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Abstract

uality Control for Quantitative Measurement Procedures:
C, with particular attention to the planning of a QC strategy and
the application of statistical these principles are of interest to manufacturers, this guideline
is intended for use by medi rder to provide a QC strategy that uses control materials that are external
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Foreword

The medical laboratory community has used C24, now in its fourth edition, for more than 20 years. Today,
statistical QC is still critically important to ensure the quality of the results of any laboratory measurement
procedure. The almost universal applicability of statistical QC to quantitative measurement procedures
provides laboratories with an essential quality management tool that can be used to monitor the effects of
many instrument, reagent, environment, and operator variables on the outcome of a measurement process.

The laboratory director is generally responsible for the laboratory QC program. The definition of quality
requirements for the tests being performed is particularly important because laboratory managers,
supervisors, scientists, and quality specialists often use those quality requiremen select and validate
appropriate measurement and control procedures. C24’s approach provides m laboratory scientists
accreditation

The concepts, approaches, and practices discussed in this guideline are interde ould be
carefully studied and considered when developing the specific QC strategy for any procedure,

Overview of Changes

This guideline replaces the previous edition
fourth edition maintains the focus on princip
and assessment that reflect the realities of the

uideline, C24-A3, published in 2006. The
es to laboratory QC design, implementation,
oratory and its role within the health care

Responding to an out-of-control QC event
— Responding to an out-of-control condition
— ldentifying and correcting reported erroneous patient results

NOTE: The content of this guideline is supported by the CLSI consensus process, and does not necessarily
reflect the views of any single individual or organization.

Key Words

Patient risk, quality control, quality control plan, quality control rules, quality control strategy, quality
requirements, Sigma metric

vii
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Statistical Quality Control for Quantitative Measurement Procedures:
Principles and Definitions

Chapter 1: Introduction

This chapter includes:

e Guideline’s scope and applicable exclusions

e Background information pertinent to the guideline’s content
e Standard precautions information
of

e “Note on Terminology” that highlights particular use and/or variation i s and/or

definitions
e Terms and definitions used in the guideline

e Abbreviations and acronyms used in the guid

1.1 Scope

This guideline explains the purpose of statisti tive measurement procedures, describes
i ent procedure, describes the use of QC
material and QC data, and provid a practical QC planning process for medical

laboratories.

The recommendations
guantitative laboratory

ining a statistical QC strategy are applicable to
in all fields of laboratory medicine for which stable control

echanisms that might be part of a measuring system, or qualitative or
ment procedures.

o Define spe rategies that are appropriate for an individual device or technology.

e Describe alternatives to statistical process control, eg, real-time patient-based QC.

e Consider specific legal requirements that may impose different philosophies or procedures on QC
practices (eg, a specific approach for defining quality requirements, specific values for quality
requirements, a specific procedure for determining target values for control materials, or a frequency
and number of QC measurements) defined by government regulation in a specific country or region.

Additionally, there are types of random errors that may affect measurements performed on individual

specimens, rather than a whole group of specimens, and those errors are not detected by a statistical QC

strategy. Such errors may be due to the specific design of a measuring system (eg, effect of specimen

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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viscosity, carryover from a previous specimen, or specimen-specific interferences) or possible operator
errors that affect individual specimens, as well as preexamination errors of specimen preparation, storage,
and transportation. Special QC strategies may be needed to monitor known special vulnerabilities that relate
to a particular device or system design.

1.2 Background

Statistical QC strategies are implemented to monitor a measurement procedure’s performance to detect any
change relative to stable baseline analytical performance. When the actual performance deviates from the
expected model, the QC strategy is designed to alert the laboratorian to a change that may affect medical
decision making and potentially lead to incorrect treatment, delays in treatment, or nt harm. Designing
an effective QC strategy entails determining the magnitude of the change in perf nce that compromises
the usefulness of the measurement procedure results.

There is abundant literature explaining the theoretical and practical bases for ng QC

strategies in clinical chemistry*®; however, the routine practice of statistical QC tanding

how to:

e Plan QC strategies based on the performance of the meas he performance
needed to support the intended medical use of th i i iNg” appropriate control
materials, establishing the expected values for thg ing when to evaluate

results that are suitable for use in medic
e Respond to out-of-control situations.
The prevalence of a broad range i oratory instruments using widely different
measuring principles has complica i gy and the steps necessary for establishing QC

strategies. There are some,hi hat can perform specific, built-in checks that help

statistical QC using samp
outcome of many of the va

measurement of patient specimens is that it monitors the
at occur in the entire measurement procedure.

ted as infectious and handled according to “standard precautions.” Standard
at combine the major features of “universal precautions and body substance
isolation” ard precautions cover the transmission of all known infectious agents and thus
are more compre ve than universal precautions, which are intended to apply only to transmission of
bloodborne pathogens. Published guidelines are available that discuss the daily operations of diagnostic
medicine in humans and animals while encouraging a culture of safety in the laboratory.'® For specific
precautions for preventing the laboratory transmission of all known infectious agents from laboratory
instruments and materials and for recommendations for the management of exposure to all known infectious
diseases, refer to CLSI document M29.!

precautions are guidelin

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

rovement

C24 covers the QSEs indicated by an “X.” For a description of the other documents li
the Related CLSI Reference Materials section.

id, please refer to
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Path of Workflow

A path of workflow is the
organization or entity pro
examination, and postexa
processes to deliver the labore

C24 covers : path of workflow step indicated by an “X.” For a description of the other documents
(ReRelated CLSI Reference Materials section.
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Related CLSI Reference Materials*

EP05 Evaluation of Precision 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.

EPO06 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.

EPO9 Measurement Procedure Comparison and Bias Estimation Using Patie
This document addresses the design of measurement procedure compari
samples and subsequent data analysis techniques used to determin
diagnostic measurement procedures.

mples. 3rd ed., 2013.
Xperiments using patient
en two in vitro

EP15 User Verification of Precision and Estimation of Bias. 3rd ed., 2 i es the
estimation of imprecision and of bias for clinical laboratory quantitative €es using
a protocol that can be completed within as few as five days.

EP23™ Laboratory Quality Control Based on Risk Mana . . . cument provides

EP26 User Evaluation of Between-Reagen iati . document provides guidance
i using patient samples to detect

EP31 Verification of Comparabili i lts Within One Health Care System. 1st ed., 2012.
This document provides guidan omparability of quantitative laboratory results for
individual patients within a healt

M29 i ationally Acquired Infections. 4th ed., 2014. Based

aerosols, droplets, ces in a laboratory setting; specific precautions for preventing
the laboratory transmi

reco jons for the ment of exposure to infectious agents.

* 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. 61
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