IEC TR 80601-4-4:2017-08(an)

5

lEC IEC TR 60601-4-4

]
B

TECHNICAL
REPORT

Edition 1.0 2017-08

Medical electrical equipment —
Part 4-4: Guidance and interpretation — Guidance for writers of particular
standards when creating alarm system-related requirements




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright @ 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be repreduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member Maticnal Committee in the country of the requester. If you have any questions about |EC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member Mational Committee for further information.

|IEC Central Office
3, rue de Varembe

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

CH-1211 Geneva 20 info@iec.ch
Switzerland www.iegc.ch
About the |EC

The Intermational Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies,

About IEC publications

The technical content of IEC publications is kept under constant review by the |IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents, Available for PC, Mac OS5, Android Tablets and
iPad.

|IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committes,...). It alse gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email,

Copyright Infemadional Elacimdechnicsl Commission

Electropedia - www.electropedia.org

The word's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages, Also known as the International Electrotechnical
Wacabulary (I[EV) online.

IEC Glossary - std.iec.ch/glossary

65 000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected from earlier publications of IEC TC 37, 77, 86 and
CISPR,

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csci@iec.ch.



IEC TR 60601-4-4

Edition 1.0 2017-08

TECHNICAL
REPORT

Medical electrical equipment —
Part 4-4: Guidance and interpretation — Guidance for writers of particular
standards when creating alarm system-related requirements

INTERNATIOMAL
ELECTROTECHMNICAL
COMMISSION

ICS 11.040.01 ISEN 978-2-B322-4685-6

Warning! Make sure that you obtained this publication from an authorized distributor.

B Registered trademan of the Inematonal Ekcrolechnical Commission
Copyright Intematianal Elaciméachnical Gommssian



-2- IEC TR 60601-4-4:2017 @ |EC 2017

CONTENTS
L L T PP 4
1 Scope and OBJech ... 7
1.1 B O et 7
1.2 L0 - 7
2 NOMMaLIVE TEIBIBIMCES . e et et ettt e e e 7
3 Terms and defimitions ..o e e 8
L L 8
5 Recommendalions ... 8
5.1 Prohibiting the use of the untimed ACKNOWLEDGED ALARM SIGNAL inactivation
=L F= | T SO T PSPPI 9
5.1.1 GBNEBIAL (oo et e 9
51.2 Recommended text to prohibit the use of the untimed ACKNOWLEDGED
ALARM SIGNAL inactivation state ..o e 9
52 Requiring an ALARM CONDITION and its priofity ......cooee e e 10
521 1= 3T 10
522 Recommended text to require an ALARM CONDITION and its priority ................. 10
5.2.3 Example 1 for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT .............. 10
5.2.4 Example 2 for ELECTROCARDIOGRAPHIC (ECG} MONITORING EQUIPMENT.............. 10
525 Example for PULSE OXIMETER EQUIPMENT oottt et eeiei e it aeie e ceaeenemanernens 11
53 Requiring a maximum pause duration, option 1.1
5.3.1 LT =T = SRR 11
532 Recommended text to require a maximum pause duration, option 1............... 11
533 Example .. ST URPIRPPPO & |
5.4 Requiring a maximum pause duratmn cptmn 2 PO TNOP PRSI i |
5.4.1 LE =T - 11
542 Recommended text to require a maximum pause duration, option 2............... 12
5.4.3 Example for a critical care VENTILATOR ..o ce et eie e ceaeai e eaeaneas 12
55 Requiring a restriction for the adjustment range of an aLarRM LMIT ... 13
5.5.1 LE =T - 13
552 Recommended text to restrict the adjustment range of an ALARM LIMIT,
option 1, limit the range ... e 13
553 Example for a RESPIRATORY GAS MONITOR (RGM) ......ooooiiiiininn.. ceieene 13
554 Recommended text to restrict the adjustment range cf an ALARM LIMIT,
option 2, ensure that the range is wide enough........c..ocoiiiiiiciice, 14
555 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT .......cccevvene. 14
5.6 Requiring disclosure of a means for testing ALARM SIGNALS ....oovvvvevivvnvesrevennnnnnn, 14
56.1 L= T 14
5.6.2 Recommended text to require disclosure of a means of testing ALARM
] Lo I S U SPTUTTT 14
5.6.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT................. 15
57 Requiring disclosure of a means for testing the ALARM SYSTEM ..........................15
5.7.1 LT 3= - 15
57.2 Recommended text to require disclosure of a means of testing the
ALARM SYSTEM .. e B P URSUSR |-+1
57.3 Example for a cntmal CAE WENTILATOR (ot itiiii et ettt eas 15
5.8 Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 1 ................ 16
581 LT 1= - | DU T USSR PPPP 16

Copyright Infemadional Elacimdechnicsl Commission



IEC TR 60601-4-4:2017 @ |[EC 2017 -3-

582 Recommended text to require the generation of REMINDER SIGNALS

during ALARM SIGNAL inactivation ...,
5.8.3 Example for INVASIVE BLOOD PRESSURE MONITORING EQUIPMENT ................
5.9 Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 2 ................

