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Laboratory Quality Standardsand their Implementation
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Scope and objectivesThe objective of this document on Laboratory Quality Standards is for it tobe used as a guideline for evaluation, development and implementation ofquality systems and standards for health laboratory services. The internationallyaccepted standards of the International Standards Organization (ISO) 15189and ISO 17025 have stringent requirements and can usually be met only bylaboratories either at the national level or by specialized reference laboratories.They are often very resource-intensive and many countries find it difficultto implement them. Since laboratories in developing Member States are atdifferent levels with respect to quality, the standards outlined in this document,while based on the ISO standards, have been simplified to encourage MemberStates to follow them. A flexible step-wise approach is encouraged so that theseguidelines become a stepping-stone to achieving the ISO standards.Establishing and maintaining laboratory quality standards are essential.This document presents a minimum set of standards that can be readily adaptedby countries and applied to laboratories at every level of the health-caresystem. Suggestions are also provided on ways to implement them. They areimportant for several reasons, including ensuring the quality and traceabilityof patients’ results; supporting clinical and public health decision-making;procuring equipment; use of standard techniques and reagents; for sharingdocumentation; training programmes; quality assurance; meeting requirementsfor reimbursement for national insurance schemes; and compliance withnational or international accreditation and licensing systems.This document will be of help to national policy-makers as well asregulators in developing national laboratory quality standards. It provides asimple approach to meet the minimum requirements set, and it is hoped thateventually laboratories can improve their systems and aspire to meet ISO 15189in a logical and step-by-step manner.Laboratory Quality Standards and their Implementationix
A user-friendly checklist of national laboratory quality standards has alsobeen developed as a supplement, which can be useful for self-evaluation andfor assessment by external agencies. Different laboratories are at different levelsof quality development and hence a flexible step-wise approach has beenfollowed. Laboratories can use this model according to their facilities, resources,time-frame and state of readiness. Achieving international standards such asISO 15189 could follow on an optional and voluntary basis.Countries with existing national laboratory quality standards areencouraged to regularly review them, guided by this document. The process ofreview or establishment of standards should be carried out through the NationalLaboratory Coordinating Committee coordinated by the national laboratoryfocal point in the Ministry of Health (MoH).Once laboratory quality standards have been developed, they are requiredto be approved by the appropriate national authority. An implementation planthen needs to be drawn up with short-, medium- and long-term objectivesand activities, implementing partners identified, and the necessary budgetarysupport provided.It is sincerely hoped that this publication will be adopted by allMember States and achieve its intended objective of getting them to establishand implement National Laboratory Quality Standards as a step towardsimplementing International Laboratory Quality Standards.xLaboratory Quality Standards and their Implementation
1IntroductionLaboratory services are an essential component of quality health-care delivery.They can be utilized effectively at every level of the health-care system, includingprimary health care and point-of-care testing. Quality laboratory results arerequired to support clinical diagnosis, rationalize and monitor treatment, forepidemiological purposes, for the surveillance and control of diseases of publichealth importance, and to provide early warning of disease outbreaks. Thisimproves the accuracy of health information and promotes effective nationalhealth planning.The purpose of establishing laboratory quality standards is to ensurethe accuracy of test results, increase the confidence of patients, cliniciansand communities in the value of laboratory testing, and to inform patientmanagement.All laboratory activities may be subject to errors, and studies have shownthat errors in the laboratory can occur in all the phases of diagnostic procedures.Examples of errors that can occur in each phase are given below:Pre-analytical phase Incorrect test request or test selection Incomplete laboratory request forms Incorrect specimen collection, labelling and transportationLaboratory Quality Standards and their Implementation1
Analytical phase Use of faulty equipment, improper use of equipment Use of substandard or expired reagents Incorrect reagent preparation and storage Incorrect technical procedures; non-adherence to standard operatingprocedures (SOPs) or internal quality control (IQC)Post- analytical phase Inaccurate reporting and recording Inaccurate calculations, computation or transcription Return of results to the clinician too late to influence patientmanagement Incorrect interpretation of resultsInternational laboratory quality standardsThere are several internationally accepted standards applicable to laboratories(Table 1) and many of these have been developed by ISO. Standards ensuredesirable characteristics of products and services such as quality, safety, reliability,efficiency and reproduceability. ISO standards provide a technical base forhealth, safety and conformity assessment. They are accepted everywherein the world, are voluntary and ISO has no legal authority to enforce theimplementation of its standards. For the health services, there is the ISO 9000series, which relates to administrative procedures and, in 2004, ISO 15189was officially launched. It includes both management as well as technicalrequirements for medical laboratories. Table 1 shows the different internationalstandards applicable to laboratories.Even as each country decides which standards fit their situation, allshould aspire to adopt existing international standards. A national laboratoryplan should specify quality standards for laboratories at each level and definethe bodies responsible for establishing, implementing and monitoring thosestandards.Quality standards should be developed in consultation with stakeholderscomprising key individuals in the MOH and other relevant government2Laboratory Quality Standards and their Implementation
