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This chapter is an evidence-based review and assessment of quality assurance practices associated with Point of Care testing.  The literature regarding quality assurance (QA) and quality management QM of POCT is by and large not evidence based1, 3, 9, 11, 14,16.  This is due, in large part, to the difficulty of assessing the causal impact of POCT on medical errors.  Even in the traditional clinical laboratory setting, the scientific basis of QA and QM is the last area to have the concepts of evidence-based medicine (EBM) applied. 

Does the application of Quality Assurance to Point of Care Testing reduce medical errors?

We recommend that a formal process of quality assurance of POCT be developed in support of risk management and a reduction in medical errors. (Level B, Class III – Opinions of respected authorities)              

Table 4

	Question 1 Literature Search – November 3, 2003 



	Databases Searched:

Medline OVID (1966-October Week 5, 2003)

Search Criteria:

((Point of Care Testing) 300 results; OR (Bedside Testing) 74 results; OR (Ancillary Testing) 75 results; OR (Near Patient Testing) 126 results; OR (NPT) 597 results; OR (POCT)  152 results; OR (Decentralized) 1321 results) 2524 results AND ((Regulations) 12480 results; OR (Standards) 43426 results; OR (Quality Assurance) 10661 results; OR (Quality Assessment}3823 results; OR (EQA) 136 results; OR (Accreditation) 9262 results) 74824 results AND ((Error) 45464 results; OR (Errors) 40086 results; OR (Mistakes) 2577 results) 80109 results   -  7 results

  Abstracts

=  4 papers

  Systematic Review
=  1 paper

  1 citation in final recommendations


Quality control and quality assurance are integral components forming the basis of the quality management hierarchy of the clinical laboratory (NCCLS. Continuous Quality Improvement: Essential Management Approaches; Approved Guideline.  NCCLS Document GP-22A)19.  Since the performance goals of POCT are no different to those of the traditional clinical laboratory namely to: 

· provide accurate and timely analyses

· provide reports that are useful to the clinician managing the patient

· make epidemiological information available to public health authorities

· make the best possible use of people, equipment and reagents in the interests of efficiency

· manage utilisation

The justification and benefits of QA when applied to POCT would seem to be self-evident.  

QA goes beyond QC and focuses on the impact of laboratory testing on patient care.  A QA program for laboratory services should establish: 

· performance expectations that cover pre-analytical, analytical and post-analytical components of the service;

· performance expectations following consultation with user-physicians and other health care workers;

· periodic audit to determine that the service is meeting its established performance expectations;

· a program of performance comparisons to that of the central or core laboratory;

· periodic review of the service patterns of practice against established, validated, external benchmarks;

· review of the QA program findings by a management team.

Although much has been written in recent years regarding the use of POCT, including the health cost benefits, there remains a paucity of evidence on which to base conclusions or make recommendations. Existing documents 1,3,9,11,14,16,19 appear to be consensus statements by expert groups based on collective insight and experience but with no clear indication of the underlying evidence although likely that it falls mainly into category III (as defined in the introduction.)

The recent evolution of POCT has focused on small user-friendly devices with limited but robust analytical capabilities.  Users tend to identify with a particular device for a particular purpose and, thus, see that device in isolation.  In reality, each device is serving a function that traditionally belonged in the central or core laboratory with its established quality management processes and procedures supported by technical and professional expertise.  Frequently persons who lack the training and insight in laboratory-based testing carry out POCT in a clinical setting.  Since the end-user likely expects that the information derived from POCT is comparable to that originating in the main laboratory, it follows that the quality requirements are the same regardless of the testing site, process, or procedure.  At the same time the unique characteristics (location, operators, distribution, etc.) add special requirements to QA/QM.  As most instruments themselves are robust in their analytical performance the QA program should specifically address pre- and post-analytical concerns.

