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Abstract

Congenital anomalies are a leading cause of infant mortality and morbidity in childhood worldwide.
The European network of population-based registries for the surveillance of congenital anomalies
(EUROCAT) was established to provide essential epidemiologic information on congenital anomalies
in Europe, to facilitate the early warning of new teratogenic exposures and to evaluate the
effectiveness of primary prevention. The network currently surveys approximately one fourth of the
European birth population. The EUROCAT Central Registry is operated by the European Commission’s
Joint Research Centre, as part of the European Platform on Rare Diseases Registration.

Each year, EUROCAT conducts statistical monitoring of congenital anomalies to detect trends within
and across member registries as well as unusual aggregation of cases in time (clusters). In the
present report we describe the detection of 33 clusters of congenital anomalies in 16 registries over
the birth years 2019-2023 and provide details of the subsequent investigations centrally and by
the local registries. As detailed investigation of pan European trends occur bi-annually, this year we
provide a brief commentary on the results of the statistical analysis of 10 year pan European
trends performed centrally on the data for the birth years 2014-2023.

A total of 22 clusters were selected for further investigation. For seven clusters the excess of cases
were confirmed, of which two were considered a cause for concern with further surveillance
ongoing (extra thumb and transposition of great arteries). Four clusters arose due to reporting
practices improving, six clusters due to data quality issues, four clusters were clinically too
heterogeneous to merit investigation, and one cluster was not investigated by the local registry.
Eleven clusters were not investigated for the following reasons: three occurred within a five-day
period, four were investigated last year, and the remaining were genetic anomalies.

The Pan European trend analysis identified statistically significantly increasing trends for five
congenital anomaly subgroups and decreasing trends for eight subgroups.

This is the first detailed cluster investigation that has included births of children conceived during
the period of the COVID pandemic in Europe. Over the previous ten-year period (2012 — 2021) on
average three clusters requiring further surveillance were identified each year. Therefore, it is
reassuring that there were only two clusters of excess cases requiring further surveillance
(transposition of great arteries and extra thumbs) identified during this period.
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1. Introduction

EUROCAT is a European network of population-based registries for the epidemiologic surveillance of
congenital anomalies, which was established in 1979. Since 2015 the EUROCAT Central Registry is
operated by the European Commission’s Joint Research Centre (Ispra, Italy), as part of the European
Platform on Rare Disease Registration (Kinsner-Ovaskainen, 2018) (Martin, 2016) (Tucker, 2018).

EUROCAT surveys more than 1.1 million of births per year, approximately one fourth of the
European birth population (EUROCAT, 2019). Registries from 21 European countries transmit yearly
pseudonymised individual case data (full member registries) or aggregate data (associate
members) on congenital anomalies in their region to the JRC-EUROCAT Central Registry.

Each year, the JRC-EUROCAT Central Registry performs statistical monitoring of pan-European
trends and potential temporal clusters of groups of congenital anomalies (Bergman, 2024)
(EUROCAT, 2025a) (EUROCAT, 2025b) using data submitted by the registries. This analysis is
performed on individual case data from full member registries only. Cases of congenital anomalies
among live births, fetal deaths from 20 weeks gestational age and terminations of pregnancy for
fetal anomaly (TOPFA) following prenatal diagnosis at any gestational age are included. The pan-
European trends for all anomalies are only presented in detail every two years; trends in a specific
anomaly of concern/interest will be reported annually.

The results of the statistical monitoring performed centrally are the basis for initiating possible
further investigations at the local registry level.

The cluster analysis detects unusual aggregation of cases in time within each registry area, which
may be a cause of concern (e.g. teratogenic exposures). After a detailed investigation, registries
may decide to inform local public health authorities about the cluster and the findings. A pan-
European trend analysis enables the monitoring of congenital anomalies that have too few cases to
be monitored at individual registry level, as well as presenting an overview of the situation in
Europe. Annual prevalence rates of 94 subgroups of congenital anomalies, including all three birth
outcomes (live births, fetal deaths from 20 weeks gestational age, and TOPFA at any gestational
age) are monitored.

The annual statistical monitoring provides timely information on any long-term changes in
prevalence or any unusual aggregation of cases in time. Analysis of trends and clusters serves the
objective of early warning of potential new teratogenic exposures and provides evidence for
informing public health policies. Monitoring of changes in prevalence of certain anomalies allows
also assessing the effectiveness of prevention strategies, or information campaigns, and can help
to evaluate screening programmes.

Trends and clusters may occur due to different methods of ascertainment, the introduction of new
diagnostic methods that increase the number of cases detected, and other reasons not related to a
real increase/decrease of a given anomaly. Trends and clusters identified centrally are investigated
at a local level, and summaries of these investigations are reported to the Central Registry and used
to prepare the surveillance report. Hence, the involvement of all the registries in the investigation is
key and facilitates interpretation of the findings.

The current report covers the birth years between 2014 and 2023. We report here the results of the
cluster analyses performed for 91 anomaly subgroups on cases reported for the period 2019-2023
by 16 EUROCAT registries. We briefly comment on the results of the statistical analysis of 10 pan-
European trend analyses performed on 94 anomaly subgroups on cases reported for the period
2014-2023 by 24 EUROCAT registries.



2. Clusters

2.1. Cluster detection methodology performed by Central Registry

EUROCAT defines clusters as an aggregation of cases of congenital anomaly in time and/or space
which appears to be unusual.

Each year the JRC-EUROCAT Central Registry performs a temporal cluster analysis using the most
recent five years of data. A five-year period is considered optimal for cluster monitoring because

the inclusion of more than five years data may detect trends rather than clusters, while less than
five years may fail to detect clusters if the most recent years are unusual compared to preceding
years (Johnson, 2024).

The annual statistical monitoring performed at the central level concerns the detection of time
clusters only. The data does not permit geographical evaluations, as precise data on geographic
locations of the residence of the mothers is not transmitted to the Central Registry. Cluster
investigations, including potentially spatial investigations, are conducted by the registry at a local
level.

For the purpose of monitoring, cases cover all live births, fetal deaths from 20 weeks of gestational
age onwards, as well as terminations of pregnancy for fetal anomalies (TOPFA) at any gestational
age. As the surveillance is conducted for identifying new teratogens, cases with an associated
genetic diagnosis are excluded.