591 Recommended text to require the generation of REMINDER SIGNALS

during ALARM SIGNAL inactivation ...
AT

5.9.2 Example ........ococo......

5.10 Requiring the capability for a connection to a DISTRIBUTED ALARM SYSTEM .....cvvvenes
5.10.1 [T T=T | TP

5.10.2 Recommended text to require the capability for a connection to a

DISTRIBUTED ALARM SYSTEM . i iiiiinianinaniniassasasna s ssnsas s snsssasisaniaenas
5.10.3 Example for a VENTILATOR FOR A VENTILATOR-DEPENDENT PATIENT....ccccvvevenvnnnn.
511  Requiring a maximum ALARM SIGNAL GENERATION DELAY ...vvveriviesiiecieenniennesnens
5111 LCT=T gL = PRSPPI
5.11.2 Recommended text to require a maximum ALARM SIGNAL GENERATION
DB L Y < ettt et et e e et e e et e et ea e e et eae s
5.11.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT .......ccvuvnee.
512 Requiring ALARM SYSTEM lOQQIMG o oo
5121 GENBFAL L e
5122 Recommended text to require ALARM SYSTEM logging ..........coooooiin.
5.12.3 Example for a life-supporting homecare VENTILATOR ...oiiiiivrivinneeneanens
513 Requiring the use of the ACKNOWLEDGED ALARM SIGNAL inactivation state ..............
5131 LE 7= T = SR

513.2 Recommended text to require the use of the ACKNOWLEDGED ALARM

SIGNAL INACHIVATION SEAEE L. e e ettt n e an s
= T oL T= o o PRSPPSO
Index of defined terms used in this doCUMENT e e e e eaenas

Table 1 — Recommendations for particular standard references to the collateral

standard IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD:2012 ........ccoooiiiiinniinnns

Copyright Infemaional Elacinsschnizsl Commissian

16
16

16

17
17

17
17
18
18

18
18
18
18
18
19
20
20

20
21

22



1)

2)

3)

4)

5)
B)

7)

8)

9)

-4 - IEC TR 60601-4-4:2017 @ |EC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL ELECTRICAL EQUIPMENT -

Part 4-4: Guidance and interpretation — Guidance for
writers of particular standards when creating
alarm system-related requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC Mational Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Awvailable Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical commitiee has representation from all
interested IEC MNational Committees,

|IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does nol provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access (o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the |atest edition of this publication.

MNa liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatspever, whether direct or indirect, or for costs (including legal fees) and
expanses arising out of the publication, use of, or reliance upon, this |IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any ar all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 60601-4-4, which is a technical report, has been prepared by a Joint Working Group of
subcommittee 62A: Common aspects of electrical equipment used in medical practice, of
IEC technical committee 62: Electrical equipment in medical practice, and 150 subcommittee
SC 3: Lung ventilators and related equipment, of ISO technical committee 121: Anaesthetic
and respiratory equipment.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62A/1186/DTR BZAM197T/IRVDTR

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table,

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60601 series, published under the general title Medical electrical
equipment, can be found on the |[EC website.

Terms used throughout this document that have been defined in Clause 3 appear in SMALL
CAPITALS.

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

s reconfirmed,

s withdrawn,

* replaced by a revised edition, or

« amended.

: A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

It has become apparent in reviewing various particular standards in the IEC 60601 and
I[EC 80601 or I1SO 80601 series of standards that there is inconsistency in the references to
ALARM SYSTEM-related requirements. This inconsistency is especially challenging for
MANUFACTURERS whose products have multiple applicable particular standards.

This document was generated to address this problem by providing model language, with
examples, for common ALARM SYSTEM-related requirements that have been needed in existing
particular standards. It is hoped that writers of particular standards will use this model
Ianguage when ALARM SYSTEM-related requirements need to be provided in these standards.

This document contains 13 recommendations, numbered 1 to 13 (see Table 1). All these
recommendations are based upon IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012.
The numbering of clauses and subclauses of this document corresponds to that of
IEC 60601-1-8:2006 and |IEC 60601-1-8:2006/AMD1:2012 with the prefix “208" (e.g. 208.1 in
this document addresses the content of Clause 1 of I|EC 60601-1-8:2006 and
IEC 60601-1-8:2006/AMD1:2012). Similarly, I[EC 60601-1:2005 and IEC 60601-
1:2005/ AMD1:2012 are indicated with the prefix “201" {e.g. 201.4 in this document addresses
the content of Clause 4 of |IEC 60601-1:2005 and IEC 60601-1:2005/AMD1:2012). Changes to
the rationale for a clause or subclause are indicated with the prefix "Subclause”
(e.q. Subclause 208.6.8.5 indicates rationale for Subclause 208.6.8.5).

