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Recommendations Highlights
(common recommendations in 2 or more
hospitals)

» Regular biological testing of endoscopes:

- Implement a regular audit program for
microbiological testing of flexible endoscopes in
conjunction with Pathology for all flexible
endoscopes used throughout the organisation.




Microbiological surveillance
culture

» Delay in feedback
- Real-time technology e.g. ATP (cut-off established?)
» Frequent isolation of nonpathogenic
organisms by environmental contamination

» Still lacking uniform standards for sampling
and culture technique




Microbiological surveillance culture

» Visual inspection
- Do not detect soiling on the internal surface of an
endoscope

- Do not detect low but potentially significant
concentration of soiling




Weakness / deficiencies in endoscope reprocessing:

Process control Vs product control (microbiological sampling) as
solution?

a.Inadequate reprocessing of endoscopes and accessories

- Inadequate cleaning (e. g. inadequate manual cleaning and brushing of endoscope channels)
- Contaminated cleaning accessories (e. g. cleaning brushes)

—Use of unsuitable or incompatible detergents and disinfectants

- Inadequate concentrations and contact time of agents

— Contaminated or time-expired solutions

— Contaminated rinsing water
: - Fixed organic material {biofilm} in endoscopes, water pipes, containers, or washer-disinfectors
- Use of nonsterile accessories in invasive diagnosis and treatment {e. g. nonsterile biopsy forceps, polypectomy
snares)
- Inadequate reprocessing of water bottles (e. g. no sterilization)
- Use of tap water in water bottles
b. Inadequate transport and storage of endoscopes
— Insufficient drying before storage (e. g. Psetdomonas spp.)
— Inappropriate storage conditions
c. Contaminated or defective washer-disinfector
- Contaminated pipes, containers, etc.
— Contaminated final rinsing water
- Mechanicalfelectronic defects of washer-disinfector
— Incorrect use of washer-disinfector {(e.g. wrong connections)
— Lack of regular maintenance of washer-disinfector according to manufacturer’s recommendations
d. Design limitations and damaged endoscopes
- Small lumina, branched channels, not accessible to cleaning brushes
— Damage to the surfaces {internal and external) of the endoscope, providing potential for contamination

e. Contaminated water in the endoscopy unit
— Contaminated main water pipes/supply
- Contaminated or inadequate water supply systems {filtration etc.)

\ ) \ Endoscopy 2007; 35: 175 - 181



Microbiological surveillance culture

» Looking for updated guidelines

» Implementation
> Laboratory support
- Endoscopy staff
> Infection control team
» Trials at different units = problem-shooting
- testing protocol and frequency established




Infection Control in
Endoscopy,
3rd edition, 2010

Gastroenterological Society
of Australia (GESA)

Australian Gastrointestinal
Endoscopy Association
(AGEA)

Gastroenterological Nurses
College of Australia (GENCA)
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Choice Framework for local

Policy and Procedure (CCFP) 01-

06 - Decontamination of flexible DH) Departrent
endoscopes, 2013

Choice Framework for local Policy and
Procedures 01-06 — Decontamination of

supe rsedes Health Technical flexible endoscopes: Validation and
verification

Memorandum (HTM) 2030 on endoscope
decontamination

5 volumes:

— Policy and management

- Design and installation

— Operational management
- Validation and verification
— Testing methods

Department of Health, UK




ESGE - ESGENA guideline for
quality assurance in
reprocessing: Microbiological

surveillance testing in
endoscopy, 2007

European Society of
Gastrointestinal Endoscopy
(ESGE)

European Society of
Gasteroenterology and
Endoscopy Nurses and
Associates (ESGENA)

Cuidelines - 73

ESGE-ESGENA guideline for quality assurance in reprocessing:
Microbiological surveillance testing in endoscopy

© JOu

Eibbography
DOE 10105 5= 2006-345181
Published shesd afint
Endacgay 2007 29

175 181@ Gearg THame
Nrlag 15 Stattgart -New Yark
5N 001 3726

U. Beilenho, € £ Neumann®, | F. Rey’, H. Blering", R Blum®, V. Schmidt” 3nd the ESGE Guidelines Gammitttee”

Insinions srelinted 3t the and of the guidsine.

