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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
non-gaovernmental, in liaison with ISO_ also take part in the wark [SO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draftyinternationpl Standards
adopjed by the technical committees are circulated to the member bodies fer ‘voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17593 was prepared by Technical Committee ISO/TC 242,Clinical laboratory testing |and in vitro
diagnostic test systems.
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Introduction

Oral-anticoagulation monitoring systems are in vitro diagnostic medical devices that measure prothrombin
time in fresh, unmodified human blood samples. Prothrombin time is an indicator of the ability of blood to clot.
In vitro diagnostic medical devices for self-testing of oral-anticoagulation therapy are used predominantly by
individuals who have heart valve replacements, or who are suffering from atrial fibrillation or deep vein

thrombosis.

Patients must maintain the level of anticoagulant in the blood high enough to reduce thrq
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onal Standard applies to oral-anticoagulation monitoring systems to be used by-ay persons
Ctives are to establish requirements for oral-anticoagulation monitoring systems that will e

achieve acceptable performance, and to specify procedures for manufacturers and
rties to demonstrate conformance of such systems to this standard.

criteria for oral-anticoagulation monitoring systems were established, based on the state-g
s been shown to offer significant benefit to patients [68], [69]~The criteria are given in ter
racy”, because metrological terms commonly used in International Standards (e.g., truenes
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Clinical laboratory testing and in vitro medical devices —
Requirements for in vitro monitoring systems for self-testing of
oral anticoagulant therapy

1

This

$cope

vitanlin-K antagonist therapy, including performance, quality assurance and userAraining and p
the verification and validation of performance by the intended users under actual®and simulated

use.

This
mon

(INR).

This

iforing their own vitamin-K antagonist therapy, and which report fesults as international norn

nternational Standard is applicable to manufacturers of such systems and those other organ

regulptory authorities and conformity assessment bodies): having the responsibility for as
performance of these systems.

This

The

nternational Standard does not

mertain to in vitro measuring systems for<ceagulation quantities assessing vitamin-K antag
sed by physicians or healthcare providers,

provide a comprehensive evaluation of all possible factors that could affect the performa
gystems, or

address the medical aspects of oral-anticoagulation therapy.

ormative references

ollowing +eferenced documents are indispensable for the application of this documen

refergnces, .only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

International Standard specifies requirements for in vitro measuring systemis)for self-:ronitoring of

ocedures for
conditions of

International Standard pertains solely to prothrombin time measuring systems used by infdividuals for

nalized ratios

izations (e.g.,

bsessing  the

bnist therapy

hce of these

t. For dated
b referenced

ISO

14971, Medical devices — Application of risk management to medical devices

ISO 15198, Clinical laboratory medicine — In vitro diagnostic medical devices — Validation of user quality
control procedures by the manufacturer

ISO 17511, In vitro diagnostic medical devices — Measurement of quantities in biological samples —
Metrological traceability of values assigned to calibrators and control materials
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ISO 18113-1:—"), Clinical laboratory testing and in vitro diagnostic medical systems — Information supplied
by the manufacturer (labelling) — Part 1: Terms, definitions and general requirements

ISO 18113-4:—"), Clinical laboratory testing and in vitro diagnostic medical systems — Information supplied
by the manufacturer (labelling) — Part 4: In vitro diagnostic reagents for self-testing

ISO 18113-5:—"), Clinical laboratory testing and in vitro diagnostic medical systems — Information supplied
by the manufacturer (labelling) — Part 5: In vitro diagnostic instruments for self-testing

IEC 60068-2-64:1993, Environmental testing — Part 2: Test methods — Test Fh: Vibration, broad-band
random (digital control) and guidance

IEC 61010-1
use — Part 1

IEC 61010-2
use — Part 2

IEC 61000-4
Electrostatic

IEC 61000-4

Radiated, raglio-frequency, electromagnetic field immunity test

IEC 61326, £
EN 13532:2(
EN 13612, P
EN 13640, S

WHO Techn
control oral-3

3 Terms

For the purpgses of this document; the terms and definitions in ISO 18113-1 and the following apply.

3.1
accuracy of
closeness of

NOTE1 TH

2001, Safety requirements for electrical equipment for measurement, control and labo
: General requirements

£101:2002, Safety requirements for electrical equipment for measurement, controhand labo
-101: Particular requirements for in vitro diagnostic (IVD) medical equipment

12, Electromagnetic compatibility (EMC)— Part 4-2: Testing and measurement techniqu
discharge immunity test

L3, Electromagnetic compatibility (EMC) — Part 4-3: Testing _and measurement techniqu

lectrical equipment for measurement, control and laboratory use — EMC requirements
02, General requirements for in vitro diagnostic medical devices for self-testing
erformance evaluation of in vitro diagnostic medical devices

fability testing of in vitro diagnostic reagents

cal Report Series, No. 889, 1999, Ahhex 3 — Guidelines for thromboplastins and plasma us
nticoagulant therapy

and definitions

measurement
agreement’between a measurement result and the accepted reference value

eAerm “measurement accuracy”, when applied to a set of test results, involves a combination of rg

atory

atory

ed to

ndom

components a

d-a common systematic error or bias component. (VIM:1993)

NOTE 2

For oral-anticoagulation monitoring systems, accuracy is measured by the extent to which measurements of

blood samples from different patients agree with INR values traceable to a thromboplastin International Reference
Preparation (IRP).

NOTE 3 Adapted from ISO 3534-1:2006, 3.11.
1) To be published.
2 © 1SO 2007 — Al rights re
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3.2
bias of measurement
difference between the expectation of the test results and an accepted reference value

[ISO 5725-1:1994, 3.8]
NOTE Bias is a measure of trueness. [VIM:1993]

3.3
blood

circulating intravascular tissue of the body, consisting of suspended formed elements and fluid plasma and
Susp ndad 'Fr\rmerl alamantc

P C oo oo Cromer

NOTH In this International Standard, the term refers to fresh, nonanticoagulated blood.

3.4
capillary blood sample
blood collected after puncturing minute vessels that connect the arterioles and venules

NOTH Often obtained by pricking a fingertip; capillary blood is usually collected without additives, such as
anticdagulants or preservatives. Therefore, it is inherently unstable.

3.5
control material
subsfance, material or article intended by the manufacturer® to be used to verify the |performance
characteristics of an in vitro diagnostic medical device

NOTE 1  Adapted from EN 375:2001, 3.5.

NOTH 2  Control materials for anticoagulation monitoring may be reactive or nonreactive. A reactive cpntrol material
particlpates in a reaction with the reagent components. A nonreactive control does not react with the reagerjt components,
but mpy provide control functionality through other means, e.g., a simulation of the reaction (see physical coptrol).

3.6
control interval
statigtically justified values specified\as acceptable measured values obtained using a given control material

3.7
healthcare provider
individual authorized to deliver health care to a patient

NOTH In this Intermational Standard, a healthcare provider is an individual, such as a doctor, nurge, technician,
techn|cal specialist-ofappropriate assistant, that provides instruction to a self-testing patient.

3.8
intedrated\functional control
contrpCmaterial that is inherent in a reagent component of a measuring system, intended by the manufacturer
to vefifythe performance of the measuring system

NOTE The integrated functional control is run concurrently with a patient measurement, includes a reactive
component and provides a functional check of the measurement procedure. The integrated control results must be within
a predefined measurement interval for the measured value to be displayed.

3.9

international normalized ratio

INR

patient’'s prothrombin time measurement result, which has been standardized for the potency of the
thromboplastin used in the measurement procedure and expressed relative to a normal population average

NOTE For a discussion of the use of INR, see Poller, et al. [39],

© 1SO 2007 — Al rights reserved 3
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3.10

international reference preparation

IRP

reference calibrator maintained by the World Health Organization

NOTE The IRP for thromboplastin is directly calibrated for potency against the original British comparative
thromboplastin preparations used in the establishment of the INR system.

3.1
intermediate precision of measurement

measurement precision under conditions intermediate between reproducibility conditions and repeatability
conditions

NOTE 1 The concept of intermediate levels of precision is described in ISO 5725-3:1994[5],
NOTE 2  Quantitative measures of intermediate precision depend on the stipulated conditions.

NOTE 3  Infermediate precision provides an indication of the variability that will be experienced by, a-user during fypical
use.

3.12
intermediate precision conditions
conditions where independent measurement results are obtained with the/same measurement methgd on
identical sanmples in the same location, but where other variables, such as operators, equipment, calibrption,
environmental conditions and/or time intervals, differ

3.13
international sensitivity index
I1SI
factor that allows the conversion of a patient's prothrombin time measurement result to international
normalized ratio values

NOTE Far a discussion of the use of ISI and INR, se€-Poller, et al. 301,
3.14
lay person

individual without formal training in a relevant field or discipline
NOTE 1  Adapted from the definition.of “lay user” in EN 376:2002.

NOTE 2 Fqr the purposes of this_International Standard, a lay person is a user of an oral-anticoagulation mon|toring
device who ddes not have specificimedical, scientific or technical knowledge related to oral-anticoagulation monitoring.

3.15
manufacturer’s working calibrator
working measurement standard

standard thgt is“used routinely at the manufacturer's laboratory to calibrate or check material meadures,
measuring instrtlments or reference materials

NOTE 1 Adapted from ISO 17511:2003.

NOTE 2  This applies to a thromboplastin preparation used by the manufacturer during the preparation of a PT reagent
mixture.

NOTE 3  The assigned value of the manufacturer’'s working calibrator is metrologically traceable to that of the IRP.

3.16

manufacturer’s selected measurement procedure

measurement procedure that is calibrated by one or more primary or secondary calibrators and validated for
its intended use

NOTE ISO 17511:2003, 4.2.2 f), shows the manufacturer’s selected measurement procedure in the traceability chain.

4 © 1SO 2007 — Al rights reserved
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3.17

manufacturer’s standing measurement procedure

measurement procedure that is calibrated by one or more of the manufacturer’s working calibrators or higher
types of calibrator and validated for its intended use

NOTE ISO 17511:20083, 4.2.2 h) shows the manufacturer’s standing measurement procedure in the traceability chain.

3.18

measurement procedure

set of operations, described specifically, used in the performance of particular measurements according to a
given method

[VIM11993, 2.5]

3.19
measuring interval
set of values of measurands for which the bias and imprecision are intended to lie within specified limits

NOTH 1 This represents the interval of examination results over which the perférmance characterist|cs have been
validgted by the manufacturer.

NOTE 2  Adapted from VIM:1993, 5.4.

