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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 standardization.

The procgdures used to develop this document and those intended for its further maintenance\gre
described|in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed-for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document maybe the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patént rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS{ list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an ejplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.ofg/
iso/forewprd.html.

This dochment was prepared by Technical Committee ISO/TC 210, Quality management dnd
corresponfling general aspects for medical devices.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete |isting of these bodies can be found @twww.iso.org/members.html.
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Introduction

As medical devices are designed, developed, manufactured and distributed on the global market, a
residual risk with regard to the medical device’s safety and performance remains throughout the
product life cycle. This is due to a combination of factors, such as product variability, factors affecting
the medical device’s use environment, the different end user interaction, as well as unforeseen medical
device failure or misuse. Design and development activities of medical devices ensure that the residual
riskis acceptable before product release (i.e. pre-market). However, it is important to collect and analyse
information on the medical device during production and post-production to meet requirements for

m
pr

Popt-market surveillance is the process to enable manufacturers to perform\such moni
collecting data from actual use of medical devices, analysing these data and thén using the ir;ﬁormation
frqm post-market surveillance in the appropriate processes, such as/product realiz

mgnagement, communicating to regulatory authorities or product improvement. The extent
m3

T

th¢ir post-market surveillance activities. Other organizations, such as importers, distrib

re
po
In
ap

The guidance on the post-market surveillance process described in this document is comp

to
po

©lI

intent of this document is to provide guidance to manufacturers who are planning and

rocessors, that are connected to the manufacturer in the product lifecycle and who plaj
ct-market surveillance activities, can also utilize the guidance in this document for their
the rest of this document, the term organization will'be used instead of manufacturer,
blicable.

requirements in ISO 13485 and ISO 14971 for production and post-production activities t
st-market surveillance, see Figure 1.

itor 1115 of pr oductand processes atdensure—therestduatrisk remains at,t,cptalulc. AL propriate
pcesses for collecting and analysing the information on the production and post-production feedback
allpws for early detection of any undesirable effects. These processes can also reveal opport
improvement, as specified in ISO 13485, or possible relevance to safety, as specifiedin ISO 14

Inities for
071.

foring, by

ion, risk
of a post-

rket surveillance process needs to be appropriate and proportionate to'the medical device and its use.

executing
utors and
/ a role in
activities.
as far as
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ISO 13485

4.1.1. The organization shall document the
role(s) undertaken by the organization
under the applicable regulatory
requirements.

5.4.2 Quality management system planning

5.6 Management review

8.2 Monitoring and measurement
8.4 Analysis of data

QL1 L
S-HRPFOvereRt

ISO TR 20416

— monitoring medical device safety and performance,

1SO 14971 — meeting regulatory requirements

— contributing to life-cycle management

4.1 Risk management process

5.5 Data collection

5.6 Data analysis

10 Production and post production activities

4.4 Risk management plan

5.4 Identification of hazards and
hazardous situations

5.5 Risk estimation

10.2 Information collection
10.3 Information review

10.4 Actions

) ¢ tting requirements

ovide deliverables

Figure 1 — Inter-relationship of ISO TR 20416 with ISO 13485 and ISO 14971 standards

Decisions
are descr

in this dod

to fulfil applicable regulatory_ requirements for medical devices. While regulatory requireme

are not d
requirem

of this do

ents. This documént’uses the definition of post-market surveillance from ISO 13485. Us

in different jurisdictions” and define different activities and responsibilities, for example mar
surveillarice.

Vi

and actions, based on the information collected and analysed by application of this document,
bed in other standards, suchras ISO 13485 and ISO 14971, and are therefore not included
cument. The organization _may be required to perform post-market surveillance activitjes

nts

bscribed here, this,document can be helpful for organizations in fulfilling those regulatgry

PI'S

cument should nete that the use of terms with respect to post-production data can vary

Ket
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Medical devices — Post-market surveillance for
manufacturers

doctneRrtprovides—ghuidance—on—thepostmarketsurvetHanece—proce arnd—is—interded for use
medical device manufacturers. This post-market surveillance process is consistent mxith relevant
intlernational standards, in particular ISO 13485 and ISO 14971. This document describes a|proactive
anfl systematic process that manufacturers can use to collect and analyse appropriate data, o provide
information for the feedback processes and use this to meet applicable regulatory requirements to gain
experience from the post-production activities. The output of this process can beused:

—| asinput into product realization;

—| as input into risk management;

—| for monitoring and maintaining product requirements;
—| for communicating to regulatory authorities; or

—| as input into improvement processes.

Thlis document does not address market surveillance activities to be performed by iegulatory
authorities. Neither does it specify a manufacturéer’s actions required by the applicable fegulatory
requirements resulting from their production orpost-production activities, nor reporting to rlegulatory
authorities. This document is not intended tor'éplace or change applicable regulatory requir¢ments for
popt-market surveillance.

2 | Normative references

Thlere are no normative references for this document.

3 | Terms and definitions

For the purpose of €his document, the definitions given in ISO 14971:2019 and ISO 13485:2016 and the
following apply.

ISQ and IEGmaintain terminological databases for use in standardization at the following addlresses:

—| ISO'Online browsing platform: available at https://www.iso.org/obp

— LIEC Electropedia: available at http://www.electropedia.org/

3.1

post-market clinical follow-up study

PMCF-study

study carried out following marketing approval intended to answer specific questions relating to
clinical safety or performance (i.e. residual risks) of a medical device when used in accordance with its
approved labelling

Note 1 to entry: These may examine issues such as long-term performance, the appearance of clinical events

(such as delayed hypersensitivity reactions or thrombosis), events specific to defined patient populations, or the
performance of the medical device in a more representative population of providers and patients.

© IS0 2020 - All rights reserved 1
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[SOURCE: GHTF/SG5/N4:2010, modified — "device" changed to "medical device"]

Note 2 to entry: For in-vitro diagnostics, a similar type of studies exists, e.g. post-market performance follow-up
(PMPF) study in Europe.

3.2

post-market surveillance

systematic process to collect and analyse experience gained from medical devices that have been placed
on the market

[SOURCE: ISO 13485:2016, 3.14]

4 Purpose of post-market surveillance process

In accordpnce with the requirements outlined in ISO 13485:2016, Clause 8 and ISO~\14971:20[19,
Clause 10 the organization documents one or more processes for collecting and analysing data frpm
production and post-production activities. This information can then be used as.input into prodfyict
realizatiof, risk management processes, determination of achievement of quality{cbjectives or other
actions fof improvement.

Post-marlet surveillance can also identify new opportunities for imprevement associated with the
medical device in accordance with 1SO 13485. It also provides the input for the risk management
process i1 accordance to ISO 14971. Furthermore, it provides input.iiito the design and development
change prjcesses, in accordance to ISO 13485.

Post-marHlet surveillance serves the following main purposes:

— Monitpring medical device safety and performance: Postsmarket surveillance links to other processes
established in the quality management system, including, but not limited to, feedback, analysiq of
data, jmprovement, design and development proceésses, including design and development inputs,
risk management, clinical evaluation or performance evaluation. Post-market surveillance activitjes
help to ensure that available data are analysed and utilized to help make determinations about the
safety and performance of a medical device'in accordance with the intended use.

— Meetihg regulatory requirements: Thissdocument contains suggestions and techniques that can|be
used fo meet the applicable regulatory requirements. This can include analysing and reviewng
inforgation to gain specific experience from production and post-production activities, trending
of prgcesses and product, as.well as feedback to the organisation for improvement activities,|as
specified in the applicable(regulatory requirements.

— Contrfbuting to life cyele management: Post-market surveillance can also identify if the medifal
device is not current'state of the art, based on the information from medical devices used for similar
purpgses, the evolution to the state of the art, or alternative medical treatment procedures. These
signals can trigger a design modification, a change in intended use or purpose, a new medical devjice
desigh or removal of the medical device from the market. Post-market surveillance can generate
real world information that can be leveraged either to obtain new marketing authorizations for the
medi¢alidevice (new markets, new indications supported by actual use of the medical device), orf of
the next generation of medical device.

Figure 2 explains the position of post-market surveillance in the quality management system and its
relationship with the other processes.

NOTE Figure 2 is a more detailed representation of phases I and II from Figure 4 provided in the
ISO 13485:2016 Medical Device - A practical guide, Advice from ISO/TC210.

2 © IS0 2020 - All rights reserved
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Examples of processes providing inputs to post-market surveillance
(Outside the scope of ISO TR 20416)
Design and Risk
development management mance evaluation

Post-market surveillance process

Regulatory
compliance

Clinical / perfor-

and sales

Improve
‘ ment

‘ Marketing ‘

5.2 Scope of the post-market surveillance plan

5.3 Objectives of the post-market surveillance plan

El@)i{lance plan

5.4 Responsibilities and authorities

5.5 Data collection

l

6. Review of the post-market

Examples of data sources are provided in Annex A.

