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Research Questions 

1. What is the comparative clinical effectiveness of anti-vascular endothelial growth factor 

drugs for the treatment of retinal conditions? 

2. What are the evidence-based guidelines regarding the use of anti-vascular endothelial 

growth factor drugs for the treatment of retinal conditions? 

Key Findings 

One overview of systematic reviews1,16 systematic reviews (with meta-analyses2-5,9-13,22,23 

and network meta-analyses8,16,17,20,21), five meta-analyses6,7,15,18,19 and one network meta-

anaylsis14 were identified regarding the comparative clinical effectiveness of anti-vascular 

endothelial growth factor drugs for the treatment of retinal conditions. In addition, one 

evidence-based guideline was identified regarding the use of anti-vascular endothelial 

growth factor drugs for the treatment of retinal conditions. 

Methods 

A limited literature search was conducted by an information specialist on key resources 

including Ovid Medline, the Cochrane Library, the University of York Centre for Reviews 

and Dissemination (CRD) databases, the websites of Canadian and major international 

health technology agencies, as well as a focused Internet search. The search strategy was 

comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH 

(Medical Subject Headings), and keywords. The main search concepts were anti–vascular 

endothelial growth factor drugs and retinal diseases. Search filters were applied to limit 

retrieval to health technology assessments, systematic reviews, meta-analyses, or network 

meta-analyses, randomized controlled trials or controlled clinical trials or guidelines. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2015 and November 6, 2019. 

Internet links were provided, where available.  

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:Selection Criteria 

Populations Adult patients with wet age-related macular degeneration, diabetic macular edema, retinal vein 
occlusion, or choroidal neovascularization due to pathologic myopia 

Interventions Anti-vascular endothelial growth factor drugs  

Comparators Any other anti-vascular endothelial growth factor drug  

Outcomes Q1: Clinical effectiveness (e.g., change in best-corrected visual acuity, vision-related function, mortality, 
safety [e.g., ophthalmic-related or cardio-thromboembolic adverse events]) 
Q2: Evidence-based guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, evidence-based guidelines 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by evidence-based guidelines. Additionally, due to 

the abundance of literature retrieved, randomized controlled trials were not included in this 

report. 

One overview of systematic reviews,1 16 systematic reviews (with meta-analyses2-5,9-13,22,23 

and network meta-analyses8,16,17,20,21), five meta-analyses6,7,15,18,19 and one network meta-

analysis14 were identified regarding the comparative clinical effectiveness of anti-vascular 

endothelial growth factor drugs for the treatment of retinal conditions. In addition, one 

evidence-based guideline24 was identified regarding the use of anti-vascular endothelial 

growth factor drugs for the treatment of retinal conditions. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

Overall one overview of systematic reviews,1 16 systematic reviews (with meta-analyses2-

5,9-13,22,23 and network meta-analyses8,16,17,20,21), five meta-analyses6,7,15,18,19 and one 

network meta-anaylsis14 were identified regarding the comparative clinical effectiveness of 

anti-vascular endothelial growth factor (anti-VEGF) drugs for the treatment of retinal 

conditions. Most of these studies concluded that there was no statistically significant 

difference in clinical effectiveness between anti-VEGF therapies regardless of the 

population of interest.3,4,7,8,11-13,19,21-23 However, Nguyen et al., 20185 found that intravitreal 

bevacizumab had a higher rate of serious systemic adverse events compared to intravitreal 

ranibizumab in patients with age-related macular degeneration. Furthermore, Wang et al., 

20186 found intravitreal conbercept improved best-corrected visual acuity compared to 

intravitreal ranibizumab in patients with age-related macular degeneration. Finally, Zhang et 

al., 20179 found that intravitreal aflibercept was significantly more effective than intravitreal 

ranibizumab in patients with age-related macular degeneration who had initial reduced 

visual acuity, and Muston et al., 201814 found that aflibercept (2 mg bimonthly after 5 initial 

doses) was significantly more effective than 0.5 mg ranibizumab as-needed but not 

significantly different from a ranibizumab treat-and-extend regimen in patients with diabetic 

macular edema. Detailed study characteristics are provided in Table 2. 

One evidence-based guideline24 was identified regarding the use of anti-VEGF drugs for 

the treatment of retinal conditions. The National Institute for Health and Care Excellence 

(NICE) guideline recommends the use of anti-VEGF drugs for the treatment of eyes with 

late (wet, active) age-related macular degeneration within a visual acuity range between 

6/12 and 6/96.24 The guideline states that there is no clinically significant difference in 

effectiveness or safety between ranibizumab, bevacizumab, or aflibercept and recommends 

the use of ranibizumab or aflibercept as options for the treatment of age-related macular 

degeneration.24 On the other hand, NICE recommends against the use of pegaptanib for 

the treatment of age-related macular degeneration.24 
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Table 2:  Study and Patient Characteristics of Included Studies  

First Author, 
Year 

Study 
Characteristi

cs 

Population Intervention 
vs. 