3.20
metrplogical traceability
propIrty of the result of a measurement or the value of a standard whereby it can be relajed to stated
refergnces, usually national or international standards, thr@ugh an unbroken chain of comparisans all having
statefl uncertainties

[VIM{1993, 6.10]

3.21
physjical control system
contrpl device that does not include chémically reactive components and that is intended by the manufacturer
to vefify the performance of the instrument

NOTH 1  The physical control system may be in the form of an electronic device that provides a simulated reaction.

NOTH 2  The physical centrel result must be within predefined limits, in order for the measuring [system to be
consiglered properly functional.

3.22
precision of measurement
closgness of agreement between independent measurement results obtained under stipulated copditions

NOTH 1.\ Adapted from ISO 3534-2:2006.

NOTE 2  The degree of precision is expressed numerically by the statistical measures of imprecision of measurements,
such as standard deviation and coefficient of variation, that are inversely related to precision. Quantitative measures of
precision depend on the stipulated conditions.

NOTE 3  Precision of a given measurement procedure is subdivided according to the specified precision conditions.
Particular sets of extreme conditions are termed “repeatability” (3.26) and “reproducibility” (3.28).

3.23

prothrombin time

PT

time required to clot a blood sample once exposed to a thromboplastin reagent material

© 1SO 2007 — Al rights reserved 5
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3.24

prothrombin time measuring system

measuring system that records the time required for a sample to clot after being exposed to a thromboplastin
or tissue-factor derived reagent

NOTE The system includes the reagent plus the instrument used to record the clotting time.

3.25

reagent

part of the in vitro diagnostic medical device that produces a signal via a chemical or electrochemical reaction,
which allows the quantity to be detected and its value measured in a sample

3.26
repeatability of measurement
precision of measurement under repeatability conditions

NOTE Adapted from I1ISO 3534-2:2006.

3.27
repeatability conditions
conditions where independent measurement results are obtained with the sameimethod of measuremgnt on
identical samples in the same laboratory by the same operator using the same equipment within |short
intervals of time

NOTE 1 Adapted from ISO 3534-2:2006.

NOTE 2  Egsentially unchanging conditions, intended to represent @onditions resulting in minimum variability of
measurement|results.

NOTE 3  Fqr the purposes of this International Standard, “laboratéries” should be interpreted as “locations”.

3.28
reproducibility of measurement
precision of measurement under reproducibility,conditions

NOTE Adapted from ISO 3534-2:2006.

3.29
reproducibility conditions
conditions where measurement fesults are obtained with the same method of measurement on identical
samples in dffferent laboratories)with different operators using different equipment

NOTE 1 Completely changed conditions are intended to represent conditions resulting in maximum variability ¢f test
results.

NOTE 2 Fqr the parposes of this International Standard, “laboratories” should be interpreted as “locations”.

NOTE 3  Adapted from SO 3534-272006-

3.30
secondary reference measurement procedure
measurement procedure that is calibrated by one or more primary calibrators

NOTE The measurement procedure for prothrombin time measurements is sometimes referred to as a “secondary
standard procedure”.

3.31

system accuracy

closeness of agreement of a set of representative measurement results from a measuring system and their
respective reference values

6 © 1SO 2007 — Al rights reserved
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NOTE 1 The term accuracy of measurement, when applied to a set of measurement results, involves a combination of
random error components and a common systematic error or bias component.

NOTE 2  Reference values are assigned by a measurement procedure traceable to a reference measurement
procedure of higher order.

NOTE 3  System accuracy may be expressed as the interval that encompasses 95 % of the differences observed
between the results of the system being evaluated and their reference values. This interval also includes measurement
uncertainty from the measurement procedure used to assign the reference values.

NOTE 4  Adapted from ISO 15197:2003, 3.24.

3.32
truenjess of measurement
closgness of agreement between the average value obtained from a large series of measurement results and
an agcepted reference value

NOTH 1 A measure of trueness is bias (3.2).
NOTH 2  Adapted from ISO 3534-2:2006.

3.33
type ftest
test ¢f one or more samples of equipment (or parts of equipmentXmade to a particular design,|to show that
the design and construction meet one or more requirements of theapplicable standard

NOTH 1 Statistical sampling is not required for a type test.
NOTHR 2  Adapted from IEC 61326:2002.

3.34
user|compliance
ability and willingness of the user of a megasuring system to adhere to and operate within| the defined
specifications of a measurement procedure

3.35
venous blood sample
blood collected after directly puncturing a vein, usually with a needle and syringe, or another collection device

NOTE Venous blood may-be collected without additives such as anticoagulants or preservatives, and if so, will be
inhergntly unstable; vengus blood may also be collected in containers containing additives or preservatives|with the intent
to stapilize specific components.

3.36
volume fraction of erythrocytes in blood
propgrtion ‘of-packed cells in a blood sample

NOTHA1 Expressed either as a fraction, often given as a percentage (conventional) of the S| unit

NOTE 2  Sometimes referred to as “haematocrit”, after the instrument originally used to estimate the volume fraction of
erythrocytes in blood.

© 1SO 2007 — Al rights reserved 7
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4 Design and development

4.1 General requirements

The requirements specified in ISO 13485 apply.

The requirements specified in EN 13532 apply to evaluation of the performance of the oral-anticoagulation
monitoring system.

NOTE Clauses 6 and 8 describe design verification activities, which are intended to provide assurance that the
product has the capability of meeting precision, trueness, safety and reliability specifications. Clause 9 describes design

1 1 HWH H ISP HY S Adad-t a1l that th & otk H 4+
Va|ldatl0n aCt| ST winCharcmeTiuC o pProvigtassurancetrat e Ut viCCTTICC IS tCOSCT TCYUmT CITICTItST

4.2 Measuring interval

The measuripg interval of the system shall be at least 1,0 to 6,0 INR.

4.3 Safety

<

The requirenpents specified in IEC 61010-1 and IEC 61010-2-101 apply.
4.4 Risk management

441 Acdeptability of risks

The manufagturer shall decide upon the acceptability of potentialrisks from knowledge of factors inclyding,
but not limited to, the following:

a) intended use of the product;

b) users’ skills and limitations:

c) protectign against unintentional change of settings (e.g., units reported);

d) likely deyiations from recommended-maintenance, operating and control procedures;

e) influencg of interfering substances:
NOTE  Guidelines for evaluating potentially interfering substances are found in CLSI document EP7125],
44.2 Risk assessment

The requirenpents specified in ISO 14971 apply.

In performing risk assessment, the manufacturer shall consider

a) severity of the consequences of an undetected failure (e.g., potential harm to the patient),

b) probability of occurrence of a mistake (e.g., insufficient sample volume or incorrect reagent unit
placement), and

c) probability of the system failing to detect the mistake (e.g., deficient internal instrument sensors).
NOTE 1 This International Standard does not specify levels of risk acceptability.

NOTE 2 Guidelines for identifying potential hazards from the use of “unit use devices” are found in CLSI document
EP18 [271,

NOTE 3 Risk management includes risk analysis, risk evaluation, risk reduction and risk control.
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4.5 Ergonomic and human factor aspects

The design of the oral-anticoagulation monitoring system shall take into consideration relevant ergonomic and
human factors including, but not limited to, the following.

a) User aspects:
— selection;

— training;

+ compliance.
b) Wse environment:

+— temperature;

— humidity.

c) $ystem properties:

4+ shock resistance;

+ stability of reagents.
d) Wser interface:

+— ease of operation;

4+ ease of maintenance;
+— protection from typical “wear and{ear” that might be encountered in the use environment;
-+ readability of reported results;

-+ fault conditions and efrar'messages;

-+ unambiguous messages to the user (e.g., “low battery” or “low result”) rather than only “lpw”;

-+ user verifieation of proper system function.
4.6 | Quality-assurance and risk controls

4.6.1 General

Quality assurance of oral anticoagulation monitoring systems consists of multiple elements. See Annex E for
descriptions of the various elements of quality assurance that may apply.

The manufacturer shall provide device-specific risk control measures, as required by the risk management
plan. The requirements specified in ISO 14971 apply.

The risk control measures, including any limitations, shall be described in the instructions for use and the
training program as appropriate.

Risk control measures shall address the education and training of users and healthcare providers (see
Clause 7), as well as the following elements.

© 1SO 2007 — Al rights reserved 9
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4.6.2

Measurement verification

Each measurement reported by the oral-anticoagulation monitoring system shall be verified internally by the
measuring system.

The nature and extent of internal verification to be performed by the measuring system shall be determined by

the results of

NOTE Iti

4.6.3

the risk analysis.

s desirable that the use of out-of-date reagents be prevented.

Control of system performance

The manufag
The control g
Control mate

If a physical
physical cont

Before each
check, using

Control mea
is used, whe
may be repl3

Actions to bg

4.6.4 Ver
The manufadg

Verification n

turer shall provide a control procedure and instructions for the use of control materials.
rocedure shall be validated. The requirements specified in ISO 15198 apply.
rial may consist of a liquid control, an integrated control or a combination of both-

control is used (e.g., a check strip), the manufacturer shall provide \instructions for wh
rol shall be run on the instrument.

measurement of a blood sample, a measurement verification shall be made by a monitof
an internal or external physical control system.

surements using liquid control materials shall be performed each time a new package of rea
h an unexpected result occurs, and as required by logal regulations. Alternatively, liquid co
ced by an integrated functional control.

taken when controls are out-of-range shall be @iven in the instructions for use.

fication of self-testing performance

turer shall recommend a proceduré for users to verify the acceptability of self-testing results

en

self-

jents
htrols

nay be based on a comparison.between results obtained by the user and a healthcare provigler at

specified intgrvals. An interval of six maonths or less is recommended. With new self-testers, more freguent
intervals may be necessary to verify thetechnique, e.g. monthly.

4.6.5 Evgluation of user compliance in following the manufacturer’s and the physician’s

instruction

The manufafturer shall\recommend, in the instructions for use for the healthcare professional, sujtable
procedures for monitoring and evaluating user compliance with the manufacturer's and the physig¢ian’s
instructions.

4.7 Metrological traceabitity

The requirements specified in ISO 17511 shall apply to the manufacturer’s process for calibrating the oral-
anticoagulation monitoring devices.

The measurement results of the manufacturer’s selected and/or standing measurement procedure shall be
traceable to those of the WHO manual tilt-tube measurement procedure using an International Reference
Preparation (IRP) of thromboplastin ([44] in the Bibliography).

