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CNAS-CL02-A009
Guidance on the application of accreditation criteria for the medical laboratory quality and competence in the field of molecular diagnostics

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 the Quality and Competence of Medical Laboratories by CNAS based on the characteristics of Molecular Diagnostics, without any addition or reduction of its requirements. 

This Guidance is used together with CNAS-CL02:2012 Accreditation Criteria for the Quality and Competence of Medical Laboratories.
For structural arrangement, the Guidance 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.
Annexes A and B in this Guidance are normative annexes. The serial number and content of annexes do not correspond with those of CNAS-CL02:2012.

This edition replaces CNAS-CL36:2012
This is a revised version, compared to CNAS-CL36:2012, 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 molecular diagnostics
1 Scope

This Guidance applies to accreditation for medical laboratory in  the field of molecular diagnostics by CNAS. The field of molecular diagnostics includes detections of pathogens and human genes by nucleic acid amplification tests, hybridization tests (including hybridization in situ), nucleic acid electrophoresis and etc. i\
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.
GB/T 20468-2006 Guideline for Internal Quality Control for Quantitative Measurements in Clinical Laboratory
CNAS-RL02 Rules for Proficiency Testing
Operation Specification for Clinical Technologies – Pathology, People’s Military Medical Press, 2004
Guideline for Laboratory Work of Clinical Gene Amplification Testing in Medical Institution

Guidance on Construction and Management of Pathology Department(trial implementation), Health Office Medical Care Administration File〔2009〕No.31
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 molecular diagnostics tests for at least 2 years.
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 molecular diagnosis.
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 molecular diagnosis laboratory (hereafter referred to as the “laboratory”) shall possess junior and above professional title, and have worked on molecular diagnosis for at least 3 years.
A qualified pathologist or technologist in molecular diagnosis laboratory shall receive appropriate training from qualified training agency and obtain the work license of the relevant molecular test area.
The pathologist issuing molecular pathological reports shall possess junior and above professional qualification plus experience in the molecular pathology.
Accredited authorized signatory shall possess junior or above professional qualification, and have worked in the field of authorized signature for at least 3 years.
5.1.3 The laboratory shall at least have 2 qualified technologists/pathologists.

5.1.6 Work capacity of staffs shall be evaluated every 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.
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Each above area shall have sufficient space to ensure:

· ‑{}‑Pre- and post-analytical samples placed in separate areas for sample disposal;
· Instrument placement meeting the requirements for maintenance and operation;
· Instrument and equipment such as biological safety cabinet, centrifuge and refrigerator, etc. placed in sample preparation area;
· Control of cross contamination when printing test report.
Work areas shall meet the following requirements:

c) All areas of laboratory shall be equipped with immobilized and mobile ultraviolet (UV) light at a wavelength of 254 nm, which shall be used at an effective distance of 60-90cm;

e) Class Ⅱbiological safety cabinet and eyewash facilities shall be equipped in sample preparation area, and emergency showers shall be provided near the laboratory.

The molecular pathology laboratory shall provide separate room or clear designated area for sample pre-treatment, including areas for tissue sections, dewaxing, hydration and staining, etc. Processes of dewaxing, hydration and staining shall be performed in ventilation facilities.

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 There shall be no sharing of cleaning appliances among designated areas. Work areas shall be cleaned immediately after the work is done. Disinfection and decontamination shall be performed if necessary. 

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.
Amplification instrument shall be provided with Uninterrupted Power Supply (UPS).
Appropriate water quality standard (e.g. RNase-free) shall be formulated based on intended use (e.g. water used for RNA detection). Water quality shall be monitored periodically.

All work areas of molecular diagnosis laboratory shall be clearly  designated. Entering into each work area of gene amplification laboratory shall be unidirectional, i.e. reagents storage and preparation area→ sample preparation area → amplification area → amplification products analysis area. Each work area shall provide different working clothes (e.g. different colors). It is prohibited to  take out working clothes when leaving each work area.

5.3 Laboratory equipment, reagents, and consumables

5.3.1.1 Freezing equipment of －70℃ should be provided for RNA detection. High speed refrigerated centrifuge shall be allocated when necessary. The disposable filter pipette tips shall be used in sample preparation area. The container used for PCR testing shall be sealable. There shall be no sharing of equipments and stuff among different work areas.

Equipments in tissue and sample pre-treatment area usually include microtome, mounting machine, microtome knife, electrothermostat, dewaxing cylinder, hydration cylinder and HE staining jar, etc.

5.3.1.4 Equipments 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 (if applicable). Calibration shall be conducted periodically on gene amplification instrument, pipette, thermometer, thermostatic equipment, centrifuge and biological safety cabinet, etc.

5.3.1.5 The cause of equipment defective shall be analyzed after the defective is corrected. If the equipment defective affects the analytical characteristics, relevant testing and verifications shall be performed with following appropriate methods:  
（a） Implementing calibration verification on appropriate items, or implementing calibrations when necessary;
（b） Quality control material testing;
（c） Comparing with test results of other instruments, deviations shall be accepted in accordance with the requirements in annex A.3;
（d） Retesting the reserved sample, deviations shall be accepted in accordance with the requirements in annex A.5.
5.3.2.1 The procedure for acceptance testing of reagents and key consumables (e.g. centrifuge, filter tips) shall be documented, in which specific methods and criteria to meet requirement shall be included (see annex A).

