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CNAS-CL02-A005
Guidance on the application of accreditation criteria for the medical laboratory quality and competence in the field of Clinical Microbiology

China National Accreditation Service for Conformity Assessment

Foreword

This Guidance was prepared by China National Accreditation Service for Conformity Assessment (CNAS). It is a further explanation for CNAS-CL02: 2012 Accreditation Criteria for Quality and Competence of Medical Laboratory based on characteristics of clinical microbiology without any addition or reduction of its requirements.

This Guidance is used together with CNAS-CL02: 2012 Accreditation Criteria for Quality and Competence of Medical Laboratory.

For structural arrangement, the document utilizes the same clause numbers and titles as CNAS-CL02:2012. The details on application specification of CNAS-CL02:2012are given following the corresponding clauses.

The Annex A is a normative annex. Serial numbers of this annex and content of the annex do not correspond with CNAS-CL02:2012. 

This edition replaces CNAS-CL42:2012
This is a revised version, compared to CNAS-CL42:2012, this edition only revised the document number.
Guidance on the application of accreditation criteria for the medical laboratory quality and competence in the field of Clinical Microbiology
1 Scope

This Guidance specifies accreditation criteria for the field of clinical microbiology in medical laboratory by CNAS.

Virus serological test, gene amplification test, parasites and etc. involved in the field of clinical microbiological examination shall meet requirements of specifications in related professional fields. 
2 Normative references

The following documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
CNAS-RL02 Rules for Proficiency Testing

3 Terms and definitions
4 Management requirements
4.1 Organization and management responsibility
4.1.1.2  If a medical laboratory is an independent legal entity, it shall possess the practice license of medical institution; if not, the medical service items of practice license of the medical institution which the laboratory belongs to shall include medical laboratory; and the laboratory shall have  carried out the examination for at least 2 years since received the practice license.
4.1.1.4 e) Biosafety risk assessment shall be implemented regularly based on workflow and nature of the work. Biosafety operation regulations and protective regulations shall be specified and revised based on biosafety theories and new evolutions of technologies to reduce hazards of occupational exposure. Re-assessment shall be performed immediately if the workflow and the nature of work changes.
Preventive measures and emergency plans shall be in place for accidents such as biosafety incidents, hazardous articles and dangerous facilities and etc.
These following safety requirements shall be at least specified:
a) Preventive measures and appropriate warnings in different control areas;
b) Operations shall be performed in biosafety cabinet if samples possess known or potential dissemination risk by air or aerosol or pathogens exist;  
c) Safe transportation and handling of samples, for example, staffs shall get vaccination and wear gloves for respiratory protection (if applicable). All containers shall be properly sealed, when smelling the plates, potential hazard and its protection shall be fully aware; 
d) Handling measures for sample leakage;
e) Work environment and disinfection measures of facilities.
4.1.2.5 The medical laboratory shall possess at least 1 staff with senior or above professional qualification with at least 5 years experience in medical laboratory examination to take charge of the technical management. 
4.2 Quality management system

4.3 Document control

4.4 Services agreements

4.5 Examination by referral laboratories

4.6 External services and supplies

4.7 Advisory services

4.8 Resolution of complaints

4.9 Identification and control of nonconformities

4.10 Corrective action

4.11 Preventive action

4.12 Continual improvement

4.13 Control of records

4.14 Evaluation and audits

4.15 Management review
5 Technical requirements

5.1 Personnel
5.1.2 The director of clinical microbiology laboratory (hereinafter referred to as the “laboratory”) shall possess following qualification; junior and above technical titles, medical or medical examination background or related background with experience of medical examination training and having engaged in clinical microbiology examination for at least 3 years. 

