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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.
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ISO/TR 20416:

Introduction

2020(E)

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

m

prpcesses for collecting and analysing the information on the production and post-production

al

Wﬂl OTiNg Of Product and Processes and ensure the residuat TiSK Temains acceptabie. Ap
ows for early detection of any undesirable effects. These processes can also reveal opportu

improvement, as specified in ISO 13485, or possible relevance to safety, as specified.in ISO 14

Pgst-market surveillance is the process to enable manufacturers to perform|ysuch monit
collecting data from actual use of medical devices, analysing these data and ther'using the in

fr
m
m

m post-market surveillance in the appropriate processes, such asg)product realiza
hnagement, communicating to regulatory authorities or product improvement. The extent
hirket surveillance process needs to be appropriate and proportionate'to the medical device a

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

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

to

requirements in ISO 13485 and ISO 14971 for production and post-production activities t

pdst-market surveillance, see Figure 1.
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) provide deliverables

Figu

Decisiondand actions, based on the information collected and analysed by application of this docume
ibed 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 activit

are descr]

to fulfil

are not described here, this_do¢ument can be helpful for organizations in fulfilling those regulatg
requiremgnts. This document’uses the definition of post-market surveillance from ISO 13485. Usq
of this dgcument should\hote that the use of terms with respect to post-production data can va
in differgnt jurisdictions and define different activities and responsibilities, for example mar}
surveillance.

Vi
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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 4
8.4 Analysis of data ISO TR 20416

6.0 IITPTOVEIIETIt

— monitoring medical device safety and performance

— meeting regulatory requirements

1SO 14971

— contributing to life-cycle management

4.1 Risk management process

5.5 Data collection

5.6 Data analysis

10 Production and post production activities

4.4 Risk management plan

5.4 Identification of hazards and
hazardous situations

5.5 Risk estimation

10.2 Information collection

10.3 Information review

10.4 Actions

btting requirements

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

hpplicable regulatory requirements for medical devices. While regulatory requiremer

nt,

€s
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TECHNICAL REPORT ISO/TR 20416:2020(E)
Medical devices — Post-market surveillance for
manufacturers

1 Scope

Thisdocument provides guidance o the postnmarket surveittance processamd s imterndad for use
byl 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 reéquiremer]ts 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.

ThHis 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
refuirements resulting from their production orpost-production activities, nor reporting to regulatory
authorities. This document is not intended to.féplace or change applicable regulatory requirements for
pdst-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.

ISP and [EGmaintain terminological databases for use in standardization at the following addresses:

[SO:@nline browsing platform: available at https://www.iso.org/obp

[EC 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
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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: 1SO 13485:2016, 3.14]

4 Purpose of post-market surveillance process

In accordance with the requirements outlined in ISO 13485:2016, Clause 8 and 1S0\14971:2019,
Clause 1(, the organization documents one or more processes for collecting and analysing data frgm
productign and post-production activities. This information can then be used as input into product
realizatign, risk management processes, determination of achievement of quality objectives or otHer
actions fgr 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 managemgnt
process if accordance to ISO 14971. Furthermore, it provides inputdnto the design and developmgnt
change processes, in accordance to ISO 13485.

Post-market surveillance serves the following main purposes:

— Monigoring medical device safety and performance: Postsmrarket surveillance links to other procesges
estallished 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 analyséd 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 e
used |to meet the applicable regulatory requirements. This can include analysing and reviewing
information to gain specific experience from production and post-production activities, trendiEg
of prpcesses and product, a§ well as feedback to the organisation for improvement activities, |as

specified in the applicableregulatory requirements.

— Continibuting to life cyele management: Post-market surveillance can also identify if the medi¢al
devige is not currentstate of the art, based on the information from medical devices used for similar
purpepses, the evolution to the state of the art, or alternative medical treatment procedures. These
signalls can trigger a design modification, a change in intended use or purpose, a new medical device
design or rémoval 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
medifaldevice (new markets, new indications supported by actual use of the medical device), orof
the next generation of medical device.

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

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

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

Post-market surveillance process

Regulatory
compliance

Improve
ment

Marketing
and sales

Clinical / perfor-

5.2 Scope of the post-market surveillance plan

5.3 Objectives of the post-market surveillance plan

5.4 Responsibilities and authorities

|

{
6. Review of the post-market s@illance plan

5.5 Data collection

Examples of data sources are provided in Annex A.

