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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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardizati
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Introduction

Determination of blood pressure is an important procedure that is clinically used to assess the health of the
patient.

Frequent determination of blood pressure is routine during anaesthesia. Blood pressure serves to aid in
drug titration and fluid management and to provide warning of conditions that could affect patient morbidity

and mortality.

In this document, the following print types are used:

— requirements, compliance with which can be verified, and definitions:
— notes and examples: smaller roman type;

— terms defined in this document: bold type.

Throughout this document, text for which a rationale is pro dicated by an asterisk (*).

&

© 1SO 2009 - All rights reserved \"






INTERNATIONAL STANDARD ISO 81060-2:2009(E)

Non-invasive sphygmomanometers —

Part 2:
Clinical validation of automated measurement type

1 Scope

ay pulsations, flow or
omanometers need not

IEC 80601-2-30:2009, Medical electrical equipment — Part 2-30: Particular requirements for basic safety and
essential performance of automated non-invasive sphygmomanometers

IEC 60601-1:2005, Medical electrical equipment— Part 1. General requirements for basic safety and
essential performance

IEC 60601-1-11, Medical electrical equipment— Part 1-11: General requirements for basic safety and
essential performance — Collateral standard: Requirements for medical electrical equipment and medical
electrical systems used in home care applications

IEC 60601-2-34:2000, Medical electrical equipment — Part 2-34: Particular requirements for the safety,
including essential performance, of invasive blood pressure monitoring equipment

1) To be published.
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in 1SO 14155, IEC 80601-2-30,
IEC 60601-1, IEC 60601-1-11, IEC 60601-2-34 and the following apply. For convenience, an alphabetized list
of the sources of all defined terms used in this document is given in Annex D.

3.1
reference
established accuracy used for clinical evaluation of other instruments

3.2
sphygmomanometer
me equipment for non-invasive estimation of systemic arterial blood pressure

3.3

sphygmomanometer-under-test
sphygmomanometer being clinically evaluated

4 General requirements for validation studies

4.1 Validation methods

: % shalPbe clinically validated either
anometer oy by using reference invasive
blood pressure monitoring equipment accordingo ) O 84060in each mode of operation.

EXAMPLE 1 Adult and neonatal mode.

A clinical validation study shall

Consider compliance w@

inspections and tests in thisp

ing equipment should not be used for patients or subjects solely for the
ometer performance.

Check compliance by application of the requirements of ISO 14155.

5 Validation with auscultatory reference sphygmomanometer

5.1 Subject requirements

5.1.1 * Number

An auscultatory reference sphygmomanometer validation study shall consist of a minimum of 85 subjects. If
not otherwise specified, at least three valid blood pressure determinations shall be taken for each subject.
There shall be a minimum of 255 valid paired blood pressure determinations.

Check compliance by inspection of the clinical investigation report.

2 © 1SO 2009 — All rights reserved
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5.1.2 * Gender distribution
At least 30 % of the subjects shall be male and at least 30 % of the subjects shall be female.

Check compliance by inspection of the clinical investigation report.

5.1.3 * Age distribution

For a sphygmomanometer intended for use on adults and/or adolescent patients, the ages of the subjects
included in the validation study shall be > 12 y.

NOTE 1 Minimum total of 85 subjects.

For a sphygmomanometer additionally intended for use in children, 35 child,s
12 y shall be included in the validation study.

aged between 3 y and

NOTE 2  Minimum total of 85 subjects.

special patient population (see 5.1.6). In that mode, children aré
requirements of 5.1.5.

5.1.4 * Limb size distribution

limb circumference which li€ i gpecified range of use of the cuff and at least 40 %
shall have a limb circumfere vithi 3 . At least 20 % of the subjects should have a limb

should have a Iim<’r>cu
For a sphygmomanio

At least 5 % of the readings shall have a systolic blood pressure > 160 mmHg.

At least 20 % of the readings shall have a systolic blood pressure > 140 mmHg.
At least 5 % of the readings shall have a diastolic blood pressure < 60 mmHg.

At least 5 % of the readings shall have a diastolic blood pressure > 100 mmHg.
At least 20 % of the readings shall have a diastolic blood pressure > 85 mmHg.

Check compliance by inspection of the clinical investigation report.

© 1SO 2009 - All rights reserved 3



ISO 81060-2:2009(E)

5.1.6 * Special patient populations

A sphygmomanometer that is intended for use in special patient populations where there is objective
evidence that the accuracy of the sphygmomanometer might be problematic in those patient populations,
shall be clinically evaluated in those patient populations. See also Clause 7.

EXAMPLES Use with patients who have atrial fibrillation (AF), premature ventricular beats and peripheral arterial
disease (PAD).

If the sphygmomanometer has been evaluated according to the requirements of 5.1.1, it shall then be
validated in at least an additional 35 special population subjects. Otherwise, the evaluation in accordance with
the requirements of 5.1.1 shall only consist of subjects from the special population.

The special population shall be defined in clear terms and address the following attributes: gender (see 5.1.2),
age (see 5.1.3), limb size (see 5.1.4) and blood pressure (see 5.1.5). A summary of'this irformatjon shall be
disclosed in the instructions for use.

