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The surveillance of congenital anomalies serves two main
purposes: to facilitate the identification of teratogenic
(malformation causing) exposures and to assess the impact
of primary prevention and prenatal screening policy and
practice at a population level. EUROCAT, the European
network of population based registers for the
epidemiological surveillance of congenital anomalies, now
covers 1.2 million births per year, a quarter of births in
Europe. The added value of European collaboration is
particularly great for congenital anomalies, coming from
the opportunity to pool data, to compare data between
regions and countries, to give a common response to
European public health questions, and to share expertise
and resources, including computing tools. EUROCAT
provides essential epidemiological information on
congenital anomalies in Europe, facilitates the early
warning of teratogenic exposures, evaluates the
effectiveness of primary prevention, assesses the impact of
developments in prenatal screening, acts as an information
and resource centre regarding clusters, provides a ready
collaborative network and infrastructure for research, and
acts as a catalyst for the setting up of registries throughout
Europe.
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T
he surveillance of congenital anomalies
serves two main purposes: to facilitate the
identification of teratogenic (malformation

causing) exposures and to assess the impact of
primary prevention and prenatal screening policy
and practice at a population level.
EUROCAT, the European network of registers

for the epidemiologic surveillance of congenital
anomalies (box 1), has a 25 year history (box 2).
It now covers 1.2 million births per year, a
quarter of births in Europe (table 1), and
includes almost all population based registers
of congenital anomaly in Europe as its members.
Maintaining high quality data usually requires a
limit to the total size of the population to be
covered by a register, thus the preference in
larger nations for regional rather than national
registries, networked nationally and at a
European level by EUROCAT. The added value
of European collaboration is particularly great for
congenital anomalies, coming from the opportu-
nity to pool data, to compare data between
regions and countries, to give a common
response to European public health questions,

and to share expertise and resources, including
computing tools. Funding for network coordina-
tion currently comes from the European
Commission’s Directorate General for Health
and Safety, under its Public Health Programme,
as a component of the European information
system for rare diseases. EUROCAT is also a
WHO Collaborating Centre for the Epidemiologic
Surveillance of Congenital Anomalies.
Prevalence data on a wide range of congenital

anomalies in all member regions is made freely
available on the EUROCAT website,1 detailing
the number of cases of more than 80 types of
congenital anomaly reported among live births,
stillbirths, and terminations of pregnancy after
prenatal diagnosis, and the prevalence as a
proportion of all births. The seemingly effortless
appearance of these figures belies the years of
work that have gone into establishing registers
across Europe, agreeing a common dataset and
coding scheme,2 and identifying, and where
possible addressing, variation in diagnostic or
organisational factors that may contribute to
‘‘artefactual’’ geographic and temporal differ-
ences in prevalence.3 The total reported preva-
lence of congenital anomalies—including live
births, stillbirths, and terminations of pregnancy
after prenatal diagnosis—has increased during
the last 25 years,1 3 mainly because the age at
diagnosis of many internal anomalies, such as
certain cardiac and urinary system anomalies,
has been brought forward to the prenatal or early
postnatal period, thus entering the main infor-
mation sources for registries, and also because
prenatal diagnosis followed by termination of
pregnancy brings into the information system
cases of congenital anomaly that would other-
wise have gone undiagnosed or unreported
among spontaneous abortions. Two congenital
anomalies show a clear real increase in total
prevalence since 1980: Down syndrome, because
of the increasing average maternal age across
Europe; gastroschisis, because of unknown
environmental factors.3 4 The situation regarding
hypospadias, of interest as a potential outcome of
endocrine disrupting exposures, is unclear,
although EUROCAT data do not indicate an
increase in prevalence since 1980.5 Geographic
variation within Europe is evident for a number
of anomalies, including oral clefts3 6 7 and
omphalocele,8 whereas variation is reducing for
neural tube defects.3 9 10

