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This document provides guidance on the performance of gene rearrangement assays, including 
indications; specimen collection, transport, and processing; assessment of specimen adequacy; and quality 
control. 
A guideline for global application developed through the NCCLS consensus process. 
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NCCLS... 
Serving the World’s Medical Science Community Through Voluntary Consensus 
 
NCCLS is an international, interdisciplinary, nonprofit, 
standards-developing, and educational organization that 
promotes the development and use of voluntary 
consensus standards and guidelines within the healthcare 
community. It is recognized worldwide for the 
application of its unique consensus process in the 
development of standards and guidelines for patient 
testing and related healthcare issues. NCCLS is based on 
the principle that consensus is an effective and cost-
effective way to improve patient testing and healthcare 
services. 

In addition to developing and promoting the use of 
voluntary consensus standards and guidelines, NCCLS 
provides an open and unbiased forum to address critical 
issues affecting the quality of patient testing and health 
care. 

PUBLICATIONS 

An NCCLS document is published as a standard, 
guideline, or committee report. 

Standard  A document developed through the consensus 
process that clearly identifies specific, essential 
requirements for materials, methods, or practices for use 
in an unmodified form. A standard may, in addition, 
contain discretionary elements, which are clearly 
identified. 

Guideline  A document developed through the 
consensus process describing criteria for a general 
operating practice, procedure, or material for voluntary 
use. A guideline may be used as written or modified by 
the user to fit specific needs. 

Report  A document that has not been subjected to 
consensus review and is released by the Board of 
Directors. 

CONSENSUS PROCESS 

The NCCLS voluntary consensus process is a protocol 
establishing formal criteria for: 

• the authorization of a project 

• the development and open review of documents 

• the revision of documents in response to comments 
by users 

• the acceptance of a document as a consensus 
standard or guideline. 

Most NCCLS documents are subject to two levels of 
consensus—“proposed” and “approved.”  Depending on  

 

the need for field evaluation or data collection, documents 
may also be made available for review at an intermediate 
(i.e., “tentative”) consensus level. 

Proposed  An NCCLS consensus document undergoes the 
first stage of review by the healthcare community as a 
proposed standard or guideline. The document should 
receive a wide and thorough technical review, including an 
overall review of its scope, approach, and utility, and a line-
by-line review of its technical and editorial content. 

Tentative A tentative standard or guideline is made 
available for review and comment only when a 
recommended method has a well-defined need for a field 
evaluation or when a recommended protocol requires that 
specific data be collected. It should be reviewed to ensure its 
utility. 

Approved  An approved standard or guideline has achieved 
consensus within the healthcare community. It should be 
reviewed to assess the utility of the final document, to 
ensure attainment of consensus (i.e., that comments on 
earlier versions have been satisfactorily addressed), and to 
identify the need for additional consensus documents. 

NCCLS standards and guidelines represent a consensus 
opinion on good practices and reflect the substantial 
agreement by materially affected, competent, and interested 
parties obtained by following NCCLS’s established 
consensus procedures. Provisions in NCCLS standards and 
guidelines may be more or less stringent than applicable 
regulations. Consequently, conformance to this voluntary 
consensus document does not relieve the user of 
responsibility for compliance with applicable regulations. 

COMMENTS 

The comments of users are essential to the consensus 
process. Anyone may submit a comment, and all comments 
are addressed, according to the consensus process, by the 
NCCLS committee that wrote the document. All comments, 
including those that result in a change to the document when 
published at the next consensus level and those that do not 
result in a change, are responded to by the committee in an 
appendix to the document. Readers are strongly encouraged 
to comment in any form and at any time on any NCCLS 
document. Address comments to the NCCLS Executive 
Offices, 940 West Valley Road, Suite 1400, Wayne, PA 
19087, USA. 

VOLUNTEER PARTICIPATION 

Healthcare professionals in all specialties are urged to 
volunteer for participation in NCCLS projects. Please 
contact the NCCLS Executive Offices for additional 
information on committee participation. 
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Abstract 
 
Assays that detect monoclonal rearrangement of immunoglobulin or T-cell receptor genes are useful 
adjunct methods in the diagnosis of leukemia or lymphoma.  Prudent clinical use requires a thorough 
understanding of the sensitivity and technical artifacts associated with these methods, together with the 
ability to prudently weigh the results.  NCCLS document MM2—Immunoglobulin and T-Cell Receptor 
Gene Rearrangement Assays helps laboratorians perform and interpret gene rearrangement assays.  It 
includes indications for gene rearrangement analysis and acceptable methods for specimen collection, 
transport, and processing.  Also included are recommendations for assessing specimen adequacy, as well 
as technical methods for conducting gene rearrangement assays, including information on sensitivity, 
specificity, controls, and test interpretation.  Quality assurance procedures are included throughout the 
document. 
 
