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	EMB.1   Specimen Collection Manual

	
	
	

	EMB.1.10
	Is a specimen collection manual available at all collection sites?    
	Yes   No   N/A

	
	
	

	
	Standard:  There must be instructions available in all areas where specimens are collected. 
	

	
	
	

	
	Are there instructions for microbiology specimen collection and handling that include all  of the following:
	

	
	
	

	EMB.1.20
	Method for proper collection of culture specimens from different sources?
	Yes   No   N/A

	
	
	

	EMB.1.30
	Proper labelling of culture specimens?
	Yes   No   N/A

	
	
	

	
	 Standard:  The patient and the patient’s specimen must be positively identified at the time of collection.  Specimens must be positively identified after collection, not before, with a firmly attached label, bearing the following:  
· patient’s first and last names
-      identification number
	

	
	
	

	EMB.1.40
	Use of transport media when necessary?
	Yes   No   N/A

	
	
	

	EMB.1.50
	Procedures for safe handling of specimens (tightly sealed containers, no external spillage)?
	Yes   No   N/A

	
	
	

	EMB.1.60
	Need for prompt delivery of specimens to ensure minimum delay and processing?
	Yes   No   N/A

	
	
	

	EMB.1.70
	Method for preservation of specimens if processing is delayed?
	Yes   No   N/A

	
	
	

	
	Note: Manufacturers recommendations must be followed when there is a delay in delivery or processing of specimens.  
	

	
	
	

	EMB.1.80
	Are there written criteria for specimen rejection?
	Yes   No   N/A

	
	
	

	
	Standard:  Written criteria shall be available for specimen rejection.
	

	

	

	EMB.2   Procedure Manual

	
	


	

	EMB.2.10
	Is a current procedure manual available for laboratory staff?
     
	Yes   No   N/A

	
	Standard:  There shall be a procedure manual which includes all tests performed.  
	

	
	
	

	EMB.2.20
	Is the procedure manual written in the most current CLSI (GP2) format?
	Yes   No   N/A

	
	
	

	
	Are the following included for each procedure: (if applicable)
	

	
	
	

	EMB.2.30
	Purpose?
	Yes   No   N/A

	
	
	

	EMB.2.40
	Specimens (type, source, amount, storage)?
	Yes   No   N/A

	
	
	

	EMB.2.50
	Equipment and Materials required?
	Yes   No   N/A

	
	
	

	EMB.2.60
	Preparation and storage of reagents, standards and controls?
	Yes   No   N/A

	
	
	

	EMB.2.70
	Procedure – including Step by step instructions?
	Yes   No   N/A

	
	
	

	EMB.2.80
	Clinical Significance?
	Yes   No   N/A

	
	
	

	EMB.2.90
	Critical values?
	Yes   No   N/A

	
	
	

	EMB.2.100
	Reporting results (units, stats, critical values)?
	Yes   No   N/A

	
	
	

	EMB.2.110
	Safety ?
	Yes   No   N/A

	
	


	

	
	Standard:  the elements listed above must be included in the procedure manual (if applicable).    
	

	
	
	

	EMB.2.120
	Is there documentation of annual review of the procedure manual by the laboratory director or designate?
	Yes   No   N/A

	
	
	

	
	Standard:  Annual review by the director or designate ensures procedures are complete and current.  Laboratory must document annual review of the procedure manual. 
	

	
	
	

	EMB.2.130
	Is there documentation of annual review of the procedure manual by the laboratory staff?
	Yes   No   N/A

	
	
	

	
	Standard:  Annual review of procedure manuals ensure laboratory staff are aware of current procedures.  Laboratory must document annual review of procedure manual by laboratory staff.  
	

	
	
	

	EMB.2.140
	Are all changes in methodology signed and dated by whoever made the changes?
	Yes   No   N/A

	
	
	

	
	Standard:  All signed approvals of new or changed documents require a date. 
	

	
	
	

	EMB.2.150
	Are all new procedures reviewed by the medical director or designate?
	Yes   No   N/A

	
	
	

	
	Standard:  New procedures require review by the medical director or designate prior to putting into use.
	

	
	
	

	EMB.2.160
	Are discontinued procedures retained for two years after the procedure is taken out of service?          
	Yes   No   N/A

	
	
	

	
	Standard:  Discontinued procedures must be retained for two years after procedures are taken out of service.  
	

	
	
	

	EMB.2.170
	Is there a current file on manufacturer’s inserts? 
	Yes   No   N/A

	
	
	

	
	Standard:  Current package inserts should be available for all staff.
	

	
	
	

	EMB.2.180
	Are there adequate and up to date reference text books available to laboratory staff?
	Yes   No   N/A

	
	
	

	
	Standard:  Up to date textbooks shall be available. 
	

	
	
	

	EMB.2.190
	Does the laboratory staff have access to current CLSI guidelines?
	Yes   No   N/A

	
	
	

	
	
	

	EMB.3   Reagents/SUPPLIES

	
	
	

	EMB.3.10
	Are all reagents/supplies used within their expiry date?
	Yes   No   N/A

	
	
	

	EMB.3.20
	Are outdated reagents discarded?
	Yes   No   N/A

	
	
	

	EMB.3.30
	Are all reagents/supplies used according to manufacturer’s instructions?
	Yes   No   N/A

	
	
	

	
	Are all reagents/supplies labelled with:
	

	
	
	

	EMB.3.40
	Date of receipt?
	Yes   No   N/A

	
	
	

	EMB.3.50
	Date prepared or opened?
	Yes   No   N/A

	
	
	

	EMB.3.60
	Expiry date?
	Yes   No   N/A

	
	
	

	EMB.3.70
	Content and concentration?
	Yes   No   N/A

	
	
	

	
	Standard:  The above elements must be recorded. 
	

	
	
	

	EMB.3.80
	Are all reagents/supplies stored according to manufacturer’s instructions?
	Yes   No   N/A

	
	
	

	
	Standard:  Reagents must be stored as recommended by the manufacturer.  Records of reagent storage temperatures must be consistent with manufacturer’s instructions (may include refrigerator, freezer and room temperature, as applicable). 
	