Contents
v

1. Introduction

2 Risk and potential proth

3. Respensibilities
4 Frequency
5. Sampling for routine tests
51 Endoscopes
52.Fimal rinse vater in washer-disinfectors
53.Water supply
6. Colturesfouturing
&1 Liquid samples from endoscope charmels
62 Swabs
63.Water samples
6.4, Additional tests

7. Interpretation of results and carrective measures in case of contamination

71 Total microbiological count
72 Detection of special microorganisms
& Management of outtreal of infections agent
A References

1. Introduction
v

Migobiological surveilance is an important
mem: for evalating the outcome quality of re-
Pprocessing procedures and is @ insrument of
regular quality control in gastrointesting endos-
sopy, whether endoscopic procedures are per-
formed in hosprale, in private cinics or doctors”
offices 1t is an mstrument for detecting and re-
dressing wealtnesses and mistalwes in the repro-
cessing procedure ard for preventing the trans-
missicn of infectious agents through endascopy.
This guideline. from the Ewopean Sodety of Gas-
trointestinal Endoscopy (ESGE ) and the Eurcpean
Socety of Gastroemerology and Endoscopy Nurs-
£ and Assooiates (ESGENA) addresses the nie-
cessity for microbiclogical survellance in endos-
copy and provides practical information about
tesung the qudity of the microbiclogical oumt-

comes of manual and amomated RprRCESENE
procedures used in endascopy.

Itisaconsensus guideline, prepared in co-opera-
tien with endoscopiste, microbislogists, hygie-
Dists, ndoscopy MUTSES, and TepTesemaives
from induswy.

Aims of this ESCE-ESCENA guideline

These are:

) To supportindividual endoscopy
in developing local standards and protocals
for re gular microbiclogical sarvedlance

b To suppart national societies and official bad-

and quality assurance programs for hygiene
and infection control in gatroimesting en-
doscopy

BelenhaffU etal ES0E ESGENN quidaline farquality assrance inceproceming .. Endmapy 2007,39: 175 181



Multisociety guideline on
reprocessing flexible
gastrointestinal endoscopes,
2011

American Society for
Gastrointestinal Endoscopy (ASGE)

Society for Healthcare
Epidemiology of America (SHEA)

GUIDELINE

Multisociety guideline on reprocessing flexible gastrointestinal

endoscopes: 2011 @=
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SPAULDING CLASSIFICATION OF MEDICAL
DEVICES AND 1IEVEL OF DISINFEC TION

The classfication systern first propesed by Dr. EH.
Spaulding divides medical devicss into categorias basad
en the misk of infection inwelved with their use 1! This
classification system is widely accepted and is user by the
U5 Food and Dimg & drainistra ton (FDW, the Centers for
Disease Centeol and Preventien (CDC), epiderinlagists,
uicrobiclogist and professional medical organintions to
help determine the degre of disinfection or sterlizton
required for various medical devioes. Three cate grries of
medical devices and their associated level of disinfection
ame recognised:

+ Crtcal: & device that emmers oomally swrile deme or
ihe vascular system. Such devces should be sterlized,
defined as the destiction of all microbial life. Exaroples
of endoscopic iInstrumerts that require sterlimtion are
bimpey forceps and sphincterateres

+ Sernicrtical: 4 device that oomes in contact with inmcr
mucous membanes and does not ordinanly penetate
sterile fissne. These devices (eg, endescopes) sheuld
receive at least highlewel disinfection, defined as the
destructionof all vagetative micTocTganisTs, mycubac-
teria, small or ronlipid virses, rediumn or lipid virses,
fungal spores and some, but rot all, bactenal spores.
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Crosswalk
I

Indicator organisms Testing Indicator Testing frequency
frequency organisms
Australia Gl: oral, enteric Duodenoscope, NF, rapid-growing Every 4 weeks
(incl. Salmonella), NF  bronchoscope, AFB
linear endoscopic
Bronchoscope: + US: every 4

rapid-growing AFB weeks.