NOTE 1 The WHO tilt-tube measurement procedure uses fresh, citrated plasma, whereas devices for self-testing use
fresh, untreated blood. Calibration of the devices involves parallel measurement of fresh plasma and blood from the same
patients. In this case, the blood samples are the calibrator.
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If the manufacturer’s standing measurement procedure uses blood, then calibration of the procedure against
the WHO IRP and tilt-tube method shall occur through parallel measurement of blood and plasma. Calibration
of the end-user’s routine measurement procedure shall use blood.

If the manufacturer’'s standing measurement procedure uses plasma, then plasma shall be used to calibrate
the procedure against the WHO IRP and tilt-tube method. Parallel measurement of plasma and blood shall
occur during calibration of the end-user’s routine measurement procedure (e.g., using the same lot of
reagents).

The traceability chain should include as few steps as practical, to minimize combined standard measurement
uncertainty.

NOTH 2  An example of a traceability chain for a typical factory-calibrated oral-anticoagulation mohitoring system is
shown in Annex B, Figure B.1. The illustration of a full traceability chain is taken from 1ISO 17511;20083, [Figure 5. This
example is not intended to represent the only possibility of a suitable traceability chain.

Control measures shall be implemented within each step of the calibration process, in ordef to monitor,
asses$s and control drift and variability.

NOTH 3  The process capability index (Cpk) can be used to define and detect(unacceptable drift. Se¢ bibliographic
refergnce [40].

Calibration of the manufacturer’s standing measurement procedure’shall be verified at predefined intervals
against the manufacturer’s selected measurement procedures. 1IS©/15193 and 1SO 15194 may be used as
guidgs.

The manufacturer's working calibrator may be a representative panel of fresh capillary or enous blood
samples, that span the measuring interval to ensure<’commutability of the calibrator betwegen reference
meagurement procedures. Manufacturers should define the procedure and the time period during which the
fresh{samples may be used.

5 |nformation supplied by the manufacturer

5.1 | General requirements

The information supplied to users by the manufacturer shall be clear and concise, using plain t¢rms that are
readily understood by a lay(person.

The ipformation shall be-well organized and easy to read.

Symxols and illustrations should be used where appropriate. Symbols shall conform to |International
Standlards. If symbols are used for which no standard exists, the symbols shall be described withip the text.
The Ianguage(s) of the country in which the oral-anticoagulation monitoring system is distributed $hall be used.
AdditjonaNanguages are optional.

The content of instructions for use shall be understandable by persons without a scientific or technical
background.

Instructions for use shall include a revision number, or the year and month of issue.

5.2

Labels for the oral-anticoagulation monitoring instrument

The oral-anticoagulation monitoring instrument shall be identified by labels including, as a minimum, the
following information:

a)

b)

name or trade name of the manufacturer and address of the manufacturer;

product name or designation (this information shall directly appear on a label affixed to the device);

© 1SO 2007 — All rights reserved
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c)

d)
e)

f)

intended use, including a statement that the device is an in vitro diagnostic medical device for self-
measurement, as well as information regarding the reagents to be used with the device;

lot or serial number appearing directly on a label affixed to the device;

conditions for storage and handling, if appropriate;

a reference to the user manual or instructions for use.

Where appropriate and allowed by regulations, information on the label should take the form of symbols.
Symbols shall conform to applicable regulations and International Standards. All symbols shall be described in

the informati

5.3

The requirenments specified in ISO 18113-5 apply.

Instructions for use of the oral-anticoagulation monitoring system

Ll T 1 43 Lot P H $ 4
PIToSUpPpPmcU- Wit T iU Ul ar-armiouayguiatior T TToT oty ot ariret .

hall be accompanied by instructions for use, which shall include the following“information:

- trade name and address of the manufacturer, the name and addréss of the distribu
le, and how to access help;

r in vitro diagnostic medical devices marketed in the European Unign,/Directive 98/79/EC [34] requir
ress of an “authorized representative” if the manufacturer is not lecated in the European Union.

hame or designation;
use of the device;
iple of the measurement procedure;

turer's standing measurement proeedure and/or reference material designated by
turer to evaluate performance characteristics;

amples used by the manufactuter for calibration (e.g., blood or plasma);
reagents to be used;
ment procedure to-béfollowed when using the device, including:

sequence of steps to prepare the instrument for the measurement, to execute the measure
uding the volume and recommended appearance of the sample) and to maintain the instrum

sequence of adjustment (e.g., use of a number, code strip, code chip), measuremen
ication, and the allowed time intervals between them;

or, if

bs the

the

ment
ent;

and

measurement units reported by the device for the INR values (e.g., percent);

— advice on how to proceed when error messages, unexpected results or results outside the specified
measuring interval are generated by the instrument.

environmental conditions (e.g., temperature and relative humidity) in which the system may be used;

procedure to be followed by the user in adjusting the device, if applicable;

detailed user control procedures, including identification of the control material to be used to assure that
the oral-anticoagulation monitoring system is operating properly, the importance of performing the control
procedures, and advice on how to proceed if control results are not acceptable;

The system §
a) name o
applicab
NOTE Fd
name and add
b) product
c) intendeg
d) the pring
e) manufag
manufag
f) type of s
g) specific
h) measurg
— the
(inc
— the.
veri
— the
i)
j)  detailed
k)
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P)

q)

The ipstructions for use shall state what actions to take if the verifi€éation indicates an invalid resul

5.4

The reagents and control material shall be identified by:a label or labels.
The requirements specified in ISO 18113-4 apply,

In adfition, the following information shall-b&sincluded on the label(s):

a)

b)

c)

Warnling statements-should be included on the label concerning:

d)

e)

ISO 17593:2007(E)

type of sample to be used, as well as any special conditions of collection and pretreatment;

precautions to be taken to reduce the risk of infection (e.g., from prior use of the instrument or improper

disposal of biohazardous materials);

precautions to be taken to prevent system damage (e.g., from electrostatic discharge, ma

gnetic fields,

and heat, humidity, shock and other external influences or other environmental conditions, as applicable

(see Clause 5 in IEC 61010-2-101:2002);

description and explanation of any symbols used on labels and in the instructions for use;

el ' ry la ‘ol lo $lo £ Ll | PR Lali
JullarmioT O aCLliviTTU DT TanRTIT Uy UTCUSTT aS a LUTTSTYHUTTILVT UT UTCS TTSUT TTTUTauny.

+ a reference to the instructions given by a healthcare provider, and a warning notto
these instructions on the basis of the result without consulting the healthcare provider;

-+ advice on how to proceed if the result is questionable to the user;

+ indication of how the monitoring system alerts the user when the result is outside
measuring interval (e.g., error messages, fault notifications);

information on the safe disposal of the system and its components; where appropriate.

Labels for the reagents and control material

indication of the period of time during which the reagent shall be used after the first of
immediate reagent container, ‘€xpressed as months and/or days;

lreference to the instructions for use;

e instrument specified to be used with the reagents.

easlirement results;

deviate from

he specified

.

ening of the

:Lse of thevreagents with the specified oral-anticoagulation monitoring instrument to promote reliable

dafe diepneal of the rn:\gnnfc after use.

The language(s) of the country in which the reagents and control materials are distributed shall be used,;
additional languages are optional.

5.5

Instructions for use for reagents and control material

Reagents and control materials provided for use with an oral-anticoagulation monitoring system shall be
accompanied by instructions for use.

The requirements specified in ISO 18113-4 apply.

© 1SO 2007 — All rights reserved
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In addition, the following information shall be included in the instructions for use:

a) an indication of how to access help from the manufacturer and/or distributor;

b) the instrument specified to be used with the reagents and control material;

c) the ISl of the reagent;

d) the storage conditions (e.g., temperature, humidity, exposure to light);

e) a warning statement (for reagents) concerning the need to tightly seal the cap of the immediate container

to protectreagent strips or sensors from exposure to air;

f) the mea
g) the perf
percent

on the s
h) any intg
i) the mes
stateme
procedu
j) the mea
— the

— the

k) a detailéd control procedure and control materials to be used to verify that the oral-anticoagu

monitori

Required infq
the instrume

the reagents.

instructions f|

6 Safety

6.1 Gene

suring interval, indicating the upper and lower limits within which INR results are reported;

brmance characteristics stated in language that is understandable by the intehded use
hgreement of the reported INR values with the reference measurement procedure’shall be k
udies in Clauses 8 and 9,

surement procedure used to evaluate the performance characteristics of the system, @
ht describing the metrological traceability of measurement results to a reference measure
re or reference material of higher order;

surement procedure to be followed including:
sequence of steps to prepare the reagents and execute the measurement;

fiming between the individual steps, if applicable;

ng system is operating within its performance specifications.
rmation regarding reagents and/or control materials may be included in the instructions for U
ht or system if the manufacturer of the instrument or system is the same as the manufactu

If there is a change (n this information, the changed information shall be placed i
br use for the reagents:-

and reliability testing

al requirements

6.1.1 Prorocol

; the
ased

rfering substances, sample conditions (e.g., haemolysis, icterus, [ipemia) or physioldgical
conditiofs (e.g., changes in peripheral circulation) known to affect the accuracy-of results;

nd a
ment

ation

se of
rer of
n the

Safety and reliability testing shall be performed by the manufacturer according to a written protocol. The
protocol shall, as a minimum, specify the test designs, including the number of instruments, reagent units and
replicate measurements per instrument, and the data analysis procedures and acceptance criteria. The results

of the safety

Specified tes

and reliability testing shall be documented in a report.

ting requirements are minimum requirements.

For performance tests, the protocol shall include a statistical rationale for the test design.

NOTE 1 The tests described in 6.2 to 6.8 are type tests.

NOTE 2  The tests described in 6.9 to 6.12 are performance tests.

14
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6.1.2 Instruments and reagents
Instruments and reagents selected for testing shall be representative of routine production units.
For type tests, at least three instruments shall be used in each test.

For performance tests, at least ten instruments shall be used in each test.

6.1.3  Acceptance criteria

Acceptance criteria for bias and repeatability for the performance tests in 6.10 to 6.13 should be derived from
the dystem accuracy criteria in 8.6.1. The rafionale for the acceptance criteria shall be docunjented in the
protogol.

The ¢ral-anticoagulation monitoring system shall either pass the acceptance criteria ineach tegt protocol or
the system shall be rendered nonfunctional and shall not display a numerical INR result;

Failufes to meet acceptance criteria shall be investigated.

6.2 | Protection against electric shock

The fequirements specified in IEC 61010-1:2001, Clause 6, apply.

6.3 | Protection against mechanical hazards

The fequirements specified in IEC 61010-1:2001, Clause @;-apply.

