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ABSTRACT

Background: Globally, Down syndrome is the most common chromosomal anomaly, often co-occurring with cardiac or gastro-
intestinal anomalies. There is a lack of robust data on specific healthcare needs of children with Down syndrome compared to
children with other major congenital anomalies.

Objectives: To quantify the healthcare needs of children with Down syndrome in the first year of life compared to children with
major congenital anomalies in a large population-based cohort across Europe.

Methods: The EUROlinkCAT study was a multicentre data linkage study between congenital anomaly registries in Europe and
hospital and mortality databases. Children born between 1st January 1997 and 31st December 2014 were included. Summary sta-
tistics were used to compare differences between children (those with Down syndrome compared to all major anomalies) and re-
gions. Random-effects meta-analysis was used to pool results related to survival, need for intensive care and ventilation support.
Results: A total of 3554 children were born with Down syndrome out of 89,081 children with major congenital anomalies. The
pooled 1-year survival was 95.4%. In every region, >80% of children with Down syndrome had a hospital admission excluding

the birth admission. Hospital length of stay in the first year was higher for children with Down syndrome compared to those with
all anomalies (median: 14 versus 7 days). Despite having similar need for ventilation support (9.7% vs. 8.4%), children with Down
syndrome had higher rates of intensive care admission than all children with anomalies (24.8% vs. 13.0%).

Conclusions: There is a high need for hospital care for children born with Down syndrome in the first year of life. Future work
should continue to explore the long-term prognosis for children with Down syndrome to ensure their care needs are met.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.
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1 | Background

Congenital anomalies (conditions present at birth) are a leading
cause of child mortality and morbidity globally [1]. Every year
around 130,000 children are born in Europe with a major con-
genital anomaly [2] and they account for around 28% of deaths
in the first year of life [3]. Children with congenital anomalies
have greater healthcare needs, for example, they are known to
spend 8.8 times longer in hospital in Europe over the first year of
life (18 days vs. 2days) than children without congenital anom-
alies [4].

As of 2015, there were an estimated 419,000 people with Down
syndrome (Trisomy 21) living in Europe [5]. Around half of
children with Down syndrome also have a cardiac anomaly
and around one in 10 have gastrointestinal atresia [6]. For chil-
dren with Down syndrome, survival to age 10years is highest
when they do not have an associated cardiac or digestive sys-
tem anomaly [7]. The condition is also associated with increased
risk of other health conditions which may require hospital
admissions, for example, reduced immunity to respiratory in-
fections [8]. Both the total and live-birth prevalence of Down
syndrome have increased over time in Europe due to increasing
maternal age [9].

Children with Down syndrome have higher rates of hospitalisa-
tion and readmission, and more of their admissions are emer-
gencies compared to children without Down syndrome [10].
Furthermore, their hospital admission rates have increased
over time [10], although it is unclear if these are necessary hos-
pital admissions. Previous work has shown that children with
Down syndrome's first admission to hospital are when they
are younger and last longer than children without Down syn-
drome [11]. Of children admitted to intensive care, those with
Down syndrome have a lower disease severity on admission but
more of them require organ support than expected given their
severity of illness [12]. However, much of the previous research
has been from a single country or region and therefore was lim-
ited to small numbers of children.

This study aims to explore the healthcare needs of children born
with Down syndrome in the first year of life, focussing on length
of hospital stay, hospital admissions, surgery and intensive care
and the presence of additional cardiac and gastrointestinal
anomalies using data collected from a large population-based
cohort across Europe.

2 | Methods
2.1 | Setting

The ‘Establishing a linked European Cohort of Children with
Congenital Anomalies’ (EUROlinkCAT) project was a multi-
centre retrospective data-linkage cohort study. EUROlinkCAT
collated data from the European Network of Congenital
Anomaly Registries (EUROCAT) who were supported to link
their data on children with congenital anomalies to their hos-
pital, prescription, education and mortality information. Not
all registries that were part of EUROCAT participated in the
EUROIlinkCAT study. All those registries that were able to link

their data on births to mortality and hospital discharges were in-
cluded in this paper. The overall aim of the study was to examine
mortality and morbidity outcomes of children born with con-
genital anomalies in the first 10years of their lives. Information
on individual children was not shared with the EUROlinkCAT
team; rather, statistical analyses were run by each individual
registry, and the resulting aggregated data and analytical results
on specific topics of interest were then stored in a central results
repository in Ulster University [2]. These aggregated results
were transferred to the study team to allow for the analyses in
this paper. Definitions of length of stay, obstetric stay, and sur-
gery in the study have been published previously [13, 14].