Population based registries are a particularly
powerful tool for evaluation of health services
because they represent the experience of the
entire community, not the outcomes of specialist
units, which may serve only a selected group of
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women or children, or which may have atypical human or
financial resources. EUROCAT’s 25 year history has spanned
the expansion of prenatal screening and diagnosis. For some
anomalies, prenatal diagnosis may improve prognosis
because of the opportunity to plan surgery or other
intervention. For severe anomalies, the most common result
is termination of pregnancy, depending on the legal situation
and gestational age limit in each country.11 The prevalence of
terminations 1998–2002 ranged from 0 to 1.1% of births in
the different regional populations.1 Comparisons of the
proportion of cases prenatally diagnosed, the average gesta-
tional age at diagnosis, diagnostic methods used, and the
proportion of cases resulting in termination of pregnancy
have shown enormous variation between and within
countries.4 12–14 Such variation may result from cultural
differences underlying policy or individual uptake, differing
interpretations of the scientific evidence in the design and
implementation of screening, or differences in resources and
systems in place to effect change in the health services. The
livebirth prevalence of Down syndrome now varies fourfold
across Europe3 4 from 6 to 25 per 10 000 births in individual
regions, this variation bearing more relationship to the
situation regarding prenatal diagnosis and termination
of pregnancy than the maternal age structure of each
population.
The main disappointment in congenital anomaly preven-

tion over the last 15 years has been the very small impact of
periconceptional folic acid supplementation on the preva-
lence of neural tube defects.9 10 Despite more than a decade
since randomised controlled trial results in 1991 confirmed
the preventive potential, only a shallow decline in total
prevalence occurred in Britain and Ireland by 2001 (a
continuation of a much stronger decline in the 1980s and
earlier), and no overall decline in prevalence was observed in
the rest of Europe.9 10 This concurred with numerous surveys
showing that a minority of women take supplements starting
preconceptionally. The existence and coordination of popula-
tion based registries is vital for the monitoring of future
policy developments. Surveillance in North America has been
able to show the impact of folic acid fortification of flour in
reducing the prevalence of neural tube defects.15 Moreover
from 2005 births, socioeconomic variables included in the
EUROCAT dataset will allow examination of the impact of
different policies on socioeconomic inequalities in neural
tube defect prevalence, as surveys have shown that supple-
mentation uptake is higher among women of higher social

class, and inequalities are therefore likely to widen under
current policies.
There is ongoing discussion as to the role of congenital

anomaly surveillance in preventing another thalidomide-type
tragedy. Statistical monitoring may pick up a change in

Box 1: Objectives of EUROCAT

N To provide essential epidemiological information on
congenital anomalies in Europe

N To facilitate the early warning of teratogenic exposures

N To evaluate the effectiveness of primary prevention

N To assess the impact of developments in prenatal
screening

N To act as an information and resource centre regarding
clusters or exposures or risk factors of concern

N To provide a ready collaborative network and infra-
structure for research related to the causes and
prevention of congenital anomalies and the treatment
and care of affected children

N To act as a catalyst for the setting up of registries
throughout Europe collecting comparable, standar-
dised data

Box 2: History of EUROCAT

The development of the concept of EUROCAT took place in
the 1970s (Weatherall JACW. The beginnings of EUROCAT.
Louvain-la-Neuve, Belgium: Cabay, 1985), bringing toge-
ther moves in the European Commission to circumvent the
lack of provision for health in the Treaty of Rome, the aim of
the Committee on Medical and Public Health Research of the
EEC to prepare a concerted action in the field of
epidemiology, and the interests of key epidemiologists in
congenital malformations and their causes. Still very much in
the wake of the thalidomide tragedy, it was felt that
congenital malformations would provide a good model or
feasibility study for European epidemiological monitoring,
which would fulfil the goal of ‘‘something which brings the
doctors in, brings the public in, has a great public health
importance, is not controversial, and has great (scientific)
opportunities for the future’’. Additional considerations were
the amenability of the problem to prevention and concrete
action, educational impact, and the need for promotion of
norms and standards at international level. EUROCAT has
always existed on precariously short term funding contracts.
From 1979 until 1991, funding came from the Directorate
General for Research, and thereafter from the Directorate
General for Health and Consumer Protection as a provider of
surveillance information. Funding has always been limited to
coordination, with national governments or other bodies
responsible for local funding. In most countries, regional
and/or national funding for congenital anomaly registries
has been as precarious as that of the coordinating EUROCAT
centre. So 25 years later there is still work to be done to give
congenital anomaly surveillance a stable framework in
Europe, with enough funding to fully exploit the potential
that 25 years of joint work has built up for surveillance and
research.