5.6 Data analysis

5. Planning of post-market surveillance

Examples of methods for data analysis-areprovided in
Annex B.

5.7 Reporting onldata analysis

l 5.8 Interface with other processes

Examples of erisions or actions to take based on the post-market surveillance process

m . (Outside the scope of 1SO TR 20416)
Deésign and development changes Maintenance of the marketing strategy
Maintenance of the risk management file Reporting of adverse event

Maintenance of the clinical evaluation file Issuance of advisory notice
Corrective action or preventive action

Figure 2 — Example schematic representation of post-market surveillance

5 Planning of post-market surveillance

5.1 General

The post-market surveillance plan defines how the organization intends to actively collect and analyse
relevant data from the use of the medical device throughout the life cycle. Figure 2 outlines how the
post-market surveillance process interacts with other processes in a quality management system.

NOTE If a quality management system is not established, the same principles apply, although the processes
can be organized differently.

© IS0 2020 - All rights reserved 3
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The organization should ensure post-market surveillance activities are carried out in line with
documented methods and that the results of such activities are evaluated and reported to top
management.

The post-market surveillance activities should be planned before the first placing on the market of the
medical device and updated as necessary during product life cycle (see Clause 6).

A documented plan for post-market surveillance addresses the following:

scope of the post-market surveillance plan (see 5.2);

objec

[ive of the post-market surveillance plan (see 5.3);

responsibilities and authorities (see 5.4);

data ¢ollection (see 5.5);

data gnalysis (see 5.6);

reporft on data analysis (see 5.7);

reviey of the post-market surveillance plan (see Clause 6).

The extent of post-market surveillance activities will depend upon several factors, such as the ris
associated with the medical device, the chosen data sources or the expécted robustness of the availa
informati

The post-

bn on safety and performance.

Imarket surveillance plan provides details on how«the following clauses of this docum

are addressed for the medical device or medical device family subject to the plan. The post-mar
surveillarjce plan also addresses the methods used to cellect and analyse available data in order]
provide iffformation for other relevant processes.

The plan,
documents or records, see ISO 13485:2016, 4.2,4'and 4.2.5.

An appro|

s well as any data, information and reports generated according to the plan are considef

ved post-market surveillance plah should be contained within one or more docume

within th¢ quality management system and may include references to other documents or procedu
containin

b post-market surveillance activities.

Post-marHlet surveillance plans should consider input from a cross-functional team, see 5.4.

5.2 Scope of the post-market surveillance plan

The scopd of the post-market surveillance plan depends on the type of the medical device. The follow
non-exha

the

stive list.offactors should be considered when defining the scope:

dical.device type or medical device family, including accessories;

ks
ble

ent
Ket
to

ed

nts
es

ng

regulateny classification;

jurisdictions where the medical device is available;

expected lifetime of the medical device, expected number of uses or usage frequency of the medical
device (single use vs. reusable instrument);

the intended use;

the available data related to safety and performance of the medical device, including clinical data;

life cycle stage with regard to product and technology maturity in relation to state of the art.

By considering these examples and appropriately scoping the plan, the amount of resulting information
and data should be sufficient to confirm post-production safety and performance.

4
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5.3 Objective of the post-market surveillance plan

Regardless of the extent of design and development verification and validation activities, there will
always be some uncertainty about the safety and performance of the medical device during its life
cycle. The objectives of the post-market surveillance plan include reducing the identified uncertainty

by

collecting and analysing new relevant information.

The post-market surveillance plan sets the objectives for the post-market surveillance activities in
relation with the medical device life cycle, the specification of the medical device, the intended use or
application and the applicable regulatory requirements in different markets. The plan should identify

thg

n address

va
md

On
ass

Th

dxzimaa o d S Ao oo oy A foa okl o o 1 11 dad in o da o corioO i tiuac Thar

L)’ t}\/ dallua uu\,\iuu\,_y VITITIVUI TITIAUIVIT TU UL LUITICLiCU TIIT UIUuUcTIT Y Ju\,ldl.y A\ 9 4= UUJ\/\«LIV\/O- I ll\/)’ A\ %3
Fious aspects of the medical device, such as safety and performance including usability,
rket adoption, user feedback and any other opportunities for improvement.

defining the objectives of the post-market surveillance plan, the organization Should s
ociated measurable criteria, alert and action levels, as appropriate (see also 5.6).

e questions below can help formulate the objectives:

Has any new hazard or hazardous situation been identified for the medical device or simil
devices or has the risk acceptability changed?

Has any misuse of the medical device occurred?

Does the medical device meet the user’s needs after medium/long term clinical use?

Are there any unforeseen side effects for the medicalyjdevice or similar medical devices?
Are there any improvements that can be made:to'the medical device?

Has state of the art changed after design and*development of the medical device?

Does the patient’s average age at medical device implantation, affect the medical device 1
Can user/patient training reduce the likelihood of malfunction?

[s there a medical device malfuniction that impacts the benefit-risk analysis?

Are indications or contra-indications appropriate to ensure safety and effectiveness for th
use of the medical device?

Do users experiefice any usability issues?
Are recurringg malfunctions due to service/maintenance deficiencies?

Can significant increasing/decreasing trends be identified for a specific medical device m
representing a possible source of harm?

IS the expected lifetime correct?

labelling,

pecify the

hr medical

fetime?

b intended

hlfunction

How does treatment affect the quality of life of the patient?

Table 1 and the example plans in Annex C provide more specific examples of objectives. The examples
given in Table 1 illustrate how some situations can lead to different objectives of a post-market
surveillance plan.

© IS0 2020 - All rights reserved
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Table 1 — Examples of post-market surveillance plan objectives.

Input process

Situation

Possible objectives post-market
surveillance plan

Design and development

A new medical device that has just
been granted market approval.

Monitor the safety and performance
on a more frequent basis, than for
an established medical device for a
limited period of time, as defined by
the organization.

Ensure that the links between the

CHTITaevatuation, pre-cinicat STugl-
ies and risk management processes
are robust and transparent,

Risk mandgement

Commercial launch of a surgical
instrument specifically developed for
surgeons to perform the implanta-
tion of a medical device according to
a break-through surgical technique.
The surgical instrument itself has a
similar risk profile to other surgical
instruments on the market.

Continue to monitor the safety, per
formance and usability 'of the medi
cal device to characterize the degr¢e
of satisfaction of the.surgeons with
the medical device and their ability
to reliably pérform the surgical tech-
nique using the surgical instrument.

Ensure that the links between the
clini¢al evaluation and risk man-
agément processes are robust and
transparent.

Clinical evjaluation/ perfor-
mance evdluation

An implantable medical device for
which a clinical investigation was
performed to establish the shott-term
safety and performance of the medi-
cal device.

See also ISO 14155: 2019 and
ISO 20916 (for in-yitro diagnostic
medical devices)L

Obtain information on the long-term
safety and performance of the medj
cal device, including clinical benefits,
which can be part of a PMCF-study.

Confirm the prevalence of known gr
suspected adverse events.

for several years, in the maturity
phase of its life cycle.

Regulatorly Informatiop-ftem a user suggests that |Invoke company feedback procedures
an existing'medical device is being to further investigate this issue.
used fotran indication not included in |Collect data on the prevalence of
the instructions for use. the use and assess if current clinical
data supports the new usage. Other
actions can be considered necessary,
such as updating technical documen-
tation, evaluating the risk associategd
with the new intended use.
Improvenient Medical device already on the market |Monitor continued satisfaction of the

users with the medical device and
the evolution of the state of the art

Obtain feedback for improvement.,
not necessarily related to safety anl

[oN

performance issues.

Marketing and sales

An organization intends to market an
existing medical device for use in the
home environment in addition to the

hospital.

Ensure appropriate usability data are
being collected and that the medical
device is appropriate for home use
with the target patient population
before extending the intended use.

Consider new stakeholders as a
source of data, such as community
nurses and general practitioners.

Annex C contains several detailed examples of post-market surveillance activities for different types of
medical devices, including the objectives for these situations.

© IS0 2020 - All rights reserved
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5.4 Responsibilities and authorities

Top management should define, assign and communicate responsibilities and authorities for post-
market surveillance activities and should ensure the availability of resources with the independence
and competence for post-market surveillance activities. The post-market surveillance team should
include cross-functional representatives, for example resources from design and development, risk
management, quality assurance, complaint handling, returned medical device analysis, product
evaluation (clinical and performance), production, marketing and sales, regulatory, or service. It
should be noted, that the number of people involved largely depends on the size of the organization, the
complexity or perceived risk of the medical device and the responsibilities of each person.

