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Abstract

Clinical and Laboratory Standards Institute document EP15-A3—User Verificatice of rrecision and Estimation of Bias;
Approved Guideline—Third Edition describes the verification of precision claims ancizstimation of relative bias for
quantitative methods performed within the laboratory. Included are guidel nes for duration, experimental designs,
materials, data analysis summarization, and interpretation—techniquezadcntable for the widest possible range of
analytes and device complexity. A balance is created in the documenthet: veen the complexity of design and formulae,
and the simplicity of operation. The protocol is designed to be cacmpiated within five working days based on a uniform
experimental design yielding estimates of imprecision and Fias.

Clinical and Laboratory Standards Institute (CLSI). User Verification of Precision and Estimation of Bias; Approved
Guideline—Third Edition. CLSI document EP15-A3 (ISBN 1-55238-965-3 [Print]; ISBN 1-56238-966-1 [Electronic]). Clinical
and Laboratory Standards Institute, 950 West Valle/ Rand, Suite 2500, Wayne, Pennsylvania 19087 USA, 2014.

The Clinical and Laboratory Standzias institute consensus process, which is the mechanism for moving a document through two
or more levels of review by thefhea'th care community, is an ongoing process. Users should expect revised editions of any given
document. Because rapid changas in technology may affect the procedures, methods, and protocols in a standard or guideline,
users should replace outt atea, 2ditions with the current editions of CLSI documents. Current editions are listed in the CLSI catalog
and posted on our website a:www.clsi.org.
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Foreword

Before a laboratory can introduce a new measurement procedure for reporting
results of patient testing, it must evaluate the procedure’s analytical performance. A NOTE:

Typically, laboratories specify the performance required of the procedureandthen .. ... .. ... ... ...
verify that the procedure’s performance meets the specification. Performance
requirements may be defined by regulatory requirements and/or medical
usefulness requirements.

Due to the complex nature of
the calculations in this guidelisie,
it is recommended that the ¢ise®
In this edition of EP15, the user is verifying the manufacturer’s claim for precision, have access to a computémant
and estimating bias, because there is unlikely to be a bias claim to verify. The statistical software, swich as
document development committee felt that it was necessary to keep precision  StatisPro™? methouwevaiuation
and trueness together in one document because the document demonstrates software from,CLS

how to measure both in the same experiment.

Most manufacturers follow CLSI document EPO5* to establish precision claims,
and these claims are relatively easily verifiable using the approach prescribed in
EP15. The committee chose to keep the number of days in the experiment at five,
and to increase the number of replicates per day to five, in order to obtain more
reliable estimates of repeatability and within-laboratory imprecision. The most
complicated calculations were replaced by tables to make calculations easier and
to reduce the opportunities for mathematical errors.

This document is primarily intended for use when an establishec:mecsurément
procedure is initially set up in the laboratory. It may also be used, to werity
performance after corrective action following a failed profigicricy vasting event.
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Instead of manual worksheets,
calculations may be readily
performed with CLSI’s StatisPro?
software or generic spreadsheet
software.

o IMPORTANT NOTE:

In any case, the user must follow
the protocol described as ciasely
as possible in order tq.ob%ain
reliable results.

Overview of Changes

In this revision of EP15, the experiment to demonstrate trueness using
materials with known concentrations was expanded to five days, with
encouragement to work with the same sample materials used in the precision
verification experiment. The intention of the document development
committee was for the user to perform a single experiment to verify precision
and trueness simultaneously. This experiment is designed to produce reliable
estimates of bias between the mean measurand concentration observed by
use of the candidate measurement procedure and the assigned measurénd
concentration of the material. The degree to which the observed bias I-

a measurement of trueness depends on the quality of the measuremuaat
procedure used to assign the measurand concentrations of thé matarial ‘As
with the precision experiment, complicated calculations were repiaced by
tables wherever possible.

