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Abstract

, Judy E. Kim, MD?8, and Geoffrey G. Emerson, MD, PhD’,

Purpose: To understand the environmental burden associated with intravitreal (IVT) injections and propose actionable solutions to
mitigate this impact. Methods: An analysis of current IVT injection practices was conducted, focusing on packaging waste, energy
consumption, the carbon footprint, and disposal processes. Data on the environmental footprint of IVT injections were collected
from the literature and industry reports. Sustainable practices were evaluated for their feasibility and impact on reducing waste
and emissions. Industry efforts to address these environmental concerns were also surveyed. Results: This study found that the
packaging of IVT injection medications, especially brand-name drugs, generates considerable waste. In addition, transportation
and storage of these medications substantially contribute to carbon emissions. Implementing take-back programs, reducing
packaging size, and using reusable or biodegradable coolers could significantly decrease waste. Adopting multidose packaging
and streamlining injection practices can reduce both waste and costs. Sustainable practices have the potential for considerable
environmental and economic benefits without compromising patient care. Conclusions: Addressing the environmental burden
of IVT injections requires a multifaceted approach involving many different parties. Collaboration among retina specialists,
industry partners, and stakeholders is essential to foster sustainable practices, reduce waste, and minimize carbon emissions.

This effort will ensure that our commitment to patient care matches our commitment to environmental stewardship.
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Intravitreal (IVT) injections are a cornerstone of retina care and
the most frequently performed intraocular procedure worldwide,
with an estimated 15 million IVT injections performed annually
in the United States alone."> This number is expected to surge as
the population ages and with emerging IVT injection therapies.
As retina specialists, we witness firsthand the transformative
power of these injections in preserving sight and enhancing
quality of life. However, with widespread use comes significant
environmental burden, in particular in the realm of packaging
waste and carbon emissions related to transportation, climate-
controlled storage, and disposal of medications and packaging.
Although our focus as retina specialists lies in patient care, we
also acknowledge the wider implications of climate change for
global health. Climate change exacerbates respiratory diseases,
increases food-borne and water-borne illnesses, and facilitates the
spread of infectious diseases, disproportionately affecting vulner-
able populations.>> The World Health Organization advocates
proactive initiatives that reduce waste, minimize carbon emis-
sions, and build a more sustainable future. Ophthalmologists have

responded with remarkable efforts to promote sustainability. Most
notably, EyeSustain is a global coalition of eye societies, organi-
zations, and ophthalmologists who are committed to making
healthcare delivery more sustainable—both economically
and environmentally. EyeSustain now has more than 50 global
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member society partners who have incorporated sustainability
into their educational programming. We draw inspiration from
these initiatives and recognize the interconnectedness of sustain-
able healthcare practices across specialties.

Although focused on IVT injections, this position statement
serves as a call to action, not just to our fellow retina specialists
and staff, but also to the manufacturers and distributors whose
products and services influence our daily work. Our goal is
to foster collective responsibility and a strong commitment to
change. As stewards of sight, we must also become stewards of
our planet, ensuring both clear vision and a clear conscience for
future generations.

Reducing Packaging Waste in Intravitreal
Injections

IVT injections are encased in excessive layers of packaging, bur-
dening our healthcare system and exacerbating environmental
challenges.® Each injection arrives individually packaged in a
box with multiple additional layers, such as clamshell containers
housing the medication, vials of medication, accompanying
syringes and needles for non-prefilled syringe drugs, as well as
an instruction for use (IFU) document. Packaging differs signifi-
cantly among drug formulations; brand-name drugs usually have
more packaging layers than compounded bevacizumab, which is
often more efficiently packaged by a compounding pharmacy.

Retina specialists purchase IVT injections in bulk yet receive
separate IFUs for each individual injection, resulting in substan-
tial, unnecessary waste. These large, redundant, and unneces-
sary paper pamphlets undergo refrigeration with the medication
and are subsequently recycled or discarded, often without being
opened. We strongly urge manufacturers to switch to electronic
IFUs, in accordance with the American Academy of Ophthal-
mology, American Society of Cataract and Refractive Surgery,
European Society of Cataract and Refractive Surgeons, and
EyeSustain 2023 joint position paper on electronic IFUs.”

The transportation of medications also produces significant
landfill waste, amounting to 190 g per IVT injection.® Smaller
packaging that uses compostable (or recyclable) materials and
take-back programs for containers and cold packs have been
proposed as ideas to reduce procurement waste, and leading
manufacturers are beginning to adopt these practices.® In addi-
tion to the environmental benefits, decreasing waste can also
have significant cost-saving implications.’!!

