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Intravitreal bevacizumab as single drug therapy for
retinopathy of prematurity in 12 patients
Aldo Bancalari M., M.D.,a Ricardo Schade Y., M.D.,b Rubén Peña Z., M.D.,c Nicolás Pavez P., M.D.d
ABSTRACT
Ophthalmological outcomes in a series of children with retinopathy
of prematurity (ROP) in the threshold stage treated with intravitreal
bevacizumab are reported.
Twelve very low birth weight (VLBW) preterm infants who
were administered intravitreal bevacizumab as monotherapy for
retinopathy of prematurity in the threshold stage and in whom
standard laser photocoagulation therapy was contraindicated were
evaluated. Ophthalmological examinations were carried out and
response to treatment, second interventions, and complications
were evaluated.
The gestational age of these patients was 26.3 ± 1.8 weeks and their
birth weight was 845 ± 153 g. A good response was observed in
eight cases, while four patients required to be reintervened with
laser photocoagulation. No immediate complications were detected
and there were no deaths.
Key words: retinopathy of prematurity, intravitreal injections,
bevacizumab.
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INTRODUCTION
Retinopathy of prematurity (ROP) is a
proliferative disorder of the developing retinal
vasculature. It is the main cause of blindness
in children, both in developed and developing
countries.1 In a study conducted in Chile, it was
shown that ROP was the main cause of childhood
blindness.2 The lower the birth weight and the
gestational age, the higher the incidence of this
disorder.3
ROP pathogenesis occurs in two phases;
phase I is characterized by hyperoxia in the retinal
artery and low circulating levels of the vascular
endothelial growth factor (VEGF), followed
by phase II in which there is hypoxia-induced
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vascular proliferation, and high VEGF levels. 4
The use of VEGF inhibitors, like the monoclonal
antibody bevacizumab, has shown promising
results in the treatment of retinopathy in the
threshold stage.5
Bevacizumab has been approved by the US
Food and Drug Administration (FDA) for the
treatment of some types of cancer; but it has not
been approved for the treatment of ROP yet. 6
Given its mechanism of action, this drug has been
used as monotherapy for ROP in the threshold
stage or as adjuvant therapy in addition to laser
photocoagulation (LPC).5,6
It is worth mentioning that the standard
treatment for ROP is LPC, which might give
rise to complications such as burns to the cornea
or iris, retinal bleeding and hyphema.7 This has
led to the search of new treatment options in
selected cases.
OBJECTIVE
To present the ophthalmological results
related to the administration of intravitreal
bevacizumab in a series of preterm newborn
infants with retinopathy in the threshold stage.
MATERIAL AND METHODS
From January 2008 to December 2012, medical
records of very low birth weight (VLBW) preterm
infants to whom bevacizumab (Avastin ®) had
been administered were analyzed. This drug was
used for the treatment of ROP in the threshold
stage and for not being able to use the standard
LPC in the first place because of the following
conditions: incomplete dilation because of rubeosis
iridis, disease in the posterior segment of the eye,
and contraindication to general anesthesia due
to instability of the premature infant. In our site,
the use of bevacizumab has been approved by
the Ethics Committee in the above mentioned
selected cases of ROP. A written informed consent
was obtained from all newborn infants’ parents
before starting treatment and the indication,
administration route and potential drug
complications were explained to them.
The eye examination was started at 4 weeks
after birth, by indirect ophthalmology technique,
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and check-ups were performed once a week.
ROP was classified as per the International
Classification of Retinopathy. 8 Candidates for
treatment were those infants whose retinopathy
was on stage 3 plus (+) and on stage 2 plus when
there was posterior zone I or II involvement.
Newborn infants (NBIs) sedation was done with
phentanile and a topical anesthetic, proparacaine
hydrochloride, was used for the eyeball. The dosage
of 0.625 mg bevacizumab was injected through
the pars plana at 2 mm from the limbus (Figure 1).
After the procedure, antibiotic prophylaxis with eye
drops (tobramycin/dexamethasone) every 3 hours
for 3 days was administered. Serial eye check-ups
were done the day after and then on a weekly basis
until 3 months of age, and on a monthly basis until
reaching the adjusted age of 1 year old. The drug
was administered in the Neonatology Unit and the
overall and neurologic follow-up was done as per the
national care plan for newborn infants.
Response to treatment, complications related to
treatment use, such as hyphema, endophthalmitis
or retinal detachment, and the need to reintervene
were evaluated in each patient.
Those patients whose condition worsened
or who stayed on posterior stage 2+ or 3 after
having administered intravitreal bevacizumab
were considered candidates for reintervention
with LPC.
RESULTS
Twelve VLBW infants with an average ±
SD gestational age and birth weight of 26.3 ±
1.8 weeks and 845 ± 153 g, respectively, were