	
	
	

	EMB.3.90
	If there are multiple components of a reagent kit, does the laboratory use components of reagent kits only within the same kit lot, unless otherwise specified by the manufacturer?
	Yes   No   N/A

	
	
	

	EMB.3.100
	Prior to use, are new reagent lots checked against old reagent lot?
	Yes   No   N/A

	
	
	

	
	Standard:  Documented comparable QC results, between the old and new reagent lots, is acceptable.
	

	

	

	EMB.4   Instruments and Equipment

	
	
	

	EMB.4.10
	Is there a procedure for maintenance of all instruments and equipment?
	Yes   No   N/A

	
	
	

	
	Standard:  Maintenance procedures must be available.
	

	
	
	

	EMB.4.20
	Are the maintenance records reviewed by a supervisor?
	Yes   No   N/A

	
	
	

	EMB.4.30
	Is this review documented?
	Yes   No   N/A

	
	
	

	
	Standard:  Maintenance records must be reviewed by a supervisor and this review documented. GLP is to perform this monthly.
	

	
	
	

	EMB.4.40
	Are there instructions for troubleshooting?  
	Yes   No   N/A

	
	
	

	
	Standard:  Instructions for troubleshooting must be available.
	

	
	
	

	EMB.4.50
	Are service records maintained for the life of the instrument, plus two years?
	Yes   No   N/A

	
	
	

	
	Standard:  Services records must be kept for the life of the instrument, plus two years.
	

	
	
	

	EMB.4.60
	Is there emergency power for instruments and equipment?
	Yes   No   N/A

	
	
	

	
	NOTE:  Emergency power should be available to provide continual laboratory service. 
	

	
	
	

	EMB.4.70
	Are instruments equipped with surge protection? (this also includes computers)
	Yes   No   N/A

	
	
	

	
	Standard:  Surge protection is recommended for laboratory instruments and equipment.  
	

	
	
	

	EMB.4.80
	If the laboratory uses more than one instrument/method to test for a given analyte, are the instruments/methods checked against each other at least twice a year for correlation of results?
	Yes   No   N/A

	
	
	

	
	Standard:  Every measurement system measuring the same analyte in the laboratory must be included in the correlation of results; twice per year and documented.  Quality control data may be used for this comparison. 
	

	
	
	

	EMB.4.90
	Are there defined tolerance limits for result agreement of inter-instrument assays?
	Yes   No   N/A

	
	
	

	
	GLP:  Tolerance limits should be established within the laboratory.
	

	
	
	

	EMB.4.100
	Does the laboratory have a procedure for evaluating automatic pipette systems for carryover?
	Yes   No   N/A

	
	
	

	
	Standard:  The laboratory must have procedures in place for evaluating whether carryover effects are present.  This applies to stand-alone and sample pipettes integrated with instruments.  Evaluation for carryover is not required for automatic pipettes using disposable tips.  Carryover studies must be performed as part of the initial evaluation of an instrument.  Recommend that carryover studies be repeated after major maintenance or repair of pipetting assembly.
	

	
	
	

	EMB.4.110
	Are pipettors, microtiter or automatic dispensers checked at least annually for accuracy and reproducibility, and results recorded?
	Yes   No   N/A

	
	
	

	
	Standard:  Accuracy and precision of the system must be checked at least annually and documented. 
	

	
	
	

	EMB.4.120
	Is the temperature of water baths and/or heat blocks checked on days of use?  
	Yes   No   N/A

	
	
	

	
	Standard:  The temperature of water baths and/or heat blocks must be checked on days of patient testing.  
	

	
	
	

	
	Is the temperature of refrigerators and other temperature dependent equipment documented daily:
	

	
	
	

	EMB.4.130
	Room temperature?
	Yes   No   N/A

	
	
	

	EMB.4.140
	Freezer?
	Yes   No   N/A

	
	
	

	EMB.4.150
	Refrigerator?
	Yes   No   N/A

	
	
	

	EMB.4.160
	Incubators?
	Yes   No   N/A

	
	
	

	
	Standard:  Temperature-dependent equipment containing reagents and patient specimens must be monitored daily.  
	

	
	
	

	EMB.4.170
	Is there evidence of active review of results of temperature?
	Yes   No   N/A

	
	
	

	EMB.4.180
	Are these reviews documented?
	Yes   No   N/A

	
	
	

	
	Standard:  Temperature records must be reviewed by a supervisor and this review documented.  GLP is to perform this monthly.
	

	
	
	

	EMB.4.190
	Is there a procedure available if acceptable temperature ranges are exceeded?
	Yes   No   N/A

	
	
	

	
	Biological Safety Cabinets
	

	
	
	

	EMB.4.200
	Is a biological safety cabinet used for handling all specimens or organisms considered to be contagious by airborne routes?
	Yes   No   N/A

	
	
	

	
	Standard:  Biological safety cabinets must be used for procedures that may produce infectious aerosols that involve high concentrations or large volumes of bio-hazardous material.
	

	
	
	

	EMB.4.210
	Does the biological safety cabinet meet minimum requirements for the work performed in it, as described in the Health Canada Laboratory Biosafety Guidelines? 
	Yes   No   N/A

	
	
	

	
	Standard:  Biological Safety Cabinets must be selected for the work performed to meet the established guidelines detailed by Health Canada. 
	

	
	
	

	
	Type of biological safety cabinet used:
	

	
	
	

	EMB.4.220
	Class I – protect operator
	Yes   No   N/A

	
	
	

	EMB.4.230
	Class II – protect operator plus specimen
	Yes   No   N/A

	
	
	

	EMB.4.240
	Class III – protect operator plus specimen, airtight
	Yes   No   N/A

	
	
	

	EMB.4.250
	Is the biological safety cabinet certified annually (and documented)?
	Yes   No   N/A

	
	
	

	
	Standard:   The correct operation of Biological safety cabinets must be verified before they are used and then annually, and after any repairs or relocation.  A copy of the certification report must be provided to the user and kept on file.  A label indicating the date of the certification, the date of the next certification and to what standard the tests were performed should be affixed to the exterior of the cabinet.
	

