Approaches for greening endoscopy

and reducing waste
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Climate change represents a global
crisis and a major menace to the future
of the environment and humanity.
Notably, the healthcare sector is
responsible for 4.4% of the global
carbon footprint." Nonetheless, direct
and indirect emissions from healthcare
facilities contribute far less compared
with healthcare supply chains (71%).
Gastrointestinal (GI) endoscopy is
ranked third among the highest medical
waste producers within a hospital.”
This is related to the fact that endos-
copy is a resource-intensive activity
that requires various single-use, plastic
predominant consumables.® However,
the environmental impact of GI endos-
copy is yet to be adequately addressed,
as we currently still face a lack of
interest from most stakeholders. The
fact that endoscopy has a significant
impact on the global carbon footprint
leads to the question: What can we do
to turn GI endoscopy into a more
sustainable practice?
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PRACTICAL STEPS TO REDUCE
ENDOSCOPY-RELATED WASTE AND
EMISSIONS

With the increasing use of GI endoscopy
and a growing number of techniques avail-
able, circular economy and awareness of
the 5R sustainability principles (Reduce,
Reuse, Recycle, Rethink, Research)
become paramount to reduce inadequate
purchase and use of resources in GI
endoscopy.*

Sustainable endoscopy strategies start
outside the endoscopy room. Implementa-
tion of green-preferable purchasing strate-
gies, that is, buying products with minimal
environmental impact, including consum-
ables that are made from recycled mate-
rials, sustainably sourced and/or recyclable
at end of use, should be favoured.® Also,
appropriateness should be at the core of
endoscopy units as this is probably the
most effective measure to mitigate green-
house gas emissions related to GI endos-
copy.® Assuring quality vetting procedures
and following guideline recommendations
are key to lessen the burden associated
with inadequate endoscopic procedures.’
Also, non-endoscopic diagnostic alterna-
tives (eg, faecal calprotectin and faecal
immunochemical test) may help us avoid
unnecessary endoscopic procedures.’ °
Nevertheless, some of these strategies still
lack validation and comparative life cycle
assessment studies between endoscopy
and these less invasive alternatives.

Structural remodelling of endoscopy
units should be aimed at reducing the
environmental impact of GI endoscopy,
as energy production and distribution are
responsible for 40% of carbon emissions in
the healthcare sector.' * Energy-reducing

strategies, such as the replacement of inef-
ficient lighting, prioritisation of renew-
able energy sources, establishment of
power-down initiatives and reduction of
excessive use of heating, air conditioning
and ventilation, are simple, yet effective
carbon offsetting strategies. ®

Rational use of accessories and adequate
technique selection allows reduced use
of endoscopic accessories. For example,
combining both upper and lower GI
endoscopies, whenever appropriate, will
allow the reduction of time, personal
protective equipment, single-use consum-
ables and water and energy consumption
and will grant the possibility of reusing
accessories between procedures. When-
ever possible, less resource-intensive
techniques should be favoured, provided
efficacy and safety are maintained.® ® This
should be balanced with the ‘getting it
right first time’ (GIRFT) principle that
aims to reduce unnecessarily repeated
procedures if a definitive outcome is
not attained with the first intervention.”
Tissue sampling should also be under the
purview of the GIRFT principle, as inad-
equate biopsy processing entails an added
energy requirement, generates hazardous
waste and is responsible for a significant
carbon footprint.® ¢ ® For example, this
burden can be reduced by avoiding unnec-
essary routine ‘confirmatory’ biopsies and
by considering diagnose-and-leave and
resect and discard strategies for diminutive
polyps.

