
Patients Ask: Is High-Level Disinfection Enough?
In October 2024, after Vanderbilt Health notified an unspecified number of patients that they may have been ex-
posed to HIV, hepatitis B and hepatitis C during endoscopy procedures, patients and healthcare workers across 
the country took notice. Many asked whether the current standard of care for endoscope decontamination, 
high-level disinfection (HLD), is adequate to ensure patient safety during endoscopic procedures. 

The Crisis
Vanderbilt isn’t the only healthcare facility experiencing repercussions from infections linked to improperly  
decontaminated endoscopes. 

In September 2013, the Centers for Disease Control (CDC) alerted the Food and Drug Administration (FDA) 
of multi-drug-resistant organism infections (MDRO) and a possible association to procedures using duodenos-
copes. In February 2015, the FDA acknowledged that duodenoscopes could remain persistently contaminated 
with life-threatening “superbugs” and related multidrug-resistant organisms.1,2 Examples of these potentially 
deadly microorganisms include carbapenem-resistant Enterobacteriaceae (CRE) and carbapenem-resistant  
Pseudomonas aeruginosa. In 2015, approximately 250 patient infections and 25 deaths were caused by CRE 
infections linked to improperly reprocessed duodenoscopes.

During its review of several duodenoscope-related outbreaks, the FDA found that many of the infections oc-
curred despite “correct” cleaning and disinfection of the instruments in accordance with the manufacturer’s 
instructions. According to the FDA, “the complex physical design of duodenoscopes may impede effective repro-
cessing,”3 stressing that meticulously cleaning duodenoscopes prior to high-level disinfection (HLD)  
should reduce the risk of transmitting infection, but may not entirely eliminate it.”4   

Previously, almost every infection associated with a contaminated duodenoscope or other type of flexible endo-
scope had been attributed to a reprocessing breach, more specifically, a failure to clean and disinfect the device 
as indicated in its labeling. Reprocessing a flexible endoscope as prescribed by the manufacturer had always 
been assumed to prevent cross-infection (with few exceptions) until the CRE transmissions in 2015.5 

In August 2015, the FDA published a safety communication advising healthcare facilities to consider implement-
ing one or more of four enhanced reprocessing measures, including low-temperature sterilization, to combat in-
fection risk and improve the safety of duodenoscopes.6 Drawing a distinction between disinfection and steriliza-
tion, FDA stated that “duodenoscopes should be subjected to high-level disinfection following manual cleaning 
after each use. When possible and practical, duodenoscopes should be sterilized due to the greater margin of 
safety provided by sterilization.”7

1 https://www.lfm-hcs.com/alerts/FDA_duodeno_Feb_2015.pdf	
2 https://lfm-hcs.com/alerts/FDA_4_Supp_Measures.pdf	
3 https://www.lfm-hcs.com/alerts/FDA_duodeno_Feb_2015.pdf	
4 https://www.lfm-hcs.com/alerts/FDA_duodeno_Feb_2015.pdf	
5 https://bmjopengastro.bmj.com/content/bmjgast/6/1/e000282.full.pdf	
6 https://lfm-hcs.com/alerts/FDA_4_Supp_Measures.pdf	
7 https://lfm-hcs.com/alerts/FDA_4_Supp_Measures.pdf	
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Endoscope postmarket surveillance studies 
After the 2015 outbreaks, the FDA required endoscope manufacturers to conduct field surveillance studies to 
sample reprocessed duodenoscopes in clinical settings to learn more about issues that contribute to contamination.

In May 2019, at the Healthcare Infection Control Practices Advisory Committee (HICPAC), FDA presented the 
results of the field surveillance study. Up to 3.6% of properly collected samples tested positive with low to mod-
erate concern organisms. Up to 5.4% of properly collected samples tested positive for high-concern organisms, 
defined as organisms that are more often associated with disease, such as E. coli and Pseudomonas aeruginosa. 
The FDA also referenced studies indicating that repeated high-level disinfection cycles do not significantly im-
pact the contamination rate compared to single HLD. 

A Continuing Infection Risk?
Some data suggest that the incidence of a duodenoscope transmitting microorganisms, including CRE and other 
potentially deadly superbugs, during endoscopic retrograde cholangiopancreatography (ERCP), temporarily 
decreased following the FDA’s alerts in 2015 informing healthcare facilities and device manufacturers about the 
public health risk.8

However, reports submitted to the FDA’s adverse event database for medical devices, or “MAUDE,” since 2015 
indicate that, while the number of FDA reports linking a duodenoscope to an infection decreased in 2016 and 
even more so in 2017 compared to the relatively high number of cases reported to the FDA in 2015,9 the number 
of infections reported the next year, in 2018, reversed the trend, increasing significantly compared to the previ-
ous year (2017).

Additionally, the FDA received more than twice as many reports in 2019 linking a duodenoscope to infection or 
to device contamination (without necessarily an associated infection) compared to the previous year (2018), and 
almost three times as many compared to 2017.