Similar to previous editions of the document, the decuniznt development
committee had two principal goals during the dewelopmnt of EP15. One goal
was to develop a testing protocol that is suitabi,for use in the large clinical
laboratory, yet simple enough to be apbliciible in tie point-of-care or physician’s
office laboratory. The second goal was tcy ewalop a protocol that is sufficiently
rigorous to provide statistically valic conclusions for verification studies. The
bias is assessed by a recoverytexpurinienit. Instead of manual worksheets,
calculations may be readily narfczmed with CLSI’s StatisPro? software or generic
spreadsheet software (see':ecofnmendation below).

The committee feels that it is important to provide the interested user with an
explanation of thastatistical procedures that are used in the document. If the
user has access'a Loftware specifically designed to perform the calculations
described i’ the document, such as StatisPro,” a detailed understanding of the
statistics s notnecessary. Flow charts are included to provide the user with
thesnecossary overview of the experiment and data processing. In any case, the
usermust follow the protocol described as closely as possible in order to obtain
Iliakle results.
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Chapter @

Introduction

This chapter includes:

» Document scope and applicable exclusions

» Background information pertinent to the
document content

» Standard Precautions information, as
applicable

» Terms and definitions used in the
document

» “Noteon Terminology” that highlights
particularuse and/or variation in usg-6
terms and/or definitions, whegeapplicable

» Abbreviations and a
document

G
9

wns used in the
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Guideline—Third Edition

This document is not intended
to establish or validate the
precision performance of a
measurement procedure.

Because this document’s
scope is limited to verification
of precision and estimation
of bias, other more rigorous
CLSI protocols (eg, see CLSI
documents EP06,? EP17,* and
EP28°) are employed to validate
the measurement procedure’s
performance against the user’s
needs. CLSI documents EPO5*
and EP09° were developed

to assist manufacturers in
establishing the performance
of a diagnostic device for
precision and trueness,
respectively. (Also, see CLSI
documents EP0O6,? EP17*
EP28,°> and EP10.7) CLSI
document EP107 is intended
for the rapid preliminary
evaluation of precision, bias,
sample carryover, drift, and
nonlinearity.
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Introduction

Scope

This guideline was developed as a protocol for simultaneously verifying a
manufacturer’s claims for precision of a measurement procedure and the
trueness of the measurement procedure relative to the assigned values of
materials with known concentrations.

The precision verification section of the guideline was developed for
situations in which the performance of the procedure has been previously
established and documented by experimental protocols with larger scope
and duration. It has relatively weak power to reject precision claims with
statistical confidence, and should only be used to verify that the procedure
is operating in accordance with the manufacturer’s claims. This document
is not intended to establish or validate the precision performance of a
measurement procedure.

The bias estimation section of the guideline relies on 25 or more
measurements by the candidate procedure, made over five or more days,

to estimate the measurand concentrations of materials with known
concentrations. These estimated measurand concentrations are compared
to the assigned measurand concentrations of the materials to estimate bias.
The observed bias is a measure of trueness if a high-quality measurement
procedure was used to assign the concentrations of the materials.

Because this document’s scope is limited to verification of precision
and estimation of bias, other more rigorous CLSI protocols (eg, see

CLSI documents EP06,> EP17,* and EP28°) are employed to validate the
measurement procedure’s performance against the user’s needs. CLSI
documents EPO5* and EP09° were developed to assist manufacturers in
establishing the performance of a diagnostic device for precision and
trueness, respectively. (Also, see CLSI documents EP06,> EP17,*EP28,°
and EP10.7) CLSI document EP107 is intended for the rapid preliminary
evaluation of precision, bias, sample carryover, drift, and nonlinearity.

One may also note that the EP15 protocol has an implicit assumption:
Namely, that if the estimated precision and bias are acceptable, then the
overall error (eg, total analytical error) of the measurement procedure is
acceptable. This implied model can lead to an underestimation of the total
analytical error® in cases in which other effects are important. Besides
conducting more extensive evaluations mentioned above, one could

also consider performing the protocol within CLSI document EP21.° This
protocol is a direct estimation of total analytical error, and does not rely on
a model.
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