Although waste represents a small
proportion of the endoscopy carbon
footprint, strategies to reduce, reuse
and recycle endoscopic waste may be
easily implemented in endoscopy units.
However, most endoscopy staff are still
unaware of how to adequately dispose
of waste and most units are not equipped
with recycling bins.” Nevertheless, when-
ever performed correctly, adequate waste
handling and segregation may have a
significant impact on the waste carbon
footprint and waste processing expenses
generated by endoscopy.'’
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Structural remodeling of endoscopy units
Shift towards reusable vs. ‘oligo-use’ accessories

Industry’s public disclosure of the LCA of products

Inclusion of sustainability by the industry

Implementation of alternative tests to Gl endoscopy

Incorporate

Figure 1

For all of this to be achieved in the daily
routine, awareness of the staff is essential.
To a certain level, this can be improved
by nominating a green endoscopy cham-
pion (ie, a motivated and resilient person,
responsible for staff training and for
leading interventions).'" However, global
efforts should be made to make sustain-
ability part of the standing agenda for
every endoscopy unit, as the progressive
implementation of these small steps across
the globe will significantly influence
the environmental impact of endoscopy
(figure 1).

SINGLE USE OR REUSABLE?
Although the carbon footprint of GI
endoscopy is composed of a multitude of
factors, the use of equipment and acces-
sories constitutes a significant component
worth considering separately.

For many years, there has been a consid-
erable push towards the preference of
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Steps towards sustainable endoscopy. Gl, gastrointestinal; LCA, life cycle assessment.

single-use items not only from industry
but also from endoscopists. Guidelines
have been prepared and revised aiming at
zero contamination, somehow counterin-
tuitive in the world of GI endoscopy. In
addition to this pressure for single use,
recent guidelines have urged an ever more
comprehensive process of endoscope
reprocessing.'> The goal of this is an opti-
mised situation for the individual patient,
without exposure to any untoward micro-
organisms, particularly through cross-
contamination. However, until recently,
this drive towards sterility has been unop-
posed, creating an ever more concerning
situation for another patient, the planet
Earth.

For endoscopy personnel, the impact
of current practice is very visual, with the
daily collection of used accessories and
packaging material (figure 2). Accord-
ingly, the most obvious measure to take
is to improve waste sorting, as discussed

Figure 2 Waste from a typical combined endoscopic ultrasound and endoscopic retrograde
cholangiopancreatography procedure, not including packaging.

above. In addition, industry must be
challenged to improve packaging and
other components of their products, for
example, multilingual instructions for use
of plastic stents, which could be replaced
with a quick-response (QR) code. Regula-
tions mandated by the authorities could be
challenged by users and industry together
to improve the situation further.

Improved utilisation of single-use items
is also possible, for example, to carefully
assess and anticipate what will be required
for each procedure, be certain that a device
will be used prior to its unwrapping and
save haemostatic powder kit for possible
rebleeding in the same patient.

However, this does not affect the much
bigger footprint of materials, produc-
tion and transportation, which must be
addressed by the production industry.
Still, a push for this needs to come, at
least in part, from the customer side. By
including sustainability requirements in
tender processes along with price, perfor-
mance and service, the industry will need
to take this element into consideration
in every component of their production
process.

Time has come to reconsider the
purported  benefits  of  single-use
accessories.

Most of our current single-use accesso-
ries were previously reusable and sterilised
or otherwise reprocessed. Thus, a return
to this situation is conceivable and techni-
cally feasible, at least for a number of our
endoscopic accessories.” However, despite
the obvious upside in terms of circular
economy, such a reversal does mandate
careful consideration of the other conse-
quences, including reprocessing cost and
time, manpower required and deterio-
ration of function over time. Variants of
reuse of single-use items are well known
in many parts of the world, although not
authorised. It may be that models of ‘oligo
use’ can be learnt from some of this experi-
ence, though under controlled conditions.

Single-use endoscopes have been avail-
able for many years in other specialties,
such as pulmonology, urology and inten-
sive care. Recently, outbreaks of serious
infections by multiresistant microbes in
numerous units connected with inappro-
priately disinfected duodenoscopes led
to the rapid introduction of single-use
duodenoscopes.”  Initial  experiences
indicate that such instruments are func-
tional, offering comparable usability to
reusable instruments.'* Financially, there
are various calculations available, but
the discussion has highlighted the non-
trivial monetary as well as the environ-
mental costs of the current reprocessing
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requirements for reusable duodenoscopes.
Cost comparisons that include the few but
potentially devastating infections caused
by resistant microorganisms indicate that
the added cost of single-use instruments
can be justified, but such calculations
include modelling with a lot of uncer-
tainty involved.” At the moment, the
carbon footprint of production and trans-
portation of single-use endoscopes is still
the main concern to be addressed.