Thle assignment of responsibilities and determination of required competence can be developed into a
regource allocation matrix, as shown in Table 2. The organization may choose to use externalfresources
(sde also I1SO 13485:2016, 4.1.5), provided those responsibilities are detailed in an appropriafe written
quplity agreement.

Table 2 — Example of post-market surveillance resources allocation matrix.

Post-market surveillance Responsible functions '\h)‘mpetence
activity OQ

Post-market surveillance plan |Organization management Themedical device and its
development and execution use, clinical/safety matters ref
lated to the medical device or
the organization’s post-mar-
ket surveillance process

Post-production incident Complaint handling Complaint handling and ad-
handling verse event reporting
Data analysis Statistics Quantitative statistical meth-

ods required for analysis of
collected data

Ongoing clinical data Clinical and medical affairs  |Clinical evaluation methodol-
collection ogies, defined clinical circum
stances and pathologies
Literature search Information and medical Data mining processes and
affairs services methodologies, literature

searches and defined clinical
circumstances and patholo-
gies

Production.data collection Production Manufacturing methodologie$
and production non-conform-
ance processes

External expert opinion External healthcare Use and usability of medical
professionals and devices in the clinical setting
end-users

Medical device in use Sales and marketing Use and usability of medical

devicesinelading-ehinieal
setting

Post-market surveillance All defined functions Functional areas and activi-

plan and report review and  |responsible for activities ties under responsibility

approval

5.5 Data collection

5.5.1 Data sources

It is the responsibility of the organization to determine and document the sources of post-market
surveillance data. The data sources should be appropriate and reliable enough to give information
relevant to the specified objectives within the post-market surveillance plan. When selecting

© IS0 2020 - All rights reserved 7
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data sources, the different categories of parties involved (e.g. distributors, importers, healthcare
professionals and patients) and the situation in which the medical devices are used are considered. Data
quality and integrity should be considered before analysing data to ensure the information is reliable.
For example, the use of unverifiable data can lead to over-reaction, as it can be based on non-scientific
data sources such as social media and public media. Therefore, appraisal of data and its sources is
recommended as part of the post-market surveillance plan.

The collection of data is a combination of both proactive and reactive activities. The data collected
should be proportionate to the risk of and the experience with the medical device, its intended use and
related technology, to facilitate early identification of safety and performance issues. Annex A contains
a non-exhaustivetistof examptes of datasources thatcamr beconsidered—Notethat some—sourges
might not|be needed to fulfil the objectives. In addition, Annex B of GHTF/SG3/N18 contains additional
guidance pn specific data sources.

5.5.2 Degfining data collection methods

After seldcting the data sources, the method for collecting the data from these saurces should [be
establishdd. In some cases, the name of the source already encompasses the data collection methpd.
There are|several common methods of data collection, that can be divided into\proactive and reactjve
methods. Examples include, but are not limited to:

Proactive
— written or electronic surveys or questionnaires;

— interyiews of users;

— literature search;

— use of medical device registries;

— post-narket clinical follow-up studies (or post~market performance follow-up studies, [VDs);
— recallinformation and other informationeleased from regulatory agencies.

Reactive:
— reviey of complaints (includingincident reports);

— revieyw of non-solicited observations by healthcare professionals or observations by the
organization’s sales and tnarketing team members;

— revie of service reports or maintenance reports;
— reviey of regulatory compliance notifications.

For the s¢lection of the appropriate data collection methods, the organization should consider the
following|characteristics:

— the analysis method, e.g. qualitative or quantitative (statistical), descriptive, transcription,
codification (see 5.6);

— sample size, depending on medical device usage;
— the goal of the method, e.g. to establish cause, explore ideas, to identify what or where things happen.

The time span for which data are collected is established by the organization and should be in line with
the objective of the post-market surveillance plan. The information to be collected in this time span
should be applicable to the medical device and its intended use for which the post-market surveillance
is performed. For example, when considering historical data, the organization would ensure that the
time span is appropriate with the state of the art. Time spans can be specific to each data source and
should be such that sufficient relevant data can be collected.

8 © IS0 2020 - All rights reserved
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5.5.3 Developing the data collection protocol

After documenting the method(s) of data collection (note that this can be a combination of more than one
method, depending on the nature of the medical device), the next step is to develop the data collection
protocol. The protocol should describe all steps required, to ensure consistency of the collected data.
Consideration should be given to the advantages or disadvantages of the method that has been chosen.
Data collection protocols can be included in other documents, such as a post-market clinical follow-up
study plan.

Important aspects that should be considered when developing the protocol are:

how data collection is completed and managed;
how data are recorded and by whom;

how data are monitored and possibly updated;
how to ensure data integrity and quality; or

who is responsible for data integrity and quality.
5.6 Data analysis

5.6.1 General

T

soe of the more common methods which can be used.-"However, it does not, exclude other] methods.

T
oW
gr
for
an

Thie quality of the data is essential to tHe selection of the appropriate methods due to the asg

asy
e.g

The method used for data@nalysis should be defined as part of the post-market surveillance

to

5.4

As
an
wh
ma
mg

n advantages or limitations. The possibilities range from qualitative data analysis or

iphical methods (e.g. histograms or trending'charts) to sophisticated quantitative evaluat
mal charting including statistical process control methods. Selection of the appropriaf
hlysis depends on the objective and the.underlying data for the analysis.

ociated with the technique. The_choice of statistical methods depends upon the data dis
. normal distribution vs Poisson distribution.

Lhe start of data colleetion, to ensure that the results meet the objectives (see 5.3) of the aj

.2 Considerations concerning planning the data analysis

the types«of medical devices and the patient populations can be different, various m
hlysing the'data can be required. It should be determined, which parameters are ana

re are many different data analysis methods incldding quantitative techniques, each hglz

:E subclause provides guidance about choosing an appropriate method for data analysis, and outlines

ing their
scriptive
ons using
e type of

umptions
tribution,

plan prior
alysis.

ethods of

[ysed and

at are“the respective reference values (e.g. batches, sub-batches, total number of medic
nufactured, hours/frequency of use, number of medical devices in-use, patient pop

hl devices
lations, if

re’than one exists). As an example, the down time (parameter) of an electric medical devjice can be

compared with its hours of use (reference value). The rationale for the choice of the methods for data
analysis should be documented.

The data analysis time span is established by the organization in line with the objective. The time span
during which the data are analysed should be proportionate to the risk associated with the medical
device and dependent upon the quantity and type of post-market surveillance data needed for the
analysis.

5.6.3 Methods for data analysis

The method of analysis to be used depends on the type of the collected raw data. For example, customer
communication including complaints is analysed differently than reports in a scientific publication,
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and input from a public congress or media/press publication is analysed differently from the result of
testing using international standards.

The format for the requested result of the analysis, as appropriate for post-market surveillance, is also
a point for consideration. Examples of the objective and appropriate data analysis methods are given in
Table 3.

Table 3 — Examples of the objective and appropriate data analysis methods

Objective One possible example for methods

Monitoring medical device safety and performance Trend analysis by charting data of the same attributg
over a specified period. The analysis of patternscan
follow the rules of the statistical process cont;e)(SP().

Meeting r¢gulatory requirements Non-statistical (qualitative) analysis by document
review (e.g. regulations, standards).

Contributjng to life cycle management Pareto analysis to rank the occurrenge-of specific
attributes (e.g. defects), see also B:5.

The main| distinction between data analysis methods is based on the ability\to use quantitative|or
qualitativg data.

Common @uantitative methods include, but are not limited to:

— descrjptive statistics (e.g. mean, median, mode, percentage, frequency, range);

— infergntial statistics (e.g. correlation, regression, analysiscafyariance).

Common qualitative methods include, but are not limited t6:

— contept analysis;

— narraftive analysis;

— discofirse analysis;

— grourjded theory.

Semi-quaptitative methods include(both features of a quantitative and qualitative method.

Data sourfces such as complaints: can be analysed through quantitative methods, but a prelimingry
qualitativp analysis could bé-necessary in order to be able to extract quantitative data. Data retrieyed
from peef-reviewed scientific literature can be analysed combining quantitative and qualitatjve
methods. An example pf guantitative analysis of data retrieved from peer-reviewed scientific literatyre
is a meta-pnalysis of published clinical studies.

A non-exhaustivelist of examples of data analysis methods and a short description on how to use th
can be foyndinAnnex B.

(BI)

Any concermsTegarding dataretiabitity amd-the representative mature of that dataas it retates tothe
market should be documented.