In order to detect clusters occurring during the last two years, and which lasted for less than 18
months, the EUROCAT Data Management Software (DMS) (Joint Research Centre, 2025) is used and
run on 91 EUROCAT subgroups of congenital anomalies (see Annex 1). Excluded from the analysis
are the major heterogeneous subgroups listed in Annex 1 (e.g. nervous system anomalies,
congenital heart defects). Cluster detection is based on a ‘scan’ moving window test. It detects
whether the given number of cases has occurred in a shorter time than would be expected by
chance. A minimum of seven cases over the study period of interest is needed to run the analysis
and only clusters with more than four cases are reported. Each registry and anomaly subgroup is
tested independently.

Since the exposure during early pregnancy, i.e. when organogenesis occurs, is pertinent, it is
preferable to use the estimated date of conception rather than the date of birth. Cluster detection
uses date of conception where gestational age is recorded for more than 90% of cases (for any one
anomaly subgroup and registry) allowing its estimation. When date of conception is used as a basis
for cluster detection, the period of surveillance ends with dates of conception on 31 May in the last
year under surveillance, i.e. 2023 in the current analysis. Gestational age is often recorded in
completed weeks and therefore the estimated date of conception will not be precise and may be up
to four days earlier or later. This means that if an excess of cases occurred within a 4-day period,
the probability of it being an excess over the potential 8-12 day period is evaluated before
confirming a cluster.

Where gestational age is missing, it is estimated on the basis of the average gestational age in the
reqgistry, by year, anomaly subgroup, and outcome of pregnancy. Gestational age is not estimated if
it is missing for more than 10% of cases for the registry and anomaly subgroup, in which case
cluster detection is based on date of birth. If date of birth/delivery is used to detect clusters, the last
full year (1 January — 31 December) is included in the surveillance.



After the analysis conducted by the Central Registry, every registry receives a report with its
clusters for investigation. In the report, the clusters are visually identified over the time period. If
the local investigation of clusters identifies data errors (e.g. incorrect diagnoses, incorrect dates of
birth) these errors should be corrected, and the updated data shall be included in the next data
transmission to the Central Registry.

The clusters methodology, the use of the EUROCAT Data Management Software and the template
for the local investigation report are detailed in the EUROCAT Statistical monitoring protocol
(Johnson, 2024).

2.2. Cluster detection methodology performed by Central Registry

The registries that met the EUROCAT data transmission deadline of the 31 May were considered for
the monitoring of clusters and scrutinised according to the following inclusion criteria:

— Registries must submit individual case data, i.e. must be full EUROCAT members.
— Registries must have transmitted data for all five years, i.e. for 2019-2023.

— The number of cases submitted by the registry for 2023 was at least 80% of those
submitted in previous calendar years.

— Registries must have transmitted the full date of birth/date of termination for all cases.

— Registries must have a stable birth population (annual birth population changes must be
less than +/-10% between any two years within the five-year period).

Sixteen registries were included in the cluster analysis: Hainaut (Belgium), Pleven (Bulgaria), Funen
(Denmark), Brittany (France), French West Indies (France), Paris (France), Réunion (France), Cork &
Kerry (Ireland), Emilia Romagna (Italy), Milan Metropolitan Area (Italy), Trento (ltaly), Tuscany (Italy),
Northern Netherlands, Valencian Region (Spain), Vaud (Switzerland) and Wales (UK).

Six registries were excluded due to incomplete data (three registries), unstable birth population
(one), low prevalence in 2023 (one) and non-transmission of exact date of birth (one; for privacy
reasons).

2.3. Cluster analysis 2019-2023: overview

The analysis of clusters was conducted by the Central Registry in June 2025. The results were
discussed by the JRC-EUROCAT Management Committee in two meetings (in August and September
2025).

No clusters were identified in Cork & Kerry, Funen and Pleven. 33 potential clusters were detected in
13 registries, all of them by date of conception (DoC). The clusters are presented in Table 1.

22 clusters were investigated further. No further investigations were made for three clusters as
they occurred within a four-day period and once the potential errors in estimating date of
conception were taken into account the clusters disappeared (see Section 2.1). No further
investigations were made for four clusters that had already been investigated last year, and the
remaining clusters were genetic anomalies.



Table 1. Clusters detected in 12 EUROCAT registries over the birth years 2019-2023

Anomaly subgroup

Hainaut

(BE)

Paris (FR)

Tuscany (IT)

Northern
Netherlands

FANTAY

Emilia-

Romagna

11T\

Vaud (CH)

Wales (UK)

Reunion
Island (FR)

French
West Indies

IED\
Valencian

Region (ES)

Brittany

(FR)

Milan
Metropolita

m Avna (ITY

Trento (IT)

Neural tube defects

N
*

Anencephaly and similar

Spina Bifida

Severe microcephaly

Arhinencephaly / holoprosencephaly

Anotia and atresia / stenosis / stricture of external
auditory canal

Complete transposition of great arteries (D-TGA)

Single ventricle

Ventricular septal defect (VSD)

Atrial septal defect (ASD)

Pulmonary valve stenosis

Coarctation of aorta

Ano-rectal atresia or stenosis

Omphalocele

Unilateral renal agenesis

Multicystic renal dysplasia

c*
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Congenital hydronephrosis including ureter c*
obstruction
Limb reduction defects (LRD) Cc* C o
Polydactyly C C
Septo-optic dysplasia C
Vascular disruption anomalies C C
Skeletal dysplasias C
Down syndrome / trisomy 21 c* C
Edwards syndrome / trisomy 18 Cc C
Turner syndrome C

Source: JRC-EUROCAT Central Registry

C: Cluster by date of conception.
B: Cluster by date of birth.

|:| Cluster not sent for investigation (occurring in < 5 days)

*  Cluster detected in last year’s analysis.

1 Cases occurred within 2 days, so it was not included in the cluster results.




2.4. Methodology for cluster investigations performed by Registries

Investigation templates are provided by the Central Registry to make the reporting process
consistent between registries (Johnson, 2024). Using the templates, registries were asked to include
the following in their cluster investigation report:

1. The methods and results of investigations as to whether changes in diagnostic methods,
training, personnel or reporting practice contributed to the cluster.

2. The methods and results of any investigation into aetiological factors, including which
aetiological factors were investigated (medication during pregnancy, maternal diseases
including infections, maternal occupation, BMI, assisted conception and others), and which
source of information was used (registry database, further access to medical records or
parents etc.).

3. Geographical distribution of the cases within the registry area.
4. Any local concerns about exposures and how they came to registry’s attention.

