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Abstract 
 
Clinical and Laboratory Standards Institute document M52—Verification of Commercial Microbial Identification and 

Antimicrobial Susceptibility Testing Systems provides recommendations for verification of commercial US Food and Drug 

Administration–cleared antimicrobial susceptibility testing (AST) and microbial identification (ID) systems by clinical laboratory 

professionals to fulfill regulatory or QA requirements for the use of these systems for diagnostic testing. This guideline focuses on 

instrument-based systems commonly used in clinical laboratories and may also be applicable to manual methods for ID and AST.  

 

Clinical and Laboratory Standards Institute (CLSI). Verification of Commercial Microbial Identification and Antimicrobial 

Susceptibility Testing Systems. 1st ed. CLSI guideline M52 (ISBN 1-56238-911-4 [Print]; ISBN 1-56238-912-2 [Electronic]). 

Clinical and Laboratory Standards Institute, 950 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2015. 

 

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guideline, users should replace outdated editions with the current editions of CLSI documents.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 you or your organization is not a member and would like to become 

one, and to request a copy of the catalog, contact us at: Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail: 

customerservice@clsi.org; Website: www.clsi.org. 

 

 

 

 

 

 

 

                                                                                           

 

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

http://www.clsi.org/
https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


M52, 1st ed. 
 

 ii

Copyright ©2015 Clinical and Laboratory Standards Institute. Except as stated below, any reproduction of 
content from a CLSI copyrighted standard, guideline, companion product, or other material requires express 
written consent from CLSI. All rights reserved. Interested parties may send permission requests to 
permissions@clsi.org.  
 
CLSI hereby grants permission to each individual member or purchaser to make a single reproduction of 
this publication for use in its laboratory procedure manual at a single site. To request permission to use this 
publication in any other manner, e-mail permissions@clsi.org.  
 
Suggested Citation 
 
CLSI. Verification of Commercial Microbial Identification and Antimicrobial Susceptibility Testing 
Systems. 1st ed. CLSI guideline M52. Wayne, PA: Clinical and Laboratory Standards Institute; 2015. 
 
Reaffirmed: 
January 2020 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISBN 1-56238-911-4 (Print) 
ISBN 1-56238-912-2 (Electronic) 
ISSN 1558-6502 (Print) 
ISSN 2162-2914 (Electronic)                Volume 35, Number 14                           

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

mailto:permissions@clsi.org
mailto:permissions@clsi.org
https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


  M52, 1st ed. 

 

 

 

iii 

Committee Membership 
 

Consensus Committee on Microbiology 
 

Richard B. Thomson, Jr., PhD, 

D(ABMM), FAAM 

Chairholder 

Evanston Hospital, NorthShore 

University HealthSystem 

USA 

 

John H. Rex, MD, FACP 

Vice-Chairholder 

AstraZeneca Pharmaceuticals 

USA 

 

Thomas R. Fritsche, MD, PhD 

Marshfield Clinic 

USA 

 

Patrick R. Murray, PhD 

BD Diagnostic Systems 

USA 

 

Jean B. Patel, PhD, D(ABMM) 

Centers for Disease Control and 

Prevention 

USA 

 

Kerry Snow, MS, MT(ASCP) 

FDA Center for Drug Evaluation 

and Research 

USA 

 

John D. Turnidge, MD 

Australian Commission on Safety 

and Quality in Health Care 

Australia 

 

 

Jeffrey L. Watts, PhD, RM(NRCM) 

Zoetis 

USA 

 

Nancy L. Wengenack, PhD, 

D(ABMM) 

Mayo Clinic 

USA 

 

Barbara L. Zimmer, PhD 

Beckman Coulter-West Sacramento 

USA 

Document Development Committee on Verification/Validation of Microbial ID Systems 

 
Linda M. Mann, PhD, D(ABMM) 

Co-Chairholder 

USA 

 

Dee Shortridge, PhD 

Co-Chairholder 

bioMérieux, Inc. 

USA 

 

Nancy L. Anderson, MMSc, 

MT(ASCP) 

Centers for Disease Control and 

Prevention 

USA 

 

William B. Brasso 

BD Diagnostic Systems 

USA 

 

 

 

 

Linda C. Bruno, MA, MT(ASCP) 

ACL Laboratories 

USA 

 

Judy A. Daly, PhD 

University of Utah Hospital & 

Clinics 

USA 

 

Elizabeth Palavecino, MD 

Wake Forest University Health 

Sciences 

USA 

 

A. Beth Prouse, MS, MT(ASCP) 

Peninsula Regional Medical Center 

USA 

 

Barbara Robinson-Dunn, PhD, 

D(ABMM) 

Beaumont Health System 

USA 

 

Staff 

 

Clinical and Laboratory Standards 

Institute 

Wayne, Pennsylvania, USA 

 

Luann Ochs, MS 

Senior Vice President – Operations 

 

Marcy L. Hackenbrack, MCM, 

M(ASCP) 

Project Manager 

 

Megan L. Tertel, MA, ELS 

Editorial Manager 

 

Joanne P. Christopher, MA 

Editor 

 

Alexander B. Phucas 

Editor

 

  

  

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


M52, 1st ed.  

