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Abstract

Molecular methods involving nucleic acid hybridi ire the isolation and
purification of nucleic acids from various biologi i i contained in specimens. CLSI
guideline MM13—Collection, Transport, Pre i lecular Methods covers the
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Foreword

CLSI’s molecular diagnostics guidelines discuss the needs of molecular diagnostic testing
laboratories and other laboratories that apply molecular methods to the study of nucleic acids
in human samples or specimens. MM13, in response to the variety of specimen types, the
many variables that can affect examination results, and the extent of molecular test
methods, provides general principles for minimizing or eliminating preexamination vadi

for all molecular tests and specimen types. This guideline is also intended to incrg
awareness of the specimen handling factors that affect molecular examination
promote standardization of the preexamination phase of testing.

Since this guideline was first published in 2005, research and devel
preexamination phase of molecular testing has advanced significantly,
updated peer-reviewed publications, professional guidance, and interna
Because the field continues to rapidly evolve, this guideline incorporates t
advancements and best practices that are most appropriate

Overview of Changes

This guideline replaces the previous edition of the approV \, published in

2005. Several changes were made in this edition
e Providing pertinent information on sp gad of in tables

e Adding subchapters on enrichm

e Revising and updating subc
purification

NOTE: The conten e i d by the CLSI consensus process and does not
necessarily reflec i i 1 dual or organization.

egradation, disruptio
collection, i

ment, expression, homogenization, RNA, specimen
pecimen stability

Vii
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Collection, Transport, Preparation, and Storage of Specimens
for Molecular Methods

Chapter 1: Introduction

This chapter includes:

Guideline’s scope and applicable exclusions

Background information pertinent to the guideline’s content

Standard precautions information

Terminology information, including:
— Terms and definitions used in the guideline
— Abbreviations and acronyms used in the guideline

1.1 Scope

imal specimen
ular diagnostic
onsible for obtaining
molecular tests.
and sample

This guideline describes general tec
collection, transport, storage, and
test methods. It is intended for all
and transporting specimens f
It is also intended for man
preparation reagents, kit

This guideline also des i jon and transport devices, sample
preparation methods an
uideline is intended for diagnostic testing, the
to other areas.

fictices covering specimen collection, transport, handling,
to CLSI document GP173 and other available resources (eg,

handling information unique to specific technologies or subspecialties,
documents MM03,¢ MM05,7 MM09,8 and 1/LA28.°

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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1.2 Background

The expanding discipline of molecular pathology is characterized by the rapid

introduction of new disease markers and detection technologies. Nucleic acid targets
are isolated from a wide variety of patient specimens, and the targets’ quantity and
quality are highly affected by specimen collection, handling, and extraction method.

Molecular biological techniques developed for infectious diseases in the
enable medical laboratories to:

o Detect the presence or quantity of viruses.
e Determine the microorganism family, genus, or speci
e Determine the viral genotype.

Recently developed genetic tests using purified human
presence of somatic variants, as well as the presen
status of inherited diseases, such as cystic fibrosi *redi is, or
Tay-Sachs disease. Because of the inherent instg
intracellular RNA targets for all molecular te
genetic studies) has lagged behind detection o
patient management. Nevertheless, tes i
detect the recurrence of hematologj ¥ gene
translocation fusion transcripts th #Pd appear during or
after treatment. RNA’s labile natu i ese tests challenging.

handling. Optimal conditions for transport and
ations for nucleic acid extraction procedures

cessing, and storage. One of this guideline’s goals is to advance the
n of preexamination methods to support the growing list of molecular
ays, with the important caveat that any of these methods should be
qualified for test systems incorporated into medical diagnostic testing.

nation variables when designing diagnostic test systems and adapt
men collection, transport, and storage instructions accordingly.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Chapter 5: Preparing Samples for Molecular Testing

This chapter includes:

¢ Information on different methods used to prepare samples for nucleic acid analysis

A sample is a product derived from the patient specimen. A common spg

test methods. Cell isolation or enrichment methods, along
cell differentiation stage, affect the quantity and quality of
from blood specimens.