	
	
	

	EMB.4.260
	Is the cabinet appropriately situated to avoid/minimize air turbulence?
	Yes   No   N/A

	
	
	

	
	Standard:  It is essential to place biosafety cabinets away from areas of variable air currents.  
	

	
	
	

	EMB.4.270
	Is the cabinet uncluttered so as not to compromise its effectiveness?
	Yes   No   N/A

	
	
	

	EMB.4.280
	Does the cabinet have a mechanism to signal when it is inoperative?
	Yes   No   N/A

	
	
	

	
	Standard:  There must be a function verification schedule for each day of use.  Function verification schedule is dependent upon manufacturer’s specifications.
	

	
	
	

	
	
	

	EMB.4.290
	Is the air flow monitored and recorded prior to starting work each day?
	Yes   No   N/A

	
	
	

	
	
	


	EMB.5   Quality Control

	
	
	

	EMB.5.10
	Are controls run and documented on each day of use?
	Yes   No   N/A

	
	
	

	
	Standard:  For qualitative tests, a positive and negative control must be run and documented each day of use.
	

	
	
	

	
	Standard:  For quantitative tests, 2 controls at 2 different concentrations must be run and documented each day of use.
	

	
	
	

	
	Standard:  Controls may be limited to electronic/procedural/built-in internal controls for the following:
1. For quantitative tests, 2 levels of electronic/procedural/built-in internal controls are run on each day of use.
2. For qualitative tests, 1 level of electronic/procedural/built-in internal control is run on each day of use.
3. The laboratory has documented the adequacy of electronic/procedural/built-in internal controls.  Validation includes comparisons of external controls and electronic/procedural/built-in internal controls for at least 25 determinations.
4. External controls are run:
· with each new lot number or shipment of test material 
· after major system maintenance and software upgrades
· at a frequency as recommended by the test manufacturer, or
· every 30 days
	

	
	
	

	EMB.5.20
	For qualitative tests that use a cut-off value to distinguish positive from negative; is the cut-off value established initially?
	Yes   No   N/A

	
	
	

	
	Standard:  This applies only to certain tests that report qualitative results based on a quantitative measurement using a cut-off value to discriminate between a positive and negative clinical interpretation.  The cut-off value that distinguishes a positive from a negative results should be established when the test is initially placed in service.
	

	
	
	

	EMB.5.30
	Are control specimens tested in the same manner and by the same personnel as patient samples?
	Yes   No   N/A

	
	
	

	
	Standard:  Quality control specimens must be tested in the same manner as patient specimens.  
	

	
	
	

	EMB.5.40
	Is quality control data reviewed at least monthly by the laboratory director or designate and is this review documented?
	Yes   No   N/A

	
	
	

	
	Standard:  Documentation of quality control must be available upon inspection. 
	

	
	
	

	EMB.5.50
	Are the day of use control results verified for acceptability before reporting patient results?
	Yes   No   N/A

	
	
	

	
	Standard:  Patient results will not be reported when controls yield unacceptable results.
	

	
	
	

	EMB.5.60
	Are tolerance limits established for the controls run on each day of use?
	Yes   No   N/A

	
	
	

	
	Standard:  Tolerance limits may have numerical/qualitative limits established by the manufacturer or a valid acceptable range may have been established by the laboratory through repetitive analysis.
	

	
	
	

	EMB.5.70
	Are criteria for referral of “out of control” results to the supervisor and/or senior staff identified?
	Yes   No   N/A

	
	
	

	
	Standard:  There must be criteria for “out of control” results to a supervisor and/or senior staff member.
	

	
	
	

	EMB.5.80
	Is there evidence of documented corrective action taken when controls on day of use exceed defined tolerance limits?
	Yes   No   N/A

	
	
	

	
	Standard:  The laboratory must have a procedure for investigating out of control situations and the corrective action must be documented. 
	

	
	
	

	
	Does the documentation include:
	

	
	
	

	EMB.5.90
	What was out of control?
	Yes   No   N/A

	
	
	

	EMB.5.100
	Why the analysis was out of control?
	Yes   No   N/A

	
	
	

	EMB.5.110
	Corrective action taken?
	Yes   No   N/A

	
	
	

	EMB.5.120
	Signature/initials of individual responsible?
	Yes   No   N/A

	
	
	

	
	Standard:  Documentation of corrective action must be available upon inspection.
	

	
	
	

	EMB.5.130
	Is lot number change of quality control material documented on the quality control record?
	Yes   No   N/A

	
	
	

	EMB.5.140
	Are quality control records retained for at least two years?
	Yes   No   N/A

	
	
	

	
	Standard:  Quality control records should be retained a minimum of two years. 
	

	
	
	

	EMB.5.150
	Is each new lot number and shipment of reagents used in bacteria identification systems tested with a positive and a negative organism?  
	Yes   No   N/A

	
	
	

	
	Standard: Each manufacturer should supply a list of QC organisms recommended for use with their bacterial identification systems, including key indicator strains for streamlined QC. The user must follow the manufacturer’s recommended specifications for QC organism selection to ensure expected reactions.
	

	
	
	

	EMB.5.160
	For direct antigen tests on patient specimens that DO include internal controls, are positive and negative external controls tested and documented with each new kit lot number or separate shipments of a given lot number?
	Yes   No   N/A

	
	
	

	
	Standard:  Internal controls may be used for daily quality control, providing that the following requirements are met:  
1. Prior to initiating patient testing, the internal controls are validated against external controls.
2.  A positive and negative external control is tested and documented with each new kit lot number or separate shipments of a given lot number.
3. Manufacturer’s recommendations are followed.  
“Flow” or “procedural” controls qualify as internal controls  for panels or batteries, controls must be employed for each antigen sought. 
	

	
	
	

	EMB.5.170
	For direct antigen tests on patient specimens that do NOT include internal controls, are positive and negative controls tested and documented each day of patient testing?
	Yes   No   N/A

	
	
	

	
	Standard:  For panels or batteries, controls must be employed for each antigen in patient specimens.  For each tests system that requires an antigen extraction phase, the system must be checked with a positive control that will detect problems in the extraction process.
	