5.6 Data analysis

5. Planning of post-market surveillance

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

5.7 Reporting odata analysis

l 5.8 Interface with other processes

Examples of{iﬁcisions or actions to take based on the post-market surveillance process
O - (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);

— objed
— resp(
— data
— data
— repo}

— revie

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

nsibilities and authorities (see 5.4);

Collection (see 5.5);

hnalysis (see 5.6);
t on data analysis (see 5.7);

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

The extemt of post-market surveillance activities will depend upon several factors, such as the rigks

associate
informati

The post
are addrd

on on safety and performance.

surveilla;tce plan also addresses the methods used to cgllect and analyse available data in order

provide i

The plan,
documen

An apprq
within th

formation for other relevant processes.

's or records, see ISO 13485:2016, 4.2.4.and 4.2.5.

containinig post-market surveillance attivities.

Post-mar]

5.2 Scd

The scop¢
non-exha

— then]

ket surveillance plans shoiild consider input from a cross-functional team, see 5.4.

pe of the post-market surveillance plan

Listive list 6ffactors should be considered when defining the scope:

edical'device type or medical device family, including accessories;

— regul

atory classification;

 with the medical device, the chosen data sources or the expécted robustness of the available

market surveillance plan provides details on how,the following clauses of this documgnt
ssed for the medical device or medical device family subject to the plan. The post-market

to

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

ved post-market surveillance plan” should be contained within one or more documents
e quality management system ahd may include references to other documents or proceduies

of the post-market surveillance plan depends on the type of the medical device. The following

— jurisdictions where the medical device is available;

— expected lifetime of the medical device, expected number of uses or usage frequency of the medical

devic

e (single use vs. reusable instrument);

— the intended use;

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

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

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

4
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5.3 Objective of the post-market surveillance plan

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

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

O1n defining the objectives of the post-market surveillance plan, the organization\should specify the
aspociated measurable criteria, alert and action levels, as appropriate (see also 516).

THe questions below can help formulate the objectives:

—{ Hasany new hazard or hazardous situation been identified for the medical device or simildr 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 medieal device implantation, affect the medical device lifetime?
—| Can user/patient training reduce thelikelihood of malfunction?

—]| Isthere a medical device malfuriction that impacts the benefit-risk analysis?

—| Areindications or contra=indications appropriate to ensure safety and effectiveness for thq intended
use of the medical dev¥ige?

—| Do users experiefice any usability issues?
—|{ Are recurringmalfunctions due to service/maintenance deficiencies?

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

—| ISthe 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 Monitor the safety and performance
been granted market approval. 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 manfgement Commercial launch of a surgical Continue to monitor the safety, per
instrument specifically developed for |formance and usability'efthe medi-
surgeons to perform the implanta- cal device to characterize the degree

tion of a medical device according to |of satisfaction of the'surgeons with
a break-through surgical technique. |the medical device and their ability
The surgical instrument itselfhasa  |to reliably pérform the surgical tech
similar risk profile to other surgical |nique using the surgical instrument.
instruments on the market.

Ensure that the links between the
clinical evaluation and risk man-
agément processes are robust and

transparent.
Clinical eyaluation/ perfor- An implantable medical device for Obtain information on the long-terip
mance evaluation which a clinical investigation wds safety and performance of the medj-

performed to establish the shapt-term |cal device, including clinical benefitls
safety and performance of thie' medi- |which can be part of a PMCF-study.

cal device. Confirm the prevalence of known of

See also ISO 14155: 2019 and suspected adverse events.
ISO 20916 (for in-yitro diagnostic
medical devices).

Regulatoily Information‘from a user suggests that |Invoke company feedback procedurgs
an existing.amedical device is being to further investigate this issue.
used for an indication not included in |Collect data on the prevalence of
theinstructions for use. the use and assess if current clinica

data supports the new usage. Other
actions can be considered necessary
such as updating technical documer]
tation, evaluating the risk associate
with the new intended use.

T

Improvenpent Medical device already on the market |Monitor continued satisfaction of the
for several years, in the maturity users with the medical device and
phase of its life cycle. the evolution of the state of the art.

Obtain feedback for improvement.,
not necessarily related to safety angd
pErformance 1SSues.

Marketing and sales An organization intends to market an |Ensure appropriate usability data are
existing medical device for use in the |being collected and that the medical
home environment in addition to the |device is appropriate for home use
hospital. 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.

6 © 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.

