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Foreword

The detection of a drug in the biological fluid of an individual can have serious professional, financial,
and social consequences. As a result, it is often necessary or even required that the detection of a drug
using a screening procedure be confirmed using a second method based on a different analytical or
physical principle possessing greater sensitivity and specificity than the initial method used for screening.
The purpose of the confirmation test is to decrease the probability of false-positive results,and to provide
additional information and assurance about the identity of the detected compound.

mass spectrometry (HPLC/MS) into routine laboratory oper
analytical tools requires that the methods used are verified for
operating correctly.

is assumed that the user is attempting
method.

Key Words

Athletic drug testing, clinic
magnetic sector mass spectrom
spectrometry
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Gas Chromatography/Mass Spectrometry Confirmation of Drugs; Approved
Guideline—Second Edition

1 Scope

federal workplace drug testing programs, eg, by laboratories enga
forensic testing, and athletic testing. The present guideline was

e judicial system,
een published. Refer

As such, it is frequently us ositive drug screening tests performed by
e confidence in the ability of GC/MS to
provide unequivocal analytica recognition of its reproducibility, repeatability,
specificity, and trace detection ca ities. this confidence is well founded, the measurement
ogical matrices such as urine, hair, blood, bile, or
the complex and variable nature of the matrices. Because
GC/MS confirmatia ; olied i f clinical and forensic science other than workplace drug

analysis are performed with GC/MS instrumentation. In the first use, the presence
or drug metabolite is determined using concentration thresholds. These thresholds
er scientific criteria or administrative needs. When the threshold concentration, threshold
ratio of amounts, or other defined parameter is exceeded, the compound is deemed to be present or to be
present in nonphysiological amounts. In these cases, the performance of the method and instrument at the
threshold has particular importance. The best-known example of the threshold approach was the
development of specific administrative threshold concentrations and criteria for identification of five

?In the United States, the Division of Workplace Programs, Substance Abuse and Mental Health Services Administration of the
United States Department of Health and Human Services oversees the best-known drug testing program. The US National
Laboratory Certification Program provides guidance for laboratories involved in federal workplace drug testing programs.

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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classes of drugs of abuse for the federal workplace drug-testing program.” In the second situation, the
technique is used to detect the presence of drugs or metabolites at any documentable concentration. For
these nonthreshold compounds, performance criteria for identification may be more important than the
ability to quantify.

GC/MS has gained wider use owing to a combination of improvements in instrumentation and software.
Laboratories that would not have used the technique in the past have found the small, bench-top models

more sophisticated approaches.

3 Standard Precautions

are more comprehensive than universal precautions, whi
blood-borne pathogens. Standard and universal preca

4  Terminology
4.1 A Note on Terminolo

CLSI, as a global leader in itted to achieving global harmonization

wherever possible. Harmonizatio gnizing, understanding, and explaining differences
i ognizes that medical conventions in the global
metrological comn ently in the United States, Europe, and elsewhere; that these

Committee for Stan
and different consen:

ts; and that legally required use of terms, regional usage,
portant considerations in the harmonization process. In light of

4.2 Definitions

accuracy (measurement) — closeness of agreement between a measured quantity value and a true
quantity value of a measurand (ISO/IEC Guide 99)°; NOTE 1: The concept ‘measurement accuracy’ is
not a quantity and is not given a numerical quantity value. A measurement is said to be more accurate
when it offers a smaller measurement error (ISO/IEC Guide 99)°; NOTE 2: The term measurement
accuracy should not be used for measurement trueness and the term measurement precision should not be
used for ‘measurement accuracy,’” which, however, is related to both these concepts (ISO/IEC Guide 99)’;

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 approach is based on the model presented in the
most current edition of CLSI document HSO1—A Quality Management System Model for Health Care. 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 defin w a particular
product or service is provided). The QSEs provide the framework for delivery of any type o uct or service,
serving as a manager’s guide. The QSEs are

Documents and Records Equipment Information Management
Organization Purchasing and Inventory Occurrence Management
Personnel Process Control Assessment—External

and Internal
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M29
Adapted from CLSI document Model for Health Care.
Path of Workflow
A path of workflo cessary steps to deliver the particular product or service that the
organization or entity document GP26—Application of a Quality Management System
Model for Laborator inical¥aboratory path of workflow, which consists of three sequential

ostexamination. All clinical laboratories follow these processes to
laboratory information.

processes: preexaminat
deliver the laboratory’s

aboratory path of workflow steps indicated by an “X.” For a description of the other
ase refer to the Related CLSI Reference Materials section on the following page.

Examination Postexamination

Results reporting

receipt/processing
and archiving

Examination
ordering
Sample transport
Sample
Examination
Results review
and follow-up
Interpretation
Sample
management
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Adapted from CLSI document HSO1—A Quality Management System Model for Health Care.
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Related CLSI Reference Materials*

C24-A3 Statistical Quality Control for Quantitative Measurement Procedures: Principles and Definitions;
Approved Guideline—Third Edition (2006). This guideline provides definitions of analytical intervals,
planning of quality control procedures, and guidance for quality control applications.

C52-A2 Toxicology and Drug Testing in the Clinical Laboratory; Approved Guideline—Second Edition (2007).
This guideline addresses drug testing in the clinical laboratory, both for clinical and forensic purposes, and
pertains to both drugs of abuse and other drugs normally encountered and analyzed by ital laboratories.
The guideline discusses the preanalytical, analytical, and postanalytical consi ns for specimen

EP05-A2 Evaluation of Precision Performance of Quantitative Measurement M

precision estimates with manufacturers’ precision performance claims and
comparisons are valid; as well as manufacturers’ guidelines for establishing claims.

EP06-A Evaluation of the Linearity of Quantitative Measur
Approved Guideline (2003). This document provides guida
during a method evaluation; for checking linearity as part of ro
and stating a manufacturer’s claim for linear range.

EP09-A2 Method Comparison and Bias Estimation
(2002). This document addresses procedurg
design of a method comparison experime

EP17-A Protocols for Determination of
(2004). This document provides
methods, for verifying claimed li

g the lower limit of detection of clinical laboratory
¢ and interpretation of the limits.

M29-A3 Protection of Laboratory Worker ione Acquired Infections; Approved Guideline—
i i provides guidance on the risk of transmission
of infectious ag d body substances in a laboratory setting; specific
precautions for p

materials; and reco ement of exposure to infectious agents.

*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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