant differences were found between the two
therapeutic regiments. These results were in agreement with

other comparative studies between IVB and IVTA for the
treatment of BRVO[9,12,19].
CMT is another strong prognositic measure of CME level.
We illustrated decreasing CMTs in both IVB and IVTA
groups at 4, 12 and 24wk post-treatment. Significant
decreases in CMT were found in the IVB group compared
with the IVTA group at 24wk of BRVO. While in BRVO and
CRVO, both of bevacizumab and triamcinolone resulted in
VA improvement and reduction in CMT on OCT at other
follow-up points. While CMT at other follow-up points had
no superiority in both BRVO and CRVO groups. IVB was
able to decrease CMT in BRVO for at least 24wk.
In the Meta-analysis, we found a superior effect of IVB in
VA and CMT of ischemic-RVO compared with the IVTA
group at 24wk. VEGF expression increases under hypoxic
condition and is upregulated in ischemic retinopathies such as
DR [20,21]. Abnormal high levels of VEGF have been found in
intraocular fluid of patients with diabetic macular edema and
macular edema secondary to RVO. While there were no
significance difference between IVB and IVTA of
nonischemic-RVO. The incidence of adverse events,
however, was significantly greater in the IVT group than in
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the IVB group. IVB may be preferred over IVT for the
treatment of macular edema in patients with non-ischemic
CRVO[22].
VEGF is a core medication of intraocular neovascularization
and macular edema, and animal experiments have shown that
this molecule can promote ischemia caused by RVO.
Furthermore, anti-VEGF seem to be a safe and effective
treatment for RVO in terms of reducing ischemic progression
and managing the complications, such as neovascular
glaucoma [23]. However, IVTA has been less effective in the
macular edema reduction for ischemic forms, not only in case
report studies but also in prospective, comparative studies[24].
IVTA has several intravitreal injection-related complications,
including increases in IOP (the most common), cataract
progression, infection, retinal detachment, vitreous
hemorrhage and endophthalmitis [25,26]. In my Meta-analysis,
comparing to IVB, the occurrence of IOP increase was higher
when using IVTA. A quarter of eyes in IVTA group had
IOP>21 mm Hg, in which required anti-glaucoma drugs and
surgery [8,12,14,15]. One sixth of eyes in IVTA group had cataract
progression [10,12,14,15]. Nevertheless, IVB has not only
intravitreal-related ocular complications but also systemic
adverse events, including mild blood pressure increases,
transient ischemic attacks and venous thrombose [27].
However, the incidence of adverse effects were very low. So
we used IVTA with caution because of its cumulative
side-effects and potential toxicity of the drug itself.
There are several limitations in the present Meta-analysis that
could affect the final outcome. First, a total of studies and the
total number of subjects were relatively low. Second, There
has been always a concern about worsening of retinal
ischemia by using anti-VEGF, especially after repeated
injections [28]. However, we observed the VA of ischemia-
RVO by IVB is better than by IVTA. So we need further
observation. Third, comparing to RCTs, the observational
studies were prone to bias due to uncontrolled confounding.
Four, most studies provided only crude-unadjusted data,
which was probably the point of the high heterogeneity.
Regression or stratification of study results could not be used
to explore factors that could explain heterogeneities based on
sample size or varying baseline levels.
In summary, we illustrated that IVB appears to be more
effective on improving VA and reducing CMT in
ischemic-RVO. IVB could keep longer efficiency on CMT
than IVTA. So IVB is the promising therapy for RVO. Future
multi-center controlled trials should be initiated to discover
which patients benefit the most from IVB or IVTA.
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