5.3.2.3 The laboratory shall perform acceptance tests on a new lot of or the same lot but different shipment number of reagents and key consumables, including but not limited to:

（a） Appearance inspection: the integrity of package, expiry date, etc. by visual inspection;
（b） Performance verification: nucleic acid extraction efficiency and nucleic acid amplification efficiency of reagent, lot-to-lot difference of reagent, inhibitor of key consumables, etc. determined by experiments.
· The record of reagent performance verification shall reflect nucleic acid extraction efficiency and nucleic acid amplification efficiency of the reagent lot. Generally, clinical laboratory shall verify lot-to-lot difference of reagent and inhibitor of key consumables before use of new lot of reagent or key consumables; compliance with requirements in annex A.6 is considered as acceptable. In particular cases, for example, if the quality of extraction reagent is doubted, gel electrophoresis can be performed to confirm the integrity of nucleic acid fragment extraction by comparing the nucleic acid extracts with nucleic acid standards, amounts of extracted nucleic acid can be determined by 260nm absorption, the purity of nucleic acid extraction can be monitored by 260nm/280nm absorption ratio.
· For qualitative test, negative and weak positive samples are used to verify the new reagent lot. 
· For quantitative test, verification of difference between new and previous reagent lots shall be performed. See annex A.6 for methods and requirements used.
· Acceptance testing for inhibitor of consumables: key consumables shall be checked for the presence of inhibitor of nucleic acid amplification. See annex A.6 for methods and requirements used.
5.4 Pre-examination processes
5.4.4.3 Specific requirements shall be defined for retention of samples of molecular diagnosis, for example:

（a） using DNase- and/or RNase-free disposable sealed container;
（b） using correct anticoagulation tube: whole blood and bone marrow samples shall be anticoagulated. EDTA and citrate are preferred anticoagulants. Do not use heparin as anticoagulants(in addition to absorption method which is free from interference caused by heparin);
（c） Blood samples used for RNA (e.g. HCV RNA) amplification testing should be anticoagulated, and plasma shall be separated as soon as possible to avoid degradation of RNA; if samples are not anticoagulated, serum shall be separated as soon as possible.
（d） Precautions for retention of secretion, swab and tumor tissue samples, etc.
5.4.6 e) Samples of molecular tests based on histological and cytological morphology shall be identified for complying with test requirements by a qualified pathologist. 
5.4.7 Samples shall be handled as soon as possible and stored in a proper manner to reduce nucleic acid degradation as far as possible. Sample stored for an extra long period shall be reevaluated for integrity before use. 
Collected tissue samples shall be fixed in 10% neutral buffered formalin. The volume of formalin and fixation time shall meet test requirements.

5.5 Examination processes

5.5.1.2 Verification of analytical performance of quantitative measurement methods and procedures shall at least include precision, trueness, linearity, measuring and/or reportable range, anti-interference, etc. Verification of qualitative measurements shall at least include limit of detection, specificity, accuracy (methodology comparison or comparison with gold standard), anti-interference, etc. Verification results shall be reviewed by authorized personnel.

Verified nucleic acid extraction and purification method shall be used, and when necessary, nucleic acid quantification shall also be performed.
For prenatal testing, it is important to maintain backup cultures until the molecular diagnostics is completed. There should also be a follow-up to monitor the accuracy of the test. It is recommended that the mutation status of one or both parents, as appropriate, be tested prior to testing of foetal specimens, preferably by the same laboratory. Duplicate tests using DNA extracted from two separate specimens should be performed if there is adequate material. The laboratory should understand how its testing methods are affected by the presence of maternal cell contamination and shall have procedures to assess and minimise it.  

The laboratory shall have specific and uniform standards on positive signal of in situ hybridization (ISH), and establish its own positive threshold. For ISH in histopathology, results shall be interpreted combined with the results of tissue morphology, and  internationally applied scoring standards are used.

5.6 Ensuring quality of examination results

5.6.2.1 General

The laboratory shall design internal quality control procedures referring to GB/T 20468-2006 Guideline for Internal Quality Control for Quantitative Measurements in Clinical Laboratory for quantitative measurements, in which specific measures to prevent cross-contamination shall be included.
Evaluation record of DNA quality shall be kept. If needed, the quality of RNA shall be evaluated, and appropriate “house-keeping” mRNA, shall be selected as in-house control to evaluate the integrity of extracted RNA. Evaluation record of RNA quality and monitoring record of false negative rate shall be kept.

Paraffin embedded samples used to detect gene mutation shall be evaluated histomorphologically for the presence and counts of tumor cells by a pathologist, who also determines the need for enrichment of tumor cells.

Discrepancy in molecular diagnosis from clinic and other laboratory findings shall be recorded and analyzed. Corrective actions shall be taken when appropriate.