The changes to the text are specified by the use of the following words:

"Replacement” means that the clause or subclause of the reference is replaced completely by
the text of this document.

"Addition" means that the text of this document is additional to the requirements of the
reference.

"Amendment" means that the clause or subclause of the reference is amended as indicated
by the text of this document.

Copyright Ingemadional Elaciredechnicsl Commssion
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MEDICAL ELECTRICAL EQUIPMENT -

Part 4-4: Guidance and interpretation — Guidance for
writers of particular standards when creating
alarm system-related requirements

1 Scope and object

1.1 Scope

This document is intended to assist writers when drafting ALARM SYSTEM-related requirements
for particular standards in the IEC 60601 and IEC 80601 or ISO 80601 series of standards.

1.2  Object

The object of this document is to encourage consistent references to ALARM SYSTEM-related
requirements when introducing those requirements to particular standards. This is
accomplished by providing suggested model language, with examples, for common ALARM
s¥YSTEM-related requirements. Each of the recommendations is based upon text that has been
used in existing particular standards. The expectation is that this model language will be used
when ALARM SYSTEM-related requirements are needed in particular standards.

The collateral standard for ALARM 5YSTEMS, |IEC 60601-1-8, contains the horizontal ALARM
sysTEM-related requirements for ME EQUIPMENT and ME SYSTEMS. The recommendations in this
document are intended to aid the writers of particular standards when referencing I[EC 60601-
1-8:2006 and IEC 60601-1-8:2006/AMD1:2012.

2 MNormative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

I[EC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic
safety and essential performance
IEC 60601-1:2005/AMD1:2012

IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic
safety and essential performance — Collateral standard: General requirements, tests and
guidance for alarm systems in medical electrical equipment and medical electrical systems
IEC 60601-1-8:2006/AMD1:2012

IEC 60601-2-27:2011, Medical electrical equipment — Part 2-27: Particular requirements for
the basic safety and essential performance of electrocardiographic monitoring equipment

IEC 60601-2-34:2011, Medical electrical equipment — Part 2-34: Particular requirements for
the basic safety and essential performance of invasive blood pressure monitoring equipment

IS0 23328-1:2003, Breathing system filters for anaesthetic and respiratory use — Part 1: Salt
test method to assess filtration performance

Copyright Ingemadional Elaciredechnicsl Commssion
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SO 80601-2-12:2011, Medical electrical equipment — Part 2-12: Particular requirements for
basic safety and essential performance of critical care ventilators

ISO 80601-2-55:2011, Medical electrical equipment — Part 2-55; Particular requirements for
the basic safety and essential performance of respiratory gas monitors

SO 80601-2-61:2011, Medical electrical equipment — Part 2-61: Particular requirements for
basic safety and essential performance of pulse oximeter equipment

ISO B0601-2-72:2015, Medical electrical equipment — Part 2-72:Particular requirements for
basic safety and essential performance of home healthcare environment ventilators for
ventilator-dependent patients

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60601-1:2005 and
IEC 60601-1:2005/AMD1:2012, IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD1:2012,
IEC 60601-2-27:2011, |EC 60601-2-34:2011, IS0 23328-1:2003, IS0 80601-2-12:2011,
ISO 80601-2-55:2011, IS0 80601-2-61:2011 and 150 80601-2-72:2015 apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

« |EC Electropedia: available at http://www.electropedia.org/
+ 150 Online browsing platform: available at http://www.iso.org/obp

NOTE An index of defined terms is found beginning on page 22.
4 Overview

Table 1 provides an overview of the recommendations in this document listed in the order of
the subclauses of the collateral standard, |[EC 60601-1-8:2006 and

IEC 60601-1-8:2006/AMD1:2012.

In these recommendations, text in a field with

s square brackets [ ] represents where the writers should choose an appropriate phrase.

« curly brackets { } represents a field where the choices are listed inside the brackets or
later in the text,

Copyright Ingemadional Elaciredechnicsl Commssion
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Table 1 — Recommendations for particular standard references to the collateral
standard IEC 60601-1-8:2006 and IEC 60601-1-8:2006/AMD:2012

