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Abstract

Introduction As patient registries are not subject to regulatory requirements on the collection of adverse events (AEs) related
to medicinal products, they may not have foreseen the collection of such information on a routine basis or as part of specific
data collection schemes.

Objective The European Medicines Agency conducted a survey among registries to better understand their approach towards
the collection, management and reporting of AEs related to medicines.

Method An online survey composed of 15 questions was distributed in May 2020 to registries listed in the European Network
of Centres in Pharmacoepidemiology and Pharmacovigilance (ENCePP) resources database for completion by August 2020.
Aggregated results are presented in this paper.

Results One third of the registries completed the survey (31/85; 36.5%). Most of the respondents routinely collect informa-
tion on medicines (29/31; 93.5%), out of which 65.5% (19/29) also collect data on AEs and adverse drug reactions (ADRs).
Frequencies and timelines for collecting and reporting AEs/ADRs vary widely across registries, as does their level of experi-
ence in providing data to third parties for regulatory purposes.

Conclusions The low response rate may indicate little interest in this topic or that registries were not originally developed
for routine data collection on AEs/ADRs and, ultimately, monitoring of the safety of medicines. Results indicate that clear
guidance on the collection and use of real-world data in regulatory frameworks and strengthened collaboration between
registry holders, academia, regulators and medicines developers are needed to achieve comprehensive and high levels of
quality of safety data captured by registries to support regulatory decision making. These will hopefully be enabled by the
European Medicines Regulatory Network strategy to 2025.

1 Introduction

Patient registries are organised systems that collect uniform
data (clinical and other) to identify specified outcomes for
a population defined by a particular disease, condition or
exposure [1]. The term ‘patient’ highlights the focus of the
registry on health information. It is broadly defined and may
include patients with a certain disease, pregnant or lactat-
ing women or individuals presenting with another condition
such as a birth defect or a molecular or genomic feature.
Such registries constitute valuable data sources to support
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regulatory decision making on medicinal products by pro-
viding evidence on the efficacy/effectiveness and safety of
medicinal products in the frame of clinical trials and non-
interventional studies [2] in both pre- and post-authorisa-
tion phases [3—6]. This paper focuses on the use of patient
registries to generate evidence on the safety of medicinal
products [7-9].

Independent registries established for epidemiological or
academical research purposes by entities other than mar-
keting authorisation holders (MAHs) must follow national
reporting requirements on safety data (mainly spontane-
ous reporting of adverse drug reactions [ADRSs] by treating
physicians to national competent authorities or MAHs), but
are not subject to the regulatory requirements applicable to
MAHSs on the collection of data on adverse events (AEs)
related to medicinal products [10]. Therefore, these regis-
tries may not have foreseen the collection of such data on a
routine basis or as part of specific data collection schemes.
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While patient registries constitute valuable data sources
to support regulatory decision making on medicinal
products, not all of them routinely and standardly collect
data on adverse events and adverse drug reactions linked
to medicinal products.

A survey conducted by the European Medicines Agency
among registries in the European Network of Centres

in Pharmacoepidemiology and Pharmacovigilance
(ENCePP) resources database revealed heterogenous
policies on the capture and sharing of these data, includ-
ing on the type of information (serious versus non-
serious) and frequency of collection and reporting due to
various challenges.

Several key European initiatives are presented, describ-
ing regulators needs as to the type and quality of data,
as well as objectives to leverage the use of registries

to generate real-world evidence contributing to regula-
tory assessment on the efficacy/effectiveness and safety
profiles of medicinal products.

Unfortunately, it is currently difficult to identify, based on
published information, which of these registries do routinely
undertake collection and reporting of AEs/ADRs linked to
medicinal products. This aspect is, however, critical to know
in order to assess the suitability of registries to support gen-
eration of evidence on medicines’ safety [1].

In order to better understand the approach of patient reg-
istries towards the collection and reporting of AEs/ADRs,
the European Medicines Agency (EMA) conducted a sur-
vey among registries registered in the European Network of
Centres in Pharmacoepidemiology and Pharmacovigilance
(ENCePP) resources database [11]. The aggregated results,
data gaps and opportunities are presented in this paper.

2 Methodology
2.1 Data Source

The data source selected for this study is the ENCePP
resources database, an electronic catalogue coordinated by
EMA of available EU research organisations, networks and
data sources in the field of pharmacoepidemiology and phar-
macovigilance [11]. It is a key component of the ENCePP
web portal as it allows identification of organisations and
data sources potentially relevant for specific pharmacoepi-
demiology and pharmacovigilance studies in Europe. All
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information is provided and maintained by the listed organ-
isations, data providers or registry holders. This database
is not limited to a specific group of diseases, and contains
a function that easily allows searching across three types
of resources: ‘Centre’, ‘Network’ and ‘Data Source’. Upon
selection of a resource, users are brought to a form com-
posed of several specific variables that can be completed in
order to refine the search.

