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Abstract:
Recommendations for the neurodevelopmental 
follow-up assessments of high-risk newborns in 
Switzerland were first published in 2014. Since that 
time, clinical advancements and new scientific evi-
dence have necessitated an adaption of the at-risk 
groups, and the clinical proceedings. Meanwhile, high-
risk newborns in the context of these guidelines are 
children who were born extremely preterm (before 
28  weeks gestational age), with a congenital heart 
defect (CHD), requiring open-heart surgery in the first 
year of life, or who developed a moderate to severe 
hypoxic ischemic encephalopathy (cooled or not 
cooled) during the first hours of life. This paper pre-
sents an update of the 2014 recommendations for rou-
tine neurodevelopmental follow-up assessments of 
high-risk newborns in Switzerland. It is endorsed by 
SwissPediatrics, the Swiss Society of Neonatology, 
and the Swiss Society of Developmental Pediatrics. 

ABBREVIATIONS
BSID-III: Bayley Scales of Infant Development, 3rd edi-
tion, CHD: Congenital Heart Disease, CP: cerebral 
palsy, EP: extremely preterm, FU: Follow-up, GA: ges-
tational age, HIE: hypoxic-ischemic encephalopathy, 
K-ABC II: Kaufman Assessment Battery for Children, 
2nd edition, ND: neurodevelopment, SES: socioeco-
nomic status, Swiss ORCHID: Swiss Outcome Regis-
try for CHIldren with severe congenital heart Disease, 
SwissNeoNet: Swiss Neonatal Network & Follow-Up 
Group, VP: very preterm, ZNA-2: Zurich Neuromotor 
Assessment, 2nd Edition.
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Introduction

Background
The benefits of standardized developmental surveil-
lance and screening of high-risk newborns are to 
ensure early detection of developmental delay, to 
provide parental counselling, and to guarantee quality 
control and monitoring with the aim to improve neo-
natal care(1,2). In Switzerland, family pediatricians and 
general practitioners in private practice are the main 
providers of developmental and preventive health 
screening for the general population of children. The 
recommendations of the Swiss Society of Pediatrics 
regarding screening are comparable to the guidelines 
of the American Academy of Pediatrics(3). International 
guidelines also emphasize the need for evidence-
based programs of developmental surveillance for 
children at higher risk of disability, including children 
born prematurely(4), with congenital heart disease 
(CHD)(5) or after suffering from hypoxic-ischemic 
encephalopathy (HIE)(6). With increased survival rates 
for all three patient groups associated with excellent 
neonatal, intensive care and surgical technique, the 
focus has shifted towards improving outcome and 
reducing long-term morbidity. Therefore, it is manda-
tory for tertiary centers in most developed countries 
to provide a neurodevelopmental follow-up (FU) pro-
gram for their at-risk patients(7,8).

The national registry of high-risk newborns and 
its follow-up program (Swiss Neonatal Network & 
Follow-Up Group [SwissNeoNet]) was started in the 
year 2000, and a first version of the Swiss guidelines 
was published in 2014(9). This is thus an update of 
these recommendations. Among infants with high 
neurodevelopmental risk, the three most prevalent 
groups are included in this national registry and 
followed-up according to standardized protocols. 
Nevertheless, children at risk not included in the reg-
isters are also offered developmental follow-up.

Target populations

Children born preterm
In Switzerland, 6,3 % of babies were born preterm 
(gestational age [GA] < 37 weeks) in 2022, with sub-
groups of 0,6 % very preterm (VP, 280/7–316/7 weeks), 
and 0,4 % extremely preterm (EP, 22–276/7  weeks) 
born children, which is in the lower range of available 
international data(10). Over the last decades, mortal-
ity and severe morbidity of children born EP has dra-
matically declined, but the rate of neurodevelopmen-
tal sequelae has remained high(11). Specific develop-
mental problems, such as motor impairments, 
visuospatial problems, cognitive impairments, atten-
tion deficit hyperactivity disorder, or autism spectrum 
disorder have been reported at much higher preva-
lences than in the general population, ranging from 
15 % (developmental language disorder) to 50 % (ex-
ecutive function deficits)(12–14).

