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Adolph Kussmaul demonstrates his rigid gastroscope in 1868. “Patient” |
was a professional sword swallower who was compensated for his
services. No description of the technique or procedure was ever
published.*

G
-1.

Basil Hirschowitz — 1961. Inventor of flexible fiber-optic gastroscope demonstrates

instrument on surprised patient. Hirschowitz scoped himself with instrument
prior to use on patients

1.Spurr, C. (2018). History of the Instruments and Techniques of Gastrointestinal Endoscopy. In:
Sridhar, S., Wu, G. (eds) Diagnostic and Therapeutic Procedures in Gastroenterology. Clinical
Gastroenterology. Humana Press, Cham.

1881. Endoscopy with a rigid tube according to Johann Mikulicz.? 2. Litynski, G. S. World J Surg. 1999




Spaulding Classification of Medical Instruments

non-critical

Contact with intact skin

semi-critical

Contact with mucosa / body
fluids

High Level Disinfection

Reduces all organisms Reduces all organisms
except spores and some spores

Low / Intermediate
Level Disinfection

critical

Enters sterile site

Sterilization

Reduces all organisms



y Sterilization I

High temperature:Steam
[40 min], dry heat [1 -6 hrs],
Low temperature: VH202 (~ 35 min),
Ethylene oxide gas (15 h),
Chemical sterilants - 2% GTA (10

hrs , 200C - 25°C),
\_ )

High Level Disinfection[HLD]
Reduced concentrations and

exposure times [For example
Chemical disinfectants:
>2% GTA, 0.55% OPA, peracetic acid,
hydrogen peroxide;
Heat pasteurization; Ao=600]

Low level Disinfection [LDL]
Liquid disinfectants with no

mycobacterial claim - chlorine-
bhased products, 70%-90%
alcohol, phenolics, H202
Short treatments (21 min]. Heat
pasteurization [Ao=60]

mid of increasing microbial resistance to disinfectants and sterilants [Noting, this is a guide as th
actual levels of resistance depend on the type of disinfection/ sterilization process]

Rowan et al. Sci Total Environ. 2023



Medical Dgaige Performance Responsibility

Manufacturers

Healthcare Facility



What Most MDs Know About Device Reprocessing




Disinfect This...

Grippers

Endoscope
Control Robot Arm
Control

Single arm

Dual arm

Tada & Sumiyama, 2024



Infectlons Related to Contaminated Medical Devices

[
Esophagus — r

Large intestine

Exogenous:
Infection resulting from

contaminated medical device

Stomach ] o )
Contaminated endoscopes with biomaterial

Dermis

from previous patients

Endogenous:
Infections due to patient’s
own organisms

Translocation of own flora

Alvarado. AJIC, 2000



10 Billion Particles




Outbreaks Related To Endoscopes: Tip Of The Iceberg

Number of cases of microbial transmission
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—Microbial transmission in GI endoscopy not associated with MDR bacteria

—Microbial transmission in GI endoscopy due to MDR bacteria

Kovaleva. Best Practice & Research Clinical Gastroenterology. 2016
Rubin. Lancet Gastroenterology & Hepatology. 2018



AKiller

on the Loose

Patients at UCLA were becoriing death

---

A superbug was spreading. Collddoctc

KFF Health N(—Z‘WS TRUMP2.0  PUBLICHEALTH RACE&HEALTH  AUDION  INV

Olympus Told U.S. Executives No Broad
Scope Warning Needed Despite Superbug
Outbreaks

How a medical device
maker kept U.S. hospita

in the dark about deadly : »
infections f =

Design of Endoscopic Retrograde
Cholangiopancreatography (ERCP)

Duodenoscopes May Impede Effective
Cleaning: FDA Safety Communication

fLos Angeles Times

s i 30 FDA reveals 142
Icases of tainted

Updated Irntarmaticn Tor Heallhzane Frowviders Regarding Duodenoscapes

R TP R V1 = SCOPCES

PHNEC ENDOSCOPY DEPT, INFECTION CONCERNS .
WAS CLOSED FROM JUNE 27TH TO JULY ETH 24
and rekale PrOCeEsET




Gastrointestinal Endoscopy-Associated Infections: Update on an Emerging Issue

Digestive Diseases and Sciences (2022) 67:1718-1732
https://doi.org/10.1007/510620-022-07441-8