Accredited authorized signatory shall possess junior or above professional qualification, and have worked in the field of authorized signature for at least 3 years. 
Staff with color vision disorder shall not engage in body fluid examination which requires color vision capability.
. 
5.1.5 Staffs in all different levels shall receive training on microbiology professional skill and knowledge and quality assurance following the predefined training plan.
5.1.6 Work capability of staffs shall be evaluated every year. New employees shall receive at least 2 assessments in the first half year.
Staffs shall receive retraining and reassessment when posts change or return to work after 6 months’ leave, or changes take place in policies, programs and technologies. Only qualified staffs may return to work and records shall be kept.
5.2 Accommodation and environmental conditions
5.2.2 c) The laboratory shall have sufficient indoor illumination. Direct sunlight and reflection shall be avoided. Set illumination control in different areas of the laboratory to satisfy various experimental needs if possible. Laboratory shall have a reliable main power and emergency illuminations. 
5.2.5 The reception/waiting and collection areas of the patient sample collection facilities should separate. Meanwhile, sample collection facilities in laboratories also meet the requirements of national regulation or hospital ethics committees for patient privacy protection.
5.2.6 Temperature and humidity control requirements shall be based on the environment temperature and humidity requirements of the analytical equipment and examination process and records shall be kept. Measures shall be taken when temperature and humidity are out of control and records shall be kept.
UPS and dual power supply shall be used, if necessary, to guarantee regular work of critical equipment (e.g. analyzers, incubators and fridges etc. which require temperature control and continuous monitoring).
. 
5.3 Laboratory equipment, reagents and consumables
5.3.1.1 Biosafety cabinet and its installation shall meet work requirements. Incubator numbers and categories (e.g. special temperature range and gas requirements) and fridges shall meet the diagnostic requirements. Microscopic examination of sterile body fluids shall be equipped with a cell centrifuge.  
5.3.1.4 Equipment calibration and verification shall meet following requirements:
a) Calibration of automatic identification analyzer and blood culture system shall satisfy the recommendations of manufacturer;
b) Equipment that needs check and calibration in every 6 months shall at least include turbidity meter;
c) Equipment that needs check and calibration in every 12 months shall at least include: biosafety cabinet (HEPA, airflow, negative pressure and etc.), CO2 concentration detector, cell centrifuge, pressure sterilizer, vernier caliper, incubator, thermometer, pipettor, microburette or automatic distributor.
d) Equipment that needs to save instrument function monitoring records shall at least include:  facilities relying on temperature (fridge, incubator, water bath, heating block and etc. which need a daily temperature record), CO2 incubator (record CO2 concentration daily), clean bench (regular sterility test), pressure sterilizer (every sterilization package shall be labeled chemical indicator adhesive tape and built-in chemical indicator card, and regular biological check shall be performed).
5.3.1.5 Equipment that requires preventive maintaining plan and records shall at least include: biosafety cabinet, CO2 incubator, automatic identification processor, blood culture system, pressure sterilizer, bechtop, microscope and centrifuge.
If the equipment defective affects the analytical characteristics, the laboratory shall perform performance verification through inspecting quality control bacterial strains or samples with known results after the equipment being repaired and calibrated.
5.3.2.3 Acceptance test of reagents and consumables shall meet the following requirements:
a) Reagents and consumables of new lots and every shipment order shall be verified by reference material analysis, parallel experiment of new lot and old lot or regular quality control before use;
b) Reagents and consumables of new lots and every shipment order such as indole reagent, bacitracin, optochin, X, V and XV factor paper shall be verified by negative and positive quality controls;
c) Drug susceptibility test paper of new lot and every shipment order shall be verified by standard strain before use;
d) Stains (gram stain, special stain and fluorescence staining) of new lot and every shipment order shall be verified by known positive and negative quality control strain (if applicable).
e) direct antigen detection reagent of new lot and every shipment order ( whatever internal quality control is present or not) shall be verified by negative and positive quality control; 
f) Appearances of media are good (smooth, suitable moisture content, pollution – free, suitable color and thickness, suitable tube media humidity). The related functions of new lot, every shipment order or homemade media shall be detected. Sterility test, growth test and parallel test with old lot, growth inhibition test (if applicable) biochemical reaction (if applicable) and etc. shall be verified by quality control strains.
g) Sampling verification shall be performed on every lot of disposable quantitative inoculating loop.
5.3.2.7 All media (reagents) shall have process records, which include:
a) Medium (reagent) name and type;
b) Preparation date and dispenser;
c) Medium (reagent) volume;
d) Dispensing volume;
e) Component and content, manufacturer and lot number;
f) Initial and final pH;
g) Sterility measures, including implementation method, date and temperature (if applicable). 
5.4 Pre-examination processes
5.4.3 e) It shall include clinical diagnosis. Infection type and/or target microorganism shall be defined if necessary. Usage of antibacterial agents shall be provided.
5.4.4.3 c) Sampling methods at different positions; for example: sterility technology of blood culture sample collection and appropriate sample volume shall be specified and performed. Collect 2 groups of blood samples at different positions,  2 vials (aerobic and anaerobic) in each group for adult fever of undetermined origin and blood flow bacterial infection diagnosis. 3 sputum samples shall be collected for microscopic check for acid-fast bacillus or mycobacterium tuberculosis culture; Sputum samples should be collected for continuous 3 days and the best sample is the first sputum in the morning.
      g) Sample storage method if transport delay occurs.
5.4.5 a) Samples need fast transport shall be specified;
b) Appropriate transport media;
c) Methods for safe transport (e.g. sealed container, no sample leakage and etc.);
5.4.6 b) Sample receiving standards shall be documented, for example: no visible leakage, appropriate sample types/volumes, correct storage, dry swab prevention, appropriate transport media and etc. 
e) Sample quality shall be assessed and the assessment results shall be sent as feedback (e.g. blood volume in blood culture specimen, kit number, contamination rate). Unqualified samples (e.g. sputum samples) shall be informed to doctors, nurses and patients (outpatient service) as soon as possible for resampling.
5.5 Examination processes
5.5.1.1 Bacterial culture and identification process shall meet the following requirements: 