5. Whether anyone in the region (e.g. local community or health professional) had previously
been aware of the cluster.

6. The basis for registry’s decisions to conduct the investigation in the way they did, and
whether they will continue to investigate (if so, how? If not, why not?).

7. Which public health authorities have been or will be notified about the cluster?

8. Registries are asked to conclude from their preliminary investigations if this is a ‘true
cluster of concern or not’. They are given the choice of selecting the following options:

(a) Apparent cluster with cause for concern, further investigation on-going.

(b) Cluster associated with etiologic heterogeneity, changes in inclusion criteria,
diagnosis, familial or twin recurrence. No further investigation proposed other than
further surveillance.

(c) Excess of cases confirmed, but no further investigation proposed other than further
surveillance.

(d) Increase in cases, due to changes in clinical and reporting practices (e.g. increasing
use of invasive prenatal diagnostic procedures, improvements in prenatal
ultrasound detection rates, change in reporting practices). No further investigation
proposed other than further surveillance.

(e) Data quality issues found to explain cluster. No further investigation proposed
other than further surveillance.

(f) No report of preliminary investigations sent to Central Registry. Clusters to be
investigated at local level only.



9. Clusters are detected using probabilistic methods at the 5% level of statistical significance.
Therefore in expectation some clusters detected will have arisen due to chance alone, After
a full investigation, the registry makes the decision as to whether this may be a chance
occurrence and declares “Excess of cases confirmed, but no further investigation proposed
other than further surveillance” to ensure that if in fact it is a true cluster this will be
identified when additional data becomes available. If the registry believes it is not due to
chance, then the registry will investigate further and declares “Apparent cluster with cause
for concern, further investigation on-going”.

The detailed review of the cluster cases helps not only to detect potential teratogenic exposures,
but also to identify some issues with quality or with coding and subsequently improve the quality of
the data in the local and Central databases.

The most common reasons for a cluster not being confirmed at local level are:
— lIssues with coding of cases (cluster disappears after correction of codes)

— Genetic cases late diagnosis of the genetic anomaly or coding issues (cluster disappears
after exclusion of genetic cases)

— Duplicate cases
— Changes in case ascertainment / new data sources.
— Clusters by date of conception ! with cases occurring within 4 days.
The conclusions from the cluster investigations are summarised in Table 2 and Table 3.

The local cluster investigations are reported to Central Registry to be discussed at the annual
EUROCAT meeting and to be included in this report. It is a decision of the local registry when a
cluster should be reported to the local health authorities. Many registries routinely send this report
to their local health authorities.

2.5. Details on the cluster investigations based on methods detailed in 2.1
and 2.4

2.5.1. Anencephaly and similar

Anencephaly is a severe anomaly characterised by the absence of brain tissue and cranial skull. The
face and eyes are present. The anomaly is incompatible with survival. The cluster was detected in
Tuscany. There were 5 cases over 54 days (expected number of cases = 0.567). The local cluster
investigation found that there was one duplicate case, and one case was confirmed genetic after
consultation with the coding committee. As there were only three remaining cases there was no
cluster. Conclusion: Data quality issues found to explain cluster.

! Date of conception is estimated from gestational age which is recorded in completed weeks and therefore may be
up to four days earlier or later. This means that if an excess of cases occurred within a 4-day period, the probability
of it being an excess over the potential 8-12-day period is evaluated before being confirmed as a cluster).



Figure 1. Cluster of anencephaly and similar detected in Tuscany

Tuscany (IT)

Anomaly subgroup: Anencephaly and similar

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 5 Expected number of cases:  0.567 p value: 0.043
Start date: 22/05/2021
End date: 15/07/2021

Distribution of cases

* = cases with gestation known, ? = caseswith estimated gestation

Tick marks for the 1=t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

* % *

01/01/19 2020 2021 2022 31/03/23
— L 1391.04

*
*
*

*kk ok ke * %

Source: JRC-EUROCAT Central Registry

2.5.2. Severe microcephaly

Severe microcephaly is diagnosed when the head circumference (occipito-frontal) is less than 3
standard deviations for sex and gestational age. The cluster was detected in French West Indies.
There were 6 cases over 139 days (expected number of cases = 0.903). We are currently awaiting
the results from the local cluster investigation. It is of note that the number of cases is considerably
lower than that observed during the Zika Virus outbreak. Conclusion: No report of preliminary
investigations sent to the Central Registry.

Figure 2. Cluster of severe microcephaly detected in French West Indies

French West Indies (FR)

Anomaly subgroup: Severe microcephaly

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 6 Expected number of cases:  0.903 p value: 0.012
Start date: 24/12/2021

End date 12/05/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1%t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

* * * * ok * ok k *

01/01/19 2020 2021 2022 31/03/23
— L 3344.01

Source: JRC-EUROCAT Central Registry

2.5.3. Arhinencephaly / holoprosencephaly

Arhinencephaly is the absence of the first cranial (olifactory) nerve tract. There is a spectrum of
anomalies from a normal brain except for the first cranial nerve tract to a single ventricle
(holoprosencephaly). The cluster was detected in Milan Metropolitan Area. There were 15 cases over
448 days (expected number of cases = 5.5). All cases were confirmed and no common exposures
were identified.The local registry conducted a additional spatial analysis using SATScan which did

10



not identify any potential geographical clusters. Conclusion: Excess of cases confirmed. No further
investigation proposed other than further surveillance.

Figure 3. Cluster of Arhinencephaly / holoprosencephaly detected in Milan Metropolitan Area

Milan (IT)

Anomaly subgroup: Arhinencephaly / holoprosencephaly

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 15 Expected number of cases: 5.5 p value: 0.007
Start date: 26/08/2021

End date: 17/11/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 15 of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

* *

* %
*

01/01/19 2020 2021 2022 31/03/23
L 27020.67
L 2217.60

Source: JRC-EUROCAT Central Registry

2.5.4. Septo-optic dysplasia

Septo-optic dysplasia is a midline developmental defect of the brain in the prosencephalon with
anomalies in the septum pellucidum, optic nerves and hypothalamus. The cluster was detected in
Paris. There were 6 cases over 234 days (expected number of cases = 1.212). The diagnosis was
not confirmed for two cases, leaving 4 cases which, by definition, cannot be a cluster. Conclusion:
Data quality issues found to explain cluster.

