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ABSTRACT

Objective After lowering the Dutch threshold for active
treatment from 25 to 24 completed weeks' gestation,
survival to discharge increased by 10% in extremely
preterm live born infants. Now that this guideline

has been implemented, an accurate description of
neurodevelopmental outcome at school age is needed.
Design Population-based cohort study.

Setting All neonatal intensive care units in the
Netherlands.

Patients All infants born between 24%" and 26°7
weeks' gestation who were 5.5 years' corrected age (CA)
in 2018-2020 were included.

Main outcome measures Main outcome measure
was neurodevelopmental outcome at 5.5 years.
Neurodevelopmental outcome was a composite outcome
defined as none, mild or moderate-to-severe impairment
(further defined as neurodevelopmental impairment
(NDI)), using corrected cognitive score (Wechsler
Preschool and Primary Scale of Intelligence Scale-IlI-NL),
neurological examination and neurosensory function.
Additionally, motor score (Movement Assessment Battery
for Children-2-NL) was assessed. All assessments were
done as part of the nationwide, standardised follow-up
programme.

Results In the 3-year period, a total of 632 infants
survived to 5.5 years' CA. Data were available for 484
infants (77%). At 5.5 years' CA, most cognitive and
motor (sub)scales were significantly lower compared with
the normative mean. Overall, 46% had no impairment,
36% had mild impairment and 18% had NDI. NDI-free
survival was 30%, 49% and 67% in live born children at
24, 25 and 26 weeks' gestation, respectively (p<0.001).
Conclusions After lowering the threshold for
supporting active treatment from 25 to 24 completed
weeks' gestation, a considerable proportion of the
surviving extremely preterm children did not have any
impairment at 5.5 years' CA.

INTRODUCTION

After lowering the threshold for active treatment of
preterm infants from 25 to 24 completed weeks’
gestation in the Netherlands in 2010, survival to
discharge increased by 10% in extremely preterm
live born infants.! Nevertheless, both higher risk
for physical disabilities and cognitive problems
later in life have been reported in preterm infants,

1,14

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Long-term outcomes in neonatal intensive care
unit survivors are frequently classified as severe,
moderate, mild or no impairment.

= After lowering the threshold for supporting
active treatment in the Netherlands from 25
completed weeks' gestation to 24 completed
weeks' gestation in 2010, 62% of the extremely
preterm survivors did not have any impairment
at 2 years' corrected age (CA).

WHAT THIS STUDY ADDS

= In this population-based cohort study with
nationwide agreed treatment practices at
birth, which included 1003 live born extremely
preterm infants, 46% of the survivors had no
impairment, 36% had mild impairment and
18% had moderate-to-severe impairment at 5.5
years' CA.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Major changes in neurodevelopmental
performance between 2 and 5.5 years' CA,
with an increase in moderate-to-severely
impaired children, emphasise the importance
of continuing neonatal follow-up until at least
school age.

= The current study provides valuable information
to clinicians who are counselling parents
antenatally who are at risk of delivering before

27 weeks' gestation.

and especially if born extremely preterm.”® Now
that this guideline has been implemented, an accu-
rate description of neurodevelopmental outcome at
school age is needed, in order to provide national
data for prenatal and neonatal counselling of
parents and also for international comparison.”
The Extremely Preterm Infants-Dutch Analysis on
Follow-up (EPI-DAF) study was designed to evaluate
neurodevelopmental outcome at 2 and 5.5 years’
corrected age (CA), using outcome data collected at
follow-up visits that are carried out in accordance
with the national guidelines in the Netherlands. In
a previous cohort of infants being 2 years’ CA, 62%
of the extremely preterm survivors did not have any
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impairment at 2 years’ CA.*'* However, several studies showed
that the correlation between impairment classification at 2 years
of age and at middle childhood is moderate.® "' At later age,
the degree of disability may be more clearly defined and may be
more likely to be predictive of problems that will continue into
later life.® Therefore, this study evaluated the variation in overall
impairment between 2 and 5.5 years of age.

The primary aim of the current report as part of the EPI-DAF
study was to evaluate cognitive outcome, motor outcome and
neurodevelopmental impairment (NDI) in extremely preterm
born children at 5.5 years’ CA. As a secondary aim, change
in neurodevelopmental outcome from 2 to 5.5 years’ CA was
evaluated.