	
	
	

	EMB.5.180
	Are positive and negative controls tested and results recorded for each new batch, lot number and shipment of anti-sera when prepared or opened and once every 6 months thereafter?
	Yes   No   N/A

	
	
	

	
	Standard:  Test anti-sera with known positively and negatively reacting organisms or commercial somatic O or H antigens prior to each new lot and every 6 months thereafter.
	


	EMB.6   MEDIA

	
	
	

	
	
	

	EMB.6.10
	Are there instructions to indicate the number and types of media and method of inoculation required?
	Yes   No   N/A

	
	
	

	
	Standard:  The laboratory must have documented procedures to be followed which include instructions for number of media required and inoculations required.
	

	
	
	

	EMB.6.20
	Does the laboratory have documentation that its media supplier carries out the quality assurance guidelines as per CLSI document M22-A3?
	Yes   No   N/A

	
	
	

	
	Standard:  For purchased media the laboratory must have documentation that each lot of purchased medium has been tested for sterility, ability to support growth of appropriate organisms and biochemical reactivity at the time of preparation or concurrent with use in the laboratory.  The recipient laboratory must have a copy of CLSI document M22-A3 as a reference source.  The manufacturer must document to the user that their quality control activities meet CLSI guidelines.  For each lot the preparer will certify that quality control performance was acceptable and maintain a record of test results and the lot numbers for all media for at least 2 years. 
	

	
	
	

	
	Does the laboratory have documentation that the purchased media that are not listed in M22-A3 as exempt from testing is checked for each of the following:
	

	
	
	

	EMB.6.30
	Ability to support growth by means of stock cultures or by parallel testing with previous batches?
	Yes   No   N/A

	
	
	

	EMB.6.40
	Biochemical reactivity (where appropriate)?
	Yes   No   N/A

	
	
	

	
	Standard:  Non-exempt media require performance of complete quality control by the user. 
	

	
	
	

	
	For media prepared in-house, is there documentation that it is checked for each of the following:
	

	
	
	

	EMB.6.50
	Sterility (following introduction of additives after sterilization)?
	Yes   No   N/A

	
	
	

	EMB.6.60
	Ability to support growth by means of stock cultures or by parallel testing with previous batches?
	Yes   No   N/A

	
	
	

	EMB.6.70
	Biochemical reactivity (where appropriate)?
	Yes   No   N/A

	
	
	

	
	Standard:  User prepared media must be quality controlled with the appropriate positive and negative control organisms to ensure satisfactory performance and examined for signs of deterioration.
	

	
	
	

	
	
	

	EMB.7   REFERENCE CULTURES
	

	
	
	

	EMB.7.10
	Are ATCC reference cultures maintained?
	Yes   No   N/A

	
	
	

	
	Standard:  Maintain as per manufacturer’s instructions.
	

	
	
	

	EMB.7.20
	Are appropriate cultures used to check media, stains, reagents, identification kits and susceptibility testing?  
	Yes   No   N/A

	
	
	

	EMB.7.30
	Is there documented receipt of pathogens imported for control purposes?  
	Yes   No   N/A

	
	
	

	EMB.7.40
	Do the records indicate where the pathogen was used/stored and the date of disposal?
	Yes   No   N/A

	
	
	

	
	Standard:  It is a requirement of the Canadian Food Inspection Agency to trace an imported pathogen through the record system from receipt to disposal.  
	

	
	
	

	
	
	

	EMB.8   ANTIMICROBIAL SUSCEPTIBILITY TESTING     
	

	
	
	

	EMB.8.10
	Are susceptibility tests performed only on pure cultures?
	Yes   No   N/A

	
	
	

	
	Note: A procedure must be available for the use of pure isolates for susceptibility testing, including the use of purity plate verification. 
	

	
	
	

	EMB.8.20
	Is each new lot of susceptibility disks checked for activity before use?
	Yes   No   N/A

	
	
	

	EMB.8.30
	For antimicrobial susceptibility testing of either disk or dilution type, are control organisms tested with each new lot or batch of antimicrobials or media, and each day the test is performed?
	Yes   No   N/A

	
	
	

	
	Standard:  For antimicrobial susceptibility testing, control organisms must be tested with each new lot or batch of antimicrobials or media and each day the test is run.  However, the frequency of test monitoring may be reduced to weekly (including the testing of new lots or batches of antimicrobials or media) if the laboratory can document satisfactory performance with daily control tests as suggested by CLSI guidelines.  For this purpose, satisfactory performance is defined as follows:
1. There is documentation that all reference strains were tested for 20 or 30 consecutive test days, and
2. For each drug/microorganism combination, no more than 1 of 20 or 3 of 30 values (zone diameter or MICs may be outside the accuracy ranges.  These limits may be established by the laboratory or CLSI guidelines M2-A10 or M7-A8. 
	

	
	
	

	EMB.8.40
	For antimicrobial susceptibility testing systems, are there documented criteria for interpretation of the endpoint or zone size?
	Yes   No   N/A

	
	
	

	
	Standard:  There must be stated criteria to determine the presence of an endpoint or zone size in the antimicrobial susceptibility testing system.  The laboratory may use CLSI criteria, but the use of other validated criteria is acceptable. 
	

	
	
	

	EMB.8.50
	Is the inoculum used for antimicrobial susceptibility testing (ie. inoculum size) controlled using a turbidity standard or other acceptable method?
	Yes   No   N/A

	
	
	

	
	Standard:  Antibiotic susceptibility may be substantially affected by inoculum size. 
	

	
	
	

	EMB.8.60
	Are guidelines established for the number and type of antibiotics reported for organisms isolated from different sites of infection?
	Yes   No   N/A

	
	
	

	
	Note:  The microbiology department should consult with the medical staff and pharmacy to develop a list of antibiotics to be reported for organisms isolated from different sites.  These lists may be based on guidelines developed by the CLSI table to report routinely (Group A) and which might be reported only selectively (Group B).  Limiting the number of antimicrobial agents reported is referred to as “cascade reporting.” Selective reporting should help improve the clinical relevance of test reporting and help minimize the selection of multi-resistant nosocomial strains by over use of broad-spectrum agents.  Laboratories should also only report those antimicrobial agents that are effective at the site from which the organism was isolated.  Documentation of agreed upon policies should be available in the laboratory.
	

