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The UK practice of Anti-VEGF therapy for treatment of retinopathy
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A British Ophthalmic Surveillance Unit study showed 8%
of babies treated for retinopathy of prematurity (ROP) had
off-label anti-vascular endothelial growth factor (VEGF)
used as a first line treatment between 2013 and 2014 [1].
The evidence for anti-VEGF use, both Ranibizumab
(Lucentis®, Novartis, Basel, Switzerland) and Bevacizumab
(Avastin, Roche, Genentech, USA), is seen within the
BEAT-ROP and RAINBOW studies [2, 3], but this is not
yet reflected in the Royal College of Ophthalmology ROP
treatment guidelines [4].

In adults there is consensus on the intravitreal injection
(IVI) administration technique [5], but there is significantly
less clarity in the neonatal setting. In the absence of any
formal guidelines, we performed a UK wide survey of ROP
clinicians to summarise the techniques used by experts
nationally. We hope these responses can contribute to a
summary of standard practice and identify areas where
formal guidance is needed.

All members of the ROP special interest group (SIG), an
established national database of ROP screeners, were sent a
questionnaire in September 2019. 23 responses were
received reporting IVI anti-VEGF therapy for the treatment
of ROP in 14 units. No unit treated more than 16 eyes with

anti-VEGF over a 12-month period, and 8 units (57%)
treated <5 eyes in the same period. Anti-VEGF is used as
monotherapy or in combination with laser, but 11/13 units
(85%, one unit did not provide a response) used anti-VEGF
as a primary therapy in less than a third of cases, whilst two
units provided primary anti-VEGF therapy in over 80%
of cases.

Two units (14%) regularly perform the procedure in
theatre under general anaesthetic. Five units (36%) use
topical anaesthesia alone and seven units (50%) use intra-
venous or oral sedation. 12/14 units (86%) perform IVI in
the neonatal unit: either in a treatment room (five units), or
in a bay (four units), or both (three units). An injection
volume of 0.025 ml is administered by 11 units (79%), with
the remaining three units delivering 0.01 ml, 0.02 ml or
0.05 ml. Nine units (64%) use half the adult drug dose,
whereas the other units use between 1/8th and 1/4th. Ten
units (71%) have a local protocol for the procedure.

Across the UK there were clear variations in the IVI
technique itself. Regarding the site of injection, the distance
behind the limbus ranged from 1 to 3 mm, with a mode of
1.5 mm (six units of 13 who provided this information,
46%). The quadrant injected, where specified, included
nasal, inferior, medial, temporal or varied depending on
ease of access. The direction of travel of the needle included
parallel to the medial orbital wall and toward the optic disc.
One participant specified the needle is advanced 3 mm into
the vitreous cavity.

Additional variances in the IVI technique between neo-
nates and adults include: fixation of the globe in primary
position with forceps, a two-person technique with a second
person pushing the plunger on the syringe once in position
and guarding of the entry point with a sterile cotton bud on
needle withdrawal. Two units specified having a member of
the neonatal team present during the procedure. Immedi-
ately post-IVI six (43%) units reported checking intraocular
pressure and/or performing indirect ophthalmoscopy to
assess for central retinal artery perfusion, with the option of
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anterior chamber paracentesis if required. One unit routinely
performs ocular massage post-procedure.

Regarding post-IVI management, 12 units (86%) pre-
scribe post-operative topical antibiotics. The first review
post-op ranged from next day (8 units, 57%) to 1-week
post-procedure (4 units, 29%). Half of the units had a
guideline for monitoring and/or management of endoph-
thalmitis. Complications were rare, with one report of
vitreous haemorrhage and one case of corneal clouding.

Consent is an important aspect of the treatment process,
especially as the evidence base for anti-VEGF IVI in neo-
nates is not as robust as in adults. Generally, the ophthalmic
complications discussed for neonatal anti-VEGF mirrored
those typically discussed with adults. There is some varia-
bility in the discussion of possible systemic side effects,
however 11 units (79%) consent for adverse neurodeve-
lopmental outcome (Table 1).

Conclusion

This survey demonstrates that there is significant variance in
the specifics of neonatal anti-VEGF injection across the
UK, although there are many similarities to the technique
used in adults. Key factors are the anatomical differences

between the two groups. The newborn pars plana is
underdeveloped and in term babies around 1.7 mm. Also the
lens takes up a relatively larger volume within the globe
with a transverse diameter of 6.5 mm and antero-posterior
diameter of 3 mm in the newborn [6, 7]. This necessitates a
more posterior angulation of the needle to avoid lens touch.
An iatrogenic cataract in this group often necessitates
challenging surgical intervention, which increases the risk
of further sight-threatening complications including aphakic
glaucoma [8]. Despite a smaller globe, Obata et al.,
2019 suggest that IOP does not necessarily need checking
after IVI in neonates when a volume of 0.025 ml is admi-
nistered [9]. The dose of anti-VEGF needs to balance the
risks of potential systemic side effects, (which are not fully
understood), to the intraocular benefit [10–12]. There
remains uncertainty in how exactly to adapt the adult IVI
technique for neonates. It is worth noting that the pre-filled
Lucentis syringes allow a dose of 0.02 ml containing 0.02
mg ranibizumab to be delivered without reconstitution of
the drug.

Neonatal IVI procedures are still performed infrequently,
therefore there is limited data on complications and their
management. We are aware of four reported cases of
endophthalmitis [13–16]. Although the use of povidone-
iodine, masks and a speculum reduce the risk of endoph-
thalmitis [17, 18], the routine use of post-operative anti-
biotics is less clear. In adults the literature suggests no
benefit and possibly increased risk of endophthalmitis with
prophylactic antibiotics [19]. Moorfields found huge
variability in the treatment of paediatric exogenous
endophthalmitis within cases treated at the hospital over a 7
year period [20], and have subsequently developed a pro-
tocol for paediatric endophthalmitis with covers manage-
ment in neonates [21].

Given the lack of consensus demonstrated in this survey,
we recommend a need for formal guidelines to standardise
practice and provide a framework for clinical audit to help
improve outcomes.
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Risk of treatment No. of units
including in
consent

%. of units
including in
consent

Local risk

Need for further treatment 14 100

Endophthalmitis 14 100

Loss of vision 13 93

Cataract 13 93

Haemorrhage 12 86

Retinal detachment 10 71

Ocular hypertension 5 36

Subconjunctival haemorrhage 4 29

Uveitis 1 7

Corneal opacity 0 0

Systemic risk

Adverse neurodevelopmental
outcome

11 79

Adverse effects on lung
development/function

6 43

Stroke 3 21

Systemic side effects not
known/uncertain

2 14

Myocardial dysfunction 1 7
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