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Abstract

Reference materials are an important requisite for ensuri easurements and, thus, appropriate patient care.
To ensure that a reference material is sui its i its characteristics need to be assessed in a defined manner,
taking all relevant aspects into consi i s information to help material manufacturers in the
production and characterization of commut Is, as well as assist assay manufacturers and laboratorians in the
appropriate use of these materials for calibra sessment of in vitro diagnostic medical devices. Guidance on

inition of the measurand, the intended use of the material, and
other material specifications study designs, data evaluation, and uncertainty assessment is included
that is supplemental to existingg the assessment of homogeneity, stability, and property values. This
document provides a revised @ @, commutability and provides guidance on how to perform commutability
evaluation.

Clinical an itute (CLSI). Characterization and Qualification of Commutable Reference Materials for
Laborator icine; ine. CLSI document EP30-A (ISBN 1-56238-726-X). Clinical and Laboratory Standards
Institute, ite2500, Wayne, Pennsylvania 19087 USA, 2010.

dards Institute consensus process, which is the mechanism for moving a document through
he health care community, is an ongoing process. Users should expect revised editions of any
given document. id changes in technology may affect the procedures, methods, and protocols in a standard or
guideline, users sh ace outdated editions with the current editions of CLSI documents. Current editions are listed in
the CLSI catalog and posted on our website at www.clsi.org. If your organization is not a member and would like to become
one, and to request a copy of the catalog, contact us at: Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail:
customerservice@clsi.org; Website: www.clsi.org.

two or more levels of revie

@D
CLINICAL AND
// LABORATORY IFCC
STANDARDS International Federation

of Clinical Chemistry

INSTITUTE e and Laboratory Medicine


http://www.clsi.org/

Number 12 EP30-A

Copyright ©2010 Clinical and Laboratory Standards Institute. Except as stated below, any reproduction of
content from a CLSI copyrighted standard, guideline, companion product, or other material requires
express written consent from CLSI. All rights reserved. Interested parties may send permission requests to
permissions@clsi.org.

CLSI hereby grants permission to each individual member or purchaser to i production of
this publication for use in its laboratory procedure manual at a single sit rmission to use
this publication in any other manner, e-mail permissions@clsi.org.

Suggested Citation

boratory Medicine;

CLSI. Characterization and Qualification of Commutable Refere
i Standards Institute;

Approved Guideline. CLSI document EP30-A. Wayne,
2010.

Previous Edition:
September 2008

Reaffirmed:
April 2016

ISBN 1-56238-726-X
ISSN 0273-3099

ii


mailto:permissions@clsi.org
mailto:permissions@clsi.org

Volume 30 EP30-A

Contents
AADSTTACT ... ettt n e i
ComMMILtEE MEMBEISNID....c.viiiicc et sttt e s ae e b e st e e aeesbesbeenbesbeeneere e iii
FOTBUWOIT ... bbbt bbb bbb bbb bbbt vii
1 Rl ol ] o TSRS 1
2 INEFOAUCTION ...t
3 Standard PreCautioNS..........covoveiiiiiiie e
4 I 01T T0] [o]0 2SS PPSSTPR

4.1 A Note 0N Terminology ........cocviiiiiiiireee s

4.2 Definitions .......ccoeiiiiieie s

4.3 Abbreviations and Acronyms

5 Qualification Requirements ...........ccocvvvrerernnn.
51 Definition of the Measurand ............
5.2 Intended USE ......coevvvvreiinierienen
5.3 Material Specifications ...................

6 Characterization of Homogeneity, S
6.1 Characterization of HOMOGENEITY . ... i et 9
6.2 Characterization of Stability ... oA ... G oo e 11
6.3 Establishing Trac€aBMIRA. ... 50 ... .S o 14