2.2 Identification of Patient Registries

In April 2020, the ENCePP resources database was searched
for all ‘Data Sources’ classified as ‘Disease/Case registry’,
‘Routine primary care electronic primary care registry’,
‘Exposure registry’ and ‘Other’. The results were indepen-
dently screened by two reviewers to identify the data sources
meeting the definition of patient registries as included in
the introduction. In case of any doubts on whether a data
source was actually a patient registry based on the informa-
tion available in the ENCePP resources database, the review-
ers consulted the website of the organisation and/or the data
source itself if any. A third reviewer was consulted in the
event of selection disparities between the two independent
reviewers.

2.3 Survey

An online survey in English was developed in the EUSurvey
tool [12] to investigate (1) patient registries’ process(es) for
the collection of data elements on AEs/ADRs related to
medicinal products; (2) their governance for accessing and
sharing such data; and (3) their abilities to implement addi-
tional data collection on AEs/ADRs.

The survey was composed of 15 structured or open ques-
tions drafted in consultation with the EMA Registries Task
Force [13] and some members of the Pharmacovigilance
Risk Assessment Committee (PRAC) [14]. It is available in
the EU PAS Register [15]. The first set of questions aimed
at asking registries if they routinely collect information on
medicines taken by each patient enrolled and on experienced
AEs. Respondents had to select the type of safety informa-
tion they do collect and at which frequency, e.g. AEs (any
untoward medical occurrences in a patient administered a
medicine and which do not necessarily have a causal rela-
tionship with the treatment) characterised as serious (result-
ing in death, life-threatening, requiring in-patient hospitali-
sation or prolongation of existing hospitalisation, resulting
in persistent or significant disability or incapacity, or con-
genital anomaly/birth defect) or non-serious AEs or serious
or non-serious ADRs (responses to a medicinal product that
are noxious and unintended and for which a causal relation-
ship between a medicine and the occurrence is suspected), as
well as serious or non-serious AEs of special interest (AESI)
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(noteworthy events for the particular product or class of
products that is monitored). Another set of questions covered
processes for sharing the different type(s) of safety informa-
tion collected, with which organisations (e.g. pharmaceuti-
cal companies, regulatory/national competent authorities or
others), at which frequency and in which format. Registries
were also asked about their capacity to collect additional
data elements upon request, about the development of policy
for collaboration and about their processes for data analysis
as applicable. Finally, two open questions intended to collect
feedback on important obstacles and facilitating factors for
the collection and provision of data on AEs to pharmaceuti-
cal companies and/or regulatory competent authorities.

The link was first sent to five of the patient registries iden-
tified in the database with which the EMA had had recent
interactions to make sure the questions were clear. These
five registries provided their responses to the survey within
2 weeks. As none of them raised comments on the clar-
ity of the questions, no changes to the survey were deemed
required and the link was sent in May 2020 to all the con-
tact points of the patient registries identified in the ENCePP
resources database. In the absence of response within the
set deadline, a first reminder was sent, followed by a second
as applicable. In addition, other registries’ contact points
identified on the internet and dedicated websites were con-
tacted in parallel. The survey was closed on 31 August 2020.
Registries for which no response was provided by this date
were considered as non-respondents. Upon survey closure,
all responses were compiled and evaluated in an aggregated
and anonymous format.

The geographical coverage, defined as the number of
countries (including Member States of the European Eco-
nomic Area [EEA]) contributing data to a registry as speci-
fied in the ENCePP resources database, was collected for
all registries invited to complete the survey, and was then
compared between the respondents and non-respondents to
help contextualise the results.

3 Results

Eighty-five patient registries were identified in the ENCePP
resources database, all of which were sent the survey link
via the registered contact point. Responses were received
from 31 of these registries (31/85; 36.5%) [Supplementary
Material Table 1; see the electronic supplementary mate-
rial]. An aggregated summary of the answers is provided in
Supplementary Material Table 2.

3.1 Geographical Coverage

Table 1 presents the geographical coverage of both respond-
ent and non-respondent registries as recoded in the ENCePP
resources database. Fourteen of the 31 respondent registries
(14/31; 45.2%) covered five or more (up to 28) EEA Mem-
ber States as well as countries outside the EEA, whilst 12
(12/31; 38.7%) were national registries covering a single
EEA Member State. Five (5/31; 16.1%) covered two to four
(n = 3) or an unknown number of countries (n = 2). Of the
non-respondent registries, 31 (57.4%) covered at least five
Member States, while 21 (38.9%) covered a single country.
The United Kingdom was considered in this study as an
EEA Member State since the data was collected prior to 1
January 2021.