In this study, we used the data on children born with a major con-
genital anomaly from 1st January 1997 to 31st December 2014
and followed up to 31st December 2015 from eight European
regions: Tuscany (Italy); Emilia Romagna (Italy); Finland;
Thames Valley (UK); Wessex (UK); East Midlands and South
Yorkshire (EMSY, UK); Wales and Valencian Region (Spain). We
focussed on outcomes and care provided in the first year of life.

Data are collected on all children with a confirmed diagno-
sis of a major congenital anomaly in the regions covered by
EUROIinkCAT. In this paper, we focus on the subgroup of chil-
dren who have a diagnosis of Down syndrome occurring with
or without cardiac/gastrointestinal anomalies. Information was
collated by EUROIinkCAT on children with Down syndrome's
need for hospital care, including specific procedures such as sur-
gery, and we focus on the first year after birth.

EUROIinkCAT defines a major congenital anomaly using the
definition by the World Health Organisation [15], that is, chil-
dren living with major structural changes or chromosomal ab-
normalities that result in significant medical, social or cosmetic
changes and typically require medical intervention, for exam-
ple, spina bifida, anencephaly and orofacial clefts. Children
with minor anomalies, for example, single palmar crease and
clinodactyly (curvature of the finger), were excluded from
EUROInkCAT [16].

2.2 | Statistical Analysis

We compared the Kaplan-Meier 1-year survival of children
with Down syndrome across the different regions, obtaining an
overall estimate using a random-effects meta-analysis [17] as
we had summary data for each region. The Kaplan-Meier ap-
proach was used to account for censoring due to the study pe-
riod ending 31st December 2014, meaning some children never
reached their fifth birthday, although the censoring is negligible
in this work as we have restricted the analysis to the first year.
Therefore, in this work, the Kaplan-Meier estimates are similar
to observed proportions. We present findings using a forest plot.
We also report the observed 1-year survival for children with
Down syndrome and/or congenital heart disease (CHD) and/
or gastrointestinal anomalies. The group of ‘all children with a
major congenital anomaly’ includes those with Down syndrome.

We compared selected clinical needs of all children with a major
congenital anomaly to only those children with Down syndrome
using summary statistics (total and percentages estimated using
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Kaplan-Meier to account for censoring). We compared the per-
centage of children who were admitted to hospital in the first
year of life, need for surgery, therefore, and their length of stay
in hospital outside of the birth admission. The total percentages
are estimated from a random-effects meta-analysis to allow for
variation between countries.

To estimate pooled estimates of median length of stay, we used
quantile estimation methods [18]. These methods use the re-
ported median and quartiles for each registry to select an un-
derlying parametric distribution based on the best fit of normal,
log-normal, gamma and Weibull distributions. The asymptotic
variance of the median can then be calculated, and a random-
effects meta-analysis performed [19]. We considered this for all
anomalies; Down syndrome and Down syndrome with/without
the additional presence of CHD.

Data on intensive care and ventilation were available for a
smaller subset of data due to changes in data collection proce-
dures over time in the hospital databases. All analyses for these
outcomes were therefore performed on subsets of data during
which these outcomes were reported. We considered the per-
centage of children (by all anomalies and those with Down syn-
drome) who required admission to intensive care or required
ventilation support, again pooling overall estimates using a
random-effects meta-analysis and presenting using forest plots.

2.3 | Missing Data

We were unable to impute for missing data as we did not have
individual-level data, and when the data were missing (e.g., for
intensive care data), this was at a registry level and therefore
systematically missing.