Figure 4. Cluster of Septo-optic dysplasia detected in Paris

Paris (FR)

Anomaly subgroup: Septo-optic dysplasia

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases 6 Expected number of cases:  1.212 p value: 0.015
Start date: 04/02/2022

End date: 26/09/2022

Distribution of cases

* = cases with gestation known, ? = caseswith estimated gestation

Tick marks for the 1% of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

01/01/19 2020 2021 2022 31/03/23
— 1130345
L 282.38

Source: JRC-EUROCAT Central Registry

2.5.5. Spina Bifida

Spina bifida is a birth defect in which there is incomplete closing of the spine and the membranes
around the spinal cord during early development in pregnancy. The cluster was detected in Emilia
Romagna. There were 5 cases over 14 days (expected number of cases = 0.329). The local cluster
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investigation found no common exposures. However, the clusters may have occurred due to a lack
of reported cases in the previous year. Conclusion: Excess of cases confirmed but no further
investigation proposed other than further surveillance.

Figure 5. Cluster of Spina Bifida detected in Emilia Romagna

Emilia Romagna (IT)

Anomaly subgroup: Spina Bifida

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significantcluster

Number of cases: 5 Expected number of cases:  0.329 p value: 0.017

Start date: 07/04/2022

End date: 21/04/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 15 of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
* * v e o
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01/01/19 2020 2021 2022 31/03/23
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Source: JRC-EUROCAT Central Registry

2.5.6. Anotia and atresia / stenosis / stricture of external auditory canal

Anotia is the complete absence of the external ear, while atresia is the absence of the ear

canal. The cluster was detected in Tuscany. There were 5 cases over 171 days (expected number of
cases = 0.776). The investigation confirmed the diagnosis in all 5 cases which were all isolated
anomalies. No common exposures were identified. One case may have a genetic aetiology
(discussion with EUROCAT geneticists). The overall prevalence during the five years was lower than
the EUROCAT average. The cluster is not explained. Conclusion: Excess of cases confirmed, but no
further investigation proposed other than further surveillance

Figure 6. Anotia and atresia / stenosis / stricture of external auditory canal detected in Tuscany

Tuscany (IT)
Anomaly subgroup: Anotia and atresia / stenosis / stricture of external auditory canal
Cluster type: Cluster by date of conception
Date range: Clusters between 01/01/2019 and 31/03/2023
Most significant cluster
Number of cases: 5 Expected numberof cases: 0.776 p value: 0.011
Start date 13/04/2022
End date 01/10/2022
Distribution of cases
* = cases with gestation known, ? = cases with estimated gestation
Tick marks for the 1=t of each month
Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group
01/01/19 2020 2021 2022 31/03/23
L 1173.37

Source: JRC-EUROCAT Central Registry
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2.5.7. Single ventricle

Single ventricle is a congenital heart defect where the heart has only one functioning ventricle. The
cluster was detected in Brittany. There were 9 cases over 222 days (expected number of cases =
2.3). The registry re-evaluated the cardiac coding. One case had a hypoplastic left heart, not a
single ventricle. The cluster disappeared after the exclusion of this case. Conclusion: Data quality
issues found to explain cluster.

Figure 7. Cluster of single ventricle detected in Brittany

Brittany (FR)

Anomaly subgroup: Single ventricle

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 9 Expected number of cases: 2.3 p value: 0.033
Start date: 28/04/2022

End date: 06/12/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 15t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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01/01/19 2020 2021 2022 31/03/23
— L 2012.30

Source: JRC-EUROCAT Central Registry

2.5.8. Complete transposition of great arteries (D-TGA)

Complete transposition of great arteries is a severe congenital heart defect where the aorta and
pulmonary artery are switched. The cluster was detected in Milan Metropolitan Area. There were 18
cases over 275 days (expected number of cases = 6.584). One diagnosis was not confirmed. All the
cases were confirmed to be non-genetic. The local registry conducted a spatial analysis using
SATScan which did not identify any potential geographical clusters. The local investigation did not
identify any common exposures. Conclusion: Apparent cluster with cause for concern, further
investigation on-going in collaboration with the coding committee.
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Figure 8. Cluster of complete transposition of great arteries (D-TGA) detected in Milan Metropolitan Area

Milan (IT)

Anomaly subgroup: Complete transposition of great arteries (D-TGA)

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 18 Expected number of cases:  6.584 p value: 0.024
Start date: 13/06/2021

End date: 15/03/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1 of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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01/01/19 2020 2021 2022 31/03/23
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Source: JRC-EUROCAT Central Registry

2.5.9. Ventricular septal defect (VSD)

VSD is a defect in the ventricular septum, the wall dividing the left and right ventricles of the heart.
The cluster was detected in Paris. There were 38 cases over 79 days (expected number of cases =
16.7). The local registry reported that the cluster was due to improved ascertainment of cases with
cardiac defects from new data sources. Conclusion: Increase in cases, due to changes in clinical and

reporting practices.

Figure 9. Cluster of VSD detected in Paris

Paris (FR)
Anomaly subgroup: Ventricular septal defect

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 38 Expected number of cases 16.712 p value 0.049
Start date 26/12/2022

End date 15/03/2023

Distribution of cases
* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1% of each month
Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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01/01/19 2020 2021

2022 31/03/23
L 57055.19

Source: JRC-EUROCAT Central Registry

2.5.10. Atrial septal defect (ASD)

ASD is a defect in the atrial septum allowing blood to flow between the left and the right side of
the heart. In fetal life the atrial septum is open (foramen ovale; a minor anomaly) and will close at
birth or within the first months after birth. EUROCAT recommends only to report cases with flow
across the atrial septum confirmed by echocardiography after 6 months of age after correction for
gestational age in preterm births. Cluster were detected in French West Indies and Wales. In French
West Indies, there were 41 cases over 448 days (expected number of cases = 21.945). The local
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registry reported that the cluster was due to improved ascertainment of cases with cardiac defects
from new data sources. Conclusion: Increase in cases, due to changes in clinical and reporting
practices.

Figure 10. Cluster of ASD detected in French West Indies

French West Indies (FR)

Anomaly subgroup: Atrial septal defect (ASD)

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 41 Expected number of cases:  21.945 p value: 0.009
Start date: 22/12/2020

End date: 13/05/2022

Distribution of cases

* = cases with gestation known, ? = caseswith estimated gestation

Tick marks for the 15t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

01/01/19 2020 2021 2022 31/03/23
L 86683.97
L 8204.79

Source: JRC-EUROCAT Central Registry

In Wales, there were 10 cases over 43 days (expected number of cases = 1.73). The local registry
reported that half of the cases were actually persistent foramen ovale, which is a minor anomaly.
The coding issues identified were clarified. No cluster remained. Conclusion: Data quality issues
found to explain the cluster.