INVITED REVIEW q
Gastrointestinal Endoscopy-Associated Infections: Update
on an Emerging Issue

Anasua Deb' - Abhilash Perisetti? - Hemant Goyal*® . Mark M. Aloysius* . Sonali Sachdeva® - Dushyant Dahiya’ -
Neil Sharma®® . Nirav Thosani'

2011 - 2020 ERCP Related Reports:31

2011 - 2020 Upper Gl Endoscopy (non-ERCP):21

1987 — 2018 Lower Gl Endoscopy:5

Knowledge Gap
Although tremendous advancements have been made in

Gl endoscopy, EAIs persist as a lingering problem. With the

evolution of MDRO, the challenges have attained new
dimensions. Reporting EAI incidence from developing

countries is insufficient; thus, the data are skewed for
western Europe and North America. The true incidence of
EAIl, the microbiological profile of such infections, and its
impact on healthcare expenditure in developing countries

need to be studied.

' o % .é.él.
L Yol o, s
e ° e

* Upper Gl endoscopy  ® Duodenoscopy and ERCP * Colonoscopy and sigmoidoscopy

Worldwide distribution of EAls from inception until 2020

Deb et al, Digestive Diseases and Sciences, 2022



Under-Reporting

Digestive Diseases and Sciences (2019) 64:1409-1418
https://doi.org/10.1007/510620-018-5431-7

REVIEW

@ CrossMark

Duodenoscope-Associated Infections: Update on an Emerging
Problem

M. Rubayat Rahman' - Abhilash Perisetti? - Roxana Coman® - Pardeep Bansal*’ - Rajiv Chhabra® - Hemant Goyal’

1412 Digestive Diseases and Sciences (2019) 64:1409-1418

Fig.1 Worldwide distribution of reported outbreaks of duodenoscopy-associated infections from 2000 to present

Conclusion and Recommendations

Duodenoscope-associated infection, although uncommon,
remains an important source of hospital-acquired infection.
These infections are considered rare events, but it is important

to note that most of the endoscope reprocessing
lapses are never reported or associated
infections are not recognized. Recent outbreaks of
MDRO infections have highlighted the limitations of

current infection control guidelines regarding ERCP.
The inherently complex design of the duodenoscope, the ability
of microbes to form difficult-to-remove biofilms, and the cost
constraints associated with sterilization make cross-
contamination difficult to eliminate. Automation of disinfection,
novel sterilants, and technologies to prevent contamination are
opening new horizons in the field of duodenoscope
reprocessing.

Rahman et al. Dig Dis & Sci. 2019



Link Between Inadequate Cleaning And Subsequent
Contamination Is Well Documented In The Literature
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Over 200 journal articles published since 2000 involving contamination,
cleaning failure, or infections pertaining to flexible endoscopes
Incidents of contamination are reported for all major endoscope types




ERCP-related Outbreak? Sequencing To The Rescue
'l Have To Trash The Scope!

Epidemiological investigations

Following the detection of ESBL-producing C. freundii and K. pneumoniae in
patients who underwent ERCP with duodenoscope 294, the scope was
withdrawn, and ambi-directional epidemiological investigations were
started. This investigation included identification of all potential exposed

patients (probable and proven cases) and intensive investigation of the
suspected duodenoscope.
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P4* P5 P4 P6 P2 P1 P3
.;\;strad " —

Date of ERCP  2020-01-28 2020-05-01 2020-05-07 2020-06-05 2020-06-09 2020-06-18 2020-07-08

Date of positive 2020-06-20 2020-07-02 2020-07-10 2020-07-16 '

cultures from patients l 1 l l l l

z e P1 (blood) P2 (urine) P3 (blood) P5 (rectal) P4 (rectal)

1 blacrxm-1s encoding C. freundii P6 (rectal)
1 blasuv.12 encoding K. pneumoniae

*This patient was known to be colonized with ESBL-producing Klebsiella pneumoniae

since October 20189.

ig. 1 Timeline of ERCP procedure and infection and colonization of patients. (*This patient was known to be
cblonized with blaSHV-12 K. pneumoniae since October 2019

Cimen et al. Antimicrob Resist Infect Control, 2024




ERCP-related Outbreak? Sequencing To The Rescue
But You'll Have To Trash The Scope!

