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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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules 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 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

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

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions 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.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 210, Quality management and
corresponding general aspects for medical devices.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.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
monitoring of product and processes and ensure the residual risk remains acceptable. Appropriate
processes for collecting and analysing the information on the production and post-production feedback
allows for early detection of any undesirable effects. These processes can also reveal opportunities for
improvement, as specified in ISO 13485, or possible relevance to safety, as specified in ISO 14971.

Post-market surveillance is the process to enable manufacturers to perform such monitoring, by
collecting data from actual use of medical devices, analysing these data and then using the information
from post-market surveillance in the appropriate processes, such as product realization, risk
management, communicating to regulatory authorities or product improvement. The extent of a post-
market surveillance process needs to be appropriate and proportionate to the medical device and its use.

The intent of this document is to provide guidance to manufacturers who are planning and executing
their post-market surveillance activities. Other organizations, such as importers, distributors and
reprocessors, that are connected to the manufacturer in the product lifecycle and who play a role in
post-market surveillance activities, can also utilize the guidance in this document for their activities.
In the rest of this document, the term organization will be used instead of manufacturer, as far as
applicable.

The guidance on the post-market surveillance process described in this document is complimentary
to requirements in ISO 13485 and ISO 14971 for production and post-production activities to conduct
post-market surveillance, see Figure 1.

© IS0 2020 - All rights reserved v
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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

ISO TR 20416

8.5 Improvement 4 Purpose of post-market surveillance process

— monitoring medical device safety and performance,
1SO 14971 — meeting regulatory requirements

4.1 Risk management process — contributing to life-cycle management

4.4 Risk management plan 5.5 Data collection

5.4 Identification of hazards and 5.6 Data analysis
hazardous situations

5.5 Risk estimation

10 Production and post production activities
10.2 Information collection
10.3 Information review

10.4 Actions

Key
- setting requirements

) provide deliverables

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

Decisions and actions, based on the information collected and analysed by application of this document,
are described in other standards, such as ISO 13485 and ISO 14971, and are therefore not included
in this document. The organization may be required to perform post-market surveillance activities
to fulfil applicable regulatory requirements for medical devices. While regulatory requirements
are not described here, this document can be helpful for organizations in fulfilling those regulatory
requirements. This document uses the definition of post-market surveillance from ISO 13485. Users
of this document should note that the use of terms with respect to post-production data can vary
in different jurisdictions and define different activities and responsibilities, for example market
surveillance.

vi © IS0 2020 - All rights reserved
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Medical devices — Post-market surveillance for
manufacturers

1 Scope

This document provides guidance on the post-market surveillance process and is intended for use
by medical device manufacturers. This post-market surveillance process is consistent with relevant
international standards, in particular ISO 13485 and ISO 14971. This document describes a proactive
and systematic process that manufacturers can use to collect and analyse appropriate data, to 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 be used:

— 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.

This document does not address market surveillance activities to be performed by regulatory
authorities. Neither does it specify a manufacturer’s actions required by the applicable regulatory
requirements resulting from their production or post-production activities, nor reporting to regulatory
authorities. This document is not intended to replace or change applicable regulatory requirements for
post-market surveillance.

2 Normative references

There are no normative references for this document.

3 Terms and definitions

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

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

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

— IEC 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 accordance with the requirements outlined in ISO 13485:2016, Clause 8 and ISO 14971:2019,
Clause 10, the organization documents one or more processes for collecting and analysing data from
production and post-production activities. This information can then be used as input into product
realization, risk management processes, determination of achievement of quality objectives or other
actions for improvement.

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

Post-market surveillance serves the following main purposes:

— Monitoring medical device safety and performance: Post-market surveillance links to other processes
established in the quality management system, including, but not limited to, feedback, analysis of
data, improvement, design and development processes, including design and development inputs,
risk management, clinical evaluation or performance evaluation. Post-market surveillance activities
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.

— Meeting regulatory requirements: This document contains suggestions and techniques that can be
used to meet the applicable regulatory requirements. This can include analysing and reviewing
information to gain specific experience from production and post-production activities, trending
of processes and product, as well as feedback to the organisation for improvement activities, as
specified in the applicable regulatory requirements.

— Contributing to life cycle management: Post-market surveillance can also identify if the medical
device is not current state of the art, based on the information from medical devices used for similar
purposes, 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 device
design 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
medical device (new markets, new indications supported by actual use of the medical device), or 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.
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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-

‘ Improve

Marketing ‘
ment ‘

and sales

5.2 Scope of the post-market surveillance plan

5.3 Objectives of the post-market surveillance plan

5.4 Responsibilities and authorities

5.5 Data collection —_—

Examples of data sources are provided in Annex A.

5.6 Data analysis

5. Planning of post-market surveillance
6. Review of the post-market surveillance plan

Examples of methods for data analysis are provided in
Annex B.

5.7 Reporting on data analysis

l 5.8 Interface with other processes

Examples of decisions or actions to take based on the post-market surveillance process
(Outside the scope of 1SO TR 20416)

Design 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);

— objective of the post-market surveillance plan (see 5.3);

— responsibilities and authorities (see 5.4);

— data collection (see 5.5);

— data analysis (see 5.6);
— report on data analysis (see 5.7);
— review of the post-market surveillance plan (see Clause 6).

The extent of post-market surveillance activities will depend upon several factors, such as the risks
associated with the medical device, the chosen data sources or the expected robustness of the available
information on safety and performance.