Figure 11. Cluster of ASD detected in Wales

Wales (UK)

Anomaly subgroup: Atrial septal defect (ASD)

Cluster type Cluster by date of conception

Date range Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 10 Expected number of cases:  1.73 p value: 0.02
Start date: 31/01/2023

End date: 15/03/2023

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1=t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

010119 2020 2021 2022 31/03/23
— L 23590.23

Source: JRC-EUROCAT Central Registry

2.5.11. Pulmonary valve stenosis

Pulmonary valve stenosis is a heart defect in which the pulmonary valves are narrowed reducing
the blood flow to the lungs.

Clusters were detected in Brittany and the French West Indies. For the cluster detected in Brittany
there were 6 cases over 6 days (expected number of cases = 0.433). Local cluster investigation
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found that three of the cases were triplets and it was decided that it was not a cluster as it was
only four pregnancies. Conclusion: Cluster associated with multiple pregnancy occurrence.

Figure 12. Cluster of Pulmonary valve stenosis detected in Brittany

Brittany (FR)

Anomaly subgroup: Pulmonary valve stenosis

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 6 Expected number of cases:  0.433 p value: 0.013
Start date: 16/02/2023

End date: 22/02/2023

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 15t of each month

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group
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Source: JRC-EUROCAT Central Registry

For the cluster detected in the French West Indies there were 14 cases over 276 days (expected
number of cases = 4.1). The local registry reported that the cluster was due to improved
ascertainment of cases with cardiac defects from new data sources. Conclusion: Increase in cases,
due to changes in clinical and reporting practices.

Figure 13. Cluster of Pulmonary valve stenosis detected in French West Indies

French West Indies (FR)

Anomaly subgroup: Pulmonary valve stenosis

Cluster type Cluster by date of conception

Date range Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 14 Expected number of cases:  4.108 p value: 0.006
Start date 09/06/2022

End date: 12/03/2023

Distribution of cases
* = cases with gestation known, ? = caseswith estimated gestation

Tick marks for the 1= of each month.
Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group
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2.5.12. Coarctation of aorta

Coarctation of aorta is a constriction in the region of the aorta where the ductus joins the aorta. It is
classified as a congenital heart defect. If the stenosis is proximal to the ductus (preductal) the baby
will be critically ill when the duct closes within the first days or weeks after birth. If the stenosis is
distal to the duct (post ductal) the anomaly may be diagnosed later in infancy or childhood.
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The cluster was detected in Northern Netherlands. There were 9 cases over 3 days (expected
number of cases = 2.617). The local registry confirmed all the cases, none of which were genetic.
The only common exposure was maternal COVID infection in the second trimester for 3 cases.
Conclusion: Excess of cases confirmed, but no further investigation proposed other than further
surveillance.

Figure 14. Cluster of coarctation of aorta in Northern Netherlands

Northern Netherlands (NL)

Anomaly subgroup: Coarctation of aorta

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 9 Expected number of cases:  2.617 p value: 0.013
Start date: 05/04/2021

End date: 08/04/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1% of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

01/01/19 2020 2021 2022 31/03/23

Source: JRC-EUROCAT Central Registry

2.5.13. Ano-rectal atresia or stenosis

Ano-rectal atresia is an imperforate anus or absence or narrowing of the communication canal
between the rectum and anus with or without fistula to neighbouring organs. The cluster was
detected in Emilia Romagna. There were 8 cases over 60 days (expected number of cases = 1.062).
The local registry confirmed all cases. Six of the 8 cases had additional major congenital anomalies
but were not genetic. There were no common exposures. Conclusion: Cluster associated with
etiologic heterogeneity.

Figure 15. Cluster of ano-rectal atresia or stenosis detected in Emilia Romagna

Emilia Romagna (IT)

Anomaly subgroup: Ano-rectal atresia or stenosis

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 8 Expected number of cases:  1.062 p value: 0.009
Start date: 03/08/2021

End date: 02/10/2021

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1=t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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Source: JRC-EUROCAT Central Registry
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2.5.14. Omphalocele

Omphalocele is an abdominal wall defect with herniation of abdominal content (intestine, liver)
through the umbilical ring, with the contents being covered by a membrane. The cluster was
detected in the French West Indies. There were 5 cases over 212 days (expected number of cases =
0.916). The local registry confirmed all 5 cases. No further cluster investigation performed.
Conclusion: Excess of cases confirmed, but no further investigation proposed other than further
surveillance.

Figure 16. Cluster of omphalocele detected in French West Indies

French West Indies (FR)

Anomaly subgroup: Omphalocele

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 5 Expected number of cases:  0.916 p value: 0.019
Start date: 22/01/2021

End date: 12/08/2021

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1<t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

01/01/19 2020 2021 2022 31/03/23
— L 533.84

Source: JRC-EUROCAT Central Registry

2.5.15. Limb reduction defects (LRD)

Limb reduction defects are anomalies of the limb: total or partial absence or severe hyperplasia of
the skeletal structure of the limb. The severity ranges from a missing finger or toe to total absence
of one or more limbs. Two clusters were detected in Reunion Island and Milan. In Reunion Island,
there were 8 cases over 51 days (expected number of cases = 1.173). Central registry confirmed
that in two cases the limb reduction was secondary to a primary anomaly, which was amniotic
bands or Poland anomaly. The cluster disappeared when the two cases were removed. Conclusion:
Cluster associated with etiologic heterogeneity.
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Figure 17. Cluster of Limb reduction defects (LRD) detected in Reunion Islands

Reunion Island (FR)

Anomaly subgroup: Limb reduction defects (LRD)

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 8 Expected numberof cases:  1.173 p value: 0.02
Start date: 12/12/2021

End date: 01/02/2022

Distribution of cases

* = caseswith gestation known, ? = cases with estimated gestation

Tick marks for the 15t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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Source: JRC-EUROCAT Central Registry

In Milan, there were 14 cases over 89 days (expected number of cases = 2.785). The local
investigation confirmed the excess of cases. The diagnoses were heterogeneous and in one case the
limb reduction was secondary to a primary anomaly, which was amniotic bands. Conclusion: Cluster
associated with etiologic heterogeneity.