> University Medical Center Groningen (UMCG)

» Duodenoscope 294 (Introd. Mar 2019) Suspect Source ) .

» Withdrawn July 2020 Last surveillance culture Jan Ly % '
2020 Neg(-) ” /‘

> Culture samples (8) between Jul — Aug (National """

Sampling Method) Neg(-)
> Dec 2020 team of experts:
v" Endoscope technician

v" Microbiologist from Olympus
v IPier

» Thorough destructive investigation lead by external

Cimen et al. Antimicrob Resist Infect Control, 2024



ERCP-related Outbreak? Sequencing To The Rescue
But You'll Have To Trash The Scope!

forceps elevator ~.
~

-

a v
blasyy.1- encoding K. pneumoniae

" = < = = . N . . K. pneumoniae Enterobacter cloacae
Culture results negative negative negative negative negative negative negative negative negative ” Enterococcus gallinarum

Duodenoscope 2020-01-23 2020-07-10 2020-07-14 2020-07-16 2020-07-22 2020-07-28 2020-08-04 2020-08-06 2020-08-10 2020-12-11
culture date

Duodenoscope investigation

8 cultures (standard and alternative methods) Neg(-)

Sampling forceps elevator (dismantled) Pos(+) K.pneumoniae bla,, ,,

Strain via NGS identical to Pts 3,4,6

Instrument channel port (incl. O ring) Pos(+) wild type K. pneumoniae, Enterobacter cloacae, & Enterococcus gallinarum

Instrument channel major damage and signs of biofilm formation (observed through the fiberscope)
Instrument channel brush samples Neg(-)

Cimen et al. Antimicrob Resist Infect Control, 2024



The Dutch Love Trashmg Their Scopes!

Contributing factors to an outbreak of multidrug-resistant K preumoniae Rauwers et al

@
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2015

Figure 1. Timeline of the outbreak. Green and biue bars, number of patients who have undergone an ERCP procedure with duodenoscope A or B,
respectively. Follow-up procedures with the same duodenoscope were excluded; pirke bar, number of patients who have undergone a procedure
with duodenoscope A or B; solid red line, all MRKP cases retrospectively detected by clinical or screening cultures; dashed green line, all cases with
MREKP treated with duodenoscope A; desbed blue line, all cases with MRKP treated with duodenoscope B; dashed pink line, all cases with MRKP treated
with a TJF-Q180V duodenoscope, either A or B. The outhreak period was set from January to August 2015. MR, Multidrug-resistant; MRKP, multidrug-

R PURR - P P

K. Pneumoniae ESBL Endoscope related outbreaks
Duodenoscope A; Duodenoscope B investigations may include Endoscope

* First contaminated endoscope *Second contaminated duodenoscope (6 Dismantling and use of PCR and NGS
* Attack rate 35%; (17/49 pts) months after A)

* Flush suction & biopsy channel positive “Attack rate 29% (7/24 pts)
culture *Flush biopsy channel positive culture

Patients: 15 by clinical samples, 11 by contact screening 10 infections (9 sepsis, 1 cholangitis)
Raumers et al. Gastrointest Endosc, 2019



Gl Endoscopes: Shift from Disinfection to Sterilization

EDITORIAL

Gastrointestinal Endoscopes

Editorials represent the opinions of the authors and JAMA
and not those of the American Medical Association.

A Need to Shift From Disinfection to Sterilization?

William A. Rutala, PhD, MPH; David J. Weber, MD, MPH

More than 10 million gastrointestinal endoscopic procedures
are performed annually in the United States for diagnostic pur-
poses, therapeutic interventions, or both." Because gastroin-
testinal endoscopes contact mucosal surfaces, use of a contami-
nated endoscope may lead to patient-to-patient transmission
of potential pathogens with a subsequent risk of infection.?

In this issue of JAMA, Epstein and colleagues® report find-
ings from their investigation of a cluster of New Delhi metallo-
B-lactamase (NDM)-producing Escherichia coli associated with
gastrointestinal endoscopy that occurred from March 2013 to

July 2013 in a single hospital in
= northeastern Illinois. During
Related article page 1447 the 5s-month period, 9 pa-

First, endoscopes are semicritical devices, which contact
mucous membranes or nonintact skin, and require at least high-
level disinfection.** High-level disinfection achieves complete
elimination of all microorganisms, except for small numbers of
bacterial spores. Because flexible gastrointestinal endoscopic
instruments are heat labile, only high-level disinfection with
chemical agents or low-temperature sterilization technologies
are possible.®? However, no low-temperature sterilization tech-
nology is US Food and Drug Administration (FDA)-cleared for
gastrointestinal endoscopes such as duodenoscopes.

