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Abstract 
 
Nucleic acid methods for the detection and characterization of microorganisms in clinical specimens are now firmly established 

in laboratory medicine. These methods offer opportunities for clinical laboratories to provide more rapid and accurate results, and 

have changed the practice of clinical microbiology and infectious diseases. Clinical and Laboratory Standards Institute document 

MM03—Molecular Diagnostic Methods for Infectious Diseases addresses topics relating to clinical applications, amplified and 

nonamplified nucleic acid methods, selection and qualification of nucleic acid sequences, establishment and evaluation of test 

performance characteristics, inhibitors, and interfering substances, controlling false-positive reactions, reporting and 

interpretation of results, QA, regulatory issues, and recommendations for manufacturers and clinical laboratories.   

 

Clinical and Laboratory Standards Institute (CLSI). Molecular Diagnostic Methods for Infectious Diseases. 3rd ed. CLSI report 

MM03 (ISBN 1-56238-997-1 [Print]; ISBN 1-56238-998-X [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guideline, users should replace outdated editions with the current editions of CLSI documents.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. 
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Foreword 
 

MM03 was originally published as an approved guideline in 1995. It was the first of what was to become 

many CLSI molecular diagnostics guidelines, and the first molecular microbiology consensus guideline 

published. Molecular microbiology is the application of nucleic acid methods to the diagnosis and 

management of patients with infectious diseases. The field has advanced enormously since the publication 

of the first approved edition of MM03 and is now an integral part of laboratory medicine.  

 

Overview of Changes  
   

With the change in format and category definitions for all CLSI documents, MM03 has been 

recategorized as a report and replaces MM03-A2. Although MM03 has been revised for the purpose of 

keeping information current, the revisions do not significantly affect the scope or purpose of the 

document, nor do they change the methodology used. Revisions to the document include: 

 

 Formatting and template design have been updated to reflect current CLSI style. 

 

 References to most trademarked products have been deleted. 

 

 CLSI references have been updated to reflect current document numbers and editions. 

 

 International Organization for Standardization definitions and references have been updated to reflect 

current editions. 

 

 New test descriptions and figures have been added to the text and the appendix in order to reflect 

current technology. 

 

Key Words 

 

Development, implementation, infectious disease, molecular methods, molecular microbiology, nucleic 

acid amplification, quality assurance, reporting, validation, verification 

 
 

  
  

 

 

 

 

Note that the trade name TaqMan® is included as a reference to Figure 1 of this document. It is 

Clinical and Laboratory Standards Institute’s policy to avoid using a trade name unless the 

product identified is the only one available, or it serves solely as an illustrative example of the 

procedure, practice, or material described. In this case, the working group and consensus 

committee believe the illustration derived from the published reference is an important 

descriptive adjunct to the document. In such cases, it is acceptable to use the product’s trade 

name when the illustration is being reprinted from a referenced publication. It should be 

understood that information on this product in this document also applies to any equivalent 

products.  
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Molecular Diagnostic Methods for Infectious Diseases 

 

Chapter 1: Introduction 
 

 

This chapter includes: 

 

 Document scope and applicable exclusions 

 

 Background information pertinent to the document content 

 

 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 document describes general principles for the development, evaluation, and application of tests 

designed for direct detection of microorganisms in clinical specimens and for identification of 

microorganisms grown in culture. The document provides evidence-based recommendations, where 

appropriate.  

 

The following content areas are addressed:  

 

 Clinical applications 

 

 Amplified and nonamplified nucleic acid methods 

 

 Selection and qualification of nucleic acid sequences 

 

 Establishment and evaluation of test performance characteristics, inhibitors, and interfering 

substances 

 

 Controlling false-positive reactions 

 

 Reporting and interpretation of results 

 

 QA 

 

 Regulatory issues 

 

 Recommendations for manufacturers and clinical laboratories    

 

This document is intended for use by clinical laboratories, test developers and manufacturers, and 

regulatory agencies. It is not intended to be a compilation of successful protocols for 
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detection/characterization of microorganisms, but rather to describe general principles for the 

development, evaluation, and application of these tests. Users are directed to the Manual of Clinical 

Microbiology1 and Molecular Microbiology: Diagnostic Principles and Practice2 for more information on 

specific applications.    

