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CNAS-CL02-A004
Guidance on the application of accreditation criteria for the medical laboratory quality and competence in the field of Clinical Qualitative Immunology

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 qualitative immunology 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-CL02:2012 are 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-CL39:2012
This is a revised version, compared to CNAS-CL39:2012, 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 Qualitative Immunology
1 Scope
This Guidance applies to accreditation for medical laboratory in the field of clinical qualitative immunology examination by CNAS.

Accreditation for the field of clinical quantitative immunology shall conform to the requirements in CNAS-CL02-A003 Guidance on the Application of Accreditation Criteria for the Medical Laboratory Quality and Competence in the Field of Clinical Chemistry. 
Clinical qualitative immunology is a group of identification or classification operation based on chemical or physical property of substances, including: (1) any laboratory method to detect a substance utilizing its interactions with antibody; (2) ligand binding experiment that utilizes specific antigen or antibody which are able to bind to analytes. Qualitative examination provides a test method that only contains 2 reaction results (i.e. positive result and negative result). The positive result only means that analytic signals exceed analytic threshold value (detection limit) or critical value (critical value setting shall provide brief combination of sensitivity and specificity). 
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
ISO 18113-1:2009 In vitro diagnostic medical devices —Information supplied by the manufacturer(labelling) —Part 1:Terms, definitions and general requirements
ISO/IEC Guide 99:2007 International vocabulary of metrology — Basic and general concepts and associated terms 
3 Terms and definitions
3.1 Detection limit/limit of detection
Measured quantity value, obtained by a given measurement procedure, for which the probability of falsely claiming the absence of a component in a material is β, given a probability α of falsely claiming its presence

NOTE 1 IUPAC recommends default values for α and β equal to 0. 05.

NOTE 2 The term analytical sensitivity is sometimes used to mean detection limit, but such usage is now discouraged. [ISO/IEC guide 99:2007, definition 4.18]

3.2 Cut-off value
Quantity value used as a limit to identify samples that indicate the presence or the absence of a specific disease, condition or measurand

NOTE 1 Measurement results higher than the cut-off value are considered positive and those lower than the cut-off are considered negative.

NOTE 2 Measurement results near the cut-off value can be considered inconclusive.

NOTE 3 The selection of the cut-off value determines the diagnostic specificity and diagnostic sensitivity of the examination. [ISO 18113-1, definition A.3.13]

3.3 Analytical sensitivity
Quotient of the change in a measurement indication and the corresponding change in a value of a quantity being measured

NOTE 1 The sensitivity of a measurement procedure can depend on the value of the quantity being measured.

NOTE 2 The change considered in the value of the quantity being measured must be large compared with the resolution.

NOTE 3 The analytical sensitivity of a measuring system is the slope of the calibration curve.
NOTE 4 Analytical sensitivity should not be used to mean detection limit or quantitation limit, and should not be confused with diagnostic sensitivity [ISO/IEC guide 99:2007, definition 4.12]
3.4 Analytical specificity
Capability of a measuring system, using a specified measurement procedure, to provide measurement results for one or more measurands which do not depend on each other nor on any other quantity in the system undergoing measurement.
NOTE 1 Lack of analytical specificity is called analytical interference.
NOTE 2 Lack of analytical specificity in immunochemistry measurement procedures can be due to cross-reactivity.
NOTE 3 Specificity of a measurement procedure should not be confused with diagnostic specificity .

NOTE 4 ISO/IEC Guide 99:2007 uses the term selectivity for this concept instead of specificity.

NOTE 5 Adapted from ISO/IEC Guide 99:2007, definition 4.13.

3.5 Calibrator
Measurement standard used in the calibration of an IVD instrument or system
[ISO 18113-1, definition 3.11]
3.6 Diagnostic sensitivity
Ability of an IVD examination procedure to identify the presence of a target marker associated with a particular disease or condition

NOTE 1 Also defined as percent positivity in samples where the target marker is known to be present
NOTE 2 Diagnostic sensitivity is expressed as a percentage (number fraction multiplied by 100), calculated as 100 ×the number of true positive values (TP) divided by the sum of the number of true positive values (TP) plus the number of false negative values (FP), or 100 × TP/(TP + FN). This calculation is based on a study design where only one sample is taken from each subject.

NOTE 3The target condition is defined by criteria independent of the examination procedure under consideration. [ISO 18113-1, definition A.3.15]

3.7 Diagnostic specificity
Ability of an IVD examination procedure to recognize the absence of a target marker associated with a particular disease or condition

NOTE 1 Also defined as percent negativity in samples where the target marker is known to be absent. 