Second, more health care-associated outbreaks and clus-
ters of infection have been linked to contaminated endo-
scopes than to any other medical device.?* However, until now,

Rutala & Weber. JAMA, 2014



Shift From Disinfection to Sterilization

ANSI/AAMI ST91

Itis ADVISED that flexible and semi-rigid
endoscopes be USED IN SEMI-CRITICAL
applications and be STERILIZED prior to use (xiii).

Effective cleaning followed by ROUTINE
STERILIZATION of flexible endoscopes is
PREFERRED because of the significant public
health risk (xiv).

STERILIZATION of endoscopes can reduce this risk
because of the GREATER MARGIN OF SAFETY in
the overkill process (xiv).

Sterilize reusable, flexible endoscopes that are
manufacturer-validated for STERILIZATION WHEN
POSSIBLE (2.1)

Correctly sterilized and handled items are RARELY
ASSOCIATED WITH PATIENT INFECTION (2.1)

The use of low-temperature sterilization and LCS
METHODS HAVE BEEN VALIDATED AS EFFECTIVE
FOR DUODENOSCOPES (2.2)

Low Temp Sterilization
> ETO

»VvH,0,+ 0,

> PAA

The margin-of-safety with HLD is very
slim, in part because it eliminates fewer
microbes than sterilization (6 log,, vs 12

log,,). Suboptimal

practices can

T e detract from processing effectiveness} and

breaches are common*

Rutala & Weber. AJIC, 2023
Simard et al. AJIC, 2019
*Ofstead et al. AJIC, 2025



Society Guidelines and Recommendations

é v'Manual Cleaning |EEi)oscopg

v’ Automated Endoscope Reprocessor hnization

v'Additional HLD Cycle '

, v'Duodenoscope Culturing )

v'Duodenoscope Sterilization

U.S. CENTERS FOBR

CONTROL AND PRENAV: Y I *20 18] ng HRFI S
v'Storage Time Prior to Reprocessing
@ v'Loupe Maghnification or Borescope ESA
| | v'Reprocessing Staff ooy
Bl | v'Disposable Duodenoscope Components [ilistiisstiss

N

Vitale et al, 2020



Communication
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Quality Assurance
In Endoscopy
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Multisociety guideline on reprocessing flexible GI endoscopes m
and accessories e

Lukejohn W. Day, MD,' V. Raman Muthusamy, MD, MAS,” James Collins, BS, RN, CNOR,”
Vladimir M. Kushnir, MD.,* Mandeep S. Sawhney, MD, MS,” Nirav C. Thosani, MD.” Sachin Wani, MD "’

This document was reviewed and approved by the Governing Board of the American Society for Gastrointestinal
Endoscopy.

Day et al. Gastr Endo, 2021
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Reprocessing of flexible endoscopes and endoscopic accessories
used in gastrointestinal endoscopy: Position Statement of the
European Society of Gastrointestinal Endoscopy (ESGE) and
European Society of Gastroenterology Nurses and Associates
(ESGENA) - Update 2018

N

ESGE

Authors

Ulrike Beilenhoff', Holger Biering?, Reinhard Blum?, Jadranka Brljak?, Monica Cimbro®, Jean-Mare Dumonceau®,
Cesare Hassan?, Michael Jung®, Birgit Kampf, Christiane Neumann®, Michael Pietsch'®, Lionel Pineau'', Thierry
Panchon'?, Stanislav Rejchrt™, Jean-Francois Rey™, Verona Schmidt', Jayne Tillett'®, Jeanin E. van Hooft'”

