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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

Inter|

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC DirecCtives, K

The
adop

Interpational Standard requires approval by at least 75 % of the member bodies.casting a vote.

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

main task of technical committees is to prepare International Standards. Draft Internation
ed by the technical committees are circulated to the member bodies for(voting. Publi

ely with the

Part 2.
Al Standards

cation as an

ect of patent

systems, in
ent).

International

Attention is drawn to the possibility that some of the elements of this document may be the sub

rightg. ISO shall not be held responsible for identifying any or all such patént rights.

ISO 18153 was prepared by the European Committee for Standardization (CEN) in collalporation with
Techhical Committee ISO/TC 212, Clinical laboratory testing ‘and in vitro diagnostic test

accofdance with the Agreement on technical cooperation betiween ISO and CEN (Vienna Agreem

Throyighout the text of this document, read "...this European Standard.." to mean "...this

Standlard...".

For the purposes of this International Standard, the CEN annex regarding fulfiiment of European Council
Direqtives has been removed.
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Foreword

This document (EN ISO 18153:2003) has been prepared by Technical Committee CEN/TC 140 "In vitro diagnostic
medical devices", the secretariat of which is held by DIN, in collaboration with Technical Committee 1SO/TC 212
"Clinical laboratory testing and in vitro diagnostic test systems".

This Euro
standard,
conflicting

f a national

nean-Standard EN_ISO 18153:2003 inrlllding the Amendment shall be gi\/nn the _status

either by publication of an identical text or by endorsement, at the latest by Februar
national standards shall be withdrawn at the latest by February 2004.

y 2004, and

This document has been prepared under a mandate given to CEN by the European Commission and the European

Free Trad

For relatiopnship with EU Directive(s), see informative annex ZA, which is an integralpart of this docum
The International Federation of Clinical Chemistry and Laboratory Medicine (IECC), the European Cor
Laboratory Medicine (ECLM), and the European Diagnostic Manufacturers, Association (EDMA) have
its preparation.

This standard includes a Bibliography.

Annexes A and B are informative.

According
countries

France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norw

Slovakia,

©1SO

b Association, and supports essential requirements of EU Directive(s).

to the CEN/CENELEC Internal Regulations,sthe national standards organizations of
hre bound to implement this European Standard: Austria, Belgium, Czech Republic, Denm

Bpain, Sweden, Switzerland and the United Kingdom.

eNt.

federation of
ontributed to

he following
ark, Finland,
Ay, Portugal,
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Introducti

on

The Directive 98/79/EC on in vitro diagnostic medical devices requires that the metrologically traceability of values
assigned to calibrators and control materials be assured through available reference measurement materials and

reference measurement procedures of higher

prEN 1SO 17

511 on "rrnr‘nahility" has heen elabhaorated which describes a hierarchical order of me

order. Following this concept, the European

Standard
asurement

procedures
involving cat
forms the tog

For the meas
hierarchy of
measuremer
name "katal
followed by
calibrators, g

Enzymes in

concentratiops. The analytical principle of the measurement of‘the catalytic rate of conversion of sub

considerable

concentratiop measurements are only comparable if the” enzyme activities are measured under
Therefore, an enzyme measurand cannot be described only by kind-of-quantity (e.d.

conditions.

concentration), name of enzyme and of system,~but requires also the specified measurement proc

especially th
measuremer
NADH in the

Thus, the pri
to be followe

kind of s
activatol

directior

bnd calibration materials. The general rules expressed in that standard also apply-to
hlytic activity. Whenever possible, metrological traceability should be demonstrated to-the SI
of the calibration hierarchy.

urement of the catalytic activity concentration of enzymes (hereafter called jcatalytic concer

calibrators and measurement procedures is described in the preSent standard. Fd
ts, the definition of the derived coherent Sl unit "mole per second*Cubic metre", given t
per cubic metre" by the General Conference on Weights and Measures, is the top of the
a primary reference measurement procedure to which lewer level measurement p
nd control materials should be traced whenever possible.

blood or other biological fluids can be measured for.diagnostic purposes in terms of the

advantages of speed, low limit of detection, analytical specificity, and low cost. Results

e indicator component of the measured reaction. At the top of the calibration hier
t procedure should be internationally agreed, e.g. ‘creatine kinase measured by the convers
IFCC reference measurementprocedure’.