Others: every 3
months

Result interpretation & actions:
e >10 CFU Staph epidermidis:
e likely contamination during collection
e Any growth of Pseudomonas / NF in duodenoscope / bronchoscope / associated
AER
« Remove AER & endoscope from service
e Clinical FU of patients undergone the procedures
e >10 CFU enteric bacteria repeatedly from one instrument only
* Mechanical defect in that instrument
e >10 CFU enteric bacteria from a variety of instruments
e Defects in manual cleaning; AER problem
e Review cleaning and disinfection techniques
e Any growth of rapid-growing AFB from bronchoscope
e Contaminated AER
« Remove that AER from service
e Any growth of Salmonella / Shigella
e concern




Response to positive bronchoscope cultures
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Response to positive duodenoscope cultures
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Response to positive gastroscope or colonoscope cultures
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Crosswalk
| |fdescopes  [AR@nalmmsewswn

Indicator organisms Testing Indicator Testing frequency
frequency organisms
UK TVC + Pseudomonas  optional TVC + P. Every week
aeruginosa aeruginosa

Every 3 months
Environmental AFB

Result interpretation & actions:
TVC:
e 10-100 CFU/100ml
e Speciate for any P. aeruginosa
e Risk assessment
« Superchlorinate / repeat self-disinfection
e >100 CFU/100ml
e Speciate for any P. aeruginosa
e Risk assessment: consider removing AER from service

Environmental AFB: should be absent in 200ml




Crosswalk
T [Endoscopes | AR(nalrnsewaten |

Indicator organisms Testing Indicator Testing frequency
frequency organisms
Europe Enteric, P. aeruginosa, At least every 3 P. aeruginosa, At least every 3
NF, staphylococci, months; atypical months (at the
atypical mycobacteria by rotation, each  mycobacteria, same day as
endoscope Legionella testing endoscopes)
should be

sampled at least

once each year.

e All channels
(flush with
20ml sterile
saline)

« OQuter surfaces
(swabs)

« Connected
water bottle

Result interpretation & actions:

e Channels: e« TVC:<10CFU/ 100 ml
e TVC: <20 CFU / channel * No indicator organisms
* No indicator organisms

e OQuter surfaces:
* No indicator organisms

e Water bottle:
e TVC: <10CFU / 100ml
* No indicator organisms

—~__ .y



Crosswalk
| |Frdoscopes  [AmGnsewmen

Indicator organisms Testing Indicator Testing frequency
frequency organisms

USA (2011)

No routine
microbiological testing

P



Princess Margaret Hospital

» Oct 2014
» started testing with final rinse water




Endoscopy Units

» Endoscopy nurse: collect water sample by aseptic
technique

Connect filter tube to AER.

Disinfect the filter tube.

Remove gas filter case from the cleaning cover.

With sterile gloves, take the end of the disinfected filter tube
out of the filter case mount.

Close the cleaning cover.

Hold the end of the filter tube with sterile glove.

Place large container under the end of the filter tube.

Start the rinsing program.

Discard first portion of 100 - 500 ml in the large container.

0. Then collect 100ml water sample in a sterile collection
container with membrane with pore size of 0.45um.

1. Stop the program.
2. Send the collection container to Microbiology Laboratory.

AWN —

— oo




Clearly label the type of endoscope and
put the water in a transport outer box




Microbiology Laboratory

» Lab technologist:

- With the use of suction pump, filtrate 100ml| sample
through a membrane filter

- Remove the disc and plate on Tryptone Glucose
Extract Agar (TGEA): widely adopted for
heterotrophic plate count for dairy and water samples

- Plate the culture plates in closed plastic bags and
incubate at 28°C for 5 days

- Examine the plates after 48h incubation and at 5
days




Laboratory — laminar flow workstation & pump
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Collect the collection bottle to pump




After water filtration completed, remove
the filter paper to the agar plate







Actions for Microbiology Test Result on the Post-disinfection Rinse Water
of AER (Automated Endoscope Reprocessing System)

Testing Result Action Level
<10 CFU/100 ml 1. No action

Inform ICN
Validating disinfectant and disinfection procedures

>10 to 100 CFU/100 ml

Carry out correct measures
Perform self-disinfection
Repeat: Collect new samples

a bk wn =

Inform ICN
Validating disinfectant and disinfection procedures

=100 CFU/100 ml

Carry out correct measures
Change all filters
Perform self-disinfection

OO~ WN =

Repeat: Collect new samples

Repeat testing result:
<10 CFU/100 ml Resume normal
>10 CFU/100 ml 1. Inform ICN
2. Take AER out of service and contact the manufacturer /

supplier to detect defect or possible cause.

