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19.5, p = 0.48) and 3 months (WMD = 43.3,95% CI =
-11.6-98.2, p = 0.12). At 6 months, change in CMT was
higher in the IVT than IVB group (WMD = 40.6, 95%
CI=8.2-73.0,p=0.01).

Conclusion: At 6 months after injection, IVT was more
effective than IVB in reducing CMT.

Abstract

Purpose: To carry out a meta-analysis of studies
comparing intravitreal bevacizumab (IVB) with
intravitreal triamcinolone acetonide (IVT) in the
treatment of uveitic cystoid macular edema.

Methods: Relevant publications were identified through
PubMed, EMBASE, and the Cochrance Controlled Key words: Bevacizumab; Macular edema; Meta-analysis;
Trials Register. Patients prescribed IVB verus IVT were Triamcinolone acetonide; Uveitis

compared in terms of central macular thickness (CMT)
and best-corrected visual acuity (BCVA) at baseline and
1, 3, and 6 months after treatment.

Results: Four comparative studies with 72 eyes in the
IVB group and 76 eyes in the IVT group were included.
Funnel plots, the Egger method, and Begg method did

Introduction

Uveitis is an etiologically heterogeneous disease
characterized by inflammation of the iris, ciliary body or
choroid. It can lead to a loss in visual acuity, usually due

not show any publication bias. The IVT and IVB groups to cystoid macular edema."* Cystoid macular edema is
were comparable in BCVA at 1 month (weighted mean usually treated with topical application of non-steroidal
deviation [WMD] = 0.06, 95% confidence interval anti-inflammatory drugs or steroidal drugs and, if not
[CI] = -0.05-0.16, p = 0.31), 3 months (WMD = 0.09, sufficient, systemic application of anti-inflammatory
95% Cl=-0.01-0.18, p = 0.08), and 6 months (WMD = medication.’ Intravitreal triamcinolone acetonide (IVT) and
0.04,95% CI = -0.02-0.11, p = 0.20), as well as change intravitreal bevacizumab (IVB) have been applied in patients
in CMT at one month (WMD = 5.17, 95% CI = -9.2- with uveitic cystoid macular edema resistant to topical

medication.®!® Indication for use of anti-vascular endothelial

24 HKJOphthalmol & Vol.21 No.1



growth factor (VEGF) drugs for uveitis macular edema was
elevated intraocular concentration of VEGF." Triamcinolone
counteracts VEGF in a non-specific way, whereas anti-
VEGEF drugs as antibodies with a high specificity neutralize
the effect of VEGF.

Triamcinolone and bevacizumab differ in their
pharmacokinetic properties and side effects. This study
aimed to carry out a meta-analysis of studies that compared
IVT with IBV in terms of their efficacy and side effects in
the treatment of uveitic cystoid macular edema.

Methods

This study was approved by the ethics committee of the
Beijing Chaoyang Hospital, Capital Medical University.
Patient consent was not required. Electronic databases
of PubMed, EMBASE, and Cochrane Controlled Trials
Register were searched for studies up to November 30, 2016,
using key words ‘bevacizumab’, ‘triamcinolone acetonide’,
‘avastin’, and ‘uveitic cystoid macular edema’. References
were also searched for relevant articles. There was no
language restriction.

Inclusion criteria were (1) randomized controlled trials
and high-quality comparative studies comparing IVB with
IVT for cystoid macular edema; and (2) availability of
data on age, gender, refractive error, history of disease,
best-corrected visual acuity (BCVA), and central macular
thickness (CMT); and (3) number of patients >20. Exclusion
criteria were (1) IVB or IVT was not the only treatment or
the efficacy of the treatment was not determined; (2) study
design involved inappropriate randomization or insufficient
information about the study population or clear definition
of the disease; and (3) repeated publication; for articles
published by the same groups of authors, only the earliest or
those with the largest data volume were used.

Data extracted included (1) title, author, publication data,
study site; (2) number of patients, age, dosage of the drugs
applied, number of intravitreal injections, and follow-up
duration; and (3) BCVA and CMT.
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The meta-analysis was carried out using the Cochrane
Review Manager (RevMan; version 5.0 software). The
treatment effect was estimated by means of weighted mean
deviation (WMD) of BCVA and CMT. 95% confidence
intervals (CI) were presented. Random effects models were
used, taking into account the possibility of heterogeneity
between studies (tested by the Z test). A p value <0.05
was considered statistically significant. Publication bias
was assessed using a funnel plot, Egger’s linear regression
method, and the Begg rank correlation test.