Among children born EP, around 20 % survive 
without any neurodevelopmental impairment(15). In line 

with international studies, a Swiss cohort of children 
born in 2006 before 30  weeks of gestation had a 
mortality rate of 30 % (24 % were EP, and 6 % VP). 
At the age of five to six years, 20 % of the survivors 
had a mild cognitive impairment (defined as IQ 70–84) 
and 3,5 % a moderate to severe cognitive impairment 
(defined as IQ < 69)(16). A characteristic cognitive and 
behavioral profile seems to emerge in children born 
preterm, even without major brain lesions, with 55 % 
of all children having difficulties in multiple domains. 
Recent publications show that in a population of VP 
children at the age of five years old, 45 % reported no 
difficulties, the remainder had difficulties in multiple 
domains, such as cognition, language, motor coordi-
nation, executive functions, attention, social adapta-
tion and behavior, isolated or combined(17).

Children with hypoxic ischemic encephalopathy
Perinatal asphyxia due to maternal or fetal causes may 
lead to a lack of cerebral oxygenation and to hypoper-
fusion, with the clinical picture of hypoxic-ischemic 
encephalopathy (HIE) in the newborn(18). HIE affects 
around 1 to 3 of 1000 live births in high-income coun-
tries and is a major cause of neonatal death (9 % of 
deaths before 5 years of age) and adverse neurodevel-
opmental outcome, such as dyskinetic CP, epilepsy, or 
hearing impairments(19,20). In middle- and low-income 
countries, the incidence is even higher. Since the in-
troduction of therapeutic hypothermia as a neuro
protective treatment, the rate of death and severe 
disability after HIE has dramatically declined(19,21,22). 
Nevertheless, despite therapeutic hypothermia the sur-
vivors present with more neurodevelopmental impair-
ments at school-age than healthy controls, which may 
affect the development of intelligence, language, mem-
ory, motor skills and behavior(23,24). Children with mild 
HIE, who are not treated with therapeutic hypothermia, 
may also have a higher rate of neurodevelopmental im-
pairments compared to healthy controls(20).

Current therapeutic trials of potential neuro
protective drugs have failed to show benefits (e.g., 
erythropoietin, allopurinol, cannabinoids)(25,26). There-
fore, more research on additional neuroprotective 
interventions is needed and ongoing.

Children with Congenital Heart Disease
The number of children and adults growing up with 
CHD in Switzerland is increasing steadily(27). The an-
nual incidence ranges from 0,8 % to 1,2 %(28). After 
more than three decades of medical advances with 
improved cardiac, surgical, and intensive care treat-
ment of children with severe CHD, the overall survival 
rate has improved significantly, and more than 90 % 
of patients treated for CHD survive into adulthood. 
Nevertheless, children with severe CHD are at risk for 
neurodevelopmental impairments(29), which in turn 
affects social integration and participation(30). A con-
sistent pattern of global developmental impairments 
has been described in the first two to three years, with 
motor delays and neuromotor abnormalities being 
more prominent than intellectual and language im-
pairments(31–33). However, school-aged children, 
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adolescents and adults with CHD also show long-term 
neurocognitive impairments(29), affecting all develop-
mental domains, in particular executive functions(34) 
which lead to school and educational difficulties, and 
can impact professional careers and quality of life. In 
response to the increased risk for neurodevelopmental 
impairment in patients with CHD, the Cardiac Neuro
developmental Outcome Collaborative (CNOC) has 
published recommendations for the neurodevelopmen-
tal evaluation of this population(5,35,36). For Switzerland, 
corresponding recommendations and the national 
«Outcome Registry for Children with severe congeni-
tal heart Disease» (ORCHID) exist since 2019(37).