Recommend
Sunctause ot e | " an:
2017928101 5.6 Requiring disclosure of a means for testing ALARM SIGNALS 14
201.7.9.3101 5.7 Requiring disclosure of a means for testing the aLarM 15
SYSTEM
208.6.6.2.101 5.5 Requiring a restriction for the adjustment range of an 13
ALARM LIMIT
208.6.81 5.13 Requiring the use of the ACKNOWLEDGED ALARM SIGNAL 18
inactivation state
208.6.8.1 5.1 Prohibiting the use of the untimed ACKNOWLEDGED ALARM 9
SIGNAL inactivation state
208.6.8.2 5.8 Requiring REMINDER SIGNALS, option 1 16
208.6.8.2 59 Requiring REMINDER SIGMALS, option 2 16
208.6.8.5 §.3 Requiring a maximum pause duration, option 1 11
208.6.8.5 5.4 Requiring a maximum pause duration, option 2 "
208.6.12 512 Requiring ALARM SYSTEM logging 18
—A 5.1 Requiring a maximum ALARM SIGMNAL GENERATION DELAY 17
—8 5.2 Requiring an ALARM CONDITION and its pricrity 2]
—B .10 Requiring the capability for a connection to a DISTRIBUTED 17
ALARM SYSTEM
8 Generally placed in a particular standard subclause calling out the ALARM CONDITION.,
b Generally placed in a particular standard in subclause 201.10x.

5 Recommendations

5.1 Prohibiting the use of the untimed ACKNOWLEDGED ALARM SIGNAL inactivation state
5.1.1 General

This recommendation is applicable only for those particular standards that intend to prohibit
the use of the untimed ACKNOWLEDGED ALARM SIGNAL inactivation state.

The recommended text would typically be placed in the particular standard at 208.6.8.1.

51.2 Recommended text to prohibit the use of the untimed ACKNOWLEDGED ALARM
SIGNAL inactivation state

208.6.8.1 General

Amendment (delete from the first paragraph):
or indeterminate (indefinite ACKNOWLEDGED)
Amendment (add to end of the first paragraph):

ME EQUIPMENT shall not be equipped with a means for the clinical OPERATOR to initiate the
indeterminate (indefinite) ACKNOWLEDGED ALARM SIGNAL inactivation state.

Check compliance by functional testing.
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5.2 Requiring an ALARM CONDITION and its priority
5.2.1 General

This recommendation is applicable only for those particular standards that intend to require
an ALARM CONDITION and its associated priority.

The recommended text would typically be placed in the particular standard in a subclause
where the source of the ALARM CONDITION is considered (e.g. 201.12.1.xxx, 201.12.4 . xxx or
208.6.1.2.xxx).

5.2.2 Recommended text to require an ALARM CONDITION and its priority

ME EQUIPMENT shall be equipped with an ALARM SYSTEM that detects an ALARM CONDITION to
indicate [describe the ALARM CONDITION here]. The [describe the ALARM CONDITION here] ALARM
CONDITION shall be at least {choose a priority from the choices below}, unless an INTELLIGENT
ALARM SYSTEM, based on additional information, determines that the [describe the ALARM
CONDITION here] ALARM CONDITION is suppressed or its priority is changed.

Choices:

s HIGH PRIORITY,

s MEDIUM PRIORITY,

* LOW PRIORITY with auditory ALARM SIGNAL,

e« LOW PRIORITY.

Check compliance by functional testing.

5.2.3 Example 1 for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

208.6.1.2.101 Additional requirements for ALARM CONDITION priority

ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT shall be equipped with an ALARM SYSTEM
that detects an ALARM CONDITION to indicate cardiac standstill (asystole). The cardiac standstill
(asystole) ALARM CONDITION shall be HIGH PRIORITY, unless an INTELLIGENT ALARM SYSTEM,
based on additional information, determines that the cardiac standstill (asystole) ALARM
COMNDITION is supressed or its priority is changed.

EXAMPLE The invasive pressure measurement indicates that there is a valid pulse rate so the cardiac standstill
(asystole) ALARM CONDITION iS5 suppressed.

Check compliance by functional testing.

5.2.4 Example 2 for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

208.6.1.2.102 Additional requirements for ALARM CONDITION priority

ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT shall be equipped with an ALARM SYSTEM
that detects an ALARM CONDITION to indicate wentricular tachycardia. The wventricular
tachycardia ALARM CONDITION shall be HIGH PRIORITY, unless an INTELLIGENT ALARM SYSTEM,
based on additional information, determines that the ventricular tachycardia ALARM CONDITION
is suppressed or its priority is changed.

EXAMPLE The ECG algorithm determines ventricular tachycardia is present, but the arterial invasive pressure
measurement indicates that the blood pressure is 120 mmHg (systolic) and 80 mmHg (diastolic) so the veniricular
tachycardia ALARM CONDITION priority is changed by the INTELLIGENT ALARM SYSTEM from HIGH PRIORITY to MEDIUM
PRIORITY.

Check compliance by functional testing.
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525 Example for PULSE OXIMETER EQUIPMENT

208.6.1.2.101 Additional requirements for ALARM CONDITION priority

If the PULSE OXIMETER EQUIPMENT is equipped with an aALARM sSYSTEM that detects
PHYSIOLOGICAL ALARM CONDITIONS, then it shall be equipped with an ALARM SYSTEM that detects
an ALARM CONDITION to indicate low SpO; level. The low SpO; level ALARM CONDITION shall be
at least MEDIUM PRIORITY, unless an INTELLIGENT ALARM SYSTEM, based on additional
information, determines that the low SpO; level ALARM CONDITION is suppressed or its priority
is changed.

