EDITORIAL

Single-use duodenoscopes: How concerned should we be
about the environment?
Infection outbreaks related to contaminated duodenoscopes have caused considerable concern. Worldwide, 490
cases were reported between 2008 and 2018, and 32 patients
died as a consequence.1 Although the overall mortality is
extremely low (approximately 1:150,000),2 transmission of
infection and death seem avoidable. Most outbreaks were
attributed to nonadherence to the cleaning protocol, but
duodenoscope design ﬂaws were also identiﬁed.3,4
Consequently, industry and regulators looked for solutions to
negate even the smallest risk of infection. In addition to
enhanced reprocessing techniques, the U.S. Food and Drug
Administration also recommends the attachment of a
disposable protective disposable cap to the duodenoscopes
or the use of a single-use disposable duodenoscope.4
Whereas disposable duodenoscopes would mitigate
infection risk, their introduction has raised concerns about
their environmental impact. Endoscopy has been reported
to be the third largest generator of medical waste in a hospital, and transitioning to disposable endoscopes would increase the net waste of endoscopic procedures by 40%.2,5
As a procedure-intense specialty, endoscopy also shares a
considerable portion of the carbon footprint produced by
health care. In the United States, the health care sector
generates 8.5% of all greenhouse gas emissions, and if
health care were a country, it would be the ﬁfth largest
emitter.6.7 Undoubtedly, the health care sector is thereby
a contributor to climate change and its devastating con
sequencesdincluding a rise in extreme weather events,
heat waves, wildﬁres, a change in vector ecology, and
infectious diseases. With that in mind, the questions are
whether single-use disposable duodenoscopes truly have
a greater environmental footprint than reusable instruments, and if so, whether the beneﬁt of negating infection
risk outweighs the environmental harms.
The study by Nguyen et al8 provides important answers to
these questions. The authors performed a life cycle ass
essment of single-use and reusable duodenoscopes. This
mathematical model accounts for all process steps of an instrument during its lifetime, from manufacturing to its use
and its disposal. For the reusable duodenoscopes, it also
included reprocessing. As the main results, the study ﬁnds
that (1) single-use duodenoscopes had a 24 to 47 times
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greater carbon footprint than did reusable duodenoscopes (36 to 72 kilogram of CO2 equivalent as a measure
of greenhouse gas emission [kgCO2eq] vs 1.5 kgCO2eq)
and (2) the overall health burden of a single-use duodenoscope was greater than that of a reusable duodenoscope with a protective cap (lower health burden of a
reusable duodenoscope by a factor of 0.75). The study
further provides a wealth of additional results on environmental and health effects that mirror the carbon footprint
results (including freshwater ecotoxicity, marine ecotoxicity, resource consumption, and carcinogenic toxicity).

Despite the challenges that need to be overcome, there is an increasing awareness and willingness to transition to a sustainable practice
that at the same time affords high-quality care.

It should be noted that the detected superiority of a
reusable duodenoscope with a cap is based on a 50%
reduction in infection rate related to contaminated duodenoscopes when compared with the incidence in 2018. A
reduction of at least 36% would gain superiority. Although
data are lacking, such a reduction in infection rate seems
plausible when we consider the introduction of enhanced
reprocessing techniques and required postmarketing
surveillance.
The study is a challenging read because most of us are
not familiar with life cycle assessment. The analytic software is quite specialized, and the study is populated with
data from sources on environmental impacts and health effects that are unfamiliar. These include, for instance, the
carbon footprint of materials that are needed to manufacture a duodenoscope (eg, electronics or plastic) and processes (eg, incineration of medical waste). Health
outcomes are also less tangible, and it is difﬁcult to grasp
the clinical meaning of the overall health impact, which
represents a summary of the health consequences of the
environmental effects on health (eg, asthma related to
small particle pollution) and consequences of infections
from contaminated duodenoscopes. Nevertheless, as a
study that uses life cycle assessment within the ﬁeld of medicine it seems exceptionally well done; it is comprehensive
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and detail oriented, anddwhat is raredit includes a health
outcome.
As with any model, the limitations are primarily related to
the underlying assumptions. For instance, information on the
material composition of a single-use duodenoscope could
not be obtained from the manufacturer. Instead, the authors
applied the material composition of a single-use ureteroscope,
which they argue is likely similar. To account for uncertainty,
they present the results within a plausible range as a bestcase and worst-case scenario. In addition, the analysis is intentionally biased in favor of single-use duodenoscopes, which
seems from a scientiﬁc perspective questionable. The model
also applied the least environmentally impactful material
composition and a 0% adverse event risk with single-use duodenoscopes. Furthermore, the assumed lifetime use of reusable duodenoscopes is lower than previously estimated (650
instead of 2000).2 The study also did not account for
packaging or transporting of disposed duodenoscopes. That
means that even within the presented ranges, the obtained
results likely underestimate the environmental and health
impacts of single-use duodenoscopes.
In that sense, it is surprising that the best-case scenario
results (with the assumed least environmental effect) were
the basis for the study conclusions. For instance, a key
statement that single-use “disposable duodenoscopes provide an incremental public health beneﬁt” seems contrary
to the relevant results of the study (single-use duodenoscopes had worse health outcomes than did duodenoscopes with a protective cap). This statement also refers
to the comparison of single-use duodenoscopes with traditional duodenoscopes without a capda practice that is no
longer supported. Therefore, the stated conclusion should
not mislead policy makers or administrators.
The study provides novel data in our ﬁeld as well as
important insights. It bridges the gap between our clinical
practice and the environment. Importantly, it considers
eventual health effects. The study is also the ﬁrst to provide data on the environmental burden of reprocessing endoscopes, which is substantial and is related not only to a
high carbon footprint (26% of the footprint of a reusable
duodenoscope in this study) but also to the need for large
amounts of fresh water and environmental toxins.
Despite the study limitations, the results have signiﬁcant implications. The ﬁndings do not support the general
adoption of an ERCP practice with single-use duodenoscopes. Proponents of single-use devices may highlight
the shortcomings of the analysis and argue that the applied
infection risk is too low, may point to recycling efforts
(which currently lack transparency), and may emphasize
the potential beneﬁts of quick innovation cycles for
single-use devices. Additional analyses that apply the true
material composition would help in making more precise
estimates, and industry partners are called on to provide
such essential data. It seems unlikely, however, that such
information would reverse the overall ﬁndings of the study.
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For many, the amount of waste generated in endoscopy
and its environmental impact is of growing concern. The
debate of using single-use or reusable devices may be
polarizing. But it also raises awareness about the environmental effects of our practice, and it inspires discussion
and new questions. For instance, what are alternative environmental design options (eg, combining reusable with
single-use components within a circular economy)? How
can reprocessing be altered to be environmentally sustainable? Finally, the debate sheds some light on our human
behavior and how we respond to events that are rare but
threatening. We may lose sight of the magnitude of the
problem and try to ﬁnd a perfect solution (in this case
infection) but with unintended consequences (ie, signiﬁcant environmental impact with downstream health
implications).
When we consider that “Climate change is the greatest
global health threat facing the world in the 21st century,”9
it is clear that we cannot continue our practice as usual.
Despite the challenges that need to be overcome, there
is an increasing awareness and willingness to transition to
a sustainable practice that at the same time affords highquality care. National and international societies have
committed to this path,10,11 and initiatives within GI
societies in the United States are under way. Measuring
the impact of our practice and understanding the
differences between single-use and reusable instruments
constitute one important step on this path, and this study
is a valuable contribution to it.
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