Results

A total of 43 articles were identified; 39 were excluded and
the remaining four were reviewed.'>'® The allocation to the
IVB or IVT group was randomized; the sample size ranged
from 21 to 60 eyes; and follow-up ranged from 6 to 9 months
(Table 1). There were 72 eyes in the IVB group and 76 eyes
in IVT group. The two groups did not differ significantly in
age, gender, refractive error, baseline BCVA and CMT, or
disease duration. No patients had a systemic disorder that
may have caused the uveitis or an ocular disease other than
that causing uveitis. Patients with a history of other diseases
causing macular edema (such as diabetes mellitus and retinal
vein occlusions) were excluded. All patients had undergone
a detailed ophthalmological examination, including
assessment of BCVA, a fundus examination with the pupils
medically dilated, color fundus photography, fluorescein
angiography, indocyanine green angiography, and optical
coherence tomography of the retina.

All four studies reported BCVA at 1, 3, and 6 months
after initial treatment; the values were converted to the
logarithm of the minimum angle of resolution (logMAR)
and were summarized by means of meta-analysis of I? =
50%, 78%, and 79%, respectively. The two groups did not
differ significantly in BCVA at 1 month (WMD = 0.06, 95%
CI = -0.05-0.16, p = 0.31), 3 months (WMD = 0.09, 95%
CI=-0.01-0.18, p = 0.08), or 6 months (WMD = 0.04, 95%
CI=-0.02-0.11, p = 0.20) [Table 2].

All four studies reported CMT at 1, 3, and 6 months after

Table 1. Characteristics of studies comparing intravitreal bevacizumab (IVB) with intravitreal triamcinolone acetonide (IVT) in the treatment of
uveitic cystoid macular edema
Study Study design Population No. of Mean+SD IVB vsIVT dose  Follow-up Etiology Degree of control
patients with patient age (mg) (months) of intraocular
IVB vs IVT (years) inflammation
Baeetal,’® 2011 Retrospective Korea 10 vs 11 54.8+16.6 125vs40 6 None had a Complete control
non-randomized systemic or of uveitis (no cells
controlled ocular disease in the anterior
Lasave et al,”” Retrospective Multinational 16 vs 20 45.6x13.2 25vs4.0 6 other tha.n the chamber)
2009 non-randomized one.cvausmg
controlled uveitis or non-
infectious
Rahimi etal,””  Randomized Iran 31 vs 29 232+11.7 1.25vs 4.0 6 ek
2012
Soheilian et al,'® Randomized Tran 15vs 16 33.1x£16.2 1.25vs 2.0 9
2010
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Table 2. Best corrected visual acuity (BCVA) at 1, 3, and 6 months after intravitreal bevacizumab (IVB) or intravitreal triamcinolone acetonide (IVT)
Study IVB IvVT Weight (%) Mean difference
Mean+SD BCVA No. of patient Mean+SD BCVA No. of patients IV, Random, 95% CI
At 1 month*
Bae et al,'® 2011 047047 10 0.38+0.21 11 94 0.09 (-0.23,041)
Lasave et al,> 2009 1.1+0.4 16 0.8+0.4 20 12.7 0.30 (0.04,0.56)
Rahimi et al,'” 2012 0.14+0.08 31 0.15+0.08 29 49.6 -0.01 (-0.05,0.03)
Soheilian et al,'® 2010 0.76+0.27 15 0.71+0.04 16 283 0.05 (-0.09,0.19)
Total (95% CI) 72 76 100.0 0.06 (-0.05, 0.16)
At 3 months’
Bae et al,'s 2011 0.06+0.06 10 0.07+0.06 11 38.6 -0.01 (-0.06,0.04)
Lasave et al,* 2009 1+0.3 16 0.7+0.6 20 13.8 0.30 (0.07,0.53)
Rahimi et al,'” 2012 0.52+0.45 31 041+0.21 29 17.1 0.11 (-0.07,0.29)
Soheilian et al,'® 2010 0.66+0.1 15 0.56+0.02 16 353 0.10 (0.05,0.15)
Total (95% CI) 72 76 100.0 0.09 (-0.01, 0.18)
At 6 months?
Bae et al,'s 2011 0.54+0.39 10 0.45+0.36 11 42 0.09 (-0.23,0.41)
Lasave et al,'> 2009 0.8+0.4 16 0.7+0.3 20 72 0.10 (-0.14,0.34)
Rahimi et al,'” 2012 0.03+0.04 31 0.03+0.04 29 46.2 0.00 (-0.02,0.02)
Soheilian et al,'® 2010 0.6+0.07 15 0.52+0.02 16 424 0.08 (0.04,0.12)
Total (95% CI) 72 76 100.0 0.04 (-0.02,0.11)