	
	
	

	EMB.8.70
	For hospital based microbiology laboratories, are cumulative antimicrobial susceptibility test data maintained and reported to the medical staff at least yearly?
	Yes   No   N/A

	
	
	

	EMB.8.80
	Does the procedure manual address unusual or inconsistent antimicrobial testing results?  
	Yes   No   N/A

	
	
	

	
	Standard:  When unusual or inconsistent results are encountered with patient isolates, the results should be investigated further.  For example, repeat testing and/or repeat identification procedures using an alternative method should be performed.  Refer to CLSI guidelines.
	

	
	
	

	EMB. 9 SURGICAL PATHOLOGY CULTURES
	

	
	
	

	EMB.9.10
	Are specimens obtained by surgical procedures treated as high priority specimens?  
	Yes   No   N/A

	
	
	

	
	
	

	EMB.10 INFECTIOUS DISEASE SEROLOGY
	

	
	
	

	
	Quality Control
	

	
	
	

	EMB.10.10
	Are positive and negative controls run each day of analysis with each batch of specimens for all tests?
	Yes   No   N/A

	
	
	

	EMB.10.20
	For EIA or IFA, are substrate, conjugate and buffers prepared according to manufacturer’s instructions?
	Yes   No   N/A

	
	
	

	EMB.10.30
	Is EIA plate reader quality control done for linearity, accuracy, precision and diode check as well as mechanical alignment every six months?
	Yes   No   N/A

	
	
	

	EMB.10.40
	Is EIA washer quality control done according to manufacturer’s instructions?
	Yes   No   N/A

	
	
	

	
	Syphilis Serology
	

	
	
	

	EMB.10.50
	Are the recommendations of the manufacturer for proper use of reagents and controls followed?
	Yes   No   N/A

	
	
	

	EMB.10.60
	Is the delivery of antigen dispensing needles used in syphilis serology testing checked on each day of use to determine volume delivery?
	Yes   No   N/A

	
	
	

	EMB.10.70
	Do all equipment glass for reagent, control and techniques conform to those recommended in the current manual of test for syphilis? 
	Yes   No   N/A

	
	
	

	EMB.10.80
	Are weakly reactive controls used with each batch of tests?
	Yes   No   N/A

	
	
	

	EMB.10.90
	Are non-reactive controls used with each batch of tests?
	Yes   No   N/A

	
	
	

	EMB.10.100
	Do records reflect the results of all control procedures?
	Yes   No   N/A

	
	
	

	EMB.11  VIROLOGY

	
	
	

	
	Specimen Collection and Handling
	

	
	
	

	EMB.11.10
	Are specimens for viral culture collected appropriately and transported to the laboratory promptly?
	Yes   No   N/A

	
	
	

	
	Standard: Specimens should be delivered to the laboratory within 2 hours of collection, or at least within 1 day of collection. Specimens should be refrigerated within 1 hour of collection unless otherwise specified.
	

	
	
	

	
	Quality Control
	

	
	
	

	EMB.11.20
	Does the laboratory have documentation that each shipment of commercial cell culture tubes, flasks, shell vials or cluster trays is examined for breakage?
	Yes   No   N/A

	
	
	

	EMB.11.30
	Does the laboratory have procedures for the acceptance and rejection of cell culture tubes, flasks, shell vials or cluster trays used for virus isolation?
	Yes   No   N/A

	
	
	

	
	Standard:  Cell cultures must be observed microscopically to confirm that the cells are attached to the substratum, the confluency of the monolayer is appropriate for the method and cell line (75-90%) and cell appearance is typical.
	

	
	
	

	EMB.11.40
	Are culture media tested for sterility if additives are introduced after sterilizing?
	Yes   No   N/A

	
	
	

	EMB.11.50
	Are continuous cell lines checked for mycoplasma contamination?
	Yes   No   N/A

	
	
	

	
	Standard:  An alternative method to culturing for mycoplasma is the monitoring of a negative, uninoculated control.  If cell lines are provided by a commercial vendor, documentation of mycoplasma screening by the vendor is acceptable and must be retained by the laboratory.
	

	
	
	

	EMB.11.60
	Are continuous cell lines checked for endogenous viral contamination?
	Yes   No   N/A

	
	
	

	
	Standard:  Upon receipt in the laboratory and during the period of use, cell lines must be monitored for the presence of endogenous contamination due to viruses such as foamy virus and monkey virus.  Endogenous viral contamination must be documented.  Contamination will affect the ability to recover patient isolates and cell lines must be rejected.
	

	
	
	

	EMB.11.70
	Does the laboratory have the cell line(s) available for all types of specimens tested and for all viruses reported by the laboratory?
	Yes   No   N/A

	
	
	

	
	Note:  The following is a suggested list of cell lines for the intended purpose:
	

	
	Organism
	Cell Line
	

	
	Chlamydia
	McCoy or Buffalo Green Monkey Kidney
	

	
	Herpes simplex
	HDF, Primary or First Pass Rabbit Kidney, MRC-5 or A549, CV-1/MRC-5, transgenic BHK
	

	
	Varicella zoster
	HDF, Primary Monkey Kidney, CV-1/MRC-5
	

	
	Influenza
	Primary Monkey Kidney or MDCK, Mink lung/A549
	

	
	Parainfluenza
	Primary Monkey Kidney, Mink lung/A549
	

	
	RSV
	Hep-2 or Primary Monkey Kidney, Mink lung/A549
	

	
	Enteroviruses
	Primary Monkey Kidney, A549, HDF, MRC-5, GGMK+Daf/A549
	

	
	Adenoviruses
	Hep-2, Human Embryonic Kidney, A549, Mink lung/A549, MDCK/A549
	

	
	hMPV
	LLC-MK2, Mink lung/A549
	

	
	CMV
	HDF, MRC-5
	

	
	
	
	

	EMB.11.80
	Are tube monolayer cultures incubated for a sufficient time to recover the viruses?
	Yes   No   N/A

	
	
	

	
	Note:  Following is a suggested list of minimum incubation times:
	

	
	Organism
	Incubation Time
	

	
	Herpes simplex (genital)
	5 days
	

	
	Herpes simplex (other)
	7 days
	

	
	Respiratory viruses
	10 to 14 days
	

	
	Other viruses
	14 to 28 days 
	

	
	
	

	EMB.11.90
	Are inoculated cultures checked for cytopathic effect in a manner that optimizes the time to detection of viral pathogens?
	Yes   No   N/A

	
	
	

	
	Standard:  If tube cultures are the only means for detection of virus, primary cultures must be checked at least every other working day for cytopathic effect during the first two weeks of incubation.  If additional diagnostic methods are used (eg. shell, vials, antisera), the observation schedule may be modified as appropriate.
	

