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Foreword

CLSI EP32 provides guidance for in vitro diagnostic medical device (IVD MD) developers to implement metrological
traceability in laboratory medicine and describes the benefits associated with its implementation.

CLSI EP32 aids in interpreting and implementing metrological traceability according to ISO 17511.* It also references
the Interna‘uonal Federa‘uon of Clinical Chemlstry and Laboratory I\/\edlcme (IFCC) recommenda‘uons ol

on traceability concepts. These concepts are explained in general terms in the main te
appendixes.

Establishing, validating, and documenting metrological traceability is p3

international standardization programs or stakeholder organizatiof

Examples of such frameworks are those from the Centers

Reference measurement laboratories operating refe 0 assign values to human samples
(HS) or calibration materials and trueness con ide i i iohest order of reference to

specifically:

+ Metrological tracg

vii
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calibration hierarchies. An introduction to the worked examples is found in Appendix A. The worked examples are
included as Appendixes B through H:

- Appendix B: Worked Example of Glucose in Plasma
- Appendix C: Worked Example of pH in Whole Blood
- Appendix D: Worked Example of Alanine Aminotransferase Catalytic Concentration in Serum

+ Appendix E: Worked Example of Free Thyroxine in Serum

+ Appendix F: Worked Example of Hemoglobin A, _in Whole Blood

+ Appendix G: Worked Example of Human Chorionic Gonadotropin and Immunoglo

GinSerum
+ Appendix H: Worked Example of D-dimer in Serum

NOTE: The content of CLSI EP32 is supported by the CLSI consensus process and does not nec
any single individual or organization.

KEY WORDS commutability

calibration hierarchy measurement uncertainty
calibrator metrological trac

reference meas
procedure

certified reference material
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Implementation of Metrological Traceability in Laboratory
Medicine

© Introduction

1.1 Scope

CLSI'EP32 provides information for implementing metrological traceability according to ISO 1751
the necessary components and their use for in vitro diagnostic medical device
correctly establish, implement, and maintain metrological traceability. CLSI EP3
hierarchies for end-user medical laboratory measuring systems that are metrologi
available measurement procedures (MPs) and calibration materials.

[MU], and analytical performance speoﬁcatlonS [APS]) used in |mplemen ' . However,

1.2 Background

reference material (RM) or reference meas
calibrations, each contributing to the

ational calibrator (ICC)
pbnal harmonization protocol

ble, an IVD MD developer is responsible for defining its internal

masses, and time are used routinely in many aspects of daily life and industry.

nts are often intuitively understood. In contrast, measurements in laboratory

ned with the concentration of molecules frequently present in very low
concentrations am ultitude of other molecules that comprise the human sample (HS) matrix.

ules are rarely measured directly. Instead, measurement signals related to the analyte

S are created through selective chemical reactions to target the molecules of interest. These
reactions can be detected using physical methods, commonly the absorbance or emission of light at specific
wavelengths, voltages, or an electric current as illustrated in Figure 1.

2 © Clinical and Laboratory Standards Institute. All rights reserved.
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© Path of Workflow

Chapters 3 and 4 introduce and explain the concepts of metrological traceability and calibration hierarchies.
Chapter 5 explains the concept and purpose of commutability. Chapter 6 follows the structure of ISO 17511* and
is intended to help interpret how to meet the requirements stated in ISO 17511.* Chapter 6 also details the steps
for establishing and validating metrological traceability (see Figure 2).

v

Subchapter 6.2 The measurand is defined

i
Maximum allowable expanded
Subchapter 6.3 measurement uncertainty is
established

The highest-order referer.

ST P available is identified

Subchapter 6.4  BREKNolENY ci@nes)\

3s CRMs, other RM,
Subchapters 6.5, 6.6 \diCan. as well as MPs,
including . ‘re identified

T

Relevant uncertan.

Subchapter 6. ectimated

The ‘mbined expanded
uncertan alues assigned to
4Sis calcula. 4 and compared with
maximum allowable expanded

~asurement uncertainty

Metrological traceability is
validated

Metrological traceability is

Subchapter 6.9 N ———

Abbreviations: CRM, certified reference material; HS, human sample(s); MP, measurement procedure; RM, reference material; RMP, reference
measurement procedure.

2Three basic symbols are used in this process flow chart: oval (signifies the beginning or end of a process), arrow (connects process activities), box
(designates process activities).

Figure 2. Process Flow Chart?

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