NCCLS. Immunoglobulin and T-Cell Receptor Gene Rearrangement Assays; Approved Guideline—
Second Edition. NCCLS document MM2-A2 (ISBN 1-56238-466-X). NCCLS, 940 West Valley Road, 
Suite 1400, Wayne, Pennsylvania 19087-1898 USA, 2002. 
 
 
 
 

 
 

 
THE NCCLS consensus process, which is the mechanism for moving a document through two or more
levels of review by the healthcare 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 NCCLS documents. Current editions are listed in the NCCLS Catalog, which is
distributed to member organizations, and to nonmembers on request. If your organization is not a
member and would like to become one, and to request a copy of the NCCLS Catalog, contact the
NCCLS Executive Offices. Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail: exoffice@nccls.org;
Website: www.nccls.org 

This is a preview of "CLSI MM02-A2". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIMM02A2?source=preview


Number 12 NCCLS
 

ii 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

This is a preview of "CLSI MM02-A2". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIMM02A2?source=preview


 

 

 

MM2-A2 
ISBN 1-56238-466-X 

ISSN 0273-3099

Immunoglobulin and T-Cell Receptor Gene Rearrangement Assays; 
Approved Guideline—Second Edition  
 
 
  
 
Volume 22  Number 12 
 
Russel K. Enns, Ph.D., Chairholder  
Dale H. Altmiller, Ph.D., Vice-Chairholder 
Cecelia S. Hinkel, M.T.(ASCP) 
Roberta M. Madej, M.S., M.T. 
Timothy J. O'Leary, M.D., Ph.D. 
 
 
 

 

 

This is a preview of "CLSI MM02-A2". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/CLSI/CLSIMM02A2?source=preview


Number 12 NCCLS
 

iv 

This publication is protected by copyright.  No part of it may be reproduced, stored in a retrieval system, 
transmitted, or made available in any form or by any means (electronic, mechanical, photocopying, 
recording, or otherwise) without prior written permission from NCCLS, except as stated below. 
 
NCCLS hereby grants permission to reproduce limited portions of this publication for use in laboratory 
procedure manuals at a single site, for interlibrary loan, or for use in educational programs provided that 
multiple copies of such reproduction shall include the following notice, be distributed without charge, 
and, in no event, contain more than 20% of the document’s text. 

 
Reproduced with permission, from NCCLS publication MM2-A2—Immunoglobulin and 
T-Cell Receptor Gene Rearrangement Assays; Approved Guideline—Second Edition 
(ISBN 1-56238-466-X).  Copies of the current edition may be obtained from NCCLS, 
940 West Valley Road, Suite 1400, Wayne, Pennsylvania 19087-1898, USA.        

 
Permission to reproduce or otherwise use the text of this document to an extent that exceeds the 
exemptions granted here or under the Copyright Law must be obtained from NCCLS by written request.  
To request such permission, address inquiries to the Executive Director, NCCLS, 940 West Valley Road, 
Suite 1400, Wayne, Pennsylvania 19087-1898, USA. 
 
Copyright ©2002. The National Committee for Clinical Laboratory Standards.  
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Foreword 
 
NCCLS document MM2-A2—Immunoglobulin and T-Cell Receptor Gene Rearrangement Assays; 
Approved Guideline—Second Edition is one in a series that address molecular methods technology. This 
guideline provides recommendations for performance and interpretation of molecular biologic assays in 
diagnostic hematopathology, specifically immunoglobulin and T-cell receptor gene rearrangement. This 
guideline addresses both technical methods and quality control for the performance of these two types of 
assays using nonamplification-based southern blot methods.  
 
The methods and quality control approaches described herein are intended for use by both manufacturers 
and pathology laboratories. Such use is intended to facilitate both interlaboratory comparison of results 
and diagnostic interpretations, as well as to ensure accuracy in diagnosis.  
 
This guideline is written for laboratory directors, surgical pathologists, hematopathologists, medical 
technologists, and manufacturers of instruments and reagents used in these assays.  
 
