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Intravitreal Injection of Anti-vascular Endothelial Growth Factor in Age-related
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Purpose: To compare the efficacy and safety of intravitreal injections of bevacizumab, ranibizumab, and aflibercept for the treat-
ment of new patients with age-related macular degeneration (AMD).

Methods: We conducted an update of the most recent and high quality systematic reviews (Canadian Agency for Drug
Technology in Health [CADTH] 2016). Three randomized clinical trials were added to 13 trials identified from the CADTH report.
The 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 on Early Treatment Diabetic Retinopathy Study [ETDRS] let-
ters), and 3) proportion of patients who experienced worsening of vision (decrease in BCVA of = 15 ETDRS letters). In addition,
safety outcomes included systemic adverse events and ocular-related adverse events. To analyze the outcomes of 16 random-
ized controlled trials, we conducted meta-analyses on the outcome measures.

Results: There was no significant difference in efficacy outcomes among anti-vascular endothelial growth factor (anti-VEGF)
drugs. The mean difference in BCVA between ranibizumab and bevacizumab was 0.33 (95% confidence interval [CI]: -1.29,
1.95), and the odds ratio (OR) for a vision gain in the BCVA of = 15 ETDRS letters for the ranibizumab versus aflibercept treat-
ment was 1.02 (95% CI: 0.80, 1.30). There was also no significant difference in safety outcomes, except in terms of arterial
thromboembolic events (ranibizumab vs. bevacizumab; OR: 2.15; 95% CI: 1.04, 4.41).

Conclusions: The efficacy of anti-VEGF drugs for AMD patients was not significantly different. The safety of the drugs was also
not significantly different, except in terms of arterial thromboembolic events.
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Table 1. Population, intervention, comparator, and outcomes (PICO) of the study

PICO Contents
Population New patients with age-related macular degeneration

Intervention comparator Bevacizumab 1.25 mg, ranibizumab 0.5 mg, aflibercept 2 mg, placebo
Outcomes Effectiveness

1) Best-corrected visual acuity (BCVA)
2) Increase of BCVA >early treatment diabetic retinopathy study (ETDRS) 15 letters
3) Decrease of BCVA >ETDRS 15 letters
Safety
1) Mortality
2) Arterial thromboembolic events
3) Venous thromboembolic events
4) Bacterial endophthalmitis
5) Increased intraocular pressure
6) Retinal detachment
Time Published after 1946
Study design Systemic review
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Table 2. Assessment of risk of bias

Assessment items Results
Sequence generation

Allocation concealment

Performance bias Blinding of participants, personnel Low
Detection bias Blinding of outcome assessment High
Attrition bias Incomplete outcome data Uncertain
Reporting bias  Selective outcome reporting

Other bias Other bias

Types of bias
Selection bias
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Table 3. Studies of randomized clinical trials included in the final analysis

No. R t(;if;llmcal Author (year) Title of article al\n/ellf}ti_is Interventions Olii:l:)nn?zs)
1 VIEW 1, Heier (2012)  Intravitreal aflibercept (VEGF (6] - VIEW 1: Losing of <15
VIEW 2 trap-eye) in wet age-related Ranibizumab 0.5 mg (n = 304) ETDRS letters
macular degeneration Aflibercept 2.0 mg (n = 304)
- VIEW 2:
Ranibizumab 0.5 mg (n = 291)
Aflibercept 2.0 mg (n = 309)
Schmidt- Intravitreal aflibercept injection (0] - VIEW 1, 2: Losing of <15
Erfurth for neovascular age-related Ranibizumab 0.5 mg (n = 595) ETDRS letters
(2014) macular degeneration Aflibercept 2.0 mg (n = 613)

VIEW 2 Ogura (2015)  Efficacy and safety of intravitreal X  Ranibizumab 0.5 mg (n = 25) Maintained vision
aflibercept injection in wet Aflibercept 2.0 mg (n = 26) (lost <15
age-related macular degeneration: ETDRS letters)
outcomes in the Japanese
subgroup of the VIEW 2 study