mary reference measurement procedure is an integral part of the definition of the measurar
d in all detail, e.g..ds eoncerns:

ubstrate (where-the specificity of the enzyme allows this to be varied) and its concentration,
s and theirconcentrations,

of catalysed reaction,

guantities
unit which

tration’), a
r enzyme
he special
hierarchy
rocedures,

ir catalytic
strate has
pf catalytic
the same
catalytic
bdure and
archy, the
ion rate of

d and has

tempera

material
lag time,

reaction

vi

pre-incub

indicator component,

buffer system and pH,

ture,
ation time,

used for starting the reaction,

time.
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The disadvantage of the procedure-dependence of the definition of the enzyme measurand and therefore of the
results of the measurements are well known: problems are caused in external quality assessment (EQA) and in
assessing the transferability of methods; a multiplicity of biological reference intervals exists with the consequent
risk of clinical misinterpretation of enzyme results. The standardization of routine enzyme measurements is
important to laboratory medicine, to improve the clinical utility and comparability of results through the elimination of
existing differences in biological reference intervals.

Two approaches can be considered:

a) the exclusive routine use of a recommended or standardized procedure for each enzyme:

b) calibrgtion of one or more routine procedures by commutable enzyme calibration materials| with values
assigrled by a chosen reference measurement procedure.

The "reconmended procedure" approach (a)) has been pursued vigorously for more than twenty yearg. It has had
considerable success in improving the quality and comparability of enzyme measurements and in disgouraging the
use of analytically unsatisfactory procedures. However, the recommended-procedure-approach to standardization
appears tg have reached the limits of its usefulness. Its disadvantages include: absence of a consensus of choice
among a| number of differing recommendations; intentional or unintentienal modification of r¢commended
procedurep in routine use; unresponsiveness of recommended frocedures to analytical apd technical
improvement; and partly non-adaptability of recommended procedures to preferred automation. As|a change in
routine erlzyme procedures, whether recommended or not, inevitably entails a change of biologital reference
values, it is understandably unwelcome to clinicians.

Improvement of the design and analytical performance’;of enzyme measurements will, and shodld, continue.
However, this should follow the normal practice of development and dissemination of scientific advanges. Attempts
to develog and promote further standardized procedures for universal use are neither practicable nor desirable.

The "reference measurement procedure and.calibration material" approach (b)) has, in contrast, receijed relatively
little attention. Among the objections thatthave been raised are:

1. lack qf stable enzyme reference materials in appropriate matrices to serve as calibrators;

2. dissimilarity between candidate enzyme calibrators and the analyte enzymes in human samples, including
differgnces in isoforms;

3. absence of a censtant inter-procedure ratio between a calibrating (reference) procedure amd calibrated
(routipne) procedure(s), for both the enzyme calibrator and patients' samples containing the anglyte enzyme
(also described as a lack of commutability).

The convgrse of these objections constitutes a list of specifications, both for higher order enzyme reference
materials and for families of measurement procedures between which calibration is proposed. The calibrator should
be stable and have an analyte enzyme that is close in its catalytic properties within its matrix to those of the analyte
enzyme in the routine samples. The procedures themselves should have the same specificity for the catalytic
activity of the target enzyme.

Harmonization of the results of routine enzyme measurements can thus be achieved by selecting a reference
measurement procedure and identifying a family of related procedures for each clinically important enzyme.
Results obtained by any procedure included within such a family will be metrologically traceable to the chosen
reference measurement procedure.

© ISO 2003 — All rights reserved vii
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1 Scope

This European Standard specifies how to assure the metrological traceability of values assigned to calibrators and
control materials intended to establish or verify trueness of measurement of the catalytic concentration of enzymes.
The calibrators and control materials are those provided by the manufacturers as part of, or to be used together
with, in vitro diagnostic medical devices.

The following subjects are outside the scope of this standard:

a) requirements for the design or selection of a reference measurement procedure;

b) quamlities involving mass of enzyme or immunoreactivity of enzymes;

c) contr
meas

d) contr
accef
meas

e) metrd
discri

f) prope

urement procedure, either its repeatability or reproducibility (precision control materials);

bl materials intended for intralaboratory quality control purposes and supplied*with intervals
table values, each interval obtained by interlaboratory consensus (with respect to
urement procedure, and with limiting values that are not metrologically traceable;

logical traceability of routine results to the product calibrator ~and their relations to
mination limit;

rties involving nominal and ordinal scales.