ThHe assignment of responsibilities and determination of required competence can be developed into a
repource allocation matrix, as shown in Table 2. The organization may choose to use external resources
(s¢e 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

A
@ompetence
O

Post-market surveillance plan
development and execution

Post-production incident
handling

Data analysis
Ongoing clinical data

collection

Literature search

Production ddta collection

External expert opinion

Medical device in use

Organization management

Complaint handling

Statistics

Clinical and medical affairs

Information and medical
affairs services

Production

External healthcare
professionals and
end-users

Sales and marketing

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

Complaint handling and ad-
verse event reporting

Quantitative statistical meth-
ods required for analysis of
collected data

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

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

Manufacturing methodologies
and production non-conform-
ance processes

Use and usability of medical
devices in the clinical setting

Use and usability of medical

Post-market surveillance
plan and report review and
approval

All defined functions
responsible for activities

devices im‘]nding clinical

setting

Functional areas and activi-
ties under responsibility

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-exJfaustive 1ISt of examples of data sources that can be considered. Note that some sourqges
might nof be needed to fulfil the objectives. In addition, Annex B of GHTF/SG3/N18 contains additietjal
guidancelon specific data sources.

5.5.2 Defining data collection methods

After selgcting the data sources, the method for collecting the data from these sources should pe
establish¢d. In some cases, the name of the source already encompasses the datacollection method.
There arg several common methods of data collection, that can be divided inte \proactive and reactive
methods.|[Examples include, but are not limited to:

Proactive:
— writtlen or electronic surveys or questionnaires;

— interyiews of users;

— literature search;

— use Imedical device registries;

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

Reactive:

— review of complaints (includingincident reports);

— review of non-solicited ,ebservations by healthcare professionals or observations by the
orgamization’s sales andimarketing team members;

— revieWw 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, anfl 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 in¢luding quantitative techniques, each haying their
own advantages or limitations. The possibilities range from qualitative data analysis or descriptive
grpphical methods (e.g. histograms or trending ¢harts) to sophisticated quantitative evaluations using
formal charting including statistical process*control methods. Selection of the appropriate type of
anjalysis depends on the objective and the @inderlying data for the analysis.

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

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

5.6.2 Considerations concerning planning the data analysis

Ad the types.of medical devices and the patient populations can be different, various mgthods of
anjalysing the' data can be required. It should be determined, which parameters are analysed and
what aresthe 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
morethan one exists). As an example, the down time (parameter) of an electric medical device can be
compared with its hours of US€e (relerence value). T he rationale tor the choice ot the methods for data
analysis should be documented.

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

5.6.3 Methods for data analysis

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

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

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

Objective One possible example for methods

Monitorirlg medical device safety and performance Trend analysis by charting data of the same attributg]
over a specified period. The analysis of patterns Can
follow the rules of the statistical process control (SP().

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

Contributiing to life cycle management Pareto analysis to rank the occurrenceof specific
attributes (e.g. defects), see also B:5.

The main distinction between data analysis methods is based on the abilityto use quantitative |or
qualitativie data.

Common guantitative methods include, but are not limited to:

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

— inferg¢ntial statistics (e.g. correlation, regression, analysis ofivariance).

Common gualitative methods include, but are not limited to:

— contgnt analysis;

— narrdtive analysis;

— discourse analysis;

— grounded theory.

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

Data soufces such as complaints can be analysed through quantitative methods, but a preliminary
qualitative analysis could bénecessary in order to be able to extract quantitative data. Data retrieved
from peqr-reviewed scientific literature can be analysed combining quantitative and qualitatijve
methods.|An example ef\quantitative analysis of data retrieved from peer-reviewed scientific literatyre
is a metajanalysis ofiptiblished clinical studies.

A non—exmaustive list of examples of data analysis methods and a short description on how to use them
can be foyinddn@nnex B.

A hriwe roagarding data raliahilityy and tha vranmracantativga matiien Af+h ot doba oo 3+ walatac +0o +L1
ny concerfisregarding-datarelability-and-the representativenature-of that dataasitrelatesto-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,
copfidence 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 perfprmed, as
well as documentation of individuals involved in the activities.

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

The post-market surveillance report should include a conclusionas to the status of the popt-market
sufrveillance activities and recommendations based on the results-of the analysis of gathered flata.

THe post-market surveillance report, and supporting records;’should be considered as ‘quality records’
an(d 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 gpplicable
regulatory requirements for intervals of post-market surveillance reporting.