METHODS
Patient population
The EPI-DAF study included all live born infants with a gesta-

tional age (GA) of 24-26 completed weeks, who were 5.5 years’
CA in 2018-2020 (birth cohort 2012-2015)."*

Data collection

Perinatal data collection and follow-up assessment has been
reported previously in detail in a EPI-DAF cohort with follow-up
at 2 years’ CA.® Follow-up is part of standardised aftercare in
children after very preterm birth and formalised in a national
guideline for follow-up performed in all neonatal intensive care
units (NICUs)." This standardised protocol includes medical
history taking, physical and neurological examination and
assessment of cognitive and motor development by a trained
team, consisting of a paediatrician/neonatologist, psychologist
and physiotherapist and is usually taken place at the NICU site
of birth of the child. Neurological examination was performed
to identify cerebral palsy (CP), which was graded using the five
levels defined in the Gross Motor Function Classification System
(GMECS).'® A combination of medical history and results of the
assessment was used to rate hearing and vision status. Informa-
tion on maternal education was collected during follow-up and
classified as low, middle or high.17 Socioeconomic status (SES)
was assessed using scores (mean 0, low SES <—1, high SES >1)
defined by the Netherlands Institute for Social and Cultural
Research (The Hague, The Netherlands) based on the postal
code at birth."

Outcome evaluation

Cognitive outcome was assessed using the Dutch version of the
Wechsler Preschool and Primary Scale of Intelligence Scale-III
(WPPSI-III-NL, normative mean 100 (SD 15) for all scores)."”
This test provides an overall full-scale score (FSIQ) assessing
global intelligence, a verbal composite score (VIQ) assessing
verbal reasoning ability including vocabulary, information and
word reasoning, a performance composite score (PIQ) measuring
non-verbal reasoning ability and a processing speeds composite
score (PSQ) evaluating visual scanning and motor response speed
based on coding and symbol search. All scores were based on age
corrected for prematurity.”’

Motor outcome was tested using the Dutch version of the
Movement Assessment Battery for Children (M-ABC-2-NL).*!
The test yields a total standard score (normative mean 10 (SD
3)), and three component standard scores (normative mean 10
(SD 3)): manual skills, ball skills and balance skills scores. Devel-
opmental coordination disorders were defined as a total score
less than or equal to the fifth centile.*?

Neurodevelopmental outcome was a composite outcome
measure classified as moderate-to-severe, mild or no impair-
ment, using defined categories of cognitive development, neuro-
logical examination and neurosensory function.?¢® %

The entity NDI was restricted to children with a moderate-to-
severe impairment and included an FSIQ <—2 SD, a CP with
GMECS level 2-5, functionally impaired vision or blindness or
hearing loss requiring aids or severe sensorineural hearing loss
despite aids.

Mild impairment included an FSIQ between —1 and —2 SD,
non-CP-related neurology with abnormal neurological signs but
with minimal functioning implications (GMFCS 1), mild visual
problems (squints or refractive errors) or mild hearing loss (not
sufficient to require aids). Outcome classification was based on
the worst determinant in either one of the categories. If chil-
dren did not visit the neonatal follow-up clinic, but a rehabilita-
tion clinic instead due to severe neurodevelopmental problems,
they were included in the study classified as moderate-to-severe
impairment.

Of the children who were tested at 5.5 years” CA, data were
also available at 2 years” CA. Neurodevelopmental outcome cate-
gorisation was similar at 2 compared with 5 years” CA, except
for cognitive functioning which was assessed using the Dutch
version of the Bayley Scales of Infant and Toddler Development-
III-NL (mean 100, SD 15).*

Statistical analysis

Statistical analysis was performed using R V.3.5.2. Baseline char-
acteristics and outcome variables were compared between GA
groups based on completed weeks of gestation using the one-
way analysis of variance for continuous variables and using the
x> test for categorical variables. A one-tailed one-sample T-test
was used to test whether cognitive and motor test scores were
lower than the general population using the normative mean
scores. Impairment rates were compared between different GA
groups using a x> test. Overall impairment status was imputed
for 148 children who survived without follow-up data available,
using an imputation model containing all baseline characteristics
including SES using the R multivariate imputation by chained
equation package. A p value <0.05 was considered statistically
significant.