2.4 | Ethics Approval

All registries obtained ethical and other permissions for the
data linkage according to their national legislations. Ulster
University obtained ethics permission for the Central Results
Repository, which hosts the EUROlinkCAT Central Repository,
on 15th September 2017 (Institute of Nursing and Health
Research Ethics Filter Committee, Number FCNUR-17-000).

3 | Results

We obtained aggregated data related to 89,081 liveborn children
with congenital anomalies born from 1st January 1997 to 31st
December 2014 across eight European regions covering a birth
population of over 3.6 million. The largest population of children
were from Finland (n=38,324, Table 1). In total, 3554 (4.0%)
children with a diagnosis of a congenital anomaly had Down
syndrome.

For children with Down syndrome, survival at 1year was high
across all European regions, ranging from 92.7% (EMSY) to
97.3% (Emilia Romagna) (Figure 1). We obtained a pooled esti-
mate of overall survival of 95.4% (95% CI 94.3, 96.5) across all re-
gions (Figure 1). Survival was lower for children with associated

anomalies, for example, in children with CHD and a gastroin-
testinal anomaly pooled survival was 88.9% (95% CI 84.2, 93.6)
(Table S1).

3.1 | Hospitalisation and Length of Stay

For children with all anomalies, the percentage of children ad-
mitted to hospital (outside of the birth admission) ranged from
60.7% (Finland) to 96.5% (Valencian Region) (Table 1). However,
this was higher for children with Down syndrome, with all re-
gions reporting hospital admission percentages of over 80%
(Table 1).

Children with Down syndrome had a longer hospital length of
stay in the first year of life (Table 2) than children with all anom-
alies across all regions (Table 2). The median lengths of stay var-
ied from 3 days longer (Wessex) to 12days longer (Tuscany and
Finland). There were also notable regional differences between
children with Down syndrome and CHD having longer stays
than those children with Down syndrome without CHD. The
total median length of stay in the first year for these children
ranged from 15 days (Wales) to 33 days (Tuscany) (Table 2).

Overall, a slightly higher percentage of children with all anom-
alies underwent surgery than children with Down syndrome
(pooled estimate: 38.3% vs. 33.4%, Table 3). However, there were
more marked differences in individual regions; for example, in
Wessex, 48.9% of children with all anomalies required surgery
compared to 31.4% with Down syndrome.

3.2 | Need for More Advanced Care

Finally, we considered the children's need for admission to
intensive care and need for ventilation in the first year of life.
The number of children included in the intensive care analysis
was 29,383 (all anomalies) and 995 (Down syndrome), and in
the ventilation analysis, it was 41,507 (all anomalies) and 1752
(Down syndrome). In this subset of children, we observed that
the overall need for admission to intensive care was much higher
among those children with Down syndrome versus those with
all anomalies (25% vs. 13%, Figure 2) and this was true across
all regions. Both groups of children had similar levels of needing
ventilation (9% vs. 10%, Figure 2) overall although this varied by
region, for example, in Tuscany, this was 14% of children with
all anomalies and 26% of children with Down syndrome.

3.3 | Comment
3.3.1 | Principal Findings

Our study examined the healthcare needs of 3554 children liv-
ing with Down syndrome over the first year of life across eight
European regions. Survival for these children in the first year
was 95.4% overall, and consistently above 93% across all regions.
We identified high levels of hospital admissions outside of the
birth admission, and need for surgery varied across regions.
While we have limited data, our findings suggest that children
with Down syndrome were potentially admitted to intensive

30f 8

85UBD17 SUOWWIOD BAFe81D) 8|edl|dde au Aq peusenob 8Je Sso11e YO ‘8sN JO S8 104 Afeiq1 18Ul UO /8|1 UO (SUO 1 IPUOD-PUB-SLLBY W00 A3 | IMARe.q)1)BU1|UO//:SC1Y) SUORIPUOD PUe SWiS | 8U3 S *[6202/20/72] Uo Ariqiaulluo A8 |IM ‘1881 Aq 9/ TET=dd/TTTT 0T/10p/wod 8| im" Akeaq | puljuo//:SAny Wolj papeojumod ‘0 ‘9TOESIET