The post-market surveillance plan provides details on how the following clauses of this document
are addressed for the medical device or medical device family subject to the plan. The post-market
surveillance plan also addresses the methods used to collect and analyse available data in order to
provide information for other relevant processes.

The plan, as well as any data, information and reports generated according to the plan are considered
documents or records, see ISO 13485:2016, 4.2.4 and 4.2.5.

An approved post-market surveillance plan should be contained within one or more documents
within the quality management system and may include references to other documents or procedures
containing post-market surveillance activities.

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

5.2 Scope of the post-market surveillance plan

The scope of the post-market surveillance plan depends on the type of the medical device. The following
non-exhaustive list of factors should be considered when defining the scope:

— the medical device type or medical device family, including accessories;
— regulatory 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 © IS0 2020 - All rights reserved
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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
the type and adequacy of information to be collected in order to satisfy the objectives. They can address
various aspects of the medical device, such as safety and performance including usability, labelling,
market adoption, user feedback and any other opportunities for improvement.

On defining the objectives of the post-market surveillance plan, the organization should specify the
associated measurable criteria, alert and action levels, as appropriate (see also 5.6).

The questions below can help formulate the objectives:

— Has any new hazard or hazardous situation been identified for the medical device or similar medical
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 medical device 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 lifetime?
— Can user/patient training reduce the likelihood of malfunction?

— Is there a medical device malfunction that impacts the benefit-risk analysis?

— Areindications or contra-indications appropriate to ensure safety and effectiveness for the intended
use of the medical device?

— Do users experience any usability issues?
— Are recurring malfunctions due to service/maintenance deficiencies?

— Cansignificantincreasing/decreasing trends be identified for a specific medical device malfunction
representing a possible source of harm?

— Is the expected lifetime correct?
— 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 5
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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
clinical evaluation, pre-clinical stud-
ies and risk management processes
are robust and transparent.

Risk management

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 degree
of satisfaction of the surgeons with
the medical device and their ability
to reliably perform the surgical tech-
nique using the surgical instrument.

Ensure that the links between the
clinical evaluation and risk man-
agement processes are robust and
transparent.

Clinical evaluation/ perfor-
mance evaluation

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

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

Obtain information on the long-term
safety and performance of the medi-

cal device, including clinical benefits,
which can be part of a PMCF-study.

Confirm the prevalence of known or
suspected adverse events.

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

Regulatory Information from a user suggests that |Invoke company feedback procedures
an existing medical device is being to further investigate this issue.
used for an 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 associated
with the new intended use.
Improvement 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 and
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.

The assignment of responsibilities and determination of required competence can be developed into a
resource allocation matrix, as shown in Table 2. The organization may choose to use external resources
(see also ISO 13485:2016, 4.1.5), provided those responsibilities are detailed in an appropriate written
quality agreement.

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

Post-market surveillance
activity

Responsible functions Competence

The medical device and its
use, clinical/safety matters re-
lated to the medical device or
the organization’s post-mar-
ket surveillance process

Post-market surveillance plan
development and execution

Organization management

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

Clinical evaluation methodol-
ogies, defined clinical circum-
stances and pathologies

Ongoing clinical data Clinical and medical affairs

collection

Information and medical
affairs services

Literature search Data mining processes and
methodologies, literature
searches and defined clinical
circumstances and patholo-
gies

Production data collection Production Manufacturing methodologies
and production non-conform-

ance processes
External healthcare

External expert opinion

Medical device in use

Post-market surveillance
plan and report review and

professionals and
end-users

Sales and marketing

All defined functions
responsible for activities

Use and usability of medical
devices in the clinical setting

Use and usability of medical
devices, including clinical
setting

Functional areas and activi-
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-exhaustive list of examples of data sources that can be considered. Note that some sources
might not be needed to fulfil the objectives. In addition, Annex B of GHTF/SG3/N18 contains additional
guidance on specific data sources.

5.5.2 Defining data collection methods

After selecting the data sources, the method for collecting the data from these sources should be
established. In some cases, the name of the source already encompasses the data collection method.
There are several common methods of data collection, that can be divided into proactive and reactive
methods. Examples include, but are not limited to:

Proactive:

— written or electronic surveys or questionnaires;

— interviews of users;

— literature search;

— use of medical device registries;

— post-market clinical follow-up studies (or post-market performance follow-up studies, [VDs);
— recall information and other information released from regulatory agencies.

Reactive:

— review of complaints (including incident reports);

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

— review of service reports or maintenance reports;
— review of regulatory compliance notifications.

For the selection 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

This subclause provides guidance about choosing an appropriate method for data analysis, and outlines
some of the more common methods which can be used. However, it does not, exclude other methods.
There are many different data analysis methods including quantitative techniques, each having their
own advantages or limitations. The possibilities range from qualitative data analysis or descriptive
graphical methods (e.g. histograms or trending charts) to sophisticated quantitative evaluations using
formal charting including statistical process control methods. Selection of the appropriate type of
analysis depends on the objective and the underlying data for the analysis.

The quality of the data is essential to the selection of the appropriate methods due to the assumptions
associated with the technique. The choice of statistical methods depends upon the data distribution,
e.g. normal distribution vs Poisson distribution.

The method used for data analysis should be defined as part of the post-market surveillance plan prior
to the start of data collection, to ensure that the results meet the objectives (see 5.3) of the analysis.

5.6.2 Considerations concerning planning the data analysis

As the types of medical devices and the patient populations can be different, various methods of
analysing the data can be required. It should be determined, which parameters are analysed and
what are the respective reference values (e.g. batches, sub-batches, total number of medical devices
manufactured, hours/frequency of use, number of medical devices in-use, patient populations, if
more than one exists). As an example, the down time (parameter) of an electric medical device 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,

© IS0 2020 - All rights reserved 9
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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 attribute
over a specified period. The analysis of patterns can
follow the rules of the statistical process control (SPC).