NOTE 2 Diagnostic specificity is expressed as a percentage (number fraction multiplied by 100), calculated as 100 ×the number of true negative values (TN) divided by the sum of the number of true negative plus the number of false positive (FP) values, or 100 × TN/(TN + FP). This calculation is based on a study design where only one sample is taken from each subject.

NOTE 3 the target conditionis defined by criteria independent of the examination procedure under consideration. [ISO 18113-1, definition A.3.16]

3.8 Measurement precision
Precision
Closeness of agreement between measurement indications or measured quantity values obtained by replicate measurements on the same or similar objects under specified conditions

NOTE 1 Measurement precision is usually expressed numerically by measures of imprecision, such as standard deviation, variance or coefficient of variation under the specified conditions of measurement.

NOTE 2 The specified conditions can be, for example, repeatability conditions of measurement, intermediate precision conditions of measurement, or reproducibility conditions of measurement (see GB/T 6379.5/ISO 5725-5).

NOTE 3 Measurement precision is used to define measurement repeatability, intermediate measurement precision, and measurement reproducibility.

NOTE 4 Replicate measurements means measurements that are obtained in a manner not influenced by a previous measurement on the same or similar sample. [ISO/IEC guide 99:2007, definition 2.15]
3.9 Measurement repeatability 
Repeatability

Measurement precision under a set of conditions of measurement that includes the same measurement procedure, same operators, same measuring system, same operating conditions and same location, and replicate measurements on the same or similar objects over a short period of time

NOTE 1 In clinical chemistry, the term within-run precision or intra-series precision is sometimes used to designate this concept. 
NOTE 2 In evaluating an IVD medical device, repeatability conditions are generally selected to represent essentially unchanged conditions (called repeatability conditions) resulting in the minimum variability of measurement results. Repeatability information can be useful for troubleshooting purposes.

NOTE 3 Repeatability can be expressed quantitatively in terms of the dispersion characteristics of the results, such as repeatability standard deviation, repeatability variance and repeatability coefficient of variation. Relevant statistical terms are given in GB/T 6379.2/ ISO 5725-2.

NOTE 4 Adapted from ISO/IEC Guide 99:2007, definitions 2.20 and 2.21.
3.10 Measurement reproducibility 
Reproducibility

Measurement precision under conditions of measurement that include different locations, operators, measuring systems, and replicate measurements on the same or similar objects

NOTE 1 In clinical chemistry the term laboratory-to-laboratory precision is sometimes used to designate this concept.

NOTE 2 In evaluating an IVD medical device, reproducibility conditions are generally selected to represent maximally changed conditions (called reproducibility conditions) resulting in the variability of measurement results that would be encountered when comparing results among independent laboratories, such as would occur in inter-laboratory comparison programmes (e.g., proficiency testing, external quality assurance or laboratory standardization trials).

NOTE 3 Reproducibility can be expressed quantitatively in terms of the dispersion characteristics of the results, such as reproducibility standard deviation, reproducibility variance and reproducibility coefficient of variation. Relevant statistical terms are given in GB/T 6379.2/ISO 5725-2

NOTE 4 The different measuring systems can use different measurement procedures.
NOTE 5 A specification should give the conditions changed and unchanged, to the extent practical.

NOTE 6 Adapted from ISO/IEC Guide 99:2007, definitions 2.24 and 2.25.

3.11 Intermediate measurement precision 
Intermediate precision

Measurement precision under a set of conditions of measurement that includes the same measurement procedure, same location and replicate measurements on the same or similar objects over an extended period of time, but can include other conditions involving changes

NOTE 1 The conditions changed and unchanged should be specified to a practical extent, particularly variables such as calibrations, reagent lots, measuring systems, operators and environmental conditions.

NOTE 2 In evaluating IVD medical devices, the intermediate precision conditions are generally selected to represent the actual use conditions of the IVD medical device over an extended period of time.

NOTE 3 Relevant statistical terms are given in GB/T 6379.3/ISO 5725-3.

NOTE 4 Intermediate precision can be expressed quantitatively in terms of the dispersion characteristics of the results, such as standard deviation, variance and coefficient of variation.

NOTE 5 Adapted from ISO/IEC Guide 99:2007, definitions 2.22 and 2.23.