Comparator 

Relevant 
Outcomes 
Assessed 

Conclusions 

Overview of Systematic Reviews 

Thulliez, 
20181 

 Overview of 
SRs and MAs 

 11 SRs 

 N= NR 

 Patients with 
neovascular 
age-related 
macular 
degeneration, 
diabetic 
macular 
edema, or 
retinal vein 
occlusion 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 Systemic 
adverse 
events 

 Comparable risk of systemic 
adverse events with 
intravitreal bevacizumab and 
intravitreal ranibizumab 

Systematic Reviews and Meta-Analyses of Various Patient Populations 

Low, 20192  SR and MA 

 17 studies 

 N= NR 

 Patients with 
neovascular 
age-related 
macular 
degeneration, 
diabetic 
macular 
edema, or 
central/branch 
retinal vein 
occlusion 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA 

 Ocular or 
systemic 
adverse 
events 

 No clinically important 
difference in BCVA (≥5 
letters) between intravitreal 
aflibercept, intravitreal 
bevacizumab and intravitreal 
ranibizumab 

 

Pham, 20193  SR and MA 

 19 RCTs 

 N= 7,459 

 Patients with 
choroidal 
neovascular 
age-related 
macular 
degeneration, 
diabetic 
macular 
edema, 
macular 
edema due to 
retinal vein 
occlusion or 
myopic 
choroidal 
neovasculariza
tion 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 Vision gain 

 Serious 
systemic 
adverse 
events 

 No statistically significant 
difference in vision gain 
between intravitreal 
bevacizumab and intravitreal 
ranibizumab in patients with 
choroidal neovascular age-
related macular 
degeneration, diabetic 
macular edema, macular 
edema due to retinal vein 
occlusion or myopic 
choroidal neovascularization 

 No statistically significant 
difference in vision gain 
between intravitreal 
bevacizumab and intravitreal 
aflibercept in patients with 
choroidal neovascular age-
related macular 
degeneration 

 Statistically significant 
increase in vision gain at 12 
months, but not 24 months, 
in patients with diabetic 
macular edema treated with 
intravitreal aflibercept 
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First Author, 
Year 

Study 
Characteristi

cs 

Population Intervention 
vs. 

Comparator 

Relevant 
Outcomes 
Assessed 

Conclusions 

compared to intravitreal 
bevacizumab and intravitreal 
ranibizumab 

Systematic Reviews and Meta-Analyses- Age-Related Macular Degeneration 

Solomon, 
20194 

 SR and MA 

 16 RCTs 

 N= 6,347 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA  No statistically significant 
difference in BCVA between 
intravitreal bevacizumab and 
intravitreal ranibizumab 

Nguyen, 
20185 

 SR and MA 

 15 RCTs 

 N= 8,320 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA 

 Serious 
systemic 
adverse 
events 

 No statistically significant 
difference in BCVA between 
intravitreal bevacizumab and 
intravitreal ranibizumab 

 Intravitreal bevacizumab had 
a higher rate of serious 
systemic adverse events 
compared to intravitreal 
ranibizumab 

 Comparable change in 
BCVA between intravitreal 
aflibercept and intravitreal 
ranibizumab 

Wang, 20186  MA 

 Eight RCTs 
and four NRS 

 N= 853 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
conbercept vs 
intravitreal 
ranibizumab 

 BCVA  Improved BCVA with 
intravitreal conbercept 
compared to intravitreal 
ranibizumab 

Bevacizumab-
Ranibizumab 
International 
Trials G, 
20177 

 MA 

 Five studies 

 N= 3,052 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 Incidence of 
serious 
adverse 
events 

 Death 

 Arteriothrombo
tic events 

 Events 
associated 
with systemic 
anti-VEGF 
therapy 

 No significant difference in 
incidence of serious adverse 
events, death, 
arteriothrombotic events, or 
events associated with 
systemic anti-VEGF therapy 
between intravitreal 
bevacizumab and intravitreal 
ranibizumab 

Danyliv, 20178  SR and NMA 

 23 studies 

 N= NR 

 Patients with 
neovascular 
age-related 
macular 
degeneration  

 Intravitreal 
ranibizumab 
treat and 
extend 
regimen vs 
intravitreal 
ranibizumab 
via a different 
regimen vs 

 BCVA  No significant difference in 
BCVA between intravitreal 
ranibizumab and intravitreal 
aflibercept 
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First Author, 
Year 

Study 
Characteristi

cs 

Population Intervention 
vs. 

