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ABSTRACT
More than 20 years ago, the survey of activities in medically assisted reproduction (MAR) was initiated in Europe and resulted in
cross-sectional annual reports, as issued by the European IVF Monitoring (EIM) consortium of ESHRE. Over time, these reports mirror
the continuous development of the technologies and contribute to increased transparency and surveillance of reproductive care.
Meanwhile, progressive changes of existing treatment modalities and the introduction of new technologies resulted in the need of a
cumulative approach in the assessment of treatment outcomes, which warrants a prospective cycle-by-cycle data registry on MAR
activities, including fertility preservation. This change in the paradigm of data collection in Europe towards the construction of
cumulative outcome results is expected to generate additional insights into cross-institutional but also cross-border movements of
patients and reproductive material. This is essential to improve vigilance and surveillance. The European monitoring of Medically
Assisted Reproduction (EuMAR) project, co-funded by the European Union, will establish a registry for the transnational collection
of prospective cycle-by-cycle MAR and fertility preservation data on the basis of an individual reproductive care code (IRCC). The
rationale for the project and the objectives are presented here.
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Introduction
The impact of medically assisted reproduction (MAR) on various

aspects of our society cannot be underestimated. In European
countries, an average of 3% of children are born after prolonged

periods of infertility and after the use of some form of ART (Wyns
et al., 2022). Medical assistance in MAR is provided by using differ-
ent treatment modalities, such as IUI, IVF, ICSI, and transfer of

previously cryopreserved gametes and embryos. Pregnancies
may also occur after preimplantation genetic testing (PGT) and

fertility preservation strategies. The long-term effects of MAR on
wellbeing but also possible harm have been recognized by both

national and European health authorities. With the increasing
impact of modern reproductive medicine on demography
and society, the need for vigilance and surveillance has become

ever more important for the safety and quality assurance of
MAR. Surveillance refers to the continuous and systematic collec-

tion of health data needed for the analysis and interpretation of
performance and evolution in medical care, including their

safety, while vigilance refers to the detection and analysis
of complications, errors, and adverse events (De Geyter, 2019;
Kissin et al., 2019). Both surveillance and vigilance strive towards

improved care and aim at making information transparent to all
stakeholders.

The European IVF Monitoring (EIM) consortium of ESHRE was
initiated in 2000, aimed at collecting annual cross-sectional data
on ART. The first published report contained the data of 1997 re-
trieved from 18 European countries (Nygren and Andersen, 2001).
The data set of 2001 was gradually extended to include informa-
tion on IUI (Andersen et al., 2005) and fertility preservation
(Wyns et al., 2020). Since then, the EIM consortium has progressed
further and now collects the activities in MAR in 39 European
countries, including 24 of the 27 European Union (EU) member
states (Wyns et al., 2022). More than 90% of all European institu-
tions offering MAR services now participate in EIM. At 15 and
20 years after its early beginnings, the steady progress of the EIM
consortium was summarized and compared with similar large-
scale registries (Ferraretti et al., 2017; De Geyter et al., 2020).

The annual reports of the EIM traditionally consist of
amalgamated data sets, either provided by the representatives of
national health authorities or by dedicated professional societies.
Along with the introduction of novel technologies, the number of
items that are being reported has increased over time, with
details on data collection methods, number and size of the
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participating clinics, number of treatment cycles per technique
(IVF, ICSI, frozen embryo replacement (FER), egg donation (ED)
cycles, and IUI), availability of treatments in each country,
patients’ age distribution, number of embryos transferred, preg-
nancies and deliveries, multiple pregnancies and deliveries,
perinatal risks (e.g. prematurity), and complications in the new-
borns. Over time, pooled data on innovative technologies were
added, such as PGT (PGT for monogenic/single-gene defects
(PGT-M); PGT for chromosomal structural rearrangements
(PGT-SR); PGT for aneuploidies (PGT-A)) (since 2002). IVM has
also been included since 2002, frozen oocyte replacements since
2006, and fertility preservation of oocytes, spermatozoa, em-
bryos, and gonadal tissues since 2016. Through the adaptation
of the data forms and the adoption of the definitions and termi-
nology formulated by the International Committee for
Monitoring Assisted Reproductive Technologies (ICMART)/
World Health Organization (WHO) (Zegers-Hochschild et al.,
2017), the EIM registry has been aligned with ICMART.