With these different risk factors, often the early 
impairments persist into later childhood, adolescence 
and beyond and new difficulties emerge as academic 
and psychosocial demands increase, even if early 
development has been within the normal range («grow-
ing into deficit»)(31,38–40). Deficits often tend to be mild 
to moderate but likely lead to cumulative functional 
impairments resulting in increased use of special 
education and therapeutic services(11,39,41). Although a 
«typical» picture of overall cognitive and behavioral 
phenotypes has been described in all three at-risk 
groups, the individual neurocognitive long-term out-
come varies considerably between children(42–45).

Benefits of early detection of children and 
families in need of support

Early interventions
There is extensive literature on the importance of 
interventions for infants with developmental risks, or 
impairments in early childhood(46–49). Children diag-
nosed with developmental delay have better health 
and educational outcomes if detected and treated 
early in life(50,51), parental stress can be significantly 
reduced(52,53), and intervening early even offers eco-
nomic benefits for society(18,54,55). Therefore, optimal 
care for patients with developmental delay aims at 
initiating support early in live(56), which can only be 
achieved by screening children at risk and early 
detecting affected children(57). Later, also other forms 
of support (i.e., integration aides, social work, etc.), 
therapies (e.g., occupational therapy, psychotherapy, 
etc.), or special schooling can be needed.

Parental counseling by health care 
professionals
Early detection of children’s challenges is crucial in 
pediatric counseling because it allows for timely in-
tervention and support, minimizing the potential long-
term impact on a child’s well-being. Identifying devel-
opmental difficulties early enables parents to access 
resources, therapeutic interventions, and guidance, 
fostering healthier development and stronger parent-
child relationships. Proactive engagement at an early 
stage also enhances the likelihood of successful out-
comes in addressing and managing potential con-
cerns. Furthermore, parents highly appreciate being 
counselled on their children’s development and pos-
sible measures of support(46,58).

Improvement and surveillance of quality of care
Beside early detection of children with developmen-
tal delay, standardized data collection in a register of 
at-risk children allows national and international 
comparisons of treatment strategies or outcome and 
is therefore an important tool for quality assurance 
and benchmarking. On this basis, the SwissNeoNet 
has also helped to improve neonatal care(59,60). Fur-
thermore, political or societal decisions should be well 
founded, and based on high quality data.

Development of new therapeutic interventions
New therapeutic interventions benefitting high-risk 
newborns are usually developed using randomized 
clinical trials. For safety reasons, these trials require 
long-term outcome results to ensure that the tested 
interventions, often new drugs, are more beneficial 
than harmful(61). Postnatal systemic steroids to reduce 
bronchopulmonary dysplasia in very preterm infants 
have for instance been associated with an increase 
in cerebral palsy which could have been avoided with 
more rigorous long-term observation of the trials(62). 
However, because of the low economic importance 
of neonatal research, neonatology is largely depend-
ent on sponsor-initiated research with limited funds. 
A follow-up program existing for clinical reasons and 
an existing data registry thus also foster developing 
safer new inventions for children at high risk for ad-
verse outcome.

Purpose of the follow-up examinations of 
high-risk newborns in Switzerland
The purpose of follow-up assessments within the 
Swiss Neonatal Network & Follow-Up Group (Swiss-
NeoNet*) therefore is to provide early detection of 
neurodevelopmental impairments in high-risk children 
using standardized assessment tools(63,64). This allows 
for early interventions and facilitates parental coun-
seling. The SwissNeoNet and Follow-up group pub-
lished the aims of this network in 2014(9). In the mean-
time, inclusion criteria and assessments methods have 
changed, justifying this update of national guidelines. 
It summarizes the current standards for follow-up 
assessments, which were established in Switzerland 
in 2006, and since are adapted as needed in the bi-
annual network meetings of the SwissNeoNet. They 
document a consensus on best ways to conduct 
follow-up assessments on high-risk infants in Switzer-
land. However, the standards also respect regional 
differences and describe purpose, location, content, 
follow-up ages, and recruiting strategies. The network 
monitors the most important outcome variables, 
relates them to neonatal care, and compares them 
between units, thus enabling the detection of poten-
tial areas of quality improvement(63,64).

