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SUPERBUGS
AND TRACEABILITY
OF ENDOSCOPE VALVES
By Andy Eakins, DipM MCIM
Recent outbreaks related to a highly resistant superbug,
carbapenem-resistant Enterobacteriaceae (CRE), after
endoscopic procedures are claiming national attention in
the US. The FDA has even recently issued;
“Supplemental
Measures
to
Enhance
scope
Reprocessing”.1
These outbreaks have involved endoscopes that are
challenging to high-level disinfect. The problems related
to the CRE superbug are compounded by variation in staff
competency, training, adherence to evidence-based
guidelines and/or manufacturer’s instructions-for-use —
all of which are vital components in the prevention of
infection transmission to patients.
“The issue of persistent contamination remains an
important one,” said Alex Kallen, MD, a medical
epidemiologist and outbreak response coordinator with
the Centers for Disease Control and Prevention (CDC).2
Commenting on a recent study he went onto say the
study was one of “very few systematic evaluations” of
germs that linger on cleaned scopes.

primary source of consensus standards, both national and
international, for the medical device industry. Recognizing
the need for additional guidance for healthcare facilities in
the reprocessing of flexible and semi-rigid endoscopes, an
AAMI working group decided to expand a technical
information report (TIR) into a standard.4 The resulting
American National
Standard, entitled
ST91
–
Comprehensive guide to flexible and semi-rigid
endoscope reprocessing in healthcare facilities has just
been published.
The working group consists of representatives from user
facilities, industry, regulator agencies, the Association of
periOperative Registered Nurses (AORN), Society of
Gastroenterology Nurses (SGNA), and the Association for
Professionals in Infection Control (APIC), all of which have
examined the scientific evidence of recommendations
made in the document.
While much has been written on the topic of endoscope
reprocessing in the past, this recently published AAMI
guideline has also drawn attention to the specific issue of
endoscope valve reprocessing.

In this study, medical scopes used at 21 Providence
Health & Services hospitals in Washington and four other
states remained contaminated with bacteria even after
cleaning — the same problem that has led to possibly
deadly infections in Seattle and across the U.S.

Catalyst for change

The system-wide survey confirmed their worst suspicions,
according
to
Dr.
Jack
Brandabur,
MD,
a
gastroenterologist at Swedish Medical Center, part of the
Providence system.
“We were expecting to find the same thing that others had
reported, that despite adherence to strict guidelines,
despite all that, bacteria can at times remain on these
scopes,” said Brandabur, who led the study published
recently in the journal Gastrointestinal Endoscopy.3

A recent study by Kenters et al.,8 presented an overview
of publications in case reports and outbreaks related to
contamination of flexible endoscopes. They found that
from the 32 publications studied, there were eight
incidents involving damaged or defective flexible
endoscopes. Eight were related to failures during manual
endoscope reprocessing. Eleven reports related to
reprocessing failures where the disinfection step was
carried out by an automated endoscope reprocessor
(AER) and five to due failure or malfunctioning of the AER.

The safe and effective reprocessing of endoscopic
equipment is a critical part of any procedure. The
Association
for
the
Advancement
of
Medical
Instrumentation (AAMI) is the

Failure to follow established guidelines for reprocessing
has resulted in the transmission of infectious agents
causing serious patient injury and/or death. 5-8

Often, these exposures affect large numbers of patients
who must be notified of the potential risk and may need to
return to the unit for testing. Patient notification of
endoscopy-
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related cross contamination or suspected contamination
can be challenging when appropriate identifying
information associating a specific endoscope and its’
component parts with a specific patient is not captured.
Contamination of valves
As far back as 2006, EndoNurse reported that biopsy
valves are a potential source for flexible endoscope
contamination.9 Eight out of 15 (53.3 percent) biopsy port
valves exhibited some form of debris or potential
contamination. Additional testing confirmed the debris to
be proteinaceous matter.
This is not the only time endoscope valves have been
linked to cross-contamination.10-12 Bacillus sp. has been
isolated from bronchoscope suction valves. This
contamination was related to improper disinfection and
storage. The microorganism was detected in bronchial
washing cultures obtained from asymptomatic patients.
Cross-colonization and infection related to mycobacterial
contamination of suction valves of bronchoscopes has
also been reported.