RESULTS
Study population
Within the study period, 1003 infants were live born with a
GA of 24-26 completed weeks, of whom 913 (91%) infants
were admitted to a NICU (online supplemental appendix 1). Of
these infants, 632 (69%) infants survived and were 5.5 years’
CA in 2018-2020. Of all survivors, 498 (79%) children were
seen for follow-up at 5.5 years’ CA. Fourteen children were
seen for follow-up, but parents refused to register data. Thus,
in 484 (77%) children 5.5-year follow-up data were available
for categorisation into neurodevelopmental outcome. Of these,
365 subjects were fully assessed using the WPPSI. In 90 subjects,
estimate cognitive outcome was based on history (special educa-
tion) or incomplete psychological tests. In another 29 children,
cognitive outcome was estimated by the paediatrician/psychol-
ogist to classify children who were contacted by phone due to
COVID-19.

In children without outcome data available, SES was lower
compared with children with outcome data available (online
supplemental appendix 2). With advancing GA, survivors were
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Table 1
separately for infants born at 24, 25 and 26 weeks' gestation

Baseline characteristics of all infants with follow-up data available born <27 weeks' GA who reached 5.5 years’ CA in 2018-2020,

Total 24 weeks' GA 25 weeks' GA 26 weeks' GA P value

Live born N=1003 N=286 N=278 N=439
Admitted N=913 (91.0) N=228 (79.7) N=255 (91.7) N=430 (97.9)
Survived to 5.5years' CA N=632 (69.2) N=115 (50.7) N=179 (70.2) N=338 (78.6)
Follow-up data available N=484 (76.6) N=95 (82.6) N=145 (81.0) N=244 (72.2)
Birth weight (g) 818 (159) 687 (97) 798 (127) 880 (162) <0.001*
Sex (male) 266 (55.0) 45 (47.4) 87 (60.0) 134 (54.9) 0.157
SGA (<10th percentile) 95 (19.6) 10(10.5) 25(17.2) 60 (24.6) 0.009*
Caesarean section 201 (41.5) 14 (14.7) 58 (40.0) 129 (52.9) <0.001*
Multiple birth 161 (33.3) 29 (30.5) 50 (34.5) 82 (33.6) 0.806
5min Apgar 7 (6,8) 7 (6, 8) 7 (6, 8) 7 (6,8) 0.022*
Severe NEC or SIP 46 (9.5) 13(13.7) 16 (11.0) 17 (7.0) 0.126
Severe brain injury 81 (16.7) 15 (15.8) 28 (19.3) 38 (15.6) 0.610
Socioeconomic status 0.537

Low 128 (26.9) 30 (32.3) 36 (25.4) 62 (25.7)

Intermediate 286 (60.1) 51 (54.8) 91 (64.1) 144 (59.8)

High 62 (13.0) 12 (12.9) 15(10.6) 35(14.5)
Maternal education 0.054

Low 59 (12.2) 10 (10.5) 12 (8.3) 37(15.2)

Intermediate 191 (39.5) 40 (42.1) 67 (46.2) 84 (34.4)

High 177 (36.6) 29 (30.5) 49 (33.8) 99 (40.6)

Missing 57 (11.8) 16 (16.8) 17 (11.7) 24 (9.8)

Birth weight is presented as mean (SD), Apgar score is presented as median (Q1, Q3), other variables are presented as N (%). SGA was defined as birth weight <10th percentile.

The p value reflects differences between 24, 25 and 26 weeks' gestation.
*P<0.05.

CA, corrected age; GA, gestational age; NEC, necrotising enterocolitis; SGA, small for gestational age.

more often born as small-for-gestation or after caesarean section
(table 1).

Outcome at 5.5 years' CA

The mean FSIQ score was 92.4 (SD 16.5), 95.4 (SD 14.1) and
98.0 (SD 14.2) for 24-week, 25-week and 26-week children,
respectively (p=0.020, table 2). For the total cohort, (sub)scales
(FSIQ, PIQ, PSQ) were significantly lower compared with the
normative mean of 100, except for the VIQ.

The mean total motor score was 5.8 (SD 3.0), 6.6 (SD 3.4)
and 7.1 (SD 3.3) for 24-week, 25-week and 26-week children,
respectively (p=0.024, table 2). For the total cohort, all (sub)
scales were significantly lower compared with the normative
mean of 10.

Among all children with follow-up data available, 46% (95%
CI 41 to 50) had no impairment, 36% (95% CI 32 to 41) had a
mild impairment and 18% (95% CI 15 to 22) were children with
NDI. The number of NDI decreased significantly from 23% at
24 weeks to 139% at 26 weeks’ GA (p=0.019, table 3). Including
developmental coordination disorders in the definition of mild
impairment increased proportions by 11%, 10% and 12%
among 24-week, 25-week and 26-week children, respectively.