Check compliance by functional testing.

5.3 Requiring a maximum pause duration, option 1
5.31 General

This recommendation is applicable only for those particular standards that intend to require a
maximum pause duration.

The recommended text is placed in the particular standard at 208.6.8.5.

5.3.2 Recommended text to require a maximum pause duration, option 1

208.6.8.5 Indication and access
Amendment (add at the end of the third paragraph):

The MANUFACTURER-configured default interval for {choose an ALARM SIGNAL inactivation state
from the choices below} of ME EQUIFMENT shall not exceed [place time here].

Choices:

s AUDIO PAUSED,
s ALARM PAUSED,
+ timed ACKNOWLEDGED,

= or any combination of the above.

Check compliance by functional testing.

5.3.3 Example

208.6.8.5 Indication and access
Amendment (add at the end of the third paragraph):

The ManUFacTURER-configured default interval for auDIO PAUSED, ALARM PAUSED or timed
ACKNOWLEDGED of ME EQUIPMENT shall not exceed 2 min.

Check compliance by functional testing.

5.4 Requiring a maximum pause duration, option 2
5.4.1 General

This recommendation is applicable only for those particular standards that intend to require a
maximum pause duration.
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The recommended text is placed in the particular standard at 208.6.8.5.

5.4.2 Recommended text to require a maximum pause duration, option 2

208.6.8.5 Indication and access
Amendment (add at the end of the third paragraph):

The duration of {choose an ALARM SIGNAL inactivation state from the choices below} for the
ALARM CONDITIONS required by this document shall not exceed [place duration here] without
OPERATOR intervention.

NOTE This makes it possible for an oPeERATOR to deliberately extend the duration of {choose an ALARM SIGNAL
inactivation state from the choices below} by OPERATOR action.

Choices:

e AUDIO PAUSED,

e ALARM PAUSED,

e timed ACKNOWLEDGED,

« or any combination of the above.

Check compliance by functional testing.

Subclause 208.6.8.5 - Additional requirements for termination of ALARM SIGNAL
inactivation

Permitting very long pauses of ALARM SIGNALS can be hazardous for the PATIENT since the
OPERATOR will not be notified of the existence of an ALARM CONDITION. However, PATIENT
management often requires delicate procedures that can be disrupted by auditory ALARM
SIGNALS. Therefore, extending AUDIO PAUSED by OPERATOR action is useful to prevent the
ME EQUIPMENT from disturbing the OPERATOR or others in the vicinity.

ME EQuIPMENT should be equipped with an {choose an ALARM SIGNAL inactivation state from
the choices above} capability that permits the OPERATOR to pause the ALARM SIGNALS prior to
the creation of an ALARM conDITION. Such a capability permits the OPERATOR to minimize
nuisance auditory ALARM SIGNALS in situations that are known to be associated with creation of
ALARM CONDITIONS that are neither clinically relevant nor helpful. [Place a description of a
typical situation for this type of ME EQUIPMENT where the OPERATOR would be present and
likely creating ALARM CONDITIONS by virtue of what is being done.]

54.3 Example for a critical care VENTILATOR
208.6.8.5 Indication and access

Amendment (add at the end of the third paragraph):

The duration of auDIO PAUSED for the ALARM CONDITIONS required by this document shall not
exceed 2 min without OPERATOR intervention.

MOTE This makes it possible for an OPERATOR to deliberately extend the duration of AUDIO PAUSED by OPERATOR
action.

Check compliance by functional testing.
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Subclause 208.6.8.5 - Additional requirements for termination of ALARM SIGNAL
inactivation

Permitting very long pauses of ALARM SIGNALS can be hazardous for the PATIENT since the
OPERATOR will not be notified of the existence of an ALARM CONDITION. However, PATIENT
management often requires delicate procedures that can be disrupted by auditory ALARM
sIGNALS. Therefore, extending AUDIO PAUSED by OPERATOR action is useful to prevent what
would otherwise be nuisance ALARM SIGNALS from disturbing the OPERATOR or others in the
vicinity.

VENTILATORS should be equipped with an AUDIO PAUSED capability that permits the OPERATOR
to pause the ALARM SIGNALS prior to the creation of ALARM CONDITIONS that are expected to
occur. Such a capability permits the OPERATOR to minimize nuisance auditory ALARM SIGNALS
in situations that are known to be associated with creation of ALARM CONDITIONS that are
neither clinically relevant nor helpful. A ‘planned’ disconnection is a common situation where
this capability is needed. Examples include open suctioning, BREATHING SYSTEM FILTER
change, or insertion of a medication treatment. A closed suctioning mode should also include
such a capability.