3.12 Screening Test
A test that is used to detect the presence of specific analytes or factors in whole population (or a specific part of the population)
3.13 Diagnostic Test
A test that is used in diagnosis of clinically suspected disease or conditions
3.14 Confirmatory Test
A test that is used to verify the result of screening test or diagnostic test 
4 Management requirements
4.1 Organization and management responsibilities
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.
4.1.2.5 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 Staffs in special posts (e.g. HIV preliminary screening, prenatal screening and newborn screening and etc.) of clinical immunology laboratory (hereafter referred to as laboratory) shall be employed with certificates.
Laboratory director shall possess the following qualifications: junior technical title; medical examination or relative background with training experience of medical examination; 2-year clinical immunology work experience. Laboratory working on special examination tests shall also comply with the requirements.
Accredited authorized signatory shall possess junior or above professional qualification, and have worked in the field of authorized signature for at least 3 years. 
5.1.6 The content, method, frequency and criteria for staff competence assessment shall be formulated. The assessment interval shall be no more than 1 year; new employees shall receive at least 2 assessments in the first half year, and records shall be kept. 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
5.2.1 Safety risk assessment shall be implemented. If different control areas have been set, specific protective measures and appropriate warnings shall be formulated respectively.
5.2.3 Target temperature and acceptable range shall be set for clinical sample and reagent storage facilities and records shall be kept. Measures shall be taken when temperatures are out of control and records shall be kept. 
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 environmental temperature and humidity requirements of the analytical equipment and examination process and records shall be kept. Measures shall be taken when temperatures are out of control and records shall be kept. Appropriate water quality standard (i.e. conductivity, microbiological data) shall be based on intended use (e.g. water used for reagents and biochemical analyzers). Water quality shall be examined periodically.
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
5.3.1.1 The laboratory shall provide instrument calibration lists, plans and conditions; instruments shall be calibrated compliance with regulations and manufacturer recommendations on the first installation and performance test records shall be kept; after coming in to use, calibrating period shall compliance with regulations and manufacturer recommendations.
5.3.14 Equipment requiring mandatory verification shall be verified according to national regulations. Equipments requiring external calibration shall be calibrated according to calibration procedures of manufacturer if compliable with testing purposes and requirements. Calibration shall be implemented at least on sampling system, testing system and temperature control system of analytical equipment. 
5.3.1.5 The cause of equipment defective  shall be analyzed after the defective is corrected. If the equipment defective affects analytical characteristics, relevant testing and verifications shall be performed with following appropriate methods: 
a) Implementing calibration verification on appropriate  tests, or implementing calibrations when necessary;
b) Controls test result shall fall in allowable range;
c) Comparing with test results of other instruments;
d) Retesting the reserved sample.
5.3.2.1 The laboratory shall select reagents with registered number. Special tests such as HIV preliminary screening reagent shall possess lot-to-lot assay approval certificate of qualification. Performance parameters supplied by manufacturer shall be reserved.
5.3.2.2 Tests shall contain calibrators (if applicable) and controls. Homemade controls shall possess preparation procedures, including: stability and homogeneity evaluation programs, formulating records and evaluation records. 
5.3.2.3 Parallel testing shall be performed between new lot reagents and/or new arrival same lot reagent and old lot and/or old reagent that are previously/now stored in equipment to guarantee consistency of patient results. A known positive patient sample, a weak positive patient sample and a known negative patient sample shall be utilized in comparison programs (Except for special tests such as HIV and etc.).
Reagent in different lots, same reagent in different kits or different components in same kit shall not be mixing. Otherwise, laboratory shall provide mixing method and validation procedure and results.
5.3.2.5 Calibration of examination items and calibrating verification period shall comply with manufacturer recommendations; the calibration shall be performed if reagent lot changes ,it involves handling quality control failure, or performance verification after the replacement of the major parts of instrument \.
5.3.2.7 Reagents and consumables check, receiving and rejecting records and storage and usage record shall be provided. Usage records of commercial reagent shall also include: period of validity and opening date. Homemade reagent records shall include: reagent name or composition, specification, storage requirements, preparation or reconstituted date, period of validity and producer. 
5.4 Pre-examination processes