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

Contributing to life cycle management Pareto analysis to rank the occurrence 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
qualitative data.

Common quantitative methods include, but are not limited to:

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

— inferential statistics (e.g. correlation, regression, analysis of variance).

Common qualitative methods include, but are not limited to:

— content analysis;

— narrative analysis;

— discourse analysis;

— grounded theory.

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

Data sources such as complaints can be analysed through quantitative methods, but a preliminary
qualitative analysis could be necessary in order to be able to extract quantitative data. Data retrieved
from peer-reviewed scientific literature can be analysed combining quantitative and qualitative
methods. An example of quantitative analysis of data retrieved from peer-reviewed scientific literature
is a meta-analysis of published clinical studies.

A non-exhaustive list of examples of data analysis methods and a short description on how to use them
can be found in Annex B.

Any concerns regarding data reliability and the representative nature of that data as it relates to the
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;
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— 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).

The report of the data analysis should include evidence that the post-market surveillance data are
meeting the objectives documented in the post-market surveillance plan (5.3).

The report should include references to the location of the original data and the analysis performed, as
well as documentation of individuals involved in the activities.

The level of details included in the report can depend on the risk class of the medical device(s) and on
the applicable regulatory requirements.

The post-market surveillance report should include a conclusion as to the status of the post-market
surveillance activities and recommendations based on the results of the analysis of gathered data.

The post-market surveillance report, and supporting records, should be considered as ‘quality records’
and treated as such within the organization.

The plan should specify the time span for systematically reviewing the post-market surveillance data
to be included in the post-market surveillance report. It should be noted that there can be applicable
regulatory requirements for intervals of post-market surveillance reporting.

Planned proactive post-market surveillance activities, such as post-market surveillance reports,
clinical studies, or surveys and literature search routines, can have time spans influenced by internal or
external processes or applicable regulatory requirements.

The defined time span for the review of the post-market surveillance data to be reported, should be
proportionate to the risk of and the experience with the medical device, its intended use and related
technology and the post-market surveillance experience already collected with similar or equivalent
medical devices and the medical device itself. Additional factors that can be considered in determining
the time spans are:

— experience with the medical device technology;

— experience of the medical device within a specific situation (e.g., hospital use, home use, or new
patient group).

Event-based post-market surveillance activities, such as the collection of complaints and adverse
events, 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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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 activities also include updating the medical
device file or technical documentation. When a medical device is on the market in a specific country
or jurisdiction and then submitted to another country or jurisdiction, the post-market surveillance
data can be compiled according to the regulatory authorities’ requirements and submitted for pre-
market approval.

Improvement: 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
processes, such as logistics, servicing.

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

Post-market surveillance information should be an input to management review.

Because post-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

Review of the post-market surveillance plan

6.1 Purpose of the review

Once the post-market surveillance plan has been established and implemented, the organization
periodically reviews the plan for adequacy between the output and its objectives, using the criteria in 6.2.

6.2 Criteria

The organisation should document the criteria for the review of the post-market surveillance plan in
the relevant quality management system procedure(s).

Criteria can include:

12

the schedule, timeline and completion of planned activities (i.e. compliance to the plan);
whether the selected 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 the relevant
documented procedures and their outputs using the criteria in 6.2.

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 device.

Outcomes of post-market surveillance activities could indicate that a change in the time spans of
future collection and review of data is appropriate. An increase in adverse events or trends that show
increased risk of the medical device can indicate that more frequent data collection and analysis should
be considered. Conversely, a maturing technology, which is demonstrating a reduced trend in adverse
events, can allow for a less frequent data collection and analysis frequency.
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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
organization 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 specific data

sources.

Table A.1 — Examples of data sources that can be used for post-market surveillance activities

Data source

Details

Information useful for

Complaints, including adverse
events reported to the organization

According to the definition, a com-
plaint communicates a deficiency
related to the medical device’s iden-
tity, quality, durability, reliability,
usability, safety or performance.

Complaints are often individual
cases, which should be processed
one by one.

Complaints are potentially the
source for regulatory reportable
events. It is best practice, that any
adverse event be initially treated as
a complaint.

Applicable regulatory requirements
for the further processing of ad-
verse events should be followed.

Reports on events should include
details on type of event, medical de-
vice, (or of the component involved),
quantity of devices or components,
severity/patient condition, user de-
tails (physician, healthcare facility,
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.

Satisfying applicable regulatory
requirements on the reporting of
adverse events.

Detecting early any unexpected
problems experienced by users and
patients.

Analysing the occurrence of prob-
lems.

Deciding whether an advisory notice
and its associated field action (also
known as recall) are appropriate.

Initiating corrective or preventive
actions.

Reviewing the medical device risk
management file.

Determining the need for improve-
ment of the medical device (i.e. med-
ical device and related services).

Reviewing the controls in place
throughout the quality manage-
ment system.

14
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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-
ty, number), usage of the medical
device, servicing personnel, date of
servicing.

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.

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

It can also enable detecting unantic-
ipated failure modes.

Service reports can highlight mal-
functions potentially or actually
leading to adverse events, in which
case they are also to be handled as
complaints.

Installation

Installation records should contain
details on the medical device, in-
cluding its configuration, accept-
ance activities completed and their
status, the identity of the installa-
tion personnel, and the installation
date, as well as the user location
and infrastructure (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 meet
their intended quality criteria for
safety and performance, regard-
less whether the installation was
performed by internal resources or
outsourced.