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

ThHe defined time span for the review of the post-market surveillance data to be reported, $hould be
prpportionate to the risk of and the experience with the medical device, its intended use arjd related
technology and the post-market surveillance experience already collected with similar or gquivalent
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;

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

Event<bdsed post-market surveillance activities, such as the collection of complaints and adverse
evehts, are to be evaluated and reported according to the applicable regulatory requiremerjts and as
specified in the documented procedures. WhHen repetitive events are 1dentiiied, 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

devi
or jul
data
mark
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et approval.

— Imprgvement: Post-market surveillance data are input for the processes related to improvement

estab
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— Mark
depa

Post-mar]

Because |
data qual

sses, such as logistics, servicing.

pting and sales: Post-market surveillance data can also be used by /the marketing and sa
‘tment, particularly feedback received from end-users.

ket surveillance information should be an input to managementpeview.

ost-market surveillance is planned to be used in the organization’s processes, the data form
ty and data summary format, can be specified in procedures for consistency.

6 Review of the post-market surveillance plan

6.1 Puj

Once the
periodica

6.2 Cri

The orga
the releva

Criteria c
— thes
— whet

—  whet

"pose of the review

post-market surveillance plan has;been established and implemented, the organizati

teria

nt quality management-system procedure(s).

hn include:

chedule, timéline and completion of planned activities (i.e. compliance to the plan);
her the selected data sources are still appropriate and sufficient;

her‘the collected data are adequate;

hisation should document the criteria for the review of the post-market surveillance planli

isdiction and then submitted to another country or jurisdiction, the post-market surveillarnce
Can be compiled according to the regulatory authorities’ requirements and submittedfor'pre-

to

lish the opportunity or need for a change to the medical device, its intended use or related

on

ly reviews the plan for adequacy between the output and its objectives, using the criteria in 6.2.

— whet

er generated outputs address the objectives ot the plan;

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

— T

isk management processes;

— product improvements;

— C

— C

ommunicating to regulatory authorities and use in pre-market approvals;

onsiderations 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
intreased risk of the medical device can indicate that more frequent data collection and analyfis should
be considered. Conversely, a maturing technology, which is demonstrating a reduced tréend ip 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

organizatiion for the purpose of post-market surveillance, dependent on the scope and objective of.4
post-market surveillance plan. Annex B of GHTF/SG3/N18 contains additional guidance on specifi¢ d3

sources.

Table A

1 — Examples of data sources that can be used for post-market surveillance activitie|

he
ta

Data source

Details

Informg.gif)h‘ﬁseful 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 repartable
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 eyents 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
requireménts on the reporting of
adverséeyvents.

Detecting early any unexpected
problems experienced by users an
patients.

Analysing the occurrence of prob-
lems.

Deciding whether an advisory noti
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. me
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-
plpmpnfpd parts rpplm‘pd (idpnfi-

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

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

of the medical device

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

The generated informatiol} can also
be useful to re-evalyate’the preven-
tive maintenance schedule,

It can also enable“detecting unantic-
ipated failure’modes.

Serviceyreports can highlight mal-
fungtions potentially or acfually
leading to adverse events, jn which
case they are also to be hapdled as
Complaints.

Installation

Installation records should contain
details on the medical devicein-
cluding its configuration, a¢cept-
ance activities completed.and their
status, the identity ofthe installa-
tion personnel, and@he installation
date, as well as the user location
and infrastructure (fluids, electric
current...).

Installation can also include the
training'to the users and the
efféctiveness 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 ingtalla-
tion records is to ensure that the
released medical devices meet
their intended quality crit¢ria for
safety and performance, r¢gard-
less whether the installatipn was
performed by internal resgurces or
outsourced.

The analysis of installation records
can highlight unforeseen sfjtuations
where the medical device ¢annot
be installed or does not opgrate

as expected, or other hazafdous
conditions, due to the infrgstruc-
ture, environment and intgractions
with other medical deviceg or user
profiles.
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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
nrg;mi7:1firm the dicpncifinn

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

The analysis of a medical device
quality and performance after

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

It is common for implant sets'and
the associated surgical instru-
ments to be shipped to a*healthcare
facility to perform a pfocedure

and returned to the.érganization.
When returned,the organization
examines the tsed medical devices
to replenishthe set and verify the
qualityand functionality of the var-
ious components of the set. This can
enable the organization to deter-
mine the impact of repeated repro-
¢essing on the medical devices.

Tepeated reprocessing can pro-
vide predictive information onrthe
longevity of the medical device,
and their need for maintenance or
periodical re-inspection;

Returned medical device can pro-
vide insight into possible causes fdr
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 undertakgn
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
See ISO 12891 for additional details sugglc?ltlrr.lplant performance
on retrieval and analysis of surgical and satety;
implants. — improve knowledge of the

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

Details

Information useful for

Medical device registries

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

of post-market observational study
commitments for resulatory hodies

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

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

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

NOZE™ 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.

