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Since 30 years a lot of progresses have been made regarding endoscope
reprocessing thanks, among other things to :

the publication of recommendations/ guidelines,

the use of automatic endoscope reprocessors compliant to ISO 15883-4,

the use of non-fixative disinfectants,

the change in endoscope design,

the implementation of microbiological surveillance program including endoscope
sampling,

which may have contributed directly or indirectly, to improve the overall quality of
endoscopes.
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What is the
microbiological quality
of your endoscopes?

Microbial
contamination

rate
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Studies published in the literature indicate that the contamination level (or non-
compliance rate) of ready to use endoscopes varies from 0.4% to 49.0 %
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ﬁ U.S. Food and Drug Administration
= Protecting and Promoting Your Health

In total, from January 2013 through December 2014,
the FDA received 75 MDRs encompassing
approximately 135 patients in the United States
relating to possible microbial transmission from
reprocessed duodenoscopes.

“Although routine culturing of endoscopes is not part of current U.S. guidelines,
recent outbreaks associated with duodenoscopes have led some facilities to
consider regular monitoring to asses the adequacy of duodenoscope

reprocessing’.

http://www.cdc.gov/hai/organisms/cre/cre-duodenoscope-surveillance-protocol.html 5 MhSE; i



2\' WORLD

Imecton Conval & spspral Eplaamisogy ), 135
Go18101Tpcn 2028128

“One of the recent CDC and FDA recommendation is
the culture of patient-ready endoscopes to detect o ot et

recommendations for root-cause analysis

contamination with organisms of concern.” et

Wiipeg, Maritob, Canads
Abstract

Recenly, patient-ready f Outbreaks of
multidr mmwm_.m;mmﬁmn andior colonization have been Pmaizdymnm}ngllm CDC and FDA recom-
‘mendations focus on redacng “exogen

place pewed key s the cultur of patin resdy encoscopes o detect contamina ion it

Gegaaisms of concem. Hemain hggplﬂ the guidelines include ensuring that optimal endoscope-channel sample methods are used and
ensuring effective root-cause analyels and remediation when contamnation 15 detected. In this review, we symmanize the critical aspects
of endoscope sumple collection and present & practical apprach to root-cause analysks and remedial action plans.

“Remaining gaps in the guidelines include ensuring that o

after Using the sanle ol potes vibdsed by doodena-
. 0 endogenous infectionsarsing rom thepatient’s own microbey  scope manufacturers® the exensie review by US Food and
and genous nfection rate endoscopes studies® reported that
- was deemed 1o be <1 in a milion procedures’ Before 2000, g of eprocessd pen-ued dudengsopes were conanl-
xsimks s s sl b ommningdd endowrios mave i ih- s gt and =1 el 70
ware recognlzed as “exgenous” Lnfections only when they were contained 2100 colony-forming urits (CEL)
e o “primary patbogens g, Sl spp. Mycobactrium b ol concern organisms

tuberasiosis, etc). > rale in effect

and ensuring effective root-cause analysis and ot SCTRERE

prosipgiiroash
cawsed by contaminated leibe endoscopes

. . . . . 1) tion on i Furthem
The key ksnru aurrntly sssodated wld: contamination of lplumrdzdw Taepeet positive cultoes wnd o nare et
remediation when contamination is detecte R
- mq..munmu nd wet storage, which leads fo biofilm  The first objectives of this review are 1o provide an averview
andjor buld-up biofilm (BBE) within endoscope channels  of the publshed endoscope channel sample collection and
and allows bacteria 1o survive high-level disinfection (HLD) and  culture methods and to create 2 practical guide to idenify the
sterlization #4557 core critical components needed to optimize this process. Our
o1 37, a1 fiarther objectives are to pravide an overview of the published
that approaches of posiive endoscope channel
reprocessor (AER) s nsufficient and that T e d i guide forcl d infection
flexible endoscope chaunels during storage is a widespread and  control specialists for invesligating the rool canse of endoscope
undereqognized poblers it éan b 1 biofion femarion | eoabamiration, Root.catoe Lawstiators are enerttl i deer.
mine optimal remedtion measures. To identy relevant
articles, we conductad a breramure search of PubMed mn;e:

In this review, the critical aspects of endoscope sample ST S
collection are presented.

© The Aathess) 2022 -

Alfa MJ, Singh H. Contaminated flexible endoscopes: Review of impact of channel sampling methods on culture results and recommendations for root-cause analysis. Infect Control th Ty
Hosp Epidemiol. 2021 May 7:1-16. doi: 10.1017/ice.2021.128. 6
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= bt i 1 i e The Tween 80-lecithin-based solution is more efficient
A by S oot i : .
e than saline solution (NaCl)

* in detecting the presence of biofilm,

 In detecting contaminated endoscopes (8/25 vs. 1/25
for NaCl),

* Inincreasing the mean number of bacteria recovered
(281 CFU vs. 19 UFC/100 ml for NaCl)”.

There was no significant difference between saline (NaCl
0,9%) and sterile water.