Institutions
1 ESGENA Scientific Secretary, Ulm, Germany Bibliography
2 Grevenbroich, Germany DOI https:/[doi.orgf10.1055(a-0759-1629
3 Olympus Europa, Hamburg, Germany Published online: 20.11.2018 | Endoscopy 2018; 50: 1205-
4 University Hospital KBC-Zagreb-Rebro, Zagreb, Croatia 1234
5 Medical Devices Division, CBC Europe Sil, Nova @ Georg Thieme Verlag KG Stuttgart - New York
Milanese (MB), Italy ISSN 0013-726X
6 Gedyt Endoscopy Center, Buenos Aires, Argentina
7 Digestive Endoscopy Unit, Catholic University, Rome, Corresponding author
Italy Ulrike Beilenhoff, ESGENA Scientific Secretariat, Ferdinand-
8 2nd DepartmentofInternal Medicine, Katholisches Sauerbruch-Weg 16, 89075 Ulm, Germany
Klinikum, Mainz, Germany info@esqgena.org
9 ESGENA Past President, Birmingham, UK
10 Department of Hygiene and Infection Prevention, ABSTRACT

Medical Center, University Hospital, Mainz, Germany

11 Biotech Germande, Marseille, France

12 Digestive Diseases Department, Hapital Edouard
Herriot, Lyon, France

13 2nd Department of Internal Medicine, Charles
University Teaching Hospital, Hradec Krilové, Czech
Republic

14 Institut Arnault Tzanck, St. Laurent du Var, France

15 Microbiology and Hygiene Department, Chemische
Fabrik Dr. Weigert, Hamburg, Germany

16 St. Woolos Hospital, Newport, UK

17 Department of Gastroenterology and Hepatology,
Amsterdam University Medical Centers, University of
Amsterdam, The Netherlands

This Position Statement from the European Soclety of Gas-
trointestinal Endoscopy (ESGE) and the European Society of
Gastroenterology Nurses and Associates (ESGENA) sets
standards for the reprocessing of flexible endoscopes and
endoscopic devices used In gastroenterology. An expert
working group of gastroenteralogists, endoscopy nurses,
chemists, microbiologists, and Industry representatives
provides updated recommendations on all aspects of repro-
cessing in order to maintain hygiene and infection control.

Bedside cleaning

In the endosco py

=4 e i rinsing and flushing of all channels

function control

Transport from endosco py room to reprocessing area
and start of manual cleaning steps within approximately 30 minutes

mManual cleaning
including manual leakage test,
external and internal cleaning,. including brushing

I Waiting time between manual cleaning and reprocessing in
| the EWD should not exceed the duration of one EWD cycle

Rinsing may be included in
some ADDs

In the separa
reprocessing

Dirty s

Disinfection final
rinsing are incl ed in all
A
D=

Drying is an additional
option in some ADDs

Sterilization
in the case of medical
indication onhy

Endoscope
cabinet
without

drying
ion

> Fig. 1 Different methods of endoscope reprocessing. EWD, endoscope washer-disinfector; ADD, avtomated disinfection device.

The insertion tube and critical components (e.g. the distal Typically. airfwater channels should be flushed with water
end of duodenoscopes and echoendoscopes) should be wiped from the water bottle. It is important to consider the use of
externally with cleaning solution. using a soft. disposable cleaning walwves for the airfwater channel. according to the
clothf{sponge, and checked for any macroscopic damage. manufacturer s IFL.

Ballenhoff Uirike et al. Reprocessing in Gl endoscopy: ESGE—ESCENA Posftion Statement — Update 20 18 ... Endoscopy 201 8: S0

Beilenhoff et al. Endoscopy, 2018



Standard Workflow For Endoscope Reprocessing And
Commonly Identified Lapses

1. Used 2. (Bedside)
% Endoscope Pre -cleaning >3o minutes

% < 90 minutes
(incomplete
drying cycle)

4. Automated cleaningand  5.Drying
high level disinfection

) .?;ED — @

@ < 5 minutes manual cleaning 1 AER Program-Software/ B
@ Water/Disinfectants 3

3.Leaktest and
manual cleaning

Humphries & McDonnellb. JCM, 2015
Beilenhoff et al, ESGE. Endoscopy, 2018
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slip b
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Light guide
protection tube
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Cross-section through biopsy channel Ultrasound image
Flexible
. Viray Chondriashbmm
0. Jearph Elrwiras
WgdiEn A Kaashat, Elevator in Elevator in
E V. Badiin Walsesaing lower raised

Insertion

E

. FIG 3.1 Components of the endoscope. D, down; L, left; R, right; U, up.
GASTROIN D"I':_lmt - L FIG 3.9 Echoendoscope.
ﬂ ENDOSCOPY B e
m FIG 3.8 Cross-sectional view of the side-viewing endoscope showing A, the direction of view,

as well as B, use of elevator when using endoscopic accessories. CCD, Charge-coupled device.