	
	
	

	EMB.11.100
	Is a negative (uninoculated) control set up each day of patient testing?
	Yes   No   N/A

	
	
	

	
	Standard:  One or more lot-matched tube or shell vial must serve as negative controls each day that patient specimens are inoculated.  Incubate, maintain (ie. medium changes)  and observe these in the same manner and in parallel wit patient cultures.  Setting up one set of controls for each technologist may be useful in identifying technical problems such as specimen cross-contamination or reading errors.
	

	
	
	

	EMB.11.110
	Are there procedures for the handling of cell cultures with unusual cytopathic effect?
	Yes   No   N/A

	
	
	

	
	Standard:  Procedures should include guidelines for notification of the appropriate department.
	

	
	
	

	EMB.11.120
	Are media and diluents checked for sterility and pH?
	Yes   No   N/A

	
	
	

	
	Note:  It is satisfactory to test either the individual components or the final product.
	

	
	
	

	EMB.11.130
	Are reactive and non-reactive controls processed in serologic reactions for detection of antibodies or antigens?
	Yes   No   N/A

	
	
	

	
	Standard:  Positive and negative controls must be run daily for immunofluorescent and immunochromatic testing when using pool reagents and for virus specific reagents.  For testing using shell vials and/or co-cultivated cell lines that detect multiple viruses, laboratories can control both the ability of the cell lines to support growth of the virus(es) and the reactivity of the detection reagents by rotating growth controls that include the viruses tested for.  
	

	
	
	

	EMB.11.140
	Is each new lot and shipment of immunofluorescent reagents that detect multiple viruses validated for each individual virus component prior to patient testing?
	Yes   No   N/A

	
	
	

	
	Standard:  A pool reagent that detects multiple respiratory viruses cannot be validated using only a pool control, as the reactivity of each virus specific component cannot be individually assessed.  After initial validation, pool controls can be used for daily quality control of the pool reagent.
	

	
	
	

	EMB.11.150
	Is each new lot and shipment of reagents that are used for the enzymatic detection of viruses validated for each individual virus component prior to patient testing?
	Yes   No   N/A

	
	
	

	
	Standard:  A pool reagent that detects both HSV-1 and HSV-2 cannot be validated using only a pool control, as the reactivity of each virus specific component cannot be individually assessed.  After initial validation pool controls can be used for daily quality control of the pool reagent.
	

	
	
	

	
	Testing
	

	
	
	

	EMB.11.160
	For viral screening tests by direct antigen detection (direct immunofluorescence or EIA), do rapid cell culture or molecular methods, reports and test order information indicate the specific viruses sought/detected by the assay?
	Yes   No   N/A

	
	
	

	
	Note:  If the rapid cell culture method is used to detect 7 different respiratory viruses, then the report must specifically indicate which viruses are included in the screening. While the cell lines in use may permit the growth of other viruses, such as enterovirus, these need not be specifically enumerated in the report, unless detected in a given sample. 
	

	
	
	

	EMB.11.170
	Does the laboratory have procedures for the isolation of viruses based upon such criteria as specimen source, diagnosis, suspected virus(es) and season?
	Yes   No   N/A

	
	
	

	
	
	

	EMB.11.180
	Does the laboratory have policies for the acceptance and rejection of samples for CMV antigenemia testing?
	Yes   No   N/A

	
	
	

	
	Standard:  Policies and procedures must be in place to deal with suboptimal specimens, such as those whose receipt in the laboratory exceeds the time frame for optimal test sensitivity or those samples with low cellularity.  If it is not possible to recollect a sample, and such specimens are tested, result s must be accompanied by a comment noting the potential reduction in test reliability due to inappropriate sample storage and/or delay in processing.
	

	
	
	

	
	
	

	 EMB.12 PARASITOLOGY                                       
	

	
	
	

	
	Specimen Collection & Handling
	

	
	
	

	EMB.12.10
	Are specimens transported in SAF preservative? 
	Yes   No   N/A

	
	
	

	
	Standard:  Specimens should be transported in SAF preservative.
	

	
	
	

	
	Instruments and Equipment
	

	
	
	

	EMB.12.20
	Is an ocular micrometer available for determining the size of eggs, larvae, cysts or trophozoites?
	Yes   No   N/A

	
	
	

	EMB.12.30
	Has the ocular micrometer been calibrated for the microscope in which it is used and recalibrated whenever eyepieces or objective lenses are changed?
	Yes   No   N/A

	
	
	

	
	Standard:  Ocular micrometers must be calibrated for the microscope(s) in which they are used.  Recalibration is needed any time eyepieces or objectives are changed.
	

	
	
	

	
	Reagent Quality Control
	

	
	
	

	EMB.12.40
	If zinc sulphate is used, is the solution checked for specific gravity?
	Yes   No   N/A

	
	
	

	
	Standard:  If zinc sulphate is used, the solution must be checked monthly for specific gravity (1.18 for fresh specimens and 1.20 for formalin-fixed specimens) with a hydrometer with a scale is large enough to differentiate the two values.
	

	
	
	

	EMB.12.50
	Is the zinc sulphate flotation solution stored in tightly stoppered bottles?
	Yes   No   N/A

	
	
	

	
	Standard:  Zinc sulphate solution should be stored in tightly stoppered bottles?
	

	
	
	

	EMB.12.60
	Are permanent stains checked with control specimens at least monthly?
	Yes   No   N/A

	
	
	

	
	Standard:  QC must be performed when each new stain is prepared or at least once a month. 
	

	
	
	

	EMB.12.70
	Are stains that are used to detect specific parasites checked with appropriate control organisms each time the stain is used?
	Yes   No   N/A

	
	
	

	
	Standard:  Control slides must be included with each new batch. 
	