Presently, the jury is still out concerning
the appropriate role of single-use GI endo-
scopes. The introduction of these instru-
ments has however brought attention to the
need for improvement of the current situ-
ation, and single-use endoscopes vendors
surely have a strong focus on the matter,
including development of more sustain-
able production chains, climate-friendly
raw material and recycling-friendly instru-
ment design. Thus, regardless of their final
role, the introduction of this technology
has resulted in a welcome renewed focal
point on sustainability.

In conclusion, the carbon footprint
of gastroenterology is considerably
affected by the impact of GI endoscopy.
Improving the situation is surely possible
but mandates a significant joint effort by
endoscopists and industry together. The
role of single-use items has been high-
lighted by the introduction of single-use
endoscopes, and a revised attitude to the
relative risks to the patient versus the
planet may be in order.

Twitter Jodo A Cunha Neves @JoaoCunhaNeves

Contributors JACN and LA wrote the manuscript.
All authors critically revised the manuscript, approved
the final version of the manuscript and agreed to be

accountable for the accuracy of the work. JACN and LA
are the article guarantors.

Funding The authors have not declared a specific
grant for this research from any funding agency in the
public, commercial or not-for-profit sectors.

Competing interests ERdS declares the following
competing interests: Olympus (educational activities
and advisory), Apollo Endosurgery (educational
activities), Norgine (congresses fee) and Casen
Recordati (congresses fee). LA declares the following
competing interests: Olympus (educational activities)
and Ambu (advisory board).

Patient consent for publication Not applicable.
Ethics approval Not applicable.

Provenance and peer review Not commissioned;
internally peer reviewed.

© Author(s) (or their employer(s)) 2023. No commercial
re-use. See rights and permissions. Published by BMJ.

| '.) Check for updates

To cite Cunha Neves JA, Rodriguez de Santiago E,
Aabakken L. Gut 2023;72:2204-2206.

Received 12 August 2023
Accepted 21 August 2023
Published Online First 16 November 2023

Gut 2023;72:2204-2206.
doi:10.1136/gutjnl-2023-330917

ORCID iDs

Jodo A Cunha Neves http://orcid.org/0000-0001-8354-
1619

Enrique Rodriguez de Santiago http://orcid.org/0000-
0002-2852-6042

REFERENCES

1 Arup and Health Care Without Harm. Healthcare’s
climate footprint. Available: https://www.arup.com/en/
perspectives/publications/research/section/healthcares-
climate-footprint [Accessed Jul 2023].

2 Vaccari M, Tudor T, Perteghella A. Costs associated
with the management of waste from healthcare
facilities: An analysis at national and site level. Waste
Manag Res 2018;36:39-47.

3

Rodriguez de SE, Dinis-Ribeiro M, Pohl H,

et al. Reducing the environmental footprint

of gastrointestinal Endoscopy. £ndoscopy
2022;54:797-826.

Cunha MF, Pellino G. Environmental effects of surgical
procedures and strategies for sustainable surgery. Nat
Rev Gastroenterol Hepatol 2023;20:399-410.
Baddeley R, de Santiago ER, Maurice J, et al.
Sustainability in gastrointestinal endoscopy. Lancet
Gastroenterol Hepatol 2022;7:9-12.

Sebastian S, Dhar A, Baddeley R, et al. Green
endoscopy: British Society of Gastroenterology

(BSG), Joint Accreditation Group (JAG) and Centre

for Sustainable Health (CSH) joint consensus on
practical measures for environmental sustainability in
endoscopy. Gut 2023;72:12--26.

Duncan AN, Sayers R. Getting it right first time: What
have we learnt Surgery (Oxford) 2020;38:627-31.
Gordon 10, Sherman JD, Leapman M, et al. Life cycle
greenhouse gas emissions of gastrointestinal biopsies
in a surgical pathology laboratory. Am J Clin Pathol
2021;156:540-9.

de Melo SW, Taylor GL, Kao JY. Packaging and waste
in the endoscopy suite. Tech Innov Gastrointest Endosc
2021,23:371-5.