Figure 18. Cluster of limb reduction defects (LRD) detected in Milan

Milan (IT)

Anomaly subgroup: Limb reduction defects (LRD)

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 14 Expected number of cases:  2.785 p value: 0.000
Start date: 14/08/2021

End date: 11/11/2021

Distribution of cases

* = caseswith gestation known, ? = cases with estimated gestation

Tick marks for the 15t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

01/01/19 2020 2021 2022 31/03/23
— L 460098.02
— L 51517.52

Source: JRC-EUROCAT Central Registry

2.5.16. Polydactyly

Polydactyly is an additional finger or toe. The clusters were detected in French West Indies and
Milan. In French West Indies, there were 44 cases over 344 days (expected number of cases =
14.903). The local investigation confirmed the excess of cases, and the cluster was explained by
improved ascertainment of cases due to changes in reporting practice. Conclusion: Increase in cases,
due to changes in reporting practices.
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Figure 19. Cluster of polydactyly detected in French West Indies

French West Indies (FR)

Anomaly subgroup: Polydactyly

Cluster type: Cluster by date of conception

Date range Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 44 Expected number of cases 14.903 p value 0.000
Start date: 29/03/2022

End date: 08/03/2023

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1<t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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Source: JRC-EUROCAT Central Registry

In Milan, there were 19 cases over 87 days (expected number of cases = 6.014). The local
investigation confirmed the excess of cases. Reviewing the case list found that 9 of the 19 cases
were coded Q691 - an extra thumb, which is unusual. An additional analysis was performed
including only those cases with an extra thumb and a cluster during the same time period was
identified. Conclusion: Apparent cluster with cause for concern, further investigation on-going.

Figure 20. Cluster of polydactyly detected in Milan

Milan (IT)

Anomaly subgroup: Polydactyly
Cluster type: Cluster by date of conception
Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 19 Expected number of cases:  6.014 p value: 0.038
Start date: 04/09/2021

End date: 30/11/2021

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 15t of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.
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Source: JRC-EUROCAT Central Registry

2.5.17. Vascular disruption anomalies

Vascular disruption anomalies are those anomalies with an expected known aetiology of vascular
disruption which includes gastroschisis, small intestinal atresia, some specific limb reduction defects
and amniotic bands. Two clusters were detected in Hainaut and Paris. In Hainaut, there were 5 cases
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over 32 days (expected number of cases = 0.404). Two cases were found to be duplicates and the
cluster disappeared. Conclusion: Data quality issues found to explain cluster.

Figure 21. Cluster of vascular disruption anomalies detected in Hainaut

Hainaut (BE)

Anomaly subgroup: Vascular disruption anomalies

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 5 Expected number of cases:  0.404 p value: 0.018
Start date: 25/03/2022

End date: 26/04/2022

Distribution of cases

* = cases with gestation known, 7 = caseswith estimated gestation

Tick marks for the 1< of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group.

P
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Source: JRC-EUROCAT Central Registry

In Paris, there were 5 cases over 17 days (expected number of cases = 0.406). Conclusion: Data
quality issues found to explain cluster.

Figure 22. Cluster of vascular disruption anomalies detected in Paris

Paris (FR)

Anomaly subgroup Vascular disruption anomalies

Cluster type: Cluster by date of conception

Date range: Clusters between 01/01/2019 and 31/03/2023

Most significant cluster

Number of cases: 5 Expected number of cases:  0.406 p value: 0.038
Start date: 25/02/2022

End date: 14/03/2022

Distribution of cases

* = cases with gestation known, ? = cases with estimated gestation

Tick marks for the 1= of each month.

Thick line represents span of most significant cluster, thin lines indicate span of cases of the same cluster group
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Source: JRC-EUROCAT Central Registry
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2.5.18. Summary of cluster investigations

Table 2. Details of the clusters detected and outcomes of local registry preliminary investigations.

Anomaly Registry No of cases | Expected | p- Valid Length of Classification of explanation

in the cases value | cases' cluster

cluster (days)
Anencephaly and Tuscany 5 0.567 0.043 | 16 54 Data quality issues found to explain cluster
similar
Severe microcephaly | French West Indies 6 0.903 0.012 10 139 No report
Arhinencephaly / Milan Metropolitan 15 55 0.007 | 19 448 Excess of cases confirmed, no further investigation
holoprosencephaly Area proposed other than further surveillance
Septo-optic Paris 6 1212 0.015 8 234 Data quality issues found to explain cluster.
dysplasia
Spina Bifida Emilia Romagna 5 0.329 0017 | 34 14 Excess of cases confirmed, no further investigation

proposed other than further surveillance

Anotia and atresia/ | Tuscany 5 0.776 0011 |7 171 Excess of cases confirmed, no further investigation
stenosis / stricture proposed other than further surveillance
of external auditory
canal
Single ventricle Brittany 9 23 0.033 16 222 Data quality issues found to explain cluster.
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Anomaly Registry No of cases | Expected | p- Valid Length of Classification of explanation
in the cases value | cases' cluster
cluster (days)
D-TGA Milan Metropolitan 18 6.584 0.024 | 37 275 Apparent cluster with cause for concern, further
Area investigation on-going.
VSD Paris 38 16.712 0.049 | 324 79 Increase in cases, due to changes in clinical and reporting
practices
ASD French West Indies 41 21.945 0.009 | 67 448 Increase in cases, due to changes in clinical and reporting
practices
Wales 10 173 0.02 61 61 Data quality issues found to explain cluster.
Pulmonary valve Brittany 6 0433 0.013 | 96 6 Cluster associated with multiple pregnancy occurrence.
stenosis
French West Indies 14 4108 0.006 | 23 276 Increase in cases, due to changes in clinical and reporting
practices
Coarctation of aorta | Northern Netherlands 9 2617 0013 |11 3 Excess of cases confirmed, no further investigation
proposed other than further surveillance
Ano-rectal atresia or | Emilia Romagna 8 1.062 0.009 | 27 60 Cluster associated with etiologic heterogeneity.
stenosis
Omphalocele French West Indies 5 0916 0019 |7 212 Excess of cases confirmed, no further investigation
proposed other than further surveillance
Reunion Island 8 1173 0.02 35 51 Cluster associated with etiologic heterogeneity.
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Anomaly Registry No of cases | Expected | p- Valid Length of Classification of explanation
in the cases value | cases' cluster
cluster (days)
Limb Reduction Milan Metropolitan 14 2785 <0.001 | 48 89 Cluster associated with etiologic heterogeneity.
Defect Area
Polydactyly French West Indies 44 14.903 <0.001 | 67 344 Increase in cases, due to changes in clinical and reporting
practices
Milan Metropolitan 19 6.014 0.038 106 87 Apparent cluster with cause for concern, further
Area investigation on-going.
Vascular disruption Hainaut 5 0404 0.018 19 32 Data quality issues found to explain cluster.
anomalies
Paris 5 0.406 0.038 | 35 17 Data quality issues found to explain cluster.

