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Abstract
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hat will benefit the CLSI readership as well as the volunteers
tional Organization for Standardization guidelines and the most
categories related to performance evaluation testing. CLSI document
ed to adhere to these symbols unless there are strong arguments for

participating on CLSI com
recent CLSI documents.
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Clinical and ute (CLSI). Harmonization of Symbology and Equations. 1st ed. CLSI report EP36 (ISBN
1-56238-90 . tory Standards Institute, 950 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087

a andards Institute consensus process, which is the mechanism for moving a document through
two or more i the health care community, is an ongoing process. Users should expect revised editions of any

ace outdated editions with the current editions of CLSI documents.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 you or 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.

CLINICAL AND
// LABORATORY

STANDARDS

INSTITUTE®


http://www.clsi.org/

EP36, 1st ed.

Copyright ©2015 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 site. T sion to use this
publication in any other manner, e-mail permissions@clsi.org.

Suggested Citation

CLSI. Harmonization of Symbology and Equations. 1st ed. CLS A: Clinical and
Laboratory Standards Institute; 2015.

ISBN 1-56238-906-8
ISSN 2162-2914 Volume 35, Number 11


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

EP36, 1st ed.

Contents
A 01 - Uod SR i
ComMMItEEE MEMDEISNIP. .. c.viitieiiie et ettt sbe e te e be e e et e s be et e sbeeteebesaeeneenreens iii
0T =Y (o TSP PP vii
Chapter 12 INTFOOUCTION ...ttt bbbttt b nn e r e 1
11 ETol 0] o OSSP 1
1.2 B 1011000 ] Fo o Y2 USSR 1
1.3 DocumEeNts CONSUITEA ........oiveiieririeeie e see e ee e BB e ee e eeeeneeneeas 2
Chapter 2: Recommended Symbols and NOtations.............ccoevevvevveenienenenen e 5
2.1 SPACING. . .ve ettt D A
2.2 Use Of ParenthesSes .......oocvvieiviiee e e e
2.3 Multiplication and DiVISION ...........coiiriiineiiieieee e i it
2.4 Reportable INterval ..o s ... 11
Chapter 3: CONCIUSION.......cociiiciiieciciesee e S a i e te e e e sresteeresre e Raresreennenreans 12
Chapter 4: Supplemental Information.............ccoeevvvrver. NG o S e 12
[RCI(=15] 1 [¢1=1:TORURSRRRD SV B, " 13

The Quality Management System Approac
Related CLSI Reference Materials . Qi ... i e 15



EP36, 1st ed.
Foreword

The CLSI documents use statistical symbols and formulas to describe testing procedures and statistical
analyses. Most of these symbols represent mainstream statistical and in vitro diagnostic concepts and
definitions. However, the symbols used in different CLSI documents are sometimes not harmonized.

The purpose of this document is to provide a standardized symbology for use throughout CLSI documents.
This will be a great benefit to the CLSI readership, volunteers participating in CLSI committees, and the
scientific community in general.

logy, symbols, and

The International Organization for Standardization documents as well as the ter
idered in the development

equations used in all of the CLSI Evaluation Protocols (EP) documents were con
of this report. Symbols were grouped based on the evaluation approach they
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Equations, evaluation protocols, operations, parameters, symbol
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Harmonization of Symbology and Equations

Chapter 1: Introduction

This chapter includes:
e Document scope and applicable exclusions

e “Note on Terminology” that highlights particular use and/or variation in use of terms and/or
definitions

e Abbreviations and acronyms used in the document

e Listing of documents consulted in the creation of this report

1.1  Scope

and notations that
models within CLSI

The purpose of this document is to provide recommendatiei
describe concepts, procedures, and test approaches usg
documents.

The intended users of this document are C
guidelines, and related products. It is inte
standardized symbolism and notation by taki
This document is not intended to cover all
procedures used or referenced in C

d staff involved in developing standards,
CLSI documents will converge to a more
e recommendations made in this document.
mbols and operations nor all statistical

1.2 Terminology
1.21 A Noteon Ter

CLSI, as aglobal leader in'sta is,firmly committed to achieving global harmonization wherever
possible. Harmonization is aprogéss of recognizing, understanding, and explaining differences while taking
steps to ide-tmniformity. CLSI recognizes that medical conventions in the global
metrologi

, International Organization for Standardization (ISO), and European
EN) documents; and that legally required use of terms, regional usage,
ines are all important considerations in the harmonization process. In light of
cess focuses on harmonization of terms to facilitate the global application of

and differe
this, CLSI’s consensu
standards and

1.2.2 Abbreviations and Acronyms

NOTE: The abbreviations and acronyms for symbols and equations that are the subject of this report are
included in Chapter 2.

AMI analytical measuring interval

CEN Comité Européen de Normalisation (European Committee for Standardization)
EP evaluation protocols

ISO International Organization for Standardization

JCGM Joint Committee for Guides in Metrology

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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LoD limit of detection

LLQ lower limit of quantitation

LoQ limit of quantitation

RI reportable interval

ULQ upper limit of quantitation

VIM Vocabulaire International de Métrologie (International Vocabulary of Metrology — Basic

and General Concepts and Associated Terms)

1.3 Documents Consulted

Table 1 includes the CLSI EP, ISO, and Joint Committee for Guides in Metrology M) guidelines that

were considered in the development of this document.

