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Abstract

Clinical and Laboratory Standards Insti ment MMO7- orescence In Situ Hybridization Methods for Clinical
Laboratories; Approved Guideline—Secon to ensure appropriate and reliable use of the FISH
technology. FISH may be used to detect cyt i ot readily evident by standard cytogenetic banding
analyses. FISH technology allow: of deletions, dupflications, amplifications, and structural abnormalities of
specific genes, loci, or chromg \ The regions assessed by FISH are typically larger than those studied

with PCR, yet smaller thag Se ] mi with standard cytogenetics. FISH studies have become routine in
medical laboratories.
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Foreword

The CLSI Document Development Committee on Fluorescence In Situ Hybridization Methods for
Medical Genetics was formed to address the need for a guideline on FISH assay development,
verification, and clinical validation. This guideline will be useful to clinical laboratories that develop
and/or use FISH assays and to agencies that regulate those laboratories. To a lesser extent it may be of
value to manufacturers of FISH probes and other reagents used in FISH testing. This guideline expands
and revises the previous edition of MMO07.

Summary of Major Changes in This Document

e The entire document has been reorganized and updated. Whereve
added to illustrate characteristics of FISH tests.

e FISH technology is being used in settings other than genetic laboratories. T
has been expanded to include all clinical laboratories.

e Although manufacturers of reagents used for FISH testing
applicable to testing laboratories, this guideline no longer ig

e Because FISH testing is used heavily in oncology, a greate i aced on oncology-
related FISH issues in this edition of the guideline

been expanded.

e The nature of “measurands ( H testing is discussed in detail and related to

of their limitations for establishing normal cutoff values used to
ormalities associated with neoplasia has been added.

testing and that, as new technical methods and clinical applications evolve, other QC
ppropriate.

Key Words

Chromosome, cytogenetics, FISH, fluorescence in situ hybridization
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Fluorescence In Situ Hybridization Methods for Clinical Laboratories;
Approved Guideline—Second Edition

1 Scope

This document addresses fluorescence in situ hybridization methods for medical genetic deteriiati
identification of chromosomal abnormalities, and gene amplification. Recommendations
assay development, manufacture, qualification, verification, and validation; instrument reg

production of FISH assays and the interlaboratory comparison of results
well as to ensure accuracy in diagnosis.

devices based on FISH technology. Nevertheless, manufacturers a of FISH
testing presented in this guideline and in better understanding i sed by
laboratories.

2 Introduction

This guideline primarily addresses “fluorescence,
the most widely used method for demonstratmg obe. Chromogenic in situ
hybridization (CISH), silver precipitati other nonfluorescent
approaches are also in use. Although i ical strengths and
limitations, the principles of test de
described here for fluorescence.

gorescence is currently

FISH allows geneticists to detect the i ets (eg, genes, anonymous sequences, and
repeat sequences) in a vag ituati H makes use of “probes”: DNA strands with a sequence
ough FISH was originally used primarily for genomic
able method for clinical cytogenetic applications. In
abnormalities detected by conventional chromosome
alities such as microdeletions and cryptic rearrangements
hromosome analysis. In interphase cells, FISH can be used
ecific targets in a nucleus and assess changes in the relative
the ability to use interphase cells extends the capabilities of

be manufacturing range from contract services to tightly controlled, heavily
of probes such as those included in US Food and Drug Administration (FDA)—

Cturers are encouraged to investigate the regulatory requirements pertinent to the
probes are manufactured and/or sold, and may find value in other CLSI guidelines
relating to manufacturing and product stability of reagents intended for laboratory testing (see CLSI
document EP25)."

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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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
blood-borne pathogens. The Centers for Disease Control and Prevention address this topic ig e
guidelines that address the daily operations of diagnostic medicine in human and animal g
encouraging a culture of safety in the laboratory.” For specific precautions for preventi
transmission of all known infectious agents from laboratory instr
recommendations for the management of exposure to all known in
document M29.°

4  Terminology

4.1 A Note on Terminology

wherever possible Harmonization isa [process of recognizin i aining differences
onventions in the
global metrological community have evolved dlffere 3ta and elsewhere; that
these differences are reflected in CLSI, I1SO,
documents; and that legally required use of ter
all important considerations in the harmonizatio

consensus timelines are
consensus process fOI‘
erms to facilitate the

particular quantity subject to meas i i ination with the term analyte (component
i i relates to a biological fluid/matrix.

with the ISO terms i i stic specificity owing to user nonfamiliarity and for
the sake of practicg ( Dutside of the United States, for the most part, the term clinical

nt represented in the name of a measurable quantity (1ISO 17511)°*; NOTE 1: In the
“mass of protein in 24-hour urine,” “protein” is the analyte. In “amount of substance of
glucose in plasma,” “glucose” is the analyte. In both cases, the long phrase represents the measurand
(1ISO 17511)°; NOTE 2: In the type of quantity “catalytic concentration of lactate dehydrogenase
isoenzyme 1 in plasma,” “lactate dehydrogenase isoenzyme 1” is the analyte (ISO 18153)% NOTE 3: In
FISH analysis, the analyte could be viewed as the “genomic target” in “the number of genomic targets per
cell” (eg, the number of BCR loci detected in a nucleus). It may also be viewed as the “genomic

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

MMO7-A2 addresses the QSE indicated by an “X.” For a description of the other doc
refer to the Related CLSI Reference Materials section on the following page.
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Path of Workflow

workflow consists of the sequential processes: preexamination,
ive sequential subprocesses. All laboratories follow these
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