7 Characterization of Commutability ofiReference Materials ............cooveeviviienieni e 20
7.1
................................................................................. 20
7.2 Logistical€onsiderations, of a’Commutability Validation .............ccccoevvevivicicennen 22
7.3 Validation and Assessing Numerical Relationships..23
7.4 lidate Commutability..........cccooveviiiiiieie e 33
ptance of the Equivalence of the Mathematical Relationship
al Samples and Candidate Reference Materials...........c.ccooevvieienns 34
tability Information ..........cccoceeveiiiiicc 34
8 eference Materials Intended for Immediate Use and/or Limited
................................................................................................................. 36
RETEIENCES ...ttt bt bRt R bRt b e e bRt R Rt bbb e e enean 37
Appendix A. Examples of Value Transfer ProCEAUIES ..........ccvevviiiiiie e 40
Appendix B. Hypothetical Data Set Used for Examples of Procedures for Assessment of
(00000100 V1 v=1 o1 11§V USSP 41
Appendix C. Description of a Mathematical Model Used for Evaluating Commutability of
Reference Materials Using Deming REGIESSION ........ccviiiiriiriiiieiiieisie sttt 42
Appendix D. Procedure for Establishing Commutability of Reference Materials With Native
Clinical Specimens for a Pair of Measurement Methods Using Deming Regression...........cccccceveue.e. 48



Number 12 EP30-A

Contents (Continued)

Appendix E. Cross-Tables to Describe Commutability RESUILS ...........ccooviiiiiiciiiece 51
Summary of Delegate Comments and Subcommittee RESPONSES.........ccvveviieiiierieieiie et 52
The Quality Management SysStem APPrOACH ..........ccviieieiiieeie e 62
Related CLSI Reference MAterialS ...........cccooiieiiiiiiiiii e 63

L
S

Vi



Volume 30 EP30-A

Characterization and Qualification of Commutable Reference Materials for
Laboratory Medicine; Approved Guideline

1 Scope

This guideline provides recommendations for the characterization, assessment of commutability, and
assignment of analyte concentration or activity values to reference materials (RMs) that are used for
calibration and trueness assessment of in vitro diagnostic medical devices. This in s materials such as
the following:

o Certified reference materials (CRMs)

This guideline is not intended to be applied to material peer groups based
on target values determined from participant res atory quality control
programs, control materials used for routine (field duct-specific calibrators,

or noncommutable secondary RMs.

The document integrates existing standard i with new recommendations. References to

existing documents addressing certain aspect cterization and assignment of values are
provided, and new recommendations for asses bility and value transfer procedures are
described.

This document provides information ufacturers in the production and characterization of

s test system manufacturers, EQA or PT providers,
and laboratorians, to as material for a specific measurement procedure or clinical

application.
2

The defi ce material from the Council Committee on Reference Materials of 1ISO
is a “material, sufficiently homogeneous and stable with reference to
has been established to be fit for its intended use in measurement or in
perties. NOTE 1: Examination of a nominal property provides a nominal
property value ated uncertainty. This uncertainty is not a measurement uncertainty. NOTE 2:
RMs with or wit assigned quantity values can be used for measurement precision control whereas
only RMs with assigned quantity values can be used for calibration or measurement trueness control.”

examination of nominal

This CLSI guideline considers only RMs that are commutable with native clinical samples and are to be
used for method calibration, to provide metrological traceability of a measurement result, or as a trueness
control. Consequently, the following two subgroups of RMs are covered.

CRM? is defined as “reference material, accompanied by documentation issued by an authoritative body
and providing one or more specified property values with associated uncertainties and traceabilities, using
valid procedures. EXAMPLE: Human serum with assigned quantity value for the concentration of
cholesterol and associated measurement uncertainty stated in an accompanying certificate, used as a
calibrator or measurement trueness control material.” Metrologically valid procedures for the production

©Clinical and Laboratory Standards Institute. All rights reserved. 1



Number 12 EP30-A

and certification of RMs are given in, among others, 1SO Guides 34% and 35.® ISO Guide 31’ gives
guidance on the contents of certificates.

