1st Edition

EP36

SA

M

PL

E

Harmonization of Symbology and Equations

This report provides a standardized symbology for use throughout
CLSI documents. Use of these standardized symbols is expected to
be of great benefit to the CLSI readership, volunteers participating
in CLSI committees, and the scientific community in general.
A CLSI report for global application.

Clinical and Laboratory Standards Institute
Setting the standard for quality in clinical 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 clinical laboratory
standards and guidelines that help laboratories fulfill their responsibilities with efficiency, effectiveness, and global
applicability.
Consensus Process

E

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
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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.

Appeals Process
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Comments on published CLSI documents are equally essential, and may be submitted by anyone, at any time, on
any document. All comments are addressed according to the consensus process by a committee of experts.
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If it is believed that an objection has not been adequately addressed, the process for appeals is documented in the
CLSI Standards Development Policies and Processes.
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: 610.688.0100
F: 610.688.0700
www.clsi.org
standard@clsi.org
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Harmonization of Symbology and Equations
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Clinical and Laboratory Standards Institute document EP36—Harmonization of Symbology and Equations provides readers with a
list of the most common statistical symbols and formulas to describe testing procedures and statistical analyses. The purpose is to
provide a standardized symbology for use in CLSI documents that will benefit the CLSI readership as well as the volunteers
participating on CLSI committees. Symbols are based on International Organization for Standardization guidelines and the most
recent CLSI documents. They are grouped in different categories related to performance evaluation testing. CLSI document
development committees and working groups are expected to adhere to these symbols unless there are strong arguments for
deviating from these recommendations.
Clinical and Laboratory Standards Institute (CLSI). Harmonization of Symbology and Equations. 1st ed. CLSI report EP36 (ISBN
1-56238-906-8). Clinical and Laboratory Standards Institute, 950 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087
USA, 2015.
The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a document through
two or more levels of review by the health care community, is an ongoing process. Users should expect revised editions of any
given document. Because rapid changes in technology may affect the procedures, methods, and protocols in a standard or
guideline, users should replace 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.
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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.
The International Organization for Standardization documents as well as the terminology, symbols, and
equations used in all of the CLSI Evaluation Protocols (EP) documents were considered in the development
of this report. Symbols were grouped based on the evaluation approach they applied.
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Harmonization of Symbology and Equations
Chapter 1: Introduction
This chapter includes:
Document scope and applicable exclusions



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



Abbreviations and acronyms used in the document



Listing of documents consulted in the creation of this report

1.1

E



Scope
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The purpose of this document is to provide recommendations on harmonized symbols and notations that
describe concepts, procedures, and test approaches used in statistical equations and models within CLSI
documents.

1.2

M

The intended users of this document are CLSI volunteers and staff involved in developing standards,
guidelines, and related products. It is intended that future CLSI documents will converge to a more
standardized symbolism and notation by taking into account the recommendations made in this document.
This document is not intended to cover all mathematical symbols and operations nor all statistical
procedures used or referenced in CLSI documents.

Terminology

1.2.1

A Note on Terminology

SA

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization wherever
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 the United States, Europe, and elsewhere; that these
differences are reflected in CLSI, International Organization for Standardization (ISO), and European
Committee for Standardization (CEN) documents; and that legally required use of terms, regional usage,
and different consensus timelines are all important considerations in the harmonization process. In light of
this, CLSI’s consensus process focuses on harmonization of terms to facilitate the global application of
standards and guidelines.
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
CEN
EP
ISO
JCGM
©

analytical measuring interval
Comité Européen de Normalisation (European Committee for Standardization)
evaluation protocols
International Organization for Standardization
Joint Committee for Guides in Metrology

Clinical and Laboratory Standards Institute. All rights reserved.
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LoD
LLQ
LoQ
RI
ULQ
VIM

1.3

limit of detection
lower limit of quantitation
limit of quantitation
reportable interval
upper limit of quantitation
Vocabulaire International de Métrologie (International Vocabulary of Metrology – Basic
and General Concepts and Associated Terms)

Documents Consulted

Table 1 includes the CLSI EP, ISO, and Joint Committee for Guides in Metrology (JCGM) guidelines that
were considered in the development of this document.

Defining, Establishing, and Verifying Reference Intervals in the Clinical
Laboratory; Approved Guideline—Third Edition (2010)
Expression of Measurement Uncertainty in Laboratory Medicine; Approved
Guideline (2012)
Statistics – Vocabulary and symbols – Part 1: General statistical terms and terms
used in probability (2006)
Accuracy (trueness and precision) of measurement methods and results – Part 2:
Basic method for the determination of repeatability and reproducibility of a
standard measurement method (1994)
Capability of detection – Part 1: Terms and definitions (1997)
Capability of detection – Part 2: Methodology in the linear calibration case (2000)
Capability of detection – Part 3: Methodology for determination of the critical
value for the response variable when no calibration data are used (2003)
Capability of detection – Part 4: Methodology for comparing the minimum
detectable value with a given value (2003)
Guidance for the use of repeatability, reproducibility and trueness estimates in
measurement uncertainty estimation (2010)
Quantities and units – Part 1: General (2009)
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Table 1. Standards and Guidelines Used in the Development of This Document
Document Code
Document Title
CLSI EP051
Evaluation of Precision of Quantitative Measurement Procedures; Approved
Guideline—Third Edition (2014)
2
CLSI EP06
Evaluation of the Linearity of Quantitative Measurement Procedures: A Statistical
Approach; Approved Guideline (2003)
CLSI EP093
Measurement Procedure Comparison and Bias Estimation Using Patient Samples;
Approved Guideline—Third Edition (2013)
4
CLSI EP14
Evaluation of Commutability of Processed Samples; Approved Guideline—Third
Edition (2014)
CLSI EP155
User Verification of Precision and Estimation of Bias; Approved Guideline—Third
Edition (2014)
6
CLSI EP17
Evaluation of Detection Capability for Clinical Laboratory Measurement
Procedures; Approved Guideline—Second Edition (2012)
CLSI EP247
Assessment of the Diagnostic Accuracy of Laboratory Tests Using Receiver
Operating Characteristic Curves; Approved Guideline—Second Edition (2011)
CLSI EP258
Evaluation of Stability of In Vitro Diagnostic Reagents; Approved Guideline
(2009)
CLSI EP269
User Evaluation of Between-Reagent Lot Variation; Approved Guideline (2013)

