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Foreword

The Document Development Committee on Nucleic Acid Amplification Assays for Molecular
Hematopathology was formed to address the need for a guideline on the performance and interpretation of
molecular assays in diagnostic hematopathology. Since the previous edition of this guideline, both
technology and the understanding of the molecular basis of hematological malignancies have evolved
considerably. In this guideline, the current state of molecular diagnostic techniques used for the dlagn03|s
of hematological disorders, including clonality analysis, detection of mutations and chie :
rearrangements associated with specific neoplasms, and assays used for prognosticatioj
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Nucleic Acid Amplification Assays for Molecular Hematopathology; Approved
Guideline—Second Edition

1 Scope

The use of molecular methods in clinical diagnosis has become an essential part of the p
pathology. In hematopathology, molecular methods are used to identify clonal cell g
chromosomal translocations, the production of abnormal RNA species, somatic mutatiog

methods, molecular pathologists have actively worked to determine
molecular diagnostic testing is indicated and to improve the quality of

laboratory personnel, hematopathologists, hematologlsts oncologi
promulgation of regulations under which laboratories and manufa

ogy assay systems
: heir laboratories.
Furthermore, it is intended to help the laboratorian determine wha i d records must be
preserved following the laboratory procedure, an » it is_iMtended to assist those
responsible for monitoring compliance with QA
This document addresses the following t ion of lymphoid and
myeloid neoplasms,
and quantification of i @0eneic  transplants,
mutations/translocations, and norm i

Specimen collection,
Assessment of speg

P12,° EP15,” EP17,* MMO01," MMO3,” and MMO06."” In addition, this
Ss next generation sequencing; therefore, discussion of sequencing or direct
to Sanger sequencing.

The interpretation of biopsies and aspirates in which atypical hematopoietic 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 hematopoietic system and the identification of molecular lesions associated with various malignancies

®Clinical and Laboratory Standards Institute. All rights reserved. 1
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have enabled development of immunological and molecular probes for the identification of monoclonal
populations of lymphocytes and the presence of neoplastic cells of other hematopoietic lineages.
Identification of such populations assists significantly in diagnosing leukemia or lymphoma, and/or in
detecting its recurrence at levels below those discernible using a light microscope.

2.2 Advantages and Disadvantages

Prudent clinical use of molecular diagnostic methods to identify monoclonal proliferations g
and myeloid cells, to determine the presence or absence of disease-related chromosomal trag
to identify gene sequence alterations requires a thorough understanding of the sensitivit
artifacts associated with these methods. In addition, extreme care i
carryover of amplification products), and the ability to carefully weigh
findings and histology, is necessary for diagnosis. To avoid erroneous int
hematological assays require careful attention to technical detail and the imp
measures.

Molecular methods in hematopathology provide the pathologist

can be sensitively detected due to the absence of the moleg 3
abnormality can be used to detect minimal residual disease ( : itative assays can

Limitations of molecular techniques include results for lymphoid
clonality assays. The former occurs when theker i iCte mune response that can
potentially be misinterpreted as a lymphoi i i
lymphocytes for which one or two
immunoglobulin heavy chain or T-cell
the neoplastic cell population com
not all neoplastic lymphoid cells st common amplification-based assays. In

ion of a surrogate
e latter occurs when

available for analysis. Cog ic studies, and possibly newer microarray-based methods,
i ay be missed using probe-based assays.

at isolates or specimens might be infectious, all patient and
ious and handled according to “standard precautions.” Standard
the major features of “universal precautions and body substance

specimens are
precautions are guidelines

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

tandard and universal precaution guidelines are available from the Centers for
evention (CDC)." For specific precautions for preventing the laboratory

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management 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. The quality management system 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.
are as follows:

Organization Personnel Process Management
Customer Focus Purchasing and Inventory Documents and Records
Facilities and Safety Equipment Information Management

MMO05-A2 addresses the QSEs indicated by an “X.” For a description of the othe
please refer to the Related CLSI Reference Materials section, beginning on page 90.
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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.

MMO05-A2 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

page.
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Related CLSI Reference Materials”

C28-A3c

EP05-A2

EPO06-A

EP09-A2-IR

EP12-A2

EP15-A2

EP17-A

GP02-A5

GP29-A2

Defining, Establishing, and Verifying Reference Intervals in the Clinical Laboratory; Approved
Guideline—Third Edition (2010). This document contains guidelines for determining reference values and
reference intervals for quantitative clinical laboratory tests. A CLSI-IFCC joint project.

Evaluation of Precision Performance of Quantitative Measurement Methods; Approved Guideline—
Second Edition (2004). This document provides guidance for designing an experiment to evaluate the
precision performance of quantitative measurement methods; recommendations on comparm h
precision estimates with manufacturers’ precision performance claims and determini
comparisons are valid; as well as manufacturers’ guidelines for establishing claims.

Evaluation of the Linearity of Quantitative Measurement P.
Approved Guideline (2003). This document provides guidance for
during a method evaluation; for checking linearity as part of routine q
and stating a manufacturer’s claim for linear range.

(2006). This document describes the de
quantitative methods utilizing a protoco

Protocols for Determination i i ion; Approved Guideline
(2004). This document provi ini imi ini
methods, for verifying clai
IFCC joint project.

Laboratory Document Approved Guideline—Fifth Edition (2006). This
document provides guidan i proval, management, and use of policy, process, and
procedure dog i

ing the laboratory transmission of microbial infection from laboratory instruments and
nd recommendations for the management of exposure to infectious agents.

Diagnostic Methods for Genetic Diseases; Approved Guideline—Second Edition (2006). This
provides guidance for the use of molecular biological techniques for clinical detection of heritable
s associated with genetic disease.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to
the most current editions.
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Related CLSI Reference Materials (Continued)

MMO03-A2 Molecular Diagnostic Methods for Infectious Diseases; Approved Guideline—Second Edition (2006).
This guideline 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, quality assurance, regulatory issues, and recommendations for
manufactures and clinical laboratories.

MMO06-A2 Quantitative Molecular Methods for Infectious Diseases; Approved Guideline—Second

interpretation of results.

MMO7-A Fluorescence In Situ Hybridization (FISH) Methods for Medical Gene
This document addresses FISH methods for medical genetic determinations;
abnormalities, and gene amplification. Recommendations for probe and assa
qualification, verification, and validation; instrument requirements;
results are also included.

MM12-A Diagnostic Nucleic Acid Microarrays; Approved
recommendations for many aspects of the array proges ing: i cleic acid
extraction; the preparation, handling, and assessment d
and interpretation and reporting of results. A CLSI-IFCC

MM13-A Collection, Transport, Preparation, an
Guideline (2005). This document provid
and nucleic acid isolation and purificati
and transport conditions, and available
type. A CLSI-IFCC joint project

ection, recommended storage
or each specimen/nucleic acid

MM14-A Proficiency Testing (Ext g, Approved Guideline
(2005). This document

MM19-A ishi i inical Laboratory Environments; Approved Guideline (2011). This
ideli i for planning and implementation of molecular diagnostic testing,
uirements, implementation, quality management, and special
f molecular genetics, infectious diseases, oncology, and

®Clinical and Laboratory Standards Institute. All rights reserved. 91
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