The number of children that survived without NDI relative
to all live born infants increased from 30% at 24 weeks” GA to
67% at 26 weeks’ GA (p<0.001, table 4, online supplemental
appendix 3).

Changes in categorisation of neurodevelopmental outcome
between 2 and 5.5 years’ CA

The overall number of children with moderate-to-severe impair-
ment increased from 8% at 2 years to 18% at 5.5 years’ CA
(table 3). From 2 to 5.5 years’ CA, 60% (281/472) remained

in the same impairment category at 5.5 years of age, while 9%
(43/472) were categorised better and 31% (148/472) were cate-
gorised worse (figure 1). The change to a lower category from
age 2 to 5 years was not related to perinatal characteristics, but
only to low maternal education.

DISCUSSION

This national cohort study aimed to assess neurodevelop-
mental outcome at 5.5 years’ CA in extremely preterm infants
during a 3-year period, after the threshold of active treatment
was lowered from 25 to 24 weeks’ gestation in 2010. Due to
that change in active treatment, 10% more extremely preterm
live born infants survived to discharge. At 5.5 years’ CA, mild
impairment was seen in 36% of the children and moderate-to-
severe impairment (ie, NDI) was seen in 18% of the children.
The percentage of children that survived without NDI relative
to all live born infants increased from 30% at 24 weeks’ GA to
499% and 67% at 25 and 26 weeks’ GA.

At 5.5 years’ CA, 46% of the surviving infants had no neuro-
developmental impairment, 36% had mild neurodevelopmental
impairment and 18% of the children showed NDI. In 2018, a
meta-analysis was published including 15 cohorts with a broad
geographical representation, presenting neurodevelopmental
impairment in preterm survivors at age 4-10 years.”> Rates of
moderate-to-severe neurodevelopmental impairment (ie, NDI)
were 329% (95% CI 25 to 39) at 24 weeks and 23% (95% CI 18
to 29) at 25 weeks. For 24-week infants, the EPI-DAF outcome
(23% (95% CI 15 to 33)) is slightly lower than the lower CI
boundary of the meta-analysis. For 25-week infants, our results
(23% (95% CI 16 to 31)) are within the range of the meta-
analysis CI.

F274

van Beek PE, et al. Arch Dis Child Fetal Neonatal Ed 2024;109:F272—F278. doi:10.1136/archdischild-2023-325732

"1ybuAdos Ag paroarold

"Areiqr snaejep 1e £20Z ‘€T dunr Uo /wod’fwig uy//:dny woly papeojumod €202 J9qWBAON /Z U0 Z€/GZE-€Z0Z-PIIYISIPYDIe/9eTT 0T St paysiand 1siy :p3 [eyeuosN [e1ed piyd sia Yyaly


https://dx.doi.org/10.1136/fetalneonatal-2023-325732
https://dx.doi.org/10.1136/fetalneonatal-2023-325732
http://fn.bmj.com/

Original research

Table 2 Follow-up results at 5.5 years, born <27 weeks' GA who reached 5.5 years' CA in 2018-2020, separately for infants born at 24, 25 and

26 weeks' gestation

Total 24 weeks 25 weeks 26 weeks P value

WPPSI-III-NL, N evaluated 365 70 106 189

FSIQ, mean (SD) 96.2 (14.8)* 92.4(16.5) 95.4 (14.1) 98.0 (14.2) 0.020t
=85 (=—1SD) 79% (75-83) 71% (59-82) 80% (71-87) 82% (75-87) 0.343%
70-84 (-2 to —1 SD) 17% (13-21) 21% (13-33) 15% (9-23) 16% (11-22)
<70 (<=2 SD) 4% (2-7) 7% (2-16) 5% (2-11) 3% (1-6)

VIQ, mean (SD) 99.0 (16.4) 95.4 (18.1) 98.5 (15.6) 100.7 (15.9) 0.065
>85 (>—1SD) 81% (77-85) 77% (66-86) 82% (74-89) 83% (76-88) 0.095%
70-84 (-2 to —1 SD) 14% (11-18) 13% (6-23) 12% (7-20) 15% (11-21)
<70 (<-2 SD) 5% (3-7) 10% (4-20) 6% (2-12) 2% (1-5)