3.2 Routine Collection on Medicines and Types
of AEs/ADRs

Figure 1 shows the breakdown of registries invited to the
survey (n = 85) that did provide a response (31/85; 36.5%)
indicating they do routinely collect information on medi-
cines taken by each patient enrolled (29/31; 93.5%, while
two stated they do not) and, out of those, the number that
routinely collect safety information related to medicines
(19/29; 65.5%).

The most common types of safety information collected
were ‘serious and non-serious AEs’ (14/19; 73.7%), fol-
lowed by ‘serious and non-serious ADRs’ (11/19; 57.9%)
and AESI defined a priori (11/19; 57.9%). Most of the reg-
istries collected a combination of safety information, as
described in Fig. 2. Three of them (3/19; 15.8%) indicated

Table 1 Geographical coverage
of registries registered in the
ENCePP resources database
invited to complete the survey

EEA member states

Five or more (n; %) One (n; %) Between 2 and
4 or unknown
(n; %)
Respondent registries (31/85 = 14;45.2% 12;38.7% 5;16.1%
36.5%)
Non-Respondent registries 31;57.4% 21;38.9% 2:3.7%

(54/85 = 63.5%)

EFA European Economic Area, ENCePP European Network of Centres in Pharmacoepidemiology and

Pharmacovigilance
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that they routinely capture all types listed in the survey, i.e.
serious and non-serious AEs and ADRs, AESI and infor-
mation on spontaneous reports related to patients included
in the registry that were also sent to national competent
authorities or MAHs.

The data are collected at various frequencies across reg-
istries depending on the patients’ scheduled visits, which
may differ across centres or countries between ‘every 3—6
months’ (6/19; 31.6%), ‘at least once a year’ (5/19; 26.3%),
‘at each patients’ visit’ (6/19; 31.6%), ‘continuously’ (1/19;
5.3%) or ‘at specific timepoints’ (1/19; 5.3%) as reported
by the respondents in the survey’s free-text field. Details on
the processes in place for the collection of AEs/ADRs were
published by 63.2% of them (12/19; 63.2%).

3.3 Sharing of Safety Information on Medicines

Thirteen of 19 registries (68.4%) provided data on AEs/
ADRs either to pharmaceutical companies (11/19; 57.9%),
regulatory/national competent authorities (9/19; 47.4%) and/
or other entities (2/19; 10.5%, e.g. researchers, specific phar-
macovigilance programmes) in the form of regular publica-
tions or upon requests according to agreed timelines.

The same 13 registries (13/19; 68.4%) fed-back on the
time lag between data collection of AEs/ADRs at the central
level and data sharing. The majority indicated that time lag
depends on various factors like type of data to be shared,
specific registry-based study timelines and/or agreement
with recipient stakeholders (5/13; 38.5%). Others provided
more specific timeframes, e.g. ‘immediately’ (3/13; 23.1%),
‘3 to 6 months’ (2/13; 15.4%) and ‘1 month’ (1/13; 7.7%).
Two registries responded that they do not know or do not
have enough experience at this stage to answer the question
(2/13; 15.4%).

Additional data elements on AEs/ADRs may be collected
upon requests from regulatory authorities (18/31; 58.1%),
pharmaceutical companies (18/31; 58.1%) and others (5/31;
16.1%, e.g. patient organisations, researchers, pharmacovigi-
lance programme).

Eleven of 22 respondents (11/22; 50.0%) indicated that
they analyse internally data on AEs/ADRSs requested by
pharmaceutical companies and/or regulatory competent
authorities, and that results are shared in an aggregated form
according to agreements in place with requesters.

A policy for collaboration with other organisations on
the monitoring of medicines has formally been developed
by eight registries of the 22 that responded to this ques-
tion (8/22; 36.4%) in the form of protocols for data sharing,
governance documents for data linkage programs and data
application procedures.
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85 Registries
identified in the
ENCePP
resources
database

31 Registries
responded to the
survey

29 Registries
routinely
collecting data on
medicinal products

19 Registries
routinely collecting
adverse events
information

Fig. 1 Overview of registries in the ENCePP resources database col-
lecting data on medicines and adverse events. Out of 85 registries
identified in the ENCePP resources database, 31 responded to the sur-
vey and 29 indicated they routinely collect data on medicinal prod-
ucts, out of which, 19 routinely collect information on adverse events.
ENCePP European Network of Centres in Pharmacoepidemiology
and Pharmacovigilance