Figure 1. Intravitreal administration of bevacizumab in the
Neonatology Unit

treated. Average ± SD postnatal age at the time of
bevacizumab administration was 7.8 ± 2.1 weeks.
Sex distribution was similar. Individualized
demographic data for each newborn infant are
presented in Table 1. The earliest bevacizumab
administration was at 4 weeks old, which
corresponds to the heaviest NBI (1120 g), and the
latest one was at 10 weeks old in the NBI whose
birth weight was 680 g (patient 3).
At the time of administering bevacizumab, 8
of the 12 patients were on stage 3+ ROP (Table
1) and the remaining 4 were on stage 2+. One of
the evaluated newborn infants developed retinal
bleeding (patient 1). II was the most affected in 8
out of the 12 cases.
Of all newborn infants who were treated with
bevacizumab, 4 required further treatment with
LPC (Table 1). Reinterventions were necessary
because ROP progressed to stage 3, having
previously documented a regression phase to
stage 1. In the 8 remaining patients, progress was
satisfactory and no further interventions were
required.
When performing serial eye examinations, no
complications like hyphema, endophthalmitis,
retinal detachment nor cataracts were found.
However, in the follow-up at one year, patient
10 (Table 1) showed vascular tortuosity with mild
macular traction in the right eye. There were no
deaths among studied children.
DISCUSSION
In our series, treatment with bevacizumab
was started in 2008 with the purpose of treating
patients diagnosed with ROP in the threshold
stage who were not adequate to receive laser
photocoagulation at the time it was indicated. It
should be noted that the standard treatment for
ROP in the threshold stage is LPC; however, the
use of VEGF inhibitors, like bevacizumab, has
shown promising results in selected cases.9
From a pathophysiological standpoint,
retinopathy of prematurity is characterized
by vascular proliferation promoted by high
levels of VEGF; therefore, w h e n using an
inhibitor of this molecule, the aim is to conduct
a treatment directed against the mechanism of
disease production.10 The intravitreal injection
of bevacizumab is a less aggressive procedure
on the retina since it prevents peripheral retinal
destruction as the one that occurs with the use
of laser.11
Recently, the first prospective multicenter
randomized clinical trial was published in
150 patients, comparing the effectiveness of
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Table 1. Demographic characteristics and involvement of patients with retinopathy of prematurity treated with bevacizumab
Patient GA* (weeks) Sex
1

26

Weight (g) Stage

F

850

3+

Zone GA at the time of treatment (weeks)
2

36

Treatment

Reintervention

Bevacizumab

2

27

F

900

3+

2

35

Bevacizumab

3

26

M

680

3+

3

36

Bevacizumab

4

25

F

1120

2+

2

29

Bevacizumab

5

26

F

900

2+

2

34

Bevacizumab

6

25

M

720

3+

2

35

Bevacizumab

7

31

F

1020

2+

1

36

Bevacizumab

8

24

F

610

3+

2

32

Bevacizumab

9

26

M

980

2+

1

35

Bevacizumab

10

27

M

890

3+

2

32

Bevacizumab

11

25

M

780

3+

2

36

Bevacizumab

12

28

M

680

3+

2

35

Bevacizumab

Laser

Laser

Laser

Laser

* GA: gestational age; g: grams.

bevacizumab versus laser photocoagulation
therapy in stage 3+ ROP. 5 This clinical trial
showed a 4% recurrence rate with bevacizumab
as single drug therapy and a 22% in the group
treated with LPC, a statistically significant
difference.5 In this study, the dose of bevacizumab
was similar to the one used in our series
(0.625 mg).
Very few complications have been reported
regarding the use of bevacizumab. Some of these
complications include hyphema, endophthalmitis,
retinal detachment, or cataracts. 12 Such
complications were not observed in our patients.
Given the angiogenic role of VEGF, that
is necessary for developing new structures,
among which are the central nervous system
and pulmonary alveolar development, 13 it is
important to conduct new studies with the followup of these patients to favor the use of intravitreal
bevacizumab in ROP.
In spite of not having enough information
to recommend its use, intravitreal bevacizumab
treatment for ROP in the threshold stage could be
better than LPC.5,14 This therapy would be more
specific according to the disease pathogenesis,
with less visual field loss and the ease to use only
local anesthesia. 15 However, it is necessary to
perform mid- and long-term follow-up of patients
treated with bevacizumab so as to evaluate
possible local and systemic effects.

CONCLUSIONS
In our cases, none of the patients treated with
intravitreal bevacizumab developed immediate
ocular complications. A satisfactory response
to monotherapy was observed in 8 out the
12 infants.n
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