6.4 | Electromagnetic compatibility
The fequirements specified in IEC 61326 apply:

In adfition, the requirements specified i Annex A apply.

6.5 | Resistance to heat

The fequirements specified in [EC 61010-1:2001, Clause 10, apply.

6.6 | Resistance to‘moisture and liquids

The fequirements,specified in 11.1, 11.2 and 11.3 of IEC 61010-1:2001 apply.

6.7 | Protection against liberated gases, explosion and implosion

The ) ified in 13.1 1 13.2.2 of IEC 61010-1:200 |

6.8 Instrument components

The requirements specified in 14.1, 14.4, 14.5 and 14.6 of IEC 61010-1:2001 apply.

6.9 Performance test

The performance test shall be performed before and after each determination of mechanical resistance to
shock, vibration and impact (see 6.10) and protection against exposure to temperature and humidity levels
(see 6.11 and 6.12). Pass/fail criteria shall be based on the effect of the challenge on system bias and
repeatability.
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Prior to each performance test, the oral-anticoagulation monitoring instrument shall be equilibrated to
23 °C + 2 °C. The manufacturer's recommended control material or a suitable alternative should be used for

the performa

nce tests.

It may be difficult to separate the variability due to sample and reagent components from the variability due to
instrument components. This should be taken into consideration when designing the test and developing
acceptance criteria.

A check strip, which simulates a reagent strip after reaction, or other suitable control material, may be used to
verify that system performance has not been affected.

NOTE
In this case, tH

The order of

The average
difference co

a) Bias: the
the chal
b) Repeatd
the reps

criteria f

measurement of test samples shall be specified in the protocol.

INR value and repeatability SD shall be calculated before and after each,¢hallenge, an
mpared to the acceptance criteria.

difference between the average INR value after the challenge and thelayerage INR value b
enge shall be calculated and compared to the acceptance criteria fof<bias.

bility: the square root of the difference between the repeatability,variance after the challeng
atability variance before the challenge shall be calculated’/ahd compared to the accep
Dr repeatability.

6.10 Mechanical resistance to shock, vibration and impact

6.10.1 Vib
Perform the
Perform the

After vibratio

ration test protocol
performance test described in 6.9.
ibration test as specified in 8.3 of IEC'60068-2-64:1993.

n testing is complete, repeat the performance test.

The requirenpents specified in 8.3 of IEC' 60068-2-64:1993 apply.

6.10.2 Drop test protocol

To verify res
Perform the

After drop te

stance to damage from dropping, perform the baseline performance test as specified in 6.9.
rop test-as specified in 8.2 of IEC 61010-1:2001.

5ting is complete, repeat the performance test.

d the

efore

b and
ance

The requirements specified in 8.2 of IEC 61010-1:2001 apply.

6.11 Temperature exposure limits

6.11.1

High-temperature test protocol

Perform the performance test as specified in 6.9.

Place the ins

trument in an environmental chamber that can be monitored for internal temperature.

Increase the temperature to 50 °C + 2 °C and leave the instrument at this temperature for 8 h in the chamber.

16
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Remove the instrument from the environmental chamber, and allow it to cool to a temperature of 23 °C + 2 °C
and repeat the performance test.

For those systems in which the reagents are an integral component of the instrument and cannot be
separated from the device, the high-temperature exposure conditions shall be limited to the use conditions

speci

fied by the manufacturer.

6.11.2 Low-temperature test protocol

Perform the performance test as specified in 6.9.

Place

Decr
cham

Allow
cond
cham
For t

sepa
spec

6.12
Perfd
Place
Stabi
Leav

Tran
temp

Asse
abso
apprd

Repe

6.13

the instrument in an environmental chamber that can be monitored for internal temperature

ber.

the instrument to reach a temperature of 23°C +2 °C in the environméntal cham
ensation from the moist outside air contacting the cold instrument. Remove the instrum
ber and repeat the performance test.
hose systems in which the reagents are an integral componenty*of the instrument an

rated from the device, the low-temperature exposure conditions’ shall be limited to the us
fied by the manufacturer.

Humidity-exposure test protocol

rm the baseline performance test as specified in 6.9.

the instruments in a temperature- and humidity-controlled chamber.

ize the relative humidity (RH), noncondensing to 90 % + 3 %, and the temperature to 32 °C
b the instruments in the chamber fer 48 h at the specified temperature and humidity.

sfer the instruments from/the chamber to ambient conditions of relative humidity <
erature of 23 °C + 2 °C, and wait 15 min.

ssment of the degree and effects of moisture absorption is the purpose of this test. A
ach ambient during the 15 min delay, but complete equilibration is not required.

at the performance test.

Reagent storage and use testing

pase the temperature to — 20 °C + 2 °C and leave the instrument at this temperature for 8 h in the

per to avoid
ent from the

d cannot be
e conditions

2 °C.

B0 % and a

ANy moisture

bed by the deviCe)during the time in the chamber is intentionally retained. The temperature should

Conditions for the storage, use and transport of reagents and control materials shall be defined and verified.

Stability of reagents and control materials through the expiration dates shall be demonstrated. The
requirements specified in EN 13640 apply.

7 Training and education programs

71

Training of healthcare providers

The manufacturer shall design and validate a training program for healthcare providers. The training program
shall educate healthcare providers in the proper use of the system, patient selection and patient education.

©1S0
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The training program for healthcare providers shall include recommended patient selection criteria and a
description of user characteristics likely to predict success in using the system.

The predictive user characteristics should include
— ability to understand the concept of oral-anticoagulant therapy and its risks,

— willingness to perform oral-anticoagulation self-testing and participate actively with a healthcare provider
in documentation and information exchange for therapy adjustment,

— sufficient manual dexterity and visual acuity, and

— demonsjrated patient compliance.

In cases where the patient does not meet the criteria, the training program should advise that measurements
may be carrig¢d out by trained relatives or other third parties who meet the selection criteria.

7.2 Education of patients and other users

The manufagturer shall establish and provide an education program for patients and_ether users of the dgvice.
The program| shall include the following elements:

— basic infprmation about blood clotting and anticoagulation therapy;

— explanafion of “prothrombin time” and INR results;

— explanatfion of the patient-specific individual therapeutic interval;

— training |n skin puncture and prothrombin time self-testing;

— tasks of jusers and healthcare providers in oral-anticoagulation self-testing;

— recordkgeping by the patient and healthcare provider;

— description of control procedures and system self-checks;

— emphasis on the proper interpretation\of control results;

— actions pecessary when controlresults are not within the target limits;

— protocol|for communication-between patients and healthcare providers;

— actions pecessary when-results are not within the individual therapeutic interval;
— action n¢cessarnyivthe event of additional diseases, emergencies or accidents.
The educatipn-_program shall provide sufficient technical knowledge regarding the general concept of

oral-anticoadulant fhnr:\py and shall teach practical skills to perform prothrombin time inf_fnefing and_control
procedures.

An evaluation of the user’s ability to perform self-testing properly shall be made on completion of the
education program.

The evaluation should include a practical test of technical proficiency and/or a written test of comprehension.
NOTE 1 Periodic re-evaluation of users to assess compliance and verify continuing competence may be advisable.

The manufacturer shall provide a method for documentation of successful completion of the education
program by the user.

NOTE 2  The training may be documented by the manufacturer or the healthcare professional.
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8 System performance verification

8.1

General

System performance verification studies shall be conducted as part of the manufacturer's design control
system to demonstrate that the oral-anticoagulation monitoring system meets specifications for trueness,
precision and system accuracy.

The requirements specified in ISO 13485 apply.

8.2

Factq
unce

Thes
the d
proce
impre

NOTE
addre

NOTE

dependent on user technique and valid only for INR values betweeny1,0 and 4,5. Attempts to develop a

have
meas

8.3

The
shall
Statig
criter|
inar

All cq
be re

The
mant
meas

-Contributors to-measurement-uncertainty
inty

rs that affect the accuracy (precision and trueness) of INR results and contribute~te T
'tainty shall be identified and taken into consideration when designing the verification' protocq

e factors include intra-individual biological variability, measurement uncertainty of the assig
plibrator (lack of a higher-order reference material and limitations of the WHO reference 1
dure), factor sensitivity differences, reagent lot-to-lot differences, reagent instability and 1
cision.

1 Specificity with respect to interfering substances and effects of isolated coagulation factor defici
ssed in the system performance verification studies.

2 The designated reference measurement procedure, the WHO tilt-tube method, is difficult to ¢

hot been successful. The reference measurement procedure and calibrator can contribute significant
Lirement uncertainty of prothrombin time measurements.

System performance verification study.

Eystem performance verification study_shall be performed according to a written protocol.
as a minimum, specify the experimental details, data analysis procedures and accept
tical designs, including the numbers.'of instruments, reagent units, sample replication ang
a, shall be justified in the protocol. The results of the performance verification study shall be
eport.

mponents of the system\sélected for evaluation, including instruments, reagents and acce
presentative of the praduct intended for sale.

bral-anticoagulation’monitoring system shall be adjusted prior to the verification study, acc
facturer’s instructions (e.g., via coding, chips). No adjustments shall be made betwsg

heasurement

I(s).

ned value of
heasurement
neasurement

Encies are not

erform, highly
true calibrator
y to increased

The protocol
hnce criteria.

acceptance
documented

5sories, shall

pording to the
en replicate

urements, anless the manufacturer’s instructions specify an adjustment before each measufement.

The hanufaGturer's recommended control procedures shall be performed prior to each verification study.

The

inique nature of prothrombin time measurements, the characteristics of the specific self-te

sting system

and

he Instablility of the samples shall be taken INt0 account when designing experimental

verifying system performance.

protocols for

The appropriate sample for each verification study is specified in 8.4 and 8.5. An alternative sample may be
used to evaluate specific variables (e.g., instrument-to-instrument precision) if equivalence to fresh capillary
blood is demonstrated.

NOTE 1 Although individuals taking vitamin K antagonist are the intended users of the device, the protocol requires that
samples from a group of individuals not taking vitamin K antagonist be included in the study for the purpose of verifying
acceptable accuracy (precision and trueness) throughout the measuring interval, including below the therapeutic interval.

NOTE 2 Trained operators may perform the system performance verification studies. Lay persons perform the system
performance studies described in Clause 9.

