This is a preview of "CLSI EP29-A". Click here to purchase the full version from the ANSI store.

Archived Document

This archived document is no longer being reviewed through the CLSI Consensus Document Development
Process. However, this document is technically valid as of June 2018. Because of its value to the laboratory
community, it is being retained in CLSI’s library.

CLINICAL AND
/// LABORATORY
STANDARDS
INSTITUTE® January 2012

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

EP29-A

Expression of Measurement Uncertainty in
Laboratory Medicine; Approved Guideline

This guideline describes a practical approach to assist clinical
laboratories in developing and calculating useful estimates

of measurement uncertainty, and illustrates their application
in maintaining and improving the quality of measured values

used in patient care.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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


https://webstore.ansi.org/Standards/CLSI/CLSIEP29?source=preview

This is a preview of "CLSI EP29-A". Click here to purchase the full version from the ANSI store.

Clinical and Laboratory Standards Institute

Setting the standard for quality in medical laboratory testing around the world.

The Clinical and Laboratory Standards Institute (CLSI) is a not-for-profit membership organization that brings
together the varied perspectives and expertise of the worldwide laboratory community for the advancement of a
common cause: to foster excellence in laboratory medicine by developing and implementing medical laboratory
standards and guidelines that help laboratories fulfill their responsibilities with efficiency, effectiveness, and global
applicability.

Consensus Process

Consensus—the substantial agreement by materially affected, competent, and interested parties—is core to the
development of all CLSI documents. It does not always connote unanimous agreement, but does mean that the
participants in the development of a consensus document have considered and resolved all relevant objections

and accept the resulting agreement.

Commenting on Documents

CLSI documents undergo periodic evaluation and modification to keep pace with advancements in technologies,
procedures, methods, and protocols affecting the laboratory or health care.

CLSI’s consensus process depends on experts who volunteer to serve as contributing authors and/or as participants
in the reviewing and commenting process. At the end of each comment period, the committee that developed

the document is obligated to review all comments, respond in writing to all substantive comments, and revise the
draft document as appropriate.

Comments on published CLSI documents are equally essential, and may be submitted by anyone, at any time, on
any document. All comments are managed according to the consensus process by a committee of experts.

Appeals Process

When it is believed that an objection has not been adequately considered and responded to, the process for
appeals, documented in the CLSI Standards Development Policies and Processes, is followed.

All comments and responses submitted on draft and published documents are retained on file at CLSI and are
available upon request.

Get Involved—Volunteer!

Do you use CLSI documents in your workplace? Do you see room for improvement? Would you like to get

involved in the revision process? Or maybe you see a need to develop a new document for an emerging
technology? CLSI wants to hear from you. We are always looking for volunteers. By donating your time and talents
to improve the standards that affect your own work, you will play an active role in improving public health across
the globe.

For additional information on committee participation or to submit comments, contact CLSI.

Clinical and Laboratory Standards Institute
950 West Valley Road, Suite 2500

Wayne, PA 19087 USA

P: +1.610.688.0100

F: +1.610.688.0700

www.clsi.org

standard@clsi.org



https://webstore.ansi.org/Standards/CLSI/CLSIEP29?source=preview

This is a preview of "CLSI EP29-A". Click here to purchase the full version from the ANSI store.

ISBN 1-56238-787-1 (Print) EP29-A
ISBN 1-56238-788-X (Electronic) Vol. 32 No. 4
ISSN 1558-6502 (Print) Formerly C51-A
ISSN 2162-2914 (Electronic) Vol. 32 No. 4

Expression of Measurement Uncertainty in Laboratory Medicine;
Approved Guideline

Volume 32 Number 4

Anders Kallner, MD, PhD Stanley F. Lo, PhD, DABCC, FACB
James C. Boyd, MD Gene Pennello, PhD