5.1 Selecting Commercial Sample Preparation Me

hse- and
. (See CLSI

Important factors to consid
performance, cost, comp onnel expertise.
Laboratories should congi

factors to consider when the laboratory is choosing a
traction is whether the method can reliably yield high

flow. Automated platforms are generally either column-based or
d-based technologies. In medical laboratories, the specimen sources
ied. Automated platforms can efficiently extract nucleic acids from

s necessitate specimen pretreatment. Some specimen types provide higher
eic acid yields with a specific extraction technology, specifically when the
specimen buffer is incompatible with nucleic acid extraction. Specimen input varies
among methods. The volume and amount of nucleic acid yield should align with
downstream application input needs.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Chapter 7: Quality System Essentials

This chapter includes information on:

e Facilities and Safety Management
e Process Management
e Documents and Records Management

of the report and archiving of the specimen, as depj

DISCIPLINES

+ Anatomic Pathology
« Chemistry

+ Cytology

* Genetics

LABORATORY P~ VORKFLOW
PREEXAMINATION EXAMINA PC  XAMINATION

« Examination « Specimen « Specimen + Specimen « Examina%~~ - Examination < Resun. Aratory « Comm | *Release of +Specimen
ordering collection  transport  receipt, met ‘mance review a of al 3 final reports  management
accessioning, F follow-up e of
and processing ary

* Hematology

« Immunology

+ Microbiology

« Transfusion Medicine
« Etc.

Assessments SYSTEM ESSEN | .

Docum:e and Mation Ncriconforming
Records Management I ment Event Management

Personnel oplier and Inventory Squipment Process
Management Management ragement Management

Facilities and Safety
Management

Organization ¢

Leadership Customer Focus

and Safety Management

Laboratory services are conducted in facilities that meet applicable requirements for
structure and safety (see CLSI document QMS01'). To avoid contamination of patient
specimens, physically separate work areas should be established for specimen

© © ¢ 0 0 000 00000000000 000000 0000000000000 00000000000 0000000000 000000000000000000 O
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Related CLSI Reference Materials?

AUTO02

AUTO12

EP23™

GP17

I1/LA28

M29

MMO3

MMO5

Laboratory Automation: Bar Codes for Specimen Container Identification. 2nd ed., 2005. This
document provides specifications for use of linear bar codes on specimen container tubes in the
clinical laboratory and for use on laboratory automation systems.

Specimen Labels: Content and Location, Fonts, and Label Orientation. 1st ed., 2011. The
purpose of this standard is to reduce human errors currently associated with the lack g
standardization of labels on clinical laboratory specimens. The standard identifies tj
human-readable elements to appear on specimen labels and specifies the exact Ig
and font sizes of these elements.

Laboratory Quality Control Based on Risk Management. 1st e
guidance based on risk management for laboratories to develop q
the particular combination of measuring system, laboratory setting,
test.

Clinical Laboratory Safety. 3rd ed., 2012. This document coptain
implementing a high-quality laboratory safety program,
adaptable within any laboratory.

Quality Assurance for Design Control and Imple
2nd ed., 2011. This document provides guideline j dated diagnostic,

. 4th ed., 2014.
Fnsmission of infectious
agents by aerosols, droplets, blood, i Rry setting; specific
precautions for preventing the labor i i tion from laboratory

agents.

iseases. 3rd ed., 2015. This report addresses
and nonamplified nucleic acid methods,

Molecular Diagnostic

lecular Hematopathology. 2nd ed., 2012. This
d application of assays for gene rearrangement and
e chain reaction (PCR) and reverse-transcriptase PCR techniques,

parallel’sequencing instruments. Topics include specimen collection and handling;
d extraction of nucleic acid; template preparation; sequence generation, alignment,
ly; validation and verification; ongoing quality assurance; and reporting results.

ng Molecular Testing in Clinical Laboratory Environments. 1st ed., 2011. This
provides comprehensive guidance for planning and implementation of molecular

stic testing, including strategic planning, regulatory requirements, implementation, quality
nagement, and special considerations for the subspecialties of molecular genetics, infectious
diseases, oncology, and pharmacogenetics.

a 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)

MM23 Molecular Diagnostic Methods for Solid Tumors (Nonhematological Neoplasms). 1st ed., 2015.
This guideline covers the current state of molecular diagnostic techniques intended for the
characterization of solid tumors, and covers a range of clinical applications including diagnosis,
prognosis, therapeutic response prediction for available drugs and those still in clinical trials, as
well as monitoring and presymptomatic and predisposition testing.

NBSO1 Blood Collection on Filter Paper for Newborn Screening Programs. 6th ed., 201
document highlights specimen collection methods, discusses acceptable techniq
blood drops or aliquots to the filter paper segment of the speci q
provides instructions on proper specimen handling and transp
consistently obtained for newborn screening analysis.

POCTO7 Quality Management: Approaches to Reducing Errors at the Point
document presents the core infrastructure for a standardized error tra
primary goals of reducing risk and increasing quality of point-of-care testi
standardized data for benchmarking use.

POCT09 Selection Criteria for Point-of-Care Testing Devices.
guidance on selection of point-of-care testing devices

QMS01 A Quality Management System Model : 9. This guideline
provides a model for medical laborat i and maintenance of an

QMs18 Process Management. 1st e i ideli ; gnents for managing
laboratory processes and :
accreditation requiremen imi ributing to patient
safety and positive o
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