Kohli & Baillie, 2019 Ch. 3 - How Endoscopes Work



Manual Cleaning Is Today’s Gold Standard

American
National
Standard

e “Meticulous cleaning must precede any

¢ ) R sterilization or high-level disinfection of
| (DC
“m‘¢ }C ',”/}/% these instruments...Failure to perform

“Thorough attention to cleaning is
e crucial for overall processing effectiveness
N and patient safety.

Failure to perform effective cleaning
can result in disinfection failure.” 1

good cleaning can result in sterilization or
disinfection failure, and outbreaks of
infection can occur.” 2

AAMI
et oien e “Manual cleaning of endoscopes is “Manual cleaning is a crucial part of the
necessary prior to automated/manual reprocessing pathway, and  when
—— HLD or sterilization...This is the most critical precleaning and manual cleaning are
D e step in removing the microbial burden followed, the number of pathogens detected
from an endoscope.” 3 on endoscopes can be decreased by 99.9%.” 4

1.American National Standards Institute. ANSI/AAMI ST91:2021; Flexible and semi-rigid endoscope processing in health care facilities. (2021) doi:10.2345/9781570208300.c

2.Rutala, W. A, Weber, D. J. & Healthcare Infection Control Practices Advisory Committee. Guideline for Disinfection and Sterilization in Healthcare Facilities, 2008 (2019).

3.Loyola, M. et al. Standards of infection prevention in reprocessing flexible gastrointestinal endoscopes. Gastroenterol Nurs 43, E142—E158 (2020).

4.ASGE Quality Assurance in Endoscopy Committee et al. Gl endoscope reprocessing: a comparative review of organizational guidelines and guide for endoscopy units and regulatory

agencies. Gastrointest Endosc 95, 1048-1059.e2 (2022).



Borescope: Look through the hole

Use:

> Inspecting channels during
training and competency testing

> Routine QA

> Repairs

Recommended by:
AAMI ST91
AORN
IAHCSSM
SGNE
. ASGE Multi Society Guideline: Day
=" | etal. Gastr Endo, 2021

Ofstead et al. AJIC, 2025
Ofstead et al, Biomed Instrum Technol, 2024



Three Hospitals Residual Moisture after AER, Alcohol
Flush, Forced Air Drying & Overqight Storage

J
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Fig 2. Residues observed on external surfaces of endoscopes. (A) Oily residue
near biopsy port of pediatric colonoscope A-10; (B) dried “water spots” on
control handle of cystoscope B-17; and (C) whitish-blue, powdery residue
under control handle knobs of gastroscope B-5.

e

Fig 1. Retained fluid droplets found inside endoscope channels. (A)
Gastroscope A-6; (B) Colonoscope A-12; (C) Cystoscope A-4; (D) Gastroscope
C-1; (E) Duodenoscope C-10; and (F) EUS Radial Endoscope C-11.

Fig 4. Visible defects observed during visual inspections. (A) Non-intact
channel lining in gastroscope B-2; (B) damaged distal end with exposed metal
mesh fibers pro- truding from gastroscope C-1; and (C) white debris
protruding from the water jet outlet on the distal end of gastroscope C-3.

Inadequate reprocessing and insufficient drying contributed to retained

fluid and contamination found during this multisite study. More effective
methods of endoscope reprocessing, drying, and maintenance are needed to
prevent the retention of fluid, organic material, and bioburden that could cause
patient illness or injury.

Ofstead et al. AJIC, 2018



Biofilms...The “Dirt” of Endoscopes
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Traditional biofilm model versus cyclic buildup biofilm model

Michele Alfa has introduced the term cyclic buildup
biofilm (CBB or BBF) and published several papers on
cyclic buildup biofilm (CBB) replicating biofilm
formation in endoscopes

Pl

Alfa & Howie. BMC Infect Dis, 2009
Alfa et al. Gastrointest Endosc , 2017




Cyclic Build Up Biofilms Evidence

The effect of multiple cycles of g b e
contamination, detergent washing, and
disinfection on the development of
biofilm in endoscope tubing

Awvailable or"