2 Normative references

This Eurd
normative
dated ref
Standard
publicatio

preEN 1S¢
Metrologi

Internatio

Guide to

3 Tern

pean Standard incorporates by dated or undated reference, provisions from other public
references are cited at the appropriate ‘places in the text, and the publications are listed
brences, subsequent amendments to-ar revisions of any of these publications apply to t
only when incorporated in it by amendment or revision. For undated references the latest
h referred to applies (including amendments).

D 17511, In vitro diagnostic medical devices - Measurement of quantities in biologio
Cal traceability of values.assigned to calibrators and control materials: (ISO/FDIS 17511:200.

hal Vocabulary of Basic and General Terms in Metrology, 2" edition, Geneva: 1SO, 1993

he Expression of Uncertainty in Measurement, 1st edition, Geneva:ISO, 199323

ns-and definitions

bl materials that do not have an assigned value and are used only for assessing-the precision of a

of suggested
bne  specified

any medical

ations. These
hereafter. For
his European
edition of the

al samples -

)

For the purposes of this European Standard, the following terms and definitions apply.

3.1
analyte

component indicated in the name of a measurable quantity

1) The abbreviation VIM:1993 is used in this standard

2) This monograph has been prepared simultaneously in English and French by a joint working group consisting of experts appointed by:
BIPM (International Bureau of Weights and Measures), |IEC (International Electrotechnical Commission), IFCC (International Federation of
Clinical Chemistry and Laboratory Medicine), ISO (International Organization for Standardization), IUPAC (International Union of Pure and
Applied Chemistry), IUPAP (International Union of Pure and Applied Physics), OIML (International Organization of Legal Metrology)

3) The abbreviation GUM:1993 is used in this standard

© IS0
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EXAMPLE

In the type of quantity "catalytic concentration of lactate dehydrogenase isoenzyme 1 in plasm

dehydrogenase isoenzyme 1" is the analyte. The long phrase designates the measurand (see 3.5).

3.2

catalytic activity

Ze

a", "lactate

property of a component corresponding to the catalysed substance rate of conversion of a specified chemical

reaction, in a

specified measurement system

apted from IUPAC/IFCC 1995:9.101.3.

In this standard the "component" is an enzyme.

td FIZCN + 1t 2
T T 1T

NOTE1l Ad
NOTE 2
NOTE3 Th
NOTE4 Th
NOTES5 Th
NOTE6 In

e.g. "creatine"|
measured. Thd
indicator subst
as measured 4

3.3
catalytic-actiy
catalytic cong
be
catalytic activ

NOTE1 Ad
NOTE2 Th
=mols™ m'3).
NOTE 3 In
34

commutability
closeness of
measuremen
the quantity i

3.5
measurand
particular qug

[VIM:1993, 2

PATRP-N-C 1t WALl oy b CITWIT SWLLEPN -0 ) +. B Paa-HaE iy 2 oY o + o 2
L.qul ILIL_y huLuIyle leLIVILy TCIULC O U AT AINTiouurit Ur Aavuave Tl Il__yl LA>F] o LUTICTTIUNALIVUTT, OCCT J.J.
e coherent derived Sl unit is "katal" (kat), equal to "mole per second" (mol s'l).
E measurement procedure is an essential element of the definition of the measurand.

in "creatine kinase", the conversion rate of an indicator substance as substrate of a combined
n the measurand should be defined as 'catalytic activity of the enzyme as measured by the conversio
ance in a specified system according to a given measurement procedure’, e;g.\catalytic activity of creg
y the rate of conversion of NADP" in the IFCC reference procedure in human‘serum'.

ity concentration

entration

ity of a component divided by volume of the original'system
apted from IUPAC/IFCC 1995:9.104.2.

P coherent derived Sl unit is "katal per cubic metre" or "mole per second cubic metre" (kat m™
In laboratory medicine, the unit of volume can be chosen to be "litre” (1).

his standard the "component" is an enzyme and the "original system" can be, e.g., the plasma of a blg

of a material
pgreement between thesmdathematical relationship of the measurement results obtained by t

[ routine samples

ntity subject to measurement

61

Mmany instances, instead of the conversion rate of the substrate ascribed in the short pame of the enzyine analyte,

reaction is
N rate of an
tine kinase

pbd sample.