Source: JRC-EUROCAT Central Registry

! Period 2019-2023

24




Table 3. Summary of cluster investigations

. . Number of

Conclusions concerning clusters
Clusters

Apparent cluster with cause for concern, further investigation on-going. 2
Cluster associated with etiologic heterogeneity, changes in inclusion criteria, diagnosis, familial or twin recurrence. No further investigation 4
proposed other than further surveillance.
Excess of cases confirmed, but no further investigation proposed other than further surveillance. 5
Increase in cases, due to changes in clinical and reporting practices (e.qg. increasing use of invasive prenatal diagnostic procedures, improvements 4
in prenatal ultrasound detection rates, change in reporting practices). No further investigation proposed other than further surveillance.
Data quality issues found to explain cluster. No further investigation proposed other than further surveillance. 6
No report of preliminary investigations sent to Central Registry. Clusters to be investigated at local level only. 1

Source: JRC-EUROCAT Central Registry
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3. Pan-European trends

EUROCAT performs annual statistical monitoring for pan-European trends on 94 anomaly subgroups
(see Annex 1). An overview of the ten yearly trends for each anomaly is reported annually and
investigated in greater detail every two years.

The pan-European trend analysis was carried out for the time period 2014-2023. The analysis
included data from 23 full member registries (see Annex 2). The inclusion criteria for the registries
were as published before (EUROCAT, 2025b).

Figure 23. Ten-year trends for all congenital anomalies from 2014-2023 (part 1).

Anomaly

Pan-Europe Increasing Trends
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VATER or VACTERL association 1

Congenital hydronephrosis including ureter obstruction 1
Unilateral renal agenesis 1

Sirenomelia 1 I

Respiratory anomalies 1

Corrected transposition of great arteries (L-TGA) 1
Abdominal wall defects 1

Laterality anomalies 1

Genetic disorders {

Atresia of bile ducts 1 I

Agenesis of corpus callosum 1
Ano-rectal atresia or stenosis 1
Down syndrome or trisomy 21 1
Diaphragmatic hernia 1
Vascular disruption anomalies 1

ETTTTT TTTIT TTTTTT I
TTELTTL 1] illlili l 1 l i

Severe congenital heart defects {

10% No 10% 20% 30% 40%
Decrease Change Increase

Average Annual Change in Prevalence

Source: JRC-EUROCAT Central Registry
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Figure 24. Ten-year trends for all congenital anomalies from 2014-2023 (part 2).

Anomaly

Pan-European Decreasing Trends

Ventricular septal defect q

Posterior urethral valve {

Teratogenic syndromes resulting in major malformations 4
Congenital Heart Defects 1
Oesophageal atresia with or without trachea-oesophageal fistula 1
Tetralogy and pentatology of Fallot 4
Ducdenal atresia or stenosis 1

Neural Tube Defects {

Nervous system anomalies 1

All anomalies 1

Congenital cataract 4

Bilateral renal agenesis including Potter sequence 1
Limb anomalies 1

Spina Bifida q

Anophthalmos or microphthalmos
Craniosynostosis 1

Ear, face and neck anomalies q
Indeterminate sex 1

Coarctation of aorta {

Eye anomalies {

Limb reduction defects (LRD) {

Bladder exstrophy and or or epispadia 1
Anotia and atresia or stenosis or stricture of external auditory canal {
Cleft lip with or without cleft palate {
Oro-facial clefts q

Anencephaly and similar q

Cleft palate 1

Skeletal dysplasias

Complete transposition of great arteries (D-TGA) 4
Hypoplastic right heart (HRHorHRHS) 1
Pulmonary valve stenosis 1

Genital anomalies

Aortic atresia or interrupted aortic arch 1
Choanal stenosis or atresia 1
Gastro-intestinal anomalies 1
Hydrocephaly 4

Pierre Robin sequence {

Longitudinal preaxial LRD
Hypospadias 1

Anomalies of intestinal fixation 1
Gastroschisis 1

Single ventricle 1

Longitudinal postaxial LRD 1

Common arterial truncus {
Hirschsprung's disease 1

Ebstein’s anomaly {

Triscuspid atresia and stenosis 1

Atrial septal defect q

Syndactyly 1

Annular pancreas 4

Congenital glaucoma {

PDA as only CHD in term infants
Severe microcephaly q

Hip dislocation

Prune belly syndrome 4 I 1

Anophthalmos q I

Valproate syndrome f i

30% 20% 10% No 10%  20%  30%
Decrease  Change Increase

Average Annual Change in Prevalence

T _|__|_J_J-L INES LJ_ -Ll_L_L == J—J__LLLJ‘lJ‘l_L_Ll-L*#_LLLLLJ-_Ll

TII{ ITT[TTITTIIIITIIITIIITTTIIITTTITTTITTTTTTTTTTTITT

1

Source: JRC-EUROCAT Central Registry
The prevalence of all non-genetic congenital anomalies was stable over the ten years. There were

statistically significantly increasing trends for 5 congenital anomaly subgroups and decreasing
trends for 8 subgroups.
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Table 4. Summary of increasing trends

Anomaly subgroup (Previous years detected)

Average Annual Change in
Prevalence (95%Cl)

Longitudinal central LRD (split hand and split foot)

5.1% (95% Cl 4.6% to 5.6%)

Lobulated, fused and horseshoe kidney and ectopic kidney (2022,
2023)

4.0% (95% Cl 0.0% to 8.0%)

Aortic valve atresia / stenosis

3.5% (95% Cl 0.2% to 6.99%)

Patau syndrome / T13 (2023, 2024)

3.2% (95% ClI 0.5% to 6.1%)

Corrected transposition of great arteries (L-TGA) (decreasing in 2024)

0.6% (95% Cl 0.2% to 1.1%)

Source: JRC-EUROCAT Central Registry

Table 5. Summary of decreasing trends

Anomaly subgroup (Previous years detected)

Average Annual Change in
Prevalence (95%(CI)

