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Setting the standard for quality in clinical laboratory testing around the world.

The Clinical and Laboratory Standards Institute (CLSI) is a not-for-profit membership organization that brings 
together the varied perspectives and expertise of the worldwide laboratory community for the advancement of 
a common cause: to foster excellence in laboratory medicine by developing and implementing clinical laboratory 
standards and guidelines that help laboratories fulfill their responsibilities with efficiency, effectiveness, and 
global applicability. 
 
Consensus Process
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CLSI’s consensus process depends on experts who volunteer to serve as contributing authors and/or as 
participants in the reviewing and commenting process. At the end of each comment period, the committee that 
developed the document is obligated to review all comments, respond in writing to all substantive comments, 
and revise the draft document as appropriate. 

Comments on published CLSI documents are equally essential, and may be submitted by anyone, at any time, on 
any document. All comments are addressed according to the consensus process by a committee of experts. 
 
Appeals Process

If it is believed that an objection has not been adequately addressed, the process for appeals is documented in 
the CLSI Standards Development Policies and Process document.

All comments and responses submitted on draft and published documents are retained on file at CLSI and are 
available upon request. 
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Do you use CLSI documents in your workplace? Do you see room for improvement? Would you like to get  
involved in the revision process? Or maybe you see a need to develop a new document for an emerging 
technology? CLSI wants to hear from you. We are always looking for volunteers. By donating your time and 
talents to improve the standards that affect your own work, you will play an active role in improving public 
health across the globe.

For further information on committee participation or to submit comments, contact CLSI.
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ADVANCING QUALITY IN HEALTH CARE TESTING 

 
 
 
 
 
 
Dear Colleague: 
 
Assessing instrument performance is an essential part of the quality program of every laboratory. 
Laboratory Instrument Implementation, Verification, and Maintenance; Approved Guideline 
(GP31-A) provides critical information on instrument performance criteria in a systematic and 
easy-to-use format. 
 
GP31 is the successor to Laboratory Instrument Evaluation, Verification and Maintenance 
Manual, developed by the College of American Pathologists’ Environmental Safety and Health 
Resource Committee. Working with the CAP, the Clinical and Laboratory Standards Institute has 
published GP31-A as an important addition to the portfolio of standards and guidelines for 
laboratory quality. In response to one of CLSI’s overriding organizational goals—achieving 
harmonization in its standards and guidelines wherever possible—this guideline has been 
harmonized with local and regional requirements, and applicable international standards.  
 
CLSI and CAP are pleased to make this guideline available to the patient-testing community as 
an important new resource. Future editions of this document will continue to be developed 
through CLSI’s consensus process; therefore, users are encouraged to submit comments on the 
technical content and applicability of the document. We anticipate that the success of this project 
will encourage other organizations to submit broad-based documents for development within the 
CLSI consensus process. 
 
Sincerely, 
 

                   
 
Gerald A. Hoeltge, MD Jared N. Schwartz, MD, PhD, FCAP 
President President 
CLSI  College of American Pathologists 
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Abstract 
 
Clinical and Laboratory Standards Institute document GP31-A—Laboratory Instrument Implementation, Verification, and 
Maintenance; Approved Guideline provides recommendations for achieving accurate, precise, and high-quality data for patient 
care at a reasonable cost. The guideline includes recommended instrument performance criteria that should be considered; 
discussion of proper functioning of instrumentation based on theory or experience, when necessary; and references for further 
information. The intent of this guideline is to provide useful information in a systematic and easy-to-use format.  
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Approved Guideline. CLSI document GP31-A (ISBN 1-56238-697-2). Clinical and Laboratory Standards Institute, 950 West 
Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2009. 
 

