[image: image1.jpg])

CNAS

\




CNAS-CL07-A003
Guidance on the Application of Accreditation Criteria for Medical Reference Laboratories in the Field of Reference Measurements of Metabolites and Non-peptide hormone
China National Accreditation Service for Conformity Assessment
(CNAS)

Foreword
This document is an explanation and interpretation of relevant clauses of CNAS-CL01:2006 “Accreditation Criteria for the Competence of Testing and Calibration Laboratories” in light of the characteristics of reference measurements of metabolites and non-peptide hormone. Laboratories operating such reference measurement procedures shall at the same time meet the requirements of CNAS-CL01 and CNAS-CL07:2018 “Rules for accreditation of medical reference measurement laboratories” as well as this document when applying for accreditation of medical reference measurement laboratory. 
This document shall be applied in parallel with CNAS-CL01: 2006 and CNAS-CL07:2018. In terms of structure, the clause number and clause title of the chapters and sections in this document are consistent with those of CNAS-CL01:2006. The specific contents of explanations and interpretations are given at the end of corresponding clauses. 
In laboratory medicine, reference measurement and calibration have the same connotation at the level of provision of metrological service. In consideration of the characteristics of laboratory medical measurement, reference measurement is the main channel of medical metrological traceability. Based on industry practice, such type of laboratory is normally called reference measurement laboratory. 
In our country, the corresponding term of “Reference Material” is interpreted as reference material (CAN KAO WU ZHI) or standard material (BIAO ZHUN WU ZHI). This document, in order to conform to the characteristics of the industry and save space, uniformly uses the expression of “reference material”. "Certified reference material" means, inter alia, a document issued by an authoritative body providing a reference material with the value of one or more characteristics obtained by the use of an effective procedure with uncertainty and traceability. 
Annex A “Performance requirements of mass spectrum analysis system in the field of clinical chemical reference measurement” to this document is a normative annex. The serial number and content of the annex is not related to the annexes of CNAS-CL01:2006.
This document replaces CNAS-CL59: 2016.
This revision is just version update. As compared with CNAS-CL59: 2016, this version change only involves changes to the number and title of the document. 
Guidance on the Application of Accreditation Criteria for Medical Reference Laboratories in the Field of Reference Measurements of Metabolites and Non-peptide hormone
1 Scope
This document specifies the special requirements for reference measurement laboratories (hereinafter referred to as the reference laboratory) of the medical field operating metabolites and non-peptide hormone reference measurement procedures. 
This document is applicable to reference measurement procedures with the amount of substance as the measured using chromatographic analysis, mass spectrometry and its linked analytical methods, and is not suitable for conventional methods. 
2 Referenced documents
The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited (including any amendments) applies.
CNAS-CL01:2006 Accreditation Criteria for the Competence of Testing and Calibration Laboratories
CNAS-CL01-G003:2018 Requirements for Uncertainty of Measurement
CNAS-CL07:2018 Accreditation Criteria for Medical Reference Measurement Laboratories
GB/T 6041 General Rules for Mass Spectrometry
GB/T 6682 Water for analytical laboratory use--Specification and test methods
GB/T 19702 In vitro diagnostic medical devices - Measurement of quantities in samples of biological origin – Explanation of the reference measurement procedures (ISO 15193, IDT)
ISO/IEC Guide 98-3 Uncertainty of measurement--Part 3: Guide to the expression of uncertainty in measurement (GUM)