VO

[ procedures for a stated quantity in a given material, and the mathematical relationship obtafined for

NOTE

3.6

See 3.1, Example.

metrological traceability
property of the result of a measurement or the value of a standard whereby it can be related to stated references,
usually national or international standards, through an unbroken chain of comparisons all having stated

uncertainties
[VIM:1993, 6.
NOTE 1

NOTE 2

10]

Each comparison is achieved by a (reference) measurement procedure defined in a calibration transfer protocol.

There are several types of traceability. Therefore the term 'metrological traceability’ is used in the present text.

© 1SO 2003 - All rights reserved
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4  Metrological traceability chain and calibration hierarchy
4.1 Principles
4.1.1 The nomenclature and basic principles of calibration and of metrological traceability of values obtained by

measurement of quantities in biological samples as given in prEN ISO 17511 shall also apply when the analyte is
an enzyme and the measurand is the derived kind-of-quantity "catalytic activity" (or a further derived kind-of-
guantity, e.g., "catalytic concentration” or "catalytic content”). A typical number of levels in a calibration hierarchy is

shown in Fig

which is use
end-user for

NOTE TH
instructions wj
Substance (C

41.2 It is
in descendin
that procedu
the same mg

relative extent in a given system.

NOTE1l Si
specified reag
temperature),
procedures. D
control materi

NOTE 2 Th
substrate in a

experimental g¢vidence is needed to demonstrate that'the same quantity is being measured in the modified procedurd.

4.1.3 In prirn
be required
calibrator.

NOTE Tq
calibration hie

p routine sample.

e term 'primary reference measurement procedure' as used here refers to a fully detailed set of m
hereas the term 'primary method of measurement' as defined by the Consultative Committee for
CQM) is a generic description of a measurement principle or a measurement method cevering various

a prerequisite for the applicability of such a transfer protocol that the measurement proced
g order in the hierarchical scheme measure the same quantity. Therefore, it shall be der
es subordinate to the primary reference measurement procedure ifthe calibration hierarch
asurands, e.g. the catalytic concentration of a particular isoenzyme or a group of isoforms tq

hce the kind-of-quantity catalytic activity is defined by the rate of conversion of a specified sub
tion mixture (specified, e.g., as to substrate concentration, co-factors, volume fraction of analyti
the measurement conditions should be sufficiently simitar throughout the descending order of m
eviations from those reaction conditions that will increase the uncertainty of the result assigned to a
| should be avoided.

e moderate catalytic specificity of some enzymes allows the nature of the substrate to be varied, but if
hierarchically lower measurement procedure*varies from that in the reference measurement procedurg

ciple, the primary reference-measurement procedure and the manufacturer's product cali]
f metrological traceability"to”Sl is to be claimed for the value assigned to a manufacture

reduce uncertainty;it'is desirable to omit as many pairs of consecutive levels (calibrator and prog
archy as practicable.

ure 1. The primary reference measurement procedure shall assign a value to a primary

calibrator

ined by the

basurement
Amount of
brocedures.

ures used
nonstrated
y measure
the same

ktance in a
cal portion,
basurement
Calibrator or

the chosen
b, additional

rator shall
'S product

edure) of a

©180
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measurement procedure
manufacturers  ° /

product calibrator ML

CALIBRATION 4
MATERIAL VALUE ASSIGNMENT x“ PROCEDURE IMPLEMENTATION ug(y)
A definition of —
Sl unit by CGPM
- s T primary reference 2 10s® -
primary / measurement procedure
calibrator 10s2 —
secondary reference 4 ARML, ML —
measurement procedure
> secondary 5 / ARML, ML —
= y ’
= calibrator®
3:3 ——— [ Manufacturers sefected © MLC
8 measurement procedure
= manufacturers 7 / ML
: working calibrator \
é manufacturer’s standing 8 ML
]
o]
)
o
x
|_
L
=

N , ; 10
end-user’s routine Manufacturer

/ measurement procedure and/or end-user
routine sample
\ End-user

End-user

® RESULT

The index numbers correspond to the third place degimal numbers in subclause 4.2. Further explanjations are
found in prEN ISO 17511.

Abbreviation$: ARML Accredited reference measurement laboratory (such a laboratory may be an indepgndent or a
manufacturel's laboratory); BIPM International’ Bureau of Weights and Measures; CGPM General Conference on
Weights and| Measures; 10s International)scientific organizations (e.g. IFCC); ML Manufacturer's laboratory; NMI
National metfology institute.

The symbol dic(y) stands for combined standard uncertainty of measurement.
The horizontal bars at the extreme right under uc(y) are not to scale.