The analysis of installation records
can highlight unforeseen situations
where the medical device cannot
be installed or does not operate

as expected, or other hazardous
conditions, due to the infrastruc-
ture, environment and interactions
with other medical devices 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.

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 instru-
ments to be shipped to a healthcare
facility to perform a procedure

and returned to the organization.
When returned, the organization
examines the used medical devices
to replenish the 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-
cessing on the medical devices.

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
repeated reprocessing can pro-
vide predictive information on the
longevity of the medical device,
and their need for maintenance or
periodical re-inspection.

Returned medical device can pro-
vide insight into possible causes for
product issues.

Explants An organization manufacturing The investigation of retrieved sur-
implantable medical devices should |gical implants, adjacent tissues, and
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
explanted medical devices. — improve knowledge of
See IS0 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,
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 device life-
cycle. Moreover, by linking medical
device exposures and long-term
outcomes, registries permit fol-
low-up that can span decades.

See Registries for Evaluating Patient
Outcomes: A User's Guide from the
Agency for Healthcare Research and
Quality for 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.

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.

If the protocol provides for it, it can
include information on the long-
term behaviour of medical devices,
which is especially relevant for
implantable medical devices, and
enables establishing their long-term
survival curve.

The analysis of the collected infor-
mation enables to reliably verify the
risk estimation relative to compli-
cations and undesirable effects, in-
cluding reportable adverse events.

Registries focusing on the medi-
cal procedure collect information
relative to all medical devices used
for that procedure and enables the
comparison of performances 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 markets, or for
the extension of their intended use
according to the medical practice,
or of the next generation of medical
devices.

Registries generate high quality
data that can be used to draw sci-
entifically valid conclusions. They
should be used - when relevant - as
real-world evidence.

© 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
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, ISO 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 studies
should ensure the high quality of
the clinical data collected.

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

a pre-market clinical investigation
in one jurisdiction 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.

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

Outcomes of the adequacy of clinical
data to address the safety, perfor-
mance, benefit/risk profile, claims
and side effects.

Because PMCF studies generate
high quality data, they can be used
to draw scientifically 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
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 necessarily involve the
collection of patient information.
Ifit does, it is considered to be a
post-market clinical follow-up study
(see above).

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

Problems identified during this
phase can be reportable if they

meet the criteria for complaints
(see above).

Additionally, a controlled market
release phase can generate informa-
tion relevant to the effectiveness of
the overall design and development
process.

User training

An organization can decide to train
users to 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 opportunity to
observe the users, understand their
thought process and challenges,
and estimate the distribution of
user skills.

Medical device organizations tend
to engage during the design and
development of a medical device
with highly experienced health
practitioners, whose sKills are
above average. User training is an
opportunity to confirm the usability
of the medical device to the general
population of users.

Feedback from user training 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-
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, at the user
facility, that enable the
hazardous situation.

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.

Scientific literature

Published scientific literature can
include various 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
innovations.

Scientific literature on a medical
device can describe cases that could
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, which
cannot be identified in existing
documentation.
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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,
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.

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.

mendations

Market surveillance activities by
regulatory authorities and their
related publications and recom-

Regulatory authorities publish
warnings and safety alerts, that can
cover a single medical device or a
broad category of medical devices.
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
guidance 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 alerts issued
by the regulatory authorities is
part of the critical sources for early
identification of major public health
issues and can trigger immediate
actions by an organization, such as
the clarification of instructions for
use, or some containment actions,
including advisory notices.

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

The extent to which valid conclu-
sions on a medical device’s contin-
ued safety and performance can be
drawn from evaluation of medical
technologies by regulatory authori-
ties, as a result of their market sur-
veillance activities, depends on the
scientific validity of their conclusion
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
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 associated
with the submitted data.

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
information as evidence of safety or
performance is limited.

Conferences, tradeshows, etc.

Conferences and tradeshows are
an opportunity for organizations
to interact with users or 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 or against the adoption of
the technology, the competition.

Some conferences present the result
of scientific research. Such research
can 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-us-
ers is an opportunity to capture
valuable information that would
otherwise not be shared through
more formal channels. Well attend-
ed conferences also give the chance
to interact with a large number of
people in a short timeframe, which
can give a better chance to identify
patterns and signals on various
aspects of the organization’s perfor-
mance, beyond the medical device
safety and performance.

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

Regulatory requirements, stand-
ards, guidances and best practices

Medical device organizations
should monitor applicable regulato-
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.

Changes in regulatory require-
ments, standards, guidance docu-
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

is unrealistic and most probably
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.

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
aspect of the organization and their
medical devices and can be positive
or negative.

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

Public media

internet, press, TV

The information highlighted within
the public media should be con-
sidered unverifiable, but provides
insight into the trends within med-
ical device usage. This information
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 issues that can impact
medical device quality.

Testing of distribution systems can
be useful to identify risks to tracea-
bility, storage and other issues that
can impact 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
profile and patient prognosis.

Confirming the robustness of trace-
ability/tracking system

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

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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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;

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

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.

Market/customer inputs: competi-
tor’s research

Information on experience and re-
search with similar medical devices

Provides input for the state of the
art and can be used as part of an
organization’s design and develop-
ment and risk management process.

Market/customer 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 therapies
made by the same or different man-
ufacturer, manufacturer experience
and history.

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

Market/customer inputs:
solicited data on new or modified
medical devices

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

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

Market/customer inputs:
meetings with medical experts, key
opinion leader meetings or panels

This includes summary of
discussions and outcomes.