* Heterogeneity: Taw? = 0.01, Chi’ = 6.03,df = 3 (p = 0.11), P = 50%; test for overall effect: Z = 1.02 (p = 0.31)
" Heterogeneity: Taw’ = 0.01, Chi* = 13.85,df = 3 (p = 0.003), P = 78%; test for overall effect: Z = 1.77 (p = 0.08)
# Heterogeneity: Tau’ = 0.00, Chi* = 14.60, df = 3 (p = 0.002), I’ = 79%; test for overall effect: Z = 1.28 (p = 0.20)

initial treatment; heterogeneity between studies was low
with I? of 0%, 82%, and 86%, respectively. The two groups
did not differ significantly in change in CMT at 1 month
(WMD =5.17,95% CI = 9.20-19.53, p = 0.48) or 3 months
(WMD =43.3,95% CI =-11.6-98.2, p =0.12). At 6 months,
change in CMT was higher in the IVT than IVB group (WMD
=40.6,95% CI = 8.2-73.0,p =0.01) [Table 3].

Publication bias

Based on funnel plots for the analysis of BCVA and CMT,
no obvious evidence of publication bias was found for the
treatment outcome estimates (BCVA and CMT at 3 months)
[Figure]. Nonetheless, the number of enrolled studies was
relatively low; Egger’s method and Begg’s method were
additionally applied to measure any publication bias and
found no significant publication bias (BCVA at 3 months:
Egger method, p = 0.86; Begg method, p = 0.57; CMT at 3
months: Egger method, p = 0.26; Begg method, p =0.12).

Discussion

In our meta-analysis, IVT and IVB did not differ
significantly in improvement of BCVA or CMT up to 6
months after initial treatment, except that at 6 months IVT
was more effective than IVB in reducing CMT. Nonetheless,
triamcinolone can lead to a profound increase in intraocular
pressure (IOP), particularly in younger patients. Patients
with uveitic macular edema are usually <70 years old;
their risk of a triamcinolone-induced ocular hypertension
and secondary steroid-induced open-angle glaucoma may
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therefore be higher than for those with diabetic macular
edema. In addition, the underlying uveitis can independently
be associated with elevated IOP. Nonetheless, if uveitis
results in ocular hypotony and uveitic macular edema, IVT
may be used in this special clinical situation.

In the Lasave et al study,'> IOP was medically controlled
with topical anti-glaucoma medications in all 20 but one
(5%) eye, which later required trabeculectomy, whereas
another eye showed a marked progression of cataract in the
IVT group. In the Bae et al study,'® IOP increased within
one day to 8 weeks of IVT application in 11 patients; IOP
spontaneously decreased in five patients, and was medically
controlled by topical anti-glaucomatous medications or by
systemic acetazolamide in four. Anti-glaucomatous filtration
surgery was required in one patient. As no change was
detected in the optic disk appearance in any of the patients,
the intravitreal steroid-induced IOP increase could have been
secondary to ocular hypertension rather than open-angle
glaucoma."” In the remaining two studies,'®!” patients who
developed a steroid-induced IOP rise were well controlled
with topical anti-glaucoma medication; systemic therapy or
filtration surgery was not required, and there was no change
in the optic nerve head appearance.