5.5 Examination processes
5.5.1.2 Performance parameters indicated on kit specifications shall be referred to in verification of examination methods and procedures, including: detection limit, coincidence rate (use national standard blood serum plate or 20 clinically diagnosed specific positive and negative samples to compare with other analytical methods), precision (including repeatability and intermediate precision) shall be verified if uses quantitative methods and the intended use of the examination tests shall be specified, such as screening test, diagnostic test and confirmatory test .
5.6 Ensuring quality of examination results
5.6.2.1 Internal quality control programme designed by laboratory shall include:
a) Selection of quality control materials: internal controls of the kit are used to monitor validity of the reagent and the calculation of Cut Off and detection limit. Positive and negative controls are external controls used to monitor validity of experiment. Types of qulity control materials shall be considered by laboratory in selection (human serum matrix shall be preferred,  genetically engineered bacteria or matrix from animal origin should be avoided ), concentration (concentration of weak positive controls shall be 2-4 fold around cut off value and negative controls shall be 0.5 fold around cut off value), stability (reagent that period of validity is over 6 months in a condition of 2-8℃ or -20℃ claimed by manufacturer shall be preferred) and homogeneity.
b) Quality control frequency: weak positive and negative control shall be used to perform quality control in every working day or analytical lot. The laboratory shall define its own duration for control lot. 
c) Quality controls position: controls shall not be fixed and shall be random placed and cover detection well (specimen interval). 
d) Quality control record shall include following information: examination test name, methodology , analytical instrument name and unique identification, reagent manufacturer, lot number and period of validity, control manufacturer name, lot number and period of validity; quality control result, conclusion. If it is out of control, the root cause of out of control shall be analyzed, measures shall be taken and preventive measures shall be introduced if necessary. 
e) Quality control rules:
-Rules for interpretation of results by the naked eye: results of negative and positive controls shall be negative and positive, if not, means out of control.
-Titer (dilution) rules: Results of negative controls must be negative. Results of positive controls fall in about 1 titer (dilution) shall be under control. 
- Numerical value and magnitude rules: rules by the naked eye can be used, statistics quality control rules can be used, at least one accidental error and a system error rules shall be included. Test results of negative and positive quality controls must be negative and positive.
5.6.3.1 Requirements in CNAS-RL02 Rules for Proficiency Testing shall be referred to perform relevant proficiency testing/external quality assessment. Results, return forms and certificates obtained from proficiency testing/external quality assessment shall be reserved. 
5.6.3.2 If the laboratory does not carry out proficiency testing/external quality assessment on examination tests, it shall assess the acceptability of examination results through comparison with at least other 2 laboratories (e.g. laboratories that have passed accreditation or same level or higher level hospital laboratories using the same test methods and closed/approved detecting systems) and following requirements shall be met:  
a) Define selection principles of comparison laboratory;
b) Using at least 5 samples, including negative and positive samples;

c) Comparison frequency: at least twice1 year;

d) Acceptance criteria: ≥80% results shall meet requirements;

e) Reasons leading to inconsistent results shall be analyzed if results are inconsistent.   Effective corrective measures shall be taken if necessary. Regular evaluation shall be implemented on external quality assessment to evaluate the quality improvement, records shall be reserved.
5.6.4 Comparability of examination results
Internal laboratory comparison shall be performed at least once for a year to assess acceptability of comparison results if the laboratory uses manual operation or 2 or more detecting systems on the same test, including: comparison between staffs and different methods/detecting systems, and comparison between at least selected 2 negative specimens (at least 1 positive specimen of other marker) and 3 positive specimens (including at least 2 weak positive specimens). Reasons leading to inconsistent results shall be analyzed if results are inconsistent. Effective corrective measures shall be taken if necessary. Validity of corrective measures shall be assessed, records shall be reserved.
Comparison records shall be reviewed and signed by laboratory director and reserved for at least 2 years.
5.7 Post-examination processes

5.8 Reporting of results
5.8.1 Result reports of special tests shall meet requirements, such as: report: “HIV antibody to be rechecked” if HIV screening test is positive; report “HIV antibody uncertainty (±)” if HIV antibody confirmatory test is not negative but also does not meet positive criterion, and recommend to perform a further inspection in comment such as “recheck after 4 weeks”; prenatal screening report shall be released after being reviewed by more than 2 technicians, the reviewer shall possess a technical title of secondary senior position or relative examination background.
5.9 Release of results

5.10 Laboratory information management

Annex A (Normative)
Accreditation requirements for Clinical Qualitative Immunology examination items
Each of the following groups of clinical qualitative immunology tests is an integral measurement capacity. If the laboratory implements examinations of the following groups, then all tests of the selected group shall be applied for accreditation (e.g. carrying out ELISA and CLIA on HBsAg). All methods shall be applied for accreditation when results of one test are reported by different instruments/methods. 
1. Hepatitis B surface antigen (HBsAg); hepatitis B surface antibody (HBsAb); Hepatitis B e antigen (HBeAg); Hepatitis B e antibody (HBeAb); Hepatitis B core Antibody (HBcAb); Antibody to hepatitis C virus (anti-HCV); Treponema pallidum antibodies (nonspecific + specific test); human immunodeficiency virus antibody (anti-HIV)screening.
2. Antinuclear antibody (ANA), anti-distrand-DNA antibody (DS-DNA), anti-soluble liver antigen antibody (ENA).
3. HSV1 IgM, IgG antibody; HSV2 IgM, IgG antibody; cytomegalovirus IgM, IgG antibody; rubella virus IgM, IgG antibody; TOX IgM, IgG antibody.
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