13653016, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/ppe.13176 by Test, Wiley Online Library on [24/02/2025]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

A_.D
<
‘9leuwInse Uﬂoo& WOIJ PapN[OXa pue paje[nd[ed Jo0N, W
*3ULI0SUS) 10J JUNOJOE 0 SAIBWINISS TN -UR[dR 2
1202 ‘0€ 19quia1dag U0 passadde ((ud~ 2ous[eadld/ejep-1ed01na/3ed01nd/na edoina-da-o1f urroyre[d-p1-na//:sdiy) 931sqom LD OUNH Y} WOIJ PAIOBIIX T, m
‘wopSury pau ‘YN QIYSYIOX YINOS pue SPUe[pI ISed ‘ASINH ([BAIIUI 9JUIPIFUOD T OSBISIP 3183y [BIIUaSu0d ‘QHD SUOHBIAIQQY wmr
(18068) 3
(676 ‘8°78) 688  (SE8T) E€SST  (#'86 ‘T°06) ‘€' %6 (6ILT) 6LST (996 ‘6°L8) ‘€°T6 ~ ($SSE)TEIE  (L'96 ‘9°SL) “T'98 15099 Y€9¢ [e10L, 5
(¥102-0107) E
uredg £
=
‘uordoy 3
(586 ‘1'98) ‘16 o) 15 20°00T (oD 1ot (S°66°6v6) ‘T8 (SSDTST  (0L6°096)'S'96  (092h) Ty 8TT UBIOUS[RA &
(8Lz11) (Z102-€007)
(916 ‘v'68) ‘€76 (6£¥) 00% ($°66 ‘S'S6) ‘€786 (¢v0) €€£C (916 ‘9°06) ‘T¥6 (289) ££9 (€726 T'16) ‘8’16 91101 LIL 3N ‘ASIWH
(¥102-¥007)
(816 ‘S'L8) ‘916 (ev20) 61C (8°86 ‘v'68) ‘L'S6 (16) S8 (€756 ‘v'68) L'C6 (F£€) vog ('06 ‘5'88) ‘5’68 (0TEP) L6LE 43 3N X9SSaM
(€T0T-S007)
3N ‘AareA
(S°€6 ‘8°¢8) ‘768 (T81) 85T ,0°00T (08) 6L (856 ‘0'68) ‘6’6 (T997) L£T 0¢6‘C16)‘TC6  (SPSE) TSHeE 0LT saurey],
(8¥¥LT) (¥107-8661)
(508 ‘8'89) 8°¥L (€12) 8ST (6'68 ‘8°78) ‘998 (6¥€) TOE (T'S8°6'8L) T'T8 (299) 09¥ (9°TLETIL)6'IL 6P 'CT 65S So[RM
(rzese) (¥10T-L66T)
(T'LLT69) ‘TEL (¢8%) Tse (T'26°6°L8) ‘T°06 (TTL) 619 #'s8TI8)‘Pe8  (S0CT) T00T  (T°19 °€09) ‘L°09 9ST¢T €56 pueurg
(¥102-8007)
Areir
‘eudewioy
(t'66 ‘8°€6) ‘9°L6 Lz ven (666 ‘6'¢6) ‘L'S6 (6L) 8L (t'66 ‘v°S6) ‘1°86 (907) z0T (S¥6°T€6) ‘6'c6  (I8€S) 1S0S T8¢ eIy
(¥102-5002)
Areir
(166 ‘L'16) ‘8796 6) 16 (€66 ‘L'88) ‘€96 ¥s) s (L'86 ‘8°76) ‘996 8v1D) €v1 O¥6‘v'C6) ‘Te6  (STTH) 8€6¢ 00¢ ‘Aueosn,
a(ID %S6) ‘% (syaarq a(ID %S6) ‘% (syaarq (IO %56) ‘% (syqaarq a(ID %56) ‘% (syaarq =(S000T) Pa13A00 (s1ea4)
2103) 2103) 1®303) 18303) uonyerndod yrarg Axsi18oyg
uorssfupe uoIssfupe uorssiwpe uoIssfupe
rendsoy rendsoy rendsoy rendsoy
dHD OU pu® dWOIPUAS Juasaxd HD pue SQWOIPUAS QuwIoIpuis umo( (duioxpuAs umo( Surpnjour)
umo( YIIm uIpry) umo YIm wIpry) YIIM UIPIIYD [[V Arewoue [e3rudduod
Jofewr © YIIM UdIPIIYD [[V
"Te3rdsoy 0} UOISSTUIPE PUB SWI0JINO ‘Snje)s A[ewoue Aq J8dA T > pagde uaIp[iydo jo oquinN | [ HTIV.L .
ks
<t