© 1SO 2007 — Al rights reserved 19


https://standardsiso.com/api/?name=7c11a6b619ce3bcc0d4ce97f31c0d6e3

ISO 17593:2007(E)

8.4 \Verification of measurement precision

8.4.1 General

The measurement precision of the anticoagulation monitoring system used in self-testing shall be verifi
actual or simulated conditions of use.

ed in

The repeatability and intermediate precision of measurement shall be verified against performance criteria
derived from the system accuracy criteria in 8.5. The acceptance criteria shall be documented in the protocol.

Analysis of variance is the preferred statistical method to use when multiple factors are evaluated. Choices of

number of iffstruments, reagent lots and replicates for precision testing should be based on the sourd
variability obfained from the results of the analysis of variance.

NOTE1  Rgfer to ISO 5725-1 [3! for general principles regarding the evaluation of precision of a measaremient m
The definitions and concepts of repeatability, reproducibility and intermediate levels of precision‘-are descrih
ISO 5725-1, I$0 5725-2 and 1SO 5725-3 [4]. [5]. [6],

Because precision verification requires departure from the routine measurement procedure, such as t

es of

bthod.
ed in

bking

multiple megdsurements from one or more samples, the data should be checked-dgainst objective validity

criteria to defect effects of sample instability.

NOTE 2  Only limited verification of the reproducibility of INR measurements can)be made directly over time, across

multiple lots, gnd across multiple analysts owing to the instability of blood samples. The accuracy verification (see
designed to inplude the uncertainty due to these variables.

NOTE 3  Syrrogate samples (e.g., control samples) and alternative.‘€valuation approaches may be necess
estimate the cpntribution of specific variables. Such evaluations are an essential part of design verification, but since
designs tend tp be device-specific they are outside the scope of this-lnternational Standard.

8.4.2  Verffication of measurement repeatability

8.4.2.1 General

Measuremert repeatability shall be evaluated from duplicate samples of capillary blood. To approx

3.5) is

bry to
study

mate

repeatability ponditions, both samples shall*be taken and measurements made within a short period of time.

The rationalg for the experimental design shall be documented in the protocol.

NOTE  Refgr to ISO 5725-2 (8 fop guidelines for determining the repeatability of a measurement procedure.

8.4.2.2 Samples

The repeatapility werification study shall be performed with fresh capillary blood samples from at
30 patients receiving vitamin K antagonist therapy, and at least 15 individuals not receiving therapy

least
The

patients shall be selected so that INR values span the measuring interval of the system. with at
15 patients in each of the intervals specified in Table 1.

Two samples shall be taken from each patient by skin puncture (e.g., two separate fingersticks).
The INR value of each sample shall be determined using the oral-anticoagulation monitoring system.

The volume fraction of erythrocytes in blood (haematocrit) shall be within 0,35 to 0,50 L/L (35 % to 50 %).

least
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Table 1 — INR intervals for verification of measurement repeatability

Interval INR values
Nontherapeutic Below 2,0
Low therapeutic 2,0t0 3,0
High therapeutic 3,1t04,5
NOTE Surrogate sample materials may be used in place of actual patient samples for testing the high therapeutic

interval.

8.4.2|3 Instruments and reagents
Meagurement repeatability may be verified using one or more instruments and one on.more rgagent lots. If

more| than one instrument or reagent lot is used, the experimental design shall allow-analysis ofl repeatability
withif a single instrument and/or within a single lot (e.g., analysis of variance procedure).

8.4.3| \Verification of intermediate measurement precision

8.4.3|11 General

The yerification of intermediate measurement precision shall be conducted in normal conditions of use (i.e., by
an infividual user across multiple days with the same instrument).

Manyfacturers shall utilize analysis of variance to determine the significant sources of measurement
unceftainty to include in the intermediate precision testing. The rationale for the experimental dgsign shall be
documented in the protocol. As a minimum, manufagturers shall include the components of unceftainty due to
lot-toflot, instrument-to-instrument and day-to-day.
Intermediate measurement precision shall be verified across the measuring interval of the instrument.

NOTE Refer to ISO 5725-3 for guidelines)on determining intermediate measurement precision.

8.4.3|11.1 Samples

Intermediate precision shall"be verified using control materials in the low therapeutic interval (INR 2,0 to 3,0)
and the high therapeutic interval (INR 3,1 to 4,5).

Control materials shall be prepared according to the manufacturer’s instructions for use. Stability of control
samples over the.evaluation period shall be validated.

8.4.3|1.2 _Instruments and reagents

At lepsthten instruments shall be selected to verify the intermediate measurement precision| of the oral-
anticoagulation monitoring system.

The verification study may be performed on a single lot of reagents if data are available that demonstrate that
intermediate precision (including repeatability) is not significantly dependent on the reagent lot. Otherwise,
multiple lots shall be used and the experiment shall be designed to include lot-to-lot variability. The number of
lots used shall be justified (minimum = 3).

A lot or part of a lot shall be examined. If a complete lot is not available, the part and status of the material
shall be recorded.

Reagent units shall be taken from at least ten vials or packages. The verification protocol shall ensure that
data from the different variables (e.g., lot, instrument) are not confounded.
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8.4.3.2 Verification procedure

The minimum design to verify intermediate precision over multiple days requires one measurement per day of
each sample for 10 days for each of ten instruments.

The procedure may be modified to accommodate multiple reagent lots. The reagent units shall be taken from
the same vial/package for each sample.

8.44

8.44.1

Prior to anal
(e.g., transcr
eliminated wi

Sample instability, expressed as a drift in results, can be identified through statistical, analysis of
sample’s rep|

INR, the
may be
the rang
steps:
1) Cal
2) Cal
3) Obt
4) For
Dug

5) For
5%
2,5
repl
dup
NOTE 1 Du

which may be

22

For the fepeatability data, calculate the Duplicate Range Limit from all of the data. If precision is rela
n the Duplicate Range Limit will also depend on INR as larger differences between replicates

For inteqmediate precision, use all of the data to calculate the data exclusion limit. This limit is based

Data analysis

Data validity

As precision usually decreases with the INR, it*should be expressed as a coefficient of variation

thout cause (i.e., for statistical reasons alone).

icate results. The following guidelines apply.

bxpected at higher INR values. The rationale for this limit is based on the statistical distribut
e and also depends on the precision of the system. The limit'is calculated by following

tulate the difference between the duplicate measuremeénts for each sample.

culate the average result for each sample.

each patient sample, multiply the average result by the CV and then by 4,2. This value
licate Range Limit for that patient.

example, suppose that two.results for a patient are 2,4 and 2,6. The average is 2,5. If a

is used as an estimate for within-patient precision, then the duplicate range lin
< 0,05 x 4,2, or 0,525./Since the actual difference is 0,2, it would be accepted. If the
cates were 2,2 apd\2;8, then the average would still be 2,5, but this difference would exceq
icate range limit:

plicate differences exceeding the Duplicate Range Limit have a 99,7 % probability that they are invalid
due to sample instability or drift ([40] in the Bibliography).

sis, data shall be evaluated to identify errors and evidence of sample instability. Obvidus lrrors
ption errors, insufficient sample volume) should be documented and corrected. No data may be

each

ed to

on of
hese

hin an estimate of within-sample precision from a different study or from the system specifications.

CV).

s the

CV of
nit is

two
d the

data,

ona

run of 10 samples and is designed to detect either a high or low outlier. This value is calculat¢d by
following these steps:

For

each sample, calculate the average and standard deviation (SD) from the run of 10.

Also determine the minimum and maximum value from the run of 10.

Calculate the following statistics: (Maximum — Average)/SD and (Average — Minimum)/SD.

Take the larger of the two numbers. This represents the possible suspect point.

If th

e result of step 4 is larger than 2,48, then the suspect exceeds the Data Exclusion Limit.
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Data values exceeding the Data Exclusion Limit have a 99 % probability that their extreme value is not due to

the basic imprecision of the system. They should be considered as outliers. They represent cases of extreme performance
that would not be expected in normal use ([41] in the Bibliography).

NOTE 3

The following requirements apply to data exclusion.

Guidelines for identifying outliers are found in ISO 5725-2:1994 [%] and in CLSI document EP5 [24],

Data determined to be statistical outliers shall not be discarded. Data analysis shall be performed and

results reported with and without the outliers included.

Fer—repeatab Hity-
Both measurements shall be considered invalid and shall not be used in repeatability calcula

or intermediate precision, a trend exceeding the acceptable limit indicates sample i
easurements using the sample shall be considered invalid and not be used in calculations.

a procedural mistake or instrument malfunction occurred during testing, ‘an investiga
¢onducted to determine the cause. The investigation and its conclusions) shall be docum
eport.

If a cause is found, the outcome from the affected sample shall be’considered invalid and
sed in calculations.

[Data rejected for cause (e.g., confirmed analyst error) may.be replaced with new measuremg

vithout the data in question.

8.4.4]2 Repeatability analysis

The

average, standard deviation and coefficient of variation for repeatability shall be calg

documented statistical procedures.

The

following information shall be teported for each set of samples:

le instability.
ions.

nstability. All

ion shall be
ented in the

shall not be

nt results.

If a cause cannot be determined, data analysis shall-be performed, and the results repofted with and

ulated using

nd maximum

e method of

a) grand average of the observed INR values;
b) repeatability standard-deviation with 95 % confidence interval and value interval (minimum a
alues) and coefficient of variation (CV) for each set of INR values;
c) summary of\any invalid data identified and excluded from statistical analysis, including th
ipentification and the results of the investigation;
d) rleferences to the statistical analysis procedures.
NOTE To compute the SD of the values of measurement or reference system (m/r), only ranges are ne

n 2

1
8Dy, = 2_nZ(x1i _xzz')

i=1

(Reference [36] in the Bibliography)

eded.

To obtain a confidence interval for o2 or o, use is made of the fact that nsd?/ 2 is distributed as chi-square with
2n — n = n degrees of freedom.
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Therefore, an upper (1 — «) confidence limit (u/) is given by:

ul(c?,)

n-sdtz/,

2
Zn;a

ul(at/r) = \[ul(atz/r)

8.443

Intermediate precision analysis

The average, standard deviation and coefficient of variation for intermediate precision shall be calculated for

each sample

Analysis of fariance (ANOVA) is the preferred method for data analysis for intermediate precision:

The following

identification and the results of the investigation;

a) granda
b) intermeg

for INR
€c) summar
d) referenc
8.5 \Verifis
8.5.1

System accu

The system
effects (impr

NOTE The

The measurgment procedure Used as a basis for system accuracy verification shall be of higher metrol

order than th
shall be linkdg

The requirenpents speeified in EN 13612 apply.