David L. Duewer, PhD David Sogin, PhD

Claude Giroud, PhD Daniel W. Tholen, MS

Aristides T. Hatjimihail, MD, PhD Blaza Toman, PhD

George G. Klee, MD, PhD Graham H. White, PhD

Abstract

Clinical and Laboratory Standards Institute document EP29-A—Expression of Measurement Uncertainty in Laboratory
Medicine; Approved Guideline describes the principles of estimating measurement uncertainty and provides guidance to clinical
laboratories and in vitro diagnostic device manufacturers on the specific issues to be considered for implementation of the
concept in laboratory medicine. This document illustrates the assessment of measurement uncertainty with both bottom-up and
top-down approaches. The bottom-up approach suggests that all possible sources of uncertainty are identified and quantified in
an uncertainty budget. A combined uncertainty is calculated using statistical propagation rules. The top-down approach directly
estimates the measurement uncertainty results produced by a measuring system. Methods to estimate the imprecision and bias are
presented theoretically and in worked examples.
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Foreword

When measurements are repeated, some variation of the results will be observed due to random variation
of the measurement conditions. The differences will be noticeable if the sensitivity and resolution of the
measuring system is sufficient. Therefore, for measurement results to be useful, such result variability
(uncertainty) needs to be quantified so that those performing measurements and those receiving results
have an objective estimate of the quality (reliability) of the results produced. Quantification of the
variability of measurement results also allows a result to be meaningfully compared with the results of
other similar measurements that may have been made at different times using the same measurement
system. The concept of measurement uncertainty provides a theoretical and practical framework for
objectively estimating the reliability of results produced by any given measurement system.

Knowledge of the sources of uncertainty and their relative magnitude may also provide opportunities for
modifying a measurement system to improve the quality of results. Uncertainty estimates at various
analyte concentrations also contribute to determining uncertainty profiles, which can be important in
defining the measuring interval of measurement systems to ensure that the quality of results issued meets
clinical requirements.

This document describes the principles of estimating measurement uncertainty and gives guidance on the
specific issues to be considered for implementation of the concept in laboratory medicine. The concept of
measurement uncertainty and its use in measuring quantities in laboratory medicine is provided for
clinical laboratories and in vitro diagnostic device manufacturers.

Key Words

Bias, bottom-up, measurement uncertainty, precision, top-down, trueness
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Expression of Measurement Uncertainty in Laboratory Medicine;
Approved Guideline

1 Scope

This guideline explains the concept, estimation, and application of measurement uncertainty in the field of
clinical laboratory medicine. The recommendations provided are consistent with the Guide to the
expression of uncertainty in measurement (GUM)' and with the International Organization for
Standardization (1SO) standards concerned with laboratory accreditation.?*

This guideline briefly discusses, but does not fully address, the following nonmeasurement sources of
uncertainty of a measurement result:

¢ Biological variation of the measurand
e Pre- and postmeasurement processes

The guideline discusses the definition of what is intended to be measured, lists sources of measurement
uncertainty, describes the generation of statistical estimates of uncertainties and their combination, and
discusses the use of uncertainty estimates. The guideline applies only to quantitative measurements. In
measurement procedures that are reported in qualitative terms based on a quantitative measurement, the
uncertainty at the threshold(s) for a qualitative interpretation should be considered when making the
qualitative assessment.

This guideline is intended for clinical laboratories and in vitro diagnostic (IVD) device manufacturers.
2 Introduction

Regardless of method, repeated measurements produce different results due to inherent variations within a
sufficiently sensitive measurement procedure. Some knowledge of the result variability expected from a
given measurement system is required if results are to be meaningfully compared with previous results
from the same patient or important clinical decision limits. In addition, evaluation and elimination of bias
in a measuring system relative to the relevant reference material or reference procedure is essential if
results from different laboratories using the same or different measuring systems are to be compared for
the same patient.

Characterization of the variability of repeated measurement results and identification of the factors that
contributed to that variability can provide useful insights into the reliability of results and potential means
for improvement. Existing quality control (QC) and method verification data can be used to define the
performance characteristics of routine measuring systems. This document provides guidance on how
measurement uncertainty can be estimated and used in the field of laboratory medicine. The principles for
expression of measurement uncertainty provided in this document illustrate how the components of
measurement uncertainty can be combined to help estimate the performance characteristics that can be
reliably achieved by the measuring system.

The objectives of this document are to:
o Familiarize the reader with the concept of measurement uncertainty.

o Describe the processes of implementing the concept of measurement uncertainty in laboratory
medicine.

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