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

Market/customer inputs:

patient group experience of using
medical devices, or encounters with
them during episodes of treatment

This includes summary of
discussions and outcomes.

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

Market/customer inputs:
user interaction with the
organization (sales workforce
and customer service)

This should be documented,
preferably using a standard
format.

These data are important to include
within an organizations design and
development and risk process, and
drives the quality requirement for
continual development.

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.

24
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Annex B
(informative)

Examples of data analysis methods

B.1 General

This annex aims to provide guidance on some common descriptive methods for data analysis and format,
which is needed to hand over the analysed data to other processes, like risk management, marketing
and sales, quality management, in a way that these processes have a basis for further evaluation of root
causes or decisions on taking action.

Other data analysis methods, not described in this annex, can be used. The bibliography contains
references that can be used to find information on other methods.

Acceptance criteria and action levels for the purpose of evaluation should be specified by quality
management or risk management departments and are not described in the examples of this annex.

NOTE ISO/TR 10017 describes other statistical techniques used for further analysis and evaluation, such as
hypothesis testing, regression analysis, reliability analysis, and time series analysis.

B.2 Overview table: data analysis methods

Post-market surveillance objectives are generally specified in 5.3.

The purposes of the post-market surveillance process are:

A. monitoring medical device safety and performance;

B. meeting regulatory requirements;

C. contributing to life cycle management.

Examples of data sources and methods for data analysis that are suitable options to meet the objectives
in the post-market surveillance plan are provided in Table B.1.

Table B.1 — Examples of data sources and suggested methods for data analysis

General Objective(s) in the Data source Data analysis Comments
objective post-market (see Annex A) method
surveillance plan
A Is there a statistically Incidents reported to | Trend analysis of |It can be recognized if
significant increase in the organization plotted data something has changed
the frequency of1nc1-_ Product quality in- aboye _expected background
dents that are not serious : variation.
- formation
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? X
recommendations

Are there changes in the .
Regulatory require-

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 the objective specified in the post-market surveillance plan, an appropriate method for data
analysis should be selected.

The following subclauses provide examples for data analysis methods and how to execute the methods
accordingly.

B.3 Descriptive methods for trend analysis

The trend analysis is used to identify a pattern for a specified time period and forms the basis for
decisions on any further actions. Historical data can be used to define baselines. Alternatively, alerts
and action levels could be defined by the quality 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. asudden significant deviation like an outlier or spike, respectively;

NOTE If anew value is greater than three times the previous average value, the probability for an outlier
is more than likely (derived from the chi-square distribution).

2. significant trends, i.e. repetitive deviations or continuous drifting away from the history of
earlier values;

3. detection by visual inspection, whether the data are subject to cyclic 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

X
Y
1
2 6 in a row
—o— normalized number of nonconformities

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

Example 1

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

Data analysis method: Plot the number of the specific complaint per month relative to the number 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 charts are used for a graphic presentation of a frequency distribution. Bar charts can be applied for
discrete data.

Example 2

Objective in the plan: Is there a difference in the frequency of specific complaints between 3 medical
device variants?

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

Y
60
50 —
40
30
20
10
0
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?
—o - 100 %
- 90 %
- 80 %
- 70 %
- 60 %
- 50 %
- 40 %
- 30 %
- 20 %
- 10 %
. . | ] . — | 0 %
1 2 3 4 5 6 7 8 9

Key

1 scratch

2 warpage

3 crack

4 dent

5 rust

6 stain

7  burr

8 dimensional error

9  other

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.

Examples of objectives in the post-market surveillance plan for qualitative analysis are monitoring
regarding:

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

— new risks;
— new application techniques;

— new medical treatment methods.
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Annex C
(informative)

Examples of post-market surveillance plans

NOTE This annex provides examples of post-market surveillance plans and is not intended to be exhaustive.
They provide guidance for the organization and should be adapted for actual situations and specific medical
devices.

C.1 Example of a post-market surveillance plan for a surgical scalpel

C.1.1 General

This is an example, it is not exhaustive. It provides guidance that the organization can use, but should
be adapted to the actual situation for a specific medical device or medical device family. This example
should not be copied as a plan for post-market surveillance for a scalpel.

C.1.2 Scope of the post-market surveillance plan

Brief description of the medical device: A scalpel is a simple, stainless steel, well-established medical
device. Scalpels have been on the market for a long period without any relevant change to the medical
device, storage, distribution, manufacturing process and use. Surgical scalpels commonly consist of a
reusable handle and a single use blade. A surgical scalpel is used to make incisions during treatment.
The medical device is considered to be invasive, albeit for short periods. Due to its invasive use, the
medical device needs to be sterile prior to use.

Type of users: Surgical scalpels are used by trained medical professionals for treating patient either in
an operating theatre or in a treatment room with a less controlled environment.

C.1.3 Objective of the post-market surveillance plan

The objective of a post-market surveillance plan for a scalpel is to collect data to support its continued
safe use. Answers to the following questions provide the information needed to support the continued
use of the scalpel.

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

— Are there other techniques replacing the scalpel (state of the art) or other developments, e.g. in the
area of workers safety or waste disposal?

— Have incidents or other reportable events occurred?
— Are there any issues with decontaminating the handle?
— Are users satisfied?

— Is 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.;

— feedback from decontamination departments;

— conferences, mainly trade shows;

— data on competitor medical devices, comparing performance to the other medical devices;
— feedback from users about the performance of the scalpel and the use of the scalpel;
— literature on new technologies in the field of making incisions;

— audit and inspection results.