Cleft lip with or without cleft palate

-1.5% (95% CI -2.8% to -0.1%)

Oro-facial clefts (2023)

Overarching subgroup

Gastro-intestinal

Overarching subgroup

Hypospadias? (2024)

-1.9% (95% Cl -3.7% to -0.19%),
p=0.037

Hirschsprung’s disease

-3.5% (95% Cl -6.8% to -0.1%)

Syndactyly

-4.1% (95% CI -6.7% to -1.5%)

Severe microcephaly (2022, 2023, 2024)

-4.5% (95% Cl -8.4% to -0.6%)

Hip dislocation (2022, 2023, 2024)

-4.6% (95% Cl -8.7% to -0.2%)

Source: JRC-EUROCAT Central Registry

2 It is planned that the decreasing trend for hypospadias will be investigated in detail in next year’s report.
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4. Conclusions

The present report describes the results of the statistical analysis performed centrally on data for
the birth years 2014-2023. Where available, the outcome of the preliminary investigations
conducted by registries are also presented.

This is the first detailed cluster investigation that has included births conceived during the period of
the COVID pandemic in Europe. Over the previous ten-year period (2012 — 2021) on average three
clusters requiring further surveillance were identified each year. Therefore, it is reassuring that
there were only two clusters of concern (transposition of great arteries and extra thumbs) identified
during this period.
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Abbreviations

List of abbreviations and definitions

Definitions

ASD

CHD

Cl

DNA

DORV

GA

HRH

ICD10

ICD10-BPA

LRD

PDA

TOPFA

VSD

Atrial Septal Defect

Congenital Heart Defects

Confidence Interval

Desoxyribose Nucleic Acid

Double Outlet Right Ventricle

Gestational Age

Hypoplastic Right Heart

International Classification of Disease, 10™" Revision

ICD10 - British Paediatric Association (Paediatric Adaptation
of ICD-10)

Limb Reduction Defects
Patent Ductus Arteriosus
Termination of Pregnancy for Fetal Anomaly

Ventricular Septal Defect
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Annexes

Annex 1. Congenital anomaly subgroup inclusion list

The EUROCAT congenital anomaly subgroups are defined in EUROCAT Guide 1.5, Chapter 3.3
(EUROCAT, 2025a), and are analysed in the following ways:

— Prevalence: in the tables available on the EUROCAT website 3, prevalence is available by
outcome of pregnancy, by registry and year (not presented in the current report). Prevalence
for All cases and Cases excluding genetic conditions is calculated separately.

— Trend analysis: all pregnancy outcomes are jointly considered. Genetic conditions are
excluded from the statistical monitoring (for all subgroups except Skeletal dysplasias,
Triploidy and polyploidy, Trisomy 21 / Down syndrome, Trisomy 13 / Patau syndrome,
Trisomy 18 / Edward syndrome and Turner syndrome).

— Cluster analysis: for a given subgroup all cases that occurred in the period 2018-2022.
Genetic conditions are excluded from the analysis (for all subgroups except Skeletal
dysplasias, Triploidy and polyploidy, Trisomy 21 / Down syndrome, Trisomy 13 / Patau
syndrome, Trisomy 18 / Edward syndrome and Turner syndrome).

The following table lists the subgroups that are included in the EUROCAT prevalence tables, trends
analysis and cluster analysis.

Annex 2. EUROCAT full member registries inclusion list

Pan-Europe trends Cluster monitoring
. . Included in Investigation
Included in analysis i
analysis report
No, less than 5 years of complete
Austria, Styria v y P
data
No, less than 5 years of complete
Belgium, Antwerp No, data incomplete for 2023 dyt P
ata
Belgium, Hainaut v v v
Bulgaria, Pleven v v no cluster
Croatia, Zagreb v Variation in birth population >10%
Denmark, Funen v v No cluster
No, less than 5 years of complete
France, Auvergne v dyt P
ata

3 https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence en
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Pan-Europe trends

Cluster monitoring

. ) Included in Investigation
Included in analysis i
analysis report

France, Brittany v v Not requested
France, French West Indies v v X
France, Paris v v v
France, Réunion v v v
Germany, Saxony Anhalt v Analysis not done (see chapter 2.2)
Ireland, Cork & Kerry v v No cluster

Ireland, South East

No, too low prevale

nce - under observation

Italy, Emilia Romagna v v v
Italy, Milan Metropolitan Area v v v
Italy, Trento v Not requested
Italy, Tuscany v v v
Italy, Valpadana No, data transmission late > 1 year

Malta v No, less than 5 years of complete

data
Netherlands, Northern v v v

Norway

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)

Poland, Wielkopolska

v

No, less than 5 years of complete
data

Portugal, South

No, data transmission late > 1 year

Spain, Valencian Region v v ‘ v
Spain, Navarra No, data transmission late > 1 year

Switzerland, Vaud v v ‘ No cluster
Ukraine v No, less than 5 years of complete

data

UK, E Midlands & S Yorkshire

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)

UK, Northern England

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)

UK, South West England

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)
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Pan-Europe trends

Cluster monitoring

Included in analysis

Included in Investigation

analysis report

UK, Thames Valley

No, data transmission late > 1

Analysis not done (see chapter 2.2)

year
UK, Wales v v v
UK, Wessex No, data transmission late > 1 Analysis not done (see chapter 2.2)

year

UK, West Midlands

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)

UK, Yorkshire and Humber

No, data transmission late > 1
year

Analysis not done (see chapter 2.2)
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Getting in touch with the EU

In person

All over the European Union there are hundreds of Europe Direct centres. You can find the ad-
dress of the centre nearest you online (european-union.europa.eu/contact-eu/meet-us en).

On the phone or in writing

Europe Direct is a service that answers your questions about the European Union. You can con-
tact this service:

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
— at the following standard number: +32 22999696,
— via the following form: european-union.europa.eu/contact-eu/write-us en.

Finding information about the EU

Online

Information about the European Union in all the official languages of the EU is available on the
Europa website (europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free
publications can be obtained by contacting Europe Direct or your local documentation centre
(european-union.europa.eu/contact-eu/write-us en).

EU law and related documents

For access to legal information from the EU, including all EU law since 1951 in all the official
language versions, go to EUR-Lex (eur-lex.europa.eu).

Open data from the EU

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and
agencies. These can be downloaded and reused for free, for both commercial and non-commer-
cial purposes. The portal also provides access to a wealth of datasets from European countries.
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