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Abstract

IMPORTANCE—Intravitreous bevacizumab (0.25 to 0.625 mg) is increasingly used to treat type 

1 retinopathy of prematurity (ROP), but there remain concerns about systemic toxicity. A much 

lower dose may be effective while reducing systemic risk.
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OBJECTIVE—To find a dose of intravitreous bevacizumab that was lower than previously used 

for severe ROP, was effective in this study, and could be tested in future larger studies.

DESIGN, SETTING, AND PARTICIPANTS—Between May 2015 and September 2016, 61 

premature infants with type 1 ROP in 1 or both eyes were enrolled in a masked, multicenter, phase 

1 dose de-escalation study. One eye of 10 to 14 infants received 0.25 mg of intravitreous 

bevacizumab. If successful, the dose was reduced for the next group of infants (to 0.125 mg, then 

0.063 mg, and finally 0.031 mg). Diluted bevacizumab was delivered using 300 μL syringes with 

5/16-inch, 30-gauge fixed needles.

INTERVENTIONS—Bevacizumab injections at 0.25 mg, 0.125 mg, 0.063 mg, and 0.031 mg.

MAIN OUTCOMES AND MEASURES—Success was defined as improvement in preinjection 

plus disease or zone I stage 3 ROP by 5 days after injection or sooner, and no recurrence of type 1 

ROP or severe neovascularization requiring additional treatment within 4 weeks.

RESULTS—Fifty-eight of 61 enrolled infants had 4-week outcomes completed; mean birth 

weight was 709 g and mean gestational age was 24.9 weeks. Success was achieved in 11 of 11 

eyes at 0.25 mg, 14 of 14 eyes at 0.125 mg, 21 of 24 eyes at 0.063 mg, and 9 of 9 eyes at 0.031 

mg.

CONCLUSIONS AND RELEVANCE—A dose of bevacizumab as low as 0.031 mg was 

effective in 9 of 9 eyes in this phase 1 study and warrants further investigation. Identifying a lower 

effective dose of bevacizumab may reduce the risk for neurodevelopmental disability or 

detrimental effects on other organs.

Introduction

Retinopathy of prematurity (ROP) is a leading cause of childhood blindness worldwide.1 

Treatment for severe ROP by ablative therapy (usually laser) can significantly reduce the 

incidence of retinal detachment and blindness.2 Increasingly, drugs that block the bioactivity 

of vascular endothelial growth factor (VEGF) are administered by intravitreous injection to 

treat severe ROP, typically at about one-half the adult dose for macular degeneration. In the 

BEAT-ROP randomized trial, bevacizumab, 0.625 mg, was more effective than laser for the 

most severe type of ROP (zone I).3 However, intravitreous bevacizumab reaches the 

systemic circulation, with large persistent reductions in serum VEGF levels,4 raising 

concerns about potential systemic toxicity. Because VEGF is necessary for normal 

development of many tissues, including brain, lungs, bones, kidneys, and retina, blocking 

VEGF action could be detrimental to premature infants. In particular, there is concern that 

anti-VEGF drugs increase the risk for neurodevelopmental disability5 and delayed retinal 

vascularization necessitating longer outpatient follow-up. We conducted a masked, 

multicenter, dose de-escalation phase 1 study to determine whether a much lower dose of 

bevacizumab than previously used may be effective in treating severe ROP with the aim of 

reducing systemic risk without compromising benefit.
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Methods

After obtaining institutional review board approval from all participating institutions and 

written informed consent from parent(s), infants with severe ROP (type 1) in 1 or both eyes 

and no previous treatment were enrolled. For infants with bilateral type 1, the study eye was 

randomly selected. An intravitreous injection of bevacizumab, 0.25 mg, in 10 μL was given 

to the study eye using a 300-μL syringe with a 5/16-inch, 30-gauge fixed needle. Follow-up 

examinations were performed after injection at 1 day, 3 to 5 days (if not improved at day 1), 

and weekly for 4 weeks. Success was defined as improvement by 4 days or sooner and no 

recurrence of type 1 ROP or severe neovascularization requiring additional treatment within 

4 weeks. Up to 14 infants were treated to ensure there were at least 10 infants with 4-week 

outcomes. An independent data safety and monitoring committee reviewed the outcomes 

and determined the next bevacizumab dose to test in 10 to 14 infants based on the success 

proportion: dose reduced for 80% or greater success, dose repeated for 70% to less than 80% 

success, and dose increased or the study ended for less than 70% success. Three dose 

reductions were evaluated, with each one-half the previous dose concentration (0.125 mg, 

0.063 mg, and 0.031 mg each in 10 μL, diluted with normal saline). If the nonstudy eye also 

required treatment, then the last dose found to be effective in the study was used (ie, 1 dose 

higher than the study eye dose).

Results

Fifty-eight of 61 enrolled infants had 4-week outcomes completed; mean birth weight was 

709 g and mean gestational age was 24.9 weeks. Results are shown stratified by ROP 

subtype and dose for study eyes (Table 1) and fellow eyes (Table 2). Success was achieved in 

11 of 11 eyes at 0.25 mg, 14 of 14 eyes at 0.125 mg, and 21 of 24 eyes at 0.063 mg. Even at 

the lowest dose of 0.031 mg, success was achieved in 9 of 9 eyes.

Discussion

Advantages of anti-VEGF therapy over laser include relative ease of administration, more 

rapid improvement of ROP, less myopia,6 and vascular growth toward the retinal periphery 

that might lead to better peripheral vision.3 A lower dose may reduce the risk for 

neurodevelopmental disability or detrimental effects on other organs. A limitation of this 

study was that the sample size was small; therefore, the true success rate may be much 

lower. We are following up study participants beyond 4 weeks and will report recurrence 

rates and long-term outcomes.

Conclusions

We found that a dose of bevacizumab as low as 0.031 mg, or 5% of the dose used in the 

BEAT-ROP trial,3 was effective in 9 of 9 eyes. Further investigation is warranted to 

determine the optimal dose for these fragile premature infants and to assess effectiveness 

and systemic safety in a larger, long-term trial.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question

Could a lower dose of intravitreous bevacizumab effectively treat severe retinopathy of 

prematurity?

Findings

In this masked phase 1 dose de-escalation study, premature infants with type 1 

retinopathy of prematurity were treated with bevacizumab. Success, defined as 

improvement by 5 days and no recurrence requiring additional treatment within 4 weeks, 

was achieved in 11 of 11 eyes at 0.25 mg, 14 of 14 eyes at 0.125 mg, 21 of 24 eyes at 

0.063 mg, and 9 of 9 eyes at 0.031 mg of bevacizumab.

Meaning

A dose of bevacizumab as low as 0.031 mg was effective in this study, and further 

investigation is needed to determine the optimal dose and assess effectiveness and 

systemic safety.
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