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Table 1: International standards applicable to laboratoriesISO/IEC 17025General requirements for the competence of testing andcalibration laboratoriesISO 15189Medical laboratories – particular requirements for qualityand competenceISO/IEC 17043Conformity assessment – general requirements forproficiency testingISO 13528Statistical methods for use in proficiency testing byinterlaboratory comparisonOECD GLPOECD principles on good laboratory practiceISO Guide 34General requirement for the competence of referencematerial producersISO 8402Quality management and quality assurance – vocabularyISO 19011Guidelines for quality and/or environmental managementsystem auditingISO 9001Quality management systems – requirementsdepartments, the national laboratory focal point, national regulatory authoritiesand key stakeholders that include donors and partner agencies such asWHO, clinical and public health physicians, disease programme managers,representatives of relevant professional societies, research and traininginstitutions, legal advisers, health administrators and representatives from thelaboratory network, including nongovernmental and private laboratories.Laboratory Quality Standards and their Implementation3
2Development and implementationof the quality systemQuality standards are an integral part of the quality system. They are designedto help laboratories meet regulatory requirements, including local healthregulations, and monitor laboratory functions, thereby ensuring laboratorysafety and consistency of performance.A quality system can be developed in a step-wise manner as shown inTable 2 and implemented as shown in Table 3.Table 2: Development of a quality systemQuality policy Mission statementQuality plan Implementation of policyQuality manual Policy, plan and application of standardsProcedures Development and application of SOPsWork instructions Methodology to carry out specific tasksTraining of staff Implementation of quality system anduse of SOPsMonitoring andevaluation Assessment of quality and correctionprocessLaboratory Quality Standards and their Implementation5
Table 3: Key steps in implementing a quality systemCommitment of top management Motivation and support Allocation of resources Quality policy Selection of standard Involvement of all laboratory personnel Gap analysis (with reference to the selected standards) Define target Develop a plan Delegate responsibilities to the team Where to start ? Technical areas–– IQC–– External quality assessment (EQA) Documentation–– SOPs – development and implementation¾¾ Equipment¾¾ Test procedures–– Pre-analytic and post-analytic Training on the standard Audit Train internal auditorRe-evaluate gap between standard and status of laboratoryCorrective actionPreventive action Management review Continuous quality improvement (CQI)6Laboratory Quality Standards and their Implementation
3Developing laboratoryquality standardsWhile developing these Laboratory Quality Standards, an effort has been madeto retain the essential components of the ISO 15189 laboratory standards.These are divided into eleven sections:(1)Organization and management(2)Quality management system(3)Human resources (personnel)(4)Accommodation and environmental conditions(5)Laboratory safety(6)Laboratory equipment(7)Procurement and supplies management(8)Information management(9)Managing laboratory specimens(10) Customer service and resolution of complaints(11) Outbreak alert and laboratory network3.1 Organization and managementThe health laboratory provides a service that requires consultation with cliniciansand other users of the laboratory.Laboratory Quality Standards and their Implementation7
A written document or booklet should be available, which describes,for instance, the range and scope of the services available; working hours;emergency services available; types of samples and containers to be used foreach test; and turnaround time (TAT) for results. This information must bedistributed to all users of the service, and be available in hospital wards, offices,and emergency and outpatient departments. The information must be reviewedand updated on a regular basis or as required.Each laboratory must have an organizational chart (organogram) thatdescribes the management and supervisory arrangements in the laboratory.This chart must be understood by all laboratory staff. Each laboratory musthave a head (Laboratory Manager or Director) who is overall responsible forlaboratory operations including the following: Ensuring that the laboratory meets all national legal and regulatoryrequirements; Ensuring that there are adequate numbers of appropriately qualifiedand competent technical staff; Appointing a member of staff (Quality Manager – QM) withresponsibility for quality management who reports directly to thelaboratory head on a regular basis (at least twice each month andmore often if necessary); (see Annex 1) Appointing a member of staff to act as Safety Officer; (see Section 5and Annex 2) Providing a safe and adequate laboratory environment and facilities/reports; Providing essential equipment and ensuring its functionality; Ensuring an adequate supply of laboratory chemicals, reagents, testkits and supplies; Establishing an effective system for documentation and recordkeeping, and ensuring the confidentiality of patient information; Establishing an effective quality management system (QMS) coveringall aspects of laboratory operations; Ensuring adequate communication with laboratory users, includingpatients and clients.8Laboratory Quality Standards and their Implementation