Comparator 

Relevant 
Outcomes 
Assessed 

Conclusions 

intravitreal 
aflibercept 

Zhang, 20179  SR and MA 

 18 
observational 
studies 

 N= NR 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
ranibizumab vs 
intravitreal 
aflibercept 

 Visual acuity  No statistically significant 
difference in logMAR 
between intravitreal 
ranibizumab and intravitreal 
aflibercept at 3, 6, 12, and 
24 months 

 Intravitreal aflibercept 
significantly more effective 
compared to intravitreal 
ranibizumab in patients with 
initial reduced visual acuity 

Mikacic, 
201610 

 SR and MA 

 10 RCTs and 
three 
observational 
studies 

 N= NR 

 Patients with 
age-related 
macular 
degeneration 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab or 
intravitreal 
pegaptanib 

 All-cause 
mortality 

 Vascular 
mortality 

 Stroke 

 Transient 
ischemic 
attack 

 Atherothrombo
tic events 

 Venous 
thromboemboli
sm 

 Hypertension 

 Unclear 

Sarwar, 
201611 

 SR and MA 

 Two RCTs 

 N= 2,457 

 Patients with 
neovascular 
age-related 
macular 
degeneration 

 Intravitreal 
aflibercept vs 
intravitreal 
ranibizumab 

 BCVA 

 Systemic 
adverse 
events 

 Ocular 
adverse 
events 

 No statistically significant 
difference in BCVA between 
intravitreal aflibercept and 
intravitreal ranibizumab 

 Comparable safety profiles 
with intravitreal aflibercept 
and intravitreal ranibizumab 

Szabo, 201512  SR and NMA 

 Five trials 

 N= NR 

 Patients with 
age-related 
macular 
degeneration 

 Intravitreal 
aflibercept vs 
intravitreal 
ranibizumab 

 BCVA 
 

 No statistically significant 
difference in BCVA between 
intravitreal aflibercept and 
intravitreal ranibizumab 

Systematic Reviews and Meta-Analyses- Diabetic Macular Edema 

Liu, 201913  SR and MA 

 Five RCTs 
and four NRS 

 N= 609 

 Patients with 
diabetic 
macular 
edema 

 Intravitreal 
conbercept vs 
intravitreal 
ranibizumab 

 BCVA 

 Adverse 
events 

 No statistically significant 
difference in BCVA or 
adverse events between 
intravitreal conbercept and 
intravitreal ranibizumab 

Muston, 
201814 

 NMA 

 13 trials 

 N= NR 

 Patients with 
diabetic 
macular 
edema 

 Intravitreal 
aflibercept 
bimonthly after 
5 initial doses 

 BCVA  Intravitreal aflibercept 
bimonthly after 5 initial 
doses significantly improved 
BCVA compared to 
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First Author, 
Year 

Study 
Characteristi

cs 

Population Intervention 
vs. 

Comparator 

Relevant 
Outcomes 
Assessed 

Conclusions 

vs intravitreal 
ranibizumab 
as needed vs 
intravitreal 
ranibizumab 
treat-and-
extend vs laser 
photocoagulati
on 

intravitreal ranibizumab as 
needed  

 No statistically significant 
difference between 
intravitreal aflibercept 
bimonthly after 5 initial 
doses and intravitreal 
ranibizumab treat-and-
extend regimen  

 

Nguyen, 
201815 

 MA 

 Four RCTs 

 N= NR 

 Patients with 
diabetic 
macular 
edema 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 NR  NR 

Virgili, 201816  SR and NMA 

 24 studies 

 N= 6,007 

 Patients with 
diabetic 
macular 
edema 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab vs 
intravitreal 
pegaptanib vs 
laser 
photocoagulati
on 

 Visual acuity  Unclear 

Zhang, 201617  SR and NMA 

 21 studies 

 N= NR 

 Patients with 
diabetic 
macular 
edema 

 Intravitreal 
aflibercept vs 
intravitreal 
ranibizumab vs 
intravitreal 
triamcinolone 
combined with 
laser 

 BCVA 

 Adverse 
events 

 Most significant 
improvement in BCVA at 12 
months with intravitreal 
aflibercept   

Systematic Reviews and Meta-Analyses- Retinal Vein Occlusion 

Spooner, 
201918 

 MA 

 22 studies 

 N= NR 

 Patients with 
macular 
edema 
secondary to 
branch retinal 
vein occlusion 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA  Intravitreal aflibercept, 
intravitreal bevacizumab and 
intravitreal ranibizumab 
therapies comparable in 
safety and efficacy 
outcomes in patients with 
macular edema secondary 
to branch retinal vein 
occlusion 

Zhong, 201919  MA with 
relevant 
subgroup 
analysis 

 Patients with 
retinal vein 
occlusion 

 Intravitreal 
aflibercept vs 
intravitreal 
ranibizumab 

 Cardiovascular 
events 

 No statistically significant 
difference in cardiovascular 
events between Intravitreal 
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First Author, 
Year 

Study 
Characteristi

cs 

Population Intervention 
vs. 