 

This document should be used in conjunction with the following related CLSI documents: MM06,3 

MM09,4 MM10,5 MM13,6 MM14,7 MM17,8 and MM19.9 

 

1.2 Background 
 

Nucleic acid–based methods for detection and identification of microorganisms are commonly used in 

clinical laboratories. However, the inherent complexity and unparalleled analytical sensitivity require 

special attention to the assay design, use of controls, and laboratory practice. The diagnostic industry has 

not kept pace with the medical demand for these tests, and in many cases, laboratory-developed nucleic 

acid tests (NATs) have become the standard of care. Due to the number of different laboratory-developed 

tests (LDTs) used, molecular diagnostic methods for infectious diseases often lack standardization.   

 

Although molecular diagnostic methods are becoming more pervasive in clinical laboratories, efforts 

should continue to increase the understanding of the strengths and limitations of these new methods.  

These methods often may enhance diagnostic capabilities. However, the results should be interpreted 

within the clinical context in which they are used, and on the basis of individual laboratory performance. 

This document presents consensus recommendations for method development, verification, and 

validation. It is a guide to practical implementation of molecular tests in the clinical laboratory and to the 

assessment of their clinical utility. It also provides recommendations to assay developers in clinical 

laboratories and industry. This document is also intended to serve as a resource for the relevant regulatory 

agencies.  

 

1.3 Standard Precautions 
 

Because it is often impossible to know what isolates or specimens might be infectious, all patient and 

laboratory specimens are treated as infectious and handled according to “standard precautions.” Standard 

precautions are guidelines that combine the major features of “universal precautions and body substance 

isolation” practices. Standard precautions cover the transmission of all known infectious agents and thus 

are more comprehensive than universal precautions, which are intended to apply only to transmission of 

bloodborne pathogens. The Centers for Disease Control and Prevention address this topic in published 

guidelines that address the daily operations of diagnostic medicine in human and animals while 

encouraging a culture of safety in the laboratory.10 For specific precautions for preventing the laboratory 

transmission of all infectious agents from laboratory instruments and materials and for recommendations 

for the management of exposure to all infectious disease, refer to CLSI document M29.11   

 

1.4 Terminology   
 

1.4.1 Note on Terminology 

 

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization 

wherever possible. Harmonization is a process of recognizing, understanding, and explaining differences 

while taking steps to achieve worldwide uniformity. CLSI recognizes that medical conventions in the 

global metrological community have evolved differently in the United States, Europe, and elsewhere; that 

these differences are reflected in CLSI, International Organization for Standardization (ISO), and 

European Committee for Standardization (CEN) documents; and that legally required use of terms, 

regional usage, and different consensus timelines are all important considerations in the harmonization 

process. In light of this, CLSI’s consensus process for development and revision of standards and 
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The Quality Management System Approach 
 

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system (QMS) approach in 

the development of standards and guidelines, which facilitates project management; defines a document structure via 

a template; and provides a process to identify needed documents. The QMS approach applies a core set of “quality 

system essentials” (QSEs), basic to any organization, to all operations in any health care service’s path of workflow 

(ie, operational aspects that define how a particular product or service is provided). The QSEs provide the 

framework for delivery of any type of product or service, serving as a manager’s guide. The QSEs are as follows:  

 
Organization Personnel  Process Management Nonconforming Event Management 

Quality Customer Focus Purchasing and Inventory Documents and Records Assessments 

Facilities and Safety Equipment Information Management Continual Improvement 

 
MM03 addresses the QSE indicated by an “X.” For a description of the other documents listed in the grid, please 

refer to the Related CLSI Reference Materials section on page 92. 
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Path of Workflow 

 
A path of workflow is the description of the necessary processes to deliver the particular product or service that the 

organization or entity provides. A laboratory path of workflow consists of the sequential processes: preexamination, 

examination, and postexamination and their respective sequential subprocesses. All laboratories follow these 

processes to deliver the laboratory’s services, namely quality laboratory information.  

 

MM03 addresses the clinical laboratory path of workflow steps indicated by an “X.” For a description of the other 

documents listed in the grid, please refer to the Related CLSI Reference Materials section on the following page.  
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