3.2 Quality management system (QMS)Each administrative and technical procedure in the laboratory must be subjectto a quality monitoring process developed with the help of relevant laboratorystaff. Each process must be documented using a step-by-step approach. Headsof laboratories are responsible for ensuring that each document is understoodand all processes are fully implemented by laboratory staff. Every documentmust be signed, dated and reviewed annually or when any change of procedureis required or done.(1)A quality manual must be kept within the laboratory. This containsall documents, policies and procedures in current use, and shouldinclude an index and an amendment page. The amendment pagerequires updating every time a change is made. The manual shouldbe divided into the following major sections: Main functions and responsibilities of the laboratory, includingorganizational structure; Personnel issues, including employment policies, jobdescriptions, staff education and continuing professionaldevelopment (CPD); Accommodation and environment; Inventory of instruments and records of repair and preventivemaintenance; Written procedures that ensure proper calibration andfunctioning of all instruments, reagents and analyticalsystems; Written safety policies and instructions; All sampling and transport procedures; Management of samples and biological material; Quality assurance (QA) systems including IQC and externalquality assessment schemes (EQAS) Written policies and procedures on document management; Written policies and procedures on customer service andimprovement processes.Laboratory Quality Standards and their Implementation9
10(2)Internal quality control (IQC): The laboratory must performIQC checks for all relevant tests and procedures. This includescommercial controls (positive and negative samples; quantitativesamples in high-, low- and normal ranges; sterility controls) andrepeat testing of patients’ samples with known results (called “driftcontrols”).(3)External quality assessment (EQA): Laboratories shouldparticipate in interlaboratory comparisons and national, regional orinternational EQA schemes (NEQAS, REQAS or IEQAS). All resultsmust be critically evaluated and used to take corrective action whenthere is non-conformity or non-compliance.(4)If an EQAS programme is not available for a specific test, laboratoriesshould exchange samples and materials with another laboratory orgroup of laboratories on a regular basis and compare results.(5)All written procedures issued to laboratory staff must be reviewedand approved by the laboratory head or delegated person prior toissue. Only currently authorized documents should be availablefor active use at relevant locations, including work benches andstations. Only the head of the laboratory or person with delegatedauthority can approve any amendments. Obsolete documents mustbe removed from circulation and archived. Staff must be orientedto the intricacies of document control.(6)Internal audit: This is the process of critical review of laboratoryactivities by the laboratory head or delegated person. Once a QMShas been developed and implemented, a laboratory can verify itsperformance through regular internal audits. Members of staff canbe trained and appointed to carry out internal audits on a regularbasis using standard checklists.(7)External audit: The facility may request an external person, usuallya laboratory technologist or laboratory scientist, to review thelaboratory QMS. The laboratory should initiate corrective actionsfor all non-compliance identified during the audit.(8)Management review: At least once a year, the head of thelaboratory and the QM must review the services provided by thelaboratory and the established QMS. The results of the reviewshould be documented and discussed with staff, and changes orLaboratory Quality Standards and their Implementation
improvements introduced into a plan that includes goals, objectivesand action required for the following year. The review should takeaccount of, but not be limited to: Reports from supervisors and senior laboratory staff; Results of EQA or interlaboratory comparisons; Changes in the volume and type of work; Feedback from users of the service; Monitoring TAT (time between collection or receipt of thesample and sending out the report); Results of the continuous improvement process.(9)Continuous quality improvement (CQI): All operationalprocedures must be systematically and continuously reviewed bythe head of the laboratory to identify potential sources of noncompliance and areas that require improvement. A formal reviewof laboratory procedures must take place at least once a year.3.3 Human resources (personnel)Staff are the most important resource for any laboratory, and the effectivemanagement of staff is one of the most important responsibilities of thelaboratory head.(1)The laboratory head should be a person with the training andcompetence to take responsibility for managing the laboratory.(2)There must be sufficient numbers of staff with appropriatequalifications and training to ensure that laboratory operations areeffective, and all staff are adequately supervised.(3)Each laboratory discipline should be led by a person who has had theappropriate training, which may include graduate or postgraduateeducation (if required), and regular participation in a programmeof CPD in the discipline for which he/she has responsibility.(4)All staff must be properly trained for the work they are expectedto perform, and provided with the authority and resources to carryout their responsibilities.Laboratory Quality Standards and their Implementation11
