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 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.



 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



 Visual inspection
◦ Do not detect soiling on the internal surface of an 

endoscope
◦ Do not detect low but potentially significant 

concentration of soiling





 Looking for updated guidelines
 Implementation 
◦ Laboratory support
◦ Endoscopy staff
◦ Infection control team

 Trials at different units  problem-shooting 
 testing protocol and frequency established  











Endoscopes AER (rinse water)

Indicator organisms Testing 
frequency

Indicator 
organisms

Testing frequency

Australia GI: oral, enteric 
(incl. Salmonella), NF

Bronchoscope: + 
rapid-growing AFB

Duodenoscope, 
bronchoscope, 
linear endoscopic 
US: every 4 
weeks.

Others: every 3 
months

NF, rapid-growing
AFB

Every 4 weeks

Result interpretation & actions:
• >10 CFU Staph epidermidis: 

• likely contamination during collection
• Any growth of Pseudomonas / NF in duodenoscope / bronchoscope / associated 

AER 
• Remove AER & endoscope from service
• Clinical FU of patients undergone the procedures

• >10 CFU enteric bacteria repeatedly from one instrument only
• Mechanical defect in that instrument

• >10 CFU enteric bacteria from a variety of instruments
• Defects in manual cleaning; AER problem
• Review cleaning and disinfection techniques

• Any growth of rapid-growing AFB from bronchoscope
• Contaminated AER
• Remove that AER from service

• Any growth of Salmonella / Shigella
• concern









Endoscopes AER (final rinse water)

Indicator organisms Testing 
frequency

Indicator 
organisms

Testing frequency

UK TVC + Pseudomonas 
aeruginosa 

optional TVC + P. 
aeruginosa 

Environmental AFB

Every week

Every 3 months

Result interpretation & actions:
TVC: 
• 10-100 CFU/100ml

• Speciate for any P. aeruginosa 
• Risk assessment
• Superchlorinate / repeat self-disinfection

• >100 CFU/100ml
• Speciate for any P. aeruginosa
• Risk assessment: consider removing AER from service

Environmental AFB: should be absent in 200ml



Endoscopes AER (final rinse water)

Indicator organisms Testing 
frequency

Indicator 
organisms

Testing frequency

Europe Enteric, P. aeruginosa, 
NF, staphylococci, 
atypical mycobacteria

At least every 3 
months; 
by rotation, each 
endoscope 
should be 
sampled at least 
once each year.
• All channels 

(flush with 
20ml sterile 
saline)

• Outer surfaces 
(swabs)

• Connected 
water bottle

P. aeruginosa, 
atypical 
mycobacteria, 
Legionella

At least every 3 
months (at the 
same day as 
testing endoscopes)

Result interpretation & actions:

• Channels: 
• TVC: <20 CFU / channel
• No indicator organisms

• Outer surfaces: 
• No indicator organisms

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

• TVC: <10 CFU / 100 ml
• No indicator organisms



Endoscopes AER (rinse water)

Indicator organisms Testing 
frequency

Indicator 
organisms

Testing frequency

USA (2011)

No routine 
microbiological testing



 Oct 2014
 started testing with final rinse water



 Endoscopy nurse: collect water sample by aseptic 
technique
1. Connect filter tube to AER.
2. Disinfect the filter tube.
3. Remove gas filter case from the cleaning cover.
4. With sterile gloves, take the end of the disinfected filter tube 

out of the filter case mount.
5. Close the cleaning cover.
6. Hold the end of the filter tube with sterile glove.
7. Place large container under the end of the filter tube.
8. Start the rinsing program.
9. Discard first portion of 100 – 500 ml in the large container.
10. Then collect 100ml water sample in a sterile collection 

container with membrane with pore size of 0.45m.
11. Stop the program.
12. Send the collection container to 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 28C for 5 days
◦ Examine the plates after 48h incubation and at 5 

days













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



 Repeat / increase frequency of self-
disinfection

 Thoroughly disinfect the filter tube
 Re-position the water drainage 
 Change water tap site
 Change water filter
 Change new AER





 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
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 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)













 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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