For some of 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 analysis can be performed on complaints received over a period of time. If a change is made
to the medical device, the trend data can be compared between the current design and the previous
design. An organization should have a protocol for the testing of medical devices and returned medical
devices.

The organization has a method or procedure available to compare the performance of the medical
device to the intended performance.

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

Frequency of the post-market surveillance activities can be based on the risk associated with the
medical device. Considering the long period of safe use of the medical device, the risk associated with
the medical device is relatively low. Apart from adverse events, a yearly or even two-yearly analysis of
post-market surveillance data should be undertaken.

C.1.7 Report on data analysis

If a change is made to the scalpel, e.g. increasing the number of allowed episodes of use of the reusable
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 system

C.2.1 General

This is an example, it is not exhaustive. It provides guidance that the organization can use, but should
be adapted to the actual situation for a specific medical device or medical device family. This example
should not be copied as a plan for post-market surveillance for a radiation therapy system.

C.2.2 Scope of the post-market surveillance plan

Brief description of the medical device: Radiation therapy is a well-established and an essential
component in the management of cancer patients, either alone or in combination with surgery or
chemotherapy, both for cure and for palliation. Every day millions of patients are treated with radiation
therapy. Radiation therapy is non-invasive, it can be done without anaesthesia and the patient is usually
able to leave the hospital the same day.

Type of users: Radiation therapy systems are used by professional users, physicians and dedicated
technicians. All of these users should have received relevant education and training.

C.2.3 Objective of the post-market surveillance plan
A post-market surveillance plan is developed for each type of radiation therapy system.

The objective of a post-market surveillance plan for a radiation therapy system is to maintain product
compliance, improve the radiation therapy system and gather actual (clinical) evidence. In particular:

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

— to evaluate the generally acknowledged state of the art;

— tomaintaincurrency ofthe design and developmentand manufacturinginformation, the instructions
for use, the labelling, training and servicing activities;

— tomaintain currency of the clinical evaluation e.g. regarding residual risk of treatment in paediatrics
related to radiation dose;

— 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-
market surveillance, quality assurance, regulatory affairs, clinical, portfolio management, and safety
engineering.

C.2.5 Data collection

Table C.1 describes which experience and compliance data should be collected.

Table C.1 — Data collection and data analysis activities

Data collection & data analysis activities
for radiation therapy systems

Complaints

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

Summarize complaint data across all regions, taking 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, breakdown of issues in a graph format, if possible,
and reference supporting evidence.

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

Clinical evaluation and literature search
Summarize input from clinical evaluation and literature search.
PMCF-study

Summarize 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

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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Table C.1 (continued)

Data collection & data analysis activities
for radiation therapy systems

Customer surveys

Provide input from customer experience or systematic surveys,
including from investigator-initiated studies.

Information from conferences, congresses, commercial
exhibitions

Provide available feedback from such events.
Product feedback

Provide available external and internal suggestions for product
improvements or enhancements.

User feedback during training

Provide available feedback from external and internal training
events for relevant medical devices.

Quality management system information

Data and trends from the quality management system, e.g. cor-
rective actions, audit results, production information, can provide
input on safety and performance.

Cybersecurity

Provide an overview of cybersecurity issue and threats occurring
in healthcare facilities.

Regulatory

Provide an overview of changes to relevant standards or regulations.

C.2.6 Data analysis

The analysis is done on a yearly basis by the relevant process owner, unless circumstances indicate a
different frequency, see C.2.8.

C.2.7 Report on data analysis

A copy of the post-market surveillance report is forwarded to the process owners of the activities, so
they can complete the identified actions, to fulfil the objectives of the post-market surveillance plan.

Post-market surveillance is performed on an annual basis.

C.2.8 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.3 Example of a post-market surveillance plan for a drug eluting stent

C.3.1 General

This is an example, it is not exhaustive. It provides guidance that the organization can use, but should
be adapted to the actual situation for a specific medical device or medical device family. This example
should not be copied as a plan for post-market surveillance for a drug eluting stent.
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C.3.2 Scope of the post-market surveillance plan

Brief description of the medical device: Drug-eluting stents (DES) are combination products composed
of the following medical devices components: the stent and its delivery system and a medicinal
substance(s), which has an ancillary function to the medical device. DES are commonly used in
percutaneous coronary intervention procedures. The coronary stent technology has evolved along
different generations. New features have been developed to improve its performance and to reduce the
limitation of the intervention procedure and other patient complications.

The post-market surveillance plan is intended to cover specific drug-eluting stents and the family of
drug-eluting stents (DES) commercially available on the applicable jurisdictions.

Type of users: DES implantation should only be performed by physicians who have received appropriate
training. General precautions related to patient characteristics, preservation of product, associated
risk of complications and indication for use of the medical device should be considered as well as the
limitations of the procedure (e.g. restenosis) and contraindications for specific patient characteristics
(e.g. patients with hypersensitivity or allergies to some medicinal substance, anticoagulation therapy,
lesions in the patient, etc.).

C.3.3 Objective of the post-market surveillance plan

— The objective of a post-market surveillance plan for a drug-eluting stent can vary depending on
the needs for improvement, because of the safety, e.g. performance and quality issues, significant
changes in the characteristics and design of the medical device or the risk classification, new or
extended intended uses, additional long-term follow up on patients, etc. The objective can include
questions such as:

— Did medical device performance deficiencies occur?

— Were medical device deficiencies detected during its application?

— Were the adverse events related to the use of the medical device?