[T tThe protocol provides 1ot it, it can
include information omthelong-
term behaviour of mledical|devices,
which is especially rielevar]t for
implantable medical devicgs, and
enables establishing their [ong-term
survival gurve.

The analysis of the collect¢d infor-
mation enables to reliably yerify the
risk estimation relative to [compli-
Cations and undesirable effects, in-
cluding reportable adversg events.

Registries focusing on the medi-
cal procedure collect information
relative to all medical devices used
for that procedure and engbles the
comparison of performandes and
safety profile between the|various
medical devices.

Registry information can 4lso be
leveraged to support applifation for
marketing authorizations pf a med-
ical device to new marketg, or for
the extension of their intended use
according to the medical pfactice,
or of the next generation of medical
devices.

Registries generate high qpality
data that can be used to difaw sci-
entifically valid conclusions. They
should be used - when rel¢vant - as
real-world evidence.
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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 aslong-term

Clinical data related to residual
risks, review of long-term safety or
performance, occurrence of clinical
events and those events specific to
defined patient population, safety
or performance of the medical de-
vice in representative population of
nsers and p;\’ripnfc

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

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

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

NOTE 1 becauseregulatory re-
quirements for marketing authori-
zation varybetween jurisdictions,

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

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

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

Because PMCF studie$'generate
high quality datd, they can be used
to draw scientifically valid con-
clusions that'ean 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
feedhack ahout their experience

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

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

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

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

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

A controlled market release phase
does not necessarilyinvolve the
collection of patientinformation.
Ifit does, it is conSidered to be a
post-marketcelinical follow-up study
(see above)

the learning curve and re\jxediate
any identified problems,early in the
medical device lifefcyele.

Problems identified during this
phase can bezeportable iffthey

meet theriteria for complaints
(see abgvey.

Additionally, a controlled market
release phase can generatg informa-
fion relevant to the effectiyeness of
the overall design and development
process.

U

ser 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 opporthnity to
observe the users, understand their
thought process and chall¢nges,
and estimate the distributfion of
user skills.

Medical device organizatiqns tend
to engage during the design and
development of a medical dlevice
with highly experienced h¢alth
practitioners, whose sKills|are
above average. User training is an
opportunity to confirm th¢ usability
of the medical device to the general
population of users.

Feedback from user training can
provide insight into new rasks due

to unforeseen user interaction with
the medical device and possibilities
for improvement.
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Table A.1 (continued)

Data source

Details

Information useful for

Advisory notices

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

Collecting additional informa-
tion from users on how they use
the medical device, experienced
hazardous situations, any controls
at the user facility preventing the
hazardous situation to conduct to
the harm.

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

information regarding, for example:

— the prevalence of the problem;

— the accessibility of the affected

medical devices after they

become out of the control of the

organization;

— the completion rate of the
corresponding field safety
action;

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

— the conditions, at.'the user
facility, that enable the
hazardousituation.

Scientific|literature

Published se¢ientific literature can
includevatious types of informa-
tion, for-example:

)" analysis of registries;

— results of prospective clinical
trials, randomized or not;

— results of cohort follow-up
studies;

— report on individual cases;

— new techniques, technology,
therapies and other

Scientific literature on a medical
device can describe cases that 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.

IO vVations.
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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

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

Ul sauibatiuu’o lucd;\,al dCV ;\,C,
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.

miendations

Mparket surveillance activities by
rggulatory authorities and their
rglated publications and recom-

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

Regulatory authorities also publish
the result oftheir evaluation of
medical téchnologies, as well as
guidance’on the use of these tech-
nologies.

Aprorganization 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 alert§ issued
by the regulatory authoritjes is
part of the critical sources|for early
identification of major publlic health
issues and can trigger imnjediate
actions by an organization} such as
the clarification of instructions for
use, or some containment fctions,
including advisory notices

The evaluation of medical fechnol-
ogies by regulatory authorjities de-
scribe the state of the art tp which
an organization can compgre their
medical devices.

The extent to which valid ¢onclu-
sions on a medical device’q contin-
ued safety and performange can be
drawn from evaluation of medical
technologies by regulatoryf authori-
ties, as a result of their mafket sur-
veillance activities, depends on the
scientific validity of their donclusion
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 gpp]ir;\h]p To be ableto jndgp the

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

NOTE The ability to rely on such

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

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

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

Information as evidence of salety
performance is limited.