5.5 Requiring a restriction for the adjustment range of an ALARM LIMIT
5.5.1 General

This recommendation is applicable only for those particular standards that intend to restrict
the adjustment range of an ALARM LIMIT,

The recommended text would typically be placed in the particular standard at 208.6.6.2.101.

5.5.2 Recommended text to restrict the adjustment range of an ALARM LIMIT, option 1,
limit the range

Additional subclause:
208.6.6.2.101 Additional requiremenls for adjustahle ALARM LIMIT

ME EQUIPMENT shall be equipped with means to adjust the {choose a type of ALARM LIMIT from
the choices below} [describe the ALARM CONDITION here] ALARM LIMIT[S] by deliberate action.
The {choose a type of ALARM LMIT from the choices below} aLarm LIMIT[S] for [describe the
ALARM CONDITION here] ALARM CONDITION shall not permit OPERATOR adjustment {higher than or
lower than} [put value[s] here] without an additional confirmation from the OPERATOR.

Choices:
s upper,
o |ower,

« upper and lower.

Check compliance by functional testing.

553 Example for a RESPIRATORY GAS MONITOR (RGM)

Additional subclause:
208.6.6.2.101 Additional requiremenls for adjustable ALARM LIMIT

An RGM shall be equipped with a means to adjust the low inspired oxygen gas reading ALARM
LIMIT by deliberate action. The aLarRM LiMIT for low inspired oxygen gas reading ALARM

Copyright Ingemadional Elaciredechnicsl Commssion



=14 - IEC TR 60601-4-4:2017 @ |EC 2017

CONDITION shall not permit OPERATOR adjustment lower than 18 % without an additional
confirmation from the OPERATOR.

Check compliance by functional testing.

5.5.4 Recommended text to restrict the adjustment range of an ALARM LIMIT, option 2,
ensure that the range is wide enough

Additional subclause:
208.6.6.2.101 Additional requiremenls for adjustahle ALARM LIMIT

ME EQUIPMENT shall be equipped with a means to adjust the {upper or lower} [describe the
ALARM CONDITION here] aLARM LIMIT. The {upper or lower} [describe the ALARM CONDITION here]
ALARM LIMIT shall permit oPERATOR adjustment {higher than or lower than or between} [put
value or values here].

Check compliance by functional testing.

5.5.5 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

Additional subclause:
208.6.6.2.101 Additional requirements for adjustable ALARM LIMIT

ME EQUIPMENT shall be equipped with means to adjust the upper heart rate ALARM LIMIT, The
ALARM LIMIT range for the upper heart rate ALARM CONDITION shall permit OPERATOR adjustment
between 100 min-! and 200 min-'. The ALARM LIMIT range for the lower heart rate ALARM
CONDITION shall permit OPERATOR adjustment between 30 min- and 100 min-'.

Check compliance by functional testing.

5.6 Requiring disclosure of a means for testing ALARM SIGNALS

5.6.1 General

This recommendation is applicable only for those particular standards that intend to require
disclosure of a means for testing ALARM SIGNALS,

The recommended text would typically be placed in the particular standard at 201.7.9.2.8.101.

5.6.2 Recommended text to require disclosure of a means of testing ALARM SIGNALS

Additional subclause:

201.7.9.2.8.101 Additional requirements for the start-up PROCEDURE

MNOTE For the purposes of this document, a start-up PROCEDURE is a pre-use functional test that is used to
determine whether the ME EQUIPMENT is ready for use,

The instructions for use shall disclose how the clinical OPERATOR can check for proper
operation of the ME EQUIPMENT on a daily or per shift basis.

In addition, the instructions for use for ME EQUIPMENT shall disclose how all the ALARM SIGNALS
can be functionally tested by the clinical OPERATOR to determine if they are operating
correctly. Portions of this test may be automatically performed by the ME EQUIPMENT or may
require OPERATOR action.
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EXAMPLE Combination of the power-on self-test routines and OPERATOR action.

Check compliance by inspection of the instructions for use.

5.6.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

Additional subclause.

201.7.9.2.8.101 Additional requirements for the start-up PROCEDURE

NOTE For the purposes of this document, a start-up PROCEDURE is a pre-use functional test that is used to
determine whether the ME EQUIPMENT is ready for use.

The instructions for use shall disclose how the clinical OPERATOR can check for proper

operation of the ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT on a daily or per shift
basis.

In addition, the instructions for use for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT
shall disclose how all of the ALARM SIGNALS can be functionally tested by the clinical OPERATOR
to determine if they are operating correctly. Portions of this test may be automatically
performed by the ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT or may require
OPERATOR action.

EXAMPLE Combination of the power-on self-lest routines and OPERATOR action.

Check compliance by inspection of the instructions for use.

5.7 Requiring disclosure of a means for testing the ALARM SYSTEM
5.7.1  General

This recommendation is applicable only for those particular standards that intend to require
disclosure of a means of testing the ALARM SYSTEM.