C. Aumeran, E. Thibert, F. A. Chapelle, C. Hennequin, O. Lesens and O. Traoréa. Assessment on experimental Bacterial Biofilms and in Clinical Practice of the Efficacy of Sampling Solutions for
Microbiological Testing of Endoscopes. Journal of Clinical Microbiology. March 2012. Volume 50. Number 3. 938-942 [\"
, whsd
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Since the recent outbreaks associated with duodenoscopes, the interest of
endoscope sampling to asses regularly the adequacy of endoscope
reprocessing, is well accepted.

Studies published in the literature indicate that the contamination level (or non-
compliance rate) of ready to use endoscopes varies from 0.4% to 49.0 % .

Differences observed between these studies regarding, the sampling method
gﬂush vs flush-brush-flush, one channel vs all channels, ...), the nature of the
sampling solution (water, 0.9% NaCl, neutralizer,...), the sample culturing
protocols (filtration vs centrifugation,...), the interpretation criteria and the limited
number of samples analysed, make difficult the comparison and the
interpretation of these values.

: wfﬁ‘
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Perform a retrospective analysis of endoscope sampling realized
. in France between 2004 and 2021, to determine the mean

Y contamination rate of ready to use endoscopes, evaluate the
global trend and identified if differences exist between endoscope

families/models.

* 90 311 endoscopes samples collected in 490 private or public
hospitals in France,

* The sampling method was based upon the method described in
the French guidelines (1 2),

» All samples were performed by trained technicians.

1. Eléments d’assurance qualité en hygiéne relatifs au contréle microbiologique des endoscopes et a la tragabilité en endoscopie. Conseil supérieur d’hygieéne publique de France.
March 2007 Available at: http://nosobase.chu-lyon.fr/recommandations/ctinils/2007 dispositifs-médicaux CTINILS.pdf Accessed 16/11/12.
2. DGOS/PF2/DGS/VVS1/PP3/2018/195 du 2 aolt 2018 relative a I'actualisation du traitement des endoscopes souples thermosensibles a canaux de type duodénoscope au sein des

structures de soins \\
9 i
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« Endoscopes were sampled at least 6 hours after
the last reprocessing procedure.

« All endoscope channels were flushed with the
recovering solution (20 to 50 ml per channel)
using the “flush-suction-flush” method.

 For duodenoscope, the sampling
method included a brushing of the
distal end as described in several
guidelines (1. 2),

1. Centers for Disease Control and Prevention. Interim Protocol for Healthcare Facilities Regarding Surveillance for Bacterial Contamination of Duodenoscopes after Reprocessing.
Available at http://medbox.iiab.me/modules/en-cdc/www.cdc.gov/hai/organisms/cre/cre-duodenoscope-surveillance-protocol.html. Last accessed 09 April 2022.

2. DGOS/PF2/DGS/VVS1/PP3/2018/195 du 2 ao(it 2018 relative a I'actualisation du traitement des endoscopes souples thermosensibles a canaux de type duodénoscope au sein des 0 th \\
structures de soins 1 §E
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« The sampling solution collected at the distal end of the endoscope was
analyzed by membrane filtration. All the volume collected was filtered.

 Membranes were incubated 5 days at 30°C on PCA agar (+ 7H10 for 21
days if mycobacteria need to be detected). Microorganisms recovered
were identified using standard laboratory method (API, Maldi-Tof,..).

* Results were expressed as the total number of CFU/endoscope.

Sampling solution
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ENDOSCOPES TARGET LEVEL ALERT LEVEL ACTION LEVEL

Introduced into sterile
cavities (e.g. High risk
endoscopes: choledoscopes,
hysteroscopes and
cystoscopes, )

Total aerobic flora
Total aerobic flora <1 >1 CFU or presence
CFU of indicator
microorganisms )

In contact with mucous

Total aerobic flora

membranes (e.g Total aerobic flora <5 Total aerobic flora -
‘5- o >25 CFU or . —
gastroscope, colonoscopes, CFU and no indicator  between 5 and 25 CFU S — . —
SrerehesEs o microorganisms and no indicator - dicator -
microorganisms . .
duodenoscopes,..) g microorganisms

(1) Eléments d’assurance qualité en hygiene relatifs au contrdle microbiologique des endoscopes et a la tragabilité en endoscopie. Conseil supérieur d’hygiéne publique de
France. March 2007 Available at: http://nosobase.chu-lyon.fr/recommandations/ctinils/2007_dispositifs-médicaux_CTINILS.pdf Accessed 16/11/12.

(2) Indicator microorganisms: Staphylococcus aureus, Enterobacteriaceae, Pseudomonas aeruginosa and other Pseudomonas, Stenotrophomonas maltophilia, Acinetobacter sp,
Candida sp.

(3) <10 CFU/100 ml at 22°C and no Pseudomonas aeruginosa for 100 ml ™
(4) <100 CFU/ml at 22°C and <10 CFU/mlat 37°C, no Pseudomonas aeruginosa for 100 ml and no Coliforms for 100 ml 12 §é i
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Validation of the sampling method by repeated sampling according
to 1ISO 11737-1.