3.  Then replace new water filters (if not yet replaced),
perform self-disinfection

4. Repeat again: Collect new samples

References:

1. Advisory Board Cleaning and Disinfection Flexible Endoscopes (SFERD): Professional Standard Handbook
Flexible Endoscopes — Cleaning and Disinfection, version 2.1, 2011.

2. Medivators Reprocessing Systems: Protocol to validate the antimicrobial effectiveness of a Medivators AER

utilizing a Sampling Connector; Product Bulletin Number 50096-108 Rev. C, April 22, 2004



Infection Control Team

» ICN informs endoscopy unit on alarming
results and ask for FU / remedial actions




Actions for not passing the tests

» Repeat / increase frequency of self- (ee
disinfection —

» Thoroughly disinfect the filter tube P&
» Re—position the water drainage ¥

» Change water tap site 3¢

» Change water filter 3

» Change new AER 3¢




Effect of changing water filter




Routine established

» Change water filter every month (as
recommended by AER manufacturer)

» Increase self-disinfection cycle from every
month to biweekly

» AER final rinse water sampling for
surveillance culture every 3 months

» = satisfactory results mostly since then




Original Investigation | October 8, 2014

New Delhi Metallo-B-Lactamase-Producing
Carbapenem-Resistant Escherichia coli Associated With
Exposure to Duodenoscopes

Lauren Epstein, MD, MSc'2; Jennifer C. Hunter, DrPH':2; M.
Allison Arwady, MD?2:3; Victoria Tsai, MPH3; Linda Stein, MPH#;
Marguerite Gribogiannis, MPA4; Mabel Frias, MPH>; Alice

Y. Guh, MD'; Alison S. Laufer, PhD'; Stephanie Black, MD®;
Massimo Pacilli, MS®: Heather Moulton-Meissner, PhD?; J.
Kamile Rasheed, PhD'; Johannetsy J. Avillan, BS!;

Brandon Kitchel, MS'; Brandi M. Limbago, PhD';

Duncan MacCannell, PhD'; David Lonsway, PhD'; Judith Noble-
Wang, PhD'; Judith Conway, RN3; Craig Conover, MD3;

Michael Vernon, DrPH>; Alexander J. Kallen, MD'

JAMA. 2014;312(14):1447-1455.




CDC Interim Duodenoscope Sampling Algorithm vs03.11.15
oy s —
? NC)
Interim Protocol for Healthcare Facilities Regarding Surveillance for Bacterial Contamination
of Duodenoscopes after Reprocessing

» Optimal frequency not established
> Monthly
- Every 60 procedures
- Weekly
- After each reprocessing
» Sites for sampling
> Channel
> Distal end
» Options of sampling methods: e.g. flush-brush-flush;
with unestablished sensitivity
» Acceptable results: <10 CFU of Low-concern

organisms; no high-concern organisms (NR, S. aureus,
enterococci)




Testing duodenoscope after 60 ERCP procedures or once a month

Test duodenoscope and consider

holding the instrument until Negative
culture results available. Reprocess again to
Culture method options: —> remove PBST and return
(A) Presence/ Absence by to circulation
Enrichment or (B) Quantitative
Examples: Staphylococcus aureus,
Enterococcus spp.,

Streptococcus sp. viridians group,
Pseudomonas aeruginosa, Klebsiella spp.,
Salmonella spp., Shigella spp. and

Low-concem organlsms_ other enteric gram-negative bacilli
Examples: coagulase-negative

staphylococci, micrococci, diptheroids, 1. Reprocess and culture again
Bacillus spp. and other gram-positive rods D e et [ eI
cultures are negative or are below
acceptable levels of low concern

