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SUMMARY:

This Hazard Report updates and supersedes the information con-
tained in Hazard Report Accession No. H0245 01, which was 
published on March 3, 2015. The updated information in the Prob-
lem and ECRI Institute Recommendations sections had been bolded.
This ECRI Institute Hazard Report addresses the serious risk of  
carbapenem-resistant Enterobacteriaceae (CRE) patient infections 
associated with the use of  duodenoscopes. As this hazard has gained 
national attention, an ECRI Institute team of  physicians, clinical 
specialists, infection control practitioners, biomedical engineers, and oth-
ers have intensively researched and reviewed the best approaches to address this problem. Our current research efforts 
build on years of  experience investigating endoscope-related infections. 
We believe that this hazard requires immediate action and executive level attention. Our recommendations will likely 
require additional costs and changes in workfl ow and processes. Further, no single solution will work for all healthcare 
organizations and no solutions currently exist to completely eliminate this risk. However, through rigorous manage-
ment, the infection risks can be minimized. The most effective course of  action that healthcare facilities should take 
will depend on their existing processes, technology, procedure volumes, and fi nancial resources. Also, we believe that 
despite the risk of  infection, Endoscopic Retrograde Cholangiopancreatography (ERCP) endoscopy procedures are 
vital. Discontinuing ERCP procedures as a result of  the infection risk would be more harmful to patients.
Please note that this series of  recommendations is the most recent guidance available from ECRI Institute; 
we continue to investigate this problem. As new information becomes available, we will update our guidance 
and recommendations.

PROBLEM:

  Over the past seven years, at least seven hospitals have reported outbreaks of  carbapen-
em-resistant Enterobacteriaceae (CRE) bacterial infections associated with duodenoscopes 
used for Endoscopic Retrograde Cholangiopancreatography (ERCP) procedures. ERCP 
procedures are used to treat and diagnose a variety of  conditions of  the gall bladder and 
pancreas, including ductal obstructions, stones, and malignancy

 — Investigations of  earlier infection outbreaks among these hospitals identifi ed the cause as 
poor reprocessing technique.

 — Investigations of  more recent outbreaks have determined that infections can still occur 
despite close adherence to recommended reprocessing procedures.
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  We believe this is a generic hazard and that most, if  not all, duodenoscope models in use as 
well as other endoscopes with elevator mechanisms (i.e., echoendoscopes) used to view and 
treat the same anatomy are susceptible.

  Because CRE bacteria have become resistant to most available antibiotics including carbapenem 
(considered a last resort, ”big gun” antibiotic), infected patients can be very challenging to treat.

  The CDC estimates that CRE contributes to the cause of  death in up to 44% of  infected 
patients.11 

ECRI INSTITUTE RECOMMENDATIONS:

Immediately begin to develop a plan to address this concern. While there might not have been 
a case of  CRE infection resulting from a duodenoscope in your local area, the prevalence of  
CRE-infected or asymptomatic colonized patients appears to be increasing.
Confi rm with your duodenoscope manufacturer that your scopes are compatible with the repro-
cessing method you are using or plan to use, such as liquid chemical germicide (LCG) in an 
automated endoscope reprocessor, or ethylene oxide (EtO).
Regardless of  the reprocessing method you use (e.g., EtO or LCG), confi rm and monitor for 
close adherence to manufacturer reprocessing instructions for duodenoscopes. This should 
include pre-cleaning at the point of  care, thorough cleaning, and rinsing prior to disinfection or 
sterilization.6,9

Document the endoscope reprocessing policies and procedures, if  that has not already 
be done. Periodically (e.g., monthly, semi-annually) perform routine observation of  
reprocessing steps and document whether reprocessing steps comply with policies and 
procedures.

Keep in mind that with any reprocessing method, if  bioburden is not effectively removed from 
the scopes, you cannot be certain that even sterilization will be successful.
Specifi cally, consider the following (Recommendation 1 applies to reprocessing with LCGs. The 
remaining recommendations apply to reprocessing with LCGs or EtO.):

1. If  you are using an LCG for reprocessing, all duodenoscope channels should be fl ushed 
with alcohol and dried with fi ltered compressed air after disinfecting since this is a critical 
step in preventing growth of  microbes.1,6,8,9 Drying can be best achieved by also using 
HEPA-fi ltered forced-air drying cabinets with channel connectors. The connectors will help 
ensure each channel is quickly and thoroughly dried.