While EIM collects numerous data from an increasing num-
ber of participating MAR centres, the collection of aggregated
data has several shortcomings including, but not limited to, the
lack of linkage between subsequent treatments both within and
between treating institutions, whether in the same country or
not. As a result, cumulative outcome data sets cannot be con-
structed, while such data become even more relevant and chal-
lenging because current ART has developed from segmented to
sequential treatment strategies (De Geyter et al., 2016). Thus, the
most obvious next step is to move from the hitherto retrospec-
tive aggregated data collection to a prospective cycle-by-cycle
registry. Considering the current opportunities offered by long-
term storage of reproductive material and the ever-increasing
mobility of European citizens, such a prospective data collection
must also include information on interinstitutional and cross-
border migration of infertile patients or patients seeking fertility
preservation as well as transport of human reproductive biologi-
cal material. However, for both financial and management rea-
sons, the programming and the maintenance of IT software
solutions for prospective cycle-by-cycle registration of treat-
ments appears to be an unsurmountable obstacle in a majority
of countries in Europe.

To fulfil these aims and address the current limitations of na-
tional or medical organizations’ registries, the European monitor-
ing of Medically Assisted Reproduction (EuMAR) project has now
been initiated. The EuMAR project has been granted funding
from the EU4Health Framework of the EU and will be run from
January 2023 to December 2025.

The project is in line with the proposal for a regulation of
the European Health Data Space (EHDS) of the European
Commission (EC) and the proposal for a regulation on standards
of quality and safety for substances of human origin (SoHO)
intended for human application. This new regulation is to replace
the former European Tissue and Cell Directive of 2004 and corre-
sponding implementing Directives.

This opinion paper describes the three main objectives of the
project (Fig. 1).

Objectives of EuMAR
EuMAR aims at establishing an ‘overarching’, standardized, web-
based data registry on MAR activities in the EU. EuMAR will set a
platform to obtain high-quality cycle-by-cycle data entries from
medical professionals across the EU, facilitating data sharing for
open science across institutes and allowing for longitudinal and

cross-border data collection. Once implemented, this important
project within the EU will also benefit European countries that
are not part of the EU.

The data collection will cover all MAR treatments, including
IVF, ICSI, and IUI, PGT treatments and fertility preservation
through gamete/embryo/gonadal tissue cryopreservation.
Whereas the definition of MAR also includes gynaecological sur-
gery and ovulation induction, those activities will not be covered
in the EuMAR registry as they do not involve the ex vivo handling
of gametes or gonadal tissues. EuMAR will adhere to the FAIR
Guiding Principles for scientific data management: Findable,
Accessible, Interoperable, and Reusable (Wilkinson et al., 2016). To
fulfil all legal requirements surrounding data protection and con-
fidentiality, experts in the General Data Protection Regulations
(GDPR) will provide advice and follow the entire project.

In recent decades, numerous novel procedures and techniques
were introduced into MAR, often without an a priori analysis of
benefits and potential risks. EuMAR intends to constitute a deci-
sive step towards surveillance and vigilance in MAR, which, in
turn, could allow for a better understanding of the overall effec-
tiveness and potential risks related to established and newly in-
troduced MAR treatments, both in the short and the longer term.
These insights are not only of interest to patients seeking care
and professionals pursuing medical excellence but also are of
concern to the national and European health authorities.

The project provides an opportunity to resolve three urgent
needs linked to the current MAR data collection with three
specific project objectives.

Objective 1: construction of a data flow system
beneficial to all stakeholders
The stakeholders of EuMAR are the national competent authori-
ties (NCAs), the EC, the professionals of the institutions offering
MAR services, infertile patients seeking medical support, and
individuals requiring fertility preservation. Whereas the proper
functioning of EuMAR requires the active participation and dedi-
cation of all stakeholders, EuMAR will be conceived such that all
stakeholders will benefit from it.