Table 1. Standards and Guidelines Used in the Development of This D

Document Code Document Title

CLSI EP05* Evaluation of Precision of Quantitative Measurement Pr
Guideline—Third Edition (2014)

CLSI EP062 Evaluation of the Linearity of Quantitati asurement Proce A Statistical
Approach; Approved Guideline (2003)

CLSI EP09? Measurement Procedure Compari Patient Samples;
Approved Guideline—Third Edj (20

CLSI EP14* Evaluation of Commutabilit Processed Sa ; ved Guideline—Third
Edition (2014)

CLSI EP15° User Verification of Pre@isi DEsfimation of Bias; Approved Guideline—Third

Edition (2014)
CLSI EP178 Evaluation of Detection
Procedures; Approved G

inical Laboratory Measurement
dition (2012)

CLSI EP24’ Assessmen Diagnos of Laboratory Tests Using Receiver

Operating acteristi es; Approved Guideline—Second Edition (2011)
CLSI EP258 Evaluation of Stabili 0 Diagnostic Reagents; Approved Guideline
CLSI EP26° i atWeen-Reagent Lot Variation; Approved Guideline (2013)
CLSI EP28Y0 , and Verifying Reference Intervals in the Clinical

Approved Guideline—Third Edition (2010)

of Measurement Uncertainty in Laboratory Medicine; Approved
012)
ocabulary and symbols — Part 1: General statistical terms and terms
probability (2006)

acy (trueness and precision) of measurement methods and results — Part 2:
ic method for the determination of repeatability and reproducibility of a
standard measurement method (1994)

ISO 11843-1% Capability of detection — Part 1: Terms and definitions (1997)

ISO 11843-2%° Capability of detection — Part 2: Methodology in the linear calibration case (2000)
ISO 11843-3%¢ Capability of detection — Part 3: Methodology for determination of the critical
value for the response variable when no calibration data are used (2003)

ISO 11843-4Y Capability of detection — Part 4: Methodology for comparing the minimum
detectable value with a given value (2003)

ISO 217488 Guidance for the use of repeatability, reproducibility and trueness estimates in
measurement uncertainty estimation (2010)

ISO 80000-1%° Quantities and units — Part 1: General (2009)

ISO 5725-2%3

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 (QMS) approach in
the development of standards and guidelines, which facilitates project management; defines a document structure
using a template; and provides a process to identify needed documents. The QMS 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:

Organization Personnel Process Management Nonconforming Event Management
Customer Focus Purchasing and Inventory ~ Documents and Records Assessments
Facilities and Safety ~ Equipment Information Management ~ Continual Impro

EP36 addresses the QSEs indicated by an “X.” For a description of the other docume
to the Related CLSI Reference Materials section on the following page.

rid, please refer
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Path of Workflow

A path of workflow is the d& gcessary processes to deliver the particular product or service that the

examination, ing and their respective sequential subprocesses. All laboratories follow these
processes s services, namely quality laboratory information.

EP36 ad path of workflow steps indicated by an “X.” For a description of the other
document se refer to the Related CLSI Reference Materials section on the following page.
Examination Postexamination
— j=2] j=2]
(=} = =
5. g g Z 5 25 5 £2 g
= K<) 5} = =1 o <5
g £ 3 5 28 g g3 g g2 2 &
= o o — 1= = n = bt = O cE o
ETD © @ g < IS =9 S N & 3 <
g o = g SE=} < 2 - o ER: 9 g
(7}
¢ A 3 2 N = s = g i
X X X
EP14

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



EP36, 1st ed.

Related CLSI Reference Materials*

EPO5 Evaluation of Precision Performance of Quantitative Measurement Procedures. 3rd ed., 2014. This
document provides guidance for evaluating the precision performance of quantitative measurement
procedures. It is intended for manufacturers of quantitative measurement procedures and for laboratories
that develop or modify such procedures.

EP06 Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical Approach. 1st
ed., 2003. This document provides guidance for characterizing the linearity of a method during a method
evaluation; for checking linearity as part of routine quality assurance; and for determining and stating a
manufacturer’s claim for linear range.

EP09 Measurement Procedure Comparison and Bias Estimation Using Pati , 2013.
This document addresses the design of measurement procedure compati
samples and subsequent data analysis techniques used to determine the bi vitro diagnostic

measurement procedures.

EP14 Evaluation of Commutability of Processed Samples. 3rd ed., 2014. Th

EP15 User Verification of Precision and Estimation of Bias:

EP17 Evaluation of Detection Capability fe
This document provides guidance for eva
laboratory measurement proce i
manufacturers’ detection capab
capability estimates.

k, detection, and quantitation), for verification of
he proper use and interpretation of different detection

EP24 Assessment of t of Laboratory Tests Using Receiver Operating

Characteristic C ent provides a protocol for evaluating the accuracy of
jects when there is some clinically relevant reason to
iver operating characteristic curves and the comparison of two
nce of defining the question, selecting the sample group, and

EP25 iagnostic Reagents. 1st ed., 2009. This document provides guidance
use stability claims for in vitro diagnostic reagents such as reagent Kkits,
EP26 n of Between-Reagent Lot Variation. 1st ed., 2013. This document provides guidance
1 the evaluation of a new reagent lot, including a protocol using patient samples to detect

8 from the current lot.
EP28 tablishing, and Verifying Reference Intervals in the Clinical Laboratory. 3rd ed., 2010.
This ent contains guidelines for determining reference values and reference intervals for

Ive clinical laboratory tests.

EP29 Expression of Measurement Uncertainty in Laboratory Medicine. 1st ed., 2012. 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 inpatient care.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to the
most current editions.

©Clinical and Laboratory Standards Institute. All rights reserved. 15
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See our current educational offerings at www.clsi.org/education.

When laboratory testing quality is critical, standards are needed and
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