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comprised 22% of pediatric cases and 25% of adult cases. The
remaining 24% of pediatric cases were impetigo cases.

The SmartSet was used in 58 (12.4%) of 469 postintervention
cases. The median duration of antibiotics for pediatrics was 7 days
both before and after the intervention, but prescriptions with
<5-day durations increased from 18.3% to 39.7%. An ITS analysis
showed that following the release of guidelines and education
to pediatric clinicians, the proportion of pediatric antibiotic pre-
scriptions of inappropriate duration decreased by 1.6% per quarter
(P < .01) from a high of 35% in quarter 4 of 2019. After
SmartSet implementation, the proportion of prescriptions of inap-
propriate duration immediately decreased by 10.3% (P < .01), a rel-
ative decrease of 40% from the modeled percentage just
prior to the intervention (Fig. 1a). After the intervention, the pro-
portion of prescriptions of inappropriate duration remained stable
at <15%.

For adult patients, the median antibiotic duration was 7 days, and
25.7% of prescriptions had durations of <5 days. The proportion of
antibiotic prescriptions of inappropriate duration averaged 22.9%
and did not change over the study period (P = .88) (Fig. 1b).

Discussion

Implementation of an EMR-embedded CDS tool was associated
with an immediate relative decrease of 40% in inappropriate anti-
biotic duration for outpatient pediatric SSTI. Prior to SmartSet
implementation, guidelines and clinician education resulted in
only a modest decline in inappropriate antibiotic duration.
Subsequent passive feedback via dissemination of a Tableau dash-
board sharing inappropriate prescribing rates by clinician or clinic
did not result in a further reduction in inappropriate prescribing.
The improvement was sustained over 12 months. SmartSet use was
low, though concordant with the degree of improvement. We
hypothesize that increasing SmartSet use may result in further
improvement.

In contrast to the improved prescribing in pediatrics, the pro-
portion of prescriptions of inappropriate duration for adult
patients within the same health system remained unchanged over
the study period. Adult providers received comparable SSTI guide-
lines and generalized education on treatment of common infec-
tions including SSTI but no CDS tool. These findings suggest
that timely EMR nudges are associated with improved outpatient
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antibiotic prescribing for duration for SSTI over guidelines and
education alone.

Acknowledgments.
Financial support. No financial support was provided relevant to this article.

Competing interests. All authors report no conflicts of interest relevant to this
article.

References

1. English Surveillance Programme for Antimicrobial Utilisation and
Resistance (ESPAUR): report 2014. Public Health England website. https://
www.gov.uk/government/publications/english-surveillance-programme-
antimicrobial-utilisation-and-resistance-espaur-report. Published 2014.
Accessed October 16, 2023.

. Consumption of antibiotics and occurrence of antibiotic resistance in
Sweden, Swedres-Svarm. Report No.. ISSN 1650-6332. Public Health
Agency of Sweden, National Veterinary Institute website. https://www.
sva.se/media/jzdlctnk/rapport_swedres-svarm_2018.pdf. Published 2018.
Accessed October 16, 2023.

. Sanchez GV, Fleming-Dutra KE, Roberts RM, Hicks LA. Core elements of
outpatient antibiotic stewardship. MMWR Recomm Rep 2016;65 RR-6:
1-12.

4. Centers for Disease Control and Prevention. Office-related antibiotic pre-
scribing for persons aged <14 years—United States, 1993-1994 to
2007-2008. Morb Mortal Wkly Rep 2011;60:1153-1156.

. Shapiro DJ, Hicks LA, Pavia AT, Hersh AL. Antibiotic prescribing for adults

in ambulatory care in the USA, 2007-2009. ] Antimicrob Chemother

2014;69:234-240.

Gonzales R, Malone DC, Maselli JH, Sande MA. Excessive antibiotic

use for acute respiratory infections in the United States. Clin Infect Dis

2001;33:757-762.

Fleming-Dutra KE, Hersh AL, et al. Prevalence of inappropriate antibiotic

prescriptions among US ambulatory care visits, 2010-2011. JAMA 2016;

315:1864-1873.

. Shehab N, Patel PR, Srinivasan A, Budnitz DS. Emergency department vis-
its for antibiotic-associated adverse events. Clin Infect Dis 2008;47:
735-743.

. Stevens DL, Bisno AL, Chambers HF, et al. Practice guidelines for the diag-
nosis and management of skin and soft-tissue infections: 2014 update by
the Infectious Diseases Society of America. Clin Infect Dis 2014;59:
10-52.

10. Linden A. Conducting interrupted time-series analysis for single- and

multiple-group comparisons. Stata ] Promot Commun Stat Stata 2015;15:
480-500.

NS}

w

wu

>

N

o]

Nel

Implementation of multidrug-resistant bacterial testing to prioritize
duodenoscope sterilization: Experience from a high-volume

health system

Jad AbiMansour MD

Corresponding author: Bret T. Petersen; Email: Petersen.bret@mayo.edu

Cite this article: AbiMansour J, Martin JA, and Petersen BT. (2024). Implementation of
multidrug-resistant bacterial testing to prioritize duodenoscope sterilization: Experience
from a high-volume health system. Infection Control & Hospital Epidemiology, 45:
397-399, https://doi.org/10.1017/ice.2023.246

, John A. Martin MD and Bret T. Petersen MD

Division of Gastroenterology and Hepatology, Mayo Clinic, Rochester, Minnesota

Reusable duodenoscopes are used to perform >650,000 endoscopic
retrograde cholangiopancreatography (ERCP) procedures annu-
ally in the United States.! These devices contain small working
parts, which makes cleaning and disinfection challenging com-
pared to other devices. Multiple outbreaks have been reported over
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the past decade, most commonly from multidrug-resistant organ-
isms (MDROs), prompting numerous safety communications and
mandates for instrument redesign.>* Device sterilization, often
performed with ethylene oxide gas (ETO), is the highest level of
disinfection available. Data are limited regarding the incremental
benefit of sterilization, but it remains the gold standard for
disinfection.*® However, due to cost, environmental impact, need
for specialized facilities, and supply shortages, ETO is not used
routinely for reprocessing. In this report, we describe the feasibility,
implementation, and impact of a systematic testing
protocol among patients undergoing ERCP to detect MDROs in
duodenoscope reprocessing.