 

 iv 

Acknowledgment 

 

CLSI, the Consensus Committee on Microbiology, and the Document Development Committee on 

Verification/Validation of Microbial ID Systems gratefully acknowledge the following volunteers for their 

important contributions to the development of this document: 
 

Janet A. Hindler, MCLS, 

MT(ASCP) 

UCLA Medical Center 

USA 

 

Nancy S. Miller, MD, FCAP, 

FASCP 

Boston Medical Center 

USA 

 

Susan M. Novak-Weekley, 

PhD 

Kaiser Permanente  

USA 

 

David H. Pincus, MS, 

RM/SM(NRCM), 

SM(ASCP) 

bioMérieux, Inc.  

USA 

 

Susan Sharp, PhD, 

D(ABMM), F(AAM) 

American Society for 

Microbiology 

USA 

 

Michael Ullery 

bioMérieux, Inc.   

USA 

 

 
 

 
  

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


  M52, 1st ed. 

 

 

 

v 

Contents 
 

Abstract .................................................................................................................................................... i 

Committee Membership ........................................................................................................................ iii 

Foreword .............................................................................................................................................. vii 

Chapter 1: Introduction ........................................................................................................................... 1 

1.1 Scope ............................................................................................................................. 1 
1.2 Background ................................................................................................................... 1 
1.3 Standard Precautions ..................................................................................................... 2 
1.4 Terminology.................................................................................................................. 2 

Chapter 2: Requirements for Implementation of Commercial Test Systems.......................................... 9 

2.1 Verification Requirements of Commercial Microbial Identification and  

 Antimicrobial Susceptibility Testing Systems .............................................................. 9 
2.2 Requirements for Quality Control of Microbial Identification and Antimicrobial 

 Susceptibility Testing Systems ................................................................................... 11 
2.3 Other Voluntary Standards ......................................................................................... 12 

Chapter 3: The Microbial Identification System and Antimicrobial Susceptibility Testing System 

 Verification Process ................................................................................................................. 13 

3.1 Preverification Activities ............................................................................................ 14 
3.2 Installation and Operational Qualification .................................................................. 21 
3.3 Personnel and Training ............................................................................................... 21 
3.4 Testing Before Verification Study .............................................................................. 21 
3.5 Securing Resources for the Laboratory Information System and Electronic  

 Medical Record Needs ................................................................................................ 21 
3.6 Preparing a Written Verification Protocol .................................................................. 21 
3.7 Recommendations for Performing Verification Testing of Microbial  

 Identification Systems ................................................................................................. 23 
3.8 Recommendations for Verification of Antimicrobial Susceptibility Testing  

 Systems ....................................................................................................................... 25 

Chapter 4: Postverification Quality Assurance for Microbial Identification and Antimicrobial 

 Susceptibility Testing Systems ................................................................................................ 33 

4.1 Quality Control Testing .............................................................................................. 33 
4.2 Proficiency Testing ..................................................................................................... 35 
4.3 Training and Competency Testing of Laboratory Staff .............................................. 35 
4.4 Instrument and Software Maintenance ....................................................................... 36 
4.5 Annual Review of Manufacturer’s Instruction for Use .............................................. 36 
4.6 Review of Unusual Results ......................................................................................... 37 
4.7 Correlation With Clinical Findings and Complaint Investigation .............................. 38 

Chapter 5: Conclusion ........................................................................................................................... 39 

Chapter 6: Supplemental Information ................................................................................................... 39 

References ................................................................................................................................ 40 

Appendix A. Regulatory Requirements for US Food and Drug Administration Clearance  

of Commercial Devices and International Organization for Standardization Certification  

of Device Manufacturers .......................................................................................................... 42 

Appendix B. Verification Testing of Revised CLSI Breakpoints1........................................... 51 

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


M52, 1st ed.  