Karen Vickery, BVSc, MVSc, PhD,* Quan-D. Ngo, MB BS,” Jean Zou, BM, MM, PhD. and Yvonne E. Cossart, M
(Med), FRCPAP
Sydney, Australia

Am J Infect Control, 2009

INFECTION CONTROL & HOSPIT*

ces° . :
UG .inulation in new flexible gastroscope channels

— —anical use
O\Ia\ O‘ iusa Gomes Borges Primo PhD? (3, Anaclara Ferreira Veiga Tipple PhD? 9, Dayane de Melo Costa PhD? (),
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after _ssing @
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Winni _anada; Belo Horizonte, Goids, Brazil Gastrointest EndOSC, 2017

1. Alfa et al. ICHE,2017



Microbiological Assessment

microbiological quality of endoscopes?
" v" High Concern Organisms HCO
v" Low Concern Organisms LCO

Contamination? Is there a risk for the patients?

Ofstead et al. AJIC, 2025
Casini et al. JHI ,2023



Endoscope Sampling And Culturing Methods

Instruction n° DGOS/PF2/DGS/VSS1/2016/220 du 4 juillet 2016 relative au traitement des
endoscopes souples thermosensibles a canaux au sein des lieux de soins.

GESA - Gastroenterological Society of Australia. Infection control in endoscopy 2nd Edition.
2003

Gillespie E, Despina Kotsanas D, Stuart RL. Microbiological monitoring of endoscopes: 5-
year review. J Gastroenterol Hepatol 2008; 23:1069-1074

Rauwers AW, Voor In't Holt AF, Buijs JG et al. High prevalence rate of digestive tract bacteria
in duodenoscopes: a nationwide study. Gut 2018; 67: 1637-1645

NVl

FDA/CDC/ASM. Duodenoscope Surveillance Sampling and Culturing Protocols. 2018

Hygiene Requirements for the Reprocessing of Medical Devices. Bundesgesundheitsbl 2012 -
55:1244-1310.

Pineau et al. JHI, 2024



Sampling methods
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COUNTRY:

Instrument channel Y (FSF?) [2] Y (FB°) [1] Y (FSBFe) [2] Y (FBF®) [2] Y (F) [2]
(%]
% Suction/instrument channel Y (FSF) [3] Y (F9) [3] Y (FSBF) [3] N Y (F) [3]
w
g— Air/water channel Y (FSF) [4] Y (F9) [2] Y (FSF) [4] N Y (F) [4]
('U pu— s =a - - - = - -
A Eievator recess (dlgtral end) with brush Y [1] N Y [1] Y (1] Y [1]
swab
Sampling solution NDP + thio Sterile water NaCl 0.9% Sterile water NaCl 0.9%
No Y
. Y .
Addition of neutralizer to extracted sample  (NDP + thio used No No (NDP + thio) (NDP + thio) two
for sampling) time concentrated
Sample volume ( sampling solution + 100 mL (distal end) 30 mL 60 mL 82 mL 3 x50 mL
neutralizer) +130 mL
(channels)
Friction for instrument channeli
(bristle brush) N Y Y Y N
Number of | 2 (all channels 1 (all ch I led 2 (all channels 1 (Instrument 4 (All channels
umber of Samples pooled &distal (all channels pooled) pooled & distal channel & distal separately & distal
end) end) end pooled) end)

(a) FSF: Flush-Suction-Flush, (b): FBF: Flush-Brush-Flush, (c): FB: Flush-Brush, (d) F: Flush, (e): FSBF: Flush-Suction-Brush-Flush. Y: Yes, N: No, NDP + thio:
Neutralizing Pharmacopeia Diluent plus thiosulfate. [x]: figures in square brackets define the chronology in which channels/sites were sampled.

Pineau et al. JHI, 2024



Sampling of the instrument channel
using the flush- brush-flush method

* Injection of the sampling solution
in the instrument channel

followed by an air purge, ‘

* Brushing of the channel,
* New injection of sampling

solution and air purge.
Note: for Australian method repeat all stages
on suction and suction/instrument channel.

Sample Collection

Sampling of the suction/instrument
channel using the flush-suction-
flush method

Injection of the sampling solution
from the suction connector(A) while
the valve cylinders were closed with
the MH-944 connector (B) (Flush).
The plunger of the syringe was
pulled up (Suction) and down (Flush)
and the channel was purged with air.

