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MICROBIOLOGICAL TESTING OF

ENDOSCOPES (INCLUDING BRONCHOSCOPES) AND AUTOMATIC ENDOSCOPE DISINFECTORS
1.  INTRODUCTION
Appropriate bacteriological surveillance of endoscopes and automatic processors has proved one of the most difficult and controversial areas of infection control in endoscopy.  It is therefore appropriate to state the principles involved together with the details of sample acquisition, processing and interpretation.

Microbiological contamination of endoscopes may occur if:

1. Reprocessing has been inadequate or otherwise deficient.

2. The endoscope is damaged.

Reprocessing deficiencies may occur during:

1. Manual cleaning.  This will include all aspects of proper cleaning, from allowing biological material to dry on or in the endoscope through failure to carry out each of the numerous cleaning steps properly.  Deva et al50 has shown that failure to brush even the short segment of the biopsy channel between the suction button and the biopsy forceps port resulted in persistent viral and bacteriological endoscope contamination even after an otherwise adequate manual reprocessing and full disinfection.  The colonoscopic transmission of Hepatitis C in France may well have resulted from failure to brush colonoscope channels adequately.

2. Disinfection failures may occur because of the use of inappropriate disinfectants, inadequate immersion time or more frequently the use of contaminated automatic processors.

Endoscope Damage:

It is not possible to adequately inspect the internal channels of endoscopes.  Cracking, splitting, fissuring, joint disruption, actual channel wall holes can all be the source of bacterial contamination within the scope which can be difficult to impossible to detect by routine inspection and testing.  BACTERIOLOGICAL SURVEILLANCE OF ENDOSCOPES IS FREQUENTLY THE ONLY MEANS OF DETECTING THESE PROBLEMS AT THIS TIME.

2.  TESTING SCHEDULES

Whether or not bacteriological screening of standard endoscopes and colonoscopes needs to be performed and if so how frequently remains controversial.  On the other hand MICROBIOLOGICAL MONITORING OF DUODENOSCOPES IS ESSENTIAL.  The presence of potentially transmissible bacterial pathogens following inadequate cleaning is usually accompanied by the inadequate removal of other enteric bacteria.  Thus microbiological monitoring of endoscopes should be viewed as an indirect marker of adequacy and completeness of the cleaning and disinfection process, i.e. is a marker of rigorous adherence to the recommended protocol and also as a measure of structural integrity of the instrument.  Assessment should focus on the acceptability of the total number of organisms remaining.  Routine taxonomic identification is not indicated except where microbiological failure persists after a rigorous review of compliance with both cleaning and disinfection protocols, after review of the structural soundness of the endoscope or where clinically recognised cross-infection is apparent.  Numerous studies document the transmission of infection by contaminated duodenoscopes during E.R.C.P. (see E.R.C.P section).  In many of these outbreaks the endoscopy units involved were unaware of the instrument contamination and the serious clinical infections being caused. The outbreaks were frequently overlooked for prolonged periods and only came to light as a result of investigation of a series of infections with similar or unusual organisms.

WHAT TO LOOK FOR

Viruses
It is frequently asked why microbiological surveillance does not extend to viruses.  The principles involved here are:

1. Viruses can only proliferate within cells.  Therefore proliferation in the internal channels of endoscopes or in automatic disinfectors does not occur.

2. Deva et al50 have shown that bacterial contamination after reprocessing is an accurate reflection of viral contamination.  Where bacteria remained on or in an endoscope after reprocessing there was also frequently remaining viral material.  Conversely however, in no case where all bacterial contamination had been removed were remaining intact viruses demonstrated.

3. The detection of intact infective viruses is extraordinarily complex, prolonged and expensive, indeed, prohibitively expensive for routine surveillance purposes.  Many viruses, e.g. HBV, cannot be cultured in vitro.  The detection of viral nucleic acid by PCR techniques (see Hepatitis C section) certainly does not necessarily reflect the presence of intact infective viral particles.

Bacteria
Bacterial cultures should be directed to the detection of:

· Endoscopes and Colonoscopes

Common pathogens, including pseudomonas, klebsiella, proteus, E coli and salmonella.

· Automatic Processors and Bronchoscopes

Pseudomonas, similar organisms and atypical mycobacteria.

Previous recommendations that other common tap water contaminants, including legionella and cryptosporidia should be looked for do not appear to be clinically useful and are difficult and expensive.  We do not recommend routine cultures for these organisms.

3.  RECOMMENDATIONS

Because of differential risks of infection transmission, recommendations vary with both the proposed use of endoscopes and with the method of disinfection and cleaning:

1. Disinfecting machines and endoscopes processed in this way should be monitored every four (4) weeks. 

2. Duodenoscopes and bronchoscopes should be monitored every 2-4 weeks.

3. All other gastrointestinal scopes should be routinely monitored every four months. 

4. If major changes are made in the Endoscopy Unit personnel responsible for cleaning or if there is a clinical suspicion of cross-infection related to endoscopy, then further microbiological screening should be undertaken in conjunction with a Clinical Microbiologist. 