The first objective of EuMAR is to provide the national health
authorities and European Health Data Space of the EC with high-
quality data that allow surveillance and vigilance in all aspects of
MAR. To address this need, the EuMAR project will manage and
guide the flow of data between institutions that carry out MAR,
the national competent authorities, the SoHO-X platform and
European Health Data Space of the EC, and other stakeholders,
wherever and whenever needed. The proposed data flow model
depicted in Fig. 2 will serve as the starting point when setting up
the organization. Bilateral consultations will be held with the na-
tional competent authorities of all EU member states to define a
tailored data flow model adapted to the local contexts of each
specific member state. Additional consultations will be held to
ensure an optimal data flow from the EuMAR registry to stake-
holders such as the EC, medical and laboratory professionals,
and organizations representing patients. At the end of the proj-
ect, the data flow model should allow the national and interna-
tional health authorities insight into the required data in
compliance with the specific legal frameworks.

The data flow, as envisaged in the concept of EuMAR, should
also benefit the professionals in the institutions offering MAR
services, whose primary task is to provide the data. EuMAR must
be achieved without double entry of data by the local professio-
nals, which is tedious and prone to error. By way of reward,
EuMAR will provide them with a benchmark, which will provide
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each participating institution with an ongoing quality control of
their performance for each of the key indices and at each step of
the treatment processes. This benchmark will be directed to-
wards single institutions and be strictly confidential, as guaran-
teed by GDPR regulations. Over time, we expect that this
benchmark will become standard for quality assurance in MAR.

The next stakeholders in the process are the infertile patients
and the donors of reproductive material. The infertile patients,

individuals needing fertility preservation and donors of gametes
will receive the benefit of tailored and harmonized reports with a
unified design and content. These reports will make it easier for
patients to transfer key data of their treatments from one profes-
sional to another when they decide to change the treating institu-
tion or when, in the case of successful outcome, they continue
their journey with obstetricians and paediatricians. Standardized
transfer of key data to the patients for prolonged usage will be

Figure 1. Objectives of the EuMAR project. EuMAR: European monitoring of Medically Assisted Reproduction.

Figure 2. Theoretical (draft) model visualizing possible data flows between institutions offering MAR services, national competent authorities, the
central EuMAR registry, the European Commission, and other stakeholders. In this theoretical model, countries can decide whether the reporting of
pseudonymized cycle-by-cycle data to the central EuMAR registry goes through the national competent authority (NCA) (Option A) or whether
institutions offering MAR services report to the central registry directly and NCAs receive data from the EuMAR registry (Option B). API, application
processing interface (i.e. a software intermediary allowing two applications to exchange data); FP, fertility preservation; IRCC, individual reproductive
care code; KPI, key performance indicator; MAR, medically assisted reproduction; NCA, national competent authority; EuMAR: European monitoring of
Medically Assisted Reproduction; PGT: preimplantation genetic testing. 1If no data collection system is available.
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crucial in cases of long-term storage of reproductive material, as
is needed in fertility preservation.

Objective 2: standardization and definition of
precise MAR parameters
Heterogeneity and inconsistencies between registries in different
countries often render the comparison and interpretation of data
at the international/EU level difficult. Many key elements of the
MAR processes require updates of existing definitions, harmoni-
zation of outcome metrics, and a comprehensive evaluation of
serious adverse occurrences (SAO, previously serious adverse
reactions and events, or SARE).

The standardization and harmonization of MAR parameters
will be addressed in a stepwise manner. In a first step, the
project team will identify and list a set of relevant MAR
parameters, including items that are already reported today as

well as novel ones. In a second step, the updated parameters
will be integrated into data collection sheets, taking into ac-
count the timely sequence of therapeutic events, the different
potential sources of origin of the biological material (either
third-party donation or within couple use), and the timely
sequence of potential outcomes (complications during treat-
ments, during early pregnancy and delivery, status of the new-
born child).