https://eu-rd-platform.jrc.ec.europa.eu/eurocat/eurocat-data/prevalence_en

One Year Survival
All Down syndrome
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Finland — 95.6 (94.3, 96.5)
Wales —O—E 93.7 (91.4, 95.4)
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Wessex —:—o— 96.3 (93.6, 97.9)
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Valencian Region

Overall <>
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FIGURE1 | One year survival of children with Down syndrome.

care units with less severe illness, indicated by higher admission
rates but similar levels of ventilation need compared to children
with all anomalies.

3.3.2 | Strengths of the Study

The major strength of our study is the population-based ap-
proach, which does not rely on records from individual hospitals
and can result in biases. Pooling standardised data from multi-
ple registries across several European countries allows for more
accurate quantification of risks of specific outcomes for children
living with Down syndrome. The included registries provide
standardised data from high-quality population-based regis-
ters who are all members of EUROCAT and follow a consistent
approach to coding. Each register includes cases of congenital
anomalies occurring in live births, stillbirths, termination of
pregnancy for foetal anomaly and late miscarriage. This study
relied on the successful linkage of children with their healthcare
data, which has been shown in previous EUROlinkCAT stud-
ies to be high (>95%) and similar for children with congenital
anomalies and those without in the wider project [4]. Pooling
data from a number of registries across several European re-
gions have enabled the association of additional anomalies with
Down syndrome to be explored.

3.3.3 | Limitations of the Data

We were unable to undertake any analysis on an individual
level and were restricted to the analyses we were able to per-
form on aggregated data. We were unable to account for any
potential confounders (e.g., preterm birth) due to not having
child-level data. However, a strength of our work is that we
used appropriate statistical approaches, including random-
effects meta-analysis, to pool results. We could not compare
children with Down syndrome to a group that did not include
Down syndrome, as the primary aim of EUROlinkCAT was to
describe outcomes for children with specific congenital anom-
alies as a whole (comprising children with isolated anom-
alies as well as those with associated anomalies). However,
because Down syndrome makes up a small percentage of all

congenital anomalies, the comparison is approximately that of
two distinct groups (children with Down syndrome make up
~4% of the overall congenital anomaly group). We also had a
substantially reduced sample size when considering need for
intensive care and ventilation as data on these outcomes were
only available for a restricted number of years for several reg-
istries due to changes in local data collection procedures over
time. We could not consider the coexistence of other anoma-
lies and we were unable to explore the reasons for the need for
intensive care admission or need for ventilation. This could
relate to their heart condition (for those who have them) or
being at increased risk of other complications such as respira-
tory conditions.

3.3.4 | Interpretation

While overall survival was around 95%, this was lower when
considering children with additional structural anomalies. For
those children who also had CHD and a gastrointestinal anom-
aly, survival was 89%. Other research has shown that the prob-
ability of survival is substantially lower in children with Down
syndrome and CHD compared to matched controls from the
general population and compared to children with only CHD
[20]. This demonstrates the added complexity of living with mul-
tiple lifelong health conditions as a child and into adulthood, the
numbers of which have been increasing over time [21].

In all children with Down syndrome, we observed an overall
hospital admission rate of 88%, similar to that seen in previous
research from Scotland which observed a hospitalisation rate
of >90% which had increased slightly over time [10]. The high
hospitalisation rate we observed was lower for those children
with Down syndrome without CHD, but it still remained above
80%, consistently higher than for all children with congenital
anomalies.