Cunha Neves JA, Roseira J, Queirds P, et al.

Targeted intervention to achieve waste reduction in
gastrointestinal endoscopy. Gut 2023;72:306—13.
Donnelly L. Green endoscopy: Practical
implementation. Frontline Gastroenterol
2022;13:e7-12.

Beilenhoff U, Biering H, Blum R, et al. Reprocessing of
flexible endoscopes and endoscopic accessories used
in gastrointestinal endoscopy: Position statement of
the European Society of Gastrointestinal Endoscopy
(ESGE) and European Society of Gastroenterology
Nurses and Associates (ESGENA) - update 2018.
Endoscopy 2018;50:1205-34.

Balan GG, Sfarti CV, Chiriac SA, et al. Duodenoscope-
associated infections: A review. Eur J Clin Microbiol
Infect Dis 2019;38:2205-13.

Bang JY, Hawes R, Varadarajulu S. Equivalent
performance of single-use and reusable
duodenoscopes in a randomised trial. Gut
2021,;70:838-44.

Le NNT, Hernandez LV, Vakil N, et al. Environmental
and health outcomes of single-use versus reusable

duodenoscopes. Gastrointest Endosc 2022;96:1002-8.

2206

Thiel C, et al. Gut December 2023 Vol 72 No 12

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
"1sanb Aq G20z ‘vz Arenigad uo /wod [wginby/:dny woly papeojumod ‘€202 18qWaAON 9T U0 2T60EE-£202-IulinB/ogTT 0T se paysignd 1s1i) ;1N


https://twitter.com/JoaoCunhaNeves
http://orcid.org/0000-0001-8354-1619
http://orcid.org/0000-0001-8354-1619
http://orcid.org/0000-0002-2852-6042
http://orcid.org/0000-0002-2852-6042
https://www.arup.com/en/perspectives/publications/research/section/healthcares-climate-footprint
https://www.arup.com/en/perspectives/publications/research/section/healthcares-climate-footprint
https://www.arup.com/en/perspectives/publications/research/section/healthcares-climate-footprint
http://dx.doi.org/10.1177/0734242X17739968
http://dx.doi.org/10.1177/0734242X17739968
http://dx.doi.org/10.1055/a-1859-3726
http://dx.doi.org/10.1038/s41575-022-00716-5
http://dx.doi.org/10.1038/s41575-022-00716-5
http://dx.doi.org/10.1016/S2468-1253(21)00389-7
http://dx.doi.org/10.1016/S2468-1253(21)00389-7
http://dx.doi.org/10.1136/gutjnl-2022-328460
http://dx.doi.org/10.1016/j.mpsur.2020.07.007
http://dx.doi.org/10.1093/ajcp/aqab021
http://dx.doi.org/10.1016/j.tige.2021.07.004
http://dx.doi.org/10.1136/gutjnl-2022-327005
http://dx.doi.org/10.1136/flgastro-2022-102116
http://dx.doi.org/10.1055/a-0759-1629
http://dx.doi.org/10.1007/s10096-019-03671-3
http://dx.doi.org/10.1007/s10096-019-03671-3
http://dx.doi.org/10.1136/gutjnl-2020-321836
http://dx.doi.org/10.1016/j.gie.2022.06.014
http://orcid.org/0009-0006-8858-4953
http://gut.bmj.com/

	Effects of climate change on digestive health and preventative measures
	Effects on GI and liver physiology
	Non-communicable GI and liver disease
	Mental health and GI disease
	GI infections
	GI/liver cancer
	Mitigating the impact of caring for patients with GI and liver disease on the environment
	Every small step counts
	References
	How does climate change affect vulnerable populations?
	Migration
	Overview of vulnerable populations
	Reducing harm to vulnerable populations
	References
	Practical steps to reduce endoscopy-related waste and emissions
	Single use or reusable?
	References
	Adapting to climate change and creating resilient healthcare institutions
	Identify your climate risks and brainstorm safeguards
	Resilience strategies

	Changing the way we think: implementing new design principles and the SDGs
	Innovation to improve patient safety, hygiene and sustainability standards

	Sustainable and resilient GI care
	References




