CLINICAL AND
LABORATORY

/// STANDARDS 2nd Ed ition

INSTITUTE"®

----------------------------------------------------------------------------------

EP27

Constructing and Interpreting an Er. ¥ Gi._
for Quantitative Measureme .cric 2du s

This gui< [ ‘es recu..wnendations on constructing

g error gric - 2 evaluate the clinical acceptability of
quantitative meas '~ ment procedures, based on the potential
harm that mav = _aused by erroneous measurements with

clinice.! quences.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

A guideline for global application developed through the Clinical and Laboratory Standards Institute consensus process.



EP27-Ed2
June 2022
Replaces EP27-A

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0

Constructing and Interpreting an Error Grid for Quantitative
Measurement Procedures

Anthony Killeen, MD, PhD Adil Khan, MSc, PhD

Paula Ladwig, MS, MT(ASCP) Marina V. Kondratovich, PhD
Nicholas Burn, BASc, MSc Jeffrey E. Vaks, PhD

David Alter, MD Anca Roxana Varlan, PhD
Jeffrey R. Budd, PhD Hubert W. Ves

Paula V. Caposino, MA, PhD Clarke Xu, PhD
Janel Huang

Abstract

© © 0 0 0000000000000 000000000000 0000000000000 0 00000 o 00000000000 o

Clinical and Laboratory Standards Institute guideline EP27—Constrgst or Quantitative
Measurement Procedures explains the function of an error grid, ill amples, and provides
recommendations on constructing and using one. For a given measuls rize the relationship
between measurement errors and clinical managemen ients s uideline covers the process
of creating error grids with multiple error zones and i Y doing so. After error grids

have been constructed, they can be populated with jlure comparison experiment, as
described in this guideline. A candidate meas evaluated by visually comparing
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Foreword
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Error grids are a widely accepted tool for visualizing a measurement procedure’s clinical acceptability. Most commonly,
they have been used to evaluate blood glucose monitor performance, but they can also be used to evaluate other
measurement procedures. As explained in this guideline, error grids illustrate the clinical consequences of measurement
errors, as quantified by differences in results between a candidate measurement procedure and a compggative
measurement procedure.

This guideline provides recommendations on constructing an error grid based on the likely clini
measurement errors. It also explains how to estimate the proportions of resul
grid zone. Additionally, this guideline provides direction on using an error grid t
procedure and provides examples to illustrate these concepts.

Overview of Changes

This guideline replaces the previous edition of the approved guideline, EP i eral changes were
made in this edition, including:

- Adding an initial flow chart that depicts the processes of creaty
- Aligning the guidance with CLSI document EP21* on allowable t0
+ Updating and adding plots to more clearly demonstr,
+ Adding an example plot from an error grid experi
+ Moving error grid construction examples to a i ptial flow chart

NOTE: The content of this guideline is sup
of any single individual or organization.

KEY WORDS

Allowable total er Measurement procedure

comparison

Error grid oneous results
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Constructing and Interpreting an Error Grid for Quantitative
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© Introduction

1.1 Scope

This guideline provides recommendations on constructing and using error grids to evaluate the
acceptability of quantitative measurement procedures, based on the potential
erroneous measurements with clinical consequences. This guideline is intende
manufacturers (collectively referred to as “developers”) and users of quantitative

1.2 Background

An error grid is a graphical tool for interpreting data from an experiment
measurement procedure with a comparative measurement procedure,
Erroneous measurements can lead to diagnostic or therapeutic errogt
constructed, with each zone corresponding to a different level of s€
measurement procedure comparison are plotted on the grid.

are defined as true, so
Bsurement error. The plot

procedure, and the y-axis represents the candidate m
any difference between a true value and a y value is

contains most data points (see the gr
where there should be no data points (se
moderate errors, Zone B (see 14 e 1), where it's acceptable to have a few data points.
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2.6

- Nonreported results: This part of error grid analysis tallies the instances in which the candidate
measurement procedure failed to produce a valid result. The potential for harm from nonreported results
varies, depending on the application. In some cases, patient harm may be likely if a valid result cannot be
obtained within a specified time. In other cases, the delay may be short enough that a repeat result can be
obtained without harm. The error grid summary includes the number of nonreported results but does not
evaluate the associated risk, because doing so requires consideration of additional factors.

Considerations for Zone Placement

Figure 6 is a generic representation of the probability of patient harm in gelation to the

application. For example, the interval from =S to T represents the ATE zone,
be larger or smaller than the interval from 0 to T. Similarly, the interval from -

Potential for harm

Zone A
(ATE) (LER)

Total error

, limits of erroneous results.

een Total Error and Potential for Harm
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Appendix B. (Continued)

150

100

Candidate measurement procedure, units
ul
o
1
*

D

150

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0

© Clinical and Laboratory Standards Institute. All rights reserved. 37




Discover How CLSI Can Improve @
/
Your Organization 7CLS|

The leading source for the latest medical laboratory standards.

CLSI membership letsyou . tly impe . practice
standards used toimprove p. ~ *carev.  "wvide—s* = .ards
you use every day. Membership, ~ ‘des you 4ards
access, volunteering ornartunities, rence in the standards
development pror “ingopy  nities, discounts,
and more.

Discover the bership optior.  “you at clsi.org/join.

Our edu ' ~nal and training programs provide convenient, cost-

effective cc uing education and training resources to help you

advance your | .ofessional development. We have a variety of
sy-to-use, online educational resources and in-person

.~ 11'ngs that make learning stress-free and convenient for you

and your staff.

See our current offerings at clsi.org/global-training.

Ensure high-quality laboratory testing with CLSI standards.
eCLIPSE Ultimate Access™, our complete online library of
standards, makes it easy for you and your staff to quickly

find the CLSI resources you need. Read, search, link, annotate,
bookmark, and share notes with your staff, all within one easy-
to-use platform.

Learn more at clsi.org/eCLIPSE.




PRINT ISBN 978-1-68440-15
ELECTRONIC ISBN 978-1-68440-153-6

EP27-Ed2