 

 vi 

Contents (Continued) 

Appendix C. Examples of Verification Protocols .................................................................... 55 

Appendix D. Verification Data Example for Microbial Identification Systems ...................... 63 

Appendix E. CLSI Quality Control Strains That May Be Considered for Verification of  

Antimicrobial Susceptibility Testing Systems ......................................................................... 64 

Appendix F. Antimicrobial Susceptibility Testing System Verification Worksheets and  

Data Summary Examples ......................................................................................................... 65 

The Quality Management System Approach ........................................................................... 78 

Related CLSI Reference Materials .......................................................................................... 79 

 

 

  

This is a preview of "CLSI M52-Ed1 (R2020)". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIM52Ed1R2020?source=preview


  M52, 1st ed. 

 

 

 

vii 

Foreword 
 

M52 provides recommendations that laboratories may consider while designing their own verification 

activities. Each laboratory needs to determine what activities are needed to provide accurate results and 

meet local regulatory requirements. The number of isolates suggested for verification represent the 

minimum number recommended for testing. Testing additional isolates, especially isolates with unusual 

identifications and resistance patterns, should be considered. Because antimicrobial resistance continues to 

evolve, laboratories need to continually review and evaluate patient results as part of their QA activities.  

 

This guideline is based on US regulations and may also serve as a useful resource for a wider audience. The 

unique tagline on the cover and the imprint of the US flag on the Abstract page and throughout the document 

footers call attention to M52’s national focus and differentiate it from CLSI’s global consensus documents. 

M52 is expected to be used extensively in the United States and globally to guide users on verification of 

microbial identification and antimicrobial susceptibility testing systems. 

 

In order to clarify and emphasize the difference between a standard and a guideline, the CLSI definitions 

for standard and guideline documents are provided. 

 

standard – a CLSI document developed through the consensus process, clearly identifying specific, 

essential requirements for materials, methods, or practices for voluntary use in an unmodified form. A CLSI 

standard may, in addition, contain discretionary elements. These discretionary elements are clearly 

identified. 

 

guideline – a CLSI document developed through the consensus process describing criteria for a general 

operating practice, method, or material for voluntary use. A guideline can be used as written or modified 

by the user to fit specific needs. Mandates (ie, “must” or “shall”) are occasionally allowed in guidelines, in 

cases in which the document development committee feels strongly that a particular action is either required 

or prohibited, or when a guideline addresses provisions based on regulations. 

 

NOTE 1: Mandates are occasionally allowed in CLSI guidelines, in cases in which the document 

development committee feels strongly that a particular action is either required or prohibited, or when a 

guideline addresses provisions based on regulations. Throughout M52, the use of the term “must” was 

evaluated by the document development committee and deemed appropriate because the uses are either 1) 

based on a requirement or 2) indicative of a necessary step to ensure patient safety or proper fulfillment of 

a procedure.  

 

NOTE 2: The findings and conclusions in this document are those of the authors and do not necessarily 

represent the views of the organizations they represent. 

 

Key Words 
 

Antimicrobial susceptibility testing, antimicrobial susceptibility testing system, microbial identification 

testing, microbial identification testing system, verification  
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Verification of Commercial Microbial Identification and Antimicrobial 

Susceptibility Testing Systems 

 

Chapter 1: Introduction  
 

This chapter includes: 

 

 Document scope and applicable exclusions 

 

 Background information   

 

 Standard precautions information 

 

 “Note on Terminology” that highlights particular use and/or variation in use of terms and/or 

definitions 

 

 Terms and definitions used in the document 

 

 Abbreviations and acronyms used in the document 

 

1.1 Scope 
 

This guideline provides recommendations for clinical laboratory professionals for verification of 

commercial microbial identification systems (MIS) and US Food and Drug Administration (FDA)–cleared 

antimicrobial susceptibility testing systems (ASTS) to fulfill regulatory or QA requirements for use in 

diagnostic testing. Recommendations for postverification QA are also included. This guideline focuses on 

instrument-based systems commonly used in clinical laboratories, but the recommendations may also be 

applicable to manual methods for microbial identification (ID) and antimicrobial susceptibility testing 

(AST), including disk diffusion and gradient diffusion strips.  

 

This guideline is not intended to provide guidance to manufacturers of in vitro diagnostic devices. A 

manufacturer must perform many studies during the research and development phases and the 

manufacturing validation phase that are unique to the design of the test system and the manufacturing 

processes. These studies go beyond the scope of this document. See Appendix A for a description of the 

FDA requirements for MIS and ASTS clearance. 

 

This document does not address verification of chromogenic media, laboratory-developed methods, or 

systems using nucleic acid detection methods.  

 

Appendix B addresses studies that may be used to implement alternative interpretive criteria (breakpoints) 

for ASTS. 

 

1.2 Background 
 

1.2.1 Verification 

 

In this guideline, the term “verification” is used to describe the processes and studies performed when a 

system is first introduced into a laboratory or when that system is updated by the introduction of new 

identification substrates, antimicrobial agents, updated databases, software, or hardware.  
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