4.  MICROBIOLOGICAL TESTING PROTOCOLS

These protocols are primarily instituted to detect an increased residue of enteric bacteria following routine cleaning and disinfection which represents a surrogate marker of inadequate cleaning or of structural damage to the channels of the endoscope.

Method of Sampling

1. 10mls of sterile water (or Ringer's solution) is withdrawn from a freshly opened bottle using a sterile needle and syringe and put into a sterile universal container.

2. A second 10mls of sterile water (or Ringer’s solution) is flushed to fill the channel to be sampled.

3. A sterile endoscope brush is passed down the biopsy channel, withdrawn and swirled in the universal container containing the sterile water (or Ringer's solution).  The brush will need to be handled using sterile gloves.  The endoscope brush should be sterilised by autoclaving or gas sterilisation.

4. A further 10mls of sterile water (or Ringer's solution) is flushed through all of the channels (air‑water, suction) by using a sterile syringe.  The rinse fluid (20 to 30 mls) is collected in another sterile universal container.

5. Both containers are labelled and sent with a request form detailing the following:

a.
Type of scope sampled and serial number.

b.
Name of person to whom report should be sent.

c.
Test request - Endoscope routine culture.

Note:

Organisms (especially pseudomonas) can multiply in fluids.  Therefore it is essential that the sample is promptly processed after collection.  If there is likely to be any delay the sample should be refrigerated.  Any delay, such as samples being collected in the late afternoon and not processed until the following day, may lead to erroneous results.

Laboratory Procedure - Infection Control

1. The collected sample is centrifuged down to lml.

2. All specimens – blood agar and MacConkey agar under aerobic conditions only.

3. Semi quantitation of bacterial growth should be performed, e.g. no growth, 10 to 100 colonies, 100 to 10,000 colonised, > 104 colonies.

5.  INTERPRETATION OF CULTURES

Each endoscopy unit in conjunction with a clinical microbiologist must set its own threshold for the initiation of action if cultures are positive.  Some examples are given below:

1. Low numbers of environmental type organisms, e.g. Staph epidermis, may be encountered not infrequently.  These are most likely to represent collection process contamination rather than a significant problem with the disinfection or cleaning process.  The most appropriate initial response is to review the sample processing technique to reduce the chance of contamination.

2. A growth of Pseudomonas spp from a duodenoscope or an automatic processor that processes duodenoscopes would be cause for serious and immediate concern.  This is a high risk clinical situation and the immediate responses would include removing the automatic processor and duodenoscope from service, careful culturing of the automatic processor to see if it is the source of contamination, careful inspection of the duodenoscope for defects and repeated cultures after manual reprocessing to see if infection persists and clinical follow up of patients recently undergoing E.R.C.P. and related procedures with that duodenoscope.

3. Significant numbers of enteric organisms, e.g. E coli or Enterococcus faecalis being recovered from one instrument only.  This suggests that there is a mechanical defect in the instrument and careful inspection with replacement of the insertion tube if no other defect can be identified.

4. Significant or borderline numbers of enteric organisms such as E coli, Enterococcus faecalis being recovered from a variety of instruments within the unit.  This is strong evidence of inadequate reprocessing.  It is most likely to be due to defects in the manual cleaning program.  Much less likely is a problem in an automatic disinfector, (e.g. worn valves, serious biofilm accumulation etc).  Appropriate response here would be a detailed review of all staff’s cleaning and disinfection techniques, if necessary by an independent assessor.

5. Culture of Mycobacterium tuberculosis organisms from a flexible bronchoscope.  This is a potentially serious problem.  Responses would include removal of the bronchoscope from service, mechanical review of the instrument by the manufacturer, review of any automatic disinfector used including detailed cultures and clinical surveillance of patients recently bronchoscoped with that instrument.

6. Growth of Mycobacterium chelonae from a bronchoscope.  It is almost certain that this will prove to be due to a contaminated automatic disinfector that needs to be taken out of service and decontaminated.

7. ANY isolation of salmonella or shigella should cause concern.

6.  MICROBIOLOGICAL SURVEILLANCE OF AUTOMATIC DISINFECTORS

The method of sample collection for automatic disinfectors will vary depending upon the design of the individual machine.  It is therefore appropriate to seek advice from the manufacturers or consult with your hospital clinical microbiologist.  Commonsense would suggest that the most appropriate point of the machine to sample is the attachment of the machine to the endoscope.  For machines with a single point of attachment (e.g. Medivator) this is relatively simple.  Where there are multiple endoscope connections the problem becomes more complicated.  Further, it is essential to know the design of the machine to determine which is the optimum part of the cycle to collect the sample.  In most cases this will be in the rinsing cycle.  Early detection of machine contamination is best effected by a concentration process.  For example, a technique which works well with the Medivator is to connect a sterile sealed Millipore filter to the outlet of the machine where it normally attaches to the endoscope and to cycle at least 200ml of fluid through the filter in the rinse cycle mode.  The disc can then be removed and plated directly.  Since the principal contaminants of automatic disinfectors are Pseudomonas and related species and various forms of atypical mycobacteria, cultures should be directed towards these organisms.