Besides IVT, both intravitreal slow-release devices of
dexamethasone (orzudex) and fluocinolone (Retisert)
demonstrate an intraocular anti-inflammatory effect in
patients with uveitis and result in decreased macular edema
and increased visual acuity.'”? Nonetheless, neither has
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Table 3. Central macular thickness (CMT) at 1, 3, and 6 months after intravitreal bevacizumab (IVB) or intravitreal triamcinolone acetonide (IVT)
Study IVB IvT Weight (%) Mean difference
Mean+SD CMT No. of patient Mean+SD CMT No. of patients IV, Random, 95% CI
At 1 month*
Bae et al,'® 2011 220.6+239 10 227.1495.1 11 0.8 -6.50 (-164.93,151.93)
Lasave et al,® 2009 332.1+120.7 16 303.3+164 20 24 28.80 (-64.28,121.88)
Rahimi et al,'” 2012 254.54+30.15 31 251.75+£30.41 29 87.8 279 (-12.54,18.12)
Soheilian et al,'® 2010 328.3+72.9 15 305.2+62.1 16 9.0 23.10 (-24.72,70.92)
Total (95% CI) 72 76 100.0 5.17 (-9.20,19.53)
At 3 months’
Bae et al,'s 2011 260.6+229.6 10 269.5+158.1 11 82 -8.90 (-179.13, 161.33)
Lasave et al,* 2009 323.4+108.1 16 289.4+141.2 20 209 34.00 (-47.46, 115.46)
Rahimi et al,"” 2012 233.9+12.56 31 218.13+29 29 379 15.77 (4.33,27.21)
Soheilian et al,'® 2010 386.2+50.4 15 29244522 16 330 93.80 (57.68, 129.92)
Total (95% CI) 72 76 100.0 43.33 (-11.56, 98.23)
At 6 months?
Lasave et al,'* 2009 344.7+135 16 296+134 4 20 10.5 48.70 (-39.87,137.27)
Rahimi et al,'” 2012 221.06+12.13 31 199.27+27.64 29 46.1 21.79 (10.86,32.72)
Soheilian et al,'® 2010 345+13.2 15 286.4+30 16 434 58.60 (42.45,74.75)
Total (95% CI) 62 65 100.0 40.59 (8.16, 73.03)

* Heterogeneity: Tau’ = 0.00, Chi’* = 0.90, df = 3 (p = 0.83), P = 0%; test for overall effect: Z = 0.70 (p = 0.48)
" Heterogeneity: Taw’ = 2034.79, Chi? = 16.50, df = 3 (p = 0.0009), P = 82%; test for overall effect: Z = 1.55 (p = 0.12)
# Heterogeneity: Tau’> = 563.00, Chi* = 13.81, df = 2 (p = 0.001), I’ = 86%; test for overall effect: Z = 245 (p = 0.01)
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Figure. Funnel plots for publication bias: (a) best corrected
visual acuity and (b) central macular thickness at 3 months
after treatment.
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been compared with intravitreally applied anti-VEGF drugs
or IVT as treatment for uveitis.

There were limitations to our study. Only a few clinical
studies were included in our meta-analysis, and each
contained relatively few patients; the etiology of uveitis was
heterogeneous. In addition, different studies used different
optical coherence tomography devices; measurements
could not be directly compared between studies. Despite
this, funnel plots did not reveal any obvious evidence of
a publication bias. Moreover, the follow-up duration was
limited to 6 months; longer-term outcome was not known.
The etiology of uveitis was usually not given or fully
presented; results of our study can therefore refer only to the
group of non-infectious uveitis. Information about the type of
systemic treatment that might have been previously applied,
and the degree of control of intraocular inflammation at
the time of intraocular injection were not fully described.
Periocular injection of steroids including subconjunctival
application of steroids has been commonly used to treat
edema in patients with uveitis who are non-responsive to
topical steroids or non-steroidal anti-inflammatory drugs.
Our study focused on comparison of intravitreal injection of
drugs for uveitic macular edema; the method of peribulbar
steroid injection was not evaluated.

Conclusion
IVT and IVB achieved comparable improvements in BCVA

and reduction in CMT in patients with uveitic macular
edema, although IVT was more effective than IVB in
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reducing CMT at 6 months. This slight advantage of IVT
may be outweighed by the disadvantage of a steroid-induced
ocular hypertension with the risk of conversion to temporary
secondary open-angle glaucoma. With respect to safety
and visual improvement, IVB may be the first choice for
treatment of uveitic macular edema.
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