Key Words 
 
Gene rearrangement, hematopathology, leukemia, lymphoma, southern blot 
 
 
 
The Quality System Approach 
 
NCCLS subscribes to a quality system 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 through a gap analysis. The approach is based on the model presented in the 
most current edition of NCCLS HS1- A Quality System Model for Health Care. The quality system 
approach applies a core set of “quality system essentials (QSEs),” basic to any organization, to all 
operations in any healthcare service’s path of workflow. The QSEs provide the framework for delivery of 
any type of product or service, serving as a manager’s guide. The quality system essentials (QSEs) are:  
 
 
 
 
 
 
 

QSEs 
 Documents & Records  Information Management 
 Organization   Occurrence Management 
 Personnel   Assessment 
 Equipment   Process Improvement 
 Purchasing & Inventory  Service & Satisfaction 
 Process Control   Facilities & Safety 
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Path of Workflow 
 
A path of workflow is the description of the necessary steps to deliver the particular product or service 
that the organization or entity provides. For example, NCCLS document GP26-A2 defines a clinical 
laboratory path of workflow that consists of three sequential processes: preanalytical, analytical, and 
postanalytical.  All clinical laboratories follow these processes to deliver the laboratory‘s services, namely 
quality laboratory information. The arrow depicts the sequence, from left to right, that any clinical 
laboratory follows.  In addition, the necessary steps or subprocesses are listed below them.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Adapted from NCCLS document HS1—A Quality System Model for Health Care 
 
Most of NCCLS’s documents relate to the clinical laboratory, so the most common path of workflow will 
be that depicted above. The path of workflow for other healthcare activities, e.g., respiratory services, 
imaging services, etc., or for other types of organizations, e.g., medical device manufacturers, will differ 
from that of the clinical laboratory.  All such paths of workflow describe the sequence of activities 
necessary to produce the organization’s or an entity’s specific product or services.  For those documents 
that relate to other paths of workflow, the icon will reflect different process steps. 
 
MM2-A2 Addresses the Following Steps Within the Clinical Laboratory Path of Workflow 
Preanalytical Analytical Postanalytical 
Patient 
Assessment 

Test 
Request 

Specimen 
Collection 

Specimen 
Transport 

Specimen 
Receipt 

Testing 
Review 

Laboratory 
Interpre-
tation 

Results 
Report 

Post-test 
Specimen 
Management 

X X X X X X X X X 

Adapted from NCCLS document HS1—A Quality System Model for Health Care 

The Clinical Laboratory 
 
Preanalytical  Analytical Postanalytical 
Patient Assessment  Testing Review Results Report 
Test Request Laboratory Post-test Specimen  
Specimen Collection     Interpretation     Management 
Specimen Transport 
Specimen Receipt
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1 Introduction 
 
The interpretation of biopsy and aspirate results, through which atypical lymphoid cells are identified, is 
often difficult. Malignant diseases can occasionally masquerade as benign processes, while reactive 
processes may simulate malignancies. The emergence of an understanding of normal and abnormal 
development of the lymphoid system has enabled development of immunological and molecular markers 
for the identification of monoclonal populations of lymphocytes; identification of such a monoclonal 
population can significantly assist the diagnostician in arriving at the diagnosis of leukemia or 
lymphoma.1-7 
 
Prudent clinical use of the ability to identify monoclonal proliferations of lymphoid cells using molecular 
methods requires a thorough understanding of the sensitivity and technical artifacts associated with these 
methods.  Avoiding erroneous interpretation of B- and T-cell gene rearrangement assays requires careful 
attention to technical detail and the use of rigorous quality assurance measures.8,9 This guideline helps 
laboratorians that rely on gene rearrangement assays to perform these techniques using the appropriate 
controls. The guideline also helps laboratorians decide what types of materials and records are to be kept 
following the laboratory procedure, as well as the length of time each is to be kept. Finally, the guideline 
helps both manufacturers of diagnostic kits and reagents, and those responsible for monitoring 
compliance with quality assurance programs. 
 
2 Scope 
 
The use of molecular methods that use deoxyribonucleic acid (DNA) probes in clinical diagnosis presents 
new challenges to the pathologist. Despite the clear benefits of having another method by which to 
identify proliferation of monoclonal cell populations, issues of sensitivity and false-positive results 
mandate the application of stringent laboratory practice. To ensure the success of nucleic acid diagnostics, 
several key areas warrant attention.  This document addresses the following topics as they relate to the 
direct detection of T- and B-cell gene rearrangements:  
 
• indications for gene rearrangement analysis; 
 
• specimen collection, transport, and processing; 

 
• assessment of specimen adequacy;       
 
• conduct of the gene rearrangement assay; 
 
• sensitivity, specificity, controls, and artifacts; 
 
• quality assurance; and 

 
• interpretation of results.  
 
3 Standard Precautions 
 
Because it is often impossible to know what might be infectious, all human blood specimens are to be 
treated as infectious and handled according to “standard precautions.” Standard precautions are new 
guidelines that combine the major features of “universal precautions and body substance isolation” 
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