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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

{SO-—memberbeodies)—he—work—of-preparing—tnternational-Standards—is—normally—carried—out—through

ISO

technical committees. Each member body interested in a subject for which a technical committee hasypeen

established has the right to be represented on that committee. International organizations, governmenta
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely ~"with
International 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. Draft_International Stang

and
the

ards

adopted by the technical committees are circulated to the member bodies fon voting. Publication as an

International 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

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

Amendment 1 to ISO 14971:2000 was prepared by Technical CGommittee ISO/TC 210, Quality manage
and corresponding general aspects for medical devices, and Subecommittee IEC/SC 62A, Common aspe(
electrical equipment used in medical practice.

At the time of publication of 1ISO 14971:2000, it was antiCipated that maintenance of the standard wou
required within a few years. IEC/SC 62A has already-anticipated that a revision may be needed in about 3
In anticipation of the maintenance process, ISO/TC 210-IEC/SC 62A Joint Working Group 1, Applicati
risk management to medical devices, developed this Amendment to document its reasoning for establig
the various requirements contained in ISO 14971. Those who make future revisions to the standard car
this Amendment, along with experience gainéd in the use of the standard, to make the standard more u
to manufacturers, regulatory bodies, and.health care providers.

The material in this Amendment ds" purely informative. It does not alter in any way the requiremen
ISO 14971 or modify any of the(other informative material.
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Introduction

A standard for the application of risk management to medical devices became important largely because of

the

devi

ISO/
third
deve
IEC/
Joint
This
signi

es. No medical device risk management standard existed, and 1SO 14971 was written to fill that gap.
TC 210 Working Group 4 was formed to develop the new standard. Almost simultaneously, drafters of the
edition of IEC 60601-1 planned to have risk management included in the standard then under
lopment. They saw the need for a separate risk management activity and formed Working Group\15 of
5C 62A. Recognizing that the efforts of these two working groups overlapped, IEC and ISO formed the
Working Group 1 (JWG 1) on Risk Management combining the membership of both working groups.
collaboration resulted in the publication of ISO 14971 with both an ISO and an IEC loge-The dual logo
fies that both 1ISO and IEC recognize 1SO 14971 as the International Standard covering\the application of

increasina-—recoanition_bv reaaulators that tha maniifacturar shauld annly ricsk manaaagmant ta madical
cFeaSHIg— gHHoR—y—Feg4 ¥ e RaRHHAGHH-SY ROLHE—aPpH—HSK—ahRageehRt—o—Reaicat

risk management to medical devices.

Whe|
stan
need

h JWG 1 started its discussions on the international risk management standard;jthere was no satisfactory
fard in place to address risk management for medical devices. Crucial features of risk management
ed to be addressed such as the process of risk evaluation, as well as thg-balancing of risks and benefits

for medical devices. Manufacturers, regulatory bodies, and health care. ‘providers had recognized that

“abs

plute safety” in medical devices was not achievable. In addition, the, risks that derive from the increasing

diversity of medical devices and their applications cannot be completely addressed through product safety

stan
throd
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man
man
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man
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In th

lards. The recognition of these facts and the consequent need/to manage risks from medical devices
ghout their life cycle led to the decision to develop ISO 14974,

UWG 1’s original plan was to write ISO 14971 in severalparts, each dealing with a specific aspect of risk
pgement. 1SO 14971-1:1998, covering risk analysis,cwas intended as the first part of an overall risk
bgement standard. Later, the JWG 1 decided that it\was better to develop a single document that would
de all aspects of risk management. The mainireason for this was that it was apparent that risk
bgement would be mandated by several regulatory regimes in the world, including Europe. It was
fore no longer useful or necessary to have a‘separate standard on risk analysis available. Also, making
risk management standard instead of having several parts would much better show the coherence
een the several aspects of risk management.

s Amendment, the numbering parallels the numbering of the clauses and subclauses of ISO 14971:2000.
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Medical devices — Application of risk management to medical
—devices

AMENDMENT 1: Rationale for requirements

Page 31

Add the following annex before the Bibliography.