Culture Method: Enrichment

1. Reprocess and culture again organisms t
2. Do notreturn to circulation until 3. Consider notification of patients
cultures are negative or are below exposed to duodenoscope
o acceptable levels of low-concern organisms t since last negative cultures
R
Culture Method: Quantitative
1. Quantify colonies,
if <10 CFU/duodenoscopet, reprocess
to remove PBST and return to circulation
2. Ifnot <10CFU/duodenoscope, review If cultures are repeatedly
facility-specific acceptable levelst, reprocess positive (3 imes or more)
and culture again if not below acceptable levels for either any high-concern
3. Do notreturn to circulation until cultures organism or
are negative or are below acceptable —> >10 CFU/duodenoscope
levels of low-concern organismst of low-concern organisms,

facilities should consider
re-evaluating their culture
technique and/or sending
the duodenoscope to the
manufacturer for evaluation




Transmission of CRE bacteria through
Endoscopic Retrograde Cholangiopancreatography (ERCP)

Interim Guidance

NOTE: This document was distributed on 3/17/2015. It is subject to change and may be updated as
new evidence or information arises. Please watch communications from ASGE and visit
www.ASGE.ore regularlv.

Potential Clinical Scenarios and Possible Options for Management

Scenario A: At this time, in the absence of known MDRO/CRE exposure or heightened risk

At this time, given the uncertainties raised by recent reports, even in the absence of known
MDRO/CRE exposure or heightened risks for CRE, consider either:
a. Onetime, post reprocessing surveillance culture of the entire inventory of elevator-
equipped endoscopes in the unit.

s  |f cultures are employed, endoscopes should be sequestered for a minimum of 48
hours until cultures confirm absence of contamination. Those found to be positive
for contamination by pathogenic bacteria should undergo repeat manual cleaning,
high-level disinfection, and sequestration, or ETO gas sterilization according to
manufacturer’s guidelines.

b. Alternatively, proceed with one time ETO sterilization of the entire inventory of
elevator-equipped endoscopes, with careful attention to manufacturer's guidelines.

Scenario B: For routine daily practice without known heightened CRE risk

Currently, in the absence of suspected exposure or known risks, no additional reprocessing
practices beyond diligent standard washing and HLD of duodenoscopes are advised by the FDA.

Some centers however are employing double cycles of washing and reprocessing for all
endoscopes with elevators. Other centers are employing culture and sequestration of these
instruments until confirmed clear, or ETO sterilization after each procedure. These options
should be reviewed with your hospital infection control staff and administration to determine
which approach is most practical and efficacious at your institution.




Patients undergoing procedures using duodenoscopes should be informed during the
consenting process that there is a risk of patient-to-patient bacterial transmission associated
with the procedure, including uncommon transmission of a multidrug-resistant organism.

Scenario C: Known MDRO or CRE-positive patients

The FDA and ASGE have advised, when ERCP is performed in a patient with a known multi-drug
resistant organism such as CRE, that the duodenoscope should be taken out of service until it
has been verified to be free of pathogens before reuse. This would entail high-level disinfection
followed by either endoscope culture and sequestration until confirmed culture-negative at 48
hours or ETO sterilization. This approach could also be implemented for other flexible
endoscopes that have an elevator mechanism.

Scenario D: Infection (or carrier state) with MDRO or CRE identified in a patient with a history
of ERCP in recent months

When a patient is newly identified with either a clinical infection or silent carriage of a
MDRO/CRE organism, their history should be reviewed to identify potential exposure via
endoscopy using an instrument with an elevator (ERCP or EUS) in the prior several months. This
interval is poorly defined, but transmission at exposure many months earlier has been
described. If exposure via these instruments is a possibility, the following steps should be
undertaken:

# |dentify the individual endoscope used in the case and culture it according to one of the
standardized culture protocols (see CDC interim culture method:
http://www.cdc.gov/hai/settings/lab/lab-duodenoscope-culture-method.html). Sequester
the scope out of service for at least 48 hours until a culture for high-concern organisms is
negative.

s |f the endoscope tests positive for MDRO/CRE, then contact the hospital microbiology and
infection control departments to assist with characterization of the cultured organisms to
ascertain their equivalence.

