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The endoscopy community must jointly
lead initiatives on climate change being
developed by all industries by advocating, educating, amplifying, promoting
and organising sustainable endoscopy
practices. This needs to be underpinned
by research quantifying the carbon cost
effectiveness of endoscopic equipment
and procedures to reduce our carbon
footprint.
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SARS-CoV-2 in endoscopy: a
potential way of
microorganisms’ air
transmission
We read with great interest the recently
published study of Boškoski et al1
concerning the virus transmission through
the endoscopes in patients with SARS-
CoV-
2. The authors found that the
samples taken with swabs on the endoscopes immediately after the endoscopic
procedure (digestive and pulmonary)
were negative for COVID-19. These data
are important and show that the risk of
patient-to-patient contamination during
endoscopy seems very low.
However, two things must be taken into
account. The first one is the delay between
the onset of symptoms or the first positive PCR for SARS-CoV-2 and the timing
of the samples’ swabs since it has been
proven that the viral load of SARS-CoV-2
decreases over time. It would have been
interesting to know whether SARS-CoV-2
was positive in the oropharynx of the
patients at the time the endoscopy was
performed.
Second, this study did not eliminate
the fact that endoscopy is safe in patients
with SARS-CoV-2, since the contamination
could also be the consequence of airborne
transmission. It has been recently shown
that there is an aerosolisation of virus during
oesophagogastroduodenoscopy.2 The virus
has been identified in the area around the
patient close to the endoscope processor
and the light source. Chaussade et al3 have
recently shown that there was a potential risk
of transmission of microparticles and virus
through the air by the fan system and the air
pump of the endoscopes used in digestive
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The British Society of Gastroenterology
has produced guidance highlighting the
importance of manual cleaning of the
duodenoscope with specific instructions
regarding the removal of the bridge mechanism at the distal tip prior to brushing.
This is likely to reduce the risks of bacterial transmission via duodenoscopes,
thereby reducing strength of the case for
single-use endoscopes.4
As members of Green Endoscopy
(Twitter, @Green Endoscopy), we champion environmental sustainability in GI
endoscopy and are raising awareness of
the carbon footprint of endoscopy.5 We
note that Bang et al have not addressed
the environmental impact of single-
use
duodenoscopes in their paper, and we
highlight the significant potential environmental harm from increasing plastic
waste through the use of single-use endoscopes. A significant amount of waste is
already generated from an endoscopic
procedure (up to 1.5 kg) of which only a
fraction is recyclable with the rest going
to landfill or being incinerated. The
disposal of a single-use bronchoscope is
equivalent to 349 g of household waste.6
The increasing availability of single-use
plastic disposable endoscopes in Europe
and the USA (Exalt duodenoscope,
Boston Scientific Corp) will add to this
waste. There are approximately 500 000
ERCPs carried out in the USA and over
50 000 procedures in the UK annually. It
is unthinkable that each and every one
would be conducted with a single-
use
scope, notwithstanding the substantial
increase in the healthcare costs of these
procedures. A comparative study of the
environmental impact of reusable and
single-use bronchoscopes has reported on
the need to compare the cost of disposing
a single-use plastic bronchoscope to that
of sterilising a reusable bronchoscope
with the labour, disinfecting equipment
and consumable costs.7
There is also the risk that the development of single-use duodenoscopy gets
translated into other routine endoscopic
procedures which have even more negligible contamination risk. We propose that
all stakeholders need to consider environmental safety and environmental cost
effectiveness in developing and adopting
new endoscopes and endoscopic devices.5
There is a need for research into the
assessment of the environmental impact
of all new endoscopic technology as well
as developing upfront processes for minimising environmental harm so that we
as a GI community can do all we can to
reduce the impact of healthcare on climate
change.8
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Figure 1 Microorganisms’ circulation in the light source and the environment. 1+2—
Environmental air aspirated through the endoscope. 3—Air circulation through the light source.
4—Contaminated air evacuated into the room and direct instillation of viruses/fomites in the
digestive tract. 5—Dispersion of the viruses/fomites in the environment. LED, light-emitting diode.

endoscopy. The light source contains a
lamp which induces high temperature in
the box. This high temperature is controlled
by a forced-air cooling system to maintain
a stable temperature in the middle of the
box (25°C). The air used by the forced-air
cooling system is sucked from the closed
environment of the patient through one or
several aeration ports, located close to the
light source and evacuated out of the box
by several fans (figure 1). The volume of air
that goes through the light source box may
be very high (4–5 m3/min, ie, 240–300 m3
for a 1-hour examination). This system can
facilitate the diffusion of viruses or fomites
outside the light system and the processor.
On the other hand, the air pump is located
inside the light box. The air is sucked from
the light source box through the air pump
and pushed from the air pump into the
air pipe and then to the distal tip of the
endoscope. The air pump does not have
a dedicated high-
efficiency particulate air
filter (HEPA) filter to avoid transmission of
microorganisms such as bacteria and viruses
and is not accessible for microbiological
control. A potential contamination of the
light source and of the air pump is possible
and could be associated with a potential
risk of patient-
to-
patient transmission of
viruses, bacteria or fungi.
Despite the absence of publications on
endoscopic-
transmitted cases of SARS-
CoV-
2 in the literature, the study of
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Boškoski et al cannot formally exclude
this means of transmission.
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Reply to: “Acute-on-chronic
liver failure in East-Asia: an
underestimated issue with
limited data”
We read with interest the letter from Cao
et al 1, and thank them for the interest
in our study.2 The authors are concerned
about our prevalence estimates of acute-
on-chronic liver failure (ACLF) in East
Asia. They attributed the difference
due to our inclusion of overlapping
cohorts,3–6 or failing to include two additional studies.7 8
Cao et al propose to exclude one of
the two included studies published in
China.3 4 While both cohorts indeed
come from the same hospital around
the same dates, they provide a different
number of participants raising the possibility of not wholly overlapping cohorts.
To further clarify this issue, we contacted
the corresponding author of both papers
yet did not receive a reply.
Second, Cao et al propose excluding
one of the two Korean Acute-on-Chronic
Liver Failure cohorts,5 6 for the same
reason. However, we still think both
cohorts should be included as they
provide complementary information. For
example, the Kim et al paper5 provides
data on organ failure, whereas the Song
et al paper6 gives critical information on
grade prevalence and mortality. Thus, we
think it is essential to keep both in the
analysis.
Therefore, to ensure our results’
robustness based on Cao et al’s
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