—

Conferenges, tradeshows, etc.

Conferences and tradeshows are
an opportunity for organizdtions
to interact with users or non-users
of their medical deviges that can
bring important feedback on the
medical devices;the satisfaction of
users, including'the driving forces
in favour,of against the adoption of
the technglogy, the competition.

Sonte conferences present the result
of\scientific research. Such research
¢an 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 perfoyr-
mance, beyond the medical device
safety and performance.

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

Regulatoiyrequirements, stand-
ards, gui

ancesand best nractices
P

Medical device organizations

should monitor annlicable reaulate
rr o

Changes in regulatory require-

mnhl—c‘ cl—anr‘avr‘c’ gnir]anrn docu

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.

ments and best practices can sug-
gest a change in the state of the art,
impacting design and development
inputs and potentially requiring de-
sign and development changes (e.g.
restricted use of a chemical).

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

Details

Information useful for

Social media

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

Monitoring social media at large

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

Feedback posted on an organization
social media space can concern any

TS 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.

aspect of the organizationjand their
medical devices and canb¢ positive
or negative.

Negative feedback related [to the
organization’s'medical devjices can
include complaints (see abpve).

Puiblic media

internet, press, TV

The{information highlight¢d within
the'public media should bd con-
sidered unverifiable, but pfovides
insight into the trends within med-
ical device usage. This infgrmation
can be used as part of a degign and
development strategy or af part of
lifecycle management.

Miedical device distribution and
miedical device tracking

This relates to any traeeability 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

nrofile and pnatient nrognosis
P L3 L (=)

Confirming the robustnesg of trace-
ability/tracking system

Identifying patterns suggestive of
difference in usage of the rhedical
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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Table A.1 (continued)

Data source

Details

Information useful for

Internal audits and external in-
spections

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

— risk of the medical device;

— the medical device’s frequency

ofnon-comnliance:
T T

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

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

Market/cyistomer inputs: competi-
tor’s resedrch

Information on experience and re-
search with similar medical devices

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

organization/s\design and develop
ment and risk'management process.

Market/cfistomer 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 dériyed through such surveys
is important to include within an

organization’s design and develop
ment and risk management process
and drives the quality requiremeng
for continual development.

medical d¢vices, or encounters with
them duripg episodes of treatment

Market/cfistomer inputs: This includes data on custemer These data are important to include
solicited data on new or modified population queried vefisus entire within an organization's design anld
medical d¢vices population of users: development and risk process, and
drives the quality requirement for
continual development.
Market/cyistomer inputs: This includes’summary of These data are important to include
meetings with medical experts, key  |discussions and outcomes. within an organization's design and
opinion leader meetings or panels development and risk process, and
drives the quality requirement for|
continual development.
Market/cyistomer inputs: This includes summary of These data are important to include
patient grpup experience of using discussions and outcomes. within an organization's design anld

development and risk process, and
drives the quality requirement for
continual development.

Market/cfistomer inpiits:
user interiction witfithe
organizatfon (sales workforce
and customer service)

This should be documented,
preferably using a standard
format.

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

j=m

Market/customer inputs:
user reactions during training
programmes

This includes surveys immediately
following training.

Data derived through such training
is important to include within an
organization’s design and develop-
ment and risk process and drives
the quality requirement for contin-
ual development. This can also pro-
vide feedback on use and misuse.
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Examples of data analysis methods
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B.[ meeting regulatory requirements;
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{2 Overview table: data analysis methods

.| monitoring medical device safety and performance;

.| contributing to life cycle-management.

1 General

ich is needed to hand over the analysed data to other processes, like risk managenient, 1
d sales, quality management, in a way that these processes have a basis for further-evaluati
ses or decisions on taking action.

her data analysis methods, not described in this annex, can be used{The bibliography
ferences that can be used to find information on other methods.

ceptance criteria and action levels for the purpose of evaluation should be specified h
inagement or risk management departments and are not describied in the examples of this

TE ISO/TR 10017 describes other statistical techniques uséd for further analysis and evaluati
pothesis testing, regression analysis, reliability analysis, and¢ime series analysis.

st-market surveillance objectives are generally*specified in 5.3.

e purposes of the post-market surveillance process are:

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

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

2020(E)

isannex aims to provide guidance on some common descriptive methods for data analysis afd format,

harketing
on of root

contains

y quality
innex.

bn, such as

bjectives

Data source
(see Annex A)

Data analysis
method

Gener%
bbjecti
<\

;(\ Objective(s) in the
post-market
surveillance plan

Comments

A Is there a statistically Incidents reported to |Trend analysis of |It can be recognizef if
Stgnificantincrease The organization plotted data Sometiing has ciranged
the frequency of inci- o above expected background
9 y . Product quality in- ve exp 8
dents that are not serious : variation.
o formation
incidents?
Is there a reliability issue? Service reports
What are the most com- |Complaint files Plotting data Importance of the specific
C mon complaints? using Pareto complaints can be derived

diagram or bar
charts

from the Pareto diagram.