We performed a retrospective review of all patients who under-
went screening for MDROs via polymerase chain reaction (PCR)
testing of rectal swabs at the time of ERCP (TJF-Q180V duodeno-
scope, Olympus, Tokyo, Japan) between January 2018 and May
2022 at a single healthcare system, including a tertiary-care center
and community practices. Beginning in 2018, PCR testing of rectal
swabs was routinely performed at 2 community practices and at
the tertiary-care center when daily sterilization capacity was
exceeded during a national shortage of ETO in 2022. PCR targets
included oxacillin-hydrolyzing p-lactamase (Oxa-48), Klebsiella
pneumoniae carbapenemase (KPC), New Delhi metallo-p-lacta-
mase (NDM), and Verona metallo-f-lactamase (VIM). All duode-
noscopes underwent double high-level disinfection [ie, wash plus
high-level disinfection (HLD), followed by wash plus HLD], with
subsequent diversion to ETO sterilization if point-of-care testing
returned positive (Fig. 1). HLD was performed on an automated
processor with a peracetic acid-based disinfectant (Rapicide PA,
Steris, Mentor, OH). Patients were monitored via retrospective
chart review and hospital-wide surveillance and reporting systems
for MDRO infections.

In total, 557 patients underwent testing, and only 1 (0.2%) result
was positive. However, 2 (0.4%) tests were processed incorrectly,
prompting precautionary sterilization. All duodenoscopes used
in patients with negative PCR tests were reprocessed with double
washing and high-level disinfection. No patients developed a
healthcare-associated infection or an MDR-related disease.

The implementation of this protocol maintained procedural
throughput while minimizing MDRO transmission risk. We utilized
established mechanisms and infrastructure for PCR testing at our
institution, which generally yielded results in 12 hours at the
tertiary-care center and within 24-48 hours for all sites. Point-of-
care testing for similar applications has been used to provide rapid
detection of MDROs within 1 hour, allowing for even more rapid
triage of high-risk devices. This technology was described in a series
of 201 patients, among whom carbapenemase resistance was
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Figure 1. Schematic outlining MDR testing paradigm to prioritize
duodenoscopes for sterilization with ethylene oxide.

detected in 0.5% of patients.® Another study reported a positive or
indeterminate rectal swab in 0.6% of patients.” Alternative
approaches, including routine duodenoscope cultures, are more
costly and have significant turnaround times. A financial analysis
determined that a culture-based approach would only be cost-effec-
tive if the probability of MDRO infection rose to >24%. The rate of
colonization reported here is consistent with previous surveillance
data reporting CRE rates <1.1%.” The low colonization rate would
challenge the cost efficacy of any universal screening program.
However, this same approach could be targeted to high-risk popu-
lations such as inpatients, prolonged hospitalizations, antibiotic
exposure, nursing home residents, and outbreak scenarios.

MDR pathogens are not the only microorganisms transmitted
through reusable endoscopes, and they are likely overrepresented
given established hospital surveillance programs. However,
outbreaks of MDROs have been closely associated with duodeno-
scopes despite following disinfection protocols and carry signifi-
cant clinical implications. This characteristic has made them
particularly concerning to regulatory agencies, manufacturers,
and professional organizations. There has been significant
advancement in the development of single-use duodenoscopes,
which are now available from several manufacturers, and in reuse-
able duodenoscopes with single-use components, which are the
only reusable versions available for purchase in the United
States. Data assessing the impact of these innovations are very lim-
ited. One study evaluated contamination in duodenoscopes
reprocessed with or without a removeable cap in place and showed
significantly lower ATP activity in the end cap-detached group.
However, it remains unclear how this surrogate outcome translates
to transmissibility.'® Although these devices have the potential to
reduce the risk of pathogen transmission, many questions remain
related to safety, implementation strategy, cost, and environmental
impact.!! The sole use of these devices will make economics of
building and maintaining infrastructure to perform ETO steriliza-
tion even less favorable. Utilizing the method outlined in this
report may help further streamline and focus the sterilization proc-
ess to cases with the greatest risk of pathogen transmission.
Innovations in device cleaning and reprocessing are likely to be
as important as duodenoscope design.

This study had several limitations. This study was retrospective
in design, with a relatively small sample size and a low number of
events. The study cohort originated from a single institution with
an established processes in place to perform rapid PCR testing.
Institutions without this infrastructure would face upfront costs
not well described in this report.

In summary, this point-of-care testing model was efficient
and feasible and may help optimize resource utilization while
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minimizing the risk of interpatient pathogen transmission.
This approach to device reprocessing was successfully imple-
mented across tertiary and regional community sites. Although
additional studies are needed to evaluate the model’s cost-effective-
ness, environmental impact, and performance in a broader patient
population, it provides a robust framework that could be imple-
mented easily in similar healthcare systems.
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