The FDA stressed again in the 2020 alert that sterilization, particularly terminal (e.g., gas) sterilization, provides a 
greater margin of safety than high-level disinfection.”10  

Bronchoscopes and urological endoscopes also pose a risk. In 2024, the FDA acknowledged that other types of 
flexible endoscopes also remain a concern and may pose a risk of infecting patients with superbugs and related 
multidrug-resistant organisms. In April 2024, FDA issued a letter to raise awareness among healthcare providers 
“about the risk of infections associated with reprocessed urological endoscopes, including cystoscopes, uret-
eroscopes, and cystourethroscopes.”11 These endoscopes are used for viewing and accessing the urinary tract. 
The FDA wrote this letter after acknowledging receipt of “numerous” medical device reports describing “patient 
infections post procedure or other possible contamination issues associated with reprocessing these devices.”12

Two months later in June 2024, FDA published a safety communication alerting the public to the risk of               

8 https://wayback.archive-it.org/7993/20170111070010/http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm434871.htm	
9 https://wayback.archive-it.org/7993/20170111070010/http://www.fda.gov/MedicalDevices/Safety/AlertsandNotices/ucm434871.htm	
10 https://www.fda.gov/news-events/press-announcements/fda-recommends-health-care-facilities-and-manufacturers-begin-transitioning-duodenoscopes-disposable	
11 https://www.LFM-HCS.com/FDA/FDALetterUrologyInfections2021.pdf
12 https://www.LFM-HCS.com/FDA/FDALetterUrologyInfections2021.pdf	
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reprocessed bronchoscopes similarly infecting patients with multidrug-resistant bacteria, again including CRE.13          
The FDA’s notice provides updated advice that supplements the FDA’s earlier (and now outdated) alert, pub-
lished in September 2015, also discussing infections linked to reprocessed (flexible) bronchoscopes. 

This alert, focusing on bronchoscopes provided two new recommendations that were not discussed in the earlier 
2015 communication: first, that healthcare facilities “consider using sterilization instead of high-level disinfection 
when feasible, because sterilization has a greater safety margin than high-level disinfection.” Otherwise, if “steril-
ization is not available,” then high-level disinfection of bronchoscopes should be performed. 

New Industry Guidance
As infectious outbreaks persisted, the healthcare industry received new guidance from the Association for 
the Advancement of Medical Instrumentation (AAMI). In 2021, the Technical Standards Committee released 
ST91:2021: flexible and semi-rigid endoscope processing in healthcare facilities. This document noted:

•	“Of greatest concern is the multiple and growing number of reports of multi-drug-resistant organisms 
(MDRO) transmission resulting in patient infection and in some cases high rates of mortality.”

•	“Additional outbreaks have been reported related not only to duodenoscopes, but also to gastroscopes, 
ureteroscopes, cystoscopes, colonoscopes and bronchoscopes.”

•	“What is very concerning regarding outbreaks related to MDROs is that failures in the processing or the 
equipment could not always be identified. The facilities were following the guidelines and manufacturers’ 
written instructions for use (IFU).” 

 
AAMI ST91 2021 repeated FDA’s endorsement of the sterilization of flexible and semi-rigid endoscopes to be 
used in semi-critical applications whenever possible:

“Semi-critical devices which come in contact with mucous membranes or non-intact skin should be thor-
oughly cleaned and then sterilized. If sterilizations not possible, high-level disinfection is the minimum 
advised processing method. Historically, because of cost and logistic needs, the standard of care for gas-
troenterology and other endoscopes used in procedures performed outside of operating rooms has been 
high-level disinfection. It is advised that flexible and semi-rigid endoscopes to be used in semi-critical appli-
cations be sterilized prior to use. . . Sterilization of endoscopes can reduce this risk because of the greater 
margin of safety in the overkill, process, and terminal sterilization provides a sterile packaged endoscope.” 

The Answer
Traditional ethylene oxide sterilization, the dominant method of low-temperature sterilization between 1960 
and the 1990s, is proven to be compatible and reliable (10-6 SAL). Medical instruments are sterilized in their final 
packaging, a process known as terminal sterilization, ensuring that instruments are completely free of viable mi-
croorganisms before use. Terminal sterilization provides a high level of sterility assurance as it completely eradi-
cates bacteria, fungi, and difficult-to-kill bacterial spores.  

When ethylene oxide is paired with award-winning Ethylene Oxide-Flexible Chamber Technology® (EO-FCT), 
only a fraction of the amount of gas, essentially a microdose, is needed to ensure terminal sterility. Sterilization 
13 https://www.LFM-HCS.com/FDA/Safety2021Bronch.pdf	
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and aeration take place in the same chamber within a dedicated cabinet requiring no external water or vacuum 
lines. Because excess air is removed from the flexible chamber, less gas is necessary. In contrast, gas sterilization 
modalities featuring a “rigid” chamber require approximately 10 times more ethylene oxide gas to reach the 
same level of terminal sterility. 

A. E. “Ted” May is president of Andersen Sterilizers, Inc., the leading manufacturer of gas sterilization solutions 
and Ethylene Oxide-Flexible Chamber Technology. May also serves as co-chair of the Hospital Ethylene Oxide 
Working Group (WG62) of the Association for the Advancement of Medical Instrumentation (AAMI) Technical 
Standards Committee.

“In 2023, Andersen was awarded the  FDA Innovation Challenge 2  for reducing ethylene oxide emissions 
through our proprietary EO-Flexible Chamber Technology,” said May. “Andersen Sterilizers recently released 
its revolutionary EOGas 4PLUS® — the only system in the world cleared by FDA for the terminal sterilization of all 
duodenoscopes and the longest colonoscopes on the market (≥ 1.2 mm ID, ≤ 3530 mm maximum length of any 
channel).”

Ethylene Oxide-Flexible Chamber Technology will not replace HLD, hydrogen peroxide (H202) sterilization and 
other decontamination technologies. However, EO-FCT is the only means for protecting vulnerable patients from 
deadly microorganisms not eradicated by other modalities.  

For more information on the Andersen Sterilizers EOGas 4PLUS and award-winning EO-Flexible Chamber  
Technology, visit sterility.com.
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