3.4 Obstacles and Facilitating Factors
for the Collection and Sharing of Safety
Information on Medicines

Obstacles highlighted by registries are well known [7, 9]
and touch upon data collection (e.g. lack of harmonisation
of data collection forms, non-compliance in reporting AEs in
a timely manner), data sharing (e.g. General Data Protection
Regulation (GDPR), national requirements), reporting pro-
cesses (e.g. time lags), as well as governance aspects (lim-
ited or lack of funding/financial compensation/incentives for
the centres to ensure data collection and quality manage-
ment). The respondents provided their views on important
factors that could help overcome these difficulties. These
included the need for appropriate funding to allow sustain-
ability of registries, strengthened communication between
regulators, academia, the pharmaceutical industry and reg-
istry holders to clarify expectations, and guidance on use of
real-world data from registries in regulatory frameworks.



Collection of Data on Adverse Events Related to Medicinal Products in Registries 751

Serious AEs only

AESI + Info spontaneous reports

S/NS ADRs only

AESI only

S/NS AEs only

S/NS AEs + AESI

S/NS AEs + S/NS ADRs

S/NS AEs + S/NS ADRs + Info spontaneous reports
S/NS AEs + S/NS ADRs + AESI

All

P
o

[
N
w

Number of respondent registries

Fig.2 Number of registries collecting each type of safety informa-
tion described in the survey. ADR adverse drug reaction, AE adverse
event, AESI adverse events of special interest, Info spontaneous

4 Discussion

To our knowledge, this is the first survey on the collection
of AEs related to medicinal products in registries. Only one
third of the registries recorded in the ENCePP resources
database responded to this questionnaire.

While 93.5% (29/31) of the respondents do routinely col-
lect information on medicines taken by each patient enrolled,
65.5% (19/29) of those also collect AEs/ADRs. These were
reported to cover both serious and non-serious cases instead
of one type or the other. This should be interpreted with
caution as it does not provide a precise indication of what
information is actually collected (all or only a subset of AEs/
ADRS/AESI), how detailed it is (causality assessment and
seriousness not systematically reported) and who collects it
(clinician- or patient-reported data). This raises questions
on the quality of the data and on their usability beyond the
purpose for which the information is originally collected.
Ideally, collection of data should come directly from the
healthcare system, within which registries should be fully
integrated.

Registries reported heterogenous frequencies for col-
lection and reporting of AEs/ADRs. This can be explained
by the individual registries’ scope of disease(s) impacting
on the frequency of patients visits and the extent of vari-
ables collected, by the primary purpose for which registries
have been created (other than pharmacovigilance) and by
any contracts in place with third parties for data sharing.
Nevertheless, 71.0% (22/31) of the registries highlighted
the possibility to collect additional data elements related to

reports information on spontaneous reports reported to competent
authorities, NS non-serious, S serious

AEs experienced by patients taking medicines upon requests
from pharmaceutical companies and/or regulatory authori-
ties. Of these, 36.4% (8/22) have already developed policies
for collaboration with these organisations for medicines’
safety monitoring. Questions remain as to the suitability of
these registries for use in regulatory contexts. This needs to
be evaluated case by case based on specific research ques-
tions through a feasibility analysis, taking into account the
data elements collected, opportunities to capture additional
information on individual patients, e.g. through data link-
age with other healthcare databases or through amendments
of the primary data collection forms, their operational pro-
cesses and the governance in place [1].

4.1 Limitations

Only one third of the 85 contacted registries responded to
the survey, which is not considered representative of all
registries registered in the ENCePP resources database, let
alone all registries existing across the EEA. Reasons for
the limited response rate may be, besides possibly outdated
information on contact details, a low interest in the topic,
or the fact that registries were not originally developed for
the purpose of routine data collection on AEs/ADRs. It
might also be that some registries are no longer active and
that the ENCePP resources database has not been updated
accordingly.

The geographical coverage between respondents and
non-respondents (Table 1) was similar in the way that both
groups had their majority of registries covering five EEA
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Member States or more (45.2% and 57.4% respectively),
as well as comparable proportions of registries covering a
single country (38.7% and 38.9%). These distributions may
guide readers towards the assumption that the survey results
could be generalised, i.e. that most registries do routinely
collect data on AE/ADRs. However, such a conclusion can-
not be validated in the absence of further details on each
registry’s characteristics beyond geographical coverage (e.g.
original purpose of creation and funding), as well as knowl-
edge of the reasons why the 54 registries did not respond to
the survey. Information on sources of funding would have
been useful to understand how this aspect might influence
collection of AE/ADRs, and whether registries could be
more prompt to collect such data if they are funded by phar-
maceutical companies. Unfortunately, public information on
funding is rather scarce, and not always systematically or
clearly reported on registries’ websites to allow for a fair
comparison. It was therefore not captured in this study.