PIQ, mean (SD) 96.4 (13.4)* 93.1(13.2) 96.2 (13.5) 97.8 (13.2) 0.036t
>85 (>—1SD) 83% (79-87) 76% (65-86) 82% (74-89) 86% (81-91) 0.290%
70-84 (-2 to -1 SD) 15% (12-19) 21% (12-32) 16% (10-23) 13% (9-19)
<70 (<=2 SD) 1% (0-3) 3% (0-10%) 2% (0-7) 1% (0-3)

PSQ, mean (SD) 92.0 (15.0)* 89.3(17.2) 91.8 (14.5) 93.1 (14.4) 0.186
>85 (=-1SD) 70% (65-74) 63% (51-75) 74% (64-82) 70% (63-77) 0.063%
70-84 (-2 to —1 SD) 25% (20-27) 27% (17-39) 19% (12-27) 27% (21-34)
<70 (<-2 SD) 5% (3-8) 10% (4-19) 8% (3-14) 3% (1-6)

M-ABC-2-NL, N evaluated 383 70 114 199

Total standard score, mean (SD) 6.7(3.3) 5.8 (3.0) 6.6 (3.4) 7.1 (3.3) 0.024t
<5 41% (36-46) 55% (43-67) 41% (32-51) 36% (30-43) 0.001%

Manual skills, mean (SD) 7.4 (3.1)* 6.9 (3.1) 7.4 (3.4) 7.6 (3.0) 0.209
<5 29% (25-34) 32% (22-44) 32% (23-41) 26% (20-33) 0.506%

Ball skills, mean (SD) 8.1(33)* 7.2(33) 8.0(3.3) 8.4 (3.4) 0.028t
<5 26% (21-31) 32% (21-44) 25% (17-34) 24% (18-31) 0.405%

Balance skills score, mean (SD) 7.8 (3.5)* 7.2 (3.5 7.2 (3.4) 7.8 (3.5) 0.240
<5 32% (27-37) 36% (25-48) 32% (24-42) 30% (23-37) 0.588%
<7 (<=1 D) 41% (36-46) 47% (35-59) 44% (35-54) 37% (30-44) 0.206

Neurological exam
Normal 79% (75-83) 79% (69-87) 75% (67-82) 82% (76-86) 0.394%
Mildly abnormal (eg, posture, coordination or tone dysregulation disorders) 15% (12-19) 11% (5-19) 19% (13-26) 14% (10-19)

CP, GMFCS 1 2% (1-4) 5% (2-12) 2% (0-6) 2% (0-4)
CP, GMFCS 2-5 3% (2-5) 5% (2-12) 3% (1-8) 2% (1-5)

Vision
Normal 79% (75-82) 71% (60-79) 81% (73-87) 81% (75-85) 0.101%
Mild visual problems including squints or refractive errors 18% (15-22) 23% (15-33) 16% (10-23) 18% (13-23)

Functionally impaired vision or blindness 3% (2-5) 6% (2-13) 3% (1-8) 2% (0-4)

Hearing
Normal 94% (91-96) 96% (90-99) 94% (89-98) 92% (88-95) 0.262%
Mild hearing loss, not sufficient to require aids 5% (4-8) 2% (0-7) 6%(2-11) 7% (4-10)

Hearing loss requiring aids or severe sensorineural hearing loss despite aids 1% (0-2) 2% (0-7) 0% (0-3) 1% (0-4)

Results are presented as mean (SD) or as proportion (95% Cl). Dutch version of the WPPSI-III-NL was available for 365 subjects. Dutch version of the M-ABC-2-NL was available

for 383 subjects. Information on neurological exam, vision and hearing was available for 484 subjects (24 weeks, n=95, 25 weeks n=145and 26 weeks n=244). The p value

reflects differences between 24, 25 and 26 weeks' gestation.
*Significantly lower compared with the normative mean, all p<0.001.
P value is the result of a one-way analysis of variance applied on all three GA groups.

1P value is the result of a ? test applied on all three categorical rows of the score. P<0.05 is considered significant.

CA, corrected age; CP, cerebral palsy; FSIQ, full-scale 1Q; GA, gestational age; GMFCS, Gross Motor Function Classification System; M-ABC-2-NL, Movement Assessment Battery

for Children; PIQ, performance composite score; PSQ, processing speeds composite score; VIQ, verbal composite score; WPPSI-III-NL, Wechsler Preschool and Primary Scale of

Intelligence Scale-lll.