Kovaleva J, et al.14 found that a wide variety of other
pathogens can be transmitted during endoscopic
procedures. Healthcare-associated transmission of
Strongyloides stercoralis, Trichosporon spp., and the
yeast Rhodotorula rubra has been reported. Crosscontamination with Blastomyces dermatitidis, Legionella
pneumophila,
and
Bacillus
spp.
after
flexible
bronchoscopy were related to inadequate cleaning and
disinfection and a contaminated suction valve of the
instrument.
This is something that has not escaped the FDA’s notice,
and they have recently published their draft guidance:
Mitigating the Risk of Cross-Contamination from Valves
and Accessories Used for Irrigation through Flexible
Gastrointestinal.15 Although only a consultation
document, it clearly shows the need to concentrate on
this issue now. In the document they state “Channels
used for irrigation are a potential source for crosscontamination of the irrigation system during the use of
flexible gastrointestinal endoscopes.”
An increasing problem

A private study by the Nova Group 13 showed that
contaminated endoscope valves are routinely used in the
US. Reprocessed, disinfected, and patient-ready
endoscope valves were submitted by endoscopy suites
located throughout the United States. A total of 64
air/water valves and 64 suction valves were tested.

Furthermore, the FDA is now investigating AER
companies. According to USA TODAY,16 the Food and
Drug Administration is now publicly acknowledging that its
investigation into what caused the deadly CRE
“superbug”
outbreaks
linked
to
contaminated
duodenoscopes now includes AERs.

Bacteria, yeast, molds, and bacterial spores were
detected on 77 (60.2 percent) of the valves.
Microorganisms detected include Staphylococcus aureus,
Staphylococcus species non-aureus, Escherichia coli,
Bacillus
species,
Corynebacterium
species,
Pseudomonas species non-aeruginosa, Cladosporium
species and Alternaria species.

The FDA, which focused its initial investigation on the
design of the duodenoscopes themselves, subsequently
revealed that it also would review the efficacy of AERs.
After examining manufacturers’ data, the agency has
determined that more rigorous testing is needed to prove
the reprocessors clean the scopes reliably.
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“The agency considers this an urgent public health
matter of great importance, so it is our expectation that all
(AER) firms … will respond quickly to our inquiries,”
William Maisel, deputy director at the FDA’s Center for
Devices and Radiological Health, said in an interview.
“We did ask each of the AER firms to conduct additional
testing … (and) to make the testing more challenging.”
AER’s come equipped with endoscope valve holders.
However, these holders do not stay with a specific scope.
Therefore, if there is any chance of the valves being
mixed up within the machine, they could lose their parent
endoscope and therefore the unique set would be lost.

Associates (SGNA) in January 2016 announced the
release of New and Revised Infection Prevention Practice
Documents.20-21
These two new practice documents focus on infection
prevention based on recently released research. The new
and revised practice documents give additional
information and insight to assist GI nursing professionals.
With regard to valve traceability they say, “Literature
suggests that reusable buttons and valves should be
reprocessed and stored together with the endoscope as a
unique set for tracking purposes.”
Why trace an endoscope’s valves?