5.7 Report on data analysis

The report or summary should summarize all results and conclusions generated after implementation
of the post-market surveillance plan. A possible list of contents could include, but is not limited to:

— summary: including report identification information and organization information;

— background information on the medical device: medical device identification information, short
description of the medical device and commercial information, expected lifetime of the medical device;

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ec83842f07e622ec5bf28e245d1820e6

ISO/TR 20416:2020(E)

overview of gathered post-market surveillance data;
analysis and evaluation of reported data;
recommendations for actions to be taken;
conclusions on benefit-risk determination.

The report should be written in such a way as to answer the questions identified in the post-market
surveillance plan, and in alignment with the methods of data analysis used. When statistical
quantitative methods are used, any decision-making criteria should be identified (e.g. significance,

confidence intervals).

T

mdeting the objectives documented in the post-market surveillance plan (5.3).

T

wdll as documentation of individuals involved in the activities.

T
thd

Thie post-market surveillance report should include a conclusion:as to the status of the pa

Su

Th
an

Th
to
reg

P14
cli
ex

Thie defined time span for the review of the post-market surveillance data to be reported,

pr
ted
me
thd

Ev
ev

report of the data analysis should include evidence that the post-market surveillancg

report should include references to the location of the original data and the-antalysis perf

level of details included in the report can depend on the risk class of the medical device
 applicable regulatory requirements.

veillance activities and recommendations based on the results of the analysis of gathered

e post-market surveillance report, and supporting records, should be considered as ‘qualit]
 treated as such within the organization.

e plan should specify the time span for systematigally reviewing the post-market surveil
be included in the post-market surveillance report. It should be noted that there can be
rulatory requirements for intervals of post-market surveillance reporting.

nned proactive post-market surveillance activities, such as post-market surveillance
hical studies, or surveys and literature search routines, can have time spans influenced by i
ernal processes or applicable regulatory requirements.

pportionate to the risk of and‘the experience with the medical device, its intended use aj
hnology and the post-market surveillance experience already collected with similar or ¢
dical devices and the-medical device itself. Additional factors that can be considered in de
b time spans are:

experience with-the medical device technology;

experienée-of the medical device within a specific situation (e.g., hospital use, home uj;
patienf\group).

ent“bdsed post-market surveillance activities, such as the collection of complaints an

data are
ormed, as
(s) and on
st-market
data.

y records’

ance data
hpplicable

b reports,
nternal or

should be
hd related
quivalent
termining

e, Or new

1 adverse

p1tS, are to be evaluated and reported according to the applicable regulatory requirements and as

specified in the documented procedures. When repetitive events are identified, a trending approach, as
described in 5.6 and Annex B, can be appropriate.

5.8

Interface with other processes

Post-market surveillance information, including recommended actions, can be used for a variety of
processes within the quality management system (see also Figure 1), such as:

— Design and development: Post-market surveillance data can provide input for design and development

of the medical device in question and similar medical devices, but can also provide input for
necessary changes to the medical device design, due to the occurrence of incidents.
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Post-mar}et surveillance information should be an input to management'review.

Risk management: The information obtained in the post-market surveillance process can be used in
the risk management process, e.g. to verify the frequency of occurrence of harm and the severity of
harm or identifying new risks. The relevant risk management activities are executed in accordance
with ISO 14971 and the organization’s risk management plan for the medical device.

Clinical evaluation: The clinical evaluation should be updated with information from post-market
surveillance, e.g. to verify the benefit-risk determination (see also GHTF/SG5/N2R8:2007).

Activities to meet regulatory requirements: These regulatory activities include communicating
adverse events or trends to regulatory authorities. These act1v1t1es also 1nclude updatlng the medical
devicefi s 3 3
or ]urlsdlctlon and then submltted to another country or ]urlsdlctlon the post—market survellla \ice
data ¢an be compiled according to the regulatory authorities’ requirements and submitted for pfe-
market approval.

Imprdvement: Post-market surveillance data are input for the processes related to improvement to
establish the opportunity or need for a change to the medical device, its intended’use or related
procefsses, such as logistics, servicing.

Markegting and sales: Post-market surveillance data can also be used by the marketing and sales
depaiftment, particularly feedback received from end-users.

Because plost-market surveillance is planned to be used in the organization’s processes, the data format,

data quality and data summary format, can be specified in procedures for consistency.

6

6.1 Purpose of the review

Revipw of the post-market surveillance plan

Once the|post-market surveillance plan has(béen established and implemented, the organizati{on

periodically reviews the plan for adequacy bétween the output and its objectives, using the criteriain 4.2

6.2 Criteria

N

The organisation should documentthe criteria for the review of the post-market surveillance plan| in

the relevant quality managemént system procedure(s).

Criteria cqn include:

12

the sdhedule, timéline and completion of planned activities (i.e. compliance to the plan);

whether the selécted data sources are still appropriate and sufficient;

whether'the collected data are adequate;

whether generated outputs address the objectives of the plan;

whether the outputs of the plan were appropriate to be used in the applicable processes, e.g.:
— risk management processes;

— product improvements;

— communicating to regulatory authorities and use in pre-market approvals;

— considerations as design and development input for future design and development.

Changes needed to the plan for the next period.
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6.3 Review

The evidence for review of the post-market surveillance plan can be gathered by audit of th
documented procedures and their outputs using the criteria in 6.2.

e relevant

The reviews of the post-market surveillance plan should be provided as an input to management review

to determine the effectiveness of the post-market surveillance process.

The post-market surveillance plan is maintained throughout the life cycle of the medical devi

ce.

Outcomes of post-market surveillance activities could indicate that a change in the time spans of

fufure collection and review of data is appropriate. An increase in adverse events or trends
inqreased risk of the medical device can indicate that more frequent data collection and anhaly
be|considered. Conversely, a maturing technology, which is demonstrating a reducedtrend i
events, can allow for a less frequent data collection and analysis frequency.

that show
sis should
n adverse
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Annex A
(informative)

Examples of data sources

Table A.1 contains a non-exhaustive list of examples of data sources which can be considered by the

organizatfon for the purpose of post-market surveillance, dependent on the scope and objective of the
post-marKet surveillance plan. Annex B of GHTF/SG3/N18 contains additional guidance on specificdata
soureces.
Table AJ1 — Examples of data sources that can be used for post-market surveillance activitigs
Data source Details Informgti(‘)ﬁ/useful for
Complaings, including adverse According to the definition, a com- |Satisfying applicable regulatory
events reforted to the organization |plaint communicates a deficiency  [requireménts on the reporting of
related to the medical device’s iden- |adversé-eyents.
tity, qgahty, durability, reliability, Detecting early any unexpected
usability, safety or performance. :
problems experienced by users and
Complaints are often individual patients.
cases, which should be processed .
Analysing the occurrence of prob-
one by one.
lems.
Complaints are potentially the Deciding whether an advisory notjce
source for regulatory reportable ) X . :

. . and its associated field action (alsd
events. It is best practice, that any known as recall) are appropriate
adverse event be injtially treated as pprop ’

a complaint. Initiating corrective or preventive
Applicable regulatory requirements actions.
for the further processing of ad- Reviewing the medical device risKk
verse events should be followed. management file.
Reports on events should include Determining the need for improvef
details on type of event, medical de- |ment of the medical device (i.e. mgd-
vice, (or of the component involved), |ical device and related services).
quantity of devices or components, L .
. . (s Reviewing the controls in place
severity/patient condition, user de- .
. . - throughout the quality manage-
tails (physician, healthcare facility,
; . ment system.
healthcare professional, patient,
time period of events etc.).
Over a period of time, a trend analy-
sis of complaints can be performed.
Complaints should be considered in
every post-market surveillance plan.
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Data source

Details

Information useful for

Maintenance (including preventive
maintenance / corrective mainte-
nance and repair / refurbishing)

Records should include details on
medical device type, medical device
identifier (e.g. lot, batch, serial num-
ber), medical device configuration,
user location, infrastructure (fluids,
electric current...), failure mode,
acceptance activities, updates im-
plemented, parts replaced (identi-

The analysis of maintenance service
reports can generate useful infor-
mation to determine the reliability
of the medical device.

Some reliability indicators such as
“mean time between failure” can
highlight changes in the reliability
of the medical device.

ty, number), usage of the medical
device, servicing personnel, date of
servicing.

The generated information can also
be useful to re-evaluate’the preven-
tive maintenance schedulg.

It can also enable detectinig unantic-
ipated failure'modes.

Servicereports can highlight mal-
functions potentially or aqtually
leading to adverse events,|in which
case they are also to be halndled as
ecomplaints.

Inptallation

Installation records should contain
details on the medical devicé€, in-
cluding its configuration, aecept-
ance activities completedand their
status, the identity of‘the installa-
tion personnel, and the installation
date, as well as the'user location
and infrastrueture (fluids, electric
current...).

Installation can also include the
training to the users and the
effectiveness of such training, for
instance through direct witnessing
of the use of the medical device by
their intended users, and the first
use failure to appreciate the learn-
ing curve.