Eurachem/CITAC. Quantifying Uncertainty in Analytical Measurement（QUAM）

WS/T 403 Analytical quality specifications for routine analytes in clinical biochemistry
3 Terms and definitions
4 Management requirements
4.1 Organization
4.2 Management system
4.3 Document control
4.4 Review of requests, tenders and contracts
4.5 Subcontracting of tests and calibrations
4.5.1 When it is necessary to subcontract the work due to workload or continuity, the work shall be subcontracted to subcontractors accredited by CNAS for medical reference measurement laboratory and the subcontracted items are within their accredited competence scope. 
4.6 Purchasing services and supplies
4.7 Service to the customer
4.8 Complaints
4.9 Control of nonconforming test and/or calibration work
4.10 Improvement
4.11 Corrective action
4.12 Preventive action
4.13 Control of records
4.14 Internal audit 
4.15 Management review
5 Technical requirements
5.1 General 
5.2 Personnel
5.2.1 The authorized signatory of the reference measurement report in this field shall have the master’s or higher degree or senior technical title of relevant specialty, with over 5 years’ work experience in the field of reference measurement and be familiar with relevant regulations and technical documents.

Key measurement personnel shall have bachelor’s or higher degree or intermediate level or above technical title of relevant specialty, with over 3 years’ work experience in operating clinical chemical reference measurement procedures. 
5.2.2 The laboratory shall provide corresponding training to the laboratory staff and record and evaluate the effectiveness of these training activities. The content of training includes, but is not limited to:

     a) relevant theoretical knowledge on clinical chemical reference measurement and related instrument analysis and chemical analysis;

     b) specific topic training on operation of clinical chemistry experiments and related instrument analysis and chemical analysis;

     c) training in the estimation of uncertainty in clinical chemical reference measurements;
d) training on relevant biological and chemical safety and protection.    
5.2.4 The laboratory shall retain the technical files of all relevant laboratory personnel (including contracted personnel) providing metrology services. The contents of the archives include, but are not limited to: a record of the professional qualifications and scope of authorization of the staff; a record of the staff’s educational experience, training, skills and work experience.

The Laboratory shall:

A) conduct periodic training and competence evaluation of the staff, including internal and external training;

b) ensure that dedicated personnel who meet the requirements are engaged in reference measurement work.     
5.3 Facilities and environmental conditions
5.3.1 The laboratory shall ensure that its environmental conditions and experimental facilities shall not invalidate the measurement results or adversely affect the required measurement quality, including but not limited to: 
a) Laboratory temperature and humidity shall meet the requirements for the normal operation of all measuring instruments;

b) Class-1 experimental water, as defined by GB/T 6682, shall be used unless otherwise specified;

c) To ensure the stability and reliability of energy power, the key measuring instruments using power energy shall be equipped with uninterrupted and regulated power supply;

d) It shall be ensured that various relevant auxiliary equipment (including ventilation equipment, cooling equipment, heating equipment, circulating water equipment, vacuum equipment, etc.) is working properly and meet the requirements for the normal operation of key measuring instruments;

e) For key measuring instruments that require gas support (including carrier gas, various auxiliary gases), adequate gas supply shall be guaranteed and relevant devices (including containers, gas tubes, purifiers and filters) shall meet the requirements for the normal operation of key equipment;

f) where applicable, the laboratory shall take effective protective measures against light sensitive measurements.
5.3.2 The laboratory shall monitor, control and record environmental conditions and equipment parameters that have an impact on the measurement results, including and not limited to:

a) monitor and record the temperature and humidity of the laboratory on a daily basis and ensure that the temperature and humidity meet the requirements for the normal operation of the reference measurement procedures;

    b) monitor and record the temperature inside the critical refrigerator on a daily basis;

c) regularly monitor the quality of water used for experiments.
5.4 Test and calibration methods and method validation
5.4.1 General 
The laboratory shall express the reference measurement procedures and establish standard operating procedures (SOP) in accordance with the requirements of the ISO15193. The laboratory shall strictly implement the reference measurement procedures and standard operating procedures already validated and shall not deviate from them without special circumstances.
5.4.2 Selection of methods
Laboratories operating metabolites and non-peptide hormone reference measurement procedures shall use reference methods confirmed or recommended by international or national authorities, including the reference method of the Joint Committee for Traceability in Laboratory Medicine (JCTLM) List, national standards and industry standards issued by state authorities, etc.
a) The laboratory shall strictly enforce the selected reference measurement procedures and conform to all technical details and requirements of the relevant documents, specifications or literature;
b) where applicable, when the laboratory modifies the selected reference measurement procedure (such as changing some operating procedures, changing the specifications or manufacturer of certain equipment or reagents, etc.), the performance of the method used shall be confirmed to ensure that the requirements for the intended use are met;
5.4.5 Validation of methods
5.4.5.3 The performance of the method used for reference measurements shall be validated, and the means of validation shall include, but are not limited to:

a) For calibration using reference standards or reference materials, priority shall be given to international or national certified reference materials and their traceability shall be defined;

b) A systematic assessment of the factors affecting the performance of the method shall be conducted, including method specificity, precision, detection limits and accuracy; 
c) Compare with the results obtained from other reference measurement processes. Methods include method comparison and/or use of reference materials for accuracy verification, etc. Priority shall be given to reference methods confirmed or recommended by international or national authorities as comparison methods. Do not use the reference material which is the same as the calibration material for accuracy verification;

    (d) Participation in inter-laboratory comparison organized by international or domestic authorities;

e) Estimate the uncertainty of the obtained results based on scientific understanding of the theoretical principles and practical experience of the method.
5.4.6 Estimation of uncertainty of measurement
5.4.6.2 The laboratory shall, in accordance with the requirements of documents like GUM, QUAM, CNAS-CL01-G003, establish and implement the uncertainty assessment procedure. The rigorousness of uncertainty assessment of measurement results shall meet the requirements of expected use and meet the provisions of the quality index of reference method in WS/T 403 “Analytical quality specifications for routine analytes in clinical biochemistry”.
5.5 Equipment
5.5.1 The laboratory shall ensure that all key equipment operating the reference measurement procedures is under the full control of the laboratory and meets the technical requirements of this document for key measuring equipment. Key measuring equipment includes, but is not limited to:

a) All analytical instruments and their ancillary (auxiliary) equipment used to directly measure the amount of the substance and/or its associated characteristic quantity;

b) analytical balance;

c) equipment used in the preparation of all calibration solutions, such as pipettes, volumetric cylinders, diluter/distributor, etc.

When the laboratory also carries out routine measurement work, all the critical equipment required to run the reference measurement shall be independent of the conventional measurement system and shall be managed specially. 
5.5.2 Key measuring equipment that has significant impact on the results shall have a calibration plan for the critical quantity or value. The metrology grade or uncertainty of the key measuring equipment shall conform to the technical requirements specified in the reference measurement method.

The technical requirements of GB/T 6041-2002 General Rules for Mass Spectrometry and Annex A to this document shall be met for the method using the subsidiary (auxiliary) equipment of the mass spectrometry system as the key measuring equipment.
Equipment or reagents that may have an impact on the test results shall be specified in the measurement standard operating procedures for their models, specifications and producers, etc. The stability of quality and performance of the prescribed equipment and reagents shall be guaranteed.

Where applicable, these devices or reagents include, but are not limited to:

a) chromatographic equipment such as liquid chromatography column and capillary column chromatography;

    b) internal standard or isotope internal standard;

    c) equipment used in pre-processing of samples such as solid phase extraction columns and chromatographic columns;