Methods

Aims and purpose
On the initiative of the Swiss centers providing 
level-III neonatal care and developmental surveil-
lance, the SwissNeoNet was founded in 1996 to sys-
tematically report mortality, morbidity, and neurode-

 *https://swissneonet.ch
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velopmental outcome of high-risk newborns in a na-
tional register. The aim was to provide standardized, 
continuous follow-up assessments of high-risk new-
borns across Switzerland, and enter the data into a 
register, which allowed for comparisons between 
centers, but also with internationally available out-
come data to improve the quality and efficiency of 
medical care for specific high-risk newborns(63,64). The 
scope of the FU program has since been extended 
to children born with HIE in 2011(64), and CHD in 
2019(37). By registering neurodevelopmental outcome 
within SwissNeoNet, epidemiological data is gath-
ered which allow for nationwide, population-based 
information on outcome in all three at-risk popula-
tions. The history, purpose, structure and achieve-
ments of SwissNeoNet have just recently been de-
scribed in a review by Adams et al(64). The network 
has a threefold responsibility: clinical (i.e., to offer 
early detection and treatment), monitoring (out-
comes and treatments), and quality control in all 
three at-risk populations. In addition, it fosters 

collaborative research on a national and international 
level. SwissNeoNet thus maintains and improves the 
quality and safety of medical care for these high-risk 
newborn infants. Furthermore, a broad body of liter-
ature has been published based on the joint data col-
lection, proving its clinical value(16,42,58,65–73).

Registry design and inclusion criteria
The data collected by the members of the network are 
entered into a state-of-the-art population-based 
secure online registry for high-risk newborns in 
Switzerland. It provides the basis for both research 
and quality control. The registry includes clinical, 
surgical, and neurodevelopmental variables, and has 
been presented to the cantonal Ethics committees 
(Neonet&HIE: PB_2016-02299; ORCHID: Req-2019-
00089). The registry holds continuous standardized 
population-based data for extremely preterm born in-
fants since 2000 (initially also including very preterm 
born infants), for term infants with HIE since 2011, 
and for CHD patients since 2019. SwissNeoNet col-

Figure 1: Standard FU-schedule, and data collection for SwissNeoNet
Schematic illustration of routine follow-up appointments. High-risk newborn child: Preterm birth < 28 weeks’ gestation, hypoxic 
ischemic encephalopathy (cooled or not cooled) with Sarnat score >1 or Thompson score >=7, born with severe congenital heart 
disease requiring bypass surgery within the first six weeks of life. NICU: Neonatal Intensive Care Unit, FU: Follow-Up, SwissNeo-
net: Swiss Neonatal Network & Follow-Up Group, Bayley III: Bayley Scales of Infant Development, 3rd edition, SES: socioeconomic 
status, K-ABC II: Kaufman Assessment Battery for Children, 2nd edition, ZNA 2: Zurich Neuromotor Assessment, 2nd edition.

High-risk newborn child

NICU or neonatology assigns to 
FU-center close to patient’s home
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lects routine neurodevelopmental FU for all children 
that meet the following inclusion criteria:

	•Preterm birth < 28 weeks’ gestation

	•Hypoxic ischemic encephalopathy with a Sarnat score 
> 1 or Thompson score >=7 (cooled or not cooled)

	•Born with severe congenital heart disease requiring 
bypass surgery or hypoplastic left heart syndrome 
with hybrid approach within the first six weeks of life.

At two and five to six years of age, follow-up ex-
aminations are performed uniformly throughout 
Switzerland using commonly agreed assessment bat-
teries to ensure comparability of results. Additional 
follow-up examinations are performed at intervals 
determined by each center based on the clinical 
course or individual indication. Further, some centers 
extend the described FU routine to any hypoxic is-
chemic encephalopathy (cooled or not cooled), or all 
newborns < 32 weeks GA, and additionally see them 
for a three-months visit. Also, some centers offer FU 
visits according to the above-described schedule to 
all CHD children with bypass surgery within the first 
year of life. However, in the CHD population, central 
collection and transfer of FU data is restricted to 
children with surgery in the first six weeks of life. It is 
important to note, that independent of these FU 
examinations, regular well-child visits are performed 
by pediatricians in private practice, as recommended 
by national guidelines.