(5)All staff must be properly briefed as to their duties and responsibilitieswithin the laboratory, which should be contained within a writtendocument (job description). All job descriptions must be reviewedannually by the laboratory head, after consultation with theappropriate section head (if required) and the staff member. Jobdescriptions may be modified after mutual agreement and reissued.In small laboratories, individual staff may be assigned more thanone responsibility.(6)A performance appraisal must be conducted for each staff memberat least annually. A performance appraisal is intended to provideregular feedback to individual staff on work performance and toguide career development.(7)Laboratory heads must identify the training needs of individualpersonnel and ensure that staff has access to appropriate CPDprogrammes.(8)Should a staff member develop physical disability in-service, thelaboratory head should consider reassigning the staff to an areawhere he/she can be productive and contribute to the objectivesof the laboratory.(9)There should be regular meetings (at least monthly) between thelaboratory head and all staff to disseminate information and discussproblems. Records of the discussion and decisions reached mustbe maintained and provided to all staff.3.4 Accommodation and environmentalconditions12(1)The laboratory must have adequate space that is properly organizedso that the quality of work and the safety of staff, patients, customersand visitors is not compromised. Measures must be taken toensure good housekeeping (general tidiness, cleanliness, hygiene,freedom from rodents and insects), and maintain all work areaswell. Laboratory section leaders should arrange equipment andwork stations to ensure efficient and convenient workflow.(2)The laboratory must have an appropriate biosafety environmentand facilities to safely handle microorganisms belonging to differentbiorisk levels as per the mandate of the laboratory.Laboratory Quality Standards and their Implementation
(3)Laboratories must be provided with appropriate utilities includingclean running water, lighting (natural and artificial), ventilation,electric outlets, back-up power (if required), drainage systems thatcomply with environmental regulations, and sanitation facilities forpatients and staff.(4)Where primary sample collection is carried out, consideration mustbe given to patient access (including patients with disabilities),comfort and privacy. Separate rooms should be available for samplecollection and blood donor activities.(5)Potentially hazardous activities must be carried out in a separatearea to prevent cross-contamination and reduce potential safetyrisks to all staff and visitors. Examples include: TB bacteriology,handling and examination of high-risk samples, nucleic acidamplifications, and controlled environments for large computersystems and some high-capacity analysers.(6)Adequate storage space with the right conditions, includingrefrigerators and freezers, must be available and protection fromlight, damp, dust, insects and vermin ensured to maintain theintegrity of samples, slides, histology blocks, histology samples,retained microorganisms, documents, manuals, equipment,reagents and other supplies, records and results. Storage areas mustbe adequately secured to prevent unauthorized access.(7)Disposal of all infectious waste including sharps must be managedsafely and effectively according to waste management regulations.The laboratory must use separate waste disposal systems forinfectious and non-infectious waste. Special containers must beused for sharps disposal, solvents and radiological wastes.3.5. Laboratory safetyHealth laboratories are potentially dangerous places to work in due to chemical,electrical, physical, mechanical, biological or radiation hazards. Those atrisk include laboratory staff, customers and visitors entering the laboratoryenvironment; so it is important for all laboratory staff to recognize the potentialdangers and reduce risk to a minimum.The level of risk depends on the activities within the laboratory, and thetypes and sources of material entering the laboratory. Occupational injuries andLaboratory Quality Standards and their Implementation13
illnesses may result from bad practices, ignorance, inexperience and failure tofollow established procedures. When developing safety rules, the followingdocuments may be consulted:141.Laboratory biosafety manual. Third edition, World HealthOrganization, 2004.2.Safety in health-care laboratories. World Health Organization,1997.(1)Safety rules must be established to reduce risks to staff, customersand visitors. Staff must comply with these rules (see Annex 3) andensure that customers and visitors are sufficiently briefed to ensuresafety.(2)SOPs must be prepared to ensure safe handling of laboratoryequipment.(3)SOPs must be developed to ensure the safe handling of all samplesand procedures such as phlebotomy, sample transport, subsampling, analytical procedures, storage and disposal of samples.They should be available at all work stations and provided toappropriate staff.(4)SOPs for safe handling of all referred samples must be availableand provided to appropriate staff. A list of diseases of nationaland international concern that require emergency action must beavailable in the laboratory.(5)All staff handling patient samples and other biological materialsmust wear appropriate personal protective equipment (PPE). Thesemust be removed before leaving the laboratory or undertakingclerical work. Hands must be washed immediately after removingthe protection and before leaving the laboratory.(6)SOPs must be available in the event of a spillage/leakage ofbiological, chemical or radiochemical materials or patient samples,including when containers are broken in a centrifuge.(7)First-aid materials and facilities must be readily available to dealwith accidents. All accidents, however small, or
ISO 8402 Quality management and quality assurance – vocabulary ISO 19011 Guidelines for quality and/or environmental management system auditing ISO 9001 Quality management systems – requirements. Laboratory Quality Standards and their Implementation 5 2 Development and 
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NHS Newborn Blood Spot Screening Programme: laboratory 


