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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?

Endoscope 
contamination 

rate

Microbial 
contamination

Infectious 
risk?
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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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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.

http://www.cdc.gov/hai/organisms/cre/cre-duodenoscope-surveillance-protocol.html

“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”.
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“One of the recent CDC and FDA recommendation is 
the culture of patient-ready endoscopes to detect 
contamination with organisms of concern.” 

“Remaining gaps in the guidelines include ensuring that 
optimal endoscope-channel sample methods are used 
and ensuring effective root-cause analysis and 
remediation when contamination is detected.” 

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

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 
Hosp Epidemiol. 2021 May 7:1-16. doi: 10.1017/ice.2021.128.
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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 

The Tween 80-lecithin-based solution is more efficient 
than saline solution (NaCl)
• in detecting the presence of biofilm,
• In detecting contaminated endoscopes (8/25 vs. 1/25 

for NaCl),
• In increasing 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.



TO SUMMARIZE 
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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 
(flush 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.
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Perform a retrospective analysis of endoscope sampling realized 
in France between 2004 and 2021, to determine the mean 
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 hygiène relatifs au contrôle microbiologique des endoscopes et à la traçabilité en endoscopie. Conseil supérieur d’hygiène 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 août 2018 relative à l’actualisation du traitement des endoscopes souples thermosensibles à canaux de type duodénoscope au sein des

structures de soins
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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 août 2018 relative à l’actualisation du traitement des endoscopes souples thermosensibles à canaux de type duodénoscope au sein des
structures de soins
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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 Membrane filtration Incubation
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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 <1 
CFU

Total aerobic flora 
>1 CFU or presence 

of indicator 
microorganisms (2)

In contact with mucous 
membranes (e.g. 
gastroscope, colonoscopes, 
bronchoscopes, 
duodenoscopes,..)

Total aerobic flora <5 
CFU and no indicator 

microorganisms

Total aerobic flora 
between 5 and 25 CFU 

and no indicator 
microorganisms

Total aerobic flora 
>25 CFU or
presence of 

indicator 
microorganisms

(1) Eléments d’assurance qualité en hygiène relatifs au contrôle microbiologique des endoscopes et à la traçabilité en endoscopie. Conseil supérieur d’hygiène 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/ml at 37°C, no Pseudomonas aeruginosa for 100 ml and no Coliforms for 100 ml
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1
3

Validation of the sampling method by repeated sampling according
to ISO 11737-1.

N5=0 CFU

Number of microorganisms
in the endoscope after

contamination
n0=32 CFU

N1=20 CFU N2=8 CFU N3=2 CFU N4=2 CFU

Number of microorganisms
in the endoscope after 1st

sampling
n1=12 CFU

Number of microorganisms
in the endoscope after 2nd

sampling
n2=4 CFU

Number of microorganisms
in the endoscope after 3rd

sampling
n3=2 CFU

Number of microorganisms
in the endoscope after 4th

sampling
n4=0 CFU

100µl

Microbial suspension
Sampling solution

Number of microorganisms
in the endoscope after 5th

sampling
n5=0 CFU

= 20/ (20+8+2+2+0) 
= 20/32=62,5%

𝑁𝑘 = 𝑛0

𝑅 = 𝑁1/ 𝑁𝑘

(1) (3) ISO 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.
(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
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Evolution of the percentage of non-compliant endoscopes.

y = -0,0038x + 0,25

y = -0,0053x + 0,2003
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Evolution of the percentage of non-compliant gastroscopes.

y = -0,001x + 0,1843

y = -0,0031x + 0,1374
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Evolution of the percentage of non-compliant colonoscopes.

y = -0,0087x + 0,3464

y = -0,0104x + 0,2884
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Evolution of the percentage of non-compliant duodenoscopes.

y = -0,0074x + 0,2966

y = -0,0084x + 0,2218
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y = 0,0066x + 0,0853
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Evolution of the percentage of non-compliant bronchoscopes.

y = 0,0055x + 0,0311
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y = 0,0013x + 0,2097
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Distribution of endoscopes models according to their mean non-compliance rate 
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Distribution of endoscopes models according to their mean non-compliance rate 
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MICROORGANIMS % (1) Contamination source

Fungi 11 Environment

Bacillus sp. 35 Environment

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. 3 Human
Enterobacteriaceae (Enterobacter sp., Escherichia coli, Klebsiella sp., Proteus sp., 
Serratia sp..…) 13 Human

Pseudomonas aeruginosa 13 Water

Pseudomonas sp. 6 Water
Other Gram-negative rod (Burkholderia sp., Stenotrophomonas sp., 
Sphinghomonas sp., Aeromonas sp., Brevundimonas sp.,…) 18 Water

(1) The same sample may contain several microorganisms

Nature of the microorganisms recovered from endoscope channels. Occurrence of each 
microorganism in endoscope samples when a growth was observed (n=16959)
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Endoscope familiy

% at the 
action 
level in 

2021

Trend
(%/year)

% at the 
action 

and alert 
levels in 

2021

Trend
(%/year)

Bronchoscope (n=6151) 5%


(+0,2%)
12%


(+0,6%)

Gastroscope (n=23688) 10%


(-0,3%)
19 %


(-0,1%)

Colonoscope (n=29478) 14%


(-1,0%)
23%


(-0,9%)

Duodenoscope (n=7771) 8%


(-0,8%)
17%


(-0,7%)

Ultrasound endoscope (n=7148) 11%


(+0,3%)
23%


(+0,7%)

High risk endoscope (n=8563) 28%


(+1,3%)
NA NA

Total (n=90311) 13%


(-0,5%)
21%


(-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.
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Thank you for your attention!