2. To address the concern that duodenoscopes in current use might harbor CRE or other 
bacteria, do a baseline culture of  all duodenoscopes. We recommend culturing for a broad 
range of  bacteria including gram negative species. If  positive cultures are identifi ed, it is 
prudent to do additional selective media culturing to identify if  the species present rep-
resent high or low concern bacteria. See the CDC Interim Duodenoscope Surveillance 
Protocol for more guidance details and how to respond if  positive cultures are observed.  If  

Comments:
•This alert is a living document and may 
be updated when ECRI Institute receives 
additional information. In circumstances in 
which we determine that it is appropriate 
for customers to repeat their review of 
an issue (e.g., when additional affected 
product has been identified), we will post 
a separate update alert. In other cases, we 
may add information, such as additional 
commentary, recommendations, and/or 
source documents, to the original alert. For 
additional information regarding the format 
of this alert, refer to our HDA Format 
Guide. 

•This Hazard Report and other technol-
ogy management, patient safety, and 
risk management guidance articles and 
recommendations are publicly available in 
ECRI Institute’s new CRE and Duodenos-
cope Resource Center, located at www.ecri.
org/cre
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any high concern species are identifi ed this indicates that the reprocessing protocol being 
used may be ineffective and therefore the protocol should be carefully reviewed and mon-
itored to verify that it adheres to recommended instructions. The culturing should include 
the duodenoscope channels as well as the elevator mechanism at the distal end of  the scope. 
Hospitals unfamiliar with endoscope culturing will need to quickly develop this skill and 
train appropriate staff. They also may need to obtain special supplies necessary for this 
activity. Guidance like that from the Gastroenterological Society of  Australia and the CDC 
Interim Duodenoscope Sampling Method can be helpful to get started.  Routine surveillance 
culturing of  endoscopes is a common practice in Australia and several other countries.

3. Consider instituting regular microbiologic surveillance through duodenoscope culturing. 
Implementing this properly will not be trivial, but we believe it will provide the best means 
to monitor post-reprocessed duodenoscopes for risk of  CRE colonization. This could be 
done in many ways, but until further culture recommendations are available we recommend 
one of  the following approaches:

 —Culturing every duodenoscope after reprocessing is completed and waiting to release 
the cultured scopes until negative results are received. Culture incubation typically 
takes up to 48 hours. We believe this will provide the highest assurance of  preventing 
CRE infections.  While this approach can help ensure that no patient is treated with 
an instrument with positive cultures, it will likely require increasing duodenoscope 
inventories (perhaps two- or threefold).  Because of  the substantial cost required to 
increase inventories, this will not be practical for many hospitals. (Duodenoscopes cost 
approximately $40,000).

 —If  current resources will not allow culturing of  each scope after each reprocessing cycle, 
consider weekly culturing. Culturing at the end of  the day on Fridays may be the least 
disruptive approach. This will allow cultured organisms to incubate over the weekend 
when procedure volumes are likely to be at their lowest.  This will not provide the 
high degree of  assurance that culturing after each reprocessing cycle provides. It also 
bears the risk of  unknowingly using contaminated scopes between culturing intervals. 
However, weekly culturing will be less likely to require increases to duodenoscope 
inventories.  It will also limit the risk of  potentially exposing a large number of  patients 
to contaminated scopes as compared to less frequent culturing.

 —If  culturing after each use or weekly is not possible, an alternate periodic 
culturing approach that can be considered, especially if  initial baseline culturing 
reveals no contamination, is to culture duodenoscopes on a rotating basis. For 
example, culturing one quarter of  your inventory each week will allow you to 
monitor your entire inventory monthly. This does not provide the same degree 
of  assurance as weekly monitoring, but does provide an ongoing means to 
monitor reprocessing effectiveness. As with weekly culturing, it will also not 
likely require increasing duodenoscope inventories and can help limit the risk of  
potentially exposing a large number of  patients to contaminated scopes.



4. If  a duodenoscope culture is positive, we recommend repeating reprocessing using your 
standard method and re-culturing the instrument.  If  this next reprocessing results in a 
positive culture, this can indicate that the reprocessing method is ineffective or that the 
duodenoscope is persistently colonized.  A number of  the publicized CRE outbreaks were 
associated with duodenoscopes that appeared to have been persistently colonized. If  the 
repeat positive cultures are consistently associated with one or more specifi c scopes, while 
others do not culture positive, the scope may need to be refurbished (e.g., contaminated 
channel replaced) or possibly retired. Notify your infection control practitioners of  all 
positive culture tests. Note that if  you experience positive cultures with multiple duodeno-
scopes, this could signal the need to consider other sources of  contamination (e.g., from 
reprocessing equipment).

CRE and Duodenoscope Resource Center

This Hazard Report and other technology management, patient safety, and risk management 
guidance articles and recommendations are publicly available in ECRI Institute’s new CRE 
and Duodenoscope Resource Center, located at www.ecri.org/cre.
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