Annex H
(informative)

Rationale for requirements

H.1 Rationale for Clause 1, Scope

As explained in the Introduction, a risk management standard applying to all medical devices is required.
Risks exist throughout the product life cycle, and risks that become apparent at one point in the life cycle| may
be managed by action taken at a completely different point in the life cycle. For this reason, this International
Standard is intended to be a complete life cycle standard. This means that it instructs manufacturers to apply
risk management principles to a medical device from its initial conception until its ultimate decommissigning
and disposal.

This International Standard is *not intended to be applicable to clinical decision making. The decisign to
embark upon a clinical procedure utilizing a medical device requires the residual risks to be balanced against
the anticipated benefits yof the procedure. Such judgements should take into account the intehded
use/intended purpose|_performance, and risks associated with the medical device as well as the riskg and
benefits associated with the clinical procedure or the circumstances of use. Some of these judgements|may
be made only by-a qualified health care professional with knowledge of the state of health of an indiviidual
patient and thé-patient's own opinion.

Although-fhere has been significant debate over what constitutes an acceptable level of risk, this International
Standard® does not specify acceptability levels. Specifying a single level for acceptable risk would be
inappropriate because

— the wide variety of devices and situations covered by this International Standard would make a sjingle

laval maoaninalace on
TevermCoartmgroso;ara

— local laws, customs, and values are more appropriate for defining risk acceptability for a particular culture
or region of the world.

Because not all countries require a quality system for medical device manufacturers, a quality system is not
required in this International Standard. However, a quality system is extremely helpful in managing risks
properly. Because of this and because most medical device manufacturers do employ a quality system, this
International Standard is constructed so that it can easily be incorporated into the quality system that they use.
The relationship with ISO 13485:1996 is shown in Table G.2 in Annex G.
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H.2 Rationale for Clause 2, Terms and definitions

It was not intended to invent a host of new and possibly unfamiliar terms and so this International Standard is
intentionally built upon the wealth of risk management information both in standards and in the literature.
Existing definitions were used wherever possible. The primary sources for the definitions were ISO/IEC
Guide 51:1999 and ISO 8402:19941).

It was known that rlsk management wouId be made mandatory, either epr|C|tIy or |mpI|C|tIy, by the European

control” (2.16), “risk management” (2.18), and “risk management file” (2.19). The definition for “risk control”
was | provided to be consistent with the definitions of “risk analysis” and “risks evaluation” given by
ISO/|EC Guide 51. The definition for “risk management” emphasizes the use of a<systematic approach and
the meed for management overview. The concept of a “risk management file” was originally expressed in
IEC $0601-1-4, but the definition was changed because the definition inJEC 60601-1-4 refers to quality
recofds, which need not exist for compliance with ISO 14971.

H.3| Rationale for Clause 3, General requirements forrisk management

Althqugh risk management activities are highly individual¢terthe device being evaluated, there are basic
elements that need to be included in the risk management process. This clause satisfies that need. This
clauge also allows for some differences in the requitements for meeting this standard, based on local
diffefences in regulatory approaches.

H.3.1 National or regional regulatory requirements

Worldwide applicability of this Internatignal Standard is important despite differing regional regulatory
requlrements. This subclause was needed so that both Europe and the United States (as well as other
countries and regions) could use, this International Standard in their regulatory programmes. In Europe,
man{ifacturers do not need to have a certified quality system in place to meet the essential requirements
necgssary for applying a CE markito their product. In the United States, a quality system is always required to
market a device (unless the device is specifically exempted). Subclauses 3.3 and 3.4 closely follow quality
system requirements. This\subclause enables manufacturers to apply 3.3 and 3.4 in conjunction with a quality
systém, when required.by-their local regulatory authorities.

H.3.2 Risk management process

This|subclauserequires each manufacturer to establish a risk management process as part of the design of a
medi|cal déyvice. This is required so that the manufacturer can systematically ensure that the required elements
are ip the process Risk analysls rrsk evaluatlon and r|sk control are commonly recognlsed as essentlal parts
of rigk
management process does not end with the de3|gn and manufacturlng of a medical dewce but continues on
into the post-production phase. Therefore, the gathering of post-production information was identified as a
required part of the risk management process. When a manufacturer employs a quality system, the risk
management process should be fully integrated into that quality system.