To put these rates in perspective, the denominator of the
outcome parameter is relevant. While numbers in the previous
paragraph are related to survivors, the rate of survival needs to be
taken into account as well. In this study, calculating NDI relative
to admitted infants, this study showed that 38%, 54% and 69%
of the admitted infants born at 24, 25 and 26 weeks’ gestation,
respectively had moderate-to-severe impairment-free survival up
to 5.5 years’ CA. The EPICure study (birth cohort 1995) showed

lower rates of survival without severe or moderate impairment at
6years of age in only 12% and 24% of the 24-week and 25-week
admitted infants, respectively.® The EXPRESS (Extremely
Preterm Infants in Sweden Study) study (birth cohort 2004-
2007) related rates of NDI to live born infants, and showed
survival without moderate-to-severe impairment at 6.5 years of
age in 35%, 50% and 57% of 24-week, 25-week and 26-week
live births, compared with 30%, 49% and 67% in this study.'!
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Table 3 Neurodevelopmental results at 5.5 years of all 484 infants, born <27 weeks’ GA who reached 5.5 years' CA in 2018-2020, separately for

infants born at 24, 25 and 26 weeks' gestation

Total 24 weeks 25 weeks 26 weeks P value
Impairment categorisation at 5.5 years’ CA, N evaluated 484 95 145 244
None 46% (41-50) 40% (28-48) 42% (34-51) 51% (44-57) 0.044*
Mild 36% (32-41) 39% (29-50) 35% (27-44) 36% (30-42)
Moderate-to-severe 18% (15-22) 23% (15-33) 23% (16-31) 13% (9-18)
Impairment categorisation at 2 years' CA, N evaluated 472 88 143 241
None 61% (57-66) 53% (43-64) 60% (52-68) 65% (59-71) 0.116*
Mild 31% (27-35) 35% (25-46) 29% (22-38) 30% (24-36)

Moderate-to-severe 8% (6-11)

11% (6-20) 11% (6-17) 5% (3-9)

0Of 484 children seen at 5.5years' CA, data of 472 children were also available at 2 years' CA. Results are presented as % (95% Cl).
*P value is the result of a ” test applied on all three categorical rows of the score. A p value <0.05 is considered significant.

CA, corrected age; GA, gestational age.

Although the moderate-to-severe impairment-free survival rates
appear higher in the EPI-DAF study compared with the EPICure
and EXPRESS studies, it should be acknowledged that the EPI-
DAF cohort (birth cohort 2012-2015) is a substantially more
contemporary cohort.

Considerable changes in neurodevelopmental outcome were
seen between 2 and 5.5 years’ CA. Only 60% of the infants were
classified in the same impairment category at both follow-up
moments. Moreover, only 41% (34/82) of the children with NDI
at 5.5 years” CA was already identified at 2 years” CA. The rela-
tionship between disability rates over time has been discussed
previously, showing that, although severe disability at early age
is highly predictive of outcome at 5-6 years, it is hard to identify
later onset disabilities or less severe disabilities at early age.® '
For upcoming trials, measuring outcomes after the age of 2 years
is highly recommended, as these results are more likely to be
predictive to problems that will continue through life.

Apart from CP, many high-risk children have motor prob-
lems during infancy.”® As shown in our study, the rate of chil-
dren with mild impairment increased with 10% when including

Table 4 Summary of outcomes with imputed ‘survival without
moderate-to-severe impairment’ among extremely preterm born
children at 5.5 years of age

24 weeks’ GA 25 weeks’ GA 26 weeks’ GA

Outcome N=286 N=278 N=439

Died in delivery room 58 (20.3) 23(8.3) 9(2.1)
Admitted to NICU 228 (79.7) 255 (91.7) 430 (97.9)
Died 113 (49.6) 76 (29.8) 92 (21.4)
Survived to 5.5 years 115 (50.7) 179 (70.2) 338 (78.6)

Lost to follow-up 20(17.4) 34 (19.0) 94 (27.8)
Follow-up data available 95 (82.6) 145 (81.0) 244 (72.2)

Moderate-to-severe 23% (15-33) 23% (16-31) 13% (9-18)

impairment

Mild impairment 39% (29-50) 35% (27-44) 36% (30-42)

Survived without moderate-
to-severe impairment, after
imputation of infants lost to

follow-up
As a percentage of live 30% (25-36) 49% (43-55) 67% (63-72)
births
As a percentage of NICU ~ 38% (32-45) 54% (47-60) 69% (64-73)
admissions

Results are presented as n (%) or as % (95% Cl). Overall impairment status was imputed
for 148 children who survived without follow-up data available, using an imputation model
containing all baseline characteristics including SES.