The median length of stay in hospital in the first year of life was
consistently higher for children with Down syndrome compared
to those children with all anomalies across all regions. The
median total length of hospital stay ranged from 3 days longer
(Wessex) to 12days (Finland and Tuscany). This is similar to
other research which has shown that children with Down syn-
drome are admitted at a younger age and have longer inpatient
stays than children without Down syndrome [11]. We were able
to compare children with Down syndrome with CHD and those
without CHD and this demonstrated that much longer lengths
of stay were seen in children with Down syndrome and CHD
(23days vs. 9days).

Variations in surgery across regions may have resulted from
variations in termination rates due to differences in prena-
tal screening practice. For example, first-trimester ultrasound
screening is more likely to pick up foetuses with CHD which
may lead to a termination of the pregnancy. Therefore, if such
screening occurs, the proportion of live births with CHD may be
lower than in regions without this screening.

Our finding that children with Down syndrome were potentially
admitted to intensive care units with less severe illness may reflect
a cautious approach to their care such as following surgery where

50f 8

85UBD17 SUOWWIOD BAFe81D) 8|edl|dde au Aq peusenob 8Je Sso11e YO ‘8sN JO S8 104 Afeiq1 18Ul UO /8|1 UO (SUO 1 IPUOD-PUB-SLLBY W00 A3 | IMARe.q)1)BU1|UO//:SC1Y) SUORIPUOD PUe SWiS | 8U3 S *[6202/20/72] Uo Ariqiaulluo A8 |IM ‘1881 Aq 9/ TET=dd/TTTT 0T/10p/wod 8| im" Akeaq | puljuo//:SAny Wolj papeojumod ‘0 ‘9TOESIET



TABLE 2 | Length of hospital stay in the first year of life (excluding initial birth admission) (days).

Length of stay Length of stay Length of stay in Length of stay in
in hospital for in hospital for hospital for children  hospital for children
children with all children with with Down syndrome with Down syndrome

anomalies, median

(25th, 75th)

Down syndrome,
median (25th, 75th)

and CHD present,
median (25th, 75th)

and no CHD, median

(25th, 75th)

Tuscany, Italy 7@3,21) 19 (7, 43) 33 (16, 79) 11 (6, 22)
Emilia Romagna, Italy 8(3,21) 14 (5, 31) 31 (17, 54) 7 (4,18)
Finland 7(3,21) 19 (8, 41) 23 (11, 50) 12 (4, 26)
Wales 6(2,18) 11 (3, 28) 15 (5, 36) 6 (2, 16)
Thames Valley, UK 7(@3,21) 12 (5, 24) 21 (10, 39) 9(4, 19)
Wessex, UK 9 (3,25) 12 (6, 26) 24 (13, 45) 9 (4,21)
East Midlands & South 7(3,25) 15 (6, 35) 31 (17, 62) 9(4,21)
Yorkshire, UK

Valencian Region, Spain 9(3,23) 17 (7, 31) 18 (8, 32) 15(5,29)
Overall median and 95% CI 7(7,8) 14 (12, 17) 23 (19, 28) 9(8,11)

of median

Abbreviations: CHD, congenital heart disease; UK, United Kingdom.

TABLE 3 | Number of children who underwent surgery in the first year of life for those with Down syndrome and all anomalies.
Children with all anomalies Children with Down syndrome
requiring surgery requiring surgery
Total Total Total Total children
children children children with Down
with all needing with down syndrome
Registry anomalies surgery % (95% CI) syndrome needing surgery % (95% CI)
Tuscany, Italy 4225 1315 31.1(29.7, 32.5) 148 53 35.8(28.1,44.1)
Emilia Romagna, 5381 1998 37.1(35.8,38.4) 206 62 30.1(23.9, 36.7)
Ttaly
Finland 38,324 10,391 27.1(26.7,27.6) 1205 421 34.9(32.2,37.8)
Wales 17,448 7417 42.5(41.8, 562 246 43.8 (39.7,48.0)
43.2)
Thames Valley, UK 3845 1741 45.3(43.7,46.9) 262 67 25.6 (20.4, 31.3)
Wessex, UK 4320 2111 48.9 (47.3,50.4) 334 105 31.4(26.5, 36.7)
EMSY, UK 11,278 4745 42.1 (41.1, 43.0) 682 245 35.9 (32.3,39.7)
Valencian Region, 4260 1365 32.0 (30.6, 155 43 27.7 (20.9, 35.5)
Spain 33.5)
Total 89,081 31,083 38.3(32.0, 3554 1242 33.4(29.6, 37.3)
44.5)