The recommended text would typically be placed in the particular standard at 201.7.9.3.101.

5.7.2 Recommended text to require disclosure of a means of testing the ALARM
SYSTEM

Additional subclause:
201.7.9.3.101 Additional requirements for the technical description

The technical description for ME EQUIPMENT shall include a description of a method for
checking the proper functioning of the aLarm svsSTEm for each of the ALARM CONDITIONS
specified in this document, if not performed automatically during the start-up PROCEDURE. The
technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

5.7.3 Example for a critical care VENTILATOR

Additional subclause:
201.7.9.3.101 Additional requirements for the technical description

The technical description for the vENTILATOR shall include a description of a method for
checking the proper functioning of the ALARM S¥STEM for each of the ALARM CONDITIONS
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specified in this document, if not performed automatically during the start-up PROCEDURE. The
technical description shall disclose which checks are performed automatically.

Check compliance by inspection of the technical description.

5.8 Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 1

5.81 General

This recommendation is applicable only for those particular standards that intend to require
the generation of REMINDER SIGNALS during ALARM SIGMAL inactivation.

The recommended text would typically be placed in the particular standard at 208.6.8.2.

5.8.2 Recommended text to require the generation of REMINDER SIGNALS during ALARM
SIGNAL inactivation

208.6.8.2 REMINDER SIGNALS
Amendment (add before the compliance check):

If an ALARM SIGNAL inactivation state is invoked for a duration longer than [place interval here],
without OPERATOR action, for the [describe the ALARM CONDITION here] ALARM CONDITION, a
REMINDER SIGNAL {shall or should} be generated at least every [place interval here].

5.8.3 Example for INVASIVE ELOOD PRESSURE MONITORING EQUIPMENT

208.6.8.2 REMINDER SIGNALS
Amendment (add before the compliance check):

If an aLaRM SIGNAL inactivation state is invoked for a duration longer than 5 min, without
OPERATOR action, for the PHYSIOLOGICAL ALARM COMNDITIONS required by this document, a
REMINDER SIGNAL shall be generated at least every 5 min.

5.9 Requiring REMINDER SIGNALS during ALARM SIGNAL inactivation, option 2

591 Recommended text to require the generation of REMINDER SIGNALS during ALARM
SIGNAL inactivation

208.6.8.2 REMINDER SIGNALS
Amendment (add before the compliance check):

If an ALARM SIGMAL inactivation state is invoked for a duration longer than [place interval here]
for all {choose the ALARM CONDITION priority} ALARM CONDITIONS, a REMINDER SIGNAL shall be
generated every [place interval here]. If an ALARM SIGNAL inactivation state is invoked for a
duration longer than [place interval here] for {choose the ALARM CONDITION priority} ALARM
CONDITIONS, a REMINDER SIGNAL should be generated at least every [place interval here].

Choices:

¢ HIGH PRIORITY,

« MEDIUM PRIORITY,

s LOW PRIORITY with auditory ALARM SIGNAL,
s«  LOW PRIORITY.
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5.9.2 Example

208.6.8.2 REMINDER SIGNALS
Amendment (add before the compliance check):

If an ALARM SIGNAL inactivation state is invoked for a duration longer than 2 min for all HIGH
PRIORITY ALARM COMNDITIONS, @ REMINDER SIGNAL shall be provided every 2 min. If an ALARM
SIGMNAL inactivation state is invoked for a duration longer than 2 min for MEDIUM PRIORITY ALARM
CONDITIONS, a REMINDER SIGNAL should be provided at least every 2 min.

5.10 Requiring the capability for a connection to a DISTRIBUTED ALARM SYSTEM
5.10.1 General

This recommendation is applicable only for those particular standards that intend to require
the capability for a connection to a DISTRIBUTED ALARM SYSTEM.

The recommended text would typically be placed in the particular standard at 201.10x.1.

5.10.2 Recommended text to require the capability for a connection to a DISTRIBUTED
ALARM SYSTEM

Additional subclauses:
201.10x FUNCTIONAL CONNECTION
201.10x.1 General

Basic SAFETY and ESSENTIAL PERFORMANGCE of the ME EQUIPMENT shall be maintained if
connections to the FUNCTIONAL CONNECTION of the ME EQUIPMENT are disrupted or if the
equipment connected to those parts fails.

Check compliance by functional testing.
201.10x.2 Connection to a DISTRIBUTED ALARM CONDITION

ME EQUIPMENT [should or shall] be equipped with a FUNCTIONAL CONNECTION that permits
connection to a DISTRIBUTED ALARM SYSTEM.

Check compliance by inspection.

