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Abstract
Clinical and Laboratory Standards Institute EP46—Determining Allowab ] or Quantitative
Medical Laboratory Measurement Procedures provides developers (both co i and laboratories
that create laboratory-developed tests) and medical laboratory end users wit els to inform the determination
of allowable total error (ATE) goals and limits. ATE goals and limi e Establishment and
Implementation Stages of the Test Life Phases Model (see CLS! &8 1 ng acceptance criteria for

Validation and Verification Phase performance evaluations

Approaches for determining ATE goals and limits are described
outcomes, the comparison with biological variation
@ measurement procedure (preanalytical,

analytical, and postanalytical) in setting ATE go imi or contributing to the estimate of total error

CLSI EP46 is a resource for many CLSI documents. Before performing a study to estimate an analytical
performance characteristic of a quant rocedure (accuracy, precision, linearity, etc.), acceptance
criteria should be set. These acceptance ed to the ATE goals or limits for the measurand. CLSI EP46
provides approaches for detergad limits and describes their application. CLSI EP46 can be used to set
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Foreword

The determination of analytical quality goals or limits, referred to as allowable total error (ATE), is an essential step in
deciding whether a measurement procedure’s total analytical error (TAE) is acceptable. In CLSI EP46, the term “goal”

is used to describe an aspirational performance that is desirable for optimal clinical utility. In some cases, a goal may
not currently be technically achievable or only achieved by a minority of measurement procedures. A performance
“limit” focuses on the minimally acceptable performance for clinical use. Hence, a limit is a specification. Measurement
procedures that cannot achieve the limit for the minimally acceptable analytical performance for ATE are not considered
suitable for use.

Estimating TAE for comparison with an ATE limit can be accomplished using the approach described in CLSI EP21,% as well

as by other approaches. Without the a priori establishment of acceptance criteria for ATk possible to objectively

selection of the approach taken is of critical importance.

Setting ATE goals and limits should include consideration of the preanaly
referred to as preexamination, examination, and postexamination, respectiv
under evaluation to identify when and where error(s) occur and wig

casurement procedure
auses are random or

ia for informing ATE goals
and limits.? CLSI EP46 recommends that all available relevang i {ion should be taken into consideration
when determining ATE goals and limits. When available, stud AE on clinical outcomes should inform
ATE goals and limits. For example, surveys of clinicia esults in practice can also be helpful.

i Ological variation of the measurand. For

d toxins, this might not be possible. Finally,
generally available information on analyti prformance can be used as a practical
and accessible source for informing ATEli en defined as the highest technically achievable
performance, might be most appropria jational performance goals. For some measurands, it is

ablishing Total Analytical Error and Allowable Total Error Limits) of CLSI
s were made in the writing of this new guideline, including:

limits” as they relate to ATE.

ponents of error and their classification as random or systematic in nature.

+ Updating the list of app es used to determine ATE.
+ Comparing TAE wit surement uncertainty and Sigma metric.

+ Adding content on error budgeting.

« Describing the use of error grid analysis to determine the acceptability of a candidate measurement procedure.

NOTE: The content of CLSI EP46 is supported by the CLSI consensus process and does not necessarily reflect the views of
any single individual or organization.
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Determining Allowable Total Error Goals and Limits for
Quantitative Medical Laboratory Measurement Procedures

© Introduction

1.1 Scope

CLSI EP46 provides guidance for selecting the relevant sources for establishing allowable total error (ATE) goals
and/or limits for quantitative medical laboratory measurement procedures. This guidance is suitable for both

commercial products as well as laboratory-developed tests (LDTs). It is particularly useful for end-user medical
laboratories to set acceptance criteria (ie, limits) for total analytical error (TAE) before perfg
described in CLSI EP21% and can be used to determine acceptability of a measurementf® use to inform
clinical decisions.

The intended users of CLSI EP46 are developers of measurement proce f@eturers
and laboratories that create LDTs), regulatory authorities, and medical lab

Users should learn how to:
+ Describe error and classifications of error as preanalytical, ang ndom or systematic.
« Compare frameworks for applying total error concepts.
+ Consider the multiple sources of error contributing to bias d measurement procedure.

+ Determine ATE limits using models based on cli Gical variation of the measurand,

CLSI EP46 is not intended to provide recom yic sources of ATE limits. It does
not provide guidance on estimating and e i itive measurement procedures, but instead

1.2 Standard Precautions

r specimens might be infectious, all patient and laboratory
gccording to “standard precautions.” Standard precautions are
universal precautions and body substance isolation” practices.

of all known infectious agents and thus are more comprehensive
ended to apply only to transmission of bloodborne pathogens. Published
ss the daily operations of diagnostic medicine in humans and animals while

the laboratory.* For specific precautions for preventing the laboratory

tious agents from laboratory instruments and materials and for recommendations
for the management of eXposure to all known infectious diseases, refer to CLSI M29.>

guidelines are available that d
encouraging a culture of saf
transmission of all kno

1.3 Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization whenever
possible. Harmonization is a process of recognizing, understanding, and explaining differences while taking steps
to achieve worldwide uniformity. CLSI recognizes that medical conventions in the global metrological community
have evolved differently in different countries and regions and that legally required use of terms, regional usage,
and different consensus timelines are all important considerations in the harmonization process. CLSI recognizes

2 © Clinical and Laboratory Standards Institute. All rights reserved.
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© Path of Workflow

Figure 1 shows the process flow chart for setting ATE goals and limits for quantitative medical laboratory
measurement procedures.

The intended use(s) of the
Subchapter 3.2 measurement procedure
is considered

Format for expressing ATE limits
Subchapter 3.2 (measurand units, percent
measurand values) is determine

Sources of systematic and random
Subchapter 3.4.2 error are considered

Available information o' .iical

outcome studies, biolr variation
of the measurand, sta. he art
Subchapter 3.6 (general capability), pu. 1

recommen”’ - and/or.
set by ac .. “regulate
orga dtions,a. lable,

are reviewe.

- U

Subchapter 3. ATE is . mined

Abbreviation: ATE, all
2Three basic symbols
(designates process ac

Figure 1. Setting ATE Goals and Limit

le total error.
ed in thi

(signifies the beginning or end of a process), arrow (connects process activities), box

Quantitative Medical Laboratory Measurement Procedures?

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