The laboratory quality management system must incorporate all the laboratory . in laboratory handbook. 5.6 Ensuring quality of examination results 5.6.3 Inter-laboratory comparisons The laboratory 
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UC Davis Analytical Laboratory Quality Manual 


4.2 Quality Management System. The laboratory has a Quality Management System that supports the laboratory management's commitment to good professional practice and to the quality of its testing. 4.3 Document Control. The Laboratory controls all documents that form part of its quality system, such as the 
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Engineering Physics Laboratory Manual 


Engineering Physics Laboratory Manual Page 2 Laboratory Instructions 1.The students should bring the laboratory manual, observation book, calculator etc., for each practical class. 2. The students should come to the laboratory with a good preparation to conduct the experiment. 3. Laboratory attendance will form a part of the internal assessment .
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LABORATORY MANUAL FOR LABORATORY TECHNICIAN … 


Laboratory Manual Page 6 3. SAFETY IN THE LABORATORY The main accidents associated with medical laboratory work are: INFECTIONS CUT BURNS HARMFUL EFFECTS OF TOXIC CHEMICALS WASTES INFECTIONS Laboratory specimens are often infectious: Sputum of TB patients contains bacteria that may infec
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Medical Laboratory Technician and Laboratory Phlebotomy Technician Textbook List p. 48 Medical Laboratory Technician and Laboratory Phlebotomy Technician Course . appropriate patient care are integrated into each area of the curriculum. . Phlebotomy Technician programs promise t
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and Materials, ASTM; and by the Society of Automotive Engineers, SAE. These groups are summarized as follows: 100 Series (C10000) Coppers This group comprises the pure coppers, those with a designated mini-mum copper content of 99.3%, for high electrical conductivity. Also included within this group are the high copper alloys, those with
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Personal insurance - Car & Business insurance King Price Insurance
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ESSENTIAL PLAN - Discovery