Gengral requirements

using documented statistical procedures.

information shall be reported for each sample:
erage of the observed INR values for each sample;

iate precision standard deviation with 95 % confidence interval and coefficient of variation
alues from each sample;

y of any invalid data identified and excluded from statistical~\anhalysis, including the meth

es to the statistical analysis procedures.

cation of system accuracy

racy shall be verified in actual or simulated conditions of use.

accuracy verification study shall be designed to include systematic effects (bias) and ra
bcision) that would be experienced by an individual user in anticipated conditions of use.

relationship of accuracy to\trueness and precision is discussed in ISO 5725-1.

;

at used for calibration of the end-users routine measurement procedure or if of the same
d to the WHO(ilt-tube method through a separate unbroken pathway.

8.5.2 Stud

/ population

Subjects enrolled in the study shall meet the selection criteria required in 7.1.

hdom

gical
rder,

One hundred and eighty (180) oral-anticoagulated patients shall be enrolled at a minimum of three sites. In
addition, 20 normal subjects shall be enrolled across the sites.

Demographic data, targeted INR and the indication for oral-anticoagulation therapy shall be recorded for each
patient, and demographic data for normal individuals.

INR values of the study subjects shall cover the measurement interval from 1,0 INR to 6,0 INR, as measured
by the manufacturer's standing measurement procedure or the alternative measurement procedure. INR
values above 6,0 should be excluded.

24
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At least 5 % of the study subjects (n = 10) shall have an INR value between 4,6 and 6,0 (see Table 2 in 8.5.3).
If the required number of patients with an INR above 4,5 cannot be obtained at the initial study sites,
expansion of the study to additional sites may be necessary.

Each patient’s individual therapeutic interval shall be recorded.

8.5.3 Samples

Either fresh capillary blood samples or fresh or stabilized venous blood samples shall be used for the
verification of system accuracy.

For the manufacturer’s selected measurement procedure, citrated plasma shall be used.

Fresh capillary blood samples shall be collected by skin puncture (e.g. fingerstick). Eachosample shall be
collegted with a separate finger puncture. Sample containers designed for the collection” of capillary blood
should be used, if applicable.

Samples shall be prepared and processed according to the instructions for use,.including sample [pretreatment
if required.

Each|sample shall have sufficient volume to be measured by the oral-anticeagulation monitoring ¢levice and at
least|in duplicate by the manufacturer's measurement procedure.

Exclysion criteria, such as the volume fraction of erythrocytes (packed cell volume, haematogrit), shall be
basefl on the manufacturer’s instructions for use and specified‘in the protocol. However, sampleg with volume
fractipns of erythrocytes from 35 % to 50 % shall be included.

The [NR values should be distributed as specified in{Table 2. INR values shall be determined by the oral-
anticpagulation monitoring system.

Table 2 — INR values of samples for system accuracy verification

Number fracti;)n of samples 2@ INR values
10 to 15 Below 2,0
15t0 40 20t02,8
15t0 40 2910 3,7
10 to 30 3,8t04,5
5to 10 4,61t06,0
@  Once a category is filled (i.e., the maximum allowed percentage has been
reached), no more samples may be added to that category.

8.5.4 Instruments and reagents

The system accuracy verification study in 8.5.7 assumes that each subject will use one instrument. Using
more than one instrument per subject may be necessary to minimize the time between duplicate
measurements. If more than one instrument is used, the instruments shall be rotated through the protocol so
that equal numbers of samples are measured with each instrument.

NOTE Using multiple instruments increases the intermediate measurement variance, because instrument-to-
instrument variability would not be observed by a single patient performing testing on the same instrument. It also
averages the specific influences of individual instruments (potentially increasing or decreasing measurement bias).
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If different subjects use the same instrument, cleaning the instrument may be necessary to avoid the transfer
of bloodborne pathogens. Manufacturers should validate a cleaning procedure and include cleaning
information in the user’'s manual.

At least two reagent lots shall be included in the system accuracy verification study.

8.5.5 Manufacturer’s selected measurement procedure

The manufacturer shall establish a selected and/or standing measurement procedure traceable to the manual
tilt-tube reference measurement procedure using an International Reference Preparation (IRP) of
thromboplastin.

re shall specify the sample collection procedure regarding citrate concentration and brand [mark

on device.

The proceduy
of the collect

The requirenpents specified in ISO 17511 apply.
The requirenpents specified in Clauses 5 and 6 of WHO Technical Report Series, No. 889,1999, apply.

hat is
RP) of
nding

NOTE 1 A [routine coagulation measurement procedure (e.g., in a hospital or outpatient clinic laboratory) t
traceable to tHe manual tilt-tube reference measurement procedure using an International Reference Preparation (|
thromboplastin and is validated for precision and trueness by comparison to the manufacturer’'s selected or sta

measurement|procedure may be used to assign the reference values.
A detailed description of the measurement procedure used to detertmine the reference values, incljuding
traceability fp the manual tilt-tube reference measurement procédure using an International Refefence

Preparation
procedure, s

NOTE2 E
Annex B, Figu

IRP) of thromboplastin, or equivalence to the manufacturer’'s selected or standing measurs
nall be documented in the protocol.

amples of suitable traceability chains for the manufacturer’s selected measurement procedure are sh
Fes B.2 and B.3.

If the manuf

cturer contracts with a reference measurement laboratory, then appropriate measures sh

ment

wn in

bl be

taken to verify that the laboratory is qualified to(perform the measurement procedure.

NOTE 3 ISP 15195 may be used as a guidé:

8.5.6 Study design
System accuracy may be verified using either a one- or two-step comparison.

In the one-step comparison, capillary blood is compared to venous blood without anticoagulant (if claimgd as

an acceptable samplestype) and citrated plasma.

nous
hship

In the two-step comiparison, capillary blood is compared to venous blood without anticoagulant, and v¢
blood without @nticoagulant is compared to citrated plasma. This approach may be used if the relatio

between veneus—and uapi“aly blood-Hsestablished:

NOTE Either procedure allows several replicates of each venous blood sample to be measured. Therefore, an
assessment of the different sources of variability (e.g., reagent lots, instruments, volume fraction of erythrocytes) may be
made with increased statistical power.

Individual measurements from the oral-anticoagulation monitoring system shall be compared to reference INR
values determined by the manufacturer's measurement procedure (i.e., a selected or standing measurement
procedure or by another validated measurement procedure that has been shown to produce equivalent
results).
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Procedure

1 General

The manufacturer may choose to follow a one-step procedure or two-step procedure. The advantages and

disad

vantages of each procedure are described in 8.5.7.2 and 8.5.7.3.

The following experimental designs represent the minimum requirements to verify system accuracy. The
procedures may be modified to accommodate multiple reagent lots or other factors.

8.5.7.

2 One-step procedure

Two
for ug

Simu
phlek
manu
colle
antic

The
evald
colle

After
shall
meas

The

valus
colle

8.5.7
In thd
a)

q
q

b)

In th
mant

capillary blood samples shall be collected from each subject, according to the manufactrer’
e, for duplicate measurement on the oral-anticoagulation monitoring system.

taneously, a citrated venous blood sample shall be collected from the subject by an
otomist in accordance with the requirements of the reference measurement procedure (see
facturer intends the device to be used for venous, nonanticoagulated blood, this sample
ted. Venous blood without anticoagulant may be used for plasma-festing, after additi
bagulant and separation of platelet-poor plasma.

Capillary samples and venous blood samples (if applicable), shall be measured on the
ation, according to the manufacturer’s instructions for use, and/the result shall be recorded
tion sheet.

measurement on the oral-anticoagulation monitoring’system (if applicable), the venous K
be processed and analyzed by the manufacturer's standing measurement procedure ¢

olume fraction of erythrocytes (haematocrit value) shall be measured on each sample to
is within the acceptable interval specified for the device. The results shall be recorded
tion sheet.

3 Two-step procedure
two-step procedure,
uring the first step, the-equivalency of venous and capillary blood shall be shown, and

uring the secondystep, venous blood without anticoagulant as a sample for the blood device
itrated plasma‘for the respective comparison method from the same venous sample, shall b

e first.step, two capillary blood samples shall be collected from each subject acco
facturer’s instructions for use, for duplicate measurement on the oral-anticoagulation monito

5 instructions

experienced
8.5.5). If the
ype shall be
pn of citrate

levice under
on the data

lood sample
r alternative

urement procedure (see 8.5.5) and the INR resultshall be recorded on the data collection sleet.

erify that the
on the data

, and venous
B used.

rding to the
ring system.

Sim

taneocushr—a vanous hlood-samnla-shall ha collected from-the subiact bv an axnerianced-nh
tah HSH—a8RoUSB1006-Sapte-SHape-6oneeteaHomthe-S 86ty -expeHeRcea }

accordance with the requirements of the self-testing system.

phlebotomist, in

The samples shall be measured on the device under evaluation, according to the manufacturer’s instructions
for use, and the result recorded on the data collection sheet.

Once capillary and venous blood without anticoagulant have been demonstrated to be equivalent, the second
step comparison (i.e., between samples of venous blood without anticoagulant and citrated plasma) can be
undertaken. This comparison may be conducted at sites which are distant in time and place from the original
capillary/venous equivalency studies.

NOTE 1 For the purposes of this International Standard, “equivalent’” means not significantly different (slope = 0,95 to
1,05, intercept = + 0,1 INR), in an experiment with appropriate statistical power.
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In the second step, a venous blood sample without anticoagulant shall be measured on the device under
evaluation, according to the manufacturer’s instructions for use, and the result recorded on the data collection

sheet.

The venous blood sample shall be processed immediately and measured by the reference measurement
procedure (see 8.5.5) and the INR result shall be recorded on the data collection sheet.

The volume fraction of erythrocytes (haematocrit value) shall be measured on each sample to verify that the
value is within the acceptable interval specified for the device. The results shall be recorded on the data
collection sheet.

The two-steg—precedure-is—recommended—for-sites—whenfingersticks—are-notfeasible{see—Referenece{35] in
the Bibliography).

NOTE 2 Fipgersticks may not be feasible because the inconvenience added for the patient due_to/two pfprallel
punctures, on¢ capillary and one venous, may be

— not accepted by the patients, they will not give informed consent, and/or

— not accepted by the investigator, because difficulties in procedural timings are experienced-

8.5.8 Datalanalysis

8.5.8.1  General

Prior to analysis, the data sheets shall be evaluated to identify ebVvious errors (e.g., transcription efrors,
insufficient vplume of blood sample). Corrections should be made as appropriate.