 
 

                                                                                               

                                

The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a document through 
two or more levels of review by the health care community, is an ongoing process. Users should expect revised editions of any 
given document. Because rapid changes in technology may affect the procedures, methods, and protocols in a standard or 
guideline, users should replace outdated editions with the current editions of CLSI documents. Current editions are listed in the 
CLSI catalog and posted on our website at www.clsi.org. If your organization is not a member and would like to become one, 
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Foreword 
 
Today’s clinical and pathology laboratory is challenged to provide accurate, precise, and high-quality data 
for patient care at a reasonable cost. Laboratory directors and managers must make appropriate decisions 
in selection of instrumentation. Once those decisions are made, these persons must, with their chosen 
instrumentation, adequately and efficiently verify and maintain performance.  

 
Many manufacturers and providers of instrumentation offer assistance in selection, as well as 
performance verification and maintenance. However, the laboratory director is ultimately responsible for 
the quality of the laboratory results. This guideline provides recommendations for instrument 
performance criteria, discusses proper functioning based on theory or experience, and references further 
information. The intent of this guideline is to provide useful information in a systematic and easy-to-use 
format.  
 
Key Words 
 
Instrumentation, maintenance, performance verification 
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Laboratory Instrument Implementation, Verification, and Maintenance; 
Approved Guideline 

 
1 Scope  
 
This guideline provides a basic understanding of the considerations for the implementation, verification, 
and maintenance of laboratory equipment. Recommendations are generic and not substitutes for specific 
information provided by a given instrument’s manufacturer. This guideline discusses general purpose 
families of instruments, often adapted by the laboratory for specific tasks, and some area-specific 
instruments. It is intended for use by laboratory directors, managers, supervisors, technologists, and 
others responsible for routine calibration, verification, maintenance, and operation of laboratory 
equipment. Although this guideline is not a textbook of laboratory and pathology equipment, sufficient 
background information will be incorporated into the discussion when necessary for understanding the 
recommendations provided. This guideline supports activities described in Quality System Essential 
(QSE): Equipment.  
 
2 Introduction 
 
Most results reported by clinical and pathology laboratories are generated by methods using analytical 
instruments. Although this guideline will discuss generic instruments, keep two issues in mind. First, 
manufacturers of instruments for in vitro diagnostic testing will provide instrument installation, 
verification, and maintenance requirements; these requirements must be followed to ensure proper 
function. Any additional recommendations in this guideline may supplement, but do not replace, 
manufacturers’ requirements. In addition, the reliability of patient results depends on preexamination, 
examination, and postexamination factors that include generation of the requisition, preparation of the 
patient, sample collection and handling, testing, and reporting results. In order to monitor these factors, 
laboratories need a quality assurance program that evaluates each step in laboratory testing and provides 
information for maintaining and improving test results for patient care. This guideline describes a quality 
assurance program for instruments that evaluates instrument operation and stresses instrument 
maintenance. The purpose of performing routine maintenance and operational verification is to isolate the 
reasons for instrument-related failure of the testing process and, more importantly, to identify early 
instrument malfunction before these changes result in testing failure. This guideline provides information 
about assessing instrument performance and function from the time of instrument purchase to the routine 
performance of clinical testing.  
 
Instrument verification and maintenance require keeping a wide variety of data that often predict testing 
problems and failures. Many problems commonly develop gradually over time, and their effects may be 
subtle and not readily detectable in the overall laboratory quality control program during the earlier stages 
of degradation. Failure of one component can be detrimental to the overall process and small errors can 
result in significant errors when propagated throughout the system. Anticipation of such problems is the 
motivation for a comprehensive instrument implementation, verification, and maintenance program. 
 
Instrument and equipment maintenance minimizes the need for expensive repair service and maximizes 
the useful life of an instrument. Decreasing instrument breakdown is essential for uninterrupted laboratory 
operation, and has an impact on the primary laboratory function of expeditiously providing diagnostically 
significant patient test results. Careful instrument and equipment maintenance helps ensure that 
instruments will do what is expected of them when results are needed. 
 
Although many sources are available to discuss the basic principles of laboratory and pathology 
instrumentation, guidelines that aid in evaluating, verifying, and maintaining this equipment are very rare.  
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