GA, gestational age; NICU, neonatal intensive care unit; SES, socioeconomic status.

developmental coordination disorders (defined a motor score
<S5th percentile) in the definition of mild impairment. It
confirms that non-CP motor impairment can remain a risk for
apparently healthy preterm infants.”” International inclusion of
developmental coordination disorders in the definition of mild
impairment will help to improve the complex description of
difficulties in extremely preterm born children.*

Children that were categorised in a worse category at age
5.5 years were less often born to mothers with high education,
compared with children that remained in the same category
or improved. Although the association between the level of
maternal education and neurodevelopment has been frequently
reported, less is known on the effect of maternal education on
the trajectory of neurodevelopment. One study determining
trajectories of cognitive test scores from infancy to adulthood
did not find different slopes for children born to mothers with
high education versus lower education.” However, another study
showed that higher parental education may predict stronger gain
in cognitive score from 1.5 to 5 years of age.”® The results from
the current study underline that increased attention is necessary
for children born to mothers with low education, to ensure that
they will complete the follow-up programme up to later age and
to initiate interventions on time.

Impairment at 2 and 5.5 years' CA

Moderate-to-severe impairment
92%
(n=34)

® No impairment Mild impairment

4
B 62%
o (n=179)
b4 7%
= (n=68)
5 34%
E n =100) 28% _—
g. (n=40) (n=37)
£
4% 3% %
(n=11) (=1 (n=2)
/ —_—
No impairment Mild impairment Moderate-to-severe
(n=290) (n=145) impairment
(n=37)
Impairment at 2 years
Figure 1  Severity of impairment at 2 and 5.5 years age among 472

children with impairment status available at 2 and 5.5 years' corrected
age (CA).
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Children lost to follow-up were significantly more often
born to parents of lower SES. It has been shown previously
that drop-outs are more likely to occur in families with social
disadvantages, while preterm children from socially disad-
vantaged families may have poorer neurodevelopment.® !
For presentation of overall outcome relative to all live born
and admitted infants, a multiple imputation model including
a SES variable that was available from the registry was used
to account for possible selective missing data.

Strengths and limitations

The strengths of this study include a nationwide standardised
follow-up programme as part of NICU aftercare, yielding
standardised data for scientific purpose. Collection thereof
in the EPI-DAF study database was done over a 3-year period
with a creditable follow-up rate. Given the examination of
impairment rates over time, age correction for prematu-
rity was used to account for bias. However, this study has
limitations as well. First, a weakness is the lack of a term
control group, which might overrate favourable outcome.
Impairment rates reported in this paper may be lower than
the true rate of impairment. Second, the disability criteria
did not include behaviour, attention and learning disabilities
that are all commonly found among extremely preterm born
children. Nevertheless, NDI as defined in our study is often
used internationally as an outcome measure for neurode-
velopmental outcome in very preterm infants. Third, due
to COVID-19, for 29 children developmental outcome was
determined based on medical history, partial assessment or
phone interviews, instead of validated assessments. Fourth,
currently no information is available on impairment rates
prior to the guideline change. Last, although reflecting stan-
dard care, data were collected by different people, which
might have introduced some intra-observer bias. However,
standardised tests were used as much as possible.

CONCLUSIONS

The EPI-DAF study presents recent nationwide data on
neurodevelopmental outcome at 5.5 years’ CA for extremely
preterm infants, a few years after the treatment threshold
was lowered countrywide from 25 to 24 weeks’ gestation.
A considerable proportion of the surviving children did
not have any impairment at 5.5 years’ CA. The number
of children that survived without NDI relative to all live
born infants increased from 30% at 24 weeks’ GA to 67%
at 26 weeks” GA. A twofold increase in moderate-to-severe
impairment rates was seen between 2 and 5.5 years’ CA,
with children. This emphasises the importance of continuing
neonatal follow-up until school age. The current study
provides valuable information to clinicians who are counsel-
ling parents antenatally who are at risk of delivering before
27 weeks’ gestation, and it might influence the Dutch NICU
guidelines on management of extremely preterm infants.
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