Abbreviation: EMSY, East Midlands and South Yorkshire.

other children might be cared for in lower-level environments,
children with Down syndrome may be admitted to intensive care.
This reflects previous work where children with Down syndrome
had potentially higher than expected organ support given their
disease severity [12]. This is important for families and healthcare
professionals to explore further as admission to intensive care is

not without risks including being traumatic for families [22, 23]
when other settings may have been as or more appropriate to
provide care. However, these findings should be interpreted with
caution as data quality is likely to be poorer for these variables
and collection may vary across regions. We also do not know the
reasons for the child's admission to intensive care.
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All anomalies need for ICU

Down Syndrome need for ICU

Registry Percentage (95% Cl) Registry Percentage (95% Cl)
[ [
Tuscany L 25.6 (24.3, 27.0) Tuscany | - 42.6 (35.1, 50.9)
1 1
Emilia Romagna * 123 (11.5,13.2) Emilia Romagna - 15.0(10.8, 20.7)
1 [
Finland . 13.7 (13.1, 14.3) Finland I 37.5(32.2,43.3)
I |
Thames Valley — 15.8 (9.1, 26.8) Thames Valley +—-) 50.0(19.6,88.9)
I I
Wessex - | 6.2 (4.3,9.0) Wessex —_— 20.0 (10.1,37.4)
I I
East Mids & S York - : 6.5 (5.6, 7.6) East Mids & S York - : 11.7 (7.5, 17.9)
Valencian Region 0| 11.7 (10.8, 12.7) Valencian Region - : 12.9 (8.5, 19.3)
Overall O 11.9 (8.6, 16.4) Overall <> 23.1(15.2, 35.1)
1 1
1 1
1 1
I LI T T LI T
1 5 10 20 50 1 5 10 20 50
All anomalies need for ventilation Down Syndrome need for ventilation
Registry Percentage (95% Cl) Registry Percentage (95% Cl)
Tuscany L. 143 (13.2, 15.3) Tuscany | % 257(194,335)
Emilia Romagna : L 11.3 (10.5, 12.2) Emilia Romagna :+ 13.1 (9.2, 18.5)
Finland . : 25(2.2,2.8) Finland —— : 45(2.6,7.6)
Wales 0: 5.7(5.2,6.2) Wales -0‘]- 7.5(5.1,11.0)
Thames Valley - 6.9 (6.1,7.8) Thames Valley — 6.1 (3.6, 10.3)
I |
Wessex . 53(4.6,6.1) Wessex — 3.5(1.8,6.5)
I |
East Mids & S York [ 12.3 (11.6, 13.0) East Mids & S York | 13.4 (10.6, 16.8)
I |
Valencian Region . 9.2(8.3,10.1) Valencian Region — 9.0 (5.5, 14.8)
Overall o) 7.4(5.1,10.8) Overall <> 8.9 (5.8, 13.8)
1 1
I I
1 1
T T T T T T T T T T
1 5 10 20 50 1 5 10 20 50

FIGURE2 | Need for admission to intensive care or required ventilation in the first year of life.

4 | Conclusions

There is a high need for hospital care for children born with
Down syndrome in the first year of life, but we found indica-
tions that this care may not always be in the most appropriate
location. It is important that information about the care pathway
from antenatal diagnosis to 1year of age is shared with families.
Future work should continue to explore the long-term progno-
sis for children with Down syndrome to ensure their care needs
are met.
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