The primary purpose of installa-
tion records is to ensure that the
released medical devices neet
their intended quality critgria for
safety and performance, rpgard-
less whether the installatipn was
performed by internal respurces or
outsourced.

The analysis of installatiop records
can highlight unforeseen gituations
where the medical device fannot
be installed or does not ofjerate

as expected, or other hazardous
conditions, due to the infrastruc-
ture, environment and intgractions
with other medical devicep or user
profiles.

© IS0 2020 - All rights reserved
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Table A.1 (continued)

Data source

Details

Information useful for

Returned medical devices

The information to record about re-
turned medical devices includes de-
tails on the medical device identity,
the returned quantity, the reasons
for returning the medical device,
the customer, any defects claimed
by the customer or observed by the
organization, the disposition.

A medical device can be returned
to the organization for various rea-
sons. Some of these reasons for the
return can qualify as a complaint
(see above).

The analysis of a medical device
quality and performance after

Reasons for returning a medical
device are varied and not all tied
to concerns related to the safety or
performance of the medical device.
An organization should consider
whether the returned medical
device was used or damaged,
whether the claimed concern could
impact the safety or performance
of the medical device if occurring
while being used on or by a patient,
whether the returned medical de-
vice may be distributed again (after
re-processing or re-inspection, if
appropriate).

It is common for implant sets and
the associated surgical instiu-
ments to be shipped to a healthcare
facility to perform a procedure

and returned to the'drganization.
When returned,the organization
examines the used medical devices
to replenishthe set and verify the
quality and‘functionality of the var-
ious components of the set. This can
enable the organization to deter-
mine the impact of repeated repro-
gessing on the medical devices.

I CpCst‘d I'cpl ULCbbillg CdIirpro=
vide predictive information op,ths
longevity of the medical device;
and their need for maintenance oy
periodical re-inspectiony

Returned medical deyice can pro-
vide insight into possible causes f¢r
product issuges:

Explants An organization manufacturing The investigation of retrieved sur
implantable medical devices should |gical implants, adjacent tissues, annd
encourage healthcare facilities associated fluids can be undertaken
to retrieve, preserve and return to:
explanted medical devices in a way
that is appropriate for their analy- |_  getermine the cause of a
sis. The organization should Fhere- clinical complication or
fore also be prepared to receive, surgical implant failure;
handle and analyse such retrieved
EXplamnted medicat devices. — improve kKnowledge ot
See ISO 12891 for additional details sugglc?ltlrr.lplant performance
on retrieval and analysis of surgical and satety;
implants. — improve knowledge of the

interactions of surgical
implants and human tissues;
— develop materials with
improved biocompatibility
and implants with improved
functional longevity.
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Data source

Details

Information useful for

Medical device registries

Medical device registries are tools
for the identification and study of
medical devices outcomes. Medical
device registries are used for many
purposes, including short- and
long-term surveillance, fulfilment
of post-market observational study
commitments for regulatory bodies,

Because registries systematically
collect the information from the use
of all medical devices for a defined
medical procedure, they generate
information of high scientific value
to establish the actual safety and
performance of the medical device.

and comparative safety and effec-
tiveness assessments, including
those in under-studied subpopula-
tions. Unlike clinical trials, medical
device registries allow assessment
of medical device performance in
areal-world setting. Registries
contain data on large numbers of
patients receiving care in diverse
clinical settings and include clinical
outcomes over time, thus providing
a critical platform for capturing the
experience with a medical device
throughout the medical devicelife-
cycle. Moreover, by linkinganedical
device exposures and lohg-term
outcomes, registries permit fol-
low-up that can spaidecades.

See Registries far Evaluating Patient
Outcomes: AWser's Guide from the
Agency for-Healthcare Research and
Qualityfor detailed information.

NOTE: The term “medical device
registry” as used here is not to be
confused with the concept of medi-
cal device registration by regulato-
ry authorities.

Htheprotocotprovides foy it, it can
include information on,the¢ long-
term behaviour of niedica] devices,
which is especially relevant for
implantable medical devides, and
enables establishing their{long-term
survival eurve.

The antalysis of the collectgd infor-
mation enables to reliably|verify the
risk’estimation relative to[compli-
cations and undesirable efffects, in-
cluding reportable adversg events.

Registries focusing on thelmedi-
cal procedure collect inforjmation
relative to all medical devjces used
for that procedure and engbles the
comparison of performang¢es and
safety profile between the various
medical devices.

Registry information can also be
leveraged to support application for
marketing authorizations of a med-
ical device to new market$, or for
the extension of their intepded use
according to the medical gractice,
or of the next generation df medical
devices.

data that can be used to dfaw sci-
entifically valid conclusions. They
should be used - when relgvant - as
real-world evidence.

Registries generate high Tality

© IS0 2020 - All rights reserved
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Table A.1 (continued)

Data source

Details

Information useful for

Post-market clinical follow-up
(PMCF) studies

A PMCF-study is carried out follow-
ing marketing approval intended to
answer specific questions relating
to clinical safety or performance
(i.e. residual risks) of a medical
device when used in accordance
with its approved labelling. It can
examine issues such as long-term

Clinical data related to residual
risks, review of long-term safety or
performance, occurrence of clinical
events and those events specific to
defined patient population, safety
or performance of the medical de-
vice in representative population of
users and patients

performance and survival, the oc-
currence of clinical events (such as
delayed hypersensitivity reactions
or thrombosis), events specific to
defined patient populations, or the
performance of the medical device
in a more representative population
of providers and patients, see also
GHTF/SG5/N1, I1SO 14155:2019, and
ISO 20916 (for in-vitro diagnostic
medical devices).

PMCF studies might be the contin-
uation or extension of a pre-mar-
ket clinical investigation. See
GHTF/SG5/N4 for more detailed
information.

The protocol of PMCF studiés
should ensure the high gaality of
the clinical data collected.

NOTE 1 because regulatory re-
quirements foxmarketing authori-
zation vary between jurisdictions,

a pre-market clinical investigation
in one jurjsdiction can be seen as a
post-market clinical follow-up study
in‘another, and vice versa.

NOTE 2 Additional information
related to circumstances that can
result in the need for post-market
clinical follow-up studies can be
found in GHTF/SG5/N4:2010.

Outcomes of the adequacy of ¢lini¢al
data to address the safety, pexfor-
mance, benefit/risk profile,|elaim§
and side effects.

Because PMCF studies generate
high quality data, they can be used
to draw scientifteally valid con-
clusions that can be considered as
real-world evidence.

18
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Data source

Details

Information useful for

Controlled market release phase

A controlled market release phase
is a phase in the product life cycle
that some organizations choose to
implement to keep a close control of
a new medical device by distribut-
ing it to a limited number of users
and obtain systematic or periodical
feedback about their experience

A controlled market release phase
generates information that comple-
ment the design and development
validation and the risk management
file of the medical device. It can also
help fine-tune the instructions on
how to best use the medical device,
including warnings, to accelerate

with the medical device before it
becomes available to a broader pop-
ulation of users.

It is often implemented as a busi-
ness risk mitigation approach.

Such a phase does not substitute for
design and development validation
and takes place after the medi-

cal device obtained appropriate
marketing authorizations. It is an
opportunity to scrutinize how a
medical device is received by the
users and their experience using it,
and the short-term outcome.

A controlled market release phase
does not necessarilysinvolve the
collection of patiehtinformation.
Ifit does, it is considered to be a
post-market €linical follow-up study
(see above)

the learning curve and remediate
any identified problems early in the
medical device lifegycle.

Problems identified during this
phase can belseportable iffthey

meet the criteria for compllaints
(see above).

Additienally, a controlled market
release phase can generatg informa-
tion relevant to the effectiveness of
the overall design and devielopment
process.

Uq

er training

An organization can decide to train
usersto prevent the misuse of the
medical device and shorten the
learning curve on how to use it.
This could be necessary to mitigate
identified risks and is particularly
relevant in case of innovative med-
ical devices, necessitating the users
to adapt their medical practices.

User training is an opportjunity to
observe the users, understand their
thought process and challpnges,
and estimate the distribution of
user skills.

Medical device organizatipns tend
to engage during the design and
development of a medical flevice
with highly experienced hgalth
practitioners, whose skilld are
above average. User trainipg is an
opportunity to confirm thg usability
of the medical device to the general
population of users.

Feedback from user trainipg can
provide insight into new risks due

to unforeseen user interaction with
the medical device and possibilities
for improvement.