a) All selected smears stain technologies and media can separate and identify relevant pathogenic bacteria from samples; identification methods shall meet the requirements, for example: they shall pass the characteristic identification of serology, gram stain, colonial morphology, growth conditions, metabolic reactions, biochemistry and enzymatic activity antibacterial drug resistance; The laboratory shall have the ability to handle tissue samples;
b) Wound sample culture process shall be specified. Deep wound infection shall include: sample collection, aerobe and anaerobe culture and identification. If anaerobe culture is not available, samples shall be inspected in qualified laboratory with appropriate transport system. Appropriate methods that can detect fastidious bacteria (e.g. actinomycete and fast-growing mycobacterium and etc.) shall be available;
c) Culture time of anaerobe is related to sample types and diagnosis. Sufficient time (at least 48 hours) shall be achieved before the first culture evaluation. Appropriate fluid media and identification methods (if applicable) shall be available. 
Antibacterial drug susceptibility test procedure shall meet following requirements:
d) Operational procedures (detection drugs, quality control standard and result interpretation of all kinds of pathogens and/or samples) of regular drug susceptibility test methods (disc diffusion method, agar dilution method, trace broth dilution method, E test or other methods) shall be specified.
e) Antibacterial drug susceptibility test methods include: disc diffusion method, dilution methods (agar dilution method, trace broth dilution method), concentration gradient diffusion method (E test) or automatic instrument detection; laboratory shall provide adaptive antibacterial drug susceptibility tests for services;
f) Antibacterial drug susceptibility test methods and their result interpretations shall at least comply with the standard of the last year.
Mycobacterium: samples shall be stored in sealed and leak-proof containers; for some samples (e.g. urine, CSF), the acid fast stain shall be concentrated. All samples shall be concentrated before culture. They shall be centrifuged in sealed tubes on sealed frame.
Fungus culture shall use 2 kinds of media (with or without antibacterial agent). Fungus samples and fungus with mycelium shall be handled in biosafety cabinet. If uses plate culture, it shall be sealed and capped.
Virus culture: cell types, passage numbers, cell origins, media ad growth conditions shall be recorded; detect and record the sterility test and pH of media and diluent; cytopathic effect shall be monitored to optimize the best culture period. Monolayer cells that receive sterile materials inoculation or not and cultures which are inoculated by clinical samples shall be compared.
Examination process of notifiable disease pathogenic microorganism shall meet the following requirement:
g) Examination process shall at least meet national standards or health care industrial standards;
h) If human to human high pathogenicity pathogenic microorganisms are discovered in culture process, based on Human to Human Transmission of Pathogenic Microorganisms Directory, they shall be handled by related regulations and sent to relevant level biosafety laboratory for inspection.
5.5.1.2 Examination process shall include: precision, linear, accuracy, analytical sensitivity, specificity and biological reference intervals if applicable. Performance characteristics of culture do not include precision and linearity.
Published complete and scientific system assessment literatures shall be referred to as initial evidence of performance verification before using a new identification system. Then choose standard strains, quality control strains or other known strains to verify the conformance of every kind of boards (strips/cards/tubes) on commercial identification systems (including: automatic, semi-automatic ad manual systems). 
5.5.3 j) appropriate culture environment and sufficient culture time shall be ensured; diameter of plate that is used to separate non-selective media is ≥9cm. The plate shall be inoculated with only 1 sample.
5.6 Ensuring quality of examination results
5.6.2.1 Quality control shall meet following requirements:
a) Stains (gram stain, special stain and fluorescent staining) in use shall be checked by known positive and negative (if applicable) quality control strains weekly (if the detection frequency is less than once a week, the check shall be performed on the experiment day);
b) Coagulase, catalase, oxidase and β-lactamase shall have positive and negative quality control on experiment day. Β-lactamase test of commercial cephalosporin reagent can follow the recommendations supplied by manufacturers. Diagnostic antiserum reagents shall at least have polyvalent serum negative and positive quality control. Every qualitative test reagent test shall at least have positive and negative quality control strains. Direct antigen reagents without internal quality controls shall have positive and negative quality controls for the working day.
c) Antibacterial drug susceptibility test methods used in laboratory shall be continuously checked by quality control strains for 20-30 days. Frequency that exceeds reference range (diameters of inhibition zone or MIC) of every drug/bacterium shall less than 1/20 or 3/30; if uses alternative quality control solution i.e. for 5 days, repeat 3 times for every drug/bacterium in every day. Prepare unique inoculum for every time and results that 15 data exceed reference range (diameters of inhibition zone or MIC) shall less than (≤) 1. If 2-3 results are out of control, see above and test for another 5 days, repeat 3 test in every day. Results that 30 data are out of control shall less than (≤) 3. Then perform quality control with standard strain weekly. If the check frequency is less than once for a week, then, perform quality control on every detection day. Quality control shall meet requirements recommended by manufacturer if uses automatic or semi-automatic instrument to detect MIC.
Anaerobe: anaerobe culture environment (e.g. methylene blue stripes, anaerobe or other appropriate methods) shall be checked by effective methods.
Mycobacterium: acid fast stain shall be verified by appropriate negative and positive quality controls for working day; fluorescent staining shall be verified by negative and positive quality controls in every experiment.
Fungus: if test patients’ samples with direct staining (e.g. acid fast stain, PAS, giemsa staining, and ink stain), negative and positive quality control shall be performed for working day (such as giemsa stain: the slide is negative quality control. If slides are prepared by KOH, quality control is not required).
Virus: mycoplasma contamination shall be regularly monitored for continuous cell passage (negative non-passage quality control strains shall be monitored but not incubate mycoplasma); cytotoxicity of animal serum used as cell growth nutrient solutions shall be monitored; relevant cell strains shall be possessed for virus culture.
5.6.2.2 Diagnostic supporting quality controls shall be stored for stain, reagent, test, identification system and antibacterial drug susceptibility test.
Species and quantity of standard strains used for drug susceptibility test shall meet the work requirements. The origin and passage records shall be reserved and evidence shall be possessed to prove that the competence of these strains can fulfill requirements.
5.6.3.1 Requirements in CNAS-RL02 Rules for Proficiency Testing shall be referred to perform relevant proficiency testing/external quality assessment. Results and certificates obtained from proficiency testing/external quality assessment shall be reserved. Laboratory director or designee shall monitor the result of external quality assessment and sign on the result report.