2 MARINA Rosenfeld Ranibizumab for neovascular (0] - Outcomes: Losing of <15
(2006) age-related macular Ranibizumab 0.5 mg (n = 240) ETDRS letters
degeneration Placebo (n = 238)
- Serious adverse events:
Ranibizumab 0.5 mg (n = 239)
Placebo (n = 236)
3 IVAN Chakravarthy ~ Ranibizumab versus bevacizumab (0] - Outcomes: Difference in
(2012) to treat neovascular age-related Bevacizumab 1.25 mg BCVA
macular degeneration (n = 275)
Ranibizumab 0.5 mg (n = 288)
- Serious adverse events:
Bevacizumab 1.25 mg
(n = 296)
Ranibizumab 0.5 mg (n = 314)
Chakravarthy  Alternative treatments to inhibit O - Outcomes: Difference in
(2013) VEGEF in age-related choroidal Bevacizumab 1.25 mg BCVA
neovascularisation: 2-year (n = 254)
findings of the IVAN Ranibizumab 0.5 mg (n = 271)
randomised controlled trial - Serious adverse events:
Bevacizumab 1.25 mg
(n = 296)
Ranibizumab 0.5 mg (n = 314)
Chakravarthy A randomised controlled trial to O At year: Difference in
(2015) assess the clinical effectiveness Bevacizumab 1.25 mg BCVA
and cost-effectiveness of (n = 275)
alternative treatments to inhibit Ranibizumab 0.5 mg (n = 288)
VEGF in age-related choroidal - At 2 years:
neovascularisation (IVAN) Bevacizumab 1.25 mg
(n = 254)
Ranibizumab 0.5 mg (n = 271)
4 LUCAS Berg (2015) Comparison of ranibizumab and O - Outcomes: Difference in
bevacizumab for neovascular Bevacizumab 1.25 mg BCVA
age-related macular (n = 184)
degeneration according to Ranibizumab 0.5 mg (n = 187)
LUCAS treat-and-extend - Serious adverse events:
protocol Bevacizumab 1.25 mg
(n = 220)
Ranibizumab 0.5 mg (n = 221)
Berg (2016) Ranibizumab or bevacizumab for (0] - Outcomes: Difference in

neovascular age-related macular
degeneration according to the

Bevacizumab 1.25 mg
(n = 167)

BCVA
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Table 3. Continued

No. Namet;)i;csllmcal Author (year) Title of article al\n/ellf}ti_is Interventions Olii:l:)nn?zs)
lucentis compared to avastin Ranibizumab 0.5 mg (n = 172)
study treat-and-extend protocol - Serious adverse events:
Bevacizumab 1.25 mg
(n = 220)
Ranibizumab 0.5 mg (n = 221)
5 CATT Martin (2011) Ranibizumab and bevacizumab for O  Bevacizumab 1.25 mg Mean change in
neovascular age-related macular (n = 265) visual acuity
degeneration Ranibizumab 0.5 mg (n = 284)
Martin (2012) Ranibizumab and bevacizumab for O  Bevacizumab 1.25 mg Mean change in
treatment of neovascular (n = 129) visual acuity
age-related macular Ranibizumab 0.5 mg (n = 134)
degeneration: 2-year results
6 PIER Regillo (2008) Randomized, double-masked, (0] Ranibizumab 0.5 mg (n = 61)  Mean change in
sham-controlled trial of Placebo (n = 63) BCVA
ranibizumab for neovascular
age-related macular
degeneration: PIER study year 1
7 GEFAL Kodgikian Ranibizumab versus bevacizumab (0] - Outcomes: Mean change in
(2013) for neovascular age-related Bevacizumab 1.25 mg visual acuity
macular degeneration: results (n = 191)
from the GEFAL noninferiority Ranibizumab 0.5 mg (n = 183)
randomized trial - Serious adverse events:
Bevacizumab 1.25 mg
(n = 246)
Ranibizumab 0.5 mg (n = 239)
8 NTR1704 Schauwvlieghe Comparing the effectiveness of O  Bevacizumab 1.25 mg Mean change in
(2016) bevacizumab to ranibizumab in (n = 161) BCVA
patients with exudative Ranibizumab 0.5 mg (n = 166)
age-related macular
degeneration
9 - Registration No.: Scholler (2014) Differences of frequency in (0] Bevacizumab 1.25 mg (n = 26) Dfference in the
EK-07-192-1007 administration of ranibizumab Ranibizumab 0.5 mg (n = 29) injection
- EudraCT No.: and bevacizumab in patients with frequencies of
2007-005157-33 neovascular AMD ranibizumab
and bevacizumab
10 NCT00710229 Krebs (2013) A randomised double-masked trial X  Bevacizumab 1.25 mg Mean change in
comparing the visual outcome (n = 154) BCVA
after treatment with ranibizumab Ranibizumab 0.5 mg (n = 163)
or bevacizumab in patients with
neovascular age-related macular
degeneration
11 ISRCTN73359806 Subramanian Bevacizumab vs ranibizumab for O  Bevacizumab 1.25 mg (n = 15) Visual acuity
(2010) age-related macular Ranibizumab 0.5 mg (n = 7)
degeneration: 1-year outcomes
of a prospective, double-masked
randomised clinical trial
12 Unknown (India)  Biswas (2011a) Comparative role of intravitreal (0] Bevacizumab 1.25 mg (n = 50) Change in BCVA
ranibizumab versus Ranibizumab 0.5 mg (n = 54) and CMT
bevacizumab in choroidal
neovascular membrane in
age-related macular
degeneration
Biswas (2011b) Comparing ranibizumab with X Bevacizumab 1.25 mg (n = 50) Change in BCVA
bevacizumab Ranibizumab 0.5 mg (n = 54) and CMT