© IS0 2020 - All rights reserved
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Table A.1 (continued)

Data source

Details

Information useful for

Advisory notices

The decision to deploy an advisory
notice is generally made based on
information generated through the
post-market surveillance process.
Although it seems counter-intui-
tive to include advisory notices as
a source, deploying an advisory
notice and implementing the asso-

Collecting additional informa-
tion from users on how they use
the medical device, experienced

hazardous situations, any controls

at the user facility preventing the
hazardous situation to conduct to
the harm.

ciated field safety actions can also
be used to collect or generate new

information regarding, for example:

— the prevalence of the problem;

— the accessibility of the affected

medical devices after they

become out of the control of the

organization;

— the completion rate of the
corresponding field safety
action;

— the controls that failed
to prevent the release of
nonconforming medical
devices;

— the conditions;.atthe user
facility, that enable the
hazardous:situation.

Scientific literature

Published. scientific literature can
include warious types of informa-
tion, for example:

=) analysis of registries;

— results of prospective clinical
trials, randomized or not;

— results of cohort follow-up
studies;

— report on individual cases;

— new techniques, technology,
therapies and other

Scientific literature on a medical
device can describe cases that cou
be seen as complaints (see above)

Scientific literature related to a
medical device can offer clinical
evidence to its manufacturer or
manufacturers of similar medical
devices that identify additional
risk or support clinical data/per-
formance evaluation results, whic
cannot be identified in existing
documentation.

innovations.
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Data source

Details

Information useful for

The value and scientific validity of
the published information can vary
and should be determined consider-
ing factors such as:

— whether the object of the
published information is the

organization’s medical device
S T

The extent to which valid conclu-
sions on a medical device’s contin-
ued safety and performance can be
drawn from published literature
depends on the scientific validity
of their conclusion and the degree
to which they apply to that medi-
cal device.

a similar medical device or
amedical device presenting
some similarities with the
organization’s medical device;

— the methodology of the study;

— whether the publication is
peer-reviewed.

M
re
re
m

bndations

hirket surveillance activities by
bulatory authorities and their
ated publications and recom-

Regulatory authorities publish
warnings and safety alerts, that can
cover a single medical device or a
broad category of medical deviees.
Such information generally-requires
immediate attention or action to en-
sure public health, by,manufactur-
ers, healthcare professional, users
or patients.

Regulatory authorities also publish
the result of their evaluation of
medical technologies, as well as
guidante-on the use of these tech-
nologies.

An‘organization should include

this source of information in their
post-market surveillance plan and
determine whether the published
information is relevant to their
medical device, and its significance.

Warnings and safety alertf issued
by the regulatory authoritjies is
part of the critical sourceq for early
identification of major puljlic health
issues and can trigger immediate
actions by an organizatior}, such as
the clarification of instrudtions for
use, or some containmentpctions,
including advisory notices.

The evaluation of medicalftechnol-
ogies by regulatory authorities de-
scribe the state of the art fo which
an organization can compare their
medical devices.

The extent to which valid fonclu-
sions on a medical device’$ contin-
ued safety and performanfe can be
drawn from evaluation of medical
technologies by regulatory authori-
ties, as a result of their market sur-
veillance activities, depenfls on the
scientific validity of their ¢onclusion
and the degree to which they apply
to that medical device.
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Table A.1 (continued)

Data source

Details

Information useful for

Publicly accessible databases from
regulatory authorities on adverse
events and advisory notices

Adverse events databases can con-
tain information about events with
similar medical devices. Collecting
such information can allow insight
into events that could also occur
with the medical device for which
the post-market surveillance plan
is applicable. To be able to judge the

Information on adverse events re-
lated to similar medical devices can
enable identifying potential hazards
applicable to a medical device, or
prioritize identified risks consider-
ing their apparent prevalence.

NOTE The ability to rely on such

applicability of events occurring
with other medical devices, the sim-
ilarities and differences between
the original and the similar medical
device should be available.

Some regulatory authorities’ data-
bases on adverse events are publicly
accessible (e.g. DAEN in Australia,
MedSun or MAUDE in the USA).

However, the ability to extrapolate
information from regulatory au-
thorities’ databases to a particular
medical device is often limited, con-
sidering the many biases associatéd
with the submitted data.

frformatiomrasevidence of safety pr
performance is limited.

Conferences, tradeshows, etc.

Conferences and tradeshows,are
an opportunity for organizations
to interact with users ox non-users
of their medical devices that can
bring important feedback on the
medical devices{ the satisfaction of
users, including the driving forces
in favour-oragainst the adoption of
the technology, the competition.

Some.conferences present the result
of scientific research. Such research
gan offer a view on arising cut-

ting edge technologies and arising
knowledge that pertains to the
medical device technology or med-
ical practices, or on the state of the
art, including risks. Such research
often leads to the publication of re-
sults in the literature, see scientific
literature above.

Interactions with users and non-ufs-
ers is an opportunity to capture

valuable information that would
otherwise not be shared through
more formal channels. Well atteng
ed conferences also give the change
to interact with a large number ofj
people in a short timeframe, whicl
can give a better chance to identify
patterns and signals on various
aspects of the organization’s perfqr-
mance, beyond the medical device
safety and performance.

=

Feedback collected during confer-
ences can include complaints (see
above).

Regulatorly fequirements, stand-

Medical device organizations

Changes in regulatory require-
| | pa |

. 11 .
ards, guld amrcesamaoest Pt actrees

ahuu}d lllUllitUl Cl}J}J}lL,Cl‘IJ}C I Csulatu
ry requirements for any change to
evaluate upcoming gaps, and plan
for continued compliance.

Standards, guidance documents and
best practices are not mandatory
requirements (see regulatory re-
quirements), but describe the state
of the art.

111C11tb, atauuou us, SM;UQIILC C‘lULbl

ments and best practices can sug-
gest a change in the state of the art,
impacting design and development

inputs and potentially requiring de-
sign and development changes (e.g.

restricted use of a chemical).

They can also offer opportunities
for organizations to consider (e.g.
use of real-world evidence as an
alternative to premarket clinical
investigation).
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Data source

Details

Information useful for

Social media

Social media are platforms to ex-
change thoughts and ideas. Most of
them are not moderated and even
when they are, it does not guaranty
the truthfulness of the published
information.

Monitoring social media at large

The reliability of the information
on social media can be difficult
to confirm. Information on social
media should therefore be used
with caution.

Feedback posted on an organization
social media space can concern any

fsumTEatisticamdmost probabty
unreliable. However, organiza-
tions that set their own space as a
two-way communication channel
on social media platforms should
monitor the information posted by
external individuals on their space
as feedback.

Fspectof theorgamizatiomand their
medical devices and cah b positive
or negative.

Negative feedback related|to the
organization’s medical deyices can
include complaints (see above).

Pyblic media

internet, press, TV

Thetinformation highlighted within
the public media should b¢ con-
sidered unverifiable, but provides
insight into the trends within med-
ical device usage. This infgrmation
can be used as part of a design and
development strategy or as part of
lifecycle management.

Medical device distribution and
medical device tracking

This relates to any traceability or
distribution issuesthat can impact
medical device quality.

Testing of distribution systems can
be useful to'identify risks to tracea-
bility, storage and other issues that
candmpact on quality and delivery.

Distribution records and sales
analysis can be used to identify
variations in the use of the medical
device depending on the region,
the practitioner, or other factors.
The analysis can reveal trends that
are patient related (for example, a
population of short people can use
smaller medical device sizes than a
population of taller or heavier peo-
ple) or for non-patient-related rea-
sons, like a physician’s preference
for undersized medical devices,
which could suggest a different risk

Confirming the robustnes} of trace-
ability/tracking system

Identifying patterns sugggstive of
difference in usage of the medical
device.

£il | A 4= H
Pl UTTIT dIlu lJClLlCllL lJl UsllUDlD.

Finished products, product quality
information

This includes inspection and test
records, summary of scrap, first
pass acceptance rate.

This also includes non-conform-
ance reports, process performance
measures, e.g. statistical process
control data.

Establishes manufacturing efficien-
cies and provides quality data for
traceability in the event of com-
plaints and events that can occur
post-market.
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Table A.1 (continued)

Data source

Details

Information useful for

Internal audits and external in-
spections

This includes results of a regulatory
audit, clinical audit or an inspection
based on the following factors:

— risk of the medical device;

— the medical device’s frequency
of non-compliance;

Data derived through such activities
is important to include within an
organization’s design and develop-
ment and risk process and drives
the quality requirement for continu-
al development.

— specific information to suspect
non-conformities of the
medical devices or the quality
management system.

Market/cystomer inputs: competi-
tor’s reseafch

Information on experience and re-
search with similar medical devices

Provides input forthe state of the
art and can be used’as part of an

organizatiop’s'design and developf
ment and risk management procegs.