Data should be adequately
categorized.

© IS0 2020 - All rights reserved

25



https://standardsiso.com/api/?name=be1483f1b9886518df69d5308f1be506

ISO/TR 20416:2020(E)

Table B.1 (continued)

General Objective(s) in the Data source Data analysis Comments
objective post-market (see Annex A) method
surveillance plan
B Are there new regulatory | Market surveillance |Qualitative Descriptive method that can

requirements? activities of authori- be applied for a variety of
ties and their related data sources (single events,

Are there new tech- o : :

. . publications and discontinuous data).

niques available? .
recommendations

Are there r‘hnngpc inthe

therapy? Regulatory require-
ments

Is there a change in the Competitor’s research

state of the art or market

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 hje

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; aw’appropriate method for dgta

analysis ghould be selected.

The folloying subclauses provide examples for data analysis methods and how to execute the methods

accordingly.

B.3 Dejscriptive 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 actiop levels could be defined by the quality management or risk management department.

The trend analysis prerequisites an ameurnt of continuously collected data of the same attribute to |pe

monitorefl over a time period.

There arq three types of changes'that can be indicated by a trend analysis:

1. asudden significant deyfiation like an outlier or spike, respectively;
NOTE If anew valueis greater than three times the previous average value, the probability for an outljer
is more than likely (derived from the chi-square distribution).

2. significant trénds, i.e. repetitive deviations or continuous drifting away from the history [of
earli¢r values;

3. detedtion by visual inspection, whether the data are subject to cyclic effects, e.g. of calendar events

like s

ummer 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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X period

Y normalized number of nonconformities
1 spike

2 6in arow

o= normalized number of nonconformities

—J}- 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
glpves over time to observe if a material change has an unexpected negative impact on spfety and
performance.

Dgta analysis method: Plot the number of the specific complaint per month relative to the qumber 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 pnccih]p trends In addition limits Qppr‘ifipd bv the risk

managenjent or quality management department could be used for further evaluation.

B.4 Depcriptive method: Bar charts

Bar charty are used for a graphic presentation of a frequency distribution. Bar charts caivbe applied for
discrete data.

1IN

Example

Objectivelin the plan: Is there a difference in the frequency of specific complaints between 3 medi¢al
device vafiants?

Data analysis method: Plotting number of the specific complaints for (e.g. 1 year for 3 Ref Numbers) af 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%

Kay

1| scratch T

2 | warpage O®

3| crack C)

4 | dent %O ’

51| rust %\

6 | stain Q‘Q

7 | burr le

8 dim@ al error

9

e
A

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.

Exampled

regarding:

— new,
use e

— New ]

— NEW {

— new Inedical treatment methods.

oI objectives 1n the post-market survelllance plan tor qualitative analysis are monitoring

unknown, unexpected hints of safety or performance issues like side effects, malfunctions,
'TOrS;

isks;

pplication techniques;
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Examples of post-market surveillance plans

2020(E)

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

TH
de

C.

C.1.1 General

vices.

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

ey provide guidance for the organization and should be adapted for actual situations and speciffic medical

This is an example, it is not exhaustive. It provides guidance that the organization can use, Qut should
be adapted to the actual situation for a specific medical device or medical device family. Thi$ example
shpuld not be copied as a plan for post-market surveillance for a scalpel.
C.1.2 Scope of the post-market surveillance plan
Brlief description of the medical device: A scalpel is a simple, stainless steel, well-establishel 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 cqnsist of a
repisable handle and a single use blade. A surgicalscalpel is used to make incisions during tfeatment.
THe medical device is considered to be invasive) albeit for short periods. Due to its invasivg 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
ar| operating theatre or in a treatmenttoom 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 ¢ontinued
safe use. Answers to the fellowing questions provide the information needed to support the ¢ontinued
usle of the scalpel.
—| Are there defecfs in the scalpel’s handle or blade?
—| Are there-0ther techniques replacing the scalpel (state of the art) or other developments, je.g. in the
area of workers safety or waste disposal?
—| Haveincidents or other reportable events occurred?
ANrathorn oy iccrincuanth doacab ot ti s b n o J107D
FS VULIL S § ) vy “ll)’ ITOOUCT O vviIlll \/l\/\,Ull\,Olllllllu\,llls CIIC 1TIATIVUIC .
— 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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C15 D

ata 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.;