2 In collaboratjion with BIPM,"WMIs, ARMLs, and manufacturers
® The calibratpr can be_an appropriate surrogate reference material or a human sample.

Figure 1 — Extensive calibration hierarchy and metrological traceability to Sl

4.2 Structure

4.2.1 The coherent derived S/ unit of measurement "katal per cubic metre" or "mole per second cubic metre",
symbolized kat m* (= mol s m'3) shall be the top of any calibration hierarchy for catalytic concentration of an
enzyme when a primary reference measurement procedure is available.

NOTE 1  The kind—of-quantity "catalytic concentration" is catalytic activity of component in katal (or mole per second) divided
by volume of (original) system sampled in cubic metres.

NOTE 2  In laboratory medicine, the denominator can be chosen to be "litre", giving the non-coherent derived unit "katal per
litre", symbolized = kat I"* = kat/l = mol s™ I = (mol/s)/l.

NOTE 3  Another, non-coherent unit used is based on the unit for catalytic activity "enzyme unit" (or "international unit"),
symbolized U, with the conversion equation, 1 U = 1 pumol min™ ~ 16,667 x 107 kat. Consequently, 1 U/l ~ 16,667 x 10°° kat/l.

4 © 1SO 2003 - All rights reserved
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of measurement is independent of the measurement procedure.

4.2.2 A primary reference measurement procedure, which by a description of the measuring system, including the
reaction conditions, defines the measurand, especially the enzymatic component, shall preferably be the next level

of a give

n calibration hierarchy, and the first operational level.

The results of measurement shall be given directly as catalytic concentration, e.g. in the derived Sl unit katal per
litre or mole per second litre, or one of its mutiples or submultiples as appropriate.

Each step of the measurement shall be clearly defined so that a standard uncertainty can be estimated. The
function for calculating the value of the output quantity, the measurand, from all input quantities shall be given

explicitly

so that the combined uncertainty can be calculated preferably according to GUM:1993.

NOTE 1
experime

NOTE 2

by the In
primary r
such a pr

NOTE 3
°C insteal
published

423 A
measure

NOTE 1
organizat

NOTE 2
and Testi
Measurer

424 A

more prifnary calibrators (see 4.2/3); The reaction conditions shall be such that the measurand is th

of the pr
and uncq

NOTE 1
one, but 4

NOTE 2
laboratory

The estimation of uncertainty requires that each measurement step is clearly described .and
nt, which is not always the case for automated measurement procedures.

The primary reference measurement procedure preferably should be recommended by international
ernational Federation of Clinical Chemistry and Laboratory Medicine (IFCC). If there lis A0 internati

bcedure for subsequent international endorsement.

The IFCC is currently updating its reference measurement procedures to allew a reaction Celsius tg
i of 30 °C. New 37° C reference measurement procedures for ALT, AST,»CK, y-GT and LDH ha
. A list of primary reference measurement procedures is given in annexé.

primary calibrator shall have its value and uncertainty ofsmeasurement assigned by a pri

The preparation and certification of primary calibration materials should be undertaken on behal
ons.

Examples of primary calibrators are the BCR' ® 4 certified reference materials, developed within th
ng, Infrastructure” of the European Commisssion or by cooperation between the "Institute of Referen
nents" (IRMM) of the European Union@and the "IFCC".. They are listed in annex B.

secondary reference measurement procedure shall describe a measuring system calibra

mary reference measurement procedure. The principles of description as well as of calcul
ertainties given in 4.2:2 shall apply.

For ease of{gperation, a secondary reference measurement procedure can be more mechanized
.2.2, Note 1 stillapplies.

A secondary reference measurement procedure can be described and implemented by a referend
ordy the manufacturer.

controllable by

consensus, e.g.
pnally approved

bference measurement procedure, a national metrology institute or scientific society-«an be encourgged to develop

mperature of 37
e already been

nary reference

ment procedure (see 4.2.2), through a formal interlaboratory certification exercise including evaluation of
commutability.

of international

P "Measurement
e Materials and

ted by one or
P same as that
Ation of values

than a primary

e measurement

4.2.5 A secondary calibrator shall have its value assigned according to a secondary reference measurement
procedure (see 4.2.4).

NOTE 1

NOTE 2

A secondary calibrator can be accompanied by a certificate.

The value assignment can occur in a reference measurement labotory or a manufacturer's laboratory.