100pl n
norme frangalse ":‘fjf«?ln' l R =N1 / Z N k
T Number of microorganisms k=0
in the endoscope after 5t =20/ (20+8+2+2+0)
pr— sampling =20/32=025"%

ns=0 CFU

Romiace a s homobguse NF ENISO 11737-1,do il 2006

Microbialsuspension
Sampling solution

| ZNk:n0
v v v k=0

U NA U

E E E R(2)=76,5%

N4=0 CF

v v

=2
c
c

N,=20CFU  N,=8 CFU ,=2CFU  N,=2CF

(1) (3)1SO 11737-1 annex C1 Guideline. Available at: http://www.iso.org/iso/home/store/catalogue_tc/catalogue_detail.htm?csnumber=46116. Accessed 10/15/12. th TN
(2) RICHARD M, LUU DUC D, PINEAU L. Efficacy of recovery solutions for endoscopes sampling : a comparative study. SHEA 19th Annual Scientific Meeting, San Diego, March 21st 2009 13 D Difii
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Nature of the endoscopes sampled
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Evolution of the percentage of non-compliant endoscopes.
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Evolution of the percentage of non-compliant gastroscopes.

50% - - 6000
’ Gastroscopes (n=23688)

45% -

2o - 5000
1 359% - =
S . - 4000 £
3 30% - y =-0,001x + 0,1843 =
S 25% - - 3000 &
=z
0% - i
S 15% - - 2000 3

2
o) —
10% L 1000
5% -
0% - L 0

(@
—
o
(@

2004 |
2005
2006 [
2007 [
2008
2009
2011 [ |
2013
2014
2015
2016
2017
2018
2019
2020
2021

EdNumber of samples  ——Action + alert levels —o=Action level 17 th§ [_jﬁ



2%
W WORLD

50%
45%
40%

w w
Qo u
X X

25%
20%
15%
10%
5%
0%

% OF ENDOSCOPES

Evolution of the percentage of non-compliant colonoscopes.
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% OF ENDOSCOPES

Evolution of the percentage of non-compliant duodenoscopes.
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Evolution of the percentage of non-compliant ultrasound endoscopes.
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Evolution of the percentage of non-compliant bronchoscopes.
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Evolution of the percentage of non-compliant High risk endoscopes.
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Distribution of endoscopes models according to their mean non-compliance rate

ACTION LEVEL

100% .
90%
;\? 80%
E 70% ODuodenoscope (n=11)
©
— O =
s 60% 0 Ultrasound endoscope (n=17)
o I Colonoscope (n=38)
& 50% o o o
0 0 e [ Gastroscope (n=49)
g’ 40% O Bronchoscope (n=40)
3 30% . . . O High Risk Endoscope (n=17)
- 0 o § :
o e " OUndefined (n=6)
Z 20% : 4
10% —= ; T o am
() . | i £

0%



2%
W WORLD

Distribution of endoscopes models according to their mean non-compliance rate
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Nature of the microorganisms recovered from endoscope channels. Occurrence of each
microorganism in endoscope samples when a growth was observed (n=16959)

MICROORGANIMS Contamination source

Fungi

Bacillus sp.

Coagulase-negative staphylococcus, Micrococcus sp. 35 Human

Other Gram-positif cocci (Staphylococcus aureus, Strpetococcus sp.,..) 1 Human
Corynebacterium sp. 2 Human

Yeast (Candida sp., Cryptococcus sp., Rhodotorula sp.,..) 3 Human
Neisseria sp. = Human

Enterobacteriaceae (Enterobacter sp., Escherichia coli, Klebsiella sp., Proteus sp.,

Serratia sp.....) 12 Haman
Pseudomonas aeruginosa 13 Water
Pseudomonas sp. 6 Water
Other Gram-negative rod (Burkholderia sp., Stenotrophomonas sp., 18 Water
Sphinghomonas sp., Aeromonas sp., Brevundimonas sp.,...) . Wﬂj‘;ia

(1) The same sample may contain several microorganisms
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Endoscope familiy

Bronchoscope (n=6151)
Gastroscope (n=23688)
Colonoscope (n=29478)
Duodenoscope (n=7771)

Ultrasound endoscope (n=7148)
High risk endoscope (n=8563)

Total (n=90311)

% at the
action
level in

2021

5%

10%

14%

8%

1%

28%

13%

Trend
(%lyear)

2
(+0,2%)
N
(-0,3%)
N
(-1,0%)
N
(-0,8%)
2
(+0,3%)

y |
(+1,3%)

.
(-0,5%)

% at the
action
and alert
levels in
2021

12%

19 %

23%

17%

23%

NA

21%

7
(+0,6%)

N
(-0,1%)

N
(-0,9%)

N
(-0,7%)

.
(+0,7%)

NA

8
(-0,4%)
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In 2021 following French guidelines:

* 13.0% of the endoscopes should be quarantine (i.e. at the action level)

- 8.1% present a contamination rate away from what is considered to be safe use
conditions.

Some improvements are observed but the current microbiological quality of endoscopes

remains unacceptable and the safety margin provided by the current reprocessing

procedures is not high enough.

Additional efforts must be made to improve the overall microbiological quality of our

endoscopes and reduce the risk associated with their use.

28 Wﬂﬁ\m
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