— Are there other techniques replacing the DES (state of the art) or other developments?
— Have incidents or other reportable events occurred?

— Did any off-label use or misuse occur?

— Are there improvement suggestions from users of the DES?

— Were indications or contra-indications appropriate to ensure safety and effectiveness for the
intended use of the DES?

C.3.4 Responsibilities and authorities

No guidance provided, refer to 5.4.

C.3.5 Data collection

C.3.5.1 Passive/reactive feedback

Sources for passive/reactive feedback are, but not limited to:

— complaints data, including failures, malfunctions and use errors;
— manufacturing information;

— reports on adverse events;

— advisory notices and remedial actions for similar medical devices;
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— reports for similar medical devices from other manufacturers (e.g. from publicly available databases
containing medical device performance information).

C.3.5.2 Proactive feedback

Sources for proactive feedback are, but not limited to:

— literature search;

— Information from trade shows, conferences and medical symposia;
— Internal and external customer surveys for product feedback;

— user feedback via training programs;

— implant registries;

— experiences with similar medical devices on the market;

— PMCF-studies;

— trends in performance and safety data on the medical device itself and similar medical devices;
— signals on new/emerging risks or side effects;

— new clinical data from clinical studies.

C.3.6 Data analysis

C.3.6.1 General

Establishing measurable criteria, alert and action levels facilitates the further analysis of the data and
can either be part of the data analysis of post-market surveillance or be part of other processes in the
quality management system. A critical analysis of the medical device performance and safety can be
done through the data reviewed in order to identify unknown or new performance or safety issues.

The following is an example that illustrates how some of the sources to consider in the post-market
surveillance process contribute to the expectations of a post-market surveillance plan.

Complaints need to be investigated upon receipt by the organization, see Annex A. Data of frequency
and characterization of complaints based on risk can be compared to reported events or complications
in the literature from similar medical devices with the same intended purpose. Also, the analysis to
compare the rates for different batches of the medical device can be considered.

Analysis of trends can also be used to establish when the failures or complaints occur (e.g. during
placement, within one year, after one year, etc.). Comparing the complaint rates of different countries
can also help to identify potential risks, e.g. different procedures used in different countries.

Trend analysis of statistically significant increases in the frequency or severity of reportable events can
be compared to the foreseeable frequency and severity of such events in respect of the medical device,
or category or group of medical devices, and can be used as an input for the risk management process.

For a newly developed drug eluting stent, a quarterly review of the post-market surveillance data is
considered appropriate. Depending on the experience gained with the medical device, the frequency
can be lowered.

C.3.6.2 Post-market clinical follow-up studies

In some instances, additional information on residual risks, uncertainties or unanswered questions and
issues of the long-term clinical performance and safety, that can impact the safety profile of the medical
device, can require performing a post-market clinical follow-up study.
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The post-market clinical follow-up plan should assess the primary objective of the study as well as other
objectives that can be relevant in the analysis of data to address the benefit risk identified.

Emerging risks due to reported events concerning target vessel or lesion revascularization can be
considered when defining the objectives of the study. Likewise, an increased risk of thrombotic events
in patients with drug-eluting stents after one year could be considered when defining long-term safety.
In some cases where the quality of life represents relevant information in the long-term assessment of
the safety and performance of the medical device, patient-reported outcomes are relevant to be used as
quality of life objectives of the study.

Data collected from the PMCF-study should follow principles of accuracy, legibility, completeness and
reported in a timely manner. To support that data required for analysis are captured, data management
and statistical analysis plans should be considered as well as the type of data to be analysed.

Quantitative statistical analysis is performed by means of adequate statistical techniques as established
in the study plan that can include, but is not limited to, Kolmogorov-type supremum test, Kaplan-Meier
estimator, p-values analysis and Bayesian statistical techniques.

Data and conclusions from the post-market clinical follow-up study can be used to support the post-
market surveillance plan and input the clinical evaluation process to demonstrate conformity to specific
safety and performance requirements under normal conditions of use. The data and conclusions can
also be used to assess the acceptability of the benefit/risk profile or undesirable side effects considering
the current knowledge and state of the art.

C.3.7 Report on data analysis

No further guidance provided, refer to 5.7.

C.3.8 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.

C.4 Example of a post-market surveillance plan for a blood glucose
monitoring system

C.4.1 General

This is an example, it is not exhaustive. It provides guidance that the organization can use, but should
be adapted to the actual situation for a specific medical device or medical device family. This example
should not be copied as a plan for post-market surveillance for a blood glucose monitoring system.

C.4.2 Scope of the post-market surveillance plan

Brief description of the medical device: Blood glucose monitoring systems (BGMs) are for self-testing and
used for the quantitative measurement of glucose (sugar) in fresh capillary whole blood samples drawn
from the fingertip. Venous whole blood samples can be used by healthcare professionals.

Type of users: BGMs are used predominantly by individuals affected by diabetes mellitus, their care
givers and to a lesser extent by healthcare professionals, e.g. in a general practitioner’s office. These
users can be considered to be experienced with handling BGMs and are familiar with diabetes mellitus,
but are not specifically trained for handling BGMs or make medical decisions related to diabetes
mellitus. The focus of this post-market surveillance plan is on lay-users.
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C.4.3 Objective of the post-market surveillance plan

Post-market surveillance is intended to allow for the accurate characterization of the medical device’s
performance and safety in the post-market phase as well as ensuring that emerging issues are identified,
and appropriate actions can be implemented.

C.4.4 Responsibilities and authorities

No guidance provided, refer to 5.4.