1) 1SO 8402:1994 has been replaced by ISO 9000:2000. However, the definitions of terms such as “objective evidence”
in ISO 14971:2000 were taken from ISO 8402:1994.
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H.3.3 Management responsibilities

The commitment of a manufacturer's management is critical for an effective risk management process. T

3(E)

hese

individuals should take responsibility for overall guidance of the risk management process. Therefore, this

subclause was included to emphasize that role. In particular, the following was concluded.

a) Because this International Standard does not define acceptable risk levels, the manufacturer has to

decide what criteria to apply, taking account of relevant factors.

b) In the absence of adequate resources, risk management activities would be less effective;~even if
complying with the letter of the other requirements of this International Standard.

c) Risk management is a specialized discipline and requires the use of individualsxtrained in| risk
management techniques (see H.3.4).

d) Risk management is an evolving process and periodic review of the risk management activities is nepded
to ascertain whether they are being carried out correctly, to rectify any weaknesses, to implement
improvements, and to adapt to changes.

H.3.4 Qualification of personnel

It is essential to get qualified people to perform risk management tasks! Risk management processes refjuire

people who know

— how the device is constructed,

— how the device works,

— how the device is intended, or likely, to be used; and

— how to apply the risk management process.

In general, this will require several experts, each contributing their specialist knowledge. Records of the

appropriate qualifications are required to provide objective evidence. For confidentiality reasons,| this

International Standard does not require these records to be kept in the risk management file.

H.3.5 Risk management plan

A risk management plan;is required because

— an organized-approach is essential for good risk management,

— the planprovides the roadmap for risk management, and

— the plan encourages objectivity and helps prevent essential elements being forgotten.

A plan is also beneficial for reuse of the process for subsequent risk management programmes. Elemerits a)

to e) are required for the following reasons.

a) There are two distinct elements in the scope of the plan. The first identifies the intended medical device or
accessory; the other identifies the phases of the life cycle covered by the plan. By defining the scope, it
can be seen if any part of the device is not included and if parts of the life cycle have to be covered by
another plan.

b) Verification is an essential activity and is required by 6.3. Planning this activity helps ensure that essential

resources are available when required. If verification is not planned, important parts of the verification
could be neglected.

© 1SO 2003 — Al rights reserved 3


https://standardsiso.com/api/?name=0365ee9a0b53612a982214e7b70d1f47

ISO

14971:2000/Amd.1:2003(E)

¢) The allocation of responsibilities is needed to ensure that no responsibility is omitted.

d) This pointis included as a generally recognised responsibility of management.

e) The criteria for risk acceptability are fundamental to risk management and should be decided upon before
risk analysis begins. This helps make the process in Clause 5 objective.

The requirement to keep a record of changes is to facilitate audit and review of the process.

H.3.

This
all th
audif

H.4

ISO
the
EN 1
conf

In th
flow
Prov
prov

b Risk management file

International Standard uses this term to signify where the manufacturer can locate or find the locations of
e records applicable to risk management. This facilitates the risk management and enables more*efficient
ing to this International Standard.

Rationale for Clause 4, Risk analysis

14971-1:1998, Medical devices — Risk management — Part 1: Application of risk analysis, was used as
pasis for this clause. ISO 14971-1 was the ISO version of EN 1441 on medical device risk analysis.
441 was written under a mandate of the European Commission, apd it gives the presumption of
prmance with the requirements for risk analysis of the European medical.device regulations?).

s and subsequent clauses of this International Standard, the requitéments are keyed to the steps of the
diagram in Figure 2. Figure 2 was provided to give the user an.averview of the risk management process.
ding a key (in the form of step numbers) between the figure@and'the actual requirements in the text would
b a useful aid. This is an expansion of the mechanism provided in ISO 14971-1. As indicated in Figure 2,

the process needs to be iterative, covering each risk in turn; and returning to earlier steps if risk control

mea

H.4.
The
A no

user
appl

sures introduce new hazards or if new information becomes available.