d) reagents used in sample pre-treatment processes of extraction of solvents, derivatization of reagents, endonuclease and other samples;
5.6 Measurement traceability
5.6.2 Specific requirements
5.6.2.1 Calibration
5.6.2.1.1 The laboratory shall demonstrate that its measurements can be traced back to SI through an uninterrupted comparison chain as required by ISO 17511. Reference materials that meet the requirements of the intended use shall be used as calibration materials.
5.6.3 Reference standards and reference materials
5.6.3.2 Reference materials
First-class certified reference materials shall be selected for use in the calibration of the reference measurement procedures. For a measurement item that does not have a corresponding certified reference material, the reference material at the current highest metrology level may be selected as the calibration material. But it needs to be properly verified before use, such as verification of the recognized value or participation in the inter laboratory comparison of the reference methods. 
The preparation procedures for reference material and calibration solutions shall meet the requirements for their intended use. The key equipment used in the preparation process shall comply with the requirements of the relevant clauses.
5.7 Sampling
5.8 Handling of test and calibration items
5.9 Assuring the quality of test and calibration results
5.9.1 The laboratory shall have clear quality control procedures to monitor the effectiveness of the measurements. Quality control procedures shall include, but are not limited to: 
a) Use reference materials for monitoring and internal quality control. Internal quality control shall be carried out for each reference measurement. The laboratory shall demonstrate that the results of the reference measurement conform to the permissible range or target uncertainty. Do not use the reference material that is the same as the calibration material for accuracy quality control. 
b) continuous participation in inter-laboratory comparison activities or proficiency testing plans organized by international or domestic authorities to ensure and demonstrate their reference measurement capabilities. When the laboratory applies for accreditation, the reference measurement procedure using the same measurement principles (such as isotope dilution mass spectrometry) shall, at least participate in one inter-laboratory comparison or proficiency testing plan of similar testing items (such as metabolite substrates, non-peptide hormones) each year. Every test item requesting accreditation shall participate in at least one inter-laboratory comparison or proficiency testing plan within three years.

c) perform repeated measurements and assess the uncertainty of repeated measurements. 

d) where necessary, the laboratory shall establish appropriate assessment plans and measures to investigate the effect of the matrix effect on the measurement results and their application.
5.10 Reporting the results

Annex A

Performance requirements of mass spectrum analysis system in the field of clinical chemical reference measurement
(Normative annex)
A.1 Composition of the mass spectrometry analysis system
The mass spectrometry analysis system shall include chromatographic system (chromatographic mass spectrometry system), ion source, mass analyzer, detector and data processing system. At present, the type of mass spectrometry mass analyzer used in clinical chemical reference measurement is mainly four-stage rod or magnetic mass spectrometry.
A.2 Technical requirements of mass spectrometry analysis system
A.2.1 Basic requirements
A.2.1.1 Instrument name, model, manufacturer and instrument number are clearly labelled, accompanied by the operating instructions, acceptance reports, maintenance records and use records.
A.2.1.2 Mass spectrometry host and its ancillary (auxiliary) equipment (including chromatographic system, vacuum system, gas circuit system, water cooling system, data analysis system, computer control, etc.) shall each be fully functional and functioning normally.
A.2.1.3 The connection of the instrument system shall be correct, the contact is good, and the operation has no abnormal noise. The air circuit system shall be reliably sealed without leakage.
A.2.1.4 The parameters of vacuum degree, mass axis accuracy, resolution and sensitivity of mass spectrometry analysis system shall meet the requirements of normal operation. Stability verification and calibration shall be carried out on a regular basis for the mass axis of the mass spectra.
A.2.2 Special requirements
A.2.2.1 The mass spectrometer shall be verified before operation of the reference measurement procedure, including but not limited to:
a) Each of the mass spectrometry host and its subsidiary (auxiliary) equipment is operating normally;
b) Quality calibration (tuning) has been performed and qualified in the last 3 months. If the reboot (startup) or the last quality calibration (tuning) time is more than 3 months away from the measurement time, it shall be calibrated to a qualified level;  
c) The vacuum degree reaches the required range of normal work. The required auxiliary gas purity meets the requirements, the supply is sufficient, and the gas path is smooth.
A.2.2.2 When applicable, the chromatographic instrument shall be verified before the analysis, including but not limited to:
a) The performance of the chromatographic column, including column effect, chromatographic peak shape symmetry, column pressure, etc.; if necessary, the chromatographic column shall be flushed (liquid chromatography) or aged (gas chromatography);
b) The flow rate of chromatographic flow phase (or carrier gas), the composition of each component and the proportional operation is correct; 
A.2.3 Keep and provide relevant mass spectrometry data records according to the requirements of the customer and the agreement, including instrument parameter setting, chromatographic diagram, mass spectrometry, integral parameters, integral diagrams, etc.
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