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ERCP is a diagnostic and therapeutic procedure used
to treat hepatic, biliary, and pancreatic pathology in
nearly 700,000 patients annually in the United States.1

In recent years, some infections after ERCP have been
traced to duodenoscopes used during these
procedures. Although infections can be attributed to
improper disinfection practices, some cases occurred
despite adequate reprocessing of the devices. As a
result, there has been a plethora of research in this
area; several guidelines are being updated to address
these concerns, and the U.S. Food and Drug
Administration (FDA) has issued several safety
communications and convened multiple advisory panels
to better understand the issue, inform providers and
the public, and enumerate recommendations in an
attempt to reduce the incidence of these infections.
Subsequently, the American Society for Gastrointestinal
Endoscopy (ASGE) assembled a diverse group of
stakeholders including leading researchers in the field
of infection control (gastroenterologists, microbiologists,
and epidemiologists), regulatory agencies, and device
manufacturers on December 2, 2019 in National
Harbor, Maryland. The ASGE Infection Control Summit
was organized into 4 sessions with the objectives of
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data collection on devices and adverse events related to
duodenoscopes.8 Second, regulatory and accrediting
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in this self-selected cohort of highly motivated individuals,
most obtained little to no formal education in endoscope
reprocessing, and less than half received more than 1
month of mentorship before independently reprocessing
endoscopes. Despite high levels of confidence in endo-
scope reprocessing, there was a markedly lower level of
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hinder reprocessing and could promote microbial growth. As
a result, British44 and Canadian45 gastroenterological

http://www.giejournal.org


Sterilization achieves a 12-log10 reduction and provides an
additional 6-log10 margin of safety compared with HLD.
There are currently 5 legally marketed sterilizers for GI en-
doscopes: steam sterilization, hydrogen peroxide gas
plasma, ethylene oxide, ozone, and vaporized hydrogen
peroxide.50 However, it is important to note that studies
have shown that the sterilization failure rate of
endoscopes also increases when serum and salt are
added to the long narrow lumens of the endoscope
channels,50 underscoring the importance of cleaning.
Steam sterilization appears to be the most robust in
handling residual endoscope contamination and provides
the greatest margin of safety, followed by ethylene oxide,
hydrogen peroxide gas plasma, and vaporized hydrogen
peroxide. Alternative strategies to reduce infection risk
associated with endoscopes include optimizing existing low
temperature sterilization methods or using newly available
low temperature sterilization technology, disposable sterile
GI endoscopes, steam sterilization for GI endoscopes,
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TABLE 1. FDA questions and responses from the FDA advisory committee meeting on November 6-7, 2019 regarding duodenoscope
reprocessing and new technologies

FDA questions Responses from advisory panel

Considering the currently available multidrug-resistant organism
data and postmarket surveillance data and challenges with
implementation of new reprocessing methods and adoption of
new technologies, does the panel recommend continued
In the short term, endoscopy units can focus on several
critical elements to improve endoscope reprocessing
steps:
� Build realistic endoscopy schedule templates (or pur-

chase the necessary number of endoscopes) to ac-
count for the time it takes to fully reprocess an
endoscope in accordance with manufacturers’ IFUs
(estimated to be 100 minutes). This will help to mini-
mize a hostile work environment for endoscope re-
processing staff and ensure they are not pressured to
perform faster at the expense of completing all reproc-
essing steps.

� Use existing or develop a reprocessing training curric-
ulum that is evidence based and incorporates effec-
tive modalities for adult learning. Part of this
curriculum should embed an auditing tool for reproc-
essing staff.

� Discontinue the administration of simethicone through
the accessory water jet. If simethicone is required,
then the lowest possible concentration (�.5%) should
be used and should be administered through the endo-
scope working channel.
� Transition to automated reprocessing equipment such
as an AER or timed, automated drying equipment.
When using automated drying equipment during reproc-
essing, a 10-minute, continuous cycle should be used.
In the intermediate term, a number of areas within re-

processing should be addressed:
� Assess the clinical significance of various borescopic find-

ings and the role that borescopes play in reprocessing.
� Assess and define the role of technologies to perform

real-time auditing of the manual cleaning step, such as
testing for protein, blood, carbohydrates, or adeno-
sine triphosphate.

� Develop defoaming alternatives to simethicone.
� Define the role of patient risk profiling (eg,

carbapenem-resistant Enterobacteriaceae carriers)
before endoscopy and how this might impact reproc-
essing protocols.

� Define the role of microbiologic assessment of duodeno-
scope reprocessing as a tool for outbreak investigation
and surveillance purposes.

� Evaluate alcohol’s contribution (or lack thereof) in the
drying process.
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Finally, long-term interventions should be directed to-
ward endoscope design and effective modalities to
improve reprocessing:
� Complete redesign of the endoscope to ensure easier

and more effective reprocessing. In particular, attention
to smooth, brushable crevices, or perhaps even a com-
plete transition to “drive by wire” systems, in which
the elevator riser is actuated by electrical signals rather
than a physical cable; such a design change would elim-
inate a channel of entry for microorganisms.

� Establish practical, validated, and outcomes-based
methods for documenting the absence of residual bacte-
rial contamination in duodenoscopes.

� Determine the role of sterilizable or single-use options in
the proper clinical setting.

� Assess the feasibility, cost, and impact of low tempera-
ture sterilization on endoscope optics/function.

� Measure the applicability, cost, environmental impact,
patient selection, and patient experience with single-
use endoscopes.

CONCLUSIONS

ERCP is a complex, challenging therapeutic modality
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