5.10.3 Example for a VENTILATOR FOR A VENTILATOR-DEPENDENT PATIENT

Additional subclauses:
201.10x FUNCTIONAL CONNECTION
201.10x.1 General

BAsIC SAFETY and ESSENTIAL PERFORMANCE shall be maintained if connections to the
FUNCTIONAL CONNECTION of the VENTILATOR are disrupted or if the equipment connected to
those parts fails.

Check compliance by functional testing.

Copyright Ingemadional Elaciredechnicsl Commssion



-18 - IEC TR 60601-4-4:2017 @ |EC 2017

201.10x.2 Connection to a DISTRIBUTED ALARM CONDITION

A VENTILATOR shall be equipped with a FUNCTIONAL CONNECTION that permits connection to a
DISTRIBUTED ALARM SYSTEM.

Check compliance by inspection.

5.11 Requiring a maximum ALARM SIGNAL GENERATION DELAY
5.11.1 General

This recommendation is applicable only for those particular standards that intend to require a
maximum ALARM SIGNAL GENERATION DELAY.

The recommended text would typically be placed in the particular standard at 208.6.4.1.

511.2 Recommended text to require a maximum ALARM SIGNAL GENERATION DELAY

208.6.4.1 ALARM SYSTEM delays
Amendment (add before the compliance check):

The ALARM SIGNAL GENERATION DELAY for the [describe the ALARM CONDITION here] ALARM
cONDITION shall not exceed [place duration here].

Check compliance by functional testing.

5.11.3 Example for ELECTROCARDIOGRAPHIC (ECG) MONITORING EQUIPMENT

208.6.4.1 ALARM SYSTEM delays
Amendment (add before the compliance check):

The ALARM SIGNAL GENERATION DELAY for the cardiac standstill (asystole) ALARM CONDITION
shall not exceed 10 s,

Check compliance by functional testing.

5.12 Requiring ALARM SYSTEM logging

5.12.1 General

This recommendation is applicable only for those particular standards that intend to require
ALARM SYSTEM logging.

The recommended text would typically be placed in the particular standard at 208.6.12.101.

5.12.2 Recommended text to require ALARM SYSTEM logging

Additional subclause:
208.6.12.101 Additional requirements for ALARM SYSTEM logging

Motwithstanding the requirements of |EC 60601-1-8:2006 and |EC 60601-1-8:2008/
AMD1:2012, the ME EQUIPMENT shall
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« be equipped with an ALARM SYSTEM log for {choose the type(s) of ALARM CONDITION} ALARM
CONDITIONS and all ALARM SIGNAL inactivation states with a capacity of at least [place
number of events here] events.

* not lose the contents of the ALARM S¥STEM log during a loss of power for less than [place
interval here] unless deleted by RESPONSIBLE ORGANIZATION action.

« not permit the OPERATOR to erase the contents of the ALARM SYSTEM log.
Choices:

s specific ALARM CONDITIONS,

+ technical,

« physiological,

s  HIGH PRIORITY,

«  MEDIUM PRIORITY,

= LOW PRIORITY with auditory ALARM SIGNAL,
« LOW PRIORITY,

« all

This log [should or shall] include at least the following events:

Choices (these are just examples, other events are possible):

= change of ME EQUIPMENT settings;
* change of ALARM SETTINGS;

= change of PATIENT;

s power supply source change;

s access mode; and

s results of the last pre-use check.

Check compliance by inspection and functional testing.

5.12.3 Example for a life-supporting homecare VENTILATOR

Additional subclause:
208.6.12.101 Additional requirements for ALARM SYSTEM logging

Notwithstanding the requirements of |EC 60601-1-8:2006 and |EC 60601-1-8:2006/
AMD1:2012, the VENTILATOR shall

+ be equipped with an aLarm SYSTEM log for all aLARM CONDITIONS and all ALARM SIGMAL
inactivation states with a capacity of at least 1 000 events.

* not lose the contents of the ALARM SYSTEM log during a loss of power for less than
365 days unless deleted by RESPONSIBELE ORGANIZATION action.

* not permit the LAY OPERATOR to erase the contents of the ALARM SYSTEM log.
This log shall include at least the following events:

« change of ventilation settings;
o change of ALARM SETTINGS;

« power supply source change;
* access mode; and
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* results of the last pre-use check.

Check compliance by inspection and functional testing.

5.13 Requiring the use of the ACKNOWLEDGED ALARM SIGNAL inactivation state

5.13.1 General

This recommendation is applicable only for those particular standards that intend to require
the use of the ACKNOWLEDGED ALARM SIGNAL inactivation state.

The recommended text would typically be placed in the particular standard at 208.6.8.1.

5.13.2 Recommended text to require the use of the ACKNOWLEDGED ALARM SIGNAL
inactivation state

208.6.8.1 General
Amendment (add to end of the first paragraph):

Means shall be provided for the OPERATOR to initiate the ACKNOWLEDGED ALARM SIGNAL
inactivation state.

Check compliance by functional testing.
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