No data acdepted by the user as valid may be excluded from the assessment of system accuracy| The
following guidlelines apply to the verification of system accuracy:

a) All procgdural errors, instrument malfunctions and:control failures shall be investigated to determine the

cause. T

b) If aresu
was exd

user ign

correlati
shall be
ISO 572
Results shall

total nun

The data shall be examined for statistical outliers by a procedure defined in the protocol. Regressio

he investigation and its conclusions shall-be documented in the report.
It was accepted by the user as valid, even though an error message was given, if a contro
pred the error message, control failure or procedural error shall be investigated.
bn analyses shall be-performed and reported with and without the outlier data. Outlier data
included in the-plots using a different symbol. Guidelines for identifying outliers are fou
5-2:1994 [5] andhin CLSI document EP9 [26],

be plotted and analysed and the following information shall be reported:

nberof samples analysed;

| limit

eeded or if a procedural error_occurred, such a result shall not be rejected. The reason that the

N and
oints
nd in

interval of INR values, as measured by the reference measurement procedure;
graphical plots of the data with appropriate statistics (see examples in 8.5.8.2 and 8.5.8.3);

results of the system accuracy assessment (see 8.6.2 and 8.6.3);

identifying the outliers and the outcome of the investigation into their cause; and

28

literature references for the statistical analysis procedures.
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8.5.8.2 Difference plots

The difference between individual results from the oral-anticoagulation monitoring system and the reference
values shall be plotted as the dependent variable. The reference values shall be plotted as the independent
variable. Reference values may be averages of replicate measurements.

Difference plots are the recommended approach for depicting system accuracy because statistical
assumptions are minimal and the percentage of data points meeting the system accuracy criteria, as well as
estimating bias, are easily calculated. See CLSI document EP9 [26] or Bland and Altman [32],

Plotting percentage difference against INR values at low INR values is generally not suitable for the graphical
evalyatien—ef—system—aeceuracy—ActuatNR—differenrces—shoutd—be—used—A—recommended—eytoff value is

2,0 INR.

EXAMPLE A plot of results from a verification study of an oral-anticoagulation monitoring .system is illustrated in
Figure 1. The upper and lower lines represent the acceptance criteria from 8.6.1.
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X reference INRWalues

Y difference-{observed INR value-reference)
1 uppet litit of acceptability

2 Ipweér limit of acceptability

Figure 1 — IRN difference plot

Assessment of system accuracy shall be based on all data accepted by the user. The following statistics shall
be reported for each INR interval in Table 3:

a) Bias (calculated as the average of the differences between the oral-anticoagulation monitoring system
results and the reference values) as well as the standard deviation of the differences and the standard
error of the average difference.

b) Percent of results within the acceptability criteria for system accuracy described in 8.6.1. See 8.6.2.

c) Interval that encompasses 95 % of the differences.
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8.5.8.3 Regression analysis

Individual results of the oral-anticoagulation monitoring system shall be plotted as the dependent variable and
the reference values as the independent variable. Reference values may be averages of replicate
measurements. ldentical scales and intervals shall be used for the x- and y-axes.

The slope and y-intercept shall be calculated by a suitable regression analysis procedure. The method used
shall be specified in the protocol.

NOTE 1 Examples include least-squares linear regression, Deming regression, orthogonal regression (a special case
of the Deming regressmn) or Passmg/BabIock regression. Appropnate regressmn analysis depends on the data meetlng

certain statisti
in selecting an approprlate regression anaIyS|s procedure, see Linnet [23] or Stockl (331,
NOTE 2 Bips can be calculated from the regression equation at selected INR values (e.g., at medical dgcision
concentrationg). See CLSI document EP9 [26],
EXAMPLE A regression plot from a verification study of an oral-anticoagulation monitoring, System is illustrgted in
Figure 2. The|two outer lines represent the acceptance criteria from 8.6.1. The regression slope*is 1,132 + 0,054; the
y-intercept is 40,2 £ 0,1; the correlation coefficient is 0,943.
\’ A
6| o
5,9
5
41 5 _:
41 4
3,9 =
3 4
2,9 3
2| -
1,9 4
1] 3
0,6 5
0 | 11—
o 05 1 15 2 25 3 35 4 45 5 55 6 X
Key
X reference INR values
Y observed INR values
1 upper limit of acceptability
2 regression line
3 line of identity
4 lower limit of acceptability

Figure 2 — Regression plot
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The following shall be reported for each evaluation site:

— a scatter plot of the data with the estimated regression line and the y = x line;

— the slope and intercept of the linear regression line with confidence intervals;

— the Pearson’s correlation coefficient r.

Outlier data may have an undue influence on estimates of central tendency and dispersion. Statistical

parameters should be calculated with and without outlier data, and all data shall be shown in the regression
plot, with outlier data points indicated by a different symbol.

8.6 | Minimum acceptable system accuracy

8.6.1| System accuracy requirement

The minimum acceptable accuracy for results produced by an oral-anticoagulation monitoring sygtem for self-
testing shall be as follows:

— linety percent (90 %) of the differences between results from the oral anticoagulation moniforing system
nd results from the reference measurement procedure, in the combined INR ranges below 2,0 and 2,0 to
4.5, shall be within the limits in Table 3;
— :Ee bias (average difference) between the oral-anticoagulation monitoring system and the reference
easurement procedure in the therapeutic interval (INR 2,0 to 4,5) shall be less than| or equal to
T 0,3 |NR;

— bias results for the supratherapeutic interval (INR-4,6 to 6,0) shall be reported.

Table 3*='Performance criteria

INR interval Allowable difference AIIowab.Ie bias
(90 % of results) (average difference)
Below 2,0 +0,5 NA
20to4,5 +30 % +0,3
4:610/6,0 NA NA
NA =.not applicable.

NOTH 1 The minimum acceptable accuracy criteria are based on the performance of curreptly marketed
anticdagulation- monitoring systems, which represent the state-of-the-art. These systems have been ghown to offer
significant'benefits to patients. See [67], [68] in the Bibliography. See Annex F for more information.

Although no performance criteria are listed for INR values in the interval of 4,6 to 6,0, the difference and bias
should be calculated and reported.

NOTE 2  The criteria apply to system accuracy verification studies in which professional system operators have
received proper training, the device has been properly maintained, and required adjustment and control procedures have
been followed, in accordance with the manufacturer’s instructions for use.

8.6.2 System accuracy assessment

Acceptability of the oral-anticoagulation monitoring system shall be determined using all of the 400 results
obtained from the 200 subjects. The total number of acceptable results in each INR interval shall be added to
determine the number of acceptable results. The percentage of acceptable results is calculated as the number
of acceptable results times 100, divided by the total number of results.
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8.6.3 Data presentation

Results in the INR intervals in Table 3 shall be presented separately because different performance criteria
apply to each interval; see 8.6.1.

The results shall be presented in a table for each INR interval.
Recommended formats for healthcare professionals and lay users are shown in Tables 4 and 5. The data are

from the example in 8.6.2. The interval represents the INR values evaluated in 8.6. The upper limit of the
measuring interval may be higher; see 4,2.

Tabl¢ 4 — Example of presentation of system accuracy results for professional labelling

. Within Within Average INR
INR interval 0,3 INR 0,5 INR difference
Below 2,0 100 % 100 % 0,1
. Within Within Within Average INR
INR interval 10 % 20 % 30 % difference
20to4,5 75 % 90 % 100 % 0,3
46106,0 65 % 90 % 100 % 0,3

Taple 5 — Example of presentation of system accuracy results for lay user labelling

INR interval®

%.acceptable results

1,2t04,5

97 %

@  System accuracy was evaluated over this interval of INR results.

9 User performance evaluation

9.1 General

A user perfpbrmance evaluation shall’be performed by the manufacturer prior to placing a new|oral-
anticoagulatipn monitoring system info commercial distribution. The requirements specified in EN 13612 ppply.

The purposeg of the user performance evaluation is to demonstrate that users are able to operate the| oral-
anticoagulatipn monitoring)system and obtain acceptable results, given only the instructions for usg and
training routipely provided-by the manufacturer.

minimum, specify. the training and education, evaluation sites, data collection and analysis procedures$ and
acceptance ¢riteria. The results of the user performance evaluation shall be documented in a report.

The user pe{ormance evaluation shall be performed according to a written protocol. The protocol shall| as a

Results obtained by the lay user shall be compared to results obtained by experienced technicians, using the
same oral-anticoagulation monitoring system, and may be compared to results obtained by the manufacturer’s
standing/selected measurement procedure.

9.2 Study sites

User studies shall be conducted at three professional sites. The setting shall allow the lay user to perform the
measurements using only the instructions for use and training routinely provided to users by the manufacturer.
Rationale for the selection of the evaluation sites shall be documented.

NOTE The manufacturer is encouraged to select sites that represent the actual use of the product (e.g.,
anticoagulation clinics).
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9.3 Subjects

At least 60 users, 20 per site, shall be included, with age, gender and education level representative of the
intended user population. Subjects shall have a target INR interval between 2,0 and 4,5, and shall meet the
requirements of the oral-anticoagulation self-testing system (e.g., the value for the volume fraction of
erythrocyts shall fall within the interval specified in the instructions for use).

Subjects shall complete the manufacturer's education program, but shall not receive additional training,
instructions, assistance or training materials other than those routinely provided with the oral-anticoagulation
self-testing system.

Onceg—the bubijtb have bunlpictcd the—manufacturer's—education program and—are—deeme qualified to
perform self-measuring, they may perform the user study.

If the] training program requires users to take the self-testing systems home, the subjectsishall pe instructed
not tp use the results for any medical purpose. The devices shall be labelled, appropriately (e.g., “For
Perfgrmance Evaluation Only”, “For Investigational Use Only”).

9.4 | Instruments and materials

User|studies shall be conducted using one reagent lot.

9.5 | Evaluation of user proficiency

At thg evaluation site, the subjects shall perform their own *finger punctures and measure thei blood value
using the oral-anticoagulation self-testing system. Eachdsubject shall perform the measurgment twice,
obtaiping two INR results.

The pite’s trained healthcare provider shall also\measure the subject’'s blood value using th¢ same oral-
anticpagulation self-testing system and the same lot of reagent. The healthcare professional shall measure

the spibject’s blood twice, obtaining two INR.results.

)
=

Imme
meas

diately thereafter, the healthcare_provider may obtain a venous blood sample from th
urement by the reference measurement procedure.

subject for

In ordler not to introduce bias, the-order of measurement by the users and the healthcare providgrs should be

rand@mized or alternated.