Table 1 Coverage of the European population by
EUROCAT registries

Country Annual births
No of EUROCAT
registries

% of country
covered

Austria 75 800 1 14.2
Belgium 116 900 2 26.1
Bulgaria 68 200 1 15.0
Croatia 47 500 1 12.0
Denmark 65 300 1 8.7
Finland 56 100 1 100.0
France 772 500 4 20.6
Germany 743 500 2 2.9
Hungary 98 100 1 100.0
Ireland 56 100 3 57.8
Italy 545 000 5 31.2
Malta 3900 1 100.0
Netherlands 200 200 1 10.2
Norway 57 000 1 100.0
Poland 363 200 1 54.3
Portugal 114 800 1 15.9
Spain 407 400 4 34.3
Sweden 91 800 1 100.0
Switzerland 73 600 1 9.9
United Kingdom 669 000 8 35.2

Non-covered EU countries: Cyprus, Czech republic, Estonia, Greece,
Latvia, Lithuania, Luxembourg, Slovakia and Slovenia
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frequency, the surveillance system can provide a rapid
population based response to the observations of the ‘‘alert
clinician’’, or it can be used to assess how well the use of
known teratogenic drugs is avoided in pregnancy.16 We are
fortunate not to have experienced any further event of the
scale of thalidomide, but it is likely that drugs remain on the
market with less dramatic population effects, where the drug
is less widely used and the teratogenic risks are lower, or
restricted to smaller genetically or otherwise susceptible
subpopulations. This is an area on the borderline between
surveillance and research where we need to graft on to
ongoing surveillance a variety of methods, including case-
control approaches with accurate data on women’s medica-
tion history during pregnancy, linkages between congenital
anomaly registries and clinical databases of women with
specific diseases (epilepsy, diabetes) or having undergone
specific treatments (assisted conception), and linkages
between registers and prescription databases. Only a subset
of EUROCAT registries are resourced to do this17 18 or can
overcome the confidentiality restrictions placed on such
research.
The potential for environmental pollution to cause con-

genital anomalies is the issue most likely to hit the headlines.
On the one hand, we are faced with the problem of
congenital anomaly clusters identified in the community. Is
this a random cluster, an unusual aggregation of cases but
one that is inevitably thrown up by random processes, or a
cluster due to a localised environmental cause? EUROCAT’s
Cluster Advisory Service19 collects together experience as to
how to assess such clusters, how to investigate them, and
how to communicate with concerned communities.
Surveillance data can be used to assess whether such
clustering is occurring near ‘‘similar’’ sources of pollution to
that suspected of causing the cluster, although the definition
of ‘‘similar’’ is often problematic. On the other hand, we can
address environmental concerns more directly, whether acute
incidents such as Chernobyl20 21 or chronic pollution from
sources such as landfill sites.20 22 We are still a long way from
achieving an adequate scientific assessment of risks related to
environmental pollution. Progress in this area is a particular
challenge for a health surveillance network because of the
need for interdisciplinary collaboration, in particular with
regard to the measurement of exposure, which is so much
less readily defined than drug exposure. One of the
challenges for risk communication with patients and the
public is to discuss the degree of, reasons for, and
implications of current scientific uncertainty.
The involvement of registries in research is essential to

maintain their dynamism and quality. Every two years, a
European Symposium on the Prevention of Congenital
Anomalies is hosted by a member registry to provide an
opportunity to present and discuss local and collaborative
research.17 EUROCAT also values links with European
researchers and clinicians to exploit the unique central
database of over 300 000 case records, or to use the
collaborative infrastructure of population based registries
for additional data collection—for example, on occupational
exposure.23

Each registry follows national practice in terms of their
supervision by ethics and steering committee and representa-
tion on those committees. Registers in some countries are
currently in a difficult position because of national inter-
pretations of the European directive regarding patient
consent. Although a reasonable requirement in theory,
experience shows that, although refusals are very rare,
obtaining parental consent for registration is logistically
difficult and requires resources much greater than those
usually made available. Moreover, the duty not to register
without consent seems to have eclipsed the duty to ask

consent and give parents an opportunity to contribute to
continuing surveillance and research to improve the health of
children.
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