The other RM subgroup® to be considered here consists of the materials used for direct calibration or
other value transfer operations, or as trueness controls. They are often called ‘analytical standard,’
‘calibration standard,” and so on. But this misperception originates only from a mixing of classification
systems. Basically, calibration materials have to be sufficiently homogeneous and stable as to ensure that
the assigned property value and its uncertainty are valid for any calibration sample used according to the
given specifications. Therefore, they fall under the RM definition given earlier. The term calibrant or
calibrator may be appropriate for this RM subgroup. The necessary additional features of a calibrant in
comparison to the general RM characteristics are a stated property value with a certainty useful for
calibration and metrological traceability of the property value. It appears to be ptable that no formal
“certificate,” which provides the comprehensive information specified i ide, 31 for CRM

samples that have been processed to an RM. The process of crea Ms may include,®ut is not limited
to, pooling of specimens from different donors; applyingme ering, freezing, or
lyophilizing; and chemical treatments such as adding a icrobial agents. Any
of these procedures may change the characteristics @ i ects the results obtained
with a measurement procedure, causing results to g @i C
with the same nominal properties.

The goal of laboratory medicine is that resu ient§ lsamples will be comparable, meaning they

result in the same clinical interpretation inde asurement procedure or laboratory that
performed the measurement.’ Thi i establishing metrological traceability for each
measurement result. The objecti ally traceable calibration is to transfer the
degree of trueness of an RM valu ed by a procedure that is routinely used. Routine

the same higher order urement procedure, should produce numerical values for
clinical samples that are rious analytical methods used in clinical laboratories.
However, this concept re : 0, have interassay properties comparable to the properties
demonstrated samples when measured by more than one analytical method. This

tability.'*!* Fasce et al* first introduced the term commutability in 1973
ibrators and quality control preparations that had measurement results

The concept of,.co ility was originated and first applied to enzyme activity measurements
approximately ago to emphasize that the materials for both internal and external quality control
programs must exhibit properties comparable with those of clinical specimens. It implies that the
relationship between any two analytical procedures for patient specimens would also apply to a
commutable RM. Following this original definition, commutability refers to the ability of an RM to show
interassay properties comparable with those demonstrated by authentic clinical specimens. Although the
concept of commutability was originally applied to enzyme activity measurements, the term
commutability has been accepted and broadly applied to all quantitative measurements. Different
definitions for the term commutability or commutable material have been used, such as

o Ability of a material to yield the same numerical relationships between results of measurements by a
given set of measurement procedures, purporting to measure the same quantity, as those between the
expectations of the relationships obtained when the same procedures are applied to other relevant

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
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 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. The QSEs are as follows:

Documents and Records Equipment Information Management

Organization Purchasing and Inventory Occurrence Management

Personnel Process Control Assessment—External and
Internal

s Improvement

EP30-A addresses the QSEs indicated by an “X.” For a description of the other docu
refer to the Related CLSI Reference Materials section on the following page.
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Adapted from CLSI document HS01 em Model for Health Care.
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Related CLSI Reference Materials*

C37-A Preparation and Validation of Commutable Frozen Human Serum Pools as Secondary Reference
Materials for Cholesterol Measurement Procedures; Approved Guideline (1999). This guideline details
procedures for the manufacture and evaluation of human serum pools for cholesterol measurement.

EP05-A2 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 comparing the resulting
precision estimates with manufacturers’ precision performance claims and determining when such
comparisons are valid; as well as manufacturers’ guidelines for establishing claims.

EP06-A Evaluation of the Linearity of Quantitative Measurement Procedures;
Approved Guideline (2003). This document provides guidance for charactepi
during a method evaluation; for checking linearity as part of routine qualj
and stating a manufacturer’s claim for linear range.

Statistical Approach;
the linearity of a method
d for determining

EPQ07-A2 Interference Testing in Clinical Chemistry; Approved Guideline—Seco i . This'decument
provides background information, guidance, and experimental procedures fo igating, i ing, and
characterizing the effects of interfering substances on clinical chemistry test resu

EP14-A2 Evaluation of Matrix Effects; Approved Guideline— ocument provides
guidance for evaluating the bias in analyte measurem atrix (physiological or

M29-A3 Protection of Laboratory Workers From i i ions; Approved Guideline—
of infectious agents by aerosols, droplets, apflbody substances in a laboratory setting; specific
precautions for preventing the lab gh of microbial infection from laboratory instruments and

materials; and recommendations fo exposure to infectious agents.

X05-R Metrological Traceability and Its | ion; port (2006). This document provides guidance to
manufacturers for establishing and repo ical traceability.

* 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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