1 Risk analysis procedure
[isk analysis procedure is described in 4.2,(4.3 and 4.4.
te was added on how to deal with the-availability of a risk analysis for a similar medical device to inform

5 of this International Standard that when adequate information already exists it can and should be
ed to save time, effort and other resources. Users of this International Standard need to be careful,

howegver, to assess systematically.their previous work for applicability to the current risk analysis.

Note]
impo
in th

H.4.
safe

This

that details required by, a), b) and c) form the basic minimum data set for ensuring traceability and are
rtant for management.reviews and for subsequent audits. The requirement in a) also helps clarify what is
b scope of the analysis and verify completeness.

P Intended.use/intended purpose and identification of characteristics related to the
ty of the medical device

step.forces the manufacturer to think about all the characteristics that could affect safety of the medical

devi

e JThis analysis should include “reasonably foreseeable misuse.” Devices are frequently used in

situa

tions other than those intended by the manufacturer and in situations other than those foreseen when a

device is first conceived. It is important that the manufacturer tries to look into the future to see the hazards
due to potential uses of their device.

2) EN 1441 was ratified on 13 September 1997 and its reference number published in the European Community’s
Official Journal of 9 May 1998.
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Annex A is intended to be helpful in describing the characteristics of the medical device and the environments
in which it is used. It cannot be emphasized too strongly that this list is not exhaustive. Every manufacturer
should be creative in determining the relevant safety characteristics for the medical device under investigation.
The list in Annex A was originally taken from 1ISO 14971-1:1998, with some additions made as a result of
comments on drafts of that standard. The list ought to stimulate thinking of “where can things go wrong?”
Annex B on in vitro devices and Annex C on toxicological hazards have been taken from Annex A and
Annex B, respectively, of ISO 14971-1:1998 with only minor changes.

H.4.5 ldentification of known or foreseeable hazards

This step requires that the manufacturer be systematic in the identification of potential hazards.| The
manufacturer should list “known or foreseeable hazards” based upon the safety characteristics idéntified in 4.2.
A risk can only be assessed and managed once a hazard has been identified. Listing the hazards allows this
to be done systematically.

Annex D was provided to give examples of “possible hazards and contributing factors:” This terminologyl was
used because it may not always be clear whether something is a “hazard” or acontributing factor.” This is
especially true when there is a sequence of events that in the end may lead,to & hazardous situation| The
manufacturer should recognise these sequences of events to address risk properly. Whether a specific
element of this sequence is called a hazard or a contributing factor is unimportant.

Again the list as given in Annex D is non-exhaustive and is not intended as a checklist, but rather to stimulate
creative thinking.

Annex F is provided as guidance on common risk analysis teChniques that may be helpful in the identifichation
of hazards.

H.4.4 Estimation of the risk(s) for each hazard

This is the final step of risk analysis. The difficulty with this step is that estimation of risk is different for g¢very
hazard that is under investigation as well as for every device. It was therefore decided to write the text of this
subclause generically. Because hazards can occur both when the device functions normally and when the
device malfunctions, one should look. closely at both situations. In practice, both components of|risk,
probability and consequence, should be-analysed separately. When a manufacturer uses a systematic wpy of
categorizing the severity or probability estimate levels, it should define the categorization scheme and recprd it
in the risk management file. This enables the manufacturer to treat equivalent risks repeatably and serves as
evidence that the manufacturer has done so.

Frequently, good quantitative data are not readily available. Therefore the suggestion that estimation of risk
should be done in a quantitative way has been avoided.

Annex E (E.1 to.E22) has been added as helpful guidance on risk analysis. The information originates [from
several sourees, including IEC 60300-3-9. The information in that standard was adapted to make it usefl for
all medical)devices. Annex E does not require the construction of a “risk chart” showing the relatiopship
between| probability and severity and acceptability of risk. When risk charts are used for establishing the
acceptability of a particular risk, their use and interpretation should be explained for the particular applicat|on.

|_-H.5 Rationale for Clause 5, Risk evaluation

Decisions have to be made about the acceptability of risk. A decision was placed at this point because this is
the first occasion that the required information is available. Manufacturers can use the recently estimated risks
and evaluate them using the criteria for risk acceptability defined in the risk management plan. They can
screen the risks to determine which ones need to be reduced. Clause 5 was written in this way to allow the
user to avoid unnecessary work.
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