VEGF = vascular endothelial growth factor; BCVA = best corrected visual acuity; ETDRS = early treatment diabetic retinopathy study;

AMD = age-related macular degeneration; CMT = central macular thickness.
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Table 4. Results of meta-analysis of anti-vascular endothelial growth factor for age-related macular degeneration

Drugs

Mean difference (95% CI)

QOdds ratio (95% CI)

Outcomes

Effect Mean in BCVA Ranibizumab vs.
Mean change in BCVA Ranibizumab vs.
Ranibizumab vs.

Increase of BCVA >ETDRs 15 letter  Ranibizumab vs.
Ranibizumab vs.

Ranibizumab vs.

Decrease of BCVA >ETDRs 15 letter Ranibizumab vs.
Ranibizumab vs.

Ranibizumab vs.

Safety Mortality Ranibizumab vs.

Arterial thromboembolic events

Venous thromboembolic events
Bacterial endophthalmitis
Increased intraocular pressure

Retinal detachment

Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.
Ranibizumab vs.

bevacizumab 0.33 (-1.29, 1.95) -
bevacizumab 0.08 (-1.74, 1.91) -
aflibercept -0.47 (-4.98, 4.04) -
bevacizumab - 0.99 (0.78, 1.26)
aflibercept - 1.02 (0.80, 1.30)
placebo - 4.25 (0.55, 32.62)
bevacizumab - 0.96 (0.66, 1.40)
aflibercept - 1.08 (0.71, 1.63)
placebo - 0.12 (0.08, 0.20)
bevacizumab - 0.90 (0.63, 1.28)
aflibercept - 0.62 (0.15, 2.59)
placebo - 0.99 (0.31, 3.11)
bevacizumab - 1.03 (0.70, 1.52)
aflibercept - 1.32 (0.66, 2.61)
placebo - 1.27 (0.48, 3.35)
bevacizumab - 0.71 (0.33, 1.56)
aflibercept - 3.01 (0.12, 74.18)
bevacizumab - 1.13 (0.41, 3.13)
aflibercept - 1.29 (0.34, 4.83)
bevacizumab - 0.19 (0.01, 3.95)
aflibercept - 3.10 (0.13, 76.15)
bevacizumab - 0.69 (0.13, 3.49)
aflibercept - 3.10 (0.32, 29.90)
placebo - 0.33 (0.01, 8.09)

CI = confidence interval; BCVA = best corrected visual acuity; ETDRS = early treatment diabetic retinopathy study.

Table 5. Results of network meta-analysis of anti-vascular endothelial growth factor

Comparator

Mean difference (95% CI)

Posteriori probability

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

1.18 (24.2, 21.2)

1.43 (-25.1, 28.6)
2.61 (-31.0, 39.1)

P (MD #0) = 0.5425
P (MD #0) = 0.4552
P (MD # 0) = 0.4490

CI = confidence interval; P = posteriori probability; MD = mean difference.
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Table 6. Results of network meta-analysis of anti-vascular endothelial growth factor: increase of BCVA >ETDRs 15 letter

Ranibizumab

1.01 (0.49-2.05)
1.02 (0.21-4.97)
5.83 (1.29-16.79)

Bevacizumab
1.01 (0.18-5.72)
5.82 (1.07-19.99)

Aflibercept

5.90 (0.59-34.83) Placebo

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

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

Ranibizumab

0.96 (0.17-7.75)
0.94 (0.17-5.23)
0.11 (0.01-1.31)

Bevacizumab
0.96 (0.35-1.93)
0.12 (0.01-0.68)

Aflibercept

0.12 (0.02-0.69) Placebo

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