Comparator 

Relevant 
Outcomes 
Assessed 

Conclusions 

 Eight trials 

 N= 2,320 

aflibercept and intravitreal 
ranibizumab 

Qian, 201820  SR and NMA 

 11 RCTs 

 N= 2,060 

 Patients with 
macular 
edema 
secondary to 
central retinal 
vein occlusion 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab vs 
dexamethason
e 

 BCVA  NR 

Sangroongru
angsri, 201821 

 SR and NMA 

 11 RCTs 

 N= 1,830 

 Patients with 
macular 
edema 
secondary to 
retinal vein 
occlusion 

 Intravitreal 
aflibercept vs 
intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA  No statistically significant 
difference in BCVA between 
intravitreal aflibercept, 
intravitreal bevacizumab and 
intravitreal ranibizumab 

Systematic Reviews and Meta-Analyses- Choroidal Neovascularization Secondary to Pathologic Myopia 

Hu, 201922  SR and MA 

 Three RCTs 

 N= NR 

 Patients with 
choroidal 
neovasculariza
tion secondary 
to pathologic 
myopia 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 BCVA  No statistically significant 
difference in BCVA between 
intravitreal bevacizumab and 
intravitreal ranibizumab 

 
 

Zhu, 201623  SR and MA 

 Six studies 

 N= 594 

 Patients with 
choroidal 
neovasculariza
tion secondary 
to pathological 
myopia 

 Intravitreal 
bevacizumab 
vs intravitreal 
ranibizumab 

 Visual acuity  No statistically significant 
difference in visual acuity 
between intravitreal 
bevacizumab and intravitreal 
ranibizumab 
 

Anti-VEGF= anti-vascular endothelial growth factor; BCVA= best-corrected visual acuity; CMT= central macular thickness; DME= diabetic macular edema; logMAR= 
logarithm of minimum angle of resolution; MA= meta-analysis; NMA= network meta-analysis; NR= not reported; NRS= non-randomized studies; RCT= randomized 
controlled trial; SR= systematic review. 
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Correction 

 
In the original report, published November 21, 2019:  
 
1. The Interventions and Comparators sections of Table 1 were listed as “anti-vascular 
endothelial growth factor drugs (i.e., aflibercept, bevacizumab, and ranibizumab)”. 
However, this report included any anti-vascular endothelial growth factor drugs 
compared to any other anti-vascular endothelial growth factor drug identified in the 
literature search. This has been revised in the selection criteria of Table 1. 
 
2. Significant differences were reported in the conclusions of four studies,3,6,9,14 but the 
direction of the effect was not provided. These conclusions were revised to include the 
direction of the effects for the relevant study6 in the Overall Summary of Findings 
section and all four studies3,6,9,14 in Table 2. 
 
3. The Conclusions section of Table 2 for Liu et al. (2019)13 indicated that “No 
statistically significant difference in BCVA or adverse events between intravitreal 
bevacizumab and intravitreal ranibizumab.” This was revised, according to the 
information in the abstract by Liu et al. (2019)13 to “No statistically significant difference 
in BCVA or adverse events between intravitreal conbercept and intravitreal 
ranibizumab.”  
 
4. The Conclusions section of Table 2 for Nguyen et al. (2018)5 indicated that 
“Intravitreal bevacizumab has less serious systemic adverse events compared to 
intravitreal ranibizumab”. This was revised, according to the information in the abstract 
by Nguyen et al. (2018)5 to “Intravitreal bevacizumab has a higher rate of serious 
systemic adverse events compared to intravitreal ranibizumab” in both the Overall 
Summary of Findings section and Table 2. 
 
5. The following statement was included in the Overall Summary of Findings: “Finally, 
Zhang et al., 20179 found a statistically significant difference in visual acuity when 
comparing intravitreal ranibizumab to intravitreal aflibercept in patients with age-related 
macular degeneration, whereas Muston et al., 201814 had the opposite conclusion when 
comparing bimonthly intravitreal aflibercept to as needed intravitreal ranibizumab in 
patients with diabetic macular edema.” This was revised, according to the information in 
the abstracts by Zhang et al. (2017)9 and Muston et al. (2018)14 to “Finally, Zhang et al., 
20179 found that intravitreal aflibercept was significantly more effective than intravitreal 
ranibizumab in patients with age-related macular degeneration who had initial reduced 
visual acuity, and Muston et al., 201814 found that aflibercept (2 mg bimonthly after 5 
initial doses) was significantly more effective than 0.5 mg ranibizumab as-needed but 
not significantly different from a ranibizumab treat-and-extend regimen in patients with 
diabetic macular edema.”  
 