Requirements for QA, internal QC and external quality assessment of POCT have been stated in many publications9,11,14,16,19.  The recommendations are consensus-based and include:

· Quality assurance is an essential component of POCT and includes all the measures taken to ensure that investigations are reliable:

· Correct identification of the patient

· Appropriate test selection

· Obtaining a satisfactory specimen

· Analysing it and recording the results promptly and correctly

· Interpreting the result accurately

· Taking appropriate action

· Documenting all procedures for reference

· IQC requirements:

· Procedure established for IQC at appropriate frequency

· QC material procurement

· Correction of non-conformities

· Users of POCT have a duty to participate in an EQA scheme and perform adequately as part of clinical governance.  Questions to consider are: 

· what is the role of the central laboratory in providing or recommending EQA schemes for POCT 

· who is responsible for co-ordination of EQA within POCT; are necessary procedures in place 

· who will review performance 

· is support available for inadequate performance 

· can the central laboratory assist by providing parallel testing.

The draft international standard, ISO/DIS 22870 Point-of-Care (POCT) — Requirements for quality and competence13, has been distributed for review and comment.  This document was prepared by Working Group #1 of ISO Technical Committee TC212. The Introduction states risk to the patient and to the facility can be managed by a well-designed, fully implemented, quality management system that provides for:

· Evaluation of new or alternative POCT instruments and systems

· Evaluation and approval of end-user proposals and protocols

· Purchase and installation of equipment

· Maintenance of consumable supplies and reagents

· Training, certification and re-certification of POCT system operators, and

· Quality control and quality assurance

The technical requirements part of the draft international standard details those relating to personnel, accommodation and environmental conditions, equipment, pre-examination procedures, examination procedures, assuring the quality of the examination procedures, post-examination procedures, and the reporting of results.  
Does Management improve quality of POCT? 
The term management as used here identifies two major parts. The first encompasses personnel responsible for oversight of the institutional POCT program.  Personnel can variously be an individual (director, co-ordinator) or a team (interdisciplinary committee, management committee).   The second deals with the activities related to the regulation of all the processes needed to generate reliable POC test results.  Processes should be defined to cover all aspects of the POCT project.  Falling partly within this second section and partly as an independent adjunct to POCT processes, there is the field of Data Management.  Here, data from the testing process, including QC and patient results, as well as related information such as error types and frequencies and operator certification and competency, are collected and manipulated to provide information useful in monitoring and improving the total process. 
	Question 2 Literature Search – December 1, 2003 



	Databases Searched:

Pubmed

Search Criteria:

(Point of Care Testing AND (Management OR Organization)) 92 results

  Abstracts

=  52 papers

  Systematic Review
=  10 paper

  7 citations in final recommendations


Table 5

We recommend the use of an interdisciplinary committee to manage POCT (Level A, Class II-3 – Time controlled studies, Class III – Descriptive studies and Expert Opinion (consensus documents)

In smaller sites an individual coordinator or director may be responsible for POCT but a committee structure is preferable especially for larger sites or institutions.  The management structure must have official standing with the explicit support of the institutional Administration. Committees should be interdisciplinary in composition since this ensures input from stakeholders leading to a broader perspective on the POCT project and enhancing chances of success.  Published studies have described improvements in many aspects of the POCT programs following the implementation of a management committee 5,6,9. Generally, there was no pre-existing structure.  In addition, and lending weight to our recommendations, documents published by various accreditation and regulatory agencies propose, with varying degrees of  insistence, that a management (interdisciplinary) committee be operational at any site performing POC testing 10, 12, 15.  These documents take various forms including Guidelines, Position Statements, and Consensus Statements.  

The interdisciplinary team structure, by providing a forum for discussion of different ideas and approaches, permits more universally acceptable solutions to project activities.   There is no consensus as to the actual composition of the committee and indications are that this may vary on a project-by-project basis.  As well, the frequency with which meetings are held should be flexible enough to minimise impact on time demands of committee members while maintaining maximum benefit.  Thus, the Committee approach should provide adequate oversight with sufficient flexibility.   

With respect to its mandate, the Committee is responsible for the development, implementation and monitoring of processes and related protocols that shall cover all aspects of the institution's POCT program.  Note that this may include testing performed away from the principal site but which fall under the institutional jurisdiction.  The UK MDA 12 states that Clinical Governance is the responsibility of the Institution and this responsibility also devolves onto the POCT committee.  Clinical Governance is defined as a framework through which   organisations are accountable for continually improving the quality of their services and safeguarding high standards of care by creating in environment in which excellence in clinical care will flourish.