NOTH
taken

1 If two instruments’ are available, and if allowable by the self-testing system, the two measure
from a single finger, puncture, using two sequential drops of blood.

Mments may be

User
evald

techniques in-operating and maintaining the system, applying the sample and reading the rgsult shall be
ated by the’site’s trained healthcare provider. Results of the evaluation shall be documented.

Subchts may be given a questionnaire to evaluate their understanding of the system.

After completion of the program, users shall be instructed to perform measurements at home.

Each subject shall be instructed to complete at least ten measurements spanning at least ten days, but no
more than 30 days and no more than one measurement per day, following the manufacturer’s instructions for
use, including the measurement of control materials as applicable.

Each subject shall be instructed to measure two control samples with each measurement, obtaining a total of
ten values for each level of control material, if applicable.

Manufacturers shall provide the subjects with data forms for documentation of their self-testing results and
control results.
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After the home measurement period, each subject shall return to the healthcare provider’s site to complete the
user evaluation. At the healthcare provider’s site, the subjects shall perform their own finger punctures and
measure their blood samples using the oral-anticoagulation self-testing system.

Immediately after the subject’s self-testing, the site’s trained healthcare provider shall measure the subject’s
blood with the same oral-anticoagulation self-testing system.

Immediately thereafter, the healthcare provider may obtain a venous blood sample from the subject, for
measurement by the reference measurement procedure.

User techniques in operating and maintaining the system, applying the sample, and reading the result shall be

evaluated byrthe-trainec-healtheare-providerparticipating-in-the-study—Resulis-of- theuserevatuation-shall be
documented|in the report.

NOTE 2  Sybjects may be given a questionnaire designed to evaluate their understanding of the system.

NOTE 3  Lipear regression and/or t-tests may be used to calculate the relationships of the patient-and professional
results.

9.6 Acceptance criteria and data assessment

From the usgr’s duplicate results, and the healthcare provider’s duplicate resdults; repeatability of the duplicate
measuremer]ts shall be calculated as described in 8.4.4.1.

From the user’'s control results, if applicable, the intermediate precision SD shall be calculated using an
analysis-of-variance procedure for each level of control material.

Using the first result from each set of duplicate results, agreement of the user’s results with the healthcare
provider’s regults shall be calculated as described in 8.5.8.

The same fanalysis shall be performed using thefirst user result and the corresponding refefence
measuremert result, if applicable.

For the userg’ and the healthcare provider’s results, 95 % of all results in the INR interval of 2,0 to 4,5 shpll be
within + 0,5 INR.

The average|difference between the users’ results and the healthcare provider’s results shall be < 10 % ¢f the
healthcare pfovider's results.

Similarly, agfeement of the users’ results with their corresponding reference measurement results shall be
calculated, iflapplicable.

The results df the study shall be reported in the format described in 8.6.3.

NOTE Annex{F \contains a survey of published performance evaluations to which these performance criterigl have
been applied rletrospectively.

9.7 Evaluation of instructions for use

Instructions for use shall be evaluated by the study participants. The lay users and healthcare providers shall
be requested to review and provide comments regarding the ease of understanding of the instructions for use.

This evaluation may be combined with the study described in 9.3, or may be conducted separately.

User comme

nts may be collected via questionnaires, or as part of human factors studies.

The manufacturer shall establish acceptance criteria for the results of the evaluation of the instructions for use.
If the users’ results fail to meet the acceptance criteria, then the manufacturer shall consider the need to
revise sections of the instructions and repeat the evaluation.

34

© 1SO 2007 — All rights re

served


https://standardsiso.com/api/?name=7c11a6b619ce3bcc0d4ce97f31c0d6e3

AA1

ISO 17593:2007(E)

Annex A
(normative)

Additional requirements for electromagnetic compatibility

General

This
comp
requi

If rish
an ur

A.2

A.2.1

annex specifies minimum requirements for immunity and emissions regarding elée
atibility (EMC) for oral-anticoagulation monitoring devices intended for self-testing,(in-aq
fements of 6.4.

analysis (see 4.4) shows that exposure to higher levels of radiation or electrostatic dischs
acceptable risk to the user, then the device shall be tested at these higher levels.

Immunity test requirements

Radiated immunity

The fequirements specified in IEC 61000-4-3 apply.

In ad
ates

A.2.]

dition, immunity against radiated frequencies shall ‘be extended to the frequency range up t
level of 3 V/Im.

P Electrostatic discharge immunity.

The fequirements specified in IEC 61000-4=2 apply.

For g
+8K

For g
and 4
A.3

If oth
shall

ir discharge, electrostatic discharge immunity shall be demonstrated at test levels of + 2 k
V.

ontact discharge, electrostatic discharge immunity shall be demonstrated at test levels of +
6 kV.

System test requirements

er equipment is connected to the instrument or can be connected to the instrument, the res
also fulfill the EMC requirements.

ictromagnetic
dition to the

rge presents

b 2,5 GHz, at

, £4kV and

2KkV, £4kV

Ulting system

When determining system testing requirements, the manufacturer shall consider whether or not it is possible
to perform a measurement while the system is connected. System configurations specified by the
manufacturer, or foreseeable system configurations identified by risk analysis, shall be tested as described in
A.2 if they allow the user to perform an INR measurement.

System test requirements may not apply if the design of the device prevents the user from performing INR
measurements when the instrument is connected to other equipment.

A4

Instructions for use

The instructions for use (see 5.3) shall include the following information:

©1S0
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a) a statement that the equipment complies with applicable EMC emission requirements, and that emissions
of the energy used are low and not likely to cause interference in nearby electronic equipment;

b) a statement that the equipment is tested for immunity to electrostatic discharge, as specified in
IEC 61000-4-2;

c) recommended mitigation measures that should be taken by the user to avoid incorrect operation or
damage to the device;

EXAMPLE 1 “Do not use this instrument in a dry environment, especially if synthetic materials are present. Synthetic
clothes, carpets, etc., may cause damaging static discharges in a dry environment.”

d) a stateerent that the equipment is tested for immunity to radio frequency interference at the frégyency
range and test levels specified in this International Standard;

e) recommgpnded mitigation measures that should be taken by the user to avoid radio frequency interfefence,
with spegific examples.

EXAMPLE 2 “Do not use this instrument near cellular or cordless telephones, walkie talkies, garage-door opg¢ners,
radio transmit{ers, or other electrical or electronic equipment that are sources of electromagnetic radiation, as thesg¢ may
interfere with the proper operation of the instrument.”
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Annex B
(informative)

Traceability chain examples

The diagram in Figure B.1 is adapted from ISO 17511 to show a full traceability chain for calibration of an oral
anticoagulation monitoring system by the manufacturer.

MATERIAL CALIBRATION VALUE ASSIGNMENT PROCEDURE

International €¢gnventional
reference measurement procedure

International conventional
calibrator 2

Manufacturer’s selected
measurement procedure

Manufacturer's working
calibrator 2

Manufacturer’s standing
measurement procedure

Manufacturer's preduct
calibrator

End-user’s routine measurement
procedure

Routine sample

(AR

Result

@  The calibrator can be an appropriate surrogate reference material or human sample.

Figure B.1 — Example of a traceability chain for a measurement result of an oral-anticoagulation
monitoring system
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The example in Figure B.2 shows a traceability chain for INR results to the WHO tilt-tube reference
measurement procedure and the International Reference Preparation (IRP) of thromboplastins using the
“one-step procedure” described in 8.5.7.2.

a

Figure B.2 — Example of a traceability chain for the system accuracy verification study of an oral-

38

MATERIAL

CALIBRATION VALUE ASSIGNMENT

PROCEDURE

International tilt-tube
reference measurement procedure

ternational Reference Preparation
(IRP) of thromboplastins

Manufacturer’s selected
measurement procedure

Manufacturer's working
calibrator 2

Manufacturer’s standing
measurement procedure

(routine laboratory method using
citrated plasma)

Manufacturer's product calibrator
(e.g. code chip)

Routine sample
(capillary blood)

End-user’s routine measurement
procedure

(oral-anticoagulation monitoring
system)

VA

INR result

ptor/can be an appropriate surrogate reference material or human sample.

anticoagulation monitoring system following the one-step procedure
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The example in Figure B.3 shows a traceability chain for INR results to the WHO tilt-tube reference
measurement procedure and the International Reference Preparation (IRP) of thromboplastins using the
“two-step procedure” described in 8.5.7.3.

MATERIAL

CALIBRATION VALUE ASSIGNMENT

PROCEDURE

International tilt-tube
reference measurement procedure

International Reference Preparation
(IRP) of thromboplastins

Manufacturer's sélected
measurement procedure

Manufacturer's working
calibrator 2

Manufacturer’s standing
measurement procedure

(routine laboratory method using
citrated plasma)

Manufacturer's product calibrator
(e.g. code chip)

Routine sample
(venous blood sample)

End-user’s routine measurement
procedure

(oral-anticoagulation monitoring

system)

Routine sample
(capillary blood)

End-user’s routine measurement
procedure

(oral-anticoagulation monitoring
system)

(A

INR result

The calibrator can be an appropriate surrogate reference material or human sample.

Figure B.3 — Example of a traceability chain for the system accuracy verification of an

oral-anticoagulation monitoring system following the two-step procedure
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Annex C
(informative)

Sample size calculation to estimate bias ([42] in the Bibliography)

In accordance with Table 2 in 8.5.3, at least 150 samples will be examined in the interval of INR 2,0 to 4,5.

A coefficient of variation of 5 % will be postulated for the oral-anticoagulation monitoring system and for the

manufacture

For an avera

Because dufg

If the allowal]
Cl=big
only the leng
Cl=++]
Cl=+0
Cl=+0
or0,3+

Therefore, a
of £ 0,025 IN
of 0,3 INR.

’'s selected measurement procedure.

e INR of 3,0, an SDg = 0,15 follows.

licate measurements are performed, the effective SD is reduced by SDy,, = SDE/\/7 = 0,10
le bias is 0,3 INR, the 95 % confidence interval, Cl [u(1 — a/2) ~ 2] may-be-calculated as foll
s +2./2 SDy,,/\150

th of the interval

2 0,106 / /150

3/12,24

025

0,025 INR.

sample population of 150 samples in the interval of 2,0 to 4,5 INR results in a confidence in
R, which is sufficient to verify.that the performance of the system conforms to the allowablg

DWS

erval
bias
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Annex D
(informative)

Example of an uncertainty calculation for a prothrombin INR
determination using an oral anticoagulation monitoring system
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