And the above of course, still only deals with valves once
they are inside the AER. These holders do not keep the
valves together with their parent endoscope before and
after the AER process. If they cannot guarantee a unique
endoscopic set all of the time, then again, reprocessors
run the risk of not complying with the new guidelines.
The challenges don’t end there. Despite a multistep
cleaning and disinfecting process, potentially harmful
bacteria survive on colonoscopes and gastroscopes used
to examine the gastrointestinal tract, according to a study
published in the August 2015 issue of the American
Journal of Infection Control.17
Although duodenoscopes have been the subject of recent
warnings from the US Food and Drug Administration,
now, new data suggest the problem may extend to other
types of endoscopes as well. “Current standards and
practices may not be sufficient for detecting and
removing residual contamination,” Cori L. Ofstead,
MSPH, from the Division of Infectious Diseases, Mayo
Clinic, Rochester, Minnesota, and colleagues write.
Endoscopes were contaminated despite guidelineadherent reprocessing in accordance with U.S.
multisociety guidelines. These endoscopes were still
found to be contaminated with viable microbes and
biologic debris, which suggests guidelines may be
insufficient.
Indeed, The Association for periOperative Registered
Nurses (AORN) has recently updated its guideline on
flexible endoscope reprocessing.18 Sharon Van Wicklin,
MSN, RN, a perioperative nursing specialist for AORN
who is responsible for this undertaking, said, “I think we
also need to emphasize the importance of meticulously
cleaning all of the lumens, channels and sections of the
endoscope, and particularly that elevator channel, plus
the endoscope accessories.”
The ne new AORN Guidelines19 were released earlier
this year and stated, “Flexible endoscopes should be
stored with all valves open and removable parts detached
but stored with the endoscope. (Strong Evidence)
Storing removable parts with the endoscope helps
prevent loss and facilitates traceability.”
In addition, The Society of Gastroenterology Nurses and

An endoscope’s valves, (suction, air/water, flushing valve
and un-breached biopsy valve) do not have any individual
identification numbers and are therefore impossible to
track and trace by themselves. Because autoclaving is
not reliable in eliminating prion particles, they now have to
be cold disinfected with the corresponding ‘parent’
endoscope as this is the only way to guarantee
traceability.
The AAMI ST91 standard give the user guidance on how
to alleviate this concern of traceability. It says,
“Detachable parts that are to be reused (e.g., air/water
and suction valves/pistons) should be processed together
and stored with the specific endoscope as a unique set in
order to allow traceability.”
There has been much attention to Creutzfeldt-Jakob
disease over the years. CJD is a rare, fatal neurological
disease caused by an infectious protein, hence the term
“prion.” The prions are very resistant to all forms of
inactivation including regular steam cycles, ethylene
oxide, gas and vapor phase peroxide.
The Association for the Advancement of Medical
Instrumentation (AAMI) ST-79 Annex C, recommends, “A
tracking system should be in place that permits recall of
devices used on high-risk tissue and high-risk patients.22
It is important to note that reusable endoscope valves
and cleaning adapters need to be appropriately manual
cleaned (i.e., brushed and flushed) as instructed by the
manufacturer prior to placement into the containment
device that is used to keep the endoscope and valves
together as a unique set.
Clinical guidelines
A key element of the new ANSI/AAMI ST91:2015
American National Standard, is the provision of
traceability of the endoscope valves. This is stated no
less than six times within the Standard.
In addition, the recent AORN and SGNA endoscope
cleaning guidelines also reflect this provision.
But these are not the first authoritative bodies to do so.
Internationally, the British Society of Gastroenterology,
the UK National Endoscopy Programme, Irish HSE,
Canadian Standards Association and European Society
of Gastroenterology have outlined their position regarding
decontamination and traceability of endoscope valves:
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BSG Guidelines for Decontamination of
Equipment for Gastrointestinal Endoscopy. The
Report of a Working Party of the British Society of
Gastroenterology Endoscopy Committee February 2008

Detachable valves (primarily air/water and suction
valves/pistons) should be decontaminated with their
corresponding endoscopes in an AER, as a unique set
in order to allow traceability. The practice of ultrasonic
cleaning of valves in batches should be abandoned.

National Endoscopy Programme
Decontamination Standards for Flexible Endoscopes.
Updated March 2009 Libby Thomson, et al.

Reusable valves should be processed with their
corresponding endoscope. Valves including flushing valves
and removable parts are kept with the endoscope to form
a unique set of equipment.

ESGE & ESGENA guideline: Cleaning and disinfection in
gastrointestinal endoscopy Update 2008 U. Beilenhoff
Endoscopy 2008; 40: 939-957

Valves and distal caps should be stored separately but with
the endoscope. Valves (including rinsing valves) should
stay with a named endoscope as a set, to prevent crossinfection and enable full traceability.

BSG Guidelines for Decontamination of
Equipment for Gastrointestinal Endoscopy. The
Report of a Working Party of the British Society of
Gastroenterology Endoscopy Committee February 2008

Detachable valves (primarily air/water and suction
valves/pistons) should be decontaminated with their
corresponding endoscopes in an AER, as a unique set
in order to allow traceability. The practice of ultrasonic
cleaning of valves in batches should be abandoned.