Sampling of the duodenoscope distal end

il - ===

1. Swabbing along the seam
between the distal cap and the
distal end

2. Elevator recess flush — elevator

down and up

Elevator brush (large brush)

4. Elevator brush (small brush)

w

Pineau et al. JHI, 2024



Cultures...L.ow PPV

Sampling and culturing methods differ in their
ORIGINAL ARTICLE: Clinical Endoscopy sensitivi ty to detect contamination
o - | Not Detected # Not Detectable
Contaminated duodenoscopes in ERCP: sensitivity of detection ) v Sampling method v Microrganisms & Microbial Load
and risk of underdetection e - . o
Koen van der Plocg, MD, MSc," Juliétte A. Severin, MD, PhD,” Coné H. W. Klaasscn, PhD,” v VBNC State v Cent"nge/ Filtration
Margrect C. Vos, MD, PhD,” Marco J. Bruno, MD, PhD, " Bibi C. G. C. Mason-Slingerland, MD, PhD"* Lo
v’ Biofilm v Molecular Method
Rotterdam, The Netherlands
v' Culture Medium v Incubation Temp/Duration
Journal of Hospital Infection 149 (2024) 36—45 50%
Sampling solution= neutralizer
Available online at www.sciencedirect.com 45% Addition of Addition of
,_;‘H th neutralizer neutralizer
SR Journal of Hospital Infection 888 fection 40%
%4 ; + "+ Society
. .: journal homepage: www.elsevier.com/locate/jhin 3=k 35%
F
o 30%
E - No neutralizer
Endoscope sampling and culturing methods g Recilomisgonl
O 20% SO
L. Pineau®", M. Alfa®, C. Radix® & salion injeried
S : ; ; ' 159% was analysed
Medical Device Testing, Eurofins Biotech Germande, Aix-en-Provence, France
 AlfaMed Consul ting Inc., Winnipeg, Manitoba, Canada 10%
1%
D% I
AUST USA centrifugation USA filtration FRA GER ML

Van der Ploeg et al. Gastrointest Endosc. 2025
Pineau et al. JHI, 2024



Cleaning Verification

—_ Organic Residue Detection
Color change, visual
b= interpretation Single or
—  MUltiple organic markers
| > Protein
» Hemoglobin
» Carbohydrates
v' Quantifiable kits:

<6.4 ug/mL or 3-6.4 ug/cm?
Cutoff*

ATP Bioluminescence Assays

Level of ATP hand-held detector,

, Quantifiable
" * RLU Cut-off varies by test kit

. used

* RLUs DO NOT indicate level of
microbes (microbes can be
present even if RLU < cutoff)

* ATP Assay may detect, patient
secretions, food

* Role of ATP in endoscopes not
resolved yet

Images from manufacturer’s websites Ofstead et al. AJIC, 2017
* Kremer et al, Zentr Steril, 2019



REPORT ON EMERGING TECHNOLOGY @

Single-use duodenoscopes and duodenoscopes with &
disposable end caps et

Prepared by: ASGE TECHNOLOGY COMMITTEE

Arvind J. Trindade, MD. ' Andrew Copland, MDD, Amit Bhatt, MD_” Juan Carlos Bucobo, MDD, FASGE."
Vinay Chandrasekhara, MD, FASGE,” Kumar Krishnan, MD.” Mansour A. Parsi, MD, MPH, FASGE,
Nikhil Kumta, MD, MS.” Ryvan Law., DO.,” Rahul Pannala, MDD, MPH, FASGE,'"” Erik F. Rahimi, MD,""
Monica Saumoy, MDD, MS, 12 Guru Trikudanathan., MBBS.'® Julie Yang, MDD, FASGE_'*

David R. Lichtenstein, MDD, FASGE, (Chair, Technology Committee)"”

LO

FDA has advised manufacturers and endoscopy practices
transition to newer design features that facilitate or eliminate the

need for reprocessing.

v" Single-use distal ends that facilitate reprocessing
v" Fully disposable single-use instruments

v" Fully disposable duodenoscopes

Trindale et al. Gastrointest Endosc, 2021



Duodenoscopes: Single-use Or Disposable End Caps
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v | EVERY SCOPE. EVERY TIME. EVERY PATIENT.
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