Neurodevelopmental assessment tools:
For the two milestone ages of two and five to six years 
old, all FU centers agreed on standardized, interna-
tionally used assessment tools with normative values 
and allow for nationwide and international compari-
sons. All FU visits include a medical history, and up-
dates of current or terminated therapies. Additionally, 
there is an assessment of growth parameters, a phys-
ical and a neurological examination including hearing 
and vision. The age is corrected for prematurity until 
the completion of the two-year examination.

At 18 to 24 months old (maximum age range 15 to 
29 months, corrected for prematurity if necessary), 
the standardized assessment tool is:

	•Bayley Scales of Infant and Toddler Development, 
3rd edition (BSID-III), assessing cognitive, language, 
motor development(74). The changeover to 4th edi-
tion (BSID IV) will be completed as soon as transla-
tions are available in the national languages.

	•When cerebral palsy is diagnosed, it is graded us-
ing the Gross Motor Function Classification System  
(GFMCS)(75)

At 5 to 6 years (maximum age range 4,5 to  
6,5 years)

	•Kaufmann Assessment Battery for children, 2nd ver-
sion (K ABC-II)(76) (or, as a substitute the Wechsler 

Preschool and Primary Scale of Intelligence – Fourth 
Edition (WPPSI-IV)(77)) to assess intelligence

	•Zurich Neuromotor Assessment, 2nd edition (ZNA-II) 
assessing fine and gross motor function(78)

	•Strengths and Difficulties Questionnaire (SDQ)(79), 
optional

	•When cerebral palsy is diagnosed, it is graded us-
ing the Gross Motor Function Classification System  
(GFMCS)(75)

In addition, the socioeconomic status (SES), the 
strongest predictor of ND outcome, is assessed for 
all infants and children at each FU time point(80) and 
is defined by parental education and occupation.

Structure of the FU network
SwissNeoNet consists of all tertiary care centers that 
combine neonatal with developmental- and/or neuro
pediatric units(63), centers performing cardiopulmo-
nary bypass surgery in infants(37), and additional re-
gional follow-up centers, to ensure the highest possi-
ble follow-up rates across the nationwide follow-up 
network (see Table 1).

Within this network, level-three neonatology units 
and cardiac centers collect neonatal and surgery-
related baseline characteristics, and 16 FU centers 
are responsible for the data collection of the neu-
rodevelopmental outcome assessments. Neurode-
velopmental FU centers ensure quality of care, e.g., 
by participating in the regular FU-group meetings 
(see Box 1).

Box 1: Standards for FU-centers

	•Department of developmental pediatrics or 
child neurology including affiliated private 
practices

	•Represented in the regular FU-group 
meetings

	•Standard FU assessment battery regularly 
performed, quality control measures

	•Responsible for FU for a defined  
(i.e., regional) subgroup of the cohort

Results
Since we started data collection, the average number 
of eligable children per year was 176 EP children, 72 
children with HIE, and 50 with severe CHD requiring 
heart surgery. In total, so far (by the end of 2023) 
4039 EP children have been registered, 931 children 
with HIE, and 198 children with severe CHD requiring 
heart surgery (data collection started in 2019). A 
follow-up rate of more than 80 % at the two-year 
controls could be achieved in almost all cohorts. In 
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monitoring of their further development even after 
school entry is necessary. In the context of the COVID-19 
pandemic Adams et al.(73) found no reduced preterm 
birth rate but a higher odds of respiratory distress syn-
drome and a possibly higher provision of continuous 
positive airway pressure (CPAP) within the first nine 
months of the pandemic. Furthermore, the level of 
therapeutic support can be evaluated, and compared. 
In a recent dissertation thesis evaluating the parents’ 
experiences with the FU program, parents of premature 
born children expressed high levels of satisfaction with 
the FU consultations(58). However, a comparative study 
based on the registry showed, that children with CHD 
receive fewer therapies despite a comparable burden 
of neurodevelopmental impairments(42).