Decontamination of reusable medical devices. Canadian
Standards Association. Z314.8-08
March 2008

An endoscope shall not be stored with channel valves
in place. The channel valves shall be stored near the
endoscope in a manner that minimizes contamination
(e.g., in a mesh bag, and not in a denture cup).

Irish Health Service Executive Code of Practice for
Decontamination of Reusable Invasive Medical Devices
Part 4: Recommended practices for endoscopy units.
August 2007

Valves including flushing valves and removable parts
should be kept with the endoscope to form a unique set of
equipment.

The US standards conclude:
AAMI guidelines ANSI/AAMI, ST91:2015 Flexible and
semi-rigid endoscope processing in healthcare facilities

Detachable parts that are to be reused (e.g., air/water and
suction valves/pistons) should be processed together and
stored with the specific endoscope as a unique set in order
to allow traceability.
All removable parts (e.g., valves and caps) should be
detached from the endoscope. To keep the parts together
with the endoscope, a small bag or similar device can be
used to attach the parts to the scope.

AORN: Guideline for processing flexible endoscopes 2016

Flexible endoscopes should be stored with all valves
open and removable parts detached but stored with
the endoscope. (Strong Evidence). Leaving valves
open and removable parts detached facilitates drying
of the endoscope. Storing removable parts with the
endoscope helps prevent loss and facilitates traceability.

SGNA: Standards of infection control in reprocessing of
flexible gastrointestinal endoscopes

All settings where gastroenterology endoscopy procedures
are performed need to have a manual or electronic
system for tracing endoscopes and reusable endoscopic
accessories from the patient use through the entire
cleaning and disinfection process. Literature suggests that
reusable buttons and valves should be reprocessed and
stored together with the endoscope as a unique set for
tracking purposes.
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How to comply with the new standards

REFERECES

When these international guidelines were first
published, endoscopy units had to look for adequate
ways to keep their valves as a unique set with the
parent endoscope. Initial investigation concentrated on
reusable metal cages.23These helped in the tracking
and tracing of an endoscope and its component parts
through the decontamination process and from patient
to patient.
However, such metal cages are not necessarily
designed specifically for endoscope valves and not
always approved to be placed in an AER.24
A number of new products are now available on the
market specifically to hold the endoscope valves
together with a parent endoscope to provide full
traceability. Some of these products are backed by data
proving their effectiveness in endoscope reprocessing. 25
Time for action
Recently the American Gastroenterological Association
(AGA) Center for GI Innovation and Technology held a
meeting, Getting to Zero. “We must stop deviceassociated infections. It’s a complex issue without an
easy solution, but first we need to protect our patients,”
said Michael Kochman, MD, AGAF, chair of the AGA’s
center. He said that means educating patients, as well
as redesigning the endoscopes and finding new ways to
clean and trace them.
To help hospitals prioritize technology safety efforts that
warrant their attention and to reduce risks to patients,
the ECRI (Emergency Care Research Institute)
publishes an annual list of top 10 Health technology
hazards.26 In 2016, that list is topped by endoscope
reprocessing.
The CRE infections crisis combined with ECRI
Institute’s own studies into endoscope cleaning and
disinfection practices— prompted ECRI safety
engineers to elevate flexible endoscope reprocessing to
the top of the 2016 list. This year’s top hazard
specifically addresses the need to adequately clean
flexible endoscopes before disinfection to help prevent
the spread of deadly pathogens.
Anyone involved in endoscope reprocessing, now needs
to examine exactly how they are tracking and tracing
their endoscope valves, and how they are keeping them
as a unique set with the parent endoscope. This applies
to the suction, air/water, unbreached biopsy valve, as
well as the any A/W channel cleaning valve as well.
Without tracking these items adequately, a facility
undertaking endoscopy is not tracing the reprocessing
of their entire endoscope and is therefore unlikely to be
compliant with the new ST-91 American National
Standard, AORN or indeed the new SGNA Guidelines.
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