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Purpose: Intravitreal aflibercept, ranibizumab, bevacizumab, and dexamethasone are the most widely used drugs in the treat-
ment of diabetic macular edema (DME). The aim of this study was to compare the efficacy and safety of anti-vascular endothelial
growth factors and dexamethasone for the treatment of DME.

Methods: There were nine previous systematic reviews on this topic; we updated these high-quality reviews. Seven studies were
added to two studies following a literature search. Efficacy outcomes were 1) average improvement in visual acuity, 2) proportion
of patients who experienced an improvement in vision (an increase in best-corrected visual acuity (BCVA) of = 15 in the Early
Treatment Diabetic Retinopathy Study [ETDRS]), and 3) proportion of patients who experienced worsening vision (a decrease in
BCVA of = 15 in the ETDRS). Safety outcomes included systemic adverse events and ocular-related adverse events.

Results: The mean difference in the BCVA for ranibizumab versus bevacizumab treatment was 0.16 (95% confidence interval
[CI]: -0.02, 0.34), and that for ranibizumab versus aflibercept was -0.08 (95% ClI: -0.26, 0.10). The mean difference in the change
of BCVA for aflibercept versus ranibizumab was -0.20 (95% ClI: -0.40, -0.01), and that for aflibercept versus bevacizumab was
-0.34 (95% CI: -0.53, -0.14). Other efficacy outcomes showed similar trends, and there was no significant difference between
treatments. There was also no significant difference in both systemic and ocular adverse events rates between the treatments.
Conclusions: In DME patients, the efficacy of aflibercept was found to be higher with respect to BCVA changes compared with
ranibizumab or bevacizumab. However, there were no significant difference in terms of visual acuity improvement or visual acui-
ty of more than 15 letters, nor in terms of anti-vascular endothelial growth factors (as a safety outcome).
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Table 1. PICO of the study

PICO Contents

Population Newly diagnosed patients with diabetic macular
edema

Bevacizumab 1.25 mg, ranibizumab 0.5 mg, afli-
bercept 2 mg, placebo

Intervention/
comparator
Outcomes
Effectiveness 1) BCVA
2) Increase of BCVA >ETDRs 15 letter
3) Decrease of BCVA >ETDRs 15 letter
Safety 1) Mortality
2) ATE
3) VITE
4) Bacterial endophthalmitis
5) IOP
6) Retinal detachment
Time Published after 1946
Study design ~ Systematic review

PICO = population intervention comparator outcome; BCVA =
best-corrected visual acuity; ETDR = early treatment diabetic ret-
inopathy study; ATE = arterial thromboembolic events; VTE =
venous thromboembolic events; IOP = increased intraocular
pressure.
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Table 2. Assessment of risk of bias

Types of bias Assessment items Results
Selection bias Sequence generation Low/
Allocation concealment hight/

Performance bias Blinding of participants, personnel uncertain
Detection bias Blinding of outcome assessment

Attrition bias Incomplete outcome data

Reporting bias Selective outcome reporting

Other bias Other bias
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No. Name of clinical trials

Author (year)

Title of article Meta-analysis

1 NCT01627249

2 NCT01492400

3 Mitghamr Lasik and Eye
Center (approval #212015)

4 Local ethical committee
(2011/2015)

5 NCT00473330, NCT00473382

6  NCT01487629

Wells et al (2015)°

Wells et al (2016)**

Wells et al (2016)%
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Callanan et al
2017)*
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Nguyen et al
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Aflibercept, bevacizumab, or ranibizumab for diabetic macular (0]
edema
Association of baseline visual acuity and retinal thickness with (6]

1-year efficacy of aflibercept, bevacizumab, and ranibizumab
for diabetic macular edema

Aflibercept, bevacizumab, or ranibizumab for diabetic macular (6}
edema two-year results from a comparative effectiveness
randomized clinical trial

Anti-vascular endothelial growth factor comparative effective- X
ness trial for diabetic macular edema: additional efficacy post
hoc analyses of a randomized clinical trial

A multicenter, 12-month randomized study comparing dex- (6]
amethasone intravitreal implant with ranibizumab in patients
with diabetic macular edema

Intravitreal aflibercept versus intravitreal ranibizumab for the (0}
treatment of diabetic macular edema
Treatment of macular edema in diabetic retinopathy: comparison (6]

of the efficacy of intravitreal bevacizumab and ranibizumab in-
jections

Ranibizumab for diabetic macular edema results from 2 phase III (6]
randomized trials
A prospective randomized trial of intravitreal bevacizumab versus (6]

ranibizumab for the management of diabetic macular edema
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Table 4. Results of meta-analysis of anti-vascular endothelial growth factor for diabetic macular edema

