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1. Introduction

There is considerable variation in practice when giving intravitreal injections (IVI), which are
now the most common procedure in ophthalmology. Any unnecessary use of disposable
items increases costs and worsens the environmental impact. We wish to support clinicians
in minimising the consumable items that they use for IVI while maintaining safety and quality.

These guidelines will be continually developed and built upon using an evidence-based
approach to identify best practice to reduce both waste and the cost of ophthalmic
procedures for patients, hospitals, practices and insurers, without compromise to patient
care.

It is important that all clinical decisions prioritise safety and consider the needs of the patient.
There will be some patients for whom the least environmentally impactful options are
unsuitable, or increase risk, and for these patients their clinical safety must come first.

We also acknowledge that the greatest impacts on the sustainability of healthcare occur at a
higher level than the immediate practice decisions made by ophthalmologists. For example:
reducing packaging, facilitating re-usable items, increasing renewable energy use, effective
recycling, are all system-level changes that require advocacy.

2. Recommendations
Protective equipment and setting
Best practice More wasteful Notes

Gowns, head cover, shoe
covers, disposable bed and

Mask for injector only pillow covers, and use of PPE 01
by other people
Office or procedure room Injections in an operating 02
theatre for every case
Anaesthetic considerations
Best practice More wasteful Notes
When |nJe.cted anaegthetlc r.eqwred, A separate vial for each case 03
use one vial for multiple patients
Multi-use bottles of topical One separate single-use sterile 04
anaesthetics minim per case
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Injection considerations

Best practice More wasteful Notes
Re-usable speculum or caliper, if Single use disposable speculum 05
required and caliper for every case

No drape Single-use sterile drapes 06

Postoperative care
Best practice More wasteful Notes

Topical antibiotics given

. 07
routinely

No topical antibiotic drops

The RANZCO Sustainability Committee is seeking feedback from ophthalmologists and
managers about areas where waste is problematic and can be improved. Please reach out
to us with suggestions: sustainability@ranzco.edu.

3. Notes/References

01 Personal protective equipment: The World Health Organisation recommends
gloves for all procedures involving mucous membrane contact (WHO 2009) and
retrospective analysis suggested a higher endophthalmitis rate when no gloves were
worn (Stem et al 2019). The gloves probably do not have to be sterile or single use
(DOS guidelines 2021). Masks for injectors, and/or strict no-speaking protocols,
have been recommended because frequently the organisms causing endophthalmitis
are oral flora (Wen et al 2011, Doshi et al 2012; Garg et al 2015; Patel et al 2021a;
Lam et al 2021). Patients should perhaps not wear masks during the procedure, or
should check they are well sealed, as warm air from the mouth is directed onto the
eye (Hadayer et al 2020; Patel et al 2021b), but patient face masking was not
associated with increased risk in one large study (Patel et al 2021c). There is no
evidence to support the use of other personal protective equipment for VI, such as
gowns, shoe covers, or head covers.
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Stem MS, Rao P, Lee IJ, et al. Predictors of endophthalmitis after intravitreal injection: a
multivariable analysis based on injection protocol and povidone iodine strength. Ophthalmol
Retina. 2019;3(1):3-7. doi:10.1016/j.oret.2018.09.013

Wen JC, McCannel CA, Mochon AB, Garner OB. Bacterial dispersal associated with speech
in the setting of intravitreous injections. Arch Ophthalmol 2011;129:1551-1554. doi:
10.1001/ARCHOPHTHALMOL.2011.22788.

WHO guidelines on hand hygiene 2009 [accessed Sep 2023]
https://apps.who.int/iris/bitstream/handle/10665/44102/9789241597906 _eng.pdf?sequence=
1&isAllowed=y&ua=1

02 Setting: Operating theatres have potential safety advantages for IVI, but they
require more staff, costs, and equipment. Filtered air flow systems were not found to
reduce infection rates in a multicentre study (Dossarps et al 2015). There are
differences in IVI setting between countries due to regulation and funding patterns,
and in Europe where an operating theatre setting was standard, very low
endophthalmitis rates were reported (Freiberg et al 2017). Two smaller studies
directly comparing infection rates between operating theatre and clinic offices had
opposite results (Abell et al 2012, Tabandeh et al 2014), and a large metanalysis
reviewing more than 1.2 million IVI in different settings found no difference in 1VI
rates (Li et al 2021). Widespread guidance, including the Euretina consensus panel,
concluded that an office or procedure room is safe and appropriate for VI
(Grzybowski et al 2018, Avery et al 2014).
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10.1159/000486145