Check compliance by inspection of the instructions for use and the clinical ip
5.2 Validation method with reference sphygmomanometer

5.2.1 * Subject preparation

See Reference [32].

Unless otherwise indicated by the instructions fo 0 ometer-under-test, position the

subject such that the subject:

— is comfortable;
— has the back, erow@o e
— has the middle of cuff &t

5.2.2 * Observer pre

Observers should be™rained\in using a proper methodology for performing a resting blood pressure
determination by utilizing an.aceepted clinical protocol for blood pressure measurement. See References [8],
[28], [29], [32] and [45]. They should have sufficient practice in performing blood pressure determinations.

Each observer's recording of observations of the reference sphygmomanometer shall not be visible to the
other observer. The readings of the sphygmomanometer-under-test shall not be visible to either of these
observers.

EXAMPLE 1 Utilizing a third observer for recording the readings of the sphygmomanometer-under-test.

EXAMPLE 2 Utilizing an electronic means for recording the readings of the sphygmomanometer-under-test.

Instruct the observers to determine diastolic blood pressure as the last audible Korotkoff sound (fifth phase

or K5), except in children between 3 y and 12 y, pregnant subjects, and subjects during exercise, where the
fourth phase (K4) is used.
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Instruct the observers to use K4 for the determination of diastolic blood pressure when sounds are audible
with the cuff deflated.

Instruct the observers to record which Korotkoff sound has been used for the determination of diastolic blood
pressure.

The Korotkoff sound used for determination of diastolic blood pressure in the clinical validation study shall
be disclosed in the instructions for use of a sphygmomanometer.

EXAMPLE K5 was used on 65 subjects and K4 was used on 20 subjects.

5.2.3 * Reference determination

Two observers shall make simultaneous blood pressure determinations o e hject using a double

stethoscope.

Use a reference sph blies with the requirements of ISO 81060-1, except that the
maximum  permissible mmHg. Reading of the values on the reference

sphygmomanomete 5 rate as possible. When reading the value on the reference

5.241 Same arm simultaneous method
5.2411 * Procedure
This method shall only be used with a sphygmomanometer-under-test:
— that is designed for use on the upper arm;
— where:
— the continuous linear deflation rate is 2 mmHg/s to 3 mmHg/s or

— for a sphygmomanometer-under-test that controls the deflation as a function of the pulse rate, the
deflation rate is between 2 mmHg/pulse and 3 mmHg/pulse.

© 1SO 2009 - All rights reserved 5
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This method shall only be used when the sphygmomanometer-under-test cuff meets the requirements of
ISO 81060-1.

The sphygmomanometer-under-test shall not deflate prior to the detection of the reference diastolic blood
pressure. The sphygmomanometer-under-test may be modified to meet this criterion.

NOTE Valid same arm simultaneous determinations require the sphygmomanometer-under-test to inflate the cuff
to at least 20 mmHg higher than the actual systolic blood pressure, as determined by the reference
sphygmomanometer, and to at least 20 mmHg below the actual diastolic blood pressure, as determined by the
reference sphygmomanometer.

Perform the following:

ometer-under-

a) Have the observers using the reference sphygmomanometer and the sphygn
j ation/deflation

test simultaneously determine the subject's blood pressure utilizing the same
cycle (see Figure 1).

6

Key

1 double stethoscope
2 reference sphygmomangme
3 sphygmomanomete

b) Clear the sphyg
60 s.

EXAMPLE Switching the power off and on, removing the blood pressure module or issuing a reset command as
methods to clear any memory of the previous determination.

c) These data points are not used in the determination of accuracy.

d) Have the observers using the reference sphygmomanometer and the sphygmomanometer-under-
test simultaneously determine the subject's blood pressure utilizing the same cuff and inflation/deflation
cycle.

e) Wait at least 60 s between determinations.
f) Repeat d) and e) until the needed number of determinations have been performed.

If an individual subject is unstable during the period of the test, two valid determination pairs may be used. In
this case, additional subjects may be used to complete the method. No more than 10 % of the subjects shall
have fewer than three valid determination pairs.
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All data from a subject shall be excluded if any two reference systolic blood pressure determinations differ
by more than 12 mmHg or if any two reference diastolic blood pressure determinations differ by more than
8 mmHg.

5.2.41.2 * Data analysis

The sphygmomanometer-under-test shall meet the following two criteria.

a) Criterion 1

For systolic and diastolic blood pressures, the mean error of determination, x,, of the » individual paired
determinations of the sphygmomanometer-under-test and the reference sphygmomanometer for all

subjects shall not be greater than 5,0 mmHg, with a standard deviation, s,, no g than 8,0 mmHg when
calculated according to Equation (1) and Equation (2):

X, Z%Xi(Psut,- _pl’efi)

i=1

SISO

=

(1)

where

=I

n is the mean error;

X; ation (sphygmomanometer-under-test —

i

n

)_Cn
EXAMPLE 1 5 momanometer intended for use in adults and/or adolescent patients (an 85 subject
study).
EXAMPL sphygmomanometer intended for use in adults and/or adolescents and children aged

between 3y a

EXAMPLE 3 n = 105/for a sphygmomanometer intended for a special intended use (a 35 subject study). The
sphygmomanometer that has a separate 85 subject study.
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