Car insurance only Car and home insurance Car insurance only Car and home insurance 12.5% 25% 5% 10% YOUR FUEL CASH BACK PERCENTAGE GET TO THE HIGHEST CASH BACK PERCENTAGE Add at least R250 000 of home insurance (household contents, buildings or both) Take your car to Tiger Wheel & Tyre and pass the Annual MultiPoint check
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CAR INSURANCE EVERYTHING EXPLAINED - RSA Insurance Group

CAR INSURANCE 93013821.indd 1 15/03/2018 10:46. 2 WELCOME TO µ CAR INSURANCE Thank you for choosing µ to protect you and your car. This booklet is intended to help you check your cover and to reassure you that µ will give you the protection you need for the year ahead. First of all, to help you understand your car insurance policy we want to .
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Describe types and purposes of insurance.

D.O. CAPS Consumer Skills: Insurance—10E 3 Your car - The car you drive can also affect your insurance rates. Insurance companies place certain kinds of cars in special risk categories. You should ask your insurance agent before making a car purchase to make sure you aren't getting a car that will cost you extra for your liability insurance.
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Contours Options Infant Car Seat Adapter Instruction Sheet

your Infant Car Seat, as described in the instruction manual provided by the Infant Car Seat manufacturer. † WHEN USING ONLY ONE INFANT CAR SEAT ADAPTER OR TWO FOR TWINS, THE FOLLOWING INFANT CAR SEATS CAN BE USED: † If your Infant Car Seat is not one of the models listed above, DO NOT use your infant car seat with this car seat adapter.
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Design and development of lift for an automatic car parking system

1. Stacker type car parking system 2. Puzzle type car parking system 3. Level type car parking system 4. Chess type car parking system 5. Rotary type car parking system 6. Tower type car parking system But lift is used only in tower type car parking system. Objectives:-
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Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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Car Insurance This booklet covers:Car Rapid Bonus Business

Car Insurance This booklet covers:Car Rapid Bonus Business RAC Direct Insurance is a trading name of London and Edinburgh Insurance Company Limited. Registered in England No 924430. Registered Office: 8 Surrey Street, Norwich NR1 3NG. Member of the Aviva Group. Authorised and regulated by the Financial Services Authority. RAC052(V27)-1971-06.06 .
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Root Insurance (ROOT) - Citron Research

Root Insurance (ROOT) Leveling the Playing Field of Car Insurance What every trader needs to know about one of the mostheavily shorted stocks in the market Traditional Credit-Based Car Insurance PerpetuatesEconomic and Racial Inequalities as one in three American cannot affordessentials because of car insurance premiums




1y ago




199 Views






















NK-ID 0192-8365-3702-0D3E - Car-O-Liner

CAR-O-DATA. 4. The vast majority of vehicles on the road today can be found in Car-O-Liner's database. Your . Car-O-Tronic. is delivered with a 14-day trial . Car-O-Data Vision2. subscription. Car-O-Data. is available with different subscription periods and database. 4. Check all options with our distributors. SOFTWARE PART. NO. Vision2 X1 .
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46686 Vision2 IM EN r0 - Metropolitan Car-o-liner

Car-O-Tronic, Vision2 Software and Car-O-Data. Car-O-Tronic is the measuring hardware, Vision2 Software is the measuring software. Car-O-Data is a database containing Car-O-Liner DataSheets, photo DataSheets and indexes for most vehicles. Car-O-Data is available through an online subscription or a DVD subscription which is updated 4 times a year.
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Colorado Masonic Library & Museum Store
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Queueing Theory Part 2 - UW Courses Web Server

Queueing Theory-12 Car Wash Example Consider the following 3 car washes Suppose cars arrive according to a Poisson input process and service follows an exponential distribution Fill in the following table What conclusions can you draw from your results? ! µ! L L q W W q P 0 Car Wash A 0.1 car/min 0.5 car/min Car Wash B 0.1 car/min
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