Li T, Sun J, Min J et al. Safety of Receiving Anti-Vascular Endothelial Growth Factor
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03 Multiuse vials of lignocaine: There is no gold standard for VI anaesthesia, and as
there are several suitable options, patient preference is perhaps the most relevant
factor (Han et al 2020, Lam et al 2021). Subconjunctival injection is effective
anaesthesia and may reduce infection rate (Tustin et al 2014); while viscous
lignocaine gel may be associated with more infections, perhaps by affecting
penetration of antiseptic (Stem et al 2019). If viscous gel anaesthetic is to be used,
applying antiseptic both before and after gel application is advised (Singh et al 2022).
While there has been a cluster of endophthalmitis from drawing multiple
bevacizumab injections from a common vial (Khan et al 2016), the antiseptic effect of
lignocaine and the extraocular nature of these subconjunctival anaesthetic injections
means that drawing multiple injections from one vial is a safe and widespread
practice (Tustin et al 2014, Lee et al 2023)
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10.1111/ce0.14280

Tustin A, Kim SJ, Chomsky A, et al. Antibacterial properties of 2% lidocaine and reduced
rate of endophthalmitis after intravitreal injection. Retina. 2014;34(5):935-942.
doi:10.1097/IAE.0000000000000014

Singh R, Davoudi S, Ness S. Preventive factors, diagnosis, and management of injection-
related endophthalmitis: a literature review. Graefes Arch Clin Exp Ophthalmol. 2022
Aug;260(8):2399-2416. doi: 10.1007/s00417-022-05607-8

04

Multi-use topical medications (mydriatics, anaesthetics, antibiotics, anti-
inflammatories) are recommended by a joint statement from American Academy of
Ophthalmology (AAO), American Society of Cataract and Refractive Surgeons,
American Glaucoma Society, and Outpatient Ophthalmic Surgery Society. This
statement outlines the vast amount of wasted medication in ophthalmic surgery, and
how this contributes to shortages, costs, and emissions. Multi-use topical
medications did not affect the rate of endophthalmitis in two large studies from Utah,
and analysis of eye drop technique showed that multi-use bottles can be used
without contamination. The American Society of Ophthalmic Registered Nurses has
produced a protocol for administration of multi-use eye drops, and if the bottle tip is
contaminated the bottle should be discarded. Bottles that have been used and
stored safely do not need to be discarded after one month. In situations where
patients receive their first drop of postoperative medications in the surgical facility,
the same bottle should be taken home for use by the patient, rather than requiring
them to get drops dispensed from a pharmacy.
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Ophthalmic Instrument Cleaning and Sterilization (OICS) Task Force 2022 Reducing Topical
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American Glaucoma Society, and Outpatient Ophthalmic Surgery Society.

05

Speculum and calliper: It is important that the injection is delivered safely through
the pars plana, and without the eyelids and eyelashes touching the needle. Some
injectors achieve this by manually retracting the eyelids, and estimating the 3.5 or
4mm distance from the limbus, others use a speculum to control the lids and a
calliper to measure the distance (Lam et al 2021). The Euretina guidelines
recommended a sterile speculum (Grzybowski et al 2018). While there are several
papers discussing the relevant comfort and patient preference of different lid
retraction and injection techniques only one paper discusses the risk of
endophthalmitis (reporting 3 in 10,164, which is an intermediate rate; Fineman et al
2013). Ongoing studies will report on the safety of injection without speculum or
calliper. If a speculum or calliper are the preference of the injector, they should be
sterile and reusabile.
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06 Drapes for IVI: An American expert consensus panel argued that drapes are
optional as there is no evidence of benefit in reducing infection (Avery et al 2014),
and because application and removal of the drape is one of the less pleasant aspects
for patients (Tailor et al 2011). A review of plastic adhesive drapes to prevent
infections in any type of surgery did not find strong supportive evidence (Webster &
Alghamdi 2015). These conclusions were supported by the Euretina expert panel
(Grzybowski et al 2018), the DOS guidelines (2021), and a recent revised expert
review (Singh et al 2022).

References

Webster J, Alghamdi A. Use of plastic adhesive drapes during surgery for preventing
surgical site infection. Cochrane Database Syst Rev. 2015;2015(4):CD006353. doi:
10.1002/14651858.CD006353.pub4.

Tailor R, Beasley R, Yang Y, Narendran N. Evaluation of patients' experiences at different
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07 Antibiotic prophylaxis: The American and Euretina guidelines both make it clear
that antibiotics should not be used before, during or after IVI procedures (Avery et al
2014, Grzybowski et al 2018). This is based on a number of large cohort studies
showing no benefit in preventing endophthalmitis, and potentially an increased risk
with antibiotic prophylaxis (Bhatt et al 2011, Bhavsar et al 2012, Cheung et al 2012,
Storey et al 2014, Torre-Costa et al 2021) and then confirmed with subsequent meta-
analyses and systematic reviews (Benoist d’Azy et al 2016, Hunyor et al 2018,
Menchini et al 2018, Reibaldi et al 2018). There is a measurable effect of regular
topical antibiotics from IVI on the resistance of ocular flora, suggesting that this
intervention would be harmful to broader public health objectives (Kim et al 2010,
Kim & Toma 2011, Milder et al 2012). This has been formalised in the AAO
Choosing Wisely advice to ophthalmologists
(https://www.aao.org/education/choosing-wisely) and the AAO Learning System on
IVI.
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