Methods of Performing Intravitreal
Injections

Single-use materials, such as eyelid speculums, gloves, drapes,
and masks, are major contributors to medical waste in IVT
injections. The rationale of single-use items is often to prevent
endophthalmitis. However, sterility and low infection rates can
be maintained with many multiuse items without significantly
adding to the ecological burden of healthcare.!? This has been
well-documented in the comparison of post cataract surgery
endophthalmitis rates at Aravind Eye Hospital (0.02% with

intracameral antibiotics and 0.04% without), where most sup-
plies are reused, with the endophthalmitis rates after cataract
surgery in the US.!314

Studies have quantified physician preferences as well as infec-
tion rates associated with additional items used in IVT injection
procedures, including masks,'>!® drapes,!” sterile gloves,'® non-
sterile gloves,!? speculums,'®* and antibiotic prophylaxis.!®2!-24
In choosing the necessary items for each injection procedure, we
should consider the environmental impact of unnecessary waste,
which is multiplied by our high IVT injection volumes. Despite
the plethora of potential IVT injection administration techniques,
the strongest evidence against the risk for endophthalmitis per-
tains to the use of topical antisepsis and eyelid retraction from the
injection site.?>?® We encourage our colleagues to reevaluate the
necessity of each IVT injection step and supply item, aiming to
eliminate those that may be unnecessary without compromising
the safety of patients or medical staff.

Treatment Burden and Carbon Footprint

Research underscores that patient travel accounts for approxi-
mately 77% of carbon emissions associated with IVT injections.?’
Recurring IVT injection treatments for chronic conditions such as
macular degeneration and diabetic macular edema result in fre-
quent travel, clinic burden, and environmental impact. Gene ther-
apy and other more durable treatments offer promise for alleviating
the burden related to frequent patient visits.

Monetary Benefits of Sustainable Practices

The transition to sustainable packaging and practices offers not
only ecological advantages but also financial benefits. By reduc-
ing waste, healthcare institutions can realize significant cost sav-
ings while diminishing their environmental footprint.*~'' Fewer
expenses are associated with disposal, waste management, and
procurement of single-use materials. Embracing multidose pack-
aging and reusable tools represents a cost-effective approach ben-
efiting physicians, healthcare systems, and industry. Sustainability,
therefore, becomes a path to both environmental responsibility
and fiscal prudence.

Role of Industry Stakeholders

Manufacturers, distributors, and pharmaceutical companies play
a pivotal role in the innovation, production, packaging, and deliv-
ery of medications and are essential partners in reducing waste
and carbon emissions. Many of these companies have already
shown their commitment to more sustainable practices.” We
invite our industry partners to engage in a collaborative dialogue
to improve sustainability.

Highest Priorities

As we navigate the goal of reducing IVT injection waste, sev-
eral promising strategies emerge. These possibilities will lessen
the environmental burden and harmonize with patient care and
economic prudence.
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e Reusable/biodegradable coolers. A fundamental ele-
ment in the transportation of medications is the use of
cold packs and coolers. We must acknowledge the impact
of these single-use, often nonbiodegradable materials on
our environment and continue to explore feasible alter-
natives.?® Some companies are beginning to adopt reus-
able or biodegradable coolers for shipping medications
or using take-back programs, thereby reducing the envi-
ronmental footprint. Distributors who are still shipping
product in single-use Styrofoam coolers should consider
joining in this trend.

e Packaging modifications. Streamlining clamshell con-
tainer design can markedly reduce waste.® Certain man-
ufacturers have made significant design modifications,
and we encourage industry-wide adoption of these prac-
tices. Transitioning from individual dose packaging to
multidose packaging offers another opportunity to mini-
mize waste. Bulk packaging, which is used by many
compounding pharmacies, would reduce packaging vol-
ume, improve shipping efficiency, and decrease costs.
In addition, multidose packaging could eliminate the
need for an IFU to be included with each injection, fur-
ther reducing waste.

e Self-reflection and simplification. Retina specialists
should conduct a critical self-assessment of IVT injection
techniques and surgical instrument use with the goal of
reducing redundant or sparingly used items.>’ Stream-
lining our process, however, must not compromise safety
or patient care.

Conclusions

Retina specialists, staff, and industry stakeholders can work
together to reduce carbon emissions and the ecological footprint.
Through initiatives such as take-back programs, reusable or
compostable packaging, downsized containers, and multidose
options, we can cut healthcare costs while contributing to a more
responsible healthcare ecosystem. The American Society of
Retina Specialists has established a Sustainability Committee to
help identify areas for potential change. In closing, we urge ret-
ina specialists to likewise seek opportunities to reduce waste.
Together, we forge a path toward a future in which patient care
and environmental sustainability go hand in hand.
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