	
	
	

	
	Testing
	

	
	
	

	
	Does the examination of stool include:
	

	
	
	

	EMB.12.80
	  a direct mount of a fresh specimen?
	Yes   No   N/A

	
	
	

	EMB.12.90
	  a concentration procedure?
	Yes   No   N/A

	
	
	

	EMB.12.100
	  permanent stained preparations?
	Yes   No   N/A

	
	
	

	
	Standard:  When a stool specimen is submitted fresh, the usual approach would be to perform a direct wet preparation, a concentration and the permanent stained smear.
	

	
	
	

	EMB.12.110
	If the procedure uses Formalin, is there a record of formaldehyde vapour monitoring?
	Yes   No   N/A

	
	
	

	
	Standard:  The use of concentration techniques other than those requiring the use of either and formalin is recommended.  Formaldehyde vapour concentrations must be monitored and maintained at concentrations below the following maxima: 8 hour Time-Weighted Average (TWA): 0.75 parts per million 15 minute Short-Term Exposure Limit (STEL): 2.0 parts per million.
Initial monitoring must be repeated any time there is a change in production, equipment, process, personnel or control measures which may result in new or additional exposure to formaldehyde.  Periodic monitoring is mandated only if the initial monitoring is at or exceeds TWA or STEL.  The laboratory may discontinue periodic formaldehyde monitoring if results from two consecutive sampling periods taken at least 7 days apart show that employee exposure is below the action level and the short-term exposure limit and no change in equipment, process or personnel or control measures that may result in new or additional exposure to formaldehyde and no reports of conditions that may be associated with formaldehyde exposure.
	

	
	
	

	EMB.12.120
	If the procedure uses ether, is the diethylether stored on open shelves in a well-ventilated room using the smallest can manufacturered?
	Yes   No   N/A

	
	
	

	
	Standard:  Diethylether must be stored on open shelves in a well-ventilated room using the smallest can (as shipped by the manufacturer).
Note:  Concentration techniques requiring the use of ether is not recommended.
	

	
	
	

	
	
	

	EMB.13 MYCOLOGY

	
	
	

	
	Specimen Collection and Handling
	

	
	
	

	EMB.13.10
	If culture media for mycology is used in petri dishes, are appropriate safety precautions taken to prevent accidental opening of plates?
	Yes   No   N/A

	
	
	

	
	Standard:  Taping the lids of plate media on both sides reduces the chance of accidental opening and exposure of the laboratory personnel to infectious spores.
	

	
	
	

	EMB.13.20
	Is the use of slide cultures prohibited in working with highly infectious dimorphic fungi?
	Yes   No   N/A

	
	
	

	EMB.13.30
	When preparing teased preparations or scotch tape preparations, are mycelia always submerged in a liquid medium such as Lactophenol cotton blue?  
	Yes   No   N/A

	
	
	

	
	Standard:  When dealing with teased or scotch tape preparations, mycelia must always be submerged in some liquid medium such as Lactophenol cotton blue.  
	

	
	
	

	EMB.13.40
	Are all specimens for fungal culture collected and/or received in sealed leak-proof containers?  
	Yes   No   N/A

	
	
	

	EMB.13.50
	Are sealed screw- capped tubes enclosed in sealed safety centrifuge carriers used to minimize aerosol hazards?  
	Yes   No   N/A

	
	
	

	
	Quality Control
	

	
	
	

	EMB.13.60
	Are positive and negative controls tested each day of use if nucleic acid probes or exo-antigen tests are used for identification of fungi?
	Yes   No   N/A

	
	
	

	EMB.13.70
	Are stains (eg. acid fast, PAS, Giemsa, Gomori’s methenamine silver, India ink) checked with positive and negative controls on each day of patient sample testing? 
	Yes   No   N/A

	
	
	

	EMB.13.80
	Are fluorescent stains (calcofluor white) checked with positive and negative controls each day of use?
	Yes   No   N/A

	
	
	

	
	Testing
	

	
	
	

	EMB.13.90
	Are preliminary screening procedures such as direct wet mount preparations and stains performed when indicated?
	Yes   No   N/A

	
	
	

	
	Standard:  Isolation and identification procedures should include preliminary screening with direct or stained preparations, use of selective media for dermatophytes and systemic fungi and use of media with antimicrobial agents. 
	

	
	
	

	EMB.13.100
	Are selective media used for the growth and isolation of dermatophytes and/or systemic fungi?
	Yes   No   N/A

	
	
	

	
	Standard:  Additional or different media must be used for culture of dermatophytes and/or systemic fungi.
	

	
	
	

	EMB.13.110
	Are media with antimicrobial agents used to suppress the growth of contaminants?  
	Yes   No   N/A

	
	
	

	
	Standard:  Antimicrobial agents may inhibit some yeasts and the yeast phase of dimorphic organisms.  Both types of media (with and without antimicrobials) must be available and used when indicated.
	

	
	
	

	EMB.13.120
	Are incubation temperatures for the growth and isolation of dermatophytes and systemic fungi defined and followed under culture conditions? 
	Yes   No   N/A

	
	
	

	EMB.13.130
	If cultures are incubated at room temperature, is the actual temperature checked daily to determine if proper growth conditions are being maintained?
	Yes   No   N/A

	
	
	

	EMB.13.140
	Are procedures for the differentiation and identification of fungi adequate for the laboratory’s needs?
	Yes   No   N/A

	
	
	

	
	Standard:  If the laboratory is providing full identification services, adequate procedures for differentiation and identification of fungi must be provided.  Laboratories offering full identification must have sufficient procedures to do so.  Smaller laboratories with limited services must have an arrangement with an approved reference laboratory for back-up and complete identification of mycology specimens.
	