C.4.5 Data collection

At least the following data sources should be included to reach the objectives:
— complaints data, including failures, malfunctions and use errors;

— manufacturing information;

— reports on adverse events;

— advisory notices and remedial actions for similar medical devices;

— literature search;

— relevant information from other bodies (e.g. database of competent authorities, e.g. MAUDE);
— testing by other institutions (e.g., laboratories, patient unions);

— user feedback through customer contact;

— experience with similar medical devices;

— investigation of returned medical devices;

— feedback from users about the performance and handling (usability);

— performance and failures reported for similar medical devices;

— feedback from user training.

C.4.6 Data analysis

Complaints need to be investigated upon receipt by the organization (see Annex A). Data of frequency
and characterization of complaints can be compared to events or complications reported in the
literature from other BGMs. Also, comparing the rates for different batches of the medical device can
be considered. Comparing the complaint rates of different countries can also help to identify potential
risks, e.g. different procedures used in different countries. Complaints received are submitted to trend
analysis. Risks, anticipated and unanticipated, mentioned in complaints should be evaluated.

Data from literature search and signals from other documents, like advisory notices, are to be reviewed
by experts and issues are to be raised if needed.

The evaluation of the analysed data is performed yearly for each product family of BGM’s in the
portfolio. Considering the extent of the portfolio, there are analyses performed on a quarterly basis.
However, every product family is reviewed at least annually. This relatively high frequency is considered
appropriate due to the criticality of the BGM for managing diabetes mellitus and the intensive use of the
BGMs by a large number of patients.

C.4.7 Report on data analysis

No guidance provided, refer to 5.7.
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C.4.8 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.

C.5 Example for large IVD analyser

C.5.1 General

This is an example, it is not exhaustive. It provides guidance that the organization can use, but should
be adapted to the actual situation for a specific medical device or medical device family. This example
should not be copied as a plan for post-market surveillance for a large IVD analyser.

C.5.2 Scope of the post-market surveillance plan

Brief description of the medical device: The XXX immunoassay analyser is a high throughput instrument
used in large clinical laboratories and medium sized laboratories. The instrument can run up to 200
random tests per hour on human serum, plasma, whole blood and urine samples on a menu of 45 assays
for specific immunomarkers. The intended use of the medical device is as a processing platform for the
specific markers in the assays that have been validated on the instrument. The instrument is a closed
system, meaning no unauthorized reagents can be used on the instrument. This analyser has been on
the market for 10 years.

Type of users: The XXX immunoassay analyser is used by clinical laboratory technicians. These
technicians are trained in the activities performed. Training of users can be a part of applicable
regulatory requirements.

C.5.3 Objective of the post-market surveillance plan

The objective of this post-market surveillance plan for the XXX analyser is to collect data to support the
continued safe use of the IVD analyser, this might include collection of data related to:

— defects in the medical device that have increased instrument downtime or service call times;

— changes to the technical state of the art or other developments, e.g. in the area of workers safety or
waste disposal that could impact the current benefit of the analyser;

— incidents or other reportable events occurred that are directly related to the analyser (and not the
tests run on the analyser);

— overall customer satisfaction and fulfilment of customer’s needs;
— documented off-label use or misuse of the medical device.

The overall conclusion of the activities determines if the benefit of the XXX analyser continues to
outweigh any residual risk associated with the use of the XXX analyser and that the intended use of the
XXX analyser continues to be met.

C.5.4 Responsibilities and authorities
No guidance provided, refer to 5.4.

C.5.5 Data collection
Possible data sources are, but not limited to:

— complaints, including adverse events;
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feedback from users about the performance of the XXX analyser;

manufacturing data including testing before release and supplier monitoring;

information and testing on returned medical devices;

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

service data;

feedback received during conferences, mainly trade shows;

data on competitor medical devices, comparing performance to the other medical devices;
literature on new technologies;

audit and inspection results;

literature related to comparison studies on the overall performance of the XXX analyser (not specific
assays);

design and development changes, including software changes;
corrective and preventative activities;
specific instrument trends identified through service tracking information, if available;

performance data from customers.

C.5.6 Data analysis

Complaints need to be investigated upon receipt by the organization, see Annex A.

At least the following data analyses should be included to reach the objective:

Trend analysis performed on complaints received over the specified time period;
Trends for returned medical devices, including
— trends for specific subsystems or parts;

— trends for overall system returns, including “exit questionnaires” explaining the reason for
the return;

Manufacturing data, including:

— trend analysis of release testing for specific critical release specifications;

— supplier changes and trend analysis after the changes;

User feedback, including

— net promoter score reviews as administered by the commercial organization;

— trends in specific categories from non-complaint feedback received on complaint line;
Service, trends in

— meantime between service calls (MTBS);

— meantime between failures (MTBF);

— initial failure to install (infant mortality);

— early failure of specific parts or subsystems;
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— overall instrument downtime;
— no-test, invalid tests, rejected runs with instrument failures as the cause;

— length of service calls.

C.5.7 Report on data analysis

This analyser has been safely on the market for 10 years. The expected lifetime of the analyser is
15 years from manufacture, due to wear out and obsolescence of parts. Annual reviews should be
performed to support this expected lifetime or to give early indication of a need for replacement.

However, the frequency of specific post-market surveillance activities or data collection and analysis
can be modified due to

— 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.

C.5.8 Review of the post-market surveillance plan

As part of the review of the post-market surveillance data, a decision on the appropriateness of
timing or additional or alternate data to collect is to be determined as part of the outcomes within the
documented review and the report.

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 device or its use.
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