Ongoing projects include retrospective observa-
tional studies of the epidemiology and predictors of 
morbidity and mortality of NEC, or incidence and 
severity of cerebral palsy after intraventricular 
hemorrhage and periventricular hemorrhagic infarc-
tion in preterm infants. Also, investigating possibili-
ties of early clinical prediction of complications such 

contrast, the rate for five-year FU is significantly lower, 
ranging between 60 and 78 % for EP born children, 
and between 40 and 67 % for children with HIE. For 
children with severe CHD, data collection started in 
2019, hence, information on the five-year FU is not 
available yet.

The data collected within SwissNeoNet allows for 
national comparisons between the different Swiss units 
to improve outcome and process measurements of the 
different populations at risk(65–67) as well as for interna-
tional collaborations and comparisons for different as-
pects of outcome measures and quality assurance(68–70). 
Among the numerous studies based on data of Swiss-
NeoNet, Grass et al.(71) demonstrated an association 
between short-term neurological improvement and 
neurodevelopmental outcome at 18 to 24 months after 
therapeutic hypothermia, while El Faleh and col-
leagues(72) developed and validated a risk score for bron-
chopulmonary dysplasia. Pittet-Metrailler et al.(16) re-
ported the outcome of a cohort of very preterm chil-
dren at early school age and showed that they are at 
increased risk of cognitive impairment and that a close 

Aarau*: Neuropädiatrische Ambulanz, Kinderklinik Kantonsspital Aarau (KSA)

Baden: Ambulatorium Neuropädiatrie / Entwicklungspädiatrie / Neuropsychologie, Klinik für Kinder 
und Jugendliche, Kantonsspital Baden

Basel*: Abteilung für Neuropädiatrie und Entwicklungspädiatrie, Universitätskinderspital beider 
Basel (UKBB)

Bern*: Abteilung Neuropädiatrie, Entwicklung und Rehabilitation, Universitätsklinik für Kinder
heilkunde (Inselspital)

Biel/Bienne: Zentrum für Entwicklungsförderung (Z.E.N)

Chur*: Neuropädiatrie, Kantonsspital Graubünden (KSGR)

Fribourg: Neuropédiatrie, Clinique de pédiatrie Fribourg (HFR)

Genève*: Service du Développement et de la Croissance, Hôpitaux Universitaires de Genève (HUG)

Lausanne*: Unité de développement, Centre hospitalier Universitaire Vaudois (CHUV)

Luzern*: Abteilung für Neuropädiatrie, Luzerner Kantonsspital (LUKS)

Neuchâtel: Département de Pédiatrie, Hôpital Neuchâtelois

Solothurn : Therapiezentrum ZKSK, Solothurn

St. Gallen*: Abteilung Rehabilitation und Entwicklung, Ostschweizer Kinderspital

Thurgau: Entwicklungspädiatrisches Zentrum, Kantonsspital Münsterlingen (KSM)

Ticino: Servizio di pediatria, Ospedale regionale di Bellinzona

Valais: Service de Pédiatrie, Hôpital de Sion

Winterthur*: Sozialpädiatrisches Zentrum, Kantonsspital Winterthur (KSW)

Zürich*: Universitäts-Kinderspital Zürich, Abteilung Entwicklungspädiatrie / Universitätsspital Zürich, 
Klinik für Neonatologie

Table 1: FU-centers
Developmental pediatric and neuropediatric units in Switzerland performing neurodevelopmental follow-up of high-risk  
newborns. Centers that combine neonatal with developmental- and/or neuropediatric units are indicated with an *.  
Contact information: see www.swissneonet.ch/de/fu_centers
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as bronchopulmonary dysplasia in extremely preterm 
infants, or of adverse outcome in children with CHD 
are currently underway.