= With your infection control department, identify all patients in whom the endoscope was
used, both during an interval prior to the index patient’s exposure and subsequent to their
exposure up until the time it was taken out of use for culturing. Motification of these
patients should be considered, in line with the CDC's guidance, for potential screening via
anal swab PCR or culture and for tracking to identify potential illness.

* Treat the positive CRE contaminated scope with either ETO sterilization according to
manufacture guidelines or repeat washing and HLD with sequestration until a repeat culture
confirms absence of high-concern organisms after at least 48 hours.

—__ .
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Supplemental Measures for Facilities and Staff that Reprocess Duodenoscopes to Consider:

Among the variety of infection mitigation strategies discussed at the Advisory Committee meeting, several specific
supplemental measures have been implemented in individual health care facilities. Combined with strict
adherence to the duodenoscope manufacturer's reprocessing instructions, the following supplemental measures
may further help reduce the risk of infection transmission associated with the use of duodenoscopes.

» Microbiological Culturing

» Ethylene Oxide Sterilization

+ UUse of a Liguid Chemical Sterilant Processing System

+ Repeat High-Level Disinfection

The FDA recommends health care facilities performing ERCP evaluate whether they have the expertise, training
and resources to implement one or more of these options:

.



= Microbiological culturing of duodenoscopes

Microbiological culturing invalves sampling duodenoscope channels and the distal end of the scope and
culturing those samples to identify any bacterial contamination that may be present on the scope after
reprocessing. Some facilities have successfully implemented routine or periodic surveillance culturing to
assess the adequacy of duodenoscope reprocessing and to identify duocdenoscopes with persistent
contamination despite reprocessing.

In March 2015, the CDC released an Interim Duodenoscope Surveillance Protocol that includes
duodenoscope sampling and culturing protocols, which may be used as a guide for health care facilities to
assess the adequacy of their duodenoscope reprocessing. This interim protocol includes several options
for duodenoscope culturing based on the resources and requirements of each healthcare facility B
option is to culture duodenoscopes after every reprocessing cycle and to quarantine the duodenoscope

until culture results are known. Another option is to culture at intervals defined by the health care facili

eekly, monthly or after a fixed number of procedures,

The CDC's interim duodenoscope surveillance protocol is a good tool; however, the false positive rate, the
false negative rate and the limits of detection for microbial surveillance have not yet been established for
this method. Nevertheless, persistent duodenoscope contamination as defined in the interim surveillance
protocol should lead to action by the health care facility, such as taking the scope out of circulation until
negative culiure results can be demonstrated following repeat reprocessing.

Health care facilities evaluating the potential implementation of duodenoscope microbiological culturing
following duodenoscope reprocessing should consider the following:

= Any ducdenoscope found to be contaminated should not be returned to use until the contamination
has been eliminated from the device. The CDC has provided an interim protocol to assist in
interpretation of culture results.

Microbiological culturing is resource-intensive and includes added costs of microbiological testing and
staff time needed to collect and process samples.

Some health care facilities have “outsourced” duodenoscope culturing to environmental or contract
laboratories due to lack of on-site experience with culturing. uncertainty in interpretation of results and
workflow considerations.

Surveillance culture results take time to produce. When duodenoscopes are cultured after every
reprocessing cycle, the duodenoscope is typically quarantined and not available for use until culture
results are known.

= Health care facilities should assess their supply and clinical demand for duodenoscopes when
considering microbiological culturing implementation.




The way forward...?

» AER final rinse testing:

> to give a hint to change the current maintenance
practice of individual endoscopy unit?

- Optimal frequency not known to detect real
problems timely

> Speciation? NTM?
» surveillance culture on endoscopes

» High risk endoscopes:

- ERCP: surveillance on patients with bacteremia (esp.
P. aeruginosa) within 14 days?

> Bronchoscopy: surveillance on BAL with NTM?
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