Market/cystomer inputs:
customer preference surveys

This includes detail on the customer
segment queried versus the entire
population of users, summary of
results, and data obtained from
similar medical devices or therapi€s
made by the same or different man-
ufacturer, manufacturer experience
and history.

Data derived through such survey
is important to include within an
organization’s design and develop}
nient and risk management proce;
dnd drives the quality requiremen
for continual development.

2]

- n

Market/cystomer inputs:
solicited dfita on new or modified
medical ddvices

This includes data on customer
population queried versus entire
population of users.

These data are important to inclugle
within an organization's design and
development and risk process, and
drives the quality requirement for
continual development.

Market/cystomer inputs:
meetings with medical experts, key
opinion leqder meetings or panels

This includes summary of
discussions and outcomes.

These data are important to inclugle
within an organization's design and
development and risk process, and
drives the quality requirement for
continual development.

Market/cystomer inputs:

patient group experience of using
medical ddvices, or encountersawith
them during episodes of tréatment

This includes summary of
discussions and outcomes.

These data are important to inclugle
within an organization's design and
development and risk process, and
drives the quality requirement for
continual development.

Market/cystomer igputs:
user interdction with the
organizatipn (salés workforce
and customer.service)

This should be documented,
preferably using a standard
format.

These data are important to inclugle
within an organizations design and
development and risk process, an
drives the quality requirement fo

caontinmal davalaniaant

CoTrerroo T Sty CTo P

Market/customer inputs:
user reactions during training
programmes

This includes surveys immediately
following training.

Data derived through such training
is important to include within an
organization’s design and develop-
ment and risk process and drives
the quality requirement for contin-
ual development. This can also pro-
vide feedback on use and misuse.
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references that can be used to find information on other methods.
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B. | meeting regulatory requirements;

.2 Overview table: data analysis methods

.| monitoring medical device safety. anid performance;

ISO/TR 20416:

Annex B
(informative)

Examples of data analysis methods

2020(E)

General

ich is needed to hand over the analysed data to other processes, like risk management, 1
 sales, quality management, in a way that these processes have a basis for furtherevaluat

ner data analysis methods, not described in this annex, can be used<Fhe bibliographjy

nagement or risk management departments and are not described in the examples of this

TE ISO/TR 10017 describes other statistical techniques used)for further analysis and evaluati
bothesis testing, regression analysis, reliability analysis, and titne series analysis.

st-market surveillance objectives are generallyspecified in 5.3.

e purposes of the post-market surveillance process are:

nd format,
marketing
on of root

' contains

Ceptance criteria and action levels for the purpose of evaluatien/should be specified by quality

pnnex.

on, such as

C. | contributing to life cyclemanagement.

Expmples of data sources,aiid methods for data analysis that are suitable options to meet the pbjectives

in the post-market sutveillance plan are provided in Table B.1.

TableB:1'— Examples of data sources and suggested methods for data analysis
Genera <>Y‘Objective(s) in the Data source Data analysis Comments
gbjecti post-market (see Annex A) method
A surveillance plan
A Is there a statistically Incidents reported to |Trend analysis of |It can be recognizdd if
significant increase in the organization plotted data something has changed
the frequency of inci- o above expected background
. Product quality in- S
dents that are not serious f : variation.
o ormation
incidents?
Is there a reliability issue? Service reports
What are the most com- |Complaint files Plotting data Importance of the specific
mon complaints? using Pareto complaints can be derived
C . :
diagram or bar  |from the Pareto diagram.
charts
Data should be adequately
categorized.
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Table B.1 (continued)

General Objective(s) in the Data source Data analysis Comments
objective post-market (see Annex A) method
surveillance plan
B Are there new regulatory | Market surveillance |Qualitative Descriptive method that can
requirements? activities of authori- be applied for a variety of
ties and their related data sources (single events,
Are there new tech- o : :
. . publications and discontinuous data).
niques available? .
recommendations
Are there changes in the Regutatoryrequires
?
therapy? ments
Is there a change in the Competitor’s research
state of the art or market P
experience for similar Solicited data on
medical devices and new or modified
technologies? medical devices
A How many complaints Complaint files Plotting data Distribution patterns can be
relate to specific issues using a bar chart |visualized.
(e.g. holes in medical
gloves)?
Based on fhe objective specified in the post-market surveillance plany an-appropriate method for data
analysis should be selected.
The following subclauses provide examples for data analysis methods and how to execute the methqds
accordinglly.
B.3 Descriptive methods for trend analysis
The trend analysis is used to identify a patternfor a specified time period and forms the basis for
decisions [on any further actions. Historical data‘can be used to define baselines. Alternatively, alefts
and action levels could be defined by the qualiby management or risk management department.
The trend analysis prerequisites an amount of continuously collected data of the same attribute to(be
monitored over a time period.
There are|three types of changes that can be indicated by a trend analysis:
1. asudglen significant deviation like an outlier or spike, respectively;
NOTE If anew valug is greater than three times the previous average value, the probability for an outlier
is morfe than likely.(derived from the chi-square distribution).
2. signifficant trends, i.e. repetitive deviations or continuous drifting away from the history| of
earligr values;
3. detection hy visual inspection, whetherthe data are cnh}'nr‘f to r‘yr‘]ir‘ effects e g of calendar events

like summer holidays or end of budget periods.

The length of the time period for trending should be adequate as to show and detect the cyclic effects and
allow a comparison to corresponding earlier periods, e.g. first quarter this year to first quarter last year.

From the statistical process control, a general rule of six in a row has proven helpful to find a continuous
drifting away (see Reference [18]).
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period

normalized number of nonconformities
spike

6in arow

‘NP—‘~<><§

- normalized number of nonconformities

—J.  median value
Figure B.1 — Examples of types of changes:identified using trend analysis

Exhmple 1

Objective in the plan: Monitor the complaints.referring to holes or skin irritation that occur in surgical
glgves over time to observe if a material change has an unexpected negative impact on dafety and
performance.

Dadta analysis method: Plot the number’of the specific complaint per month relative to the pumber of
sold surgical gloves in that month.

2017-11
2017-12
2018-02
2018-04
2018-05
2018-07
2018-09
2018-10
2018-12
2019-02
2019-03

Figure B.2 — Trending of monthly complaint rate
(% of number of gloves sold)"
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When calculating and plotting complaint rates, it is important to select the correct reference value
depending on the medical device in question:

— single use medical devices (e.g. surgical gloves): number of complaints can be related to number of
sold medical devices per time period;

— reusable medical devices (e.g. infusion pumps): number of complaints can be related to installed
base per time period.

For further evaluation of the data, a statistically justified methodology (e.g. linear regression) can
be used to established averages, range and possible trends. In addition, limits specified by the risk
managemEnt or quality management department could be used for further evaluation.

B.4 Descriptive method: Bar charts

Bar chart$ are used for a graphic presentation of a frequency distribution. Bar charts can’be applied for
discrete data.

Example 2

Objective fn the plan: Is there a difference in the frequency of specific complaints between 3 medigal
device vafiants?

Data analysis method: Plotting number of the specific complaints for{(e.g. 1 year for 3 Ref Numbers) afs a
bar chart

Y
60
50 —
40
30
20
(
10
D
1 2 3 4 5 6
Key
B MD1
MD 2
B MS3
Y  number of reported complaints
1  pinholes
2 itching
3 allergicreaction
4  donning problems
5  ripping
6  other

Figure B.3 — Bar chart showing the number of reported complaints for three medical device
variants 1, 2 and 3
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B.5 Descriptive method, Pareto analysis

Pareto analysis is another type of a bar chart that ranks related data (e.g. complaint causes) in
decreasing order of occurrence. It is based on the assumption that in most cases 20 % of causes generate
80 % of problems. It helps to focus on those issues, which should be addressed first.

Example 3
Objective in the plan: What are the main complaint causes for a medical device?
i — | 100%
Q 90 0,
- %
Qv
'\Qj(l’ - 80 %
X
(19 L 70 %
OQ\Q‘ L 60 %
s\\% L 50 %
@)
Q<< L 40 %
Q - 30 %
®® L 20 %
. - 10 %
XQ . . . . || . — L 0 9%
1 2 3 4—c)\l~ 5 6 7 8 9
N
Key O
1 | scratch ‘.
2 | warpage O®
3 | crack OC)
4 | dent
5 | rust %\%
6 | stain Q‘Q
7 | burr ?‘
8 dime@al error
9 | othe
S

Figure B.4 — Pareto diagram for complaint causes for implant instruments (product family)

B.6 Qualitative techniques

Some of the data related to a medical device or treatment procedure are single events and discontinuous.
Therefore, a quantitative method for analysis of these data is not always adequate.

A single event can be found in (for example):
— customer communication;

— medical and scientific publication;
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— input from a congress;

— media/press publication;

— standards and regulations;

— qualitative marketing and sales field staff feedback.