Outcomes T Mean difference Odds ratio
(95% CI) (95% CI)
Effect BCVA Ranibizumab vs. bevacizumab 0.16 (-0.02, 0.34) -

Ranibizumab vs. aflibercept -0.08 (-0.26, 0.10) -
Bevacizumab vs. aflibercept -0.36 (-0.55, -0.16) -

Mean change in BCVA Ranibizumab vs. bevacizumab 0.14 (-0.03, 0.31) -
Ranibizumab vs. aflibercept -0.20 (-0.40, -0.01) -
Bevacizumab vs. aflibercept -0.34 (-0.53, -0.14)

Increase of BCVA >ETDRs 15 letter Ranibizumab vs. bevacizumab - 1.09 (0.72, 1.67)
Ranibizumab vs. aflibercept - 0.91 (0.61, 1.37)
Bevacizumab vs. aflibercept - 0.83 (0.55, 1.26)
Ranibizumab vs. placebo - 4.09 (2.68, 6.23)

Decrease of BCVA >ETDRs 15 letter Ranibizumab vs. bevacizumab - 0.48 (0.12, 1.93)
Ranibizumab vs. aflibercept - 0.63 (0.15, 2.65)
Bevacizumab vs. aflibercept - 1.31 (0.39, 4.38)
Ranibizumab vs. placebo - 0.33 (0.14, 0.75)

Safety Mortality Ranibizumab vs. bevacizumab - 0.84 (0.37, 1.91)

Ranibizumab vs. aflibercept - 2.33 (0.80, 6.81)
Ranibizumab vs. placebo - 5.20 (0.25, 109.50)
Ranibizumab vs. dexamethasone - 0.99 (0.06, 16.02)
Ranibizumab vs. aflibercept - 2.78 (0.97, 7.93)

Arterial thromboembolic events Ranibizumab vs. placebo - 5.20 (0.25, 109.50)

Bacterial endophthalmitis Ranibizumab vs. bevacizumab - 0.33 (0.01, 8.19)
Ranibizumab vs. dexamethasone - 0.99 (0.06, 16.02)
Bevacizumab vs. aflibercept - 3.10 (0.13, 76.43)

Increased intraocular pressure Ranibizumab vs. bevacizumab - 0.74 (0.43, 1.27)
Ranibizumab vs. aflibercept - 0.91 (0.55, 1.50)
Ranibizumab vs. placebo - 3.10 (0.12, 76.76)
Ranibizumab vs. dexamethasone - 5.03 (0.24, 105.46)
Bevacizumab vs. aflibercept - 0.67 (0.39, 1.14)

Retinal detachment Ranibizumab vs. bevacizumab - 1.00 (0.06, 16.09)
Ranibizumab vs. aflibercept - 0.51 (0.05, 5.68)
Ranibizumab vs. placebo - 1.00 (0.14, 7.10)
Bevacizumab vs. aflibercept - 0.51 (0.05, 5.68)

BCVA = best-corrected visual acuity; ETDR = early treatment diabetic retinopathy study.
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Table 5. Results of network meta-analysis of anti-vascular endothelial growth factor

Comparator

Mean difference (95% CI)

Posterior probability

Ranibizumab vs. bevacizumab
Ranibizumab vs. aflibercept
Bevacizumab vs. aflibercept

0.78 (-0.38, 1.93)
-0.75 (-1.93, 0.40)
-1.53 (-2.92, -0.19)

P (MD#0) = 0.0536
P (MD#0) = 0.9414
P (MD#0) = 0.9812

CI = confidence interval; P = probability; MD = mean difference.

Table 6. Results of network meta-analysis of anti-vasclar endothelial growth factor: increase of BCVA >ETDRs 15 letter

Ranibizumab

1.10 (0.11-10.66)
1.20 (0.12-11.82)
4.60 (0.29-77.40)

Bevacizumab
1.09 (0.12-10.49)
4.18 (0.85-22.00)

Aflibercept

3.83 (0.24-65.27) Placebo

BCVA = best-corrected visual acuity; ETDR = early treatment diabetic retinopathy study.

Table 7. Results of network meta-analysis of anti-vasclar endothelial growth factor: increase of BCVA <ETDRs 15 letter

Ranibizumab

0.57 (0.04-8.55)
0.44 (0.03-6.23)
0.30 (0.05-1.71)

Bevacizumab
0.76 (0.06-9.88)
0.52 (0.02-12.91)

Aflibercept

0.68 (0.03-17.27) Placebo

BCVA = best-corrected visual acuity; ETDR = early treatment diabetic retinopathy study.
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