4)
of users of

©180
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NOTE 3 A secondary calibrator can be, e.g., a material with a matrix resembling those of the samples of human origin to be
measured by the end-users' routine measurement procedures.

4.2.6 A manufacturer's selected measurement procedure shall define a measuring system which is calibrated by
one or more primary or secondary calibrators when available.

NOTE
4.2.4).

A manufacturer's selected measurement procedure can be a secondary reference measurement procedure (see

4.2.7 A manufacturer's working calibrator shall have its value and uncertainty of measurement assigned by a
secondary reference measurement procedure (see 4.2.4) or directly by a primary reference measurement
procedure (see4-22)yasappropriate—The—calibrationmaterial-shalthave ated-adegtatecommutability as
regards the r¢ference measurement procedure and the procedure to be calibrated (see 5.3).

NOTE A 5 of human

origin to be m¢g

anufacturer's working calibrator can be, e.g., a material with a matrix resembling those of the sample,
asured by the end-users' routine measurement procedures.

4.2.8 The 1 e of the

manufacture

hanufacturer's standing measurement procedure shall be calibrated_ by one or mo
s working calibrators (see 4.2.7) or by metrologically higher types of calibrator.

NOTE asurement

ntities and

A manufacturer's standing measurement procedure is based on a system clase' to that of the routine mq

procedure, bu
influence quan

429 The m
standing mea
material shal
measuremen

4.2.10The e
product calig

can have a lower uncertainty of measurement obtained by smaller_telerance intervals of input qua
tities and by performing replicate measurements.

anufacturer's product calibrator shall have its value and.uncertainty assigned by the man
isurement procedure (see 4.2.8) or by any procedure’of metrologically higher order. The

Ifacturer's
calibration

be adequately commutable for the measurement procedure assigning its value and the routine

[ procedure.

hd-user's routine measurement procedure-shall be calibrated by one or more of the man
rators (see 4.2.9). It shall be the.fnanufacturer's responsibility to demonstrate that tk

Ifacturer's
e routine

measuremen
primary refer

[ procedure measures the same quantity in routine samples for which the procedure is intengled as the
bnce measurement procedure,

5 Validation of metrologically traceable calibration
5.1 Principlg

S

Trueness tra|
procedures in

nsfer shall be ensured by having essentially the same analytical specificities of the megasurement
volved.and by adequate commutability of the calibrators.

NOTE 1  Th 0bject of the use of metrologically traceable calibrators in routine measurement procedures, such fas those of
in-vitro diagnostic medical devices, is to produce a result of measurement of the measurand that is as close as required to that
which would have been obtained if the reference measurement procedure to which the calibrators are metrologically traceable
had been applied to the same samples. Thus, the trueness of results given by a calibrated routine measurement procedure
derives from that of the reference measurement procedure when such is available.

NOTE 2  Depending on the nature of the enzyme analyte and the matrix of the samples, even minor differences in measuring
systems and measurement steps between two measurement procedures can cause differences in specificity.

5.2 Analytical specificity of measurement procedures

5.2.1 Firstly, the properties of the candidate measurement procedures shall be properly described according to
available information to render probable that they measure the same quantity.
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EXAMPLE 1 Alanine aminotransferase (EC 2.6.1.2% ) is influenced by pyridoxal phosphate, and measurement procedures
may a priori be separated in two non-compatible families measuring different types of quantity according to whether or not this
co-factor is a part of the reagent mixture or not.

EXAMPLE 2 a-Amylase (EC 3.2.1.1) has isoforms so that their respective relative catalytic activities should be compared for
each pair of measurement procedures before making them part of a calibration hierarchy.

5.2.2 Secondly, it shall be demonstrated that all the measurement procedures in the vertical calibration hierarchy
have essentially the same analytical specificity. A set of human samples shall be used, typical of the end-users'
types of sample, and having values spanning the measuring interval to the extent practical.

To show essentially the same analytical specificity of two measurement procedures, the ratio between the results

given by|the two procedures on each sample shall be constant within the common measuring-ipterval with a
defined experimental uncertainty.

NOTE All measurement procedures exhibiting the same analytical specificity can be said-to constityte a family of
measurenjent procedures for that quantity.