The search for identification of registries that could take
part in the survey was limited to the ENCePP resources data-
base. Enlarging the scope to other data sources such as, for
example, Orphanet [16] and RD-Connect [17], could have
increased the number of respondents and response rates.

The input received on the type of AEs/ADRs collected
(‘All serious and non-serious AEs/ADRs and AEST") widely
differs from the feedback that was provided during the reg-
istry workshops held at the EMA in 2016 [18]. It is possible
that the way questions were phrased and the fact that the
survey was only available in English could have led to mis-
understanding, despite the review by five registries prior to
the survey launch. A greater level of automatic structuring,
including conditional questions, pre-defined drop-down lists
and prompts to give more detailed pieces of information,
would have provided a better understanding of the registries'
responses (e.g. underlying reasons for each registry to collect
AEs/ADRs or not, which type and to what extent, how these
are routinely collected, what measures are required to be put
in place to allow capture of such elements, and implications
these would have on data processing and sharing).

The results may have been influenced by different factors,
such as the national healthcare systems of the respondent
registries and their attitude towards the integration of regis-
tries into clinical practices as well as linkage with databases
that collect safety data.

4.2 Real-World Evidence Initiatives to Support
and Leverage the Use of Registries
in Regulatory Decision Making

In 2015, EMA launched an initiative aimed at promoting
the use of patient registries by introducing and supporting a
systematic and standardised approach to their contribution
to the benefit-risk evaluation of medicines within the EEA
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[13]. Five multi-stakeholder workshops have taken place
since 2017 to better understand the barriers and facilitators
to collaboration between stakeholders [19-23]. The expe-
rience acquired during these dialogues contributed to the
development of the Committee for Medicinal Products for
Human use (CHMP) guideline on registry-based studies [1],
which sets out regulators needs and expectations as to the
quality and representativeness of registries in order for them
to be considered suitable to answer specific study questions
on medicinal products. This includes registries’ capacity to
provide data on AEs/ADRs (whether this is through routine
primary collection or via linkage to other databases). The
guideline will hopefully influence the way new registries
are set up and possibly the way existing registries are further
developed in regards to the collection of safety information
on medicines that can then constitute useful evidence for
regulatory assessment. A successful example of a regis-
try’s integration into regulatory evaluation is the European
Cystic Fibrosis Society Patient Registry (ECFSPR), which
was qualified in July 2018, by the CHMP for its contribu-
tions to pharmacoepidemiology studies. Such qualification
increases regulators’ confidence in the quality of the data
derived from this registry when used in specific regulatory
activities [24].

The European Medicines Regulatory Network (EMRN)
has outlined a vision that by 2025, the use of real-world evi-
dence will have been established across the spectrum of reg-
ulatory use cases [25, 26]. The EU-wide distributed network
of real-world data named Data Analytics and Real World
Interrogation Network (DARWIN EU) [27], which is part of
the Heads of Medicines Agencies HMA-EMA joint Big Data
Steering Group (BDSG) 2021-2023 workplan [28], was
launched in early 2022 with the establishment of its coordi-
nation centre to on-board data partners, including registries,
and to drive the conduct of studies requested by medicines
regulators and other stakeholders. This programme will lev-
erage the capacity of registries to deliver high-quality data
across the lifecycle of medicines, from disease epidemiology
that supports decisions on the development of products, to
safety studies for products on the market, allowing rapid and
robust evaluation of safety signals.

5 Conclusion

About one third of the registries recorded in the ENCePP
resources database responded to an EMA survey on the
collection of AEs related to medicinal products. Despite
a relatively low response rate, the results indicate the het-
erogeneity of approaches towards collection of such data
across registries in terms of their type (serious versus non-
serious) and frequency of collection and reporting. More
surveys are needed to better understand if and how AEs/
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ADRs are currently collected, and how their collection can
be improved to support medicines’ safety monitoring. Mul-
tiple factors have been highlighted to describe the challenges
currently faced by registries in the provision of data to third-
party organisations. More regulatory guidance and funding
are needed to achieve the levels of data quality and quantity
required to support regulatory decision making. Collabora-
tion of registry holders with other stakeholders including the
EMRN within the multiple ongoing initiatives outlined in
the BDSG workplan will strengthen the usefulness and place
of patient registries in the generation of relevant evidence on
medicinal products to support better care for patients.
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