Discussion
Developmental monitoring, screening, and assess-
ment of children in Switzerland follows a standardized 
yet individualized approach tailored to recognize risk 
factors for developmental impairments. While routine 
developmental surveillance is mainly carried out by 
primary care providers, standardized FU of at-risk 
populations up to the age of five years is mandatory 
for centers providing highly specialized care. Over 
time, new cohorts, such as HIE and CHD patients, 
could be successfully added. In 2023, the three 
populations comprised 214 EP infants, 74 infants with 
HIE and 55  infants with CHD, who were followed in 
16 centers in Switzerland. The de-identified data from 
these populations are recorded in a national registry, 
allowing monitoring of the quality of care, compari-
sons between centers, but also with international 
consortia, which confirmed that Switzerland has a 
high international standard of neonatal care(69,81). The 
applicable recommendations are continuously adapted 
to current developments and international guidelines 
(e.g., the European guidelines for the FU of CHD chil-
dren, currently in preparation) by the group of dedi-
cated FU centers to maintain the existing high stand-
ards and ensure the quality of monitoring.

Challenges of specialized FU, ongoing projects 
and outlook
As most children in Switzerland receive standard 
developmental monitoring, families and sometimes 
pediatricians need to be convinced of the benefits of 
this additional FU program. However, good FU rates 
(>80 %) are essential for reliable data, quality control, 
research and intervention protocols. Each center is 
therefore committed to providing the best quality of 
care to the population, despite financial pressures and 
increasing social and developmental difficulties in the 
population. In addition, a national specialized follow-up 
program requires measures to guarantee the quality 
of care and training in common tools, all of which are 
discussed at mandatory twice-yearly meetings. This 
effort stands in contrast to the available personnel re-
sources at the participating centers, which represent 
a challenge for a comprehensive FU program, which is 
one of the reasons for lowering the cut-off for the FU 
of former premature babies to 28 weeks’ gestation.

Children at high risk of developmental and learn-
ing difficulties are offered standardized FU up to the 
age of five, and yet many learning or social difficulties 
or behavioral and mental health disorders become 
apparent later, well into adolescence, when the lack 
of standardized follow-up means that patients are not 
offered timely treatment. «Growing into deficit» has 
been described as a phenomenon observed in all three 
populations, particularly for executive function prob-
lems, mental health problems or social communica-
tion problems with increased demands on these 
abilities. We therefore propose a collaborative effort 
to implement a nationwide screening strategy at ten 

to twelve years of age using validated questionnaires, 
or to extend neurodevelopmental assessment as 
proposed by Ilardi et al. for children with CHD even 
into adolescence(5): they recommend that primary care 
providers monitor further developmental progress 
beyond the FU schedule. Referrals to neuropsycho
logists or developmental pediatricians should be made 
whenever suspicion is raised (e.g., concerns from 
parents or teachers).

Further developments of the network might turn 
to including other at-risk groups such as children with 
gastrointestinal malformations requiring surgery 
within the neonatal period, or children exposed to 
maternal drug abuse during pregnancy. In addition, 
the inclusion of parents/caregivers and patients has 
become the standard in clinical research (patient-
oriented research)(82). This will certainly become in-
creasingly important when deciding on the questions 
that should be addressed using the registry data from 
a parental perspective, which relevant outcomes 
matter to them, or which information material should 
be made available to parents.

Conclusions
Developmental monitoring, screening, and assess-
ment of children in Switzerland follows a standard-
ized yet individualized approach tailored to recognize 
risk factors for developmental impairments. A group 
of dedicated FU centers ensures standardized after-
care following defined procedures and schedules, 
which are jointly agreed on. Consecutively, high qual-
ity outcome data are recorded in a national registry, 
allowing for benchmarking and deriving up-to date 
scientific evidence on risk factors, treatments, and 
neurodevelopmental outcome. Therefore, these 
recommendations are endorsed by SwissPediatrics, 
the Swiss Society of Neonatology, and the Swiss 
Society of Developmental Pediatrics.
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