Processes should be defined to cover all aspects of the POCT project.  This includes consideration of requests for POCT (needs evaluation), evaluation and selection of a device or test appropriate for the identified use, and all aspects of the testing process.  This latter will include all phases of the analytical process (pre-analytical, analytical and post-analytical) as well as quality assurance (QA) aspects of the project including ongoing quality management (QM) and quality improvement (QI) initiatives.   With respect to needs evaluation, the literature suggests that while identifying a clinical need before proceeding with a POCT project is desirable, events sometimes overtake process 20.  Regardless, post-facto monitoring of cost-effectiveness is important and can redress this problem.  

We recommend training programs to improve the quality of POCT (Level A, Class II-2 – Cohort/Case Controlled study, II-3 – Time controlled study

Studies have shown directly 2,19 and indirectly 3 that training and ongoing certification of operators should be one of the major priorities for effective POCT.  As well, organisations such as the ISO 13 and the MDA 12 recognise and stress the importance of training for effective POCT.  This relates to the fact that POCT usually involves many tests and devices as well as multiple operators, most of whom are not laboratory-trained personnel.  This implies a lack of understanding of the principles of laboratory assays and good laboratory practices for ensuring the reliability of test results.  As well there will be a lack of knowledge of the particular test method or system.    

Training needs to cover all phases of the testing process including appropriate responses to unusual test results.  Important pre-analytical steps include proper identification of the patient and sample acquisition while post-analytical issues include charting of results, verification of unanticipated results and notification of responsible persons.  In this context, it is interesting that data from studies on laboratory-related errors indicate that the majority of incidents relate to the pre-analytical phase 21, 22.  There is reason to believe that similar issues exist with POCT  6,23 .  Finally, training, including the description of analytical procedural steps as well as proper material handling, is best addressed by clearly written testing protocols that follow manufacturer's instructions. 

We recommend Data Management as a mechanism to improve the quality of POCT (Level B, Class II-3 – Time controlled study, Class III – Expert Opinion.

In any enterprise, data management is fundamental to quality and performance improvement and documentation of quality relies on data 3.  Depending on the questions asked, analysing data can show quality trends thereby permitting decisions on actions to remedy or to improve the quality of the process 4.   POCT, whether manual or instrumented, generates significant amounts of data.  This includes identifiers associated with the patient testing process, results of all quality control and patient tests, as well as other data including reagent and material handling information such as lot numbers and expiry dates, unusual test results and specific responses to results.  There is, for example, a wealth of evidence, particularly Class III, showing that evaluating POCT QC data permits responses for improvement in test quality.  This may be by identifying inappropriately performing lots of reagents, by identifying trends resulting from improper material storage and handling, or by identifying operators who are employing improper testing technique.  Thus overall data management can monitor compliance with the requirements for quality in POCT.   Dyer 4 for example, showed that compliance problems with dating reagents, uncapped bottles and operational errors in POCT could be followed by nursing unit and corrective action taken.  It is clear that data management, per se, does not improve the POCT process.  It is the monitoring of the data for events and trends, along with the existence and implementation of response protocols, which ensures success 2. 

Manual POCT has the significant disadvantage that all information, including test results, material handling data and result reporting and comments have to be also manually entered into the database.  This is not only time consuming but also prone to errors of omission and commission and so extra care must be taken in verifying the entry of these data.  Instrumented POCT devices have a variable amount of data storage and transfer capability.  This certainly improves the situation.  However the lack of uniformity among these devices has led to the description of a Connectivity Standard for POCT devices 18.  It is anticipated that this standard will eventually be adopted across the IVD industry.

We recommend the use of Continuous Quality Improvement with Quality Indicators (Level A, Class II-3 – Time Controlled studies.

The POCT Management Committee is empowered to put QA programs in place and is responsible for monitoring and follow-up.  Two traditional components of quality assurance, internal quality control and external quality assessment, monitor primarily the analytical process.  

However, as implied in the sections above, problems at any phase of the total process can influence the reliability of the test result.  Thus the identification of specific, measurable indicators related to the quality of a POCT project or test permits monitoring and evaluation of the data.  In turn this allows for the implementation of corrective measures or of measures to enhance the process.   This is supported by longitudinal studies 4,5,6,8, publications from Standards organisations (ISO, MDA, NCCLS; 1, 13, 14) as well as by expert opinion 10,24. 

NO PUBLIC COMMENTS WERE RECEIVED ON THE DRAFT RECOMMENDATIONS
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