	
	
	

	
	Do differential procedures include:
	

	
	
	

	EMB.13.150
	Chlamydospore formation on corn meal?
	Yes   No   N/A

	
	
	

	EMB.13.160
	rice agar?
	Yes   No   N/A

	
	
	

	EMB.13.170
	temperature growth requirements?
	Yes   No   N/A

	
	
	

	EMB.13.180
	biochemical tests such as urease, carbohydrate assimilation, and/or   fermentation?
	Yes   No   N/A

	
	
	

	EMB.13.190
	slide cultures?
	Yes   No   N/A

	
	
	

	EMB.13.200
	germ tube test?
	Yes   No   N/A

	
	
	


	EMB.14 MYCOBACTERIOLOGY

	
	
	

	
	Specimen Collection and Handling
	

	
	
	

	EMB.14.10
	Are specimens for mycobacteriology collected appropriately and transported to the testing laboratory without delay?
	Yes   No   N/A

	
	
	

	
	Standard:  It is recommended that three first morning sputum specimens be collected for acid-fast smears and culture in patients with clinical and chest x-ray findings compatible with tuberculosis.  These specimens should be refrigerated within one hour of collection.

	

	EMB.14.20
	Are all specimens for mycobacterial culture collected and/or received in sealed leak-proof containers?
	Yes   No   N/A

	
	
	

	EMB.14.30
	Are sealed screw-capped tubes enclosed in sealed safety centrifuge carries used to minimize aerosol hazards?
	Yes   No   N/A

	
	
	

	EMB.14.40
	Are certain specimens (eg. sputum) concentrated before AFB smear examination and culture?
	Yes   No   N/A

	
	
	

	
	Standard:  Certain specimens are concentrated before AFB smear examination and culture.
	

	
	
	

	
	Quality Control
	

	
	
	

	EMB.14.50
	Is fluorochrome staining performed on mycobacterial smears prepared from primary specimens, either in the laboratory or by the reference laboratory?
	Yes   No   N/A

	
	
	

	
	Standard:  Fluorescing organisms stand out prominently against the background of the smear, and the smears can be examined at a lower power than conventionally stained smears, so that a larger amount of material can be examined in a given period of time.  As with the interpretation of Ziehl-Neelsen and Kinyoun stained smears, expertise is needed for interpretation of smears stained with a fluorescent stain; not everything that fluoresces in such a stain is necessarily a mycobacterium.  Particularly when only a few organism-like structures are seen, it is important to pay careful attention to their morphology before interpreting them as Mycobacteria.
	

	
	
	

	EMB.14.60
	Are AFB and fluorescent stains checked with positive and negative controls each day of use and results documented?  
	Yes   No   N/A

	
	
	

	
	Standard:  Positive and negative controls must be performed and documented, with each staining procedure each day of use. 
	

	
	
	

	EMB.14.70
	If nucleic acid probes are used for identification of mycobacteria grown in culture, are appropriate positive and negative controls tested on each day of use?
	Yes   No   N/A

	
	
	

	EMB.14.80
	Are the differential biochemical tests appropriate for the extent and manner of mycobacterial identification?
	Yes   No   N/A

	
	
	

	
	If the laboratory performs susceptibility testing of M. tuberculosis, is a control stain sensitive to all anti-mycobacterial agents run:
	

	
	
	

	EMB.14.90
	each week of patient testing?
	Yes   No   N/A

	
	
	

	EMB.14.100
	with each new bach/lot number of media?
	Yes   No   N/A

	
	
	

	EMB.14.110
	with each new batch/lot number of anti-mycobacterial agents?
	Yes   No   N/A

	
	
	

	EMB.14.120
	Are biochemical tests checked each day of use with a positive and negative control and documentation?  
	Yes   No   N/A

	
	
	

	
	Reporting of Results
	

	
	
	

	EMB.14.130
	Are results of acid-fast stains reported within a timely manner of specimen receipt by the testing laboratory?
	Yes   No   N/A

	
	
	

	EMB.14.140
	Are susceptibility test results for M. tuberculosis available in a timely manner?
	Yes   No   N/A

	
	
	

	
	Standard:  The rapid recognition of drug resistant organisms is essential to the control of multi-drug resistant tuberculosis.
	

	EMB.15   BIOSAFETY
	

	
	
	

	EMB.15.10
	Are there documented policies and procedures for the safe handling and processing of specimens?
	Yes   No   N/A

	
	
	

	
	Standard:   Procedures for the safe handling and processing of specimens include the need for tight sealing of containers, avoiding spills of hazardous materials, requirements for wearing gloves, the need for respirator protection, availability and use of vaccinations and the potential hazards of sniffing plates.       
	

	
	
	

	EMB.15.20
	Have policies and procedures been developed to minimize the occupational risk of exposure to infectious agents handled in the microbiology laboratory, in accordance with current recommendations regarding the bio-safety levels for working with different organisms?  
	Yes   No   N/A

	
	
	

	
	 Standard:  Policies and procedures should be developed to minimize the         occupational risk of exposure to infectious agents handled in the microbiology laboratory, in accordance with current recommendations.
	

	
	
	

	EMB.15.30
	Are there documented policies for handling spills of contaminated materials?
	Yes   No   N/A

	
	
	

	
	Standard:  Policies must be in place to appropriately handle spills.  
	

	
	
	

	EMB.15.40
	Are bench tops decontaminated daily?
	Yes   No   N/A

	
	
	

	
	Standard:  Work surfaces must be cleaned and decontaminated with a suitable disinfectant at the end of the day and after any spill of potentially biohazardous material.
	

	
	
	

	EMB.15.50
	Are engineering and work practice controls appropriate to the bio-safety level of the laboratory defined and implemented?
	Yes   No   N/A

	
	
	

	
	Note:  Each increasing BSL number (1 to 4) implies increased occupational risk from exposure to an agent or performance of a procedure, and therefore is associated with more stringent control and containment procedures.
	

	
	
	

	EMB.15.60
	Does the microbiology laboratory have policies and procedures for the recognition of isolates that may be used as agents of bioterrorism?
	Yes   No   N/A

	
	
	

	
	Note:  Microorganisms likely to be utilized as biological weapons include Bacillus anthracis (anthrax), Brucella species (brucellosis), Clostridium botulinum (botulism), Francisella tularensis (tularaemia), Yersinia pestis (plague) and variola major (smallpox).
Standard:  As part of an institution-wide plan to prepare and respond to a bioterrorism event, the microbiology laboratory should have policies and procedures for the recognition of isolates that may be used as agents of bioterrorism.
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