These types of data (documents or reports) are not open to statistical (quantitative) analysis methods,
but can be used to substantiate or initiate further investigations.

Examplesfof-objectives i the postmmarket surveittarce ptam for quatitative amatysis—are momitoring
regarding]:

— new, inknown, unexpected hints of safety or performance issues like side effects, malfunctions,
use efrors;

— new 1fisks;
— new dpplication techniques;

— new rhedical treatment methods.
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Examples of post-market surveillance plans

2020(E)

TE This annex provides examples of post-market surveillance plans and is not intended to be exhaustive.

Example of a post-market surveillance plan for a surgical scalpel

.1 General

ic medical

Thiis is an example, it is not exhaustive. It provides guidance that the organization can use, ut should

be
sh

C.

Br
de
de

refisable handle and a single use blade. A surgicalscalpel is used to make incisions during t

Th
me

Tyf
an

C.

Thie objective of a post-market surveillance plan for a scalpel is to collect data to support its

saf
us

1.2 Scope of the post-market surveillance plan

1.3 Objective of the post-market surveillance plan

buld not be copied as a plan for post-market surveillance for a scalpel.

Vice. Scalpels have been on the market for a long petiod without any relevant change to th
Vice, storage, distribution, manufacturing processcand use. Surgical scalpels commonly c(¢

e medical device is considered to be invasivé;*albeit for short periods. Due to its invasiy
dical device needs to be sterile prior to use:

operating theatre or in a treatmentaroom with a less controlled environment.

e use. Answers to the following questions provide the information needed to support the
e of the scalpel.

Are there defects in the scalpel’s handle or blade?

Are thereother techniques replacing the scalpel (state of the art) or other developments,
area of\workers safety or waste disposal?

Haveé incidents or other reportable events occurred?

adapted to the actual situation for a specific medical device or medical device family. This example

ef description of the medical device: A scalpel is a simple, stainless steel, well-established medical

e medical
nsist of a
reatment.
e use, the

pe of users: Surgical scalpels are used by trained medical professionals for treating patienf either in

continued
continued

e.g. in the

Are thereany tssues with decontammimating the trandte?
Are users satisfied?

[s there any off-label use or misuse of the scalpel?

C.1.4 Responsibilities and authorities

No guidance provided, refer to 5.4.
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C.1.5 Data collection

Possible data sources are, but not limited to:

— complaints, including adverse events;

— manufacturing data, including testing before release and supplier monitoring;
— information and testing on returned medical devices;

— contact with actual users, during training, sales meetings etc.;

— feedbpck from decontamination departments;

— confefences, mainly trade shows;

— data ¢n competitor medical devices, comparing performance to the other medical dévices;
— feedbpck from users about the performance of the scalpel and the use of the scalpel;

— literafure on new technologies in the field of making incisions;

— auditpnd inspection results.

For some pf the data sources, recent data are not always available.

C.1.6 Data analysis
Complaints need to be investigated upon receipt by the organization, see Annex A.

A trend apalysis can be performed on complaints recejved over a period of time. If a change is ma
to the megdical device, the trend data can be compared between the current design and the previc
design. A organization should have a protocol for the testing of medical devices and returned medi
devices.

The orgamization has a method or procedure’ available to compare the performance of the medi
device to the intended performance.

Feedback|from users can be in the form of an enquiry (actively collected) or passively received. For
enquiry, the analysis should be cofisidered when setting up the enquiry, whereas for passive feedbacl
case-by-cfise approach can be appropriate.

Frequency of the post-markeét surveillance activities can be based on the risk associated with f{
medical device. Considefing the long period of safe use of the medical device, the risk associated wj|
the medicdal device is.relatively low. Apart from adverse events, a yearly or even two-yearly analysig
post-marKet surveillance data should be undertaken.

C.1.7 Reporton data analysis

de
us
cal

cal

an
K, d

he
ith
of

If a chang ;

)

ble

blade, this impacts the timing of the post-market surveillance activities, as the impact of the change has

to be monitored to assess the effect.

The frequency of post-market surveillance activities can consider issues such as:
— design and development changes;

— increased number of adverse events;

— identification of new risks or significant change in existing risk;

— unintended uses that would impact the risk management file.
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It should be noted that there can be national requirements for intervals of post-market surveillance
reporting.

C.1.8 Review of the post-market surveillance plan

Considering the risk, the organization initially decided to review this post-market surveillance plan
annually. The time frame can be subsequently adjusted considering the outcomes of the post-market
surveillance and changes to the medical device or its use.

No further guidance provided, refer to Clause 6 of this document.
C.2 Example of a post-market surveillance plan for a radiation therapy sy
C.2.1 General

stem

Thiis is an example, it is not exhaustive. It provides guidance that the organization can use, hut should

be
sh

C.

Br
co
ch
thg
ab

Tyf
teq

C.]
Ay

adapted to the actual situation for a specific medical device or medicaldevice family. Thi
uld not be copied as a plan for post-market surveillance for a radiation therapy system.

.2 Scope of the post-market surveillance plan

ef description of the medical device: Radiation therapy is a well-established and an
mponent in the management of cancer patients, either-alone or in combination with s
emotherapy, both for cure and for palliation. Every day.amillions of patients are treated with
brapy. Radiation therapy is non-invasive, it can be done' without anaesthesia and the patient]
e to leave the hospital the same day.

pe of users: Radiation therapy systems are used by professional users, physicians and
hnicians. All of these users should have recéived relevant education and training.

.3 Objective of the post-market surveillance plan

ost-market surveillance plan is developed for each type of radiation therapy system.

Thie objective of a post-market Surveillance plan for a radiation therapy system is to maintai

co

to maintain currency of the benefit-risk determination and to update the risk m
documentation;

to evaluate the generally acknowledged state of the art;

tomaintaincurrency ofthe design and developmentand manufacturinginformation, the in
for use;.the labelling, training and servicing activities;

t0 maintain currency of the clinical evaluation e.g. regarding residual risk of treatmentin p

5 example

essential
urgery or
radiation
is usually

dedicated

n product

mpliance, improve the radiation therapy system and gather actual (clinical) evidence. In p:|rticular:

nagement

structions

hediatrics

related to radiation dose:

©lI

to generate and submit regulatory reports on trends, clinical evidence and radiation and

transport safety;
to identify needs for preventive, corrective or field safety corrective action;

to identify options to improve the usability, performance and safety of the system;

to detect and report trends such as on clinical safety, (long-term) performance, reliability, use

and misuse.
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C.2.4 Responsibilities and authorities

The post-market surveillance process owner is responsible for coordinating the post-market
surveillance activities with the relevant process owners on a yearly basis. The process owners per
post-market surveillance activity are responsible for ensuring the data are collected, analysed and any
interlinking procedures are carried out.

The post-market surveillance process owner is responsible to organize a post-market surveillance
review meeting where the outcome of post-market surveillance activities is reviewed, discussed
and an overall conclusion is drawn. Examples of departments involved in such a meeting are post-

fo o fFF ] 1 £Eolin n o o o nan

a3a

market sy
engineeri

C25 D

Table C.1

hta collection

lescribes which experience and compliance data should be collected.

Table C.1 — Data collection and data analysis activities

Data collection & data analysis activities %k)‘
for radiation therapy systems o\

Complaints

Initially, each complaint is reviewed upon receipt, té check it con-
stitutes an event that requires immediate action.

Summarize complaint data across all regionsytaking into account
the number of systems sold in each region.

Adverse events

Review of adverse events and identify,;any trends.

Non-serious incident cases

Summarize non-serious incident cases, including data on undesira-
ble side effects, breakdowu.of issues in a graph format, if possible,
and reference supportingievidence.

Provide detailed and\graphical representation of the top-level
trending issues and-actions.

Clinical evaluation and literature search

Summarizeinput from clinical evaluation and literature search.

PMCF-study

Sdmmarize input from the PMCF-study. A PMCF-study is consid-
ered where identification of possible emerging risks and the evalu-
ation of safety and performance are critical.

Adverse event reports for similar medical devices of other
manufacturers

ruaillaxnca o olibyy oot on aglo affainc iriceal o o £ d oo
TveTITanCequarity  asSul anCCrTCEuTatoOT y arrarr 5, CIiCat;, PpOT croTTo Tralra g CTITCITG, ot Sar

ng.

£ ’ty
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Describe all incidents that happened in the reporting period with
details for similar medical devices from other manufacturers (e.g.
using MAUDE).

Field safety corrective actions for similar medical devices

Describe the field safety corrective actions following reportable
incidents and dates of release.

System updates (field change orders)

Provide field change orders, not related to reportable incidents.

Service/repairs trends

Provide input from service engineering, typically spare part or
work order analysis.
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