Parameters will be defined in such a way that future develop-
ments can be integrated without disrupting the coherence of
existing data sets. It goes without saying that relevant cross-
sectional statistics on delivery rates by country and by treatment
modality, as currently provided by the EIM, will remain possible.
Finally, parameters will be defined such that they can be trans-
ferred to or linked with the SoHO-X platform and European
Health Data Space of the EC.

Figure 3. SWOT analysis for building the EuMAR Registry, as a pan-European registry of harmonized MAR data. The SWOT analysis highlights the
need to standardize and scale up the existing MAR data collection by the European IVF Monitoring (EIM) Consortium of ESHRE, but it also shows that
the EIM data collection represents a strong basis on which EuMAR can build. SWOT: strengths, weaknesses, opportunities and threats; MAR: medically
assisted reproduction; EU: European Union.
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All stakeholders, most notably the professionals in the institu-
tions offering MAR services and the relevant national health au-
thorities, will be asked to approve and endorse the semantics and
parameters. Ultimately, they will form the blueprint for the
EuMAR registry, as managed by ESHRE.

Objective 3: development of a technical solution
and introduction of a coherent coding system for
the prospective follow-up of reproductive care
The follow-up of patients requiring fertility treatments or fertility
preservation methods, third-party donors and their reproductive
material during subsequent treatment trials, across different
institutions, across countries and over prolonged time periods
will be the most important key requirement to collect the data in
a cumulative fashion. To achieve such a prospective follow-up,
an easy access reproductive care coding system is proposed. Each
MAR donor/patient will be allocated a unique Individual
Reproductive Care Code (IRCC). This IRCC will remain with the
patients or donors (and all their reproductive material) during
case-by-case and cycle-by-cycle data reporting to the EuMAR reg-
istry, even if patients or donors decide to change the treating in-
stitution within one country or across country borders. According
to local requirements, the code may be linked to national health
registration systems, but the identity of the IRCC will remain ex-
clusively with the patients or donors and the treating physicians/
institutions.

Beyond the immediate scope of EuMAR, the IRCC may also be
used as a tool for patients to access standardized reports of se-
quential treatments, which they can use in discussions with re-
ferring physicians of other medical disciplines, or, in the case of
successful treatment, with obstetricians for pregnancy care. The
IRCC can also be used by the patients themselves to access their
individual selected data stored in the EuMAR registry.

Discussion and conclusion
ESHRE has now obtained the funding in the frame of the
EU4Health initiative of the EU for the organization of an entirely
new register based on a prospective, cycle-by-cycle collection of
harmonized MAR data: EuMAR.

The concept of EuMAR is to fulfil all requirements of both the
national and the EU-health authorities in charge of surveillance
and vigilance of MAR. The allocation of a unique IRCC to each in-
fertile individual or donor of reproductive cells will guarantee
their follow-up from one institution to another or from one coun-
try to another. Confidentiality of data concerning all processes in
EuMAR will be secured through the aid of experts in GDPR.
During the development of EuMAR, all care will be taken to re-
spect existing and functional regional or national data registries
by integrating them into the EuMAR data flow (Fig. 2). The alloca-
tion of a unique IRCC together with standardization of key
parameters and semantics will be beneficial to the professionals
by providing them with a tool for continuous benchmarks of all
phases of the treatments.

The advantages resulting from participation in the EuMAR
registry are expected to lead to a gradual improvement of quality
assurance in all aspects of MAR. Although key data for MAR must
be provided by the local professionals, EuMAR will be beneficial
in streamlining both interprofessional and interdisciplinary
reporting. Finally, the infertile patients are to benefit from carry-
ing the unique IRCC because it provides them with an easy-to-
use tool to manage all information on their treatments and
their stored reproductive cells and tissues in a coherent and

standardized format. The strengths, some weaknesses, the

threats and the opportunities of a pan-European registry of

harmonized data are summarized in a SWOT analysis (Fig. 3).
In conclusion, EuMAR provides a unique opportunity to install

an affordable, Europe-wide, prospective, cycle-by-cycle platform

for the collection of MAR data. EuMAR sets the stage not only for

surveillance and vigilance but also for quality assurance in repro-

ductive medicine.
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