— feedH
— confd
— data

— feedH

ack from decontamination departments;
rences, mainly trade shows;
bn competitor medical devices, comparing performance to the other medical deyices;

ack from users about the performance of the scalpel and the use of the scalpel;

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

— audit

For some

C1.6 D

and inspection results.

of the data sources, recent data are not always available.

ata analysis

Complai:rs need to be investigated upon receipt by the organization, see Annex A.

A trend
to the mse
design. A
devices.

The orga
device to

Feedback
enquiry,
case-by-c

Frequenc
medical d
the medig
post-mar]

C1.7 R

nalysis can be performed on complaints received over a period of time. If a change is ma
dical device, the trend data can be compared between the current design and the previg
h organization should have a protocol for the testing of medical devices and returned medi

hization has a method or procediiré available to compare the performance of the medi
the intended performance.

from users can be in the form of an enquiry (actively collected) or passively received. For
he analysis should be considered when setting up the enquiry, whereas for passive feedbacKi
ase approach can be appropriate.

y of the post-market surveillance activities can be based on the risk associated with 4
evice. Considefing the long period of safe use of the medical device, the risk associated w
al device is telatively low. Apart from adverse events, a yearly or even two-yearly analysis
ket surveillance data should be undertaken.

eporton data analysis

de
us
ral

ral

Aan

he
th
of

1meraacing

£ 211 ad A

If a chan

A I ynada o tbhn coalnnl Ao tha b nge A OIAL nicadec afica ~fF+lha unnnnl\l
ST O CtotC-SCarp T CrgmC T Casirg it oot O aovw et prsoat s o ast o e Trtasad e

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:

— desig

n 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

su

rveillance and changes to the medical device or its use.

No further guidance provided, refer to Clause 6 of this document.

C.

C.

This is an example, it is not exhaustive. It provides guidance that the organization can use, b
be adapted to the actual situation for a specific medical device or medicalddevice family. Thi

sh

C.

Briief description of the medical device: Radiation therapy ds & well-established and an

co|
ch
th

ablle to leave the hospital the same day.

Type of users: Radiation therapy systems are used by professional users, physicians and

te

C.
A

THe objective of a post-markettsurveillance plan for a radiation therapy system is to maintai

CO|

—{ to maintain currency of the benefit-risk determination and to update the risk ma

—| to evaluate thegenerally acknowledged state of the art;

—{ tomaintaincurrency ofthe designand developmentand manufacturinginformation, theins

—|{ tOwmaintain currency of the clinical evaluation e.g. regarding residual risk of treatment in p

2 Example of a post-market surveillance plan for a radiation therapy, sy

.1 General

puld not be copied as a plan for post-market surveillance for a radiation‘therapy system.

2.2 Scope of the post-market surveillance plan

ponent in the management of cancer patients, either@lone or in combination with s
motherapy, both for cure and for palliation. Every day.millions of patients are treated with
brapy. Radiation therapy is non-invasive, it can be doné,without anaesthesia and the patient

Chnicians. All of these users should have received relevant education and training.

2.3 Objective of the post-marketsurveillance plan

bost-market surveillance plan is, developed for each type of radiation therapy system.
mpliance, improve the radiation therapy system and gather actual (clinical) evidence. In pa

documentation;

for use,the labelling, training and servicing activities;

stem

ut should
5 example

essential
irgery or
radiation
is usually

Hedicated

h product
rticular:

nagement

tructions

hediatrics

telated 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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C24 R

esponsibilities 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

interlinki

ng 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 s

Table C.1

ing.

ata collection

describes which experience and compliance data should be collected.

Table C.1 — Data collection and data analysis activities

Data collection & data analysis activities 8
for radiation therapy systems . \%

Complaints

Initially, each complaint is reviewed upon receipt, t0 check it con-
stitutes an event that requires immediate action.

Summarize complaint data across all regions,faking 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 supportingevidence.

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

Clinical evaluation and literature search

Summarize-input from clinical evaluation and literature search.

PMCE-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

34

Bescribeattincidents thrat trappened i the Teporting pertod 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.

ty
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