5.6.4 Staff comparison procedure shall be documented. Comparison methods and decision rules shall be specified for manual examinations performed by different staffs, including: microscopic check, culture result reading, inhibition zone measurement, reporting of results and results derived from inspectors shall be compared and assessed regularly (at least once in 6 months and 5 clinical samples every time), results shall be reserved. 
5.7 Post-examination processes

5.8 Reporting of results
5.8.1 Results shall be consistent with examination content, such as: stool salmonella and shigella culture shall be reported as “salmonella and shigella negative”. Culture time shall be indicated in blood culture negative result report.
5.8.2 c) Blood, CSF and microscopic check and positive culture results of notifiable bacterial infectious diseases that need immediately report regulated by national regulation shall be immediately reported to clinic. Mycobacterium acid fast stain and fluorescent staining result shall be reported in 24 hours since receiving the sample.
5.9 Release of results
5.9.1 b) Procedural reports shall be sent in time for blood and CSF samples if positive results are identified by direct smear, direct wet film microscopic check and bacteria culture . Positive results of direct microscopic check for other type of samples of sterile origin should be reported.
The cause shall be analyzed if results of blood culture and CSF culture are not consistent. Communicate with clinic, send feedback and make a record if necessary.
Drug susceptibility test data shall be reserved and epidemiological analysis result shall be reported to clinical physicians annually. 
5.10 Laboratory information management
Annex A (Normative)
Accreditation requirements for Clinical Microbiology examination items
Each of the following groups of clinical microbiological tests is an integral measurement capability. If the laboratory implements examinations of the following groups, then all tests of the selected group shall be applied for accreditation. All methods shall be applied for accreditation when results of one test are reported by different instruments/methods.
A.1 Upper respiratory tract sample culture and identification (normal bacterium), streptococcus pyogenes, haemophilus influenzas.
A.2 Lower respiratory tract sample culture and identification (normal bacterium), streptococcus pneumonia, haemophilus influenzas.
A.3 Stool culture and identification (normal bacterium), salmonella identification+ serotype classification, shigella identification + serotype classification, vibrio identification + serotype classification.
A.4 CSF culture and identification (normal bacterium), streptococcus pneumonia, neisseria meningitides and haemophilus influenzas.
A.5 Automatic instrument detection method for normal bacterium drug susceptibility test, disc diffusion method and/or drug susceptibility test (lowest antimicrobial concentration).
A.6 Disc diffusion method and/or drug susceptibility test (minimal inhibitory concentration, MIC).
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