CLSI EP2911

ISO 3534-112
ISO 5725-213

ISO 11843-114
ISO 11843-215
ISO 11843-316
ISO 11843-417
ISO 2174818
ISO 80000-119

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
Customer Focus
Facilities and Safety

Personnel
Purchasing and Inventory
Equipment

Process Management
Documents and Records
Information Management

Nonconforming Event Management
Assessments
Continual Improvement

Continual
Improvement

Assessments

E
Nonconformin
g Event
Management

Information
Management
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Documents
and Records

Process
Management

Equipment

Purchasing
and Inventory

Personnel

Facilities and
Safety

Customer
Focus

Organization

EP36 addresses the QSEs indicated by an “X.” For a description of the other documents listed in the grid, please refer
to the Related CLSI Reference Materials section on the following page.
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X

X
EP05
EP06
EP09
EP14
EP15
EP17
EP24
EP25
EP26
EP28
EP29

X

Path of Workflow

SA

A path of workflow is the description of the necessary processes to deliver the particular product or service that the
organization or entity provides. A laboratory path of workflow consists of the sequential processes: preexamination,
examination, and postexamination and their respective sequential subprocesses. All laboratories follow these
processes to deliver the laboratory’s services, namely quality laboratory information.
EP36 addresses the clinical laboratory path of workflow steps indicated by an “X.” For a description of the other
document listed in the grid, please refer to the Related CLSI Reference Materials section on the following page.

X
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X

©

Sample
management

Results reporting
and archiving

Postexamination
Interpretation

Results review
and follow-up

Examination
Examination

Sample
receipt/processing

Sample transport

Sample collection

Examination
ordering

Preexamination

X
EP14
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Related CLSI Reference Materials
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 Patient Samples. 3rd ed., 2013.
This document addresses the design of measurement procedure comparison experiments using patient
samples and subsequent data analysis techniques used to determine the bias between two in vitro diagnostic
measurement procedures.

EP14

Evaluation of Commutability of Processed Samples. 3rd ed., 2014. This document provides guidance
for evaluating the commutability of processed samples by determining if they behave differently than
unprocessed patient samples when two quantitative measurement procedures are compared.

EP15

User Verification of Precision and Estimation of Bias. 3rd ed., 2014. This document describes the
estimation of imprecision and of bias for clinical laboratory quantitative measurement procedures using a
protocol that can be completed within as few as five days.

EP17

Evaluation of Detection Capability for Clinical Laboratory Measurement Procedures. 2nd ed., 2012.
This document provides guidance for evaluation and documentation of the detection capability of clinical
laboratory measurement procedures (ie, limit of blank, detection, and quantitation), for verification of
manufacturers’ detection capability claims, and for the proper use and interpretation of different detection
capability estimates.

EP24

Assessment of the Diagnostic Accuracy of Laboratory Tests Using Receiver Operating
Characteristic Curves. 2nd ed., 2011. This document provides a protocol for evaluating the accuracy of
a test to discriminate between two subclasses of subjects when there is some clinically relevant reason to
separate them. In addition to the use of receiver operating characteristic curves and the comparison of two
curves, the document emphasizes the importance of defining the question, selecting the sample group, and
determining the “true” clinical state.
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Evaluation of Stability of In Vitro Diagnostic Reagents. 1st ed., 2009. This document provides guidance
for establishing shelf-life and in-use stability claims for in vitro diagnostic reagents such as reagent kits,
calibrators, and control products.
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EP05

EP26

User Evaluation of Between-Reagent Lot Variation. 1st ed., 2013. This document provides guidance
for laboratories on the evaluation of a new reagent lot, including a protocol using patient samples to detect
significant changes from the current lot.

EP28

Defining, Establishing, and Verifying Reference Intervals in the Clinical Laboratory. 3rd ed., 2010.
This document contains guidelines for determining reference values and reference intervals for
quantitative 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.
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Explore the Latest Offerings From CLSI!
As we continue to set the global standard for quality in laboratory testing, we are adding products and
programs to bring even more value to our members and customers.
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By becoming a CLSI member, your laboratory will join 1,600+ other
influential organizations all working together to further CLSI’s efforts
to improve health care outcomes. You can play an active role in
raising global laboratory testing standards—in your laboratory, and
around the world.
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Find out which membership option is best for you at www.clsi.org/membership.

Find what your laboratory needs to succeed! CLSI U provides
convenient, cost-effective continuing education and training resources
to help you advance your professional development. We have a variety
of easy-to-use, online educational resources that make eLearning
stress-free and convenient for you and your staff.

See our current educational offerings at www.clsi.org/education.

When laboratory testing quality is critical, standards are needed and
there is no time to waste. eCLIPSE™ Ultimate Access, our cloud-based
online portal of the complete library of CLSI standards, makes it easy to
quickly find the CLSI resources you need.
Learn more and purchase eCLIPSE at shop.clsi.org/eCLIPSE-Ultimate-Access.

For more information, visit www.clsi.org today.
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