5.3 Commutability of calibrators

5.3.1 The commutability of the manufacturer's working calibrator(s) shall be~assessed by applying poth reference

measurement procedure and the routine measurement procedure to the<tmanufacturer's working calirator and to a

set of rel¢vant human (routine) samples.

the results of
rent from that

If the mathematical relationship between the results of the reference measurement procedure, x, and
the routine measurement procedure, y, for the human samples is not statistically significantly diffe

found for
demonsti

NOTE 1
outcome ¢

NOTE 2

difference
calibrator(

5.3.2 TN

the manufacturer's working calibrator(s), then cammutability of that calibrator material(s) sh
ated.

If the spread of the points, (X, y), around.the regression line and/or its offset are unacceptable, the
an be a difference in analytical specificity.between the two measurement procedures.

In cases where the mathematical ‘relationship for human samples and the working calibrator is no
can be accounted for by the ‘correction factor or correction function applied to assign value(s)
5). The correction factor or cortection function should be available to users on request.

e validity of the manufacturer's product calibrator, shall be demonstrated by comparing

measureiments, made by beth the reference procedure and the calibrated routine procedure on 8

samples

The sam
distribute

Df a type to which/the routine measurement procedure is intended to be applied.

bles shall\be preferably single-donation and unspiked human samples and shall have val
[ as, practicable over the whole of the specified measuring interval for the type of quantity.

all have been

reason for this

[ the same, the
to the working

the results of
set of actual

les as evenly

Spiking s

I 1 o L ol if o I 1 + + + 1 1
AT Uy UT dimfOWTU T U TT oS Uty Salmprie Tl S TTiatirdr SalTtyrc s,

5.4 Commutability of control materials

If a control material has a value assigned by a measurement procedure different from the routine measurement
procedure, the commutability of the material shall be investigated in the same manner as for a calibration material.

4)
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Annex A
(informative)

List of IFCC primary reference measurement procedures

Here is a list of International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) primary reference
measurement procedures:

1.

Bergn
cataly
oxoglu

Bergm
catalyt
oxogly

Shaw
conce

glutanmyltransferase, EC 2.3.2.2). J Clin Chem Clin Biochem 1983;21:633-46.

Tietz

Part 5.

alkalin
48.

Harde
the m
(ATP:
1989;]

Bais
conce
EC 1.1

Lorent
enzyn
Lab M

eyer HU, Hagrder M, Rej R. Approved recommendation (1985) on IFCC methods for the me
ic concentration of enzymes. Part 2. IFCC method for aspartate aminotransferase) L
tarate aminotransferase, EC 2.6.1.1). J Clin Chem Clin Biochem 1986;24: 497-510.

eyer HU, Hagrder M, Rej R. Approved recommendation (1985) on IFCC methods for the me
ic concentration of enzymes. Part 3. IFCC method for alanine aminotransferase
tarate aminotransferase, EC 2.6.1.2). J Clin Chem Clin Biochem 1986;24:481-95.

LM, Stremme JH, London JL, Theodorsen L. IFCC methods, fer the measuremen
ntration of enzymes. Part 4. IFCC method for y-glutamyltransferase’ [(y-glutamyl)-peptide:z

NW, Rinker AD, Shaw LM. IFCC methods for the meastrement of catalytic concentration
IFCC method (proposed) for alkaline phosphatase(orthophosphoric-monoester phosp
e optimum, EC 3.1.3.1). Clin Chim Acta 1983;135:339F-67F. J Clin Chem Clin Biochem

r M, Elser RC, Gerhardt W, Mathieu M, Sampsen EJ. Approved recommendation on IFCC
easurement of catalytic concentration of enzymes. Part 7. IFCC method for cre
Creatine N-phosphotransferase, EC 2.7.3:2). J Clin Chem Clin Biochem 1991; 29:435
[(3):130-9; JIFCC 1990;2(1):26-35; JIFCC 1990;2(2):80-3.

R, Philcox M. Approved recommendation on IFCC methods for the measurement
htration of enzymes. Part 85 JFCC method for lactate dehydrogenase (.-lactate:NAD" oxi
[.1.27). Eur J Clin Chem Clin)Biochem 1994,32:639-55

z K. Approved recommendation on IFCC methods for the measurement of catalytic con

ed 1998,36:185-203.

es. Part 9. IFCCunethod for a-amylase (1,4-a-D-glucan 4-glucanohydrolase, EC 3.2.1.1),

hsurement of
-aspartate:2-

psurement of
(.-alanine:2-

of catalytic
mino acid y-

of enzymes.
hohydrolase,
1983;21:731-

methods for
atine kinase
-56. JIFCC

of catalytic
doreductase,

centration of
Clin Chem
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