5.6.2.2 Quality control materials

For qualitative tests, negative, weak positive and/or positive quality control materials shall be used. If it is a test for gene mutation, gene polymorphism or genotyping, then it shall use the mutation or genotype samples most reflecting the test case. Quality control materials for each lot of test shall include at least one kind of gene mutation or genotype.

For quantitative tests, negative, weak positive and positive quality control materials shall be detected.

5.6.2.3 Quality control data

Quality control rules shall ensure the stability of test and the reliability of test results.

For quantitative tests, quality control chart shall include quality control results, the name, concentration, lot number and expiry date of quality control material, center line and control border line of quality control chart, the name and unique identification of analytical instrument, name of methodology, name of test, lot number of reagent and calibrator, date and time of each data point, record of intervention procedure, signature of quality control personnel and review personnel, analysis and process procedures when out of control and corrective actions, etc.
For qualitative test: the result of control is negative or positive as expected.
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. The laboratory manager or designated personnel shall monitor results of external quality assessment activities and sign on the result reports.
5.6.3.2 The laboratory shall assess the acceptability of test results through comparison with other laboratories (e.g. accredited laboratories, or laboratories using the same test methods or using supporting systems) and following requirements shall be met: 
（a） Define selection principles of comparison laboratory;
（b） Using at least 5 samples, including normal level and abnormal level or unusual gene mutation or genotype;
（c） Comparison frequency: at least twice 1 year;
（d） Acceptance criteria: ≥80% results shall meet requirements.
5.6.4 The laboratory shall have comparison data indicating the consistency between test results when different methods and systems used for the same examination, comparison shall be conducted at a frequency of at least once a year, not less than 20 samples shall be detected, and concentration levels covering the measuring interval; Results from different technologists/pathologists shall be compared and assessed regularly (at least once a year, at least 5 clinical samples each time). Comparison results shall meet requirements in annex A.

Comparison should not be conducted between test systems using different biological reference intervals.

Comparison records shall be reviewed and signed by laboratory manager and reserved for at least 2 years.
5.7 Post-examination processes
5.7.2 The laboratory shall define the retention time of primary samples, nucleic acid extracts and/or nucleic acid amplification products. For the purpose of traceability, gel images and dot hybridization bands and/or results from scanning or taking pictures shall be kept as technical records, and see relative industry requirements for retention time.

5.8 Reporting of results

5.8.3 Except general requirements, if applicable, molecular diagnosis report shall include limitations of methodology, recommendation for further testing, the name and contact information of appropriate consultant.
5.9 Release of results

5.10 Laboratory information management

Annex A (normative)
Analytical performance criteria for molecular diagnostics tests
A.1 Analytical performance criteria for molecular diagnostic tests shall not be inferior to requirements of national standards, industry standards and local regulations.

A.2 Imprecision requirements for self-developed testing system: evaluation limits of proficiency testing/external quality assessment (Log target value(0.4) as allowable total error (TEa), repeatability precision <3/5TEa; intermediate precision <4/5TEa.

A.3 Comparison between analytical systems after repair of equipment defective: 5 samples covering the measuring interval, bias of measurement results in at least 4 of 5 samples <(7.5%.

A.4 Regular comparison between analytical systems in laboratory: the number of sample (n≥20), concentrations covering the measuring interval, systematic error <(7.5% by calculation of regression equation.

A.5 Criteria for retesting of retention samples: 5 samples selected from those with longest storage life according to stability requirements for the test, covering the measuring interval, bias of measurement results in at least 4 of 5 samples <(7.5%.

A.6 Acceptance criteria for lot-to-lot difference of reagent and inhibitor of consumables: 5 tested samples of previous lot selected, covering the measuring interval (including samples with negative result, cut-off value, low value, median and high value), bias of measurement results in at least 4 of 5 samples <(7.5%, among which samples with negative result and cut-off value must meet expected requirements.

A.7 Without applicable standards and requirements for external quality assessment, acceptance criteria for interlaboratory results comparison shall be established according to performance standards claimed by the manufacturer.

Annex B (normative)
Accreditation requirements for molecular diagnostics tests
B.1 Each of the following groups of molecular diagnostics 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 (excluding the third series, but at least 3 tests of the group have to be accredited). All methods shall be applied for accreditation when results of one test are reported by different instruments/methods. 
1. Hepatitis series: HBV, HCV (except those laboratories conducting only one of both tests);
2. TORCH series: TXO, RV, CMV, HSV;
3. Pathogen series of urogenital tract sexually transmitted disease (STD): CT, NG, UU, HPV, HSV, TP.
B.2 At least two series of following molecular pathology tests (one test for each series) shall be applied. All instruments/methods shall be applied for accreditation when results of one test item are reported by different instruments/methods. 
1. Mutation detection: EGFR, KRAS, BRAF, C-KIT, PDGFRA , etc.;
2. Amplification tests: Her-2, etc.;
3. Translocation tests: EWS, Bcl-2, C-MYC, Bcl-6, ALK, etc.;
4. Gene rearrangement